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In vivo neural regeneration and neurogenesis promoted
by 5-HT4 receptor activation

M. TAKAKI, H. KUNIYASU?, I. KAWAHARA®,

K. GOTO? and H. MATSUYOSHI®

!Nara Medical University, Dept. of Physiology II,
Kashihara, Japan, °Nara Medical University, Physiol-
ogy II, Molecular Pathology, Kashihara, Japan, and
3Nara Medical University, Physiology II, Kashihara,
Japan

Objective: In gastrointestinal diseases, drug discovery
targeting 5-HT receptors has been developed focusing
on antiemetic and treatment for irritable bowel syn-
drome targeting 5-HT3 receptors and on gastrointesti-
nal motility activation targeting 5-HT4 receptors.
Recently, we found a new pharmacological activity
mediated 5-HT receptors showing actions of neural
regeneration and neurogenesis.

Methods: In this study, we are focusing on promoting
effect of 5-HT4 receptor-activation on in vivo neural
regeneration and neurogenesis in rodent rectal transec-
tion and anastomosis (RTA) and intestinal transection
and anastomosis (ITA) models.

Results: In rat and guinea-pig RTA models, local and
oral treatment with mosapride citrate (10-100 p mol
L™!) promoted enteric neural regeneration and neuro-
genesis at the anastomotic site from neural stem cells
for 2 weeks after the surgery. In mouse ITA model,
oral treatment with mosapride citrate (100 x mol L™}
promoted enteric neural regeneration and neurogenesis
at the anastomotic site for 1 week after the surgery.
Especially, in guinea pig model, the recovery of rectal
distension-induced internal anal sphincter (IAS) relaxa-
tion reflex response was found for 2 weeks after the
surgery. 5-HT4 receptor antagonists, GR113808 (10 u
mol L™!) and SB 207266 (10-50 x mol L) suppressed
5-HT4 receptor activation induced neural regeneration
and neurogenesis, and the recovery of IAS relaxation
reflex response. In addition, we found mosapride citrate
enhanced mobilization of neural stem cells by subcuta-
neous transplantation of gel sponge experiments in
rats. This effect contributes to in vivo neural regenera-
tion and neurogenesis. Furthermore, we confirmed
transplanted embryonic neural stem cells of central
nervous system from tail vein mobilized at the anasto-
motic site in mouse ITA model with oral application
of mosapride for 1 week.

Conclusion: Drug discovery based on the evidence of
the present study will propose the possibility con-
tributing to pharmacotherapy for defecation dysfunc-
tion after surgery and gastrointestinal motility
dysfunction due to decreased enteric neurons in
diabetic patients, pseudo-Hirschsprung’s disease
patients and elders.

© 2012 THE AUTHORS
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Mechanosensitive myenteric neurons in the guinea pig
gastric corpus

G. MAZZUOLI" and M. SCHEMANN?

!Techn. Universitit Miinchen, Inst. fiir Human Biolo-

gie, Freising, Germany, and °TU Munich, Human Biol-
ogy, Freising, Germany

Objective: We recently described mechanosensitive
myenteric neurons in the guinea pig ileum. According
to their response pattern they were termed rapidly
adapting mechanosensitive enteric neurons (RAMEN).
RAMEN are multifunctional and multitasking, a con-
cept that we wanted to validate in the guinea pig stom-
ach.

Methods: Activity of myenteric neurons in the gastric
corpus was recorded with the voltage sensitive dye Di-
8-ANEPPS. Mechanical stimulation was performed via
intraganglionic volume injection that evoked a
dynamic followed by a sustained deformation.

Results: Mechanical stimulation activated 25% of the
neurons. They showed two different response patterns.
The majority, namely 61%, fired during the dynamic
deformation at 8.7 Hz and rapidly adapted with a sharp
decline in spike discharge during the sustained defor-
mation, a property typical for RAMEN. The remaining
39% fired spikes during the dynamic and throughout
the sustained deformation at 7.2 and 10.3 Hz, respec-
tively. These neurons behaved like slowly adapting
mechanosensitive enteric neurons (SAMEN). Increas-
ing the pressure in four steps gradually increased the
percentage of responding neurons (0%, 10.7%, 19.4%
and 15.2%) and the spike discharge of RAMEN (0, 1.7,
3.3 and 3.3 Hz) and SAMEN (0, 0.3, 5.3 and 2.2 Hz).
Capsaicin evoked desensitization abolished responses
in 20% of mechanosensitive neurons and decreased
spike discharge from 3.6 to 2 Hz. Blockade of synaptic
transmission with low Ca**/high Mg** did not change
the number of responding neurons (20% before and
after perfusion). Mechanosensitive gastric neurons
showed different chemical codes (55% cholinergic,
45% nitrergic, 1.5% Calbindin-IR), an indication of
their multifunctionality.

Conclusion: We identified for the first time mechano-
sensitive enteric neurons in the stomach. Most of
them were RAMEN but a substantial proportion was
also SAMEN, a population that we did not observe in
the ileum. It is likely that RAMEN and SAMEN
encode phasic and tonic muscle activity, respectively.
Activation of visceral afferents prominently contrib-
uted to the response of enteric neurons to ganglion
deformation. Results further supported the concept of
multifunctional mechanosensitive enteric neurons and
at the same time revealed region-specific adaptations
in their response patterns.
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Pancreatic cancer cells secrete CXCL12 which is
chemoattractive upon peripheral neural glia: Reversal
of a paradigm

I E. DEMIR?, K. KUJUNDZIC? T. KEHL?,

H. FRIESS? and G. O. CEYHAN'

'Klinikum rechts der Isar, Abt. fiir Chirurgie, Miin-
chen, Germany, and 2Klinikum rechts der Isar, TUM,
Dept. of Surgery, Munich, Germany

Objective: Neural invasion (NI in pancreatic cancer
(PCa) results from the biological affinity of PCa cells
(PCCs) to intrapancreatic nerves. However, the molec-
ular mediators of NI, and particularly the role of
chemokines in this chemoattraction between nerves
and PCCs, remain largely unknown. Therefore, we
aimed at determinig the role of the chemokine
CXCLI12 and its rececptor CXCR4 in NI in PCa.
Methods: Expression of CXCL12 and CXCR4 was
studied in normal human pancreas (NP), PCa tissues,
PCC lines, intrapancreatic nerves and human
Schwann cells (hSC) via immunohistochemistry,
immunoblotting and enzyme-linked-immunosorbent-
assay (ELISA). To identify the contribution of
CXCL12/CXCR#4 axis to NI, 3D-neural-migration and
chemotaxis assays were performed under the influence
of the CXCR4 chemical inhibitor AMD3100 and
recombinant CXCL12.

Results: PCa tissues and PCCs demonstrated an
upregulation of CXCR4 and especially of CXCL12
when compared to NP. Interestingly, intrapancreatic
nerves and within these especially hSC showed promi-
nent levels of CXCR4. When co-cultivated, hSC
migrated in a strictly targeted manner towards PCCs
long before these even started with their migratory
activity. Pre-treatment of hSC with AMD3100 signifi-
cantly reduced the cancer-targeted migration of hSC.
Correspondingly, recombinant CXCL12 exerted a
potent chemotactic effect upon hSC.

Conclusion: Chemokines like CXCL12 which are
secreted by PCCs strongly attract glia cells that harbor
the corresponding chemokine receptors like CXCR4.
Hence, in sharp contrast with the traditional assump-
tion, NI results from the migration of peripheral glia
(hSC) towards PCCs. This “chemokine-mediated
migration of nerves towards cancer’” urges for a rever-
sal in our common understanding of NI in PCa.
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Alpha-synuclein is constitutively secreted from enteric
neurons and impacts on intestinal epithelial barrier

S. PAILLUSSON, M. NEUNLIST and

P. DERKINDEREN

Inserm, U 913, Nantes, France

Objective: A growing body of evidence suggests that
alpha-synuclein secretion is involved in Parkinson’s
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disease (PD) pathogenesis. PD is a multicentric disor-
der that affects the enteric nervous system (ENS),
whose involvement may herald the degenerative pro-
cess in the central nervous system. Whether alpha-syn-
uclein is secreted by enteric neurons has not been
studied yet. We undertook the present research to
determine whether enteric neurons secrete alpha-syn-
uclein and to study the effects of extracellular on gas-
trointestinal functions.

Methods: Alpha-synuclein secretion was assessed by
western blot analysis and ELISA assay in rat primary
cultures of enteric neurons. Recombinant alpha-
synuclein was used to study whether extracellular
alpha-synuclein impacts on intestinal epithelial
barrier (IEB) functions using both an In vitro (differ-
entiated caco-2 cells monolayer) and in vivo approach
(Ussing’s chamber). We further studied the signalling
pathways regulated by extracellular alpha-synuclein
in caco-2 cells.

Results: Alpha-synuclein is constitutively secreted
from enteric neurons in an unconventional exocytosis
pathway. Extracellular alpha-synuclein decreases IEB
permeability without affecting tight junctions proteins
expression and regulates protein tyrosine phosphoryla-
tion in caco-2 cells.

Conclusion: We showed that alpha-synuclein is
secreted by enteric neurons and that extracellular o-
synuclein modulates IEB permeability. Our results
shed new light on the role of alpha-synuclein in the
ENS.
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Expression of P2X3 subunit during ontogenic
development of murine and guinea pig myenteric
plexus

R. LOERA VALENCIA', C. BARAJAS-LOPEZ?,

R. GUERRERO-ALBA?, E. C. VILLALOBOS-
HERNANDEZ?, E. HAZAEL JUAREZ?,

R. ESPINOSA-LUNA? and J. D. HUIZINGA?®
!IPICYT, Dept. of Molecular Biology, San Luis Potosi,
Mexico, 2IPICYT, Molecular Biology, San Luis Potosi,
Mexico, and *McMaster University, Farncombe Family
Digestive, Health Research Institute, Hamilton,
Ontario, Canada

Objective: To further characterize the expression of
P2X3 subunit in the enteric nervous system during
development.

Methods: We used RT-PCR, single cell PCR and patch
clamp in the whole cell configuration.

Results: We found a P2X3 downregulation during the
development of the small intestine of both mice and
guinea pig at the mRNA level. We report that the dif-
ference in P2X3 expression in guinea pig is caused in
part by reduction in the number of P2X3 positive my-
enteric neurons, as showed by the single cell RT-PCR,
ranging from 53% in the embryo (E12-E16) to a lower
5% in the adulthood (4-6 weeks). The electrophysiol-
ogy recordings of guinea pig myenteric neurons show
that 18% of the recorded cells from newborn responded
with an inward current to the administration of 100 u
mol L™! o,f-methylene ATP whereas none of the
myenteric neurons from the adult responded to admin-
istration of the same agonist concentration. All
recorded neurons responded to the application of 100 p
mol L™ ATP.
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Conclusion: These data suggest an active role of P2X3
during myenteric plexus development in cell signaling
and neural differentiation.
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M3- and NK1-receptor facilitation of [3H]-acetylcholine
release from myenteric motoneurons depends on extra-
cellular adenosine accumulation acting on prejunction-
al A2a receptors

P. MARQUIEES, I. SILVA, C. VIEIRA, M. DUARTE-
ARAUJO, F. FERREIRINHA, T. MAGALHAES-
CARDOSO and P. CORREIA-DE-SA

ICBAS-UP, Farmacologia e Imunofisiologia, Porto,
Portugal

Objective: Endogenous adenosine (ADO) contributes
significantly to maintain cholinergic neurotransmis-
sion at the myenteric synapse through the activation
of prejunctional facilitatory A2A receptors (Duarte-Ara-
djo et al., 2004). Muscarinic M3 receptors facilitate
ACh release via a mechanism that depends on ADO
outflow leading to activation of excitatory A2A recep-
tors (Vieira et al., 2009). As tachykinins (e.g. substance
P) have also been implicated in the facilitation of cho-
linergic neurotransmission, we decided to investigate
the interplay between A2A, M3 and NKI1 receptors on
stimulation-evoked (5 Hz) [3H]-ACh and ADO release
in the longitudinal muscle-myenteric plexus (LM-MP)
of the rat ileum.

Methods: Confocal microscopy studies indicate that
intramuscular interstitial cells of Cajal possess M3 and
NK1 receptors, while A2A receptors localize predomi-
nantly on (e.g. VAChT-positive) myenteric nerve ter-
minals.

Results: Activation of A2A, M3 and NKI receptors,
respectively with CGS21680C (3 n mol L™!), oxotremo-
rine (Oxo, 300 x mol L™!) and s,m-Substance P (s,m-SP,
300 n mol LY, facilitated [3H]-ACh release and ADO
outflow from stimulated LM-MP preparations. The
facilitatory effect of CGS21680C (3 n mol L7},

53 + 10%, n = 4) was abolished in the presence of (i)
adenosine deaminase (ADA, 0.5 U ml’}, n = 8), (ii) the
selective A2A receptor antagonist, ZM241385 (50 n
mol L™}, n = 4), and (iii) the selective M3 receptor
antagonist, J104129 (6 n mol L™!, n = 5). Blockade of
NKI1 receptors with L732138 (20 n mol L™} only par-
tially attenuated CGS21680C-induced facilitation

(25 + 5%, n = 4). Oxo (300 x mol L™!)-induced facilita-
tion of [3H]-ACh release (34 = 4%, n = 3) was pre-
vented by ADA (0.5 U ml’, -5 + 8%, n = 6) and by
blocking M3 and A2A receptors with J104129 (6 n mol
L', -1 + 7%, n = 4) and ZM241385 (50 n mol L7, -
5+ 8%, n = 6), respectively, but it was kept unaltered
in the presence of the NK1 receptor antagonist,
1732138 (20 n mol L™!, 28 + 9%, n = 6). The selective
NKI1 agonist, s,m-SP (300 n mol L™!), increased [3H]-
ACh release by 16 + 4% (n = 4). This effect was signifi-
cantly (P < 0.05) enhanced in the presence of (i)
CGS21680C (3 n mol L™}, 48 + 8%, n = 4), (ii) EHNA
(50 g mol L™, 27 + 6%, n = 5), which increases ADO
accumulation by inhibiting ADA activity, and (iii) fors-
kolin (3 u mol L™}, 31 + 6%, n = 4), an activator of
adenylate cyclase activity.

Conclusion: Data suggest that facilitation of evoked
[3H]-ACh release by M3 and NK1 receptor agonists
depends on ADO outflow (possibly from ICC-IM) lead-

ing to retrograde amplification of transmitter release
via pre-junctional A2A receptors. Work supported by
FCT (FEDER funding, PTDC/CVT/74462/2006 and
UMIB-215/94.
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Enteric glial cells from patients with Crohn’s Disease
misreact to inflammation and induce intestinal epithe-
lial cell permeability

M. ROLLI-DERKINDEREN', T. CLAIREMBAULT®, §.
COQUENLORGE?, B. LARDEUX?, |. JAULIN®, M. BI-
RAUD? and M. NEUNLIST?

'IMAD, Inserm U913, CHU Hotel Dieu, Nantes,
France, and ’IMAD, Inserm U913, CHU Hotel Dieu,
Nantes, France

Objective: Enteric glial cells (EGC), the major constit-
uents of the enteric nervous system, have been identi-
fied as key regulators of intestinal epithelial barrier
(IEB) homeostasis. Under physiological condition,
EGC-derived soluble factors enhance IEB healing,
reduce its permeability, and increase its resistance to
pathogen aggression. These barrier processes are all
dysfunctional in the gut of Crohn’s Disease (CD)
patients. In the meanwhile, EGC lesions have been
observed in CD, but whether EGC participate in IEB
lesions or EGC dysfunction is only consequent to the
pathology is still unclear.

Methods: To address this question, we have isolated
and cultivated EGC from CD patients and have com-
pared their phenotype and functional impact on IEB to
control EGC isolated from patients undergoing surgery
for cancer.

Results: No significant changes in their proliferation
or hypertrophy rates, as well as in the mRNA expres-
sion of GFAP, Sox10 or S100B glial markers were
observed. In addition, conditioned medium of EGC
from CD or control patients diminished the permeabil-
ity of intestinal epithelial cell monolayers, demonstrat-
ing their potential to reinforce IEB. We next
determined the functional impact of EGC under a
chronic inflammatory stress induced by a four days
treatment with Cytomix (TNFx 1 ng ml™ plus 1118

1 ng ml!). Following this inflammatory challenge, con-
trol EGC still reduced significantly IEB permeability.
In contrast, CD EGC challenged by the cytomix failed
to reduce permeability and even induced an increase in
IEB permeability. We next aimed to validate in vivo
this observation by grafting into the wall of rat colon,
rat EGC control or pre-stimulated four days with Cyto-
mix. Four days after grafting, paracellular permeability
of the EGC-enriched area (identified by fluorescent
microscopy) was measured in Ussing chambers. Graft-
ing of control EGC did not modify the colon perme-
ability (as compared to mock graft), whereas Cytomix-
pre-stimulated EGC decreased colon permeability.
Conclusion: All together, these results show that (i)
rat EGC reaction to inflammation is to reinforce the
IEB In vitro and in vivo (ii) human EGC reaction to
inflammation also reinforce the barrier In vitro, and
(iii) EGC from CD patients not only have lost

this property, but could also be deleterious for the
barrier.
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Glial cell line derived neurotrophic factor prevents
high fat diet induced obesity

S. MWANGI', B. NEZAMI?, B. OBUKWELU",

M. ANITHA?, S. MARRP?, P. FU?, M. SHANMUGAM?®,
S. SITARAMAN?, F. ANANIA? and S. SRINIVASAN®
1Emory University, School of Medicine, Digestive
Diseases Division, Decatur, GA, USA, ZEmory Univer-
sity, School of Medicine, Digestive Diseases Division,
Atlanta, Georgia, USA, and 3Northwestern University,
R. H. Lurie Cancer Center, Chicagi, Illinois, USA

Objective: GDNF is a neurotrophic factor that plays
an important role in enteric neuronal survival and dif-
ferentiation. We have previously shown that GDNF
improves S-cell mass. The role of neurotrophic factors
in the regulation of obesity is not well known. In this
study we investigated the ability of GDNF to protect
against high fat diet-induced obesity.

Methods: Six weeks old WT and GDNF transgenic
(GDNEF-tg) mice were fed a high fat diet (60% cal from
fat) or a regular diet (18% cal from fat) for 11 weeks
and weight gain, fat pad weight, insulin sensitivity and
glucose tolerance tests assessed. Livers from the mice
were assessed for fat deposition. The expression in
white adipose tissue (WAT) and liver of genes modulat-
ing adipogenesis, lipogenesis and fatty acid oxidation
was assessed by real-time PCR. In vitro the effects of
GDNF on adipocyte differentiation were assessed using
the 3T3L1 cell line.

Results: GDNEF-tg mice resisted high-fat diet-induced
weight gain compared to WT mice (P < 0.001) and had
reduced visceral fat. GDNF-tg mice also resisted high
fat diet-induced glucose intolerance, insulin resistance,
hyperleptinemia, hyperlipidemia and hypertriglyceride-
mia (P < 0.01). In addition, GDNF-tg mice had lower
serum ALT levels, liver weights, hepatic steatosis and
liver triglyceride level (P < 0.001). Gene expression
analyses revealed expression of receptors for GDNF in
adipose tissue and liver. We found lower expression of
genes influencing adipogenesis such as PPARy and lep-
tin in WAT and liver of GDNEF-tg mice (P < 0.001).
Expression of genes influencing fatty acid oxidation
and metabolism (PRDM1 and UCP1) was increased in
GDNF-tg mice (P < 0.01). In vitro studies revealed
GDNF mediated suppression of adipogenesis through a
Ret-dependent pathway and involved the MAPK signal-
ing pathway. This was associated with a significant
reduction in FABP4, FASN, Srebfl and PPARy mRNA
levels (P < 0.001).

Conclusion: We demonstrate a novel role for GDNF
in the regulation of high fat diet-induced obesity
through modulation of fatty acid metabolism, adipo-
genesis, and insulin sensitivity. Together, our studies
show that GDNF is protective against the development
of metabolic syndrome in mice and that GDNF and its
receptor agonists may be potential targets for the treat-
ment or prevention of obesity.
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Supernatant of human ulcerative colitis biopsies have
pro-angiogenic properties: Role of enteric glial cells
M. ROLLI-DERKINDEREN, I. CORRE?, R. SORET®,
M. BIRAUD®, A. BOUREILLE® and M. NEUNLIST®
1IMAD, Inserm U913, CHU Hotel Dieu, Nantes,
France, °U892, CRCNA, Nantes, France, and *IMAD,
Inserm U913, CHU Hotel Dieu, Nantes, France

Objective: Inflammatory bowel diseases (Crohn’s Dis-

ease and ulcerative colitis) remain a major public
health problem, especially because of the lack of

© 2012 THE AUTHORS

efficient therapy and their association with an
increased risk of colorectal cancer. To date, the cellular
components of the inflamed gut presenting tumori-
genic, i.e. pro-angiogenic properties, remain to be iden-
tified. As emerging evidences suggest that enteric glial
cells (EGC) are key regulators of intestinal functions,
modulating enteric neuronal activity but also regulat-
ing intestinal epithelial barrier, we have analysed if
EGC could modify endothelial cell functions and
angiogenesis.

Methods: To analyse if EGC could modify endothelial
cell functions and angiogenesis, we have measured pro-
liferation, adhesion of HMEC endothelial cells co-cul-
tured with EGC treated with LPS (0.1 ug ml") or TNFx
and IL1 (Cytomix; 1 ng ml"! and 2 ng ml"! respec-
tively), or culture in the presence of supernatants of
human biopsies (SHB) from control patients or patients
with ulcerative colitis (UC).

Results: Proliferation of HMEC endothelial cells co-
cultured with primary cultured human EGC for 24 h
was increased (2.35 + 0.42 or 1.82 + 0.23 fold respec-
tively) when EGC were treated with LPS or Cytomix
as compared to control (i.e. EGC not treated). In addi-
tion, adhesion of HMEC was greatly increased when
they were placed in conditioned medium (CM) of EGC
treated with LPS or Cytomix (4.2 = 0.13 or 6.0 = 1.2
fold, respectively). Boyden chamber assays have shown
that EGC co-culture induced HMEC migration with no
additional increase in presence of LPS or Cytomix. As
expected, the wound closure of HMEC is favoured in
CM of EGC treated with LPS or Cytomix. Angiogenic
properties measurement in matrigel have shown that
EGC not only have pro-angiogenic properties, but also
help maintaining capillary like structures in presence
of LPS or Cytomix. In the same manner, CM of EGC
treated with LPS or Cytomix decreased endothelial per-
meability. SHB from patients with UC also induced an
increase in HUVEC endothelial cells proliferation

(8.3 = 1.22 fold as compared to control SHB, n = 3,

P <0.01).

Conclusion: These results demonstrate that under
inflammatory stress, EGC produce soluble factor that
have pro-angiogenic properties and could modify vascu-
lar integrity.
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Enteric neuroplasticity of seawater-adapted European
eel “(Anguilla anguilla) experimentally induced to
sexual maturation

R. CHIOCCHETTI', C. SORTENI', O. PORTNOY’, R.
SIRRI', P. CLAVENZANI, O. MORDENTF, A. DI
BIASE?, A. PARMEGGIANI' and R. DE GIORGIO®
!University of Bologna, Dept. of Medical Veterinary
Science, Ozzano Dell'emilia (bo), Italy, 2University of
Bologna, CIRAU, Cesenatico (FC), Italy, and *Univer-
sity of Bologna, Dept. of Clinical Medicine, Ozzano
Dell'emilia (bo) Bologna, Italy

Objective: European eel lives most of its life in fresh
water until their spawning migration to the Sargasso
see. During seawater adaptation the eel modifies its
physiology: the digestive system has to force its func-
tion to adapt the body homeostasis to the new environ-
ment, drinking salt water. During this period, eels
interrupt food intake until spawning: the prolonged
starving is associated with morphological changes of
their body up to death because of the extreme effort.
The eel represents a unique model to establish the
adaptive changes of its digestive innervation, i.e. the
enteric nervous system (ENS), to modified salinity first
and starving thereafter.
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Methods: We investigated the modification of the eel
ENS during prolonged starvation in seawater after hor-
monal treatment with standardized carp pituitary
extract (CPE). Intestinal specimens from control fresh-
water and starved seawater-adapted female eels were
obtained and assessed. Animals were classified as con-
trols, TO, and T4. Control eels (n = 6), ageing about 5—
7 years, were raised in fresh-water and were normally
fed. TO eels (n = 8) were captured in north-Italian salty-
water estuaries ready for reproductive migration. T4
eels (n = 6) were adapted in captivity to sea-water; ani-
mals were treated for 22 weeks with CPE to induce
sexual maturity. The density of HuC/D immunoreac-
tive (IR) ENS neurons was assessed by counting ten
randomly chosen fields (40x) of control, TO and T4 eel
wholemount preparations.

Results: Control eels showed myenteric plexus (MP)
neurons clustered in small ganglia and only a few scat-
tered neurons in the submucosal plexus (SMP). In TO
and mainly in T4 eels, the SMP was full of HuC/D-
immunoreactive (IR) neurons which were significantly
higher than in control eels. Also, in the TO (264 + 120)
and T4 (485 = 78) eels the number of HuC/D-IR MP
neurons was higher than controls (162 = 21).
Conclusion: The marked increase of Hu-IR SMP and
MP neurons of starved, seawater-adapted, and hor-
mone-treated eels indicate considerable neuroplastic
properties of the ENS. Likely, high salty water and hor-
mone treatment represent stimuli eliciting enteric neu-
ronal changes necessary to balance body homeostasis
in this species.
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Pain and neural remodelling in pancreatic neuropathy
are characterized by increased unmyelinated nerve
fiber content and selective glial activation

I E. DEMIR', G. O. CEYHAN', K. WANG?, C. WALD-
BAUR? and H. FRIESS®

IKlinikum rechts der Isar, Abt. fiir Chirurgie, Miin-
chen, Germany, and 2Klinikum rechts der Isar, TUM,
Dept. of Surgery, Munich, Germany

Objective: Pancreatic neuropathy and pain in pancre-
atic adenoarcinoma (PCa) and chronic pancreatitis (CP)
are associated with decreased sympathetic innervation
of the pancreas and “neural remodelling”’. To complete
the characterization of pancreatic neuropathy, the
degree of myelination and glia content were investi-
gated in intrapancreatic nerves in PCa and CP.
Methods: Intrapancreatic nerves of patients with PCa
(n = 20), CP (n = 20) and normal human pancreas

(n = 10) were immunolabeled with the neural myelina-
tion marker neurofilament-H (NFH), and the glial acti-
vation markers Glial-Fibrillary-Acidic-Protein (GFAP)
und p75 receptor (p75NTR). The neural immunoreactiv-
ity of each marker was correlated to the neuropathic
pain sensation, the degree of neural invasion (NI) in PCa
and to the degree of pancreatic neuritis in PCa and CP.
Results: PCa, and not CP, is associated with
decreased neural immunoreactivity of GFAP, p75 and
NFH. PCa patients with pain possess even less GFAP
and NFH in their intrapancreatic nerves when com-
pared to those without pain. Intrapancreatic nerves
with increasing degree of pancreatic neuritis in PCa
and NI harbour higher amounts of NFH and p75. Con-
trastingly, pancreatic neuritis in CP is mostly encoun-
tered around nerves with small NFH content.
Conclusion: Pain in PCa is associated with increased
appearance of unmyelinated intrapancreatic nerve
fibers and a relative decrease of glia cells. However,
pancreatic neuritis and NI in PCa are directed towards
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myelinated nerve fibers which are accompanied by
activated glia cells. Therefore, pancreatic neuropathy
in PCa induces a selective — non-global - glial activa-
tion and the dominance of unmyelinated and thus
pain-transmitting intrapancreatic nerve fibers.
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Neurogenesis: Granulocyte colony-stimulating factor
facilitates neural stem cell differentiation

A. SCHUSTER', T. SCHWAB?, R. LILISCHKIS?, A.
SCHNEIDER® and K.-H. SCHAFER®

!Universitit fiir Angew. Wissenschaften, Inst. fiir Bio-
technologie, Zweibriicken, Germany, 2University of
Applied Sciences, Dept. of Biotechnology, Zweibriic-
ken, Germany, and 3SYGNIS Pharma AG, Heidelberg,
Germany

Objective: The continuous generation of neuronal
cells throughout life is an indispensable requirement
for functions of gastrointestinal tract. The enteric ner-
vous system (ENS) responds quickly to inflammation,
which could influence the ENS stem cell niche. Dur-
ing inflammation, granulocyte colony-stimulating fac-
tor (G-CSF) is released and the production of
granulocytes induced. G-CSF protects neurons from
cell death. The capacity of G-CSF to influence the
behavior of cultured neural stem cells from mouse
ENS compared to subventricular zone cells (SVZ) was
investigated.

Methods: Neural progenitors isolated from small
intestine (SI) and SVZ were cultivated with increasing
G-CSF concentrations (1 pg ml"'-10 ng ml™!). Number
and diameter of neurospheres were assessed. Immuno-
fluorescence was performed with neuronal, glial cell
and G-CSF receptor (G-CSFR) markers. Neurite length
and neurite density were quantified after differentia-
tion. Immunogold labeling of G-CSFR was performed
and analyzed using scanning electron microscopy. The
expression level of G-CSF, G-CSFR, the anti-apoptotic
protein (Bel-x1) and neuronal marker SIII-tubulin were
investigated after G-CSF treatment using qRT-PCR.
Results: After G-CSF stimulation of neural stem cells,
we measured a dose dependent increase in cell prolifer-
ation. Proliferation rate of neural stem cells of SI was
increased, that of SVZ cells decreased with rising G-
CSF concentrations. Differentiation of neural stem
cells was enhanced by G-CSF. Density of outgrowing
fibers was increased in SVZ cultures by 40%. Neurite
length expanded for 70% in SI cultures. Immunogold
labeling of G-CSFR indicated localization on neurons
and a decreased number after stimulation. G-CSF gene
expression is not effected, whereas G-CSFR expression
is down-regulated. The expression of Bel-xl and R111-
tubulin was up-regulated.

Conclusion: G-CSF is a potent stimulator of enteric
and SVZ neuron differentiation with the capability to
enhance neurogenesis by increasing neural survival
and neural outgrowth. The gene expression pattern of
Bel-x1 and RIII-tubulin reflects the enhancement of dif-
ferentiation after G-CSF treatment and the protective
function of G-CSF against apoptosis. The G-CSFR is
located only on neurons which could explain the
increase of the neurite length in SI cultures and the
increased density of outgrowing fibers in SVZ cultures
after G-CSF treatment.
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Apoptotic action of salsolinol on myenteric plexus
neurons in the rat intestine

M. KURNIK!, K. GIL?, A. BUGAJSKI? and P. THOR?
Jagiellonian University, Krakow, Poland, and ®Jagiel-
lonian University, Pathophysiology, Medical College,
Poland

Objective: Salsolinol is an endogenous agent formed
from aromatic amines precursors that may play a role
in the etiology of Parkinson’s disease. The aim of the
current study was to evaluate the effects of salsolinol
on myenteric plexus neurons (MPN) as well as neurons
expressing nitric oxide synthase (NOS) and
acetylcholine transferase (ChAT) in the rat jejunum
and to assess the mechanism of neurotoxic action of
salsolinol.

Methods: Male Wistar rats were subjected to continu-
ous intraperitoneal dosing of salsolinol (200 mg kg'! in
total) with osmotic mini-pumps for two (S1 group) or
four weeks (S2 group). An equivalent group of rats
served as the control (C). Intestinal motility was mea-
sured by one-hour stool collection. At the end of the
experiment animals were euthanized and from frag-
ments of proximal jejunum the longitudinal muscle—
myenteric plexus (LMMP) strips were prepared, stained
with anti-PGP 9.5, anti-NOS, anti-ChAT and anti-Bax
polyclonal antibodies using immunofluorescence
method, and assessed by image analysis.

Results: The mean number of MPN was significantly
decreased in both salsolinol-treated groups:

103.04 mm™'2 + 37.5 (S1), 103.95 mm™'2 + 26.1 (S2) vs
131.40 mm™'2 + 42.3 for the control group. The mean
neuron size was significantly decreased in both salso-
linol-treated groups: 306.32 um? + 104.3 (S1) and
231.34 um? + 81.8 (S2) compared to the control group -
330.55 um? + 98.9. The area of myenteric ganglia was
decreased in both salsolinol-treated groups. The mean
number of cells expressing NOS was significantly
lower in both salsolinol-treated groups: 32.96 mm’
12+ 12.06 (S1), 29.41 mm™'2 + 11.63 (S2) vs 38.99 mm"
12 + 12.75 for control. The number of cells expressing
ChAT remained unchanged. Neurons over-expressing
Bax protein were present in the myenteric plexus. The
mean faecal wet and dry weight was reduced in both
salsolinol-treated rats.

Conclusion: Salsolinol evokes neuronal cell death in
the jejunum by initiation of apoptotic processes.
Impairment of myenteric plexus neurons, especially
the nitrergic inhibitory motor neurons, might be
responsible for sustained smooth muscle contraction
and thus may lead to abnormal intestinal transit.
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Effects of anti-cancer chemotherapy on gastrointestinal
motility and enteric neurons in the mouse colon

K. NURGALI', L. WAFAI?, M. TAHER®, H. JARRA?,
R. MCQUADE?, V. JOVANOVSKA? and C. R. DASS®
Victoria University, School of Biomedical ¢ Health,
Dept. of Sciences, Melbourne, Australia, and 2Victoria
University, School of Biomedical & Health Sciences,
St Albans, Melbourne, Australia

Objective: Diarrhoea, nausea and vomiting leading to
malnutrition, dehydration, and rapid weight loss are
gastrointestinal side-effects of anti-cancer chemother-
apy. The traditional view is that these side-effects of
anti-cancer drugs are due to mucosal damage. How-
ever, the physiological functions of the gastrointestinal
tract such as motility, secretion and nutrient absorp-
tion are controlled by the enteric nervous system

(ENS) innervating the intestine. This study investigates
morphological and functional changes that occur in
the ENS and gastrointestinal functions during anti-can-
cer chemotherapy.

Methods: Oxaliplatin (3 mg kg day!) was adminis-
tered to Balb/c mice via i.p. injections three times a
week for 3 weeks. Segments were collected from oxa-
liplatin and sham-injected mice at Day 3, 7, 14 and 21
following injections. Peristaltic contractions were
induced by increasing intraluminal pressure with phys-
iological solution. Spatiotemporal maps were used to
obtain quantitative measurements of the threshold for
activation of propagating contractions, their frequen-
cies, duration, speed, distance propagated and ampli-
tudes. Wholemount preparations and cross sections of
the distal colon segments were examined histologically
and immunohistochemically. Neuronal cells were
labelled with PGP9.5, p-Tubulin and NOS, while
nuclei were labelled with DAPL Nerve fibre bundles
were labeled with anti-g-Tubulin antibody. The num-
ber of nerve bundles was visualized and quantified in
mid-villi sections.

Results: Repeated in vivo injections of oxaliplatin
caused significant neuronal loss and an increased pro-
portion of nitric oxide synthase (NOS)-immunoreactive
neurons. Morphological changes in NOS-immunoreac-
tive neurons occurred from Day 3 and continued at
Days 14 and 21 following oxaliplatin injections (n = 6
at each time point). Significant axonal damage and axo-
nal loss occurred in neurons projecting to the mucosa
at Days 14 and 21 after administration of oxaliplatin.
in vivo oxaliplatin treatment caused inhibition of
motility starting from the day 3 of treatment. Acute In
vitro application of oxaliplatin (100 n mol L™') induced
changes in electrophysiological properties of neurons
in the myenteric plexus.

Conclusion: This study is the first to examine the
effects of oxaliplatin on enteric neurons in the mouse
colon. Oxaliplatin inhibits neurally-dependent activity
in the colon. Repeated exposure to oxaliplatin causes
substantial effects on both structure and functioning of
the ENS which might underlie functional changes in
the gut.
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Oxytocin hyperpolarizes cultured duodenum myenteric
intrinsic primary afferent neurons by opening BKCa
channels through IP3 pathway

C. LIU', T. CHE? H. SUN?, J. LI?>, W. KUNZE® and
M. ZHANG*

1Shandong University, Dept. of Physiology, Jinan,
China, 2Shandong University, Physiology, Jinan,
China, 3St Joseph’s Healthcare, McMaster Brain-Body
Institute, Ontario, China, and 4Dept. of Biology,
McMaster University, Hamilton, Canada

Objective: Oxytocin (OT) is constitutively reduces
duodenum contractility. Intrinsic primary afferent neu-
rons (IPANs), whose physiological classification is as
AH cells, are the 1st neurons of the peristaltic reflex
pathway. We set out to investigate if this inhibitory
effect is mediated by IPANs and to identify the ion
channel(s) and intracellular signal transduction path-
way that are involved in this effect.

Methods: Myenteric neurons were isolated from the
longitudinal muscle myenteric plexus (LMMP) prepara-
tion of rat duodenum and cultured for 16-24 h before
electrophysiological recording in whole cell mode and
AH cells identified by their electrophysiological char-
acteristics. The cytoplasmic Ca2* concentration
([Ca2']i) of isolated neurons was measured using cal-
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cium imaging. The concentration of IP3 in the LMMP
and the OT secreted from the LMMP were measured
using ELISA. The oxytocin receptor (OTR) and large-
conductance calcium-activated potassium (BKCa) chan-
nels, as well as the expression of OT and the IPAN
marker calbindin 28 K, on the myenteric plexus neu-
rons were localized using double-immunostaining tech-
niques.

Results: Administration of OT (107-10"° mol L™') hy-
perpolarized the resting membrane potential and
increased the total outward current. The OTR antago-
nist atosiban or the BKCa channel blocker iberiotoxin
(IbTX) blocked the effects of OT suggesting that the
increased outward current resulted from BKCa channel
opening. OTR and the BKCa subunit were co-expressed
on a subset of myenteric neurons at the LMMP.
NS1619 (a BKCa channel activator) increased the out-
ward current similar to the effect of OT. OT adminis-
tration also increased [Ca2']i and the OT-evoked
outward current was significantly attenuated by thapsi-
gargin or CdC12. The effect of OT on the BKCa current
was also blocked by pretreatment with the IP3 receptor
antagonist 2-APB or the PLC inhibitor U73122. OT
also increased the IP3 concentration within the
LMMP. Both of the spontaneous and KCl-induced
secretion of OT was enhanced by atosiban. Most of
OT-immunoreactive cells are also immunoreactive for
calbindin 28 K.

Conclusion: OT hyperpolarized myenteric IPANs by
activating BKCa channels via the OTR-PLC-IP3-Ca2*
signal pathway. OT might modulate IPANs mediated
ENS reflex by an autocrine and negative feedback

manner.

these cells show a decreased plasticity in the aging gut,
they are a potential source for neural stem cells. The
appendix might be the appropriate location with a suf-
ficient amount of enteric nervous tissue where these
cells could be easily harvested, under the condition
that a suitable isolation procedure is provided.
Methods: Tissue samples from adult appendices were
collected and separated for neurosphere generation, fur-
ther differentiation and transplantation into rat brain
slices. On average after 7 days freefloating neuro-
spheres were seen in the culture and could be culti-
vated up to 40 days. R-PCR, immunohistochemical
stainings and transplatation experiments into brain
slices from adult rat were performed.

Results: mRNA expression of these spheres demon-
strated an increase of nestin, suggesting stemcellness.
After dissociation and further differentiation an intri-
cate network with glial cells, neurons and intercon-
necting fibers developed within two to four days. The
immunohistochemistry with a panel of neuronal, gilal
and stem cell markers (PGP9.5, §-Tubulin III, GFAP,
S-100, Nestin) revealed different cell types, meaning
that the neurospheres generated from human postnatal
myenteric plexus keep their plasticity to differentiate
in neuronal and glial cells. After transplantation into
organotypically cultures with rat brain slices, the cells
migrate into the cortex, differentiate and network for-
mation was commenced.

Conclusion: Using the appendix as a potential target
opens up a new perspective, which might lead to a
minimal invasive harvest of neural stem cells without
endangering the patient. This neural stem cell pool,
delivering cholinergic and catecholaminergic neurons,
could be used for the recruitments of cells for the
treatment of neurodegenerative diseases.

AH cell
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The appendix, a suitable and autologeous neural stem

cell source

C. HAGL, S. HEUMULLER, E. WINK, K. KAISER and
K.-H. SCHAFER

Medizinische Fakultit Mannheim, Klinik fiir Kinder-

chirurgie, Germany

Objective: Evidence of neurogenesis in the adult
enteric nervous system (ENS| brought new perspective

for cell therapy and neural regeneration. Although
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Alterations of colonic cholinergic and tachykininergic
motility in a rat model of Parkinson’s Disease

C. BLANDIZZI', M. FORNAI', C. PELLEGRINI', L.
ANTONIOLI, G. LEVANDIS®, R. COLUCCI', G.
GIUSTARINI" and F. BLANDINF?

!University of Pisa, Italy, and ?University of Pavia,
Italy

Objective: Parkinson’s disease (PD) is characterized
by degeneration of nigrostriatal dopaminergic neurons.
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PD patients can develop gastrointestinal motor dys-
functions and alterations of enteric nervous system.
This study examines the patterns of colonic neuromus-
cular excitatory cholinergic and tachykininergic path-
ways in rats bearing a neurotoxic lesion of the
nigrostriatal pathway reminiscent of PD.

Methods: Nigrostriatal degeneration was induced by
stereotaxic injection of 6-hydroxydopamine (6-OHDA)
into the medial forebrain bundle of rats. Animals were
sacrificed 28 or 56 days after surgery. Colonic longitu-
dinal muscle preparations were set up in organ baths,
and connected to isometric transducers to record con-
tractions (g/g tissue) elicited by electrical stimulation
(ES, 10 Hz), in the presence of guanethidine and Nw-
nitro-L-arginine methylester. L-732,138 (NK1 receptor
antagonist) or atropine were used to record contrac-
tions driven by acetylcholine or tachykinins, respec-
tively. Contractions elicited by exogenous substance P
(SP, 10 x mol L™!) or carbachol (10 x mol L™!) were also
recorded.

Results: In control preparations incubated with L-
732,138, ES evoked cholinergic contractions

(49.6 = 5.3), which were reduced in 6-OHDA lesioned
rats at 28 and 56 days (31.3 = 4.6 and 37.7 = 2.3,
respectively). Carbachol-evoked contractions were
enhanced in 6-OHDA lesioned rats both at 28 and

56 days (92.6 + 3.3 and 91.7 = 2.4, respectively), as
compared with controls (51.7 =+ 4.4). In the presence of
atropine, electrically evoked tachykininergic contrac-
tions were enhanced in 6-OHDA lesioned rats at

56 days, as compared with controls (49.1 = 4.1 vs

28.7 + 3.8). Contractions elicited by exogenous SP were
enhanced in tissues from 6-OHDA lesioned rats both
at 28 (45.0 = 5.3) and 56 days (77.2 = 4.2), in compari-
son with controls (27.0 + 1.9).

Conclusion: Experimental PD, elicited by nigrostriatal
dopaminergic degeneration, is associated with changes
in neurotransmitter pathways driving the excitatory
motor functions of colon: an impairment of cholinergic
transmission occurs in concomitance with an enhance-
ment of tachykininergic control. Such a shift takes
place along with an up-regulation of contractile
responses mediated by muscular muscarinic receptors,
which might be compensatory in nature.
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A D-galactose mouse model of dysmotility: Spatiotem-
poral motility mapping and intrinsic primary afferent
neuron function

W. KUNZE', Y.-K. MAO?, Y. WU? and B. WANG?®
IMcMaster University, Dept. of Psychiatry and
Behavioural Neuroscience, Hamilton, Canada,
2McMaster University, Brain-Body Institute, Hamil-
ton, Canada, and *McMaster University, The Brain-
Body Institute, Hamilton, Canada

Objective: D-galactose (DG) administration produces
oxidative stress and mitochondrial dysfunction. More-
over, such stress has been associated with dysmotility
and constipation (1). To determine if chronic DG
administration might produce a mouse model of
enteric neuropathy-related dysmotility we tested if
such administration could alter jejunal migrating
motor complexes (MCs) and intrinsic primary afferent
neuron (IPAN) physiology.

Methods: Adult mice were IP injected with vehicle (V)
or DG daily for 8 weeks. Then mouse distal jejunum
segments were placed in recording dishes perfused with
carbogenated Krebs and spatiotemporal diameter maps
or IPAN whole-cell recordings made (2). MC frequency
or velocity were measured at 3 hPa luminal (Krebs) fill-
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ing pressure. Resting membrane potential (RMPs),
action potential (AP) threshold, and post-action poten-
tial slow afterhyperpolarisation (SAHP) duration were
measured. T-tests were performed on the results.
Results: Control versus DG treatment MC frequen-
cies (mean + SEM (n)) were 41 + 6.0 (9) vs 14 + 2.0
(8) mHz (P = 0.001), and MC velocities were 2.5 + 0.5
(7) vs 4.0 = 1.5 (7) mm s! (P = 0.4). RMPs V vs DG
were -56 = 2(8) vs -61 = 1{10) mV (P = 0.07). AP thresh-
olds were 58 + 15 vs 115 = 17 pA (P = 0.03), and sAHP
durations following three APs were 19 +4 vs 30 +3 s
(P =0.03).
Conclusion: Jejunum MC frequency was decreased by
DG treatment and this was correlated with increases
in IPAN AP firing threshold and the post-spike refrac-
tory period (SAHP). These results suggest that DG
treatment may produce a mouse model for neurogenic
dysmotility which is possibly relevant to pathologies
involving increased oxidative stress as might occur in
senescence.
Reference
[1] Neurogastroenterol Motil, 2004. 16: p. 515. 2. ]
Neurophysiol, 2006. 96: p. 998.
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Enteroglial derived S100B protein modulates differenti-
ation, proliferation and nitrosative stress of human
intestinal epithelial cells in a rage-dependent manner
F. TURCO', G. SARNELLP?, I. PALUMBO?, T. DI
MAIO? A. D’ALESSANDRO? and R. CUOMO?
Federico II University, Dept. Clinical and Exp. Medi-
cine, Naples, Italy, and 2Federico 11 University, Clini-
cal and Exp. Medicine, Naples, Italy

Objective: In the human gut, SI00B protein is specifi-
cally expressed by enteroglial cells (EGCs) and, in
response to various stimuli, it is released in the extra-
cellular space where it is suggested to participate to
intestinal homeostasis. Most of its effects are mediated
by the interaction with the receptor for advanced gly-
cation endproducts (RAGE). We aimed to study the
effects of different concentrations of $100B on viabil-
ity, proliferation, differentiation and nitric oxide (NO)
release of the epithelial intestinal cells (IECs).
Methods: Caco-2 cells were exposed to nanomolar or
micromolar concentrations of S100B (0.005 and 5 p
mol L', respectively), for 24 h, in presence or absence
of a specific anti-RAGE neutralizing antibody (1/1000
v/v) added 2 h before S100B stimulation. Cells viabil-
ity, proliferation, differentiation and NO release were
respectively studied by MTT vitality test, Bromodeoxy-
uridine incorporation assay, lactase/sucrase enzymes
activity tests and with nitrite assay test. Cells with
medium alone were used as control. Data are expressed
as mean + SD.

Results: Both S100B 0.005 x mol L™" and S100B 5 u
mol L™}, compared to control, did not affect cell viabil-
ity (0.8 + 0.3 and 0.7 = 0.3 vs 0.7 = 0.1 7540-630;

P = ns). Both concentrations of S100B significantly
decreased proliferation respect to control (0.17 = 0.01
and 0.18 = 0.01 vs 0.23 = 0.01 7450-540; P < 0.05). This
antiproliferative effect was not observed when cells
were pre-treated with anti-RAGE. Compared to con-
trol, S100B 0.005 x mol L™, but not SI00B 5 x mol
L7}, significantly increased lactase activity (+7.5 = 0.9,
P <0.05 and +1.9 = 0.5 fold increase versus control;

P = ns) and sucrase activity (+2.6 = 0.3, P < 0.05 and
+0.7 + 0.4, P = ns fold increase versus control). The
increase in lactase/sucrase activity was not observed
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when cells were pre-treated with anti-RAGE. Both
S100B 0.005 & mol L™! and S100B 5 x mol L™!
increased NO release (+2.5 + 0.3 and +3.4 + 0.5 fold
increase versus control; P < 0.05) from Caco-2 but not
from cells pre-treated with anti-RAGE.

Conclusion: Nanomolar, but not micromolar, concen-
tration of S100B seems to act reducing IECs prolifera-
tion and prompting cells towards differentiation,
without cytotixic effects. Conversely, both concentra-
tions of S100B increased nitrosative stress in IECs.
Very intriguingly, these effects were abolished in the
presence of a specific anti-RAGE antibody. Our find-
ings further highlight the ability of EGCs to regulate
intestinal homeostasis.
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Toxoplasma gondii increases the expression of S-100
and GFAP in rat colonic myenteric plexus

E. ]. DE ALMEIDA ARAU]O’, R. GOUVEIA?, M. BI-
ONDARO GOIS®, A. VIEIRA DA SILVA® |. NELISIS
ZANONI and D. D. MELLO GONCALES
SANTANA®

1Univ. Estadual de Londrina, Dipt. di Histologia, Bra-
zil, ?Univ. Estadual de Londrina, Faculdade de Medi-
cina, Brazil, ®Univ. Paranaense, Depto de Ciencia
Animal, Umuarama, Brazil, “Univ. Est. de Feira de
Santana, Depto de Ciencias Biologicas, Brazil, and
°Univ. Estadual de Maringa, Depto de Ciencias Morf-
ologicas, Brazil

Objective: The aim of this study was to evaluate
whether Toxoplasma gondii infection can alter the
expression of $-100 and glial fibrillary acidic protein
(GFAP) in glial cells of the rat myenteric plexus.
Methods: Ten, 60-days-old, male Wistar rats (Rattus
norvegicus) were assigned in a control group, CG,

(n = 5) and in an infected group, IG, (n = 5). IG animals
received 500 sporulated oocysts of the genotype II (ME-

49) Toxoplasma gondii strain orally. Thirty-six days
after inoculation, colon whole-mount preparations con-
sisting of the myenteric plexus adhering to the longitu-
dinal muscle were stained using
immunohistochemical technique to label the proteins:
S-100 and GFAP. For both labels, we used antibody
conjugated with a fluoresceine (S-100: rhodamine-

546 nm; GFAP: Cyanine-488 nm). Fifteen images from
each whole-mount were photographed on the same flu-
orescence microscope patterning the light incidence
(Exposure: 170 ms to S-100 and 220 ms to GFAP; Satu-
ration: 1, 5; Gamma: 1, 25; and Gain: 1, 0x). All were
saved as TIF files for no loss of quality. Only ganglia
with clear labeling were assessed to ensure avoiding
extreme variations in brightness and artifacts. The
images were analyzed, by blinded fashion, for the
brightness intensity by the software ImageJ 1.45b in
order to infer whether the expression of S-100 and
GFAP was altered by T. gondii infection. Data are pre-
sented as fluorescence units. The two groups were
compared by student test for independent samples con-
sidering P < 0.05.

Results: Glial cells - labeled both for S-100 as the
GFAP protein - showed surrounding the cell bodies of
myenteric neurons. Our data analysis showed a signifi-
cant increase of brightness intensity both for S-100
(CG: 46.94 + 13.74; 1G: 55.27 = 9.75) and GFAP (CG:
39.77 « 14.09; IG: 45.21 =+ 13.87) in rats infected with
Toxoplasma gondii (P < 0.001), as illustrated in the
Figure 1.

Conclusion: The infection caused by oocysts of the
genotype I (ME-49) T. gondii provoked an increase of
the immunostaining for S-100 and GFAP in glial cells
of the colon myenteric plexus of rats. The increased
expression of these proteins may contribute to under-
standing the pathophysiology of diarrhea observed in
some species of animals (especially chickens and pigs)
infected with T. gondii as well as the myenteric neuro-
nal changes already revealed in our previous studies.

Figure 1 = Photomicrography of immunostaining for S-100 and GRAP protein of glial cells in the myenteric
plesus of rats infected with Toxoplasma gondii (1G). OG Control Group.
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Effects of quercetin supplementation on the myenteric
neurons HuC/HuD immunoreactive in ileum of dibetic
rats

M. A. DEFANI, C. R. MOREIRA?, F. FERRARP?, A.
M. ALVES PEREIRA? and E. P. BELATO ALVES?
!Universidade Est de Marin, Dept. de Ciencias Morf-
ologicas, Parand, Brazil, and 2Universidade est de Ma-
ringa, Dep. de Ciencias Morfologicas, Parand, Brazil

Objective: Peripheral neuropathy is a chronic compli-
cation of diabetes mellitus and is directly related to
the consequences of gastrointestinal disease due mor-
phofunctional alterations of the Enteric Nervous Sys-
tem. Increased oxidative stress and changes in the
antioxidative activity, as well as elevated levels of sor-
bitol observed in diabetic state, have been implicated
in the development of enteric neurons damage. The an-
tioxidants have been used in an attempt to minimize
the neuropathic damage. Quercetin is a polyphenol
with important antioxidant activity, which may play a
significant role in the treatment of neurological com-
plications of diabetes. This study aimed to verify the
antioxidative activity of quercetin on myenteric neu-
rons HuC / HuD immunoreactive in ileum of diabetic
rats.

Methods: The myenteric neurons HuC / HuD immu-
noreactive in ileum of diabetic rats induced by strepto-
zotocin, supplemented with quercetin, were analyzed
in normoglycemic (N), diabetic (D) and diabetic treated
with quercetin (DQ) rats.

Results: In group D, there was a reduction of 36.7%
(P < 0.05) in the density of myenteric neurons than in
group N. In the DQ group, there was observed a preser-
vation of 16% (P < 0.05) neuronal density compared to
group D. It was found that the areas of cell bodies of
myenteric neurons of the DQ group were smaller than
in group D.

Conclusion: This is probably due to the fact that
quercetin can act as potent antioxidant and has the
potential to reverse the changes in the gastrointestinal
tract caused by diabetes.
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Enteric neuronal function and colonic motility in
PINK1-/- mice: A model for Parkinson’s Disease

P. VANDEN BERGHE’, F. E. MARTIN CANO?, M.
DONDEYNE?®, W. BOESMANS®, V. MORAIS®, B. DE
STROOPER* and M. . POZO®

KU Leuven, Lab. for Enteric NeuroScience, TARGID,
Belgium, ?University of Extremadura, Faculty of Nurs-
ing, Dept. of Physiology, Caceres, Spain, *KU Leuven,
Lab. for Enteric NeuroScience, LENS, TARGID,
Oe)N1, Belgium, 4KU Leuven VIB, Center for Human
Genetics, Dept. of Mol and Develop. Genetics, Bel-
gium, and °University of Extremadura, Caceres, Spain

Objective: Parkinson’s disease (PD) is a progressive
neurodegenerative disorder, characterized by typical
motor problems but also non-motor issues like depres-
sion, dementia and constipation. The hallmark of PD
pathology is loss of neurons in the substantia nigra,
however many other neuronal populations in the brain
and even the peripheral nervous system, including the
enteric nervous system (ENS]| are affected. Over the
last years accumulating evidence supports an impor-
tant role for mitochondrial impairment in the onset of
PD. Loss of function mutations in the mitochondrial
protein PINK1 (PTEN (phosphatase and tensin homo-
logue) induced kinase-1), a protein that interacts with
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Parkin and is involved in mitochondrial dynamics,
were shown to cause recessive hereditary PD.

Aim: To investigate whether neuronal function in the
ENS is affected in PINK1-/- mice and whether the
motility defects are present in this model for PD.
Methods: Large intestines of control and Pinkl -/-
mice (+ 14 weeks old) were collected and mounted in
an organ bath; video recordings of peristaltic move-
ments and pellet propulsion were analysed in Igor Pro.
Immunohistochemical analysis was performed using
antibodies against HuC/D and GFAP to compare ENS
morphology. Part of the large intestine was dissected
to expose the ENS and was loaded with the Ca2* indi-
cator Fluo-4 used to monitor nerve activity.

Results: The total number of enteric neurons (HuC/
D) did not differ significantly between the PINKI -/-
and control mice, nor did the glial (GFAP) cell network
in the ganglia. Varicose release sites in the ENS of
PINKI -/- mice displayed lower maximal Ca2*
increases upon stimulation with a 20 Hz electrical
stimulus (37 + 3% vs 48 = 5%; P < 0.05; n = 78-81
from 3 mice each). However, video analysis revealed
no differences in frequency and propulsive force (~

15 mm wave'!) of the colonic peristaltic waves
between control and PINKI -/- mice.

Conclusion: Although some alterations in Ca2* sig-
naling in the ENS could be detected, PINK1 -/- mice of
14 weeks old displayed no obvious motility problems.
It may well be that the gastrointestinal motility prob-
lems, that are often associated with PD, occur only
much later in the life of these PINK1 -/- mice.
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An unexpected role of the enteric nervous system on
gastrointestinal smooth muscle differentiation

P. DE SANTA BARBARA, S. FAURE, |. MCKEY and
A. BOURRET

INSERM U1046, Montpellier, France

Objective: The gastrointestinal (GI) tract is a vital
organ, highly conserved across species, which motility
is ensured by the correct coordination of the visceral
smooth muscle cells and the autonomous enteric ner-
vous (ENS) system. Understanding the molecular pro-
cesses that govern the differentiation of these cell
types and their interrelationships during development
could offer insight into the mechanisms altered in
human GI motility disorders. The GI musculature is
initially composed of splanchnic mesoderm. As devel-
opment proceeds, the splanchnic mesoderm differenti-
ates into four distinct concentric layers among which
the smooth muscle. How the radial differentiation of
the gut mesenchyme is established during develop-
ment remains to be clarified. Concomitant with the
patterning of the mesenchyme across the radial axis,
the GI tract is colonized by the vagal neural crest cells
(vNCC). vNCCs originate from the neural tube, invade
the foregut, differentiate into neurons and glia and
migrate in a rostrocaudal direction to colonize the
entire gut to establish its innervation. Previous reports
suggested that the coalescence of neurons and glia cells
into ganglion plexuses coincides with the differentia-
tion of smooth muscle. However, whether vNCC has
an impact on smooth muscle cells differentiation
remains to be studied.

Methods: We used avian model and neural tube abla-
tion at level 3-6 somites to reduce the number of
vNCCs and analyze the impact on gastrointestinal
smooth muscle differentiation.
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Results: Here, we first examined and compared the spa-
tiotemporal expression pattern of smooth muscle and
ENS genes during avian GI tract development. We found
that in the stomach, smooth muscle differentiation is
initiated after vYNCC migration. In contrast, in the
colon, smooth muscle differentiation is initiated well
before vNCC migration. These results suggest that vis-
ceral smooth muscle does not follow a rostrocaudal gra-
dient of differentiation along the AP axis. Finally, we
show that a reduction in vNCC number by neural tube
ablation impairs smooth muscle differentiation in the
stomach and alerts the BMP signaling pathway.
Conclusion: Our work demonstrate for the first time
the influence of the vagal NCC on gastrointestinal
smooth muscle differentiation and highlest a potential
rostrocaudal difference in these processes.
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Histopathology of the severe effects induced by
repeated cisplatin in rat digestive tissues

G. VERA PASAMONTES?, ]. A. URANGA?, M. I.
MARTIN FONTELLES® and R. ABALO®

1Rey Juan Carlos University, Pharmacology and Nutri-
tion, Alcorcén, Spain, Rey Juan Carlos University,
Histologia Humana y Anatomia P, Alcorcén, Spain,
and ®Rey Juan Carlos University, Pharmacology and
Nutrition, Alcorcén, Spain

Objective: To identify the effects induced in the rat
intestinal histological structure by the antitumoral
drug cisplatin after repeated administration.

Methods: Male Wistar rats received saline or cisplatin
(2 mg kg, ip) once a week for 5 weeks. One week
after the last administration, samples of ileum were
processed for histological analysis. Hematoxilin-eosin
(HE) staining was used to measure general tissue dam-
age using criteria adapted from Galeazzi et al (1999):
loss of mucosal architecture (graded 0-3, absent to
severe), the extent of inflammatory cell infiltrate
(graded 0-3, absent to transmural), crypt abscess forma-
tion (0-1, absent or present), goblet cell depletion (0-1,
absent or present), muscular layer thickness (0-1, nor-
mal to reduced). Thus, for each section a numerical
score of zero to nine was assigned. Inflammatory nod-
ules and thickness of the muscular layers, also stained
with HE, were quantified. Van Gieson’s staining was
used to assess collagen in submucosa. Enterochromaf-
fin cells were counted using an anti-chromogranin A
antibody. Globet cells were quantified after PAS stain-
ing. Cell proliferation was assessed with Ki-67 anti-
body.

Results: A general damage of the gut wall was found
1 week after repeated cisplatin. A loss of the normal
mucosal architecture was particularly evident. Inflam-
matory nodules were significantly increased in size
and number. Enterochromaffin and globet cells also
increased their numbers in a significant manner. Prolif-
erating cells had a broader distribution along the
mucosa. On the contrary, submucosa thickness and
the width of both muscular layers significantly
decreased in cisplatin-treated rats.

Conclusion: One week after repeated cisplatin treat-
ment different severe histopathological alterations
throughout the gut wall are patent in the rat. These
effects might not completely disappear and might have
functional consequences or make the intestines more
susceptible to future insults. The long-term effects
induced by cancer chemotherapy in the gut wall
deserve further investigation.
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Characterization of smooth muscle, enteric nerve,
interstitial cells of Cajal, and fibroblast-like cells in
the gastric musculature of the patients with diabetes
mellitus

J.-G. KWON', J. T. JUNG?, E. Y. KIM? H. G. KIM?, K.
S. PARK®, ]. H. PARK?, I. S. HWANG”, B. I. JANG®, K.
O. KIM®, S. W. JEON’ and S. R. JEE®

!Daegu Catholic University, Dept. of Internal Medi-
cine, Republic of Korea, 2Daegu Catholic University,
Internal Medicine, Republic of Korea, *Keimyung Uni-
versity, Internal Medicine, Daegu, Republic of Korea,
4Keimyung University, Physiology, Daegu, Republic of
Korea, °Keimyung University, Daegu, Republic of
Korea, °Youngnam University, Internal Medicine,
Daegu, Republic of Korea, ’Kyungpook National Uni-
versity, Internal Medicine, Daegu, Republic of Korea,
and ®Busan Paik Hospital, Internal Medicine, Daegu,
Republic of Korea

Objective: Experimental studies of diabetes in ani-
mals suggest that the disease process can affect enteric
nerves, extrinsic nerves, ICC and smooth muscle. By
contrast, human data are sparse and generally inade-
quate for the validation of data obtained from experi-
mental models. The aim of this study was to
investigate histologic abnormalities in the gastric
smooth muscle of patients with diabetes mellitus
(DM).

Methods: Full-thickness gastric specimens were
obtained from patients undergoing surgery for gastric
cancer. To investigate the pathological changes of
stomach, H&E stain, Masson Trichrome stain and
immunohistochemical examination were done on the
sections. Antibodies against protein gene product
(PGP) 9.5, neuronal NO synthase (nNOS), vasoactive
intestinal peptide (VIP), neurokinin 1, c-Kit, and PDG-
FRa were used. Immunofluorescent stain and evalua-
tion with confocal microscopy were also done.
Results: Tissues were collected from 26 controls, 21
short duration DM patients and 14 long duration DM
patients (39 males/22 females, mean age

61.2 = 9.6 years). In clinical characteristics, there were
no significant differences of age and proportions of
gender and upper gastrointestinal symptoms between
DM group and control group. Mean BMI in the DM
group was higher than that in the control group

(P < 0.05). The proportions of moderate to severe
intercellular fibrosis in muscle layer were signifi-
cantly higher in DM group than these in control
group (P < 0.01). On immunohistochemical staining,
c-Kit and PDGFRa-positive immunoreactivity were
significantly decreased in DM group compared with
control group (P < 0.05). There were no statistically
significant differences in the PGP9.5, nNOS, VIP and
neurokinin 1 expression between DM group and con-
trol group. On immunofluorescent staining and confo-
cal microscopic examinations, network of ICC and
fibroblast-like cells in the muscle layer were greatly
decreased in the DM group compared with control
group.

Conclusion: Our study suggests that on full-thickness
gastric specimens, increased intercellular fibrosis and
loss of ICC and fibroblast-like cells are found in the
smooth muscle of patients with DM. These cellular
abnormalities may contribute to changes of gastric
motor activity in patients with DM.
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Changes in colonic motility in a murine model of
Alzheimer Disease

M. ]. POZO ANDRADA!, F. E. MARTIN CANO?,

I. MORALES?, C. CAMELLO?, F. BARRIGA®, M. C.
MORENO?, D. HERNANDEZ? and P. CAMELLO?
"University of Extremadura, Dept. de Physiologia,
Cdceres, Spain, and ?University of Extremadura, Phys-
iology, Cdceres, Spain

Objective: Amyloid beta-protein deposits have been
described in the intestine (Joachim et al. Nature 1989).
However whether AD affects colonic motility remains
to be resolved. The aim of the present work is to deter-
mine whether AD affects colonic motility in a murine
model of AD.

Methods: Male 3-12- and 18-month-old double
transgenic (B6C3-Tg) mice that express a chimeric
mouse/human amyloid precursor protein (Mo/HuA-
PP695swe) and a mutant human presenilin 1 (PS1-
dE9) were used in the study. Offspring wild type
mice were used as control. Under isofluorane anes-
thesia the colon was removed and spatiotemporal
maps of peristalsis were built by video imaging. In
vitro contractility was recorded in proximal and dis-
tal muscle strips without the mucosa layer (submu-
cosal strips, SM) or the mucosa and submucosal
layers (myenteric strips, My) under basal conditions,
bethenecol and KCI challenges and electrical field
stimulation (EFS).

Results: In the proximal colon, KCl-induced contrac-
tions, in both SM and My strips, were higher in 3-
month-old (mo) transgenic (TG) mice compared to

3 mo WT, but an excitatory influence showed up in
the SM plexus of 12-mo WT that was not present in
TG mice and disappeared at 24 mo. Similar results
were obtained with bethanechol. Surprisingly, the
presence of SM plexus in the proximal colon had
inhibitory effects on neurogenic ““on’’ responses in
both groups of mice at 3 and 12 months of age. This
effect was more evident in TG mice and frequencies
of 2 and 10 Hz and seemed to be due to an increase
in nitregic innervation. In the distal colon of TG
mice, SM plexus had an excitatory effect on EFS-
induced “on’’ responses. Off responses were always
contractile in character and proximal SM plexus
decreased them in either WT or TG at 12 months of
age. Frequency of peristaltic waves (PW) was higher at
3 months of age in WT but similar frequencies were
recorded for 3 and 12 mo TG mice. Subtle increases
were found in the propagation speed of PW and in the
reduction of colonic diameter caused by the propagat-
ing wave (both higher in 12 mo TG).

Conclusion: AD-induced colonic motility changes are
mainly restricted to the submucosal plexus, where an
inhibitory component, probably nitrergic in origin,
reduces neurogenic contractility. This translates into
slight improvements in peristaltic activity, which
would affect colonic absorption and defecation.
Supported by: FUNDESALUD (PRIS11018), BFU2011-
24365, RETICEEF, ISCIII, GR10009-JEX, FEDER.
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Cholera toxin has a sexually dimorphic effect on
colonic migrating motor complexes in mice

J. BORNSTEIN" and G. BALASURIYA?
1University of Melbourne, Dept. of Physiology,
Parkville, Australia, and ?University of Melbourne,
Physiology, Parkville, Australia

Objective: Despite increasing evidence about enteric
neural mechanisms responsible for hypersecretion
induced by cholera toxin (CT), the effects of this toxin
on motility remain ill-defined. We investigated the
effects of luminal CT on colonic migrating motor com-
plexes (CMMCs) in colon isolated from male and
female mice (C57Bl/6).

Methods: Video imaging was used to construct high
resolution spatiotemporal maps of colonic motor pat-
terns In vitro. The full length of the colon was cannu-
lated at each end and mounted horizontally in an
organ bath containing physiological saline warmed to
370C. The proximal end was connected to a reservoir
of physiological saline, the distal end to an outflow
tube. CT (0.125 ug ml!, 1.25 ug ml?, 12.5 ug ml'!) was
introduced to the lumen after control recordings with
physiological saline and later washed out with physio-
logical saline.

Results: CMMCs recorded in colon isolated from
female and male mice did not differ in control condi-
tions (n > 6 in each case). However, CT produced a
concentration-dependent reduction in the frequency of
CMMC:s in female mouse colon. This occurred within
15 min of exposure to CT and was sustained for 1 h,
but reversed when CT was flushed from the colonic
lumen. Luminal CT also reversibly constricted the
female colon, an effect that was maximal with the
lowest concentration of CT tested (0.125 ug ml™).
Effects of CT on the female colon were abolished by
granisestron (1 u mol L™, 5-HT3 antagonist| in the
bathing solution or the lumen. In contrast, CT (1.25 ug
ml ) did not affect either CMMCs or colonic diameter
in male mouse colon.

Conclusion: Male and female mouse colon are mark-
edly different in their motility responses to CT. The
male is unaffected, the female shows a 5-HT-mediated
inhibition of CMMC generation and is constricted via
a related mechanism. Differences in time course and
reversibility suggest that CT-induced changes in
motility of the female colon result from mechanisms
distinct from those that produce hypersecretion.
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Nerve fibres containing enkephalin are reduced in
colon from children with slow-transit constipation

B. SOUTHWELL', N.-A. IJAP?, M. FRENCH®, Y. I.
YIK? P. FARMER®, D. BODEMER?® and ]. M. HUTSON®
!Murdoch Childrens Research Inst., Surgical Research
Group, Melbourne, Australia, University of Mel-
bourne, Dept. of Paediatrics, Australia, 3Murdoch
Childrens Res Inst, Surgical Research Group, Mel-
bourne, Australia, *University of Malaya, Dept. of
General Surgery, Kualar Lumpur, Malaysia, and
°Royal Children’s Hospital, Dept. of Urology, Fleming-
ton Road, Melbourne, Australia

Objective: Opiates reduce colonic motility and cause
constipation. Enkephalin (ENK), an endogenous opiate,
is present in myenteric motor and interneurons, with
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some ENK-neurons containing substance P (SP). In
Slow Transit Constipation (STC) motility is slowed in
the colon. In STC adults, ENK-immunoreactive nerve
fibres in colonic circular muscle are reduced. One
quarter of STC children have decreased SP nerve fibres
in colonic circular muscle. Aim

Determine if ENK-nerve fibres are reduced in paediat-
ric STC and if these contain SP.

Methods: Seromuscular biopsies (right transverse
colon) from 51 STC children (4-14 years) and two
familial adenomatous polyposis control patients, were
processed for fluorescence immunohistochemistry to
detect SP, ENK, Nitric oxide synthase (NOS) and Vaso-
active intestinal polypeptide (VIP) immunoreactivity
and viewed with confocal microscope. Biopsies were
categorised as low-SP or normal-SP nerve fibre density.
Quantitative analysis (area containing fluorescent pix-
els/circular muscle area, =% area) was performed on 12
STC biopsies (6 normal SP, 6 low SP).

Results: ENK-immunoreactive nerve fibres were abun-
dant in muscle but not mucosa. ENK was present in SP
but not VIP or NOS immunoreactive nerve fibres. In
circular muscle, there were twice as many ENK nerve
fibres as SP nerve fibres. Of the SP- or ENK-containing
fibres, 46% were ENK-only, 31% SP-only and 23%
ENK/SP nerve fibres. 34% of ENK nerve fibres contained
SP and 41% of SP fibres contained ENK. In circular
muscle from low-SP STC patients, there was a 50%
lower % area of SP-nerves (mean+SEM, 0.25 + 0.06 to
0.14 + 0.05, P = 0.01) and of ENK-nerves (0.5 = 0.12 to
0.28 + 1.2, P = 0.05) compared to normal-SP patients
and controls. The reduction was in ENK-only (% area,
0.36 + 0.04 to 0.18 + 0.03, P = 0.03) and SP-only nerve
fibres (0.18 = 0.02 to 0.08 + 0.01, P = 0.007) but not in
ENK/SP nerve fibres (0.16 = 0.06 to 0.14 = 0.03).
Conclusion: STC children with reduced SP nerve
fibres also had reduced ENK nerve fibre density. Nerve
fibres containing SP-only or ENK-only were reduced
but fibres containing both SP and ENK were not
reduced. Reduced ENK in enteric nerves may contrib-
ute to delayed colonic transit.
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Identification of different patterns of propagating motor
activity in isolated human colon

T. C. SIA', M. KYLOH?, N. SPENCER®, ]. ARK-
WRIGHT?, S. BROOKES®, D. WATTCHOW* and

P. DINNING*

Dept. of Human Physiology, Flinders University, A-
delaide, Australia, °Australia, *Adelaide, Australia,
and “Flinders University, Adelaide, Australia

Objective: Few studies have characterized the differ-
ent patterns of motor activity that exist in isolated
human colon. The aim of this study was to character-
ize the directionality of propagating contractions in the
isolated human colon using high-resolution fibre-optic
manometry.

Methods: Segments of human colon collected from
laparotomies for colonic malignancy are placed in
organ baths up to 120 cm long bathed with warm
(360C) oxygenated Krebs solution. Alligator clips are
attached to full thickness colon in close proximity

(10 mm) and connected to individual fibre-optic grat-
ings on a high-resolution fibre optic catheter (CSIRO;
Sydney). Data is collected over 1 h. Colectomies are
divided into two anatomical groups- left and right.
Propagating sequences are determined as contiguous
contractions detected across three or more sensors, and

© 2012 THE AUTHORS

divided into antegrade (oral-anal) and retrograde (anal-
oral) events for analysis.

Results: A total of 21 specimens (14 left hemicolons,
7 right hemicolons) were studied. 10/14 (of left and 6/7
right hemicolons showed propagating sequences.
Frequency of propagating events remained constant
over time (left, mean: 8.88-9.11, P : 0.99), right,
mean:8-12.6, P : 0.67). 3/14 specimens show increased
tone over time. There were 24.3 + 4 antegrade and

14.3 + 6 retrograde events per hour in left colons, and
19.5 = 2.7 antegrade and 18.5 = 9.2retrograde events per
hour in right colons. There were 3.5 = 1.1 antegrade
events to every retrograde event in left colons, and

2.2 + 1 in the right colons (P : 0.68). Terminal ileal
phasic contractions were recorded at 5.2 + 0.7 cycles
min’!,

Conclusion: In both isolated right and left hemico-
lons, propagating anterograde contractions are more
prevalent than retrograde contractions. Interestingly,
the trend reveals more retrograde contractions to every
antegrade contraction in the right hemicolon compared
to left hemicolon. These results show that propagating
anterograde and retrograde contractions can be pre-
served in isolated human colon.
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Psychosocial chronic stress induces intestinal
dysmotility and changes in enteric nervous system in
proximal colon

B. LOBO!, M. TRAMULLAS?, B.-C. FINGER? K. W.
LOMASNEY?, J. SANTOS®, N. P. HYLAND?, T.
DINAN? and . F. CRYAN?

"Barcelona, Spain, ?Alimentary Pharmabiotic Centre,
University College Cork, Ireland, and Institut Rec-
erca, Vall d’Hebron, Barcelona, Spain

Objective: Chronic psychological stress is involved in
the development of gastrointestinal and mental disor-
ders such as irritable bowel syndrome and anxiety and
depression. Preclinical studies showed that psychologi-
cal stress affects homeostatic mechanisms in gut and
it leads into alterations in immune response and epi-
thelial transport. Intestinal functions are controlled by
enteric nervous system (ENS), although is not well
known the effects of chronic stress on ENS. The aim
of this study was to investigate in mice the effects of
an unpredictable chronic psychosocial stress on intesti-
nal motility and molecular changes on enteric nervous
system markers.

Methods: Adult male C57Bl/6j mice were exposed to
unpredictable stress (mixed schedule of social defeat
(2 h) and overcrowding (24-48 h)) over a 19- days per-
iod. Food intake, body weight, fecal pellet output and
water content were recorded. Two hours after the
last stress session whole-gastrointestinal transit was
measured by gavaging carmine red (0.3 mL). Animals
were euthanized during dark cycle, plasma levels of
corticosterone were assessed by ELISA. Terminal
ileum and different segments of colon were removed
and quantitative RT-PCR and western blot were

used to study enteric nervous system markers
expression.

Results: Stressed mice had a significant increased food
intake (4.2 = 0.06 g vs 3.716 = 0.04 g, P < 0.0001) and
weight gain (3.7 + 0.3 g vs 1.8 + 0.1 g, P < 0.0001) com-
pared to control mice. Plasma levels of corticosterone
were significant decreased in stress group 55.0 = 9.0 ng
mL"! vs 91.88 + 11.2 ng mL™!, P < 0.05). No significant
differences in fecal pellet water content and defecation
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were seen between both groups, although there was a
trend towards decrease in fecal output. Interestingly,
whole gastrointestinal transit time was significant
increased in stressed mice (192.5 + 14.6 min vs

144.3 + 7.3 min, P < 0.05), and no correlation was
found with corticosterone levels. In stressed mice
Tyrosine hydroxylase (TH), Brain-derived neurotrophic
factor and Glial cell-derived neurotrophic factor
(GDNF) mRNA expression was significant decreased
compared to control (P < 0.05) in proximal colon and
no changes were observed in terminal ileum and distal
colon. 5-HT4 receptor expression was increased in
proximal colon (P = 0.052). A significant decreased
protein expression in proximal colon was observed in
glia cells markers (GFAP and S100b), P < 0.05 and
there was a corresponding trend toward a decreased
levels of protein gene-product 9.5 (PGP 9.5) in proximal
colon.

Conclusion: Unpredictable chronic psychosocial stress
induces selective impairment of intestinal motility and
disruption of enteric nervous system in proximal
colon.
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Non-invasive fluorescence imaging of intestinal
motility

S.-K. KWON', C. DAVIES-VENN? and E. SEVICK-MU-
RACA?

'UTHSC-H, IMM, Houston, TX, USA, and °UTHSC-H,
IMM, Houston, USA

Objective: While several murine animal models have
been developed to study gut motility and how it may
be impacted by potential pharmacological agents, there
remains a need to develop better non-invasive and
long-term assessment tools of intestinal motility.
Herein, we non-invasively imaged for the first time
intestinal motions, such as peristaltic and segmental
motions, using two fluorescence imaging techniques;
(i) with injection of a near-infrared (NIR) fluorophore,
indocyanine green (ICG), which is secreted into bile
from the liver via the biliary tracts, enabling fluores-
cent delineation of the intestine, and (ii) without
administration of an exogenous imaging agent using
autofluorescence induced by standard murine diet con-
taining chlorophyll.

Methods: Mice were dynamically imaged for 5 min
immediately after and up to 24 h after injection of
ICG. The mice were illuminated first with 785 nm
light and then 660 nm light for acquisition of the NIR
fluorescent signal at 830 nm and the autofluorescence
signal at 710 nm respectively. NIR fluorescence and
autofluorescence imaging data were analyzed to gener-
ate a three dimensional spatio-temporal map to quan-
tify intestinal motions.

Results: The secretion of ICG-laden fluorescent bile
into the duodenum was observed in vivo. Strong and
non-uniformly distributed NIR fluorescence was
detected throughout the intestines. In addition, mice
showed different digestive status at each imaging time
point as indicated by autofluorescence imaging. Differ-
ent patterns of the intestinal motility, such as peristal-
tic and segmental motions, were dynamically imaged
in vivo using ICG-fluorescence as well as autofluores-
cence imaging.

Conclusion: Dynamic fluorescence imaging
techniques can provide a tool to monitor intestinal
disorders or dysfunction and response to therapeutic
agents.
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High-throughput motility mapping of the whole mur-
ine small intestine and analysis with autocorrelation
S. PARSONS and ]. HUIZINGA

McMaster University, Farncombe Family Institute,
Hamilton, Canada

Objective: The objective of the study was to measure
contraction frequency in the intact small intestine as
an assay for the effects of drugs and ionic conditions
on pacemaking by interstitial cells of Cajal.

Methods: Contraction frequency was measured using
video-based mapping techniques and neuronal influ-
ences on motility were blocked by lidocaine. To make
the technique high-throughput, several guts were
recorded in one bath and the creation of maps and
their analysis was automated. To deal with frequency
gradients along the length of the intestine, the whole
length of the small intestine was used and videoed by
multiple webcams. Frequency was measured using
time resolved autocorrelation. Other methods - Fourier
spectra and peak detection with derivatives were found
not to be so useful.

Results: Under control conditions (lidocaine and indo-
methacin) contractions in the proximal small intestine
occurred at a frequency of 35-40 min™! (interval of 1.5—
1.7 s). In the distal intestine this abruptly decreased at
certain points or contraction was absent. Therefore the
proximal small intestine was used for analysis of drug
and ionic effects. Some results are presented on the
effects of chloride substitution and stilbenes.
Conclusion: The technique can detect quite subtle
changes in frequency but there are problems with a
small control time-dependent decrease in frequency
which complicates statistical analysis.
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SmoothRec: A poor man’s multiple channels recording
system

W. LAMMERS®, W. EL TAHIR?, S. DHANASEKA-
RAN® and M. LJUBISAVLJEVIC®

Faculty of Medicine, Dept. of Physiology, Al Ain,
United Arab Emirates, >American University of Shar-
jah, Electrical Engineering, United Arab Emirates,
3Faculty of Medicine, Pharmacology, Al Ain, United
Arab Emirates, and *Faculty of Medicine, Physiology,
Al Ain, United Arab Emirates

Objective: Recording at high spatial resolution from a
large (>50) number of extracellular recording electrodes
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has recently become useful in the analysis of many
aspects of normal and abnormal propagation of slow
waves in the stomach and the small intestines. Unfor-
tunately, the costs of the hardware to record, amplify,
and store such large number of electrograms are quite
high.

Methods: The aim of this project was to develop a rel-
atively cheap recording system, using off the shelf
components and writing the relevant software in a
widely available language.

Results: The selected hardware consists of 2-4 x 32-
channel amplifier (SCS1X-1303) from National Instru-
ments®, housed in a 4-slot chassis (SCXI-1000). The
amplifiers were connected to a Windows-PC via a NI-
DAQ PCI card (National Instruments®). The amplifi-
ers, through a terminal block (SCXI-1303), were con-
nected to 64-128 extracellular electrode arrays.
Custom made software, written in LabView® v 10.0,
was used for controlling and optimizing the amplifiers,
for on-line visualizing of the electrograms and for
acquiring and storing the signals. Signals were filtered
with a 2-400 Hz bandwidth and sampled at 200-

1000 s! sampling frequencies. The (text) files were
stored on disc for off-line analysis in Smoothmap
(www.smoothmap.org). Several experiments, both in
silica and In vitro, were performed to determine the
feasibility of recordings from large number of extracel-
lular electrodes simultaneously and to check whether
the morphology of the recorded waveforms were simi-
lar to those acquired with an expensive mapping sys-
tem.

Conclusion: In the development of this multiple
recording system, we have succeeded in (i) assembling
off-the-shelf components into a multiple recording sys-
tem, and (ii) developed the software to drive the ampli-
fiers, display the electrograms on-line and to store
them in a text file, for easy access to other software
packages. All this was achieved with at least one order
of magnitude less costs than current expensive multi-
electrode mapping systems. The development of this
system could enhance the application of gastrointesti-
nal electrophysiological mapping in research and clini-
cal practice.
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Angiotensin II positively modulates the spontaneous
contractile activity of mouse and human colon via
activation of AT1 receptors

R. SERIO', M. MASTROPAOLO?, M. ZI1ZZO? and F.
MULE'

1University of Palermo, Scienze e Tecnologie, Moleco-
lari e Biomolecolari, Italy, and QUniVersity of Palermo,
Dipt. di Stembio, Italy

Objective: Angiotensin II (Ang II) is a potent smooth
muscle contractile neurohumoral agonist but has not
been much investigated with regard to gastrointestinal
motor activity. Ang II effects are mediated by specific
receptors, the Ang II type 1 (AT1) and the Ang II type
2 (AT2) receptors, which are well expressed in the gut.
In this study we evaluated the effects of Ang Il on the
contractile activity of longitudinal muscle from mouse
and human colon and we analysed the subtype(s) of
receptors involved in the observed effects.

Methods: Mechanical responses to Ang II, in the
absence or in the presence of different drugs, were
assessed In vitro in colonic longitudinal muscle from
mice and humans, as changes in isometric tension.
Results: In the murine proximal and distal colon Ang
1I induced a concentration-dependent muscular con-
traction, which was reduced by the AT1 receptor
antagonist, losartan, but it was not affected by the
AT?2 receptor antagonist, PD123319. Pretreatment with
TTX, sodium voltage-gated neural channel blocker,
partially reduced the contractile response to Ang II in
the proximal colon, while abolished it in the distal
colon. Atropine, muscarinic receptor antagonist, or
SR140333, NK1 receptor antagonist, reduced the TTX-
sensitive excitatory effects induced by Ang II in both
preparations. On the contrary, hexamethonium, nico-
tinic receptor antagonists, ondansetron, 5-HT3 receptor
antagonist, or SR48968, NK2 receptor antagonist, were
ineffective. The contraction induced by a selective
NK1 receptor agonist was reduced by atropine, whilst
SR140333 did not affected carbachol inducing muscular
contraction. Ang II induced a muscular contraction
even in the human distal colonic longitudinal muscle
preparations. The concentration-response curve was
shifted to the right by losartan but it was unaffected
by PD123319. TTX and atropine partially antagonized
the response to Ang II.

Conclusion: In the longitudinal muscle preparations
from mouse and human colon Ang II positively modu-
lates the spontaneous contractile activity via activation
of post-junctional and pre-junctional AT1 receptors,
the latter located on the enteric nerves and modulating
the release of tachykinins and acethylcoline. In mouse
tachykinergic neurons and cholinergic neurons are
sequentially recruited by Ang II to induce muscular
contraction.
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I-amino-butyric acid regulates submucosal cholinergic
signalling and secretomotor function in mouse colon
K. LOMASNEY', ]. CRYAN? and N. HYLAND®

! Alimentary Pharmabiotic Centre, Lab. of Neurogast-
roenterology, Cork City, Ireland, *University College
Cork, Dept. Anatomy and Neuroscience, Western
Gateway Building, Cork City, Ireland, and *University
College Cork, Dept. Pharmacology e Therapeu., Wes-
tern Gateway Building, Cork City, Ireland

Objective: y-amino-butyric acid (GABA) is widely
expressed throughout the gastrointestinal (GI) tract
where it is a key regulator of GI function including
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motility, sensory-perception and gastric acid secretion.
However, its role in secretomotor function has to date
been understudied. Our aim was to characterize
GABA-mediated effects in murine colon, and to deter-
mine through which GABA receptor this effect is med-
iated.

Methods: Following seromuscular stripping, segments
of descending colon from male BALB/c mice (20-28 g)
were mounted in Ussing chambers, superfused with
Krebs buffer solution and bubbled with carbogen gas
(95% O,, 5% CO,). Tissues were voltage clamped at

0 mV and the short circuit current (Isc) was recorded.
To investigate the influence of GABA on enteric secre-
tomotor function, GABA (0.01-100 x mol L™!) was
applied basolaterally. The GABAA and GABAB recep-
tor agonists, muscimol (100 x mol L™!) and baclofen
(100 u mol L™!) were added to determine through
which GABA receptor this effect is mediated. Tetrodo-
toxin (TTX; 300 n mol L™!) acted as a neural blockade.
Results: GABA had no effect on baseline Isc, however
muscimol significantly decreased baseline Isc relative
to vehicle (vehicle 0.02 = 0.1 gA cm?, n = 6; muscimol
-3.7 0.8 uA cm? n = 6, P = 0.007). Subsequent
responses to bethanechol (BCh; 100 x mol L™!) were
reduced in GABA-exposed tissues relative to vehicle
(dH20) and maximal inhibition was observed with

100 1 mol L™! GABA (vehicle, 24.6 + 7.6 uA cm?,
n=5; GABA, 6.1 + 1.0 uA cm?, n = 7, P = 0.016). How-
ever, neither GABA agonist significantly altered BCh-
induced ion transport (vehicle 15.4 + 4.6 uA cm?,

n = 5; muscimol 8.5 + 2.5 uA cm?, n = 6 and vehicle
11.9 = 2.5 uA cm?, n = 6; baclofen 12.4 + 5.0 uA cm?,
n = 6), BCh responses were significantly attenuated fol-

lowing TTX (BCh 24.6 + 7.6 yA ecm? n = 5; TTX+BCh,
4.3 £0.3, n = 5, P = 0.03). Moreover, this diminished
response to BCh in the presence of TTX was further
reduced by GABA (100 x mol L™};P=.0001).
Conclusion: Our data suggest GABA significantly
reduces cholinergic-induced ion secretion via both neu-
ral and epithelial pathways in mouse colon, though
neither GABAA nor GABAB receptor agonists mim-
icked this effect. Moreover, our data indicate that GA-
BAA receptors, in the regulation of basal Isc at least,
may be functionally important.
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Microelectrode array analysis of spontaneous electric
activity in the ileum of mice

S. NAKAYAMA', M. TANIGUCHI?, K. SAWAMURA?
and H. SHOZIB?

INagoya University, Dept. of Cell Physiology, Japan,
and °Nagoya University, Dept. of Cell Physiology,
Japan

Objective: Gut motility is based on the cooperation of
electric excitable cells. It is well known that a network
of intrinsic neurons simultaneously induce ascending
contraction and descending relaxation of smooth mus-
cle, leading to peristaltic movements. In addition, rela-
tively recent studies have revealed that special
interstitial cells, referred to as interstitial cells of Cajal
(ICC) act as pacemaker cells. In this communication,
we show methods to analyze the spatio-temporal prop-
erties of slowly oscillating spontaneous electric activ-
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Restricted feeding induces inflammation: Role of
ghrelin and clock genes?

J. LAERMANS, K. BECKERS, T. THIJS, ]. TACK and
I. DEPOORTERE

University of Leuven, Translational Research Center
for Gastrointestinal Disorders, Belgium

Objective: Circadian functions of feeding may depend
on a peripheral clock system which is possibly
located within the ghrelin-secreting cells of the
stomach. Restricted feeding (RF) has been shown to
increase plasma ghrelin secretion in anticipation of a
regularly scheduled meal. We aimed to study the
effect of RF on peripheral clock gene expression and
on several functions associated with increased ghrelin
signaling.

Methods: Wild-type (WT) and ghrelin receptor knock-
out (GHSR-KO) mice were fed either ad libitum (AL)
or put on RF (access to chow from 12 to 4PM) for

2 weeks. Plasma ghrelin levels were determined by
radioimmunoassay. Gastric emptying was determined
by the 13C octanoic breath test. In vitro contractility
changes were measured isometrically in fundic smooth
muscle strips.

Results: RF resulted in an increase in plasma octanoyl
ghrelin levels in both WT (RF: 556 + 106 vs AL:

© 2012 THE AUTHORS

271 + 74 pg ml'}; P < 0.05) and GHSR-KO mice (RF:
974 + 263 vs AL: 149 + 41 pg ml}; P < 0.05). Body
weight but not food intake was significantly diminished
in GHSR-KO compared to WT mice on RF. Gastric half
emptying time was significantly decreased after RF in
both WT (RF: 56 + 3 vs AL: 104 + 4 min; P = 10-7) and
GHSR-KO mice (RF: 60 = 4 vs AL: 112 = 5 min; P = 10-
7). In WT mice, RF increased the affinity of the contrac-
tile response towards ACh and SuP and caused neural
hyperexcitability in fundic muscle strips. H&E staining
revealed inflammation in WT mice on RF, which was
accompanied by an increase in MPO activity (RF:

0.11 = 0.03 vs AL: 0.02 = 0.01; P < 0.05) and IL-1
expression (RF: 1.43 + 0.20 vs AL: 0.53 + 0.11; P < 0.05).
In GHSR-KO mice, inflammation was subsided and
post-inflammatory changes were evident. The antipha-
sic expression of the clock genes BMALI and PER2 in
the stomach was significantly decreased and increased,
respectively. BMAL1-KO mice did not survive REF.
Conclusion: Ghrelin plays a role in the recovery of
body weight after RF, but not in the accelerated
gastric emptying. Gastric contractility changes are
triggered by RF-induced inflammation which is
dampened by ghrelin. Further research is warranted to
investigate the role of the clock genes in the observed
changes.

NEUROGASTROENTEROLOGY & MOTILITY © 2012 BLACKWELL PUBLISHING LTD

R SESSIONS 53

ity in the gut, using a microelectrode array (MEA)
system.

Methods: Mice used were treated ethically. All proce-
dures were approved by the Institutional Animal Care
and Use Committee. Isolated Ileal musculatures were
mounted on a set of 8 x 8 microelectrodes (50 vm x 50
ym squares) with a distance of 150 vm. The impedance
of each electrode was ~30 MQ at 0.1 Hz. Field poten-
tials over the area of ~1 mm? were simultaneously
measured using a computer-controlled, multi-channel
AC amplifier with a high-pass filter of 0.1 Hz and a
low pass-filter of 10 kHz, and were stored in a personal
computer via 14 bit A/D converters with a sampling
rate of 20 kHz. In data analyses, the arrayed data of
field potential recordings were thinned by a 1000-fold
time domain, thereby the sampling interval was
increased to 50 ms. Spatial characterization of sponta-
neous electric activity was performed by using spectral
power, and phase-shift and peak values of cross-correla-
tion.

Results: The analyses distinguished ileal muscula-
tures obtained from wild-type (WT) and W/Wv mice,
the latter serving as a model of impaired ICC network.
Especially, in the phase-shift mapping, systematic gra-
dation was observed only in WT mice, showing to
propagating electric waves. Application of nifedipine
and TTX reduced the phase-shift in the recording area,
implying that excitable cells other than ICC support
the propagation of pacemaking electric waves.
Conclusion: We hope that with sufficient biophysical
and technical consideration, MEA will be utilized in
future studies to assess the spatial property of slowly
oscillating gut electric potentials.

038

Impact of diet-induced obesity on motor functions and
myenteric neurons in mice distal colon

F. REICHARDT', R. MORIEZ?, L. GRUBER?®, G.
MAZZUOLI?, C. BAUDRY?, C. SCHERLING?®, H.
DANIEL®, D. HALLER®, M. NEUNLIST? and M.
SCHEMANN?*

"Technische Universitit Miinchen, Inst. fiir Humanbi-
ologie, Freising-Weihenstephan, Germany, 2INSERM,
Nantes, France, *Technische Universitit Miinchen,
Freising-Weihenstephan, Germany, and “Technische
Universitit Miinchen, Dept. of Human Biology, Freis-
ing-Weihenstephan, Germany

Objective: Obesity is associated with altered colonic
transit suggesting underlying nerve plasticity that may
be linked to obesity-associated chronic low-grade
inflammation.

Methods: We therefore investigated functional changes
in the distal colon of mice that were made obese with a
high fat diet (DIO) before showing signs of metabolic
syndrome. We measured additionally acetylcholine
(ACh) and serotonin (5-HT) tissue contents and levels of
metabolic enzymes. Activity of myenteric neurons was
recorded after nicotine and 2-methyl-5-HT (5-HT3 ago-
nist) application. Histological scores and inflammatory
markers were measured in colonic and adipose tissues.
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Results: DIO mice exhibited higher visceral adiposity
with increased pro-inflammatory adipokine expression
in mesenteric fat tissue. Colonic histology, macro-
phage density, mucosal permeability or expression of
epithelial pro-inflammatory cytokines were not chan-
ged, except for an increased expression of 11-6 and TNF
by 106 and 116%, respectively. Together with an
enhanced colonic transit, DIO mice had 86% and 48%
higher tissue contents of ACh and 5-HT, respectively.
This was associated with increased expression of the
tryptophan hydroxylase 1 and 2 by 180 and 99%,
respectively. In line with this finding we found that
the proportion of myenteric neurons that responded to
nicotine or 2-methyl-5-HT were increased by 255 and
268% respectively.

Conclusion: The results suggest that DIO impacts on
ACh and 5-HT metabolism in the distal colon induc-
ing plasticity in cholinergic and serotonergic myenteric
neurotransmissions. This may contribute to the accel-
erated colonic transit and the increased risk of diarrhea
in obese patients. These functional changes are not
associated with inflammatory processes in the gut wall
but with changes indicative of systemic inflammation.
(Supported by DFG Sche 267/8-1).
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Circadian variations in gastric vagal afferent mechano-
sensitivity and satiety signalling

S. KENTISH', G. WITTERT', E. SYMONDS?, D.
KENNAWAY' and A. PAGE®

!University of Adelaide, Australia, Royal Adelaide
Hospital, Australia, and 3Nerve-Gut Research Labora-
tory, Dept. of Medicine, L6 Eleanor Harrald Building,
Adelaide, Australia

Objective: Many behaviours including food intake
vary in level and intensity over the course of the day
in circadian/diurnal rhythms (Physiol Behav.1987; 40:
437-66). Disruption of these daily patterns (e.g.shift
workers) increase the risk for developing metabolic
problems, such as obesity (Science 2010; 330: 1349-54).
Gastric vagal mechanoreceptors play an important role
in satiety signalling, but information on their sensitiv-
ity to mechanical stimuli at different times of the day
is unknown. We aimed to determine the: (i) mechano-
sensitivity of gastric vagal mechanoreceptors at varying
times of the day, in mice fed ad libitum, fasted for 6 h
or housed for 72 h in darkness; (ii) expression of clock
genes in vagal afferents.

Methods: Single fibre recordings of gastric vagal me-
chanoreceptors were obtained and nodose ganglia col-
lected, for quantification of Bmall, Perl, Per2 and
mRev-erb mRNA by QRT-PCR, at 3 h intervals start-
ing at lights off (1800 h).

Results: In mice fed ad libitum, there was three times
more food in the stomach at 2400, 0300 & 0600 h

(P < 0.001 vs 1200 h). The response of tension receptors
to 3 g tension was reduced by up to 70% at 1800, 2100,
2400, 0300 & 0600 h, (P < 0.05 vs 1200 h). Gastric
mucosal receptors also displayed circadian thythm with
peak responses to stroking with a 50 mg von Frey hair
three times greater at 1200 & 1500 h than the lowest
response at 2400 h (P < 0.05). There was a significant
correlation between stomach content and tension or
mucosal receptor mechanosensitivity (R = -0.77 and

R = -0.44 respectively). Similar findings were obtained
in mice fasted for 6 h or maintained in continuous dark-
ness for 3 days prior to study. Therefore these changes
are not mediated by food intake or the light/dark cycle.
QRT-PCR revealed that Perl, Per2, Bmall and mRev-erb
mRNA are expressed in the nodose ganglia and levels
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oscillated over a 24 h period. Bmall and mRev-erb peak
during the light phase and Perl & 2 peak at the begin-
ning of the dark phase indicating a potential role in mod-
ulating vagal mechanosensitivity.

Conclusion: Gastric vagal mechanoreceptors display
circadian rhythm. Disruption of these oscillations in
satiety signalling may result in over consumption of
food and obesity.
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Detection of the ghrelin activating enzyme ghrelin-
O-acyltransferase (GOAT) in the human circulation
and expression dependent on body weight

A. STENGEL', M. GOEBEL-STENGEL?, T. HOF-
MANN?, U. ELBELT, P. KOBELT®, N. LAMBRECHT®
and B. KLAPP®

1Charité Berlin, Abt. fiir Innere Medizin, Psychoso-
matische Medizin, Germany, ZMaltjn-Luther-Hospjza],
Dept. of Internal Medicine, Psychosomatic Medicine,
Berlin, Germany, Charité Medical Center Berlin,
Dept. of Internal Medicine, Psychosomatic Medicine,
Germany, *Charité Medical Center Berlin, Internal
Medicine, Endocrinology, Obesity Center, Germany,
5Charité Medical Center Berlin, Internal Medicine,
Psychosomatic Medicine, Germany, and °VA Medical
Center Long Beach, Gastrointestinal Endocrinology,
Germany

Objective: Ghrelin is the only known peripherally
produced and centrally acting peptide hormone that
stimulates food intake in animals and humans.
Recently, the ghrelin acylating enzyme ghrelin-O-acyl-
transferase (GOAT) has been identified in mice and
humans. Besides the expected expression in the stom-
ach we also detected GOAT in the circulation of rats
and mice and its expression was dependent on the met-
abolic status with an increase under fasting conditions.
To investigate whether GOAT is also present in
human plasma and whether expression levels are
affected under different conditions of body weight.
Methods: Normal weight (body mass index, BMI 19—
25 kg m?, n = 4 women and 5 men, age

48.4 + 3.8 years), anorexic (BMI <17.5 kgm™?, n =9
women, age 25.4 + 2.7 years) as well as obese (BMI
>30 kg m?, n = 4 women and 5 men, age

46.2 + 4.4 years) hospitalized patients were recruited
from the Division of Psychosomatic Medicine and gave
informed consent to participate in the study. Blood
was withdrawn in overnight fasted subjects between
07:00 and 08:00 am, collected in EDTA tubes contain-
ing aprotinin and plasma was formed by centrifugation,
processed for Western blot and stained with an anti-
human-GOAT polyclonal antibody (Phoenix Pharma-
ceuticals). Semiquantitative analysis of pixel intensity
was performed using Scion Image 4.0.3.

Results: GOAT protein expression was detected in
human plasma as indicated by a strong band at the
expected size of 50 kDa. In normal weight patients
(mean BMI 22.7 + 0.8 kg m2) the intensity of the

50 kDa band was 28361.2 + 849.6. The expression was
significantly lower in anorexic patients (mean BMI
12.6 + 0.6 kg m?, intensity: 20733.3 + 1732.0,

P < 0.001), while it was significantly higher in the
plasma of obese patients (mean BMI 68.9 + 2.7 kg m?,
intensity: 32532.3 = 1822.9, P < 0.05). Plasma GOAT
protein expression showed a significant positive corre-
lation with BMI (r = 0.59, P < 0.01).

Conclusion: Data show that GOAT protein is also
present in human plasma and that GOAT protein lev-
els depend on the metabolic condition with decreased
levels in anorexic and increased levels in morbidly

obese patients. These data may point towards a con-
tributing role of GOAT in the development or mainte-
nance of these diseases as it is the only enzyme
known to acylate ghrelin.
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Peripheral Glucagon-like peptide 2 administration
inhibits food intake in mice: Analysis of the mecha-
nism of action

S. BALDASSANO, A. BELLANCA, R. SERIO and
F. MULE

University of Palermo, STEMBIO, Italy

Objective: Previously we showed that, in mice, periph-
eral administration of glucagon-like peptide 2 (GLP-2) or
|Gly2]GLP-2, the degradation-resistant analogue of GLP-
2, reduces food intake in the short term. The purposes of
the present study were to compare the influence of
[Gly2]GLP-2 with the anorectic effect induced by gluca-
gon-like peptide 1 (GLP-1) and to analyze the mecha-
nism of action responsible for GLP-2-induced effects.
Methods: Food intake was measured in mice, fasted
for 16-18 h, at the first hour following peptide or
vehicle intraperitoneally (i.p.) administration. The
effects of GLP-2 (3-33), GLP-2 receptor (GLP-2R) antag-
onist, and exendin (9-39), GLP-1R antagonist were also
evaluated. To analyze the mechanism of action the
effects of [Gly2]GLP-2 on gastric emptying were deter-
mined, and its influence on the food intake was exam-
ined in mice with sensory deafferentation induced by
capsaicin pretreatment.

Results: Administration of [Gly2]GLP-2 (0.60 ug g
b.w.) caused a significant reduction in the food intake
when compared with vehicle treated mice, which was
blocked by the GLP-2 receptor antagonist, GLP-2 (3—
33), or by the GLP-1 receptor antagonist, exendin (9-
39). Both antagonists per se did not alter food intake.
Also GLP-1 (0.30 ug g b.w.) significantly inhibited
food intake and the dose that inhibited the food intake
by 50%, was lower than that determined for
|Gly2]GLP-2. The effect was antagonized by the GLP-1
receptor antagonist, but not by the GLP-2 receptor
antagonist. Coadministration of [Gly2]GLP-2 and GLP-
1 did not cause any additive inhibition on the food
intake. The rate of gastric emptying was significant
decreased in [Gly2]|GLP-2 treated animals compared
with vehicle treated mice. Sensory deafferentation by
capsaicin blocked the effects of [Gly2]GLP-2 peripheral
injection, while it did not alter food intake in vehicle
treated mice.

Conclusion: Our results suggest that [Gly2]GLP-2 is
less potent than GLP-1 in inducing inhibition of the
food intake in mice. GLP-1 and GLP-2 appear to act
through a common pathway. GLP-2 exerts its effect
through peripheral neural mechanisms and requires
the functional activity of GLP-1R signaling.
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Evaluation of the effects of elsiglutide on the toxicity
and histological damage induced by Irinotecan in nor-
mal fischer rats

Y. RUSTUM', S. CAO', F. DURRANI, K. TOTH', E.
LOVATF and C. PIETRA?

1Roswell Park Cancer Institute, Buffalo, USA, and
?Helsinn Healthcare SA, Lugano, Switzerland

Objective: To confirm that treatment with Elsiglu-
tide, a glucagon-like peptide analogue constituted of 39
amino acids, will prevent and protect from toxicity
induced by irinotecan in preclinical Fischer rats model.
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Elsiglutide may offer the potential for prevention and
treatment conditions in which intestinal tissues are
compromised such as Chemotherapy-Induced Diarrhea
(CID), requiring dose and treatment delay.

Methods: Fisher rats weighing 150-200 g were treated
with Elsiglutide 0.9 and 1.8 mg kg™ dx* alone and in
combination with irinotecan, 150 and 200 mg kg dx
(2x max tolerated dose). Diarrhea, weight loss, lethal-
ity, survival, intestinoptrophic and histopathology
were assessed as end point of treatment outcome.
Results: While Elsiglutide doses used had no short-
term or long-term (up to 3 months of treatment) toxic-
ity, irinotecan induced diarrhea and lethality were dose
dependent, 100% and 50% with 200 and 150 mg kg’

! dx3. Elsiglutide offered complete protection from tox-
icity induced by irinotecan including intestinal dam-
age, weight loss, and diarrhea. 100% protection from
irinotecan-induced lethality was observed with both
Elsiglutide doses. Histological and measurable toxicity
confirmed that Elsiglutide is a highly effective agent in
protecting normal tissues from irinotecan-induced tox-
icity in the rat model system.

Conclusion: Both doses of Elsiglutide were highly
effective in protecting against irinotecan induced toxic-
ity in rats including diarrhea, body weight loss and
lethality. No score 3 diarrhea was observed with the
1.8 mg/kg Elsiglutide in combination with 200 and
150 mg kg dx®. Hence, no irinotecan dose reduction
or delay of treatment were required. The toxicity pro-
tection data were supported by histological observation
demonstrating drastic protection against small and
large intestinal damage. The data strongly supports the
use of Elsiglutide in prevention and treatment of Che-
motherapy-Induced Diarrhea and intestinoptrophic
effects. The data also provides the basis for clinical val-
idation of this agent in patients where diarrhea is the
dose limiting toxicity.
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Cardiac autonomic regulation and cortisol profiles
during 48-hour zero-calorie fasting

P. ENCK', N. MAZURAR?, F. GRAUP?, A. GUEN-
THER?, E. R. MUTH? and S. ZIPFEL?
"Universitdtsklinik Tiibingen, Abt. fiir Innere Medizin

VI, Germany, and *University Hospital, Internal Medi-

cine VI, Tuebingen, Germany

Objective: Today fasting is widely used for weight
loss, but often inadequate or opposite results reveal
that the physiology of fasting and dieting remains
poorly understood.

Methods: Sixteen young healthy female volunteers
(21.4 = 2.1 years, BMI 21.6 = 1.6) underwent a 3-day
zero-calorie diet under 24-h medical surveillance at the
Department for Psychosomatic Medicine and Psycho-
therapy, University Hospital Tiibingen, Germany. Psy-
chological (PHQ, EDI, FEV, subjective feeling of
hunger) as well as physiological data (heart rate vari-
ability (HRV) analysis during resting conditions and
head-up tilt test, diurnal saliva cortisol profiles) were
measured on admission, and after 24- and 48-hours of
fasting.

Results: We observed a consecutive weight loss from
Day 1 to Day 3 that resulted in significant bodymass
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index (BMI) reduction across all subjects (P < .0001).
Slope of the cortisol day profile revealed significant
shift towards lower values from baseline to the end of
experiment (P = .002). Resting standard deviation of
the normal-to-normal (NN) intervals (SDNN]) and root
mean square successive difference (RMSSD) showed
significant (P < .001) decrease from admission com-
pared to the Day 3 of the experiment with a mild
increase after 24 h that did not reach statistical signifi-
cance. Forty-eight hours of fasting also induced a sig-
nificant (P < .001) decrease of mean IBI, SDNN,
RMSSD and logHF power during tilt-test; LFnu have
increased during the experiment, but the values did
not reach statistical significance due to the correction
for multiple comparisons.

Conclusion: Short term (48 h) zero-calorie fasting
induced parasympathetic withdrawal with simulta-
neous sympathetic activation and shift in daily cortisol
profile. These changes are similar to those obtained
under other types of stress-conditions and further stud-
ies need to find out how specific they are for fasting.
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Diet and irritable bowel syndrome

I CHIRILA', F. D. PETRARIU’, I. CIORTESCU?, C.
MIHAF and V. L. DRUG®

!University of Medicine and Pharmacy, “Grigore T.
Popa” Iasi, Dept. of Hygiene-Environment Health,
Romania, ?University of Medicine and Pharmacy
“Grigore T Popa” Iasi, Gastroenterology Dept.,
Romania, and *University of Medicine and Pharmacy,
“Grigore T. Popa” Iasi, Romania

Objective: Recent papers highlight the role of diet in
irritable bowel syndrome (IBS), but very few popula-
tion-base studies evaluated this. The aims of the study
were to determine the prevalence of IBS in general
urban population and to evaluate the type of diet asso-
ciated with IBS symptoms.

Methods: A randomized sample of subjects (n = 300)
from a general urban population selected from the fam-
ily doctors patient lists was invited for interview in
the doctor’s office. Selected subjects were evaluated for
the diagnosis of IBS using Rome III criteria and also for
their eating habits and diet using a food frequency
questionnaire. Socio-demographic factors and general
medical history were also included in interview
together with objective evaluation of overweight.
Results from logistic regression were presented as odd
ratio and 95% confidence intervals.

Results: From the selected sample, 193 subjects (80
males, 113 women, mean age 50.8 + 16.2 years) have
agreed to participate (rate 64.3%). Prevalence of IBS
was 19.17% (19.4% for females and 18.7% for males).
IBS was associated with older age (1.05; 1.02-1.08;

P < 0.001) and past history of digestive diseases (5.0;
2.0-12.7; P < 0.01). IBS subjects are eating significantly
more frequent the following foods: canned food (7.4;
2.2-25.4; P < 0.01), processed meat (4.7; 1.6-14.1;

P <0.01), pulses (legumes) (4.0; 1.3-16.3; P < 0.01),
whole cereals (8.7; 2.0-37.8; P < 0.01), confectionary
(5.7; 1.8-23.2; P < 0.01), fruit compotes (canned or not)
(7.4; 2.5-23.1; P < 0.001) and herb teas (4.0; 1.3-16.3;

P <0.001).

NEUROGASTROENTEROLOGY & MOTILITY © 2012 BLACKWELL PUBLISHING LTD

R SESSIONS 55

Conclusion: This study updated prevalence data and
reveal association between diet and irritable bowel
syndrome.

045

Ghrelin and glucose homeostasis in perinatal low birth
weight and normal weight piglets

S. WILLEMEN', M. D. VOS?, V. HUYGELEN?, C.
CASTELEYN?, S. V. CRUCHTEN® and

C. V. GINNEKEN?

!University of Antwerp, Dept. of Veterinary Sciences,
Wilrijk, Belgium, and ®University of Antwerp, Veteri-
nary Sciences, Wilrijk, Belgium

Objective: Ghrelin, the gastrointestinal derived ‘hun-
ger hormone’, regulates growth hormone (GH) secre-
tion and energy homeostasis. Additionally, a major
role of ghrelin in glucose homeostasis independent of
GH secretion has been suggested. Its increased plasma
levels in intrauterine growth retardated (IUGR) infants
suggest a possible relationship between ghrelin and
TUGR. TUGR is associated with an increased perinatal
mortality and an increased incidence of the metabolic
syndrome (MS) in adulthood. In this respect, altered
ghrelin levels in ITUGR infants could contribute to
postprandial catch up growth thereby aggravating the
risk of developing MS. Therefore, this study compared
both ghrelin and glucose levels in perinatal low birth
weight (LBW) and normal birth weight (NBW) pigs.
Methods: Pigs were assigned LBW (birth weight (BW)
<1 kg) or NBW ({mean BW=1.74 kg). Each age group
(day 0, 3, 10 and day 28 of age) consisted of five pairs
of pigs. Blood glucose levels and serum ghrelin levels
were determined by a glucometer and a radioactive
immunoassay (RIA) respectively. The data were ana-
lyzed by two way aNova. Furthermore, linear regres-
sion was used to correlate the ghrelin and glucose
levels.

Results: Ghrelin (P = 0.878) and glucose levels

(P = 0.499) showed no BW related differences. How-
ever, ghrelin levels did show an age dependent, yet not
significant, decreasing trend (P = 0.195), whereas glu-
cose levels demonstrated a significant age dependent
increasing trend (P = 0.004). Hence, linear regression
revealed a significant inverse relation between ghrelin
and glucose levels (P = 0.006, r = -0.499).

Conclusion: This study showed no age or BW related
differences regarding serum ghrelin levels. This is in
accordance with human data, where no difference
between preterm and full term newborns as well as
between small for gestational age (SGA) and appropri-
ate for gestational age (AGA) infants could be detected.
Nevertheless, higher ghrelin levels in IUGR compared
to normal weight fetuses and newborns have been
reported. Thus, the role of ghrelin in perinatal growth
remains unclear. This study did not find a BW related
difference in blood glucose levels, whereas other stud-
ies have demonstrated insulin resistance in SGA
infants. Nevertheless, the relation between ghrelin and
glucose levels emphasizes the role of ghrelin in glucose
homeostasis in perinatal piglets.
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Apical NKCC2 in the gastric mucosa involves gastric
acid secretion

T.JI', L. ZHENG', H. XUE? and ]. ZHU?

!Capital Medical University, Dept. of Physiology, Beij-
ing, China, and ?Capital Medical University, Dept. of
Physiology, Beijing, China

Objective: Two isoforms of Na*-K"-2Cl- cotransporter
(NKCC), NKCC1 and NKCC2, have been detected at
exceptionally high levels in the gastric mucosa of sev-
eral species, prompting speculation that they may play
important roles in the gastric secretion. We previously
have reported the differential distribution of NKCC1
and NKCC2 in the gastric parietal cells. In the present
study, we investigated the potential role of NKCC1
and NKCC2 in the gastric acid secretion.

Methods: Double-label immunofluorescence was used
to determine the localization of NKCC1 and NKCC2
in the parietal cells in mouse/human gastric mucosa
and primary cultured parietal cells. Real-time pH titra-
tion was performed to monitor mouse gastric acid
secretion; NKCC protein levels were calculated
through Western blot.

Results: NKCC1 and NKCC2 were expressed in the
mouse and human parietal cells. NKCC1 immunoreac-
tivity (IR) was mainly observed on the basolateral
membrane, while NKCC2 IR was clearly located at the
apical membrane. Bumetanide (10 gmol L™!), a well
known blocker of NKCC, when added to the apical
side, not basolateral side, significantly inhibited forsko-
lin-(n = 13, P < 0.001) and histamine-(n = 5, P < 0.05)
induced gastric acid secretion, indicating NKCC2, but
not NKCC1, was involved in the secretagogue-induced
acid secretion. However, no measurable alteration of
NKCC2 protein was observed in the gastric mucosa at
resting and histamine stimulation. In the primary cul-
tured parietal cells, NKCC2 and H*-K*-ATPase were
colocalized in the parietal cells, but resided in the dif-
ferent vesicular pools under resting conditions. Upon
histamine stimulation, NKCC2 tended to translocate
to the cell membrane, suggesting that the translocation
of NKCC2 might be a mechanism involved in the
secretagogue-induced acid secretion.

Conclusion: Both NKCC1 and NKCC2 were
expressed in the mammalian gastric parietal cells.
NKCC2, but not NKCC1, was involved in the secreta-
gogue-induced acid secretion.
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A novel rat stomach model based on 3D shape context
method based strain analysis

D. LIAO', J. ZHAO" and H. GREGERSEN?

1 Aarhus University, Dept. of Mech-sense, Aalborg,
Denmark, and ?Aarhus University, Sino-Danish Cen-
tre for Education and Research, Denmark

Objective: The stomach has the ability to change its
geometry and volume during digestion of its contents.
Furthermore, the stomach shape depends on the pres-
sure from adjacent organs. Deformation analysis of the
entire organ is therefore important for accurate estima-
tion of the true deformation in this highly non-homo-
geneous, anisotropic organ. Aims of this study are to
describe distension-induced 3D gastric deformation by
combining a modified 3D non-rigid image registration
method (shape context method) and full-field strain
analysis method.
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Methods: The geometry of a normal rat stomach was
reconstructed from ultrasonic scanning slices obtained
at distension pressures from 0.05 to 0.8 kPa. The dis-
tension-induced 3D deformation throughout the gastric
model with reference to a no-load reference state was
computed on the basis of an improved 3D non-rigid
image registration method (shape context method) and
full-field strain analysis method.

Results: The registered surface showed good agree-
ment with the real deformed surface for all distension
states. However, the errors increased with the disten-
sion pressure due to increasing dissimilarity between
the deformed and the reference surface. The deforma-
tion distributions on the stomach surface were non-
uniform with the largest deformation in the non-glan-
dular part and the greater and lesser curvature when
the pressure was higher than 0.2 kPa (1.67 + 0.42 vs
0.89 = 0.43 for averaged strain in the non-glandular
part and the glandular part at the distension pressure
of 0.8 kPa, Fig. 1). The pressure-strain curves in the
non-glandular part located right to the curves in the
glandular part indicating the softer wall of the non-
glandular part.

Conclusion: The modelling method which is closely
allied with the non-rigid image registration and defor-
mation analysis provides a kinematically possible
deformation mode of the gastric wall. This method can
be potentially used for clinical data estimating the
kinematical properties of human visceral organs in
health and disease.
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The effect of administration of probiotic bacteria on
the composition of the mucosal gut microbiota in IBS
patients

J. SUNDIN, ]. R. BRUMMER, W. D. VOS,

S. FUENTES and I. RANGEL

Orebro University, KFC, School of Health and Medical
Sciences, Sweden

Objective: The gut microbiota is considered a key fac-
tor in the aetiology of the Irritable Bowel Syndrome
(IBS). An altered commensal microbiota most likely
affect the immune responses in the mucosa and the
barrier function of the gut. Recent reports indicate that
the use of probiotics may alleviate IBS symptoms.
Aim: To investigate the effect of administration of a
probiotic mix compared with placebo on the mucosal
gastrointestinal microbiota composition in IBS
patients.

Methods: In a parallel design 20 IBS patients received
a probiotic mix while 16 patients received a placebo.
The probiotic therapy consisted of daily administration

(dose per strain = 109 bacteria) of: Lactobacillus
rhamnosus GG®, Lactobacillus rhamnosus Lc705, Pro-
pionibacterium freudenreichii subs. shermanii JS and
Bifidobacterium animalis subs. lactis Bb-12®. Results
were also compared with healthy controls (n = 10). Sig-
moidal biopsies were obtained (without prior bowel
preparation) just before (visit 1) and after 4 months of
probiotic therapy (visit 2). The mucosal microbiota
was determined using the Human Intestinal Tract
Chip phylogenetic microarray, which enabled us to
analyse the profiles and semiquantitative compositions
of the different members of the microbiota. Principal
Component Analysis and Redundancy Analysis were
applied to analyse the microarray data.

Results: Clear differences were found in the gut mic-
robiota between IBS patients and controls (P = 0.002).
The composition of the microbiota in the group of IBS
patients differed in time. Between visit 1 and visit 2
there was a decrease in Bacteroidetes and members of
the Clostridium Cluster XIVa. An increase in members
of the phylum Proteobacteria was detected. Yet, these
variations were not correlated to the consumption of
the probiotic.

Conclusion: There were differences in the composi-
tion of the mucosal microbiota in IBS patients and
healthy individuals. Remarkable, the consumption of
the probiotic did not modify the composition of the
mucosal microbiota during the time of the study.
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In vitro and in vivo studies on the effects of oxytocin
in a rat model of functional dyspepsia

R. A. TRAVAGLI, T. BABIC, G. M. HOLMES and

K. N. BROWNING

Penn State University, Neural and Behavioral
Sciences, Hershey, PA, USA

Objective: The vagus nerve plays a significant role in
the stress-induced gastric dysmotility observed in func-
tional dyspepsia (FD). The hypothalamic hormone oxy-
tocin (OXY) is recognized as an antistress peptide;
activation of OXY pathways to the dorsal vagal com-
plex (DVC) or microinjections of OXY in the DVC
itself induce a vagally-dependent gastric relaxation.
The aims of the present study were to investigate the
In vitro and in vivo mechanisms of action of OXY in a
rodent FD model.

Methods: Ten-day old rat pups of either sex were ga-
vaged daily for 6 days with a solution of 0.1% iodoace-
tamide. Subsequently, either whole cell patch clamp
recordings were made subsequently from identified
gastric-projecting DMV neurons in thin brainstem
slices or gastric motility and tone were recorded in
responses to brainstem microinjections of OXY.
Results: In control rats, OXY had no effect on evoked
or miniature GABA currents in any of the neurons
tested unless the neurons were pretreated with the
stress hormone corticotrophin releasing factor (CRF).
Following CRF, OXY altered GABA synaptic transmis-
sion in the majority of neurons tested. Conversely, in
FD animals, OXY altered GABA neurotransmission in
the majority of DMV neurons tested, without the need
to for CRF pretreatment. In control rats, OXY microin-
jections induced a dose-dependent decrease in gastric
tone and motility via activation of the vagal inhibitory
NANC pathway and subsequent nitric oxide release.
Following FD, however, not only did rats become more
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sensitive to the gastroinhibitory effects of DMV micro-
injection of OXY, but the effects were not abolished by
the NOS inhibitor L-NAME, implying that the gastric
relaxation was likely to result from inactivation of
vagal cholinergic excitatory pathways.

Conclusion: These data show that in a rodent model
of FD (i) the gastroinhibitory response to brainstem
microinjection of OXY is altered and (ii) GABA neuro-
transmission is modulated by OXY. Indeed, our data
suggest that in FD, the OXY-induced gastroinhibition
results from engagement of different vagal neurocir-
cuits and neural pathways. Supported by: NIH
DK55330.
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A biomagnetic technique to evaluate the effects of par-
tial gastrectomy on gastric emptying and gastrointesti-
nal transit time in rats

M. AMERICO', M. F. F. CALABRESP?, J. F. MATOS?,
J. R. V. GRACA®, C. C. QUINI®, O. BAFFA® R. B.
OLIVEIRA® and |. R. A. MIRANDA?

"UFMT, ICBS, Barra do Gargas, Brazil, ‘UNESP, IBB,
Botucatu, Brazil, UFC, Sobral, Brazil, “USP, FFCLRP,
Ribeirdo Preto, Brazil, and *USP, FMRP, Ribeirdo
Preto, Brazil

Objective: The partial gastrectomy is a surgical proce-
dure that has been widely employed and seems to
cause changes in some gastrointestinal (GI) properties.
The aim of this study was to evaluate the influence of
partial gastrectomy in the gastrointestinal transit time
in rats employing the AC Biosusceptometry.

Methods: Six male Wistar rats were evaluated before
surgery, 1 week after surgery and 2 months later with
ingestion of a magnetic pellet. Each period consisted of
monitoring the magnetic intensity values on stomach
and cecum projections by an ACB sensor positioned on
abdominal surface. All signals were analyzed in Mat-
Lab® by visual inspection and the statistical moment
was calculated. The statistical moment was obtained
through the temporal average pondered by magnetic
intensity curves, normalized by area under curve.
Using this approach, it is appropriate to quantify the
following parameters: Mean Gastric Emptying Time
(MGET), Mean Cecum Arrival Time (MCAT) and
Mean Small Intestine Transit Time (MSITT). Statisti-
cal analysis was performed by Student’s t-test and a P
value of 0.05 was considered statistically significant.
Results: Values for MGET, MCAT and MSITT
obtained before, 1 week after and 2 months later the
surgery were: MGET, 168 + 20 min, 127 + 6 min

(P < 0.05 vs before) and 110 + 3 min (P < 0.05 vs
before); MCAT, 327 + 26 min (P < 0.05 vs before),

263 = 15 min (P < 0.05 vs before) and 221 + 8 min; and
MSITT, 159 + 15 min, 135 + 11 min and 110 + 8 min,
respectively.

Conclusion: Our data suggest that gastrointestinal
transit parameters were strongly influenced by partial
gastrectomy. The widespread use of partial gastrectomy
implies in a good understanding about their effects on
gastrointestinal motor parameters that only can be
reached by noninvasive and repeated measurements
provided by biomagnetic techniques. AC Biosuscep-
tometry was able to monitor with accuracy spatial and
temporal alterations provoked by this surgical proce-
dure.

© 2012 THE AUTHORS
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Long term kaolinite ingestion decreased gastric
emptying rate as a consequence of duodenal mucosa
remodeling

C.-H. MALBERT", S. GUERIN®, G. RANDUINEAU?
and F. ANGEL®

INRA, ADNC Unit, Dept. of Human Nutrition,
Saint-Gilles, France, °’INRA, ADNC Unit, Dept. of
Human Nutrition, Saint-Gilles, France, and °Institut
Huber Curien, IPHC-DEPE, Strasbourg, France

Objective: Conflicting results showed accelerated or
unchanged gastric emptying after long-term supple-
mentation of the diet with kaolinite, a clay used as a
protective compound for the injured gut. We aimed to
evaluate in conscious pigs, using scintigraphic imag-
ing, the consequences of 4 weeks ingestion of 5% kaol-
inite on gastric emptying of a semi-solid meal. Since
kaolinite ingestion could modify the absorption of
nutrients, hence modulating duodeno-gastric reflex, we
tested gastric emptying with and without duodenal
infusion of lipids.

Methods: Eight pigs were surgically fitted with a duo-
denal catheter under general anaesthesia. After 1 week
recovery, the animals were divided in two groups
depending of the diet: the first group received 5% kaoli-
nite whereas the second get an iso-caloric diet contain-
ing silicate microspheres used as an a-caloric control.
After 4 weeks, two scintigraphic sessions were achieved
1 week apart; one with and one without Intralipid infu-
sion (1 ml min-1 starting 15 min before the onset of the
meal and continued for 2 h) in the duodenum. Gastric
emptying was measured by automated analysis of scinti-
graphic images obtained every 2 min during 2 h post-
prandial. The test meal consisted in 500 ml porridge
labelled with 40 MBq 99 m-Tc-Colloid. At the end of
the experiment, the animals were euthanatized and the
small intestine collected for histological analysis.
Results: Gastric emptying of porridge in the absence
of intralipid was unchanged for the two groups (T1+2;
80 + 13.7 vs 77 + 10.3 min for kaolinite and micro-
spheres groups, P > 0.05). On the contrary, gastric emp-
tying differed between groups in the presence of
duodenal intralipid (T1/2; 514 + 86.8 vs 302 + 57.3 min
for kaolinite and microspheres groups, P < 0.01). The
reduced gastric emptying rate observed after kaolinite
ingestion was associated microscopically at the duode-
nal level only with significant decreases (P < 0.05) in
the number of goblet cells (0.03 = 0.002 vs

0.05 + 0.002 ym? for kaolinite and microspheres) and
crypts length (418 + 26.1 vs 594 = 43.9 um for kaolinite
and microspheres).

Conclusion: These results suggested that the duode-
nal structural changes induced by kaolinite resulted in
an increased intensity of the afferent limb of the duo-
deno-gastric reflex.
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Age-induced changes in gastric myoelectrical activity
and the effect of nicotine in ICR mice

H.-C. WANG', N. PERCIE DU SERT® and ]. RUDD'
!CUHK, School of Biomedical Sciences, Hong Kong,
Hong Kong SAR, China, and ®Division of Basic Medi-
cal Science, St. George’s, University of London, United
Kingdom

Objective: During aging, there is a reported loss of
neurons in the brain and enteric nervous system; a loss
of enteric neurons may impact on slow wave activity
and motility patterns. Electrogastrography (EGG) is nor-
mally used to record gastric myoelectrical activity
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(GMA) in humans. The aim of the study was to investi-
gate if there are age-related changes in the sensitivity of
the gastrointestinal tract to nicotine by recording GMA
in mice. It is hoped information from the studies would
provide a novel insights into GI motility dysfunction
during aging and its responsiveness to drug treatments.
Methods: Forty-one male ICR mice (3, 6, and

12 month old, 28-38 g) were anaesthetized and surgi-
cally implanted with telemetry devices (PhysioTel®
ETA-F20, Data Sciences International, U.S.A.) with
recording wires sutured into the serosal side of the
stomach. 7 days later, animals of each age group were
randomized to receive vehicle (saline 2 ml kg, i.p.) or
nicotine (3 mg kg, i.p.). Baseline GMA recordings
were obtained for 2 h before drug administration and
were continued for a further 6 h. Raw data (sampled at
1000 Hz) were processed using Spike2 (Cambridge
Electronic Design, U.K.) and analysed using repeated
measures 2-way ANOVA (factors: treatments and time
(average 10 min)) and Bonferroni post-tests.

Results: There were no age-related differences
between the 2 h baseline data of 3-, 6- and 12-month
old animals (Dominant frequency, DF: 7.1 = 0.8 cpm,
7.1 + 0.8 cpm, and 7.3 = 0.8 cpm, respectively; n = 16,
15, and 10, respectively; P > 0.05). Saline had no effect
on any of the parameters of the slow waves during the
experiment (P > 0.05). However, nicotine reduced the
DF gradually in the three age groups, producing signifi-
cant increases in the % power of the bradygastric range
(0 to DF-1.5 cpm). The effects of nicotine lasted for 2 h
before the DF shifted back to pre-nicotine levels. The
% power of normogastric (DF+2 cpm) and tachygastric
range (DF+2 to 15 cpm) was not affected by nicotine in
any age group (P > 0.05). The power in the bradygastric
range of 12 month old mouse was significantly higher
than that of the 3 month old mouse (P < 0.05); no
other statistically significant differences were noted.
Conclusion: Nicotine caused bradygastria in three age
groups, suggesting an action to predominantly release
inhibitory mediators to affect ICC. The inhibitory
action of nicotine appeared to increase in the older ani-
mals which may reveal age-related changes in the bal-
ance of inhibitory/facilitatory control of ICC.
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Identification of the major site of action for motilin-
induced contraction within the suncus stomach

S. AIZAWA, R. KOBAYASHI, M. NAGASAKA,

A. MONDAL, I. SAKATA and T. SAKAI

Saitama University, Japan

Objective: Motilin, a gastrointestinal hormone
released from the duodenum in the fasting state, stim-
ulates gastrointestinal motility. In an earlier study on
house musk shrews (Suncus murinus), a motilin-pro-
ducing small laboratory animal, we showed that moti-
lin significantly evoked stomach contraction in a dose-
dependent manner both in vivo and In vitro. For many
years, it has been suggested that a certain site in the
stomach is particularly responsive to motilin and that
motilin-induced gastric propagated contraction origi-
nates at this site. In this study, we hypothesized that
an area around the cardia is important for motilin-
induced gastric contraction; thus, we compared moti-
lin-induced contraction in each separated suncus stom-
ach parts by using an organ bath system.

Methods: Female suncus stomachs were isolated and
separated into three parts as shown in Fig. 1 and were
set in an organ bath system in the longitudinal axis.
To examine the effect of motilin, different concentra-
tions of motilin (1071°-107 mol L™!) were used in each
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separated stomach, and motilin-induced contractions
were measured.

Results: Motilin-induced contractions differed in dif-
ferent parts of the stomach. In the fundus (Fig. 1-1),
motilin evoked only slight gastric contractions,
whereas in the fundus with the upper corpus (Fig. 1-4),
motilin significantly induced gastric contractions even
at low concentrations (10 mol L™!). In contrast, gas-
tric contraction of the corpus (Fig. 1-2) was strongly
induced by low concentrations of motilin (10" mol
L"'); however, motilin-induced contractions decreased
in the middle to lower corpus (Fig. 1-5). In the antrum
(Fig. 1-3 and 1-6), although acetylcholine (10° mol
L") strongly induced gastric contractions, motilin only
slightly induced gastric contractions.

Conclusion: In this study, we showed that the sepa-
rated stomach parts retained the ability to react to mo-
tilin similar to that observed in the whole stomach In
vitro. We also found that motilin reactivity differed in
different parts of the stomach. These results suggest
that motilin reactivity is not consistent throughout
the stomach, and an area boundary between the fundus
and the corpus, including the cardia, is an important
site of motilin-induced contraction.

fundus

COMpus
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Up-regulated 81-adrenoceptor mediates the inhibition
of norepinephrine on the gastric contractility in 6-
OHDA rats

J. SONG!, L. ZHENG? and |]. ZHU!

1Capital Medical University, Dept. of Physiology,
School of Basic Medical Science, Beijing, China, and
2Capital Medical University, Dept. of Physiology,
Beijing, China

Objective: Gastroparesis is one of the non-motor syn-
dromes of Parkingson’s disease (PD). The mechanism(s)
responsible for this abnormality is not well understood.
It has been reported that PD patients often manifest
sympathetic nerve accentuation. An up-regulation of
p1,2,3-adrenoceptors (B-AR) and weakness of gastric
motility were observed in the rats with bilateral micro-
injection of 6-hydroxydopamine (6-OHDA) in the sub-
stantia nigra (6-OHDA rats). The present study aims to
investigate the role of f-ARs in the gastroparesis in the
6-OHDA rats.

Methods: The expressions of -adrenoceptors in the
stomach were evaluated by immunohistochemistry,
RT-PCR and Western blot. The contraction of gastric
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longitudinal muscle strips from control and 6-OHDA
rats was studied by organ bath In vitro.

Results: Three subtypes of f-AR, B1, 2 andf3 were
expressed in the gastric muscularis externa of rats.3
was much higher than the other two subtypes. IC50
(the half maximal inhibitory concentration) of NE was
1.5 x 107 mol L™} in 6-OHDA rats vs 3.4 x 10-7 mol/L
in control rats, reflecting an higher adrenergic reactiv-
ity in the 6-OHDA rats. Both 1 and 2 - AR antago-
nists, Atenolol (1.0 x 10° mol L™!) and ICI118551

(1.0 x 10® mol L), did not affect the inhibition of NE
on the strip contraction in normal rats, but f1- AR
blockade induced a right shift of the NE concentration-
response curve in 6-OHDA rats and normalized IC50
values was increased from 1.9 x 107 to 6.1 x 107 mol
L' (n =8, P <0.05), indicating 1-AR mediates the
inhibition of NE on the gastric contractility in 6-
OHDA rats. Furthermore, atenolol (20 ug kg™ relieved
the impaired gastric motility of 6-OHDA rats in vivo.
Although electivef3-AR antagonist, SR 59230A

(1.0 x 10®° mol L™Y), significantly blocked the inhibi-
tion of NE on both normal and 6-OHDA rats, no sig-
nificant difference was found between the two groups.
The mRNA and protein expression of f1- AR in gastric
muscularis externa was three and two times higher in
6-OHDA rats than control ones, respectively.
Conclusion: The present study suggested that adrener-
gic inhibition of gastric contractility is dependent on
p3-AR pathways in normal rats, whereas the up-regu-
lated f1- AR could be responsible for the enhanced NE
reactivity in 6-OHDA rats, which should be one of the
factors leading to the gastroparesis of 6-OHDA rats.
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The influence of monosodium glutamate on the stabil-
ity of gastric mucosa to the stress action in rats

T. FALALYEYEVA', I. SAVCHENKO? and

T. BEREGOVA?

1Kyiv, Ukraine, and °Taras Shevchenko National
University of Kyiv, Ukraine

Objective: Well known flavor enhancer — monoso-
dium glutamate (MG), E 621 is widely used in food
industries. However, its excessive consumption causes
of “/Chinese Restaurant Syndrome”. We chose doses 15
and 30 mg kg (correspond to 1 and 2 g for human)
because due to the literature 1 ¢ MG has no inauspi-
cious action on the human, but 3 g are hazardous to
health. Therefore, the aim of this work was to study
the effects of long-term consumption of MG on gastric
mucosa (GM) and the stability of GM to the stress
action in rats.

Methods: The study was carried out on 42 rats, which
were divided into four groups. To the rats of I group
during 30 days we injected 0.5 ml water per os. The
animals of II group in 30 days of water injection

(0.5 ml per os) were subjected to the water immersion
restraint stress (WRS). The rats of III and IV group dur-
ing 30 days received 15 and 30 mg kg! of MG, conse-
quently and after that they were subjected to the WRS.
In 30 days in rats of all groups we investigated the
state of GM.

Results: In GM of rats after 30 days injection of MG
(15 mg kg'!) ulcers and erosions were developed. The
area of ulcers was 4.0+0.22 mm? and the length of ero-
sions was 2.57+0.2 mm. Increase of dayly dose of MG
to 30 mg kg! enhanced the damages of GM. WRS in
rats of II group evoked the development of ulcers
(10.79+2.02 mm?) and erosions (3.7+0.8 mm). In rats
after 30 days of MG injection in dose 15 and 30 mg kg
! WRS evoked more profound destructive processes in
GM. So the area of ulcers and length of erosions in
GM of rats which received 15 mg kg'! MG were
increased respectively by 97% (P < 0.05) and by 168%
(P < 0.01) compared with a group of stress-control.
Double daily dose of MG showed much stronger effect
on GM in rats which were exposed to stress.
Conclusion: (1) Long-term consumption of MG leads
to ulceration and erosion in GM;

(2) MG decreases stability of GM to stress action.
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Transcranial direct current stimulation (TDCS) can
modulate esophageal motility in gastroesophageal
reflux disease (GERD) patients

S. VIGNERI, S. BONVENTRE, A. INVIATI, F. BRIGH-
INA, G. COSENTINO, G. GIGLIA, P. PALADINO
and B. FIERRO

Palermo, Italy

Objective: To evaluate the effects of transcranial
direct current stimulation (TDCS) on esophageal man-
ometric parameters in patients with GERD.

Methods: We studied 40 patients with clinical diagno-
sis of GERD (“Montreal definition”) who previously
underwent endoscopy to differentiate erosive reflux
disease (ERD) from non-erosive reflux disease (NERD).
An esophageal manometry was performed before and
during cortical stimulation with TDCS (1, 5 mA) on
the right esophageal motor area. Randomly twenty
patients were assigned to anodal stimulation, twenty
patients to sham stimulation. Distal waves amplitude
and number of pathological waves (distal amplitude
<30 mmHg or not propagated distal peristalsis) were
measured 3 cm over the lower esophageal sphincter
(LES) after swallowing a water bolus, for ten subse-
quent times. LES pressure was obtained as well. A 24-
hours pH-metry was further performed to rule out
functional heartburn. Mean waves amplitude, number
of pathological waves and mean basal LES pressure
were compared by paired-samples T-test before and
during TDCS in both groups of patients.

Results: Mean distal waves amplitude increased sig-
nificantly (P = 0.04) and the number of distal patholog-
ical waves decreased significantly (P = 0.01) during
anodal TDCS, while sham stimulation did not influ-
ence both parameters. LES mean pressure was not sig-
nificantly modified during anodal nor sham
stimulation in GERD patients. Comparison between
groups (NERD vs ERD) showed that significant
changes after TDCS occurred only in NERD subgroup.
Conclusion: Our data suggest that TDCS can influ-
ence cortical control of esophageal motility and
improve pathological motor pattern in NERD patients.
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Facilitation of cholinergic activity in human isolated
stomach by metoclopramide and by the selective
motilin receptor agonist GSK962040, but not by
domperidone

J. BROAD', A. GORALCZYK?, G. DUKES® and G.
SANGER?

!Queen Mary University, Dept. of Digestive Diseases,
School of Medicine & Dentistry, London, United King-
dom, ®Bariatric Surgury Dept., Homerton University
Hospital, London, United Kingdom, >Academic DPU,
GlaxoSmithKline, Durham, USA, and *Queen Mary
University, Digestive Diseases, School of Medicine &)
Dentistry, London, United Kingdom

Objective: Metoclopramide and domperidone are used
to increase gastric emptying in patients with gastropa-
resis and other disorders. Both antagonise at dopamine
D2 receptors, whilst metoclopramide also activates 5-
HT4 receptors. Our aims were to examine their abili-
ties to facilitate cholinergic activity in human isolated
stomach (representing the functions of the main
motor-neurotransmitter regulating gastric motility) and
compare their effects to the selective motilin receptor
agonist GSK962040, an alternative approach to stimu-
lating gastric motility.

Methods: Human gastric antrum was obtained at sur-
gery following informed consent. After removing the
mucosa, strips were cut parallel to the circular muscle
and suspended between ring electrodes in tissue baths
for isometric recording (Kreb’s; 5% CO, in Oy; 37°C;

1 g tension). Electrical field stimulation (EFS) was
applied at 5 Hz (0.5 ms pulse width, 50 V, 10 s) every
1 min, for sub-maximal responses.

Results: EFS-evoked contractions were predominantly
cholinergically-mediated, attenuated by simultaneous
nitrergic activation. They were prevented by 1 u mol
L™! tetrodotoxin (n = 3), inhibited by atropine 1 u mol
L' (n = 3) and facilitated by the nitric oxide synthase
inhibitor L-NAME 0.3 m mol L™" (by 57 + 18%

n = 15). Metoclopramide (1 n mol L™'-100 g mol L™;
n = 3 each concentration) increased the magnitude of
EFS-evoked contractions at or above 10 g mol L™
(Emax=131 + 36%; EC50 = 13 i mol L™!) with no
effect on baseline muscle tension (P = 0.23). Domperi-
done (1 n mol L™'-100 x mol L™!) at concentrations
which bind to D2 receptors (Kd 0.42 n mol L™; Se-
eman et al 2003, Synapse 49: 209-15) had no effects on
baseline muscle tension or on responses to EFS (n = 3
each concentration), except at 100 x mol L™} where
there was a tendency for both EFS-evoked contractions
and baseline muscle tension to increase. GSK962040
30 u mol L' (a maximally-effective concentration;
Broad et al 2012, Br ] Pharmacol in press), increased
EFS-evoked contractions by 703 + 264% (n = §;

P = 0.03) and tended to increase baseline muscle ten-
sion (by 171 = 119% EFS; n = 8; P = 0.20).

Conclusion: In human isolated stomach, gastric cho-
linergic activity was unaffected by dopamine D2
receptor antagonism. However, metoclopramide
increased cholinergic activity, possibly by acting at 5-
HT4 receptors, an activity likely to explain its gas-
tric prokinetic activity. Facilitation of cholinergic
activity was also achieved by GSK962040 but to a
much greater level, suggesting greater potential for
motilin receptor agonists to increase gastric motility.

© 2012 THE AUTHORS
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A probiotic treatment attenuates Hypothalamic-Pitui-
tary-Adrenal (HPA) axis response to chronic psycholog-
ical stress through improvement of cellular
proliferation and cl
brain

A. AIT-BELGNAOUI', A. COLON?, V. BRANISTE?,
L. RAMALHO?, C. CARTIER?, C. HARKAT®, E.
HOUDEAU?, T. TOMPKINS?, F. DURMONT? and V.
THEODOROU?

!TOXALIM-UMR 1331, INRA / INPT, Toulouse,
France, and °TOXALIM-UMR 1331, INRA/INPT,
Toulouse, France

of gene exp in the

Objective: In humans and rodents, a probiotic formu-
lation (L.helveticus R052 and B.longum R175, Pro-
bio’Stick®) displays anxiolytic-like activityl and
modulates apoptosis propensity in the lymbic and hip-
pocampic areas in post-myocardia infarction heart fail-
ure in rats, associated with depressive behaviour2.
Herein we aimed to evaluate the effect of this probiotic
formulation on HPA axis response to chronic psycho-
logical stress and neuronal plasticity in the brain.
Methods: Eight groups of 10 male 6-8-week-old
C57BL/6] mice received orally during 15 days either
saline or the probiotic formulation (109 CFU /mice/
day). Mice were submitted to a chronic stress (water
avoidance stress, WAS) 1 h day™ during four consecu-
tive days or sham-WAS. In the 1st series of experi-
ments, four groups of animals were used, and under
general anaesthesia blood was drawn from the abdomi-
nal aorta and corticosterone, noradrenaline and adrena-
line plasmatic levels were determinated using Elisa
kit. Transcriptional analyses of neuronal gene plastic-
ity were investigated on hypothalamus. In the 2nd ser-
ies of experiments, the brain of animals was removed
and free-floating sections were immunostained for Fos
(neuronal activity marker), doublecortin (DCX, neuro-
blast differentiation marker) and NeuN (mature neu-
rone marker) positive cells evaluation.

Results: Corticosterone, noradrenaline and adrenaline
plasmatic levels was dramatically increased (P < 0.05)
in mice after WAS. Compared to sham-WAS controls,
WAS increased (P < 0.05) Fos positive nuclei number
in the paraventricular nucleus (PVN) of the hypothala-
mus, the amygdaloid nucleus (AN) and CA-3 region of
hippocampus while in dentate gyrus (DG) of hippocam-
pus, the number of Fos positive nuclei was signifi-
cantly lower than in sham-WAS group. Further, the
number of DCX and NeuN positive cells was reduced
(P < 0.05) in comparison with sham-WAS group. A sig-
nificant impact of WAS was observed on hypothalamus
transcriptome involved in the neuronal plasticity. The
treatment by the probiotic formulation, decreased (i)
corticosterone, noradrenaline and adrenaline plasmatic
levels (ii) the number of Fos positive in the PVN, AN
and CA-3. In the DG the decrease of Fos positive
nuclei induced by the WAS was normalized by the pro-
biotic formulation treatment. Moreover, this probiotic
treatment prevents the WAS-induced reduction in the
number of DCX, NeuN expressing cells in the DG and
abnormal neuronal reorginization in the hypothala-
mus.

Conclusion: This study shows that a two week treat-
ment by the probiotic formulation Probio’Stick® atten-
uates HPA axis response to stress as reflected by the

NEUROGASTROENTEROLOGY & MOTILITY © 2012 BLACKWELL PUBLISHING LTD

R SESSIONS 59

decrease of neuroendocrine hormone and prevents the
stress-induced reduction of cell proliferation in the hip-
pocampus. We hypothetize that the probiotic promo-
tion of cell proliferation in the hippocampus restores
the HPA axis negative feedback.
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Effect of erythromycin and sumatriptan on meal
induced gastric accommodation and maximum nutri-
ent tolerance assessed by a novel nutrient drink test
E. ALTAN', S. VERSCHUEREN', A. ROTONDO", P.
JANSSEN? and |. TACK'

!KU Leuven, TARGID, Belgium, and ®Leuven, Belgium

Objective: Gastric relaxation in response to a meal,
ak.a. gastric accommodation (GA) is an important
physiological mechanism modulating gastric pressure
during food intake. GA can be assessed by a nutrient
challenge test utilizing high resolution manometry
(HRM) (Janssen et al., NMO 2011). This novel
approach provides us with an accurate and easy way to
study GA. Previously it was shown with barostat stud-
ies that administration of erythromycin, a motilin
receptor agonist, contracts the stomach and reduces
GA. Conversely, administration of sumatriptan, a 5-
HT1B/1D agonist, relaxes the proximal stomach and
normalizes GA in functional dyspepsia. We aimed to
further evaluate intragastric pressure (IGP) as a deter-
minant of meal intake by evaluating the effect of
erythromycin and sumatriptan on IGP and meal-
induced satiation.

Methods: In fasted healthy volunteers (n = 11) a HRM
probe and an infusion catheter was positioned in the
proximal stomach. After a stabilization period a nutri-
ent drink (Nutridrink, 1.5 kcal m1) was intragastrically
infused at 60 ml min''. At the same time, erythromycin
200 mg (IV) or placebo was administered. The volun-
teers scored satiation until the level of discomfort at
which point the experiment was stopped. After a

1 week washout period the experiment was repeated in
a cross-over design. A second set of experiments, again
on healthy volunteers (n = 12), were performed in the
exact same setting with sumatriptan 6 mg (SC). The
IGP was presented as a change from baseline (mean +
SEM) and compared with a paired t-test.

Results: Volunteers scored maximum satiation at
1096 + 121 vs 790 + 72 ml after placebo and erythromy-
cin respectively (P = 0.003). Similarly, nadir pressure
values were significantly higher after erythromycin (-
3.52 = 0.48 mmHg vs -2.32 = 0.47 mmHg; P = 0.002).
The area under the curve for pressure over time graphs
was significantly lower with erythromycin

(2.12 = 0.35 mmHg*sec vs 1.46 + 0.32 mmHg*sec;

P = 0.004). In contrast, sumatriptan had no significant
effect on MTV, IGP and AUC values.

Conclusion: We further confirmed that IGP is an
important determinant of satiety which can be
assessed by HRM during a nutrient challenge. While
sumatriptan had no significant impact, erythromycin
decreases GA and this is associated with decreased
nutrient tolerance.
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Serotonin t fl

porter gene i e on effectiveness
of cognitive behavioral therapy for patients with Irrita-
ble Bowel Syndrome (IBS)

M. JARRETT, K. CAIN? R. KOHEN?, S.-E. JUN?, K.
READING? and M. HEITKEMPER?

!University of Washington, BNHS, Seattle, USA, and

2University of Washington, Seattle, USA

Objective: Other researchers have shown that the
effectiveness of antidepressant and CBT therapy differs
according to erotonin transporter (SERT) gene polymor-
phism (SHTTLPR). This study examined whether this
is also true of a Comprehensive Symptom Manage-
ment (CSM) therapy for IBS.

Methods: Data are from a previously published study
which showed the effectiveness of CSM in reducing
IBS symptoms and negative thoughts about IBS and in
improving IBS-related quality of life. Mixed model
analysis of covariance was used to analyze psychologi-
cal distress at the three follow-up times while control-
ling for baseline psychological distress, gender, and
race as covariates. The term for interaction between
treatment CSM versus Usual care (UC) and SERT
(SLC6A4) genotype tested whether the effectiveness of
CSM differed by genotype. The primary outcome vari-
ables were psychological distress as measured by com-
bining seven symptoms from a daily 4-week diary and
by the Brief Symptom Index retrospective question-
naire. Secondary outcomes were a composite GI symp-
tom severity score from 4-week diary and the cognitive
symptoms for CSFBD which measures negative cogni-
tions about IBS symptoms.

Results: Follow-up data and genotype were available
for 132 subjects, with genotype breakdown 46 1/1, 60 s/
1, and 26 s/s. The interaction between treatment group
and genotype was significant for psychological distress
as measured by diary (P = .005) and CSFBD (P = .019),
with CSM showing a benefit relative to UC in the 1/1
and s/l genotypes, but not s/s. The interaction term
was not significant for psychological distress by the
Brief Symptom Index (P = .652) nor GI symptom sever-
ity (P = .210).

Conclusion: Our finding that the s/s genotype is asso-
ciated with poorer response to CSM is similar to
results from studies of major depression showing the s
allele to be associated with poorer response to SSRI
antidepressants. If these results can be replicated, it
would have implications for tailored care.
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Local transdermal delivery of phenylephrine using hol-
low microneedles as a treatment of fecal incontinence
J.-H. PARK’, H. JEON?, C. SOHN" and J. H. KIM®
'Kangbuk Samsung Hospital, Dept. of Medicine,
Seoul, Republic of Korea, °’Gachon University, Dept.
of Bionano Technology, GyeongGi-Do, Republic of
Korea, and *Dongkuk University, Dept. of Medicine,
Gyeong Gi-Do, Republic of Korea

Objective: Our previous study presented that locally
targeted delivery of phenylephrine (PE) to perianal
muscles using solid microneedles could increase rest-
ing anal sphincter pressure (] Control Release 2011;
154(2): 138-147) However, topical application of PE on
the skin pretreated by solid microneedle array have
some limitations. To overcome limitations for clinical
application, hollow microneedle system was utilized
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to deliver predetermined dose of PE through perianal
skin (Fig. 1). The objective of this study was to
demonstrate that local PE delivery by few administra-
tions around anus using hollow microneedle system
can induce elevation of anal sphincter tone with
biological safety.

Methods: After administering PE using a hollow mi-
croneedle into skin, drug distribution around anus
was investigated using fluorescent dye (Rhodamine B)
and IVIS (in vivo imaging system). The increase in rat
anal pressure by administration of PE using hollow
microneedles was investigated in terms of concentra-
tion of PE and administration methods IV, SC and
IM. Anal pressure of sober rats was monitored after
administration of drug as function of time using Sol-
enette Urodynamic. To study side effects of locally
delivered PE using hollow microneedles, Non-Invasive
Blood Pressure system was used to measure the blood
pressure of rats regarding dose of PE and administra-
tion methods.

Results: After Rhodamine B was injected using hol-
low microneedle into peri-anal skin area, relatively
strong signal lasted for over 6 h and weak signal could
be seen until 12 h after injection (Fig. 2). Topical
administration of PE using hollow microneedles
increased the mean resting anal pressure significantly
compared with negative control in a concentration
dependent manner (P < 0.05, n = 5 respectively). In the
comparison of efficacy among treatment methods, IV,
SC, IM and hollow microneedle injection of PE with
same dose of 50 pug, hollow microneedle system
enhanced the mean resting anal pressure significantly
(P > 0.05, n = 5 respectively|(Fig. 3).

Conclusion: Hollow microneedle-PE system induced
significant contraction of internal anal sphincter at
least 6 h after injection. This new administration
system could provide potential treatment of fecal
incontinence by painless microneedle injection of PE
into perianal skin topically. (Experiments of side
effects are still under way).

Figure 1 Image of holow mecroneedie for lecal incarinence (ength
< 1mm, outer diameter. 3501m, inner diameter, 200 pm)

Figure 2. In vwa imaging of Rhodamin B after application using
haoligw micronesd e

Redatively stable signal lasted for 6 hours and weak signal could
b seen until 12 hours after injection
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Granisetron prevents alterations of gastrointestinal
motility in rats repeatedly treated with cisplatin:
Radiographic study

G. VERA PASAMONTES", P. A. CABEZOS", A. E. LO-
PEZ?, M. I. MARTIN FONTELLES' and R. ABALO!
!Rey Juan Carlos University, Pharmacology and Nutri-
tion, Alcorcon, Spain, and ZGregou'o Maranon Hospi-
tal, Unidad del dolor, Servicio de anestesia, Madrid,
Spain

Objective: To study, using radiographic methods, the
effect of the 5-HT3 antagonist granisetron on gastroin-
testinal dysmotility induced in the rat by repeated cis-
platin administration.

Methods: Wistar rats received an intraperitoneal (ip)
administration of saline or cisplatin (2 mg kg') once a
week for 5 weeks. Granisetron (1 mg kg, ip.) or vehi-
cle (saline, 1 ml kg!) was administered 20 min before
saline or cisplatin each week. Body weight gain was
measured throughout treatment. Radiological tech-
niques were used to determine the acute (after first
dose), chronic (after last dose) and residual (one week
after treatment finalization) effects of cisplatin and/or
granisetron on gastrointestinal motility. The size of
the stomach was also measured.

Results: Repeated cisplatin induced weight loss which
granisetron did not prevent. Gastric emptying was
dose-dependently delayed after the first cisplatin
administration. Granisetron completely prevented this
effect. After weekly administration, cisplatin-induced
gastric dysmotility was enhanced and granisetron was
not capable of totally preventing this effect. No signifi-
cant effect was detected 1 week after cisplatin. How-
ever, at this time point, when both drugs were given
together significant modifications in gastrointestinal
motor function were apparent.

Conclusion: Granisetron prevents gastric emptying
alterations, but its efficacy is decreased throughout
antineoplastic treatment. This might be due to the

|

[y,

Figure 3. Meazurement of resting anal pressure according to
different concentrations of phenylephring(PE) and delivery methods
{&) Topical administration of PE using hollow microneedles increasec
the mean resting anal pressure significantly compared with negative
control in a concentration dependent manner (P « 005, n=5
respactiolyl. (8] In the comparison of efficacy among treatment
methods, IV, 5C, IM and hollow micronsedle injection of PE with
same dote of 50 159, P micronbedie Tystem snhanced the mear
resting anal pressure sigrificantly (P » 005, n=5 respectively)
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enhanced effect of cisplatin. X-rays are valuable tools
to analyse chronic effects of chemotherapy and proki-
netic drugs.
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Novel anti-inflammatory functions for the herbal drug
STW 5: A link between cytokine regulation and gastro-
intestinal inflammation

K. NIEBER', S. MICHAEL?, U. VO, S. HOSER?®,

H. ABDEL-AZIZ?, D. WEISER® and O. KELBER*
"Universitiit Leipzig, Institut fiir Pharmazie, Germany,
2Lswen-Apotheke Waldheim, Germany, *University of
Leipzig, Institute of Pharmacy, Germany, and *Steiger-
wald Arzneimittelwerk G, Scientific Dept., Darmstadt,
Germany

Objective: Epidemiological studies show that, in
~25% of patients with irritable bowel syndrome (IBS),
bacterial gastroenteritis precedes the onset of the disor-
der. Subtle inflammation or immune activation has
been reported in the results of biopsies and altered
peripheral cytokine profile has been shown in a subset
of IBS patients. The multi-herbal drug STW 5 (Ibero-
gast®) was effective for treatment of symptoms in
patients with functional dyspepsia or IBS. Its mode of
action is still not fully elucidated. Modulation of gas-
tric motility and an anti-inflammatory action were
hypothesized. These findings provide the basis for
investigating STW 5 and its components in inflamed
small and large intestinal preparations to identify novel
anti-inflammatory pathways.

Methods: The inflammation was induced by intralu-
minal instillation of 2, 4, 6-trinitrobenzene sulfonic
acid (TNBS, 0.01 mol L™!). Contractions were mea-
sured isometrically. Gene expression was determined
using qRT-PCR.

Results: Preincubation of STW 5 (64-512 ug ml™) or
its components in equivalent concentrations together
with TNBS prevented the inflammation-induced dis-
turbances in the muscle wall and hence the depression
of acetylcholine (ACh)-induced contractions. In accor-
dance to these findings cytotoxicity testing revealed a
cell protective effect of STW 5. The TNBS-induced
inflammation in ileum and colon preparations was
accompanied by increased TNF-alpha gene expression
and without effect on the gene expression of the anti-
inflammatory cytokine IL-10. STW 5 inhibited the
increased gene expression in ileum but not in colon
preparations whereas the gene expression of IL-10 was
increased in both preparations by STW 6 (Iberis amara),
a component of STW 5. Further experiments indicated
that activation of adenosine A2A receptors is involved
in the regulation of TNF-alpha gene expression by
STW 5, whereas the cucurbitacins E and I in STW 6
could be responsible for activation of the IL-10
pathway.

Conclusion: STW 5 reveals significant anti-inflam-
matory properties which contribute to the reduction
of morphological and contractile disturbances. Its
mode of action seems to be twofold, inhibition of
the TNF-alpha and activation of the IL-10 pathway.
Anti-inflammatory mechanisms and cell protective
actions of STW 5 give a clear-cut correlation with
symptom improvements in clinical trials and high-
light the relevance of STW 5 as a therapeutic
approach in IBS.

© 2012 THE AUTHORS
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Effect of DA-9701, a novel prokinetic agent, on delayed
gastric emptying induced by stress in rats

K.-J. LEE', H. S. LEE? and Y.-S. JUNG®

!Ajou University Hospital, Dept. of Gastroenterology,
Suwon, Republic of Korea, ?Ajou University Hospital,
Gastroenterology, Suwon, Republic of Korea, and
3Ajou University, College of Pharmacy, Suwon,
Republic of Korea

Objective: Acute stress is known to alter gastric
motility. We aimed to investigate the effects of acute
stress on gastric emptying and the possibility of
whether DA-9701, a novel prokinetic agent formulated
with Pharbitis Semen and Corydalis Tuber, improves
gastric emptying altered by stress in rats.

Methods: Animals were fasted for 24 h before experi-
ments. Rats were immobilized in a restrainer and sub-
sequently immersed in water up to xiphoid in a water
bath maintained at 18 = 1°C. Rats of the control group
were placed in their home cages without exposure to
any stress. DA-9701 (3 mg kg'!) or mosapride, a 5-HT4
agonist, (3 mg kg!) was orally administered after 2 h
exposure to stress. After 45 min, gastric emptying,
plasma ACTH and ghrelin levels were measured. Gas-
tric emptying was determined by the phenol red
method.

Results: Gastric emptying (64.9 = 6%) was delayed by
2 h of stress (23.4 + 4.8%). Delayed gastric emptying
induced by 2 h of stress (22.4 + 4.2%) was significantly
restored by DA-9701 (69.8 = 8.6%). Mosapride also
improved the stress-induced delay in gastric emptying
up to 64.2 + 2.1%. In the control group, gastric empty-
ing (64.0 + 3.8%) was not changed by DA-9701

(66.5 = 3.4%), but accelerated by mosapride

(86.3 + 5.8%). The level of plasma ACTH in the stress
group was significantly higher than that in control
group. The level of plasma ghrelin in the stress group
was significantly higher than that in control group.
Conclusion: DA-9701 improves delayed gastric emp-
tying induced by stress in rats, suggesting that it may
be useful in the treatment of functional dyspepsia asso-
ciated with delayed gastric emptying.
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Effect of hyoscine butylbromide (Buscopan®) on cho-
linergic pathways in the human intestine

D. KRUGER', K. MICHEL?, S. ALLAM?, F. ZELLER®,
I E. DEMIR?, G. O. CEYHAN®, T. WEISER® and

M. SCHEMANN?

!Technische Universitit Miinchen, Inst. fiir Humanbi-
ologie, Freising, Germany, 2Technische Universitiit
Miinchen, Human Biology, Freising, Germany, >Clinic
Freising, Surgery, Germany, *Technische Universitit
Miinchen, Surgery, Munich, Germany, and 5Boehrin-
ger-Ingelheim Pharma, Germany

Objective: Hyoscine butylbromide (HBB, Buscopan®) is
an antispasmodic drug which is used to treat abdominal
pain. While animal studies revealed anti-muscarinic
actions of HBB, recent data from cell lines suggest that
HBB may also interact with human nicotinic receptors.
The aim of this study was to investigate the so far
unknown functional consequences of the anti-choliner-
gic action of HBB in human large intestine.

Methods: For our study we used mucosa/submucosa
and muscle preparations from normal tissues derived
from 72 patients undergoing abdominal surgery. The
secretory activity was measured with the Ussing
chamber voltage clamp method, motility was recorded
using force transducer. Activation of muscle cells was
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recorded with the Ca-imaging technique and neuronal
effects were assessed by voltage sensitive dye imaging.
Results: We could demonstrate with various
approaches the functional relevance of the anti-musca-
rinic actions of HBB in the human intestine. Firstly,
the pro-secretory and prokinetic effects of the musca-
rinic agonist bethanechol were abolished by HBB (1-
10 x mol L™}). Secondly, HBB dose dependently
reduced nerve mediated contractions evoked by electri-
cal field stimulation (EFS) as well as EFS induced
mucosal secretion. Thirdly, bethanechol evoked Ca**
transients in human colonic smooth muscle cells were
inhibited or blocked by 1 g mol L™ or 10 g mol L™*
HBB, respectively. Fourthly, bethanechol induced spike
discharge in enteric neurons was reduced by HBB. In
further experiments we found that HBB also modulated
nicotinic receptor mediated functions, but only at the
highest concentration of 10 x mol L', In the presence
of the muscarinic antagonist atropine, HBB reduced
EFS induced secretory responses. Nicotine (10 p mol
L7!) induced relaxation in human muscle strips was
attenuated by HBB. In addition, HBB reduced nicotine
evoked spike discharge.

Conclusion: Our functional In vitro experiments dem-
onstrated for the first time the anti-cholinergic actions
of HBB in the human intestine. HBB inhibits muscle
contractions, epithelial secretion and nerve activity
through its antagonistic action on muscarinic receptors.
Inhibition of nicotinic responses occurred only at high
concentrations. The clinical benefit of HBB as an anti-
spasmodic may be best explained by its anti-muscarinic
actions. The contribution of the anti-secretory effect for
the spasmolytic efficiency remains to be clarified.
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Long-term effects of otilonium bromide on tachykinin
receptors, substance P and NOS expression in the rat
colon muscle coat

M.-S. FAUSSONE-PELLEGRINI, C. TRAINI,

G. CIPRIANI, S. EVANGELISTA, P. SANTICIOLI and
M. G. VANNUCCHI

University of Florence, Dept. of Anatomy, Histology
and Forensic Medicine, Firenze, Italy

Objective: Otilonium bromide (OB), a quaternary
ammonium derivative, orally administered causes a
dose-dependent increase of gut transit time and elimi-
nates the exaggerated colonic motor responses in
patients affected by irritable bowel syndrome (IBS). OB
has a composite mechanism of action, is able to bind
to the neurokin-2 receptor (NK2r) and to inhibit NK2r-
mediated contraction and NK2r-internalization in the
smooth muscle cells (SMC). The excitatory neuro-
transmitter Substance P (SP), interacting mainly with
the neurokinin-1 receptor (NK1r), can both stimulate
and inhibit bowel motility by SMC direct activation
or by an indirect action through enteric neural cir-
cuits. In an IBS rat model, the increased NKI1r-medi-
ated colonic motor response is due to decreased
nitrergic inhibitory pathways. Recently, a clinical trial
showed a long-lasting OB beneficial effect after its dis-
continuity. Our objective was to test whether repeated
OB administration modifies NK1r, NK2r, SP and
nNOS expression.

Methods: Male Wistar rats untreated and treated with
OB 2 or 20 mg Kg'! day! for 10 or 30 days were used.
OB was dissolved in the tap water. At the end of the
treatments, specimens of proximal colon were collected
and the expression of NK1r, NK2r, SP and neural and
myogenic nNOS were evaluated by immunohistochem-
istry and Western blot. Results were quantified.
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Results: SP expression in myenteric ganglia was found
significantly decreased in 10 and 30 days treated rats,
and, at 30 days, also in intramuscular nerve fibres. At
both time points none of the two NKr showed quanti-
tative changes, while after 30 days the NK1r was con-
centrated in the SMC cytoplasm. In parallel to SP
decrease, the neural nNOS expression increased in all
nerve structures and reached the significance after

30 days of treatment. The myogenic nNOS expression
was significantly increased at 10 days.

Conclusion: Our findings suggest that the main target
of the OB chronically administered is the NO-medi-
ated system, earlier stimulated at the muscular level
and later at the neuronal level. We interpret the sys-
temic decrease in the SP expression as consequence of
the potentiated NO availability in the ganglia and
muscle coat. If true, the late concentration of NK1r in
the SMC cytoplasm could represent an attempt to
overcome the deficit of SP, the main ligand of NKl1r.
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Effects of Butylscopolamine Bromide on nicotinic
acetylcholine receptors in cultured Guinea pig enteric
neurons

T. WEISER', N. WRONNA? and U. KRAUSHAAR®
!Boehringer Ingelheim, Medical Affairs, Germany, and
2Naturwissenschaftliches und Medizinisches Institut
an der Universitit Tiibingen (NMI), Reutlingen, Ger-
many

Objective: Butylscopolamine bromide (HBB; trade-
name Buscopan®/Buscapina®) is used since decades to
treat painful gastrointestinal spasms. Effects on musca-
rinic, as well as no nicotinic acetylcholine receptors
have been described. This study investigated the
effects of HBB on nicotinic receptors in adult guinea
pig enteric neurons.

Methods: Primary cultures from the enteric nervous
system of adult guinea pigs were used. The cultures
were kept for several weeks. Cells were investigated in
the whole-cell voltage-clamp configuration of the
patch-clamp technique and drugs were applied using a
semifast application system.

Results: Nicotine induced inward membrane currents
at a holding potential of -70 mV with an EC50 value of
64 + 4 y mol L™}, which were inhibited by the well
described ganglionic blocker hexamethonium. HBB
blocked these currents concentration-dependently and
reversibly with IC50 values of 4.1 = 1, 16.8 + 8, and
5.9 + 3 umol L', respectively, at nicotine concentra-
tions of 20 u mol L™}, 65 gy mol L™}, and 3 m mol L™},
respectively. Thus, inhibition was not reduced by a
high agonist concentration, which suggest non-compet-
itive blockade of the receptor. Currents induced by the
application of 100 x mol L™" acetylcholine were com-
parably reduced by HBB. Block of nicotine responses
had fast onset and offset time constants (in the range
from 20 to 50 ms).

Conclusion: The inhibitory effect of HBB on musca-
rinic receptors as well as on nicotinic receptors has
already been published (Tytgat (2007)Drugs 67: 1343—
1357; Weiser and Just (2009) Neurosci Lett 450: 258—
261). In a neuroblastoma cell line, nicotinic responses
were inhibited with an IC50 value of 190 n mol L™".
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This study, performed in a more physiological model
using enteric neuronal cultures of adult guinea pigs,
could show that HBB also inhibits nicotinic receptors
in native neurons, but interestingly to a weaker extend
(approx. 20x less effective compared to the neuroblas-
toma cell model). Further investigations will be
required to clarify the role of nicotinic receptor block-
ade by HBB for explaining the clinically proven effec-
tivity for treating abdominal cramping and pain.
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Analysis of fecal microbiota and effectiveness of a pro-
biotic, VSL#3 in patients with functional constipation:
A Korean multicenter study

S.-E. KIM?, S.-C. CHOP, K.-S. PARK®, M.-I. PARK?, .-
E. SHIN®, T.-H. LEE®, K.-W. JUNG’, H.-S. KOO® and
S.-J. MYUNG’®
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Ins, Internal Medicine, Iksan, Republic of Korea, °Ke-
imyung University School of Internal medicine, Dae-
gu, Republic of Korea, *Kosin University College of
Me, Internal Medicine, Pusan, Republic of Korea,
>Dankook University, College of Cheonan, Republic
of Korea, °Soonchunhyang University Colle, Internal
Medicine, Seoul, Republic of Korea, "Dept. of Gastro-
enterology, Internal Medicine, Seoul, Republic of
Korea, ®Dept. of Internal Medicine, Internal Medicine,
Daejon, Republic of Korea, and °Dept. of Gastroenter-
ology, Internal Medicine, Seoul, Republic of Korea

Objective: This study is to investigate the characteris-
tics of gut microbiome in patients with functional con-
stipation and the influences of a short-term treatment
with probiotic, VSL#3 on the microflora, as well as the
degree of improvement of symptom profiles.

Methods: Twenty patients fulfilling Rome III criteria
for functional constipation and 20 controls were
enrolled. Fecal samples were obtained before and after
taking VSL#3 powder (450 billion lyophilizedbacteria/
sachet twice a day) for 2 weeks. The changes of stool
consistency and spontaneous bowel movement fre-
quency per week(SBMF) of patients were investigated
using the Bristol stool form chart. Fecal microbiologi-
cal analyses for five species (Lactobacillus, Bifidobacte-
rium, Escherichia, Bacteroides and Clostridium spp.)
were performed using quantitative real-time PCR.
Results: The means of Bristol chart scores and
SBMF(self bowel movement frequency) in constipated
patients increased significantly after VSL#3 ingestion,
compared with the scores before taking (2.5 = 1.0 vs
42 +1.1,P =003, 25+ 1.4vs 7.1 + 3.2, P = 0.001).
Relief of subjective symptoms of stool consistency,
SBMF, and abdominal bloating was reported in 79%,
58%, and 53% of the patients. Fecal qPCR analyses
demonstrated a significant decrease in fold changes of
Bifidobacterium species in fecal specimens from con-
stipated patients when compared to healthy con-
trols(P = 0.03). After taking VSL#3, the fold changes of
Lactobacillus, Bifidobacterium and Bacteroides species
increased in controls (P = 0.01, P = 0.07, and P = 0.08,
respectively), but not significantly in constipated
patients.

Conclusion: Quantitative alteration in GI microbiota
of functional constipation were found. VSL#3 could be
effective on improving clinical symptoms in consti-
pated patients. However, it was unclear in this study
that VSL#3 influence an alteration in gut microbiota of
constipated patients. More extensive studies are
needed to understand how a short-term treatment with
VSL#3 can improve constipation without significantly
affecting the gut microflora.
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Effects of TAK-480, a novel tachykinin NK2 receptor
antagonist, on visceral hypersensitivity in rabbits and
ricinoleic acid-induced defecation in guinea-pigs

T. TANAKA', A. TANAKA®?, A. NAKAMURA?, K.
MATSUSHITA?, A. IMANISHP?, S. MATSUMOTO-
OKANO?, N. INATOMP, K. MIURA?, M. TOYODA?,
G. MIZOJIRI® and Y. TSUKIMI?

"Takeda Pharmaceutical Company, Fujisawa, Japan,
2Takeda Pharmaceutical Company, Fujisawa, Japan,
and ®Osaka, Japan

Objective: TAK-480 4-(Difluoromethoxy)-N-((1R,2S)-2-
(((3aR,4R,9bR)-4-(methoxymethyl)-2,3,3a,4,5,9b-hexahy-
dro-1H-pyrrolo[3,2-c|quinolin-1-yl)carbonyl)cyclo-
hexyl)benzamide, is a novel tachykinin NK2 receptor
antagonist. In this study, we evaluated In vitro and in
vivo NK2 receptor antagonistic activities of TAK-480
in isolated colon and anesthetized animals, respec-
tively. Further, we investigated its efficacy in animal
models of visceral hypersensitivity and stimulated
bowel function which were implicated to underlie the
symptoms in irritable bowel syndrome (IBS).

Results: TAK-480 showed nanomolar binding affinity
for cloned human NK2 receptors (IC50 value: 0.95 n
mol L7'), and a 10 000-fold selectivity for NK2 receptor
versus NK1 and NK3 receptors. Meanwhile, marked
species-difference in binding affinity for NK2 receptors
was revealed (higher affinity for human, rabbit and gui-
nea pig, lower for rodents). TAK-480 dose-dependently
antagonized colonic contractions induced by the
administration of NK2 receptor selective agonist beta-
Ala8-NKA(4-10) in anesthetized rabbits. In a rabbit
model of intracolonic zymosan-induced visceral hyper-
sensitivity, TAK-480 showed significant dose-depen-
dent inhibition of visceromotor response to colorectal
distension, in contrast to moderate inhibition by sero-
tonin 5-HT3 receptor antagonist alosetron. In addition,
TAK-480 suppressed ricinoleic acid-induced defecation
without affecting spontaneous defecation in guinea
pigs, whereas alosetron suppressed both at the same
dose. Furthermore, TAK-480 inhibited smooth muscle
contractions produced by endogenous tachykinins (sub-
stance P, neurokinin A, and neurokinin B) as well as a
selective NK2 receptor agonist in an isolated human
colon preparation.

Conclusion: In conclusion, a novel NK2 receptor
antagonist TAK-480 improved visceral hypersensitivity
and accelerated-defecation without causing severe con-
stipation in experimental animals. Further, the potent
functional blockade of NK2 receptor in human colon
might suggest the potential effectiveness of TAK-480
in IBS patients.
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Role of 5-HT7 in intestinal muscle function and host
defense in an enteric parasitic infection

J. KIM', H. WANG?, T. ZAMAN?, P. B. HEDLUND?,
J.-E. GHIA? and W. I. KHAN?

!McMaster University, Dept. of Pathology and Molecu-
lar Medicine, Richmond Hill, Canada, °McMaster
University, Hamilton, Canada, 3The Scripps Research
Institute, La Jolla, USA, and *University of Manitoba,
Winnipeg, Canada

Objective: Alterations in gut motility occurs in a
wide range of conditions including infective acute
enteritis, inflammatory bowel disease, and functional
disorders such as irritable bowel syndrome. Entero-
chromaffin (EC) cells are dispersed through the gut
mucosa and are the main source of serotonin (5-
hydroxytryptamine; 5-HT) in the gut. Previous studies
have demonstrated an increase in intestinal muscle
contractility in murine models of enteric parasite
infections. Recently, we have shown an important role
for CD4" T helper 2 cells in up-regulation of colonic 5-
HT-expressing EC cells and 5-HT content in an enteric
parasitic infection. The 5-HT7 receptor is one of the
most recently identified members of the family of 5-
HT receptors and is expressed in colon smooth muscle.
Here, we examined the effect of the 5-HT7 receptor in
the development of intestinal muscle contractility and
host defense by using 5-HT7 receptor deficient mice in
a model of enteric parasite infection.

Methods: 5-HT7-deficient (5-HT7-/-) and wild-type
(5-HT7+/+) mice were infected with Trichuris muris
orally and sacrificed on various days post-infection to
examine carbachol-induced colonic muscle contractil-
ity, worm expulsion, and changes in inflammatory and
immune responses.

Results: Expulsion of worms was significantly delayed
in 5-HT7-/- mice after T. muris infection and this was
accompanied by an attenuation of infection induced
colonic muscle contractility. There was reduction in
IL-9 levels and an up-regulation of IL-18 production in
5-HT7-/- mice as compared to 5-HT7+/+ mice after
infection. There was no significant difference in colo-
nic IL-4 and IL-13 levels between 5-HT7-/- and 5-
HT7+/+ mice after infection.

Conclusion: These findings suggest that the 5-HT7
receptor plays an important role in generation of infec-
tion-induced intestinal muscle contractility and in
worm expulsion in T. muris infection. 5-HT7 mediated
signaling seems to play a critical role in alteration of
muscle function and modulation of immune responses
in the context of host defense in enteric infection.
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An investigation of the therapeutic potential of chym-
ase-containing mast cells in a preclinical model of irri-
table bowel syndrome and their translational relevance
N. HYLAND', S. CARROLL?, S. HEUSTON?, E.
QUIGLEY® and . CRYAN"

"University College Cork, Pharmacology & Therapeu-
tics, Ireland, ?University College Cork, Pharmacology
& Therapeutics, Ireland, *University College Cork,
Medicine, Clinical Sciences Bldg., Ireland, and *Univer-
sity College Cork, Anatomy e’ Neuroscience, Ireland

Objective: Mast cell chymase has been extensively
studied with respect to its role in the pathophysiology
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of cardiovascular disease. However, an association
between chymase and several inflammatory diseases,
including gastrointestinal disorders such as inflamma-
tory bowel diseases (IBD) have been described, though
little is known about its role in irritable bowel syn-
drome (IBS).

Methods: Our aim was to investigate the role of rat
chymase-containing connective tissue mast cells
(CTMC) on visceral hypersensitivity and epithelial per-
meability in an anxiety-prone rodent model of IBS, the
Wistar Kyoto (WKY) rat, and to investigate the number
and potential role for chymase-containing mast cells in
healthy and IBS patient biopsies.

Results: Submucosal rat mast cell protease II
(RMCPII)-containing mast cells were found to be sig-
nificantly increased in WKY colon relative to tissues
from normo-anxious Sprague Dawley animals

(P < 0.05). Consistent with this finding, stimulated
RMCPII release was significantly increased from WKY
relative to SD tissues (P < 0.01). Pretreatment with the
putative CTMC stabiliser, disodium cromoglycate
(DSCG; 50 mg kg™ i.p.) significantly decreased the
number of cumulative pain behaviours (P < 0.05) as
well as threshold to first pain behaviour (P < 0.01) in
WKY rats in response to colorectal distension (0-

80 mmHg|. However, transepithelial resistance (TER)
did not differ significantly between WKY and SD
colon, nor did DSCG affect TER In vitro. In human
IBS tissues, significantly more colonic chymase-con-
taining mast cells were observed relative to healthy
control subjects (P < 0.05). Moreover, in Caco-2 cells
we observed a chymostatin-sensitive, chymase-
induced, increase in permeability.

Conclusion: Therefore, our data suggest that rodent
chymase-containing CTMC play a role in visceral hyper-
sensitivity but not colonic epithelial barrier integrity, in
contrast, however, our identification of increased chym-
ase-containing mast cells in close proximity to the colo-
nic epithelium suggest the opposite may be true in
human IBS tissues. Whether targeting chymase-contain-
ing mast cells with respect to visceral hypersensitivity
in a human context remains unexplored.
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Eosinophils and eosinophil-regulatory molecules as
therapeutic targets for the treatment of intestinal
inflammation

K. NURGALI', L. EDMUNDS?, M. TAHER?, V. JO-
VANOVSKA?, M. ELLIS® and ]. C. BORNSTEIN®
Wictoria University, School of Biomedical & Health,
Dept. of Sciences, Melbourne, Australia, 2Victoria Uni-
versity, School of Biomedical & Health, Sciences, St
Albans, Melbourne, Australia, and *Melbourne Uni-
versity, Dept. of Physiology, Parkville, Melbourne,
Australia

Objective: Eosinophils have a crucial role in the path-
ophysiology of Inflammatory Bowel Disease. Previous
studies suggest that changes in the properties of the
enteric neurons following induction of inflammation
persist due to ongoing mucosal inflammation indicated
by increased eosinophil numbers in the lamina propria
after the inflammatory insult (Pontell et al 2009;
Nurgali et al 2011). Eosinophil-derived factors activate
dendritic cells leading to production of inflammatory
mediators and can have neurotoxic effect. Eosinophil
accumulation is modulated by a subfamily of chemo-
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kines, termed eotaxins, specific chemoattractants for
cosinophils. In the present study we investigated
effects of the inhibition of eotaxin-1 and its receptors,
CCR3, in prevention of functional changes in the
inflamed intestine.

Methods: Animal experimental model of trinitoben-
zene sulphonate (TNBS)-induced colitis was used in
this study. Inflammation was induced by injection of
TNBS (30 mg kg in 30% ethanol) into the guinea-pig
colon. Guinea-pigs with TNBS-induced colitis were
given CCR3 antagonist intraperitoneally 1 h prior to
administration of TNBS to block eotaxin-1 receptor
and hence block accumulation of eosinophils. Seg-
ments of the colon were collected 1 and 7 days after
TNBS administration and used for (i) quantification of
eosinophil-derived neurotoxin (EDN)-positive cells as a
measure of eosinophil activation and evaluation of
their proximity to enteric neurons (immunohistochem-
istry), (ii) assessment of the level of inflammation and
presence of eosinophils within the lamina propria and
enteric plexuses (histology) and (iii) examination of
changes in colonic motility (video imaging).

Results: Inflammation causes significant inhibition of
colon motility. Quantitative immunohistochemical
analyses showed that the number of EDN-positive cells
significantly increases after the onset of inflammation in
the lamina propria and in close proximity to myenteric
ganglia. Treatment with eotaxin-1 CCR3 receptor antag-
onist reduced inflammation in the colon, returned EDN
populations to normal level and restored colon motility.
Conclusion: This is the first study to investigate
implication of eosinophil accumulation by eotaxin-1 in
the pathogenesis of intestinal inflammation. The
blockade of eosinophil recruitment with CCR3 recep-
tor antagonist was effective in reducing the symptoms
of colitis. Inhibitors of eotaxin-1 and its receptors alle-
viate functional changes in the intestine that occur fol-
lowing TNBS-induced colitis.
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UC patients in remission have an altered balance
between forskolin and carbachol-stimulated chloride
secretion in the proximal colon despite a
macroscopically normal mucosa

H. SJOVALL', ]. GUSTAFSSON? and G. C.
HANSSON®

Sahlgren’s University Hospital, Inst. of Medicine,
Sahlgren’s Academy, Goteborg, Sweden, *Sahlgrens’s
Academy, Institute of Medicine, Géteborg, Sweden,
and ®Sahlgrens’s Academy, Institute of Biomedicine,
Géteborg, Sweden

Objective: Anion and mucus secretion are important
components of the colonic barrier. It is well known
that the barrier is impaired in active ulcerative colitis
(UC) but epithelial function in UC in remission has
not been studied systematically. We therefore mea-
sured the secretory capacity of colonic biopsies in con-
trol patients and UC patients in remission.

Methods: Colonic biopsies were studied in miniatur-
ized Ussing chambers. Square wave current analysis
was used to measure epithelial resistance and mem-
brane capacitance. Anion secretion was measured as
stimulated current (Im) and mucin exocytosis was esti-
mated as increase in membrane capacitance (Cp) upon
carbachol (CCh) stimulation.Forskolin (10 ¢ mol L™}
and CCh (10 m mol L™!) were used to activate cAMP
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and Ca2* mediated secretion. Biopsies were obtained
from subjects undergoing colonoscopy for other reasons
(e.g. bleeding of unknown origin, n = 31), and patients
with UC in remission (n = 29). Biopsies were taken
from both proximal and distal colon.

Results: In control patients, both baseline values and
the response to CCh and forskolin differed between
ascending and sigmoid colon. Ascending colon had
higher baseline Im, a larger Im response to CCh and a
more rapid Cp response to CCh compared to sigmoid
colon. Sigmoid colon had a higher baseline Cp and a
larger Im response to forskolin compared to ascending
colon. Baseline values did not differ between UC
patients and controls. In the ascending colon of the
UC patients, the Im response to CCh was reduced by
40% while the Im response to forskolin was increased
by 35% (P < 0.05). The Cp response to carbachol was
instead enhanced in the sigmoid colon in the UC
patients (P < 0.05). The Im response to both forskolin
and CCh in this segment were unchanged in the UC
patients.

Conclusion: Despite its macroscopically normal
appearance, the colonic mucosa of UC patients in
remission seems to change its reactivity to secreta-
gogues. This phenomenon may be a protective mecha-
nism to reduce contact with luminal bacteria and may
contribute to so called post-inflammatory IBS-like diar-
rhoeal symptoms in these patients.
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Do rats and mice differ regarding intestinal muscularis
macrophage activation?

H. MIKKELSEN' and S. KIRKEBY?

!University of Copenhagen, ICMM, Faculty of Health,
Copenhagen N, Denmark, and “Faculty of Health,
Dept. of Oral Medicine, University of Copenhagen,
Copenhagen N, Denmark

Objective: Both rats and mice are used in studies of
various inflammatory processes and it is generally
assumed that no species differences exist in the
inflammatory response between these rodents. In some
conditions where macrophages in the muscularis exter-
na are involved one needs to consider if rats and mice
have comparable immunophenotypes. Macrophages
have been shown to be activated both by classical and
by alternative signaling pathways. Major histocompati-
bility antigen II (MHCII) immunoreactivity is
expressed by dendritic cells and some macrophages,
which seem to be regulated both via classical and alter-
native activation. Hemeoxygenase-1 (HO-1), which is
an inducible antioxidant enzyme with immunomodu-
latory and anti-inflammatory properties, can be
expressed by macrophages and is often associated with
alternative activation. In mice, intestinal muscularis
macrophages are constitutively MHCII* and are also
described to be HO-1-. However, preliminary studies in
rats have indicated that their muscularis macrophages
have a different immunophenotype.

Methods: Sprague Dawley rats were used. Whole
mounts from the muscularis were exposed to antibod-
ies to detect ED-1 (macrosialin, a macrophage and
monocyte marker), ED-2 (macrophage scavenger recep-
tor, CD163), MHCII and HO-1. Both conventional im-
munostaining and double staining were performed.
Results: Both in serosa and between the muscle layers
many ramified cells were ED-1* and ED-2*, whereas
only a few cells were MHCII' and they seemed to have
a different morphology. In contrast numerous cells
were HO -1%, i.e. endothelial cells, but also many rami-
fied cells showed co-localization with ED-2" macro-
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phages. In mice muscularis macrophages are MHCIT*
and HO-1".

Conclusion: The immunophenotype of muscularis
macrophages in normal rats differs from that of normal
mice being MHCII" and seem to be constitutively HO-
1%, which may indicate that the cells are in a state of
alternative activation. This may reflect a different
microenvironment and could result in a species differ-
ence in the inflammatory response, which should be
considered when comparing result from the two
rodents.
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Pannexin expression in human colon: Alterations in
Inflammatory Bowel Disease (IBD)

L. LIU", E. DIEZMOS?, S. SANDOW? and P. BER-
TRAND®

"University of New South Wales, Dept. of Pharmacol-
ogy, School of Medical Sciences, Sydney, Australia,
2University of New South Wales, Dept. of Pharmacol-
ogy, School of Medical Sciences, Sydney, Australia,
and ®University of New South Wales, Dept. of Physiol-
ogy, School of Medical Sciences, Sydney, Australia

Objective: Pannexins (PANXs| constitute a new fam-
ily of gap junction-like proteins. PANXs mainly form
hemichannels and participate in cell signalling by
release of ATP and ions in response to physiological
and pathological stimuli. Three types of PANX pro-
teins, PANX1, 2 and 3, have been identified in human.
The aims of the present study were to determine the
expression profile of PANXs in the human colon and
investigate their potential involvement in the patho-
physiology of inflammatory bowel disease.

Methods: Real-time PCR and Western blot were per-
formed to determine the expression of PANX genes
and proteins in the colonic mucosa and muscle of con-
trol, ulcerative colitis (UC) and Crohn’s disease (CD).
Immunohistochemistry was conducted to localise the
cellular distribution of PANX1 and PANX2.

Results: Genes for PANXI and 2 but not for PANX3
were present in both colonic mucosa and muscle with
PANXI being expressed at higher levels than PANX2.
PANX1 mRNA was significantly down-regulated in
UC muscle, but there were no changes in UC mucosa,
CD muscle and mucosa. PANX1 immunoreactivity
was present in all layers of the colon, mostly on endo-
crine glands, epithelial cells, varicose nerve fibres of
submucosal and myenteric ganglia, endothelium of
blood vessels and erythrocytes. The size and number of
PANXI positive blood vessels were greatly increased
in the mucosal and submucosal regions of UC and CD,
where a significant PANX1 positive lymphocyte infil-
tration was also seen. In CD muscle, there was an
increase in number and size of PANX1 stained blood
vessels and an increase in immunoreactive density of
the muscle itself. These observations correlated to the
Western blotting results, showing that PANXI1 protein
was upregulated in CD muscle. PANX2 immunoreac-
tivity was localised to the cell bodies of submucosal
and myenteric ganglia, epithelial cells, vascular
smooth muscle and leukocytes, but was absent from
erythrocytes. PANX2 positive lymphocytic infiltration
was greatly increased in UC and CD mucosa and sub-
mucosa.

Conclusion: These results indicate that PANXs may
function as ATP release channels to regulate intestinal
blood supply, gut hormone secretion, motility and sen-
sory processing. PANX channels may play a crucial
role in the development of intestinal inflammation.
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Immune factors in Irritable Bowel Syndrome plasma
activate rat myenteric neurons

M. BUCKLEY", T. G. DINAN? and D. O’MALLEY®
!University College Cork, Ireland, 2University College
Cork, Lab of Neurogastroenterology, Alimentary Phar-
mabiotic Centre, Ireland, and *University College
Cork, Dept. of Physiology, Ireland

Objective: Irritable bowel syndrome (IBS) is the most
common functional gastrointestinal disorders which
affects 15-20% of the general population worldwide. It
is characterized by chronic, episodic abdominal dis-
comfort with constipation and/or diarrhoea. However,
there is a poorly understood underlying pathophysiol-
ogy and there is a lack of suitable disease-defining bio-
logical markers. Differences in plasma cytokine levels
have been established in IBS patients compared with
control patients.IBS patients have elevated circulating
levels of the pro-inflammatory cytokine, interleukin-6
(IL-6), which is produced in response to trauma, infec-
tion and immunological challenge. These studies aim
to determine if the elevations of IL-6 contribute to the
excitability of myenteric neurons.

Methods: Myenteric plexus preparations from adult
male Sprague Dawley rats were loaded with the ratio-
metric calcium indicator, Fura 2AM (7 g mol L™').
Real-time calcium imaging experiments were con-
ducted using a standard epifluorescence imager.
Results: In paired recordings, pooled plasma samples
from six healthy controls (diluted, 1 : 250 in Krebs)
caused a slight increase in effect on intracellular cal-
cium levels in sub-mucosal neurons (ratio change:
0.05 = 0.01), whereas IBS plasma induced a significant
increase in calcium (0.21 + 0.02, n = 43, P < 0.0001).
The IBS plasma-induced effect was attenuated by pre-
neutralisation of IL-6 (P < 0.0001), IL-8 (P < 0.0001)
and C-reactive protein (P < 0.05) while neutralisation
of IgG had no effect on the evoked neuronal
responses. Inhibitors of downstream signalling mole-
cules, the STAT3 inhibitor WP1006 did not effect the
evoked responses, while the MAPK inhibitor,
PD98059 attenuated the response to IBS plasma

(P < 0.001).

Conclusion: These data provide evidence that plasma
from IBS patients but not healthy controls evoke excita-
tion of rat colonic myenteric neurons, and that this
effect is mediated, in part, by IL-6 and IL-8 signalling
and CRP, resulting in downstream activation of MAPK.
These findings provide a molecular explanation for
observed alterations in the pathophysiological alteration
in gastrointestinal motility observed in IBS patients.
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Involvement of jejunal mucosal immunoglobulin pro-
duction and plasma cell-nerve proximity in the patho-
genesis of diarrhea-irritable bowel syndrome

M. VICARIO', ]. SANTOS', A. M. GONZALEZ CAS-
TRO', M. PIGRAU", C. MARTINEZ', B. LOBO', M.
GUILARTE?, E. SALVO-ROMERO', C. FRIAS, C.
ALONSO?, I. DE TORRES? and F. AZPIROZ®

1Vall d’Hebron Institut Recerca, Digestive Diseases
Research U., Barcelona, Spain, °Vall d’Hebron Institut
Recerca, Allergy Unit, Barcelona, Spain, *Vall d’Heb-
ron Institut Recerca, Digestive Diseases Research U.,
Hospital Vall d’Hebron, Barcelona, Spain, “Hospital
Vall d’Hebron, Pathology Dept., Barcelona, Spain, and
5Vall d’Hebron Institut Recerca, Gastroenterology
Dept., Hospital Vall d’Hebron, Barcelona, Spain

Objective: Increased immunoglobulin (Ig) production
in the intestinal mucosa is associated with intestinal
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inflammation in several gastrointestinal disorders.
However, the implication of humoral activity in
micro-inflammatory disorders, such as irritable bowel
syndrome (IBS) has not been elucidated.

Methods: Peripheral blood, intestinal fluid, and one
mucosal biopsy were obtained from the jejunum of
healthy volunteers (H, n = 15, 6 men) and age-matched
patients meeting diarrhea-IBS Rome III criteria (IBS-D,
n =20, 5 men). The number of B cells (CD20") in the
jejunal mucosa was determined by immunohistochem-
istry, whereas plasma cell counts and distance to nerve
endings were assessed by transmission electron micros-
copy. The expression of Ig heavy chain (IGH) genes in
blood and jejunal mucosa was quantified by PCR, and
seric and intestinal luminal concentration of Ig was
determined by ELISA. Abdominal pain, the number of
bowel movements and the stool form were also
recorded.

Results: The jejunal mucosa of IBS-D displayed
increased infiltration of both B cells (IBS-D:2.7 = 0.3;
H:1.5 = 0.3 cells hpf!) and plasma cells (IBS-

D:1,413 + 243; H:335 + 77 cells mm™; P < 0.05). More-
over, distance of plasma cells to nerve endings was
reduced in patients (IBS-D:1.34 = 0.3; H:2.94 = 0.7 um;
P < 0.05) and correlated with plasma cell counts (r = -
70, P < 0.01). Mucosal, but not blood samples, showed
increased gene expression of IGHA, IGHG, and IGHE
in IBS-D compared to H (1.2-1.6 fold; P < 0.05). IBS-D
also showed higher luminal, but not circulating, con-
centration of IgG (IBS-D:3.9 + 0.5; H:2.2 + 0.5 ug mL™,
P < 0.05). Furthermore, the number of B cells corre-
lated with the frequency of abdominal pain in IBS-D
(r = 0.41, P < 0.05), and the amount of IgG released to
the lumen correlated with the intensity and the fre-
quency of abdominal pain, and with the number of
bowel movements (r = 0.62; r = 0.75; r = 0.66, respec-
tively; P < 0.05).

Conclusion: Mucosal plasma cell activation and
immunoglobulin production may contribute to the
pathophysiology and clinical manifestations in IBS-D
patients. Whether this mechanism is cause or conse-
quence of intestinal dysfunction in IBS warrants fur-
ther investigation.
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Role of A2B receptors in the control of colonic cholin-
ergic motility in the presence of bowel inflammation
C. BLANDIZZI, L. ANTONIOLI, M. FORNAI, R.
COLUCCI, G. GIUSTARINI, C. PELLEGRINI, M.
TUCCORI, M. QESARI, I. CASTAGLIUOLO, P.
BRUN, C. GIRON and C. SCARPIGNATO
University of Pisa, Italy

Objective: Adenosine A2B receptors (A2BR) contrib-
ute to the physiological regulation of immune
responses, intestinal secretive/absorptive functions and
colonic motility. However, the involvement of these
receptors in enteric motor alterations associated with
bowel inflammation is unknown. This study evaluated
A2BR expression in rat colon and investigated their
role in the control of cholinergic motility in the pres-
ence of colitis.

Methods: Colitis was induced by intrarectal 2, 4-dini-
trobenzenesulfonic acid (DNBS) in Sprague-Dawley
rats. After 6 days, A2BR expression and localization in
the colonic neuromuscular layer were examined by
RT-PCR and immunofluorescence. Colonic longitudi-
nal muscle strips (LMS) were suspended in organ baths
with Krebs solution, containing guanethidine, N-
omega-propyl-L-arginine and antagonists of NK 1, 2
and 3 receptors. The effects of MRS 1754 (MRS, A2BR
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antagonist), NECA (A2BR agonist), dipyridamole (DIP,
adenosine reuptake inhibitor) and adenosine deaminase
(ADA) were assayed on atropine-sensitive cholinergic
contractions evoked by electrical stimulation (ES;

0.5 ms, 28 V, 10 Hz), or by carbachol in the presence
of tetrodotoxin.

Results: RT-PCR revealed the presence of A2BR
mRNA in normal colon, and showed that the expres-
sion pattern did not vary in inflamed tissues. Immu-
nofluorescence displayed a predominant localization
of A2BR in the longitudinal muscle layer and myen-
teric plexus, however, in the presence of colitis,
A2BR expression was enhanced at muscular level, but
reduced in myenteric ganglia. MRS enhanced ES-
induced contractions in normal LMS (+37%), while
being less effective in inflamed tissues (+13.2%).
Under incubation with DIP plus ADA, to abate extra-
cellular adenosine levels, NECA decreased the motor
responses to ES in normal LMS (EC50 = 300 n mol
L™!, Emax = -58%), and it was more effective in rats
with colitis (EC50 = 275 n mol L™!, Emax = -83.8%).
Carbachol-evoked contractions were enhanced by
MRS in normal LMS (+27%]), but not in inflamed rats,
while they were inhibited by NECA in normal and,
to a greater extent, in inflamed LMS (-34% and -52%,
respectively).

Conclusion: These results suggest that, under normal
conditions, adenosine modulates the colonic choliner-
gic motility via activation of A2BR, mainly located on
smooth muscle. In the presence of colitis, this inhibi-
tory control is impaired, despite an up-regulated A2BR
expression, probably resulting from a reduced endoge-
nous adenosine availability.
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Changes in the intestinal wall and myenteric plexus of
jejunum in rats induced by the infection by oocysts of
Toxoplasma Gondii

D. D. MELLO GONCALES SANT'ANA!, L. M. ZANI-
OLO? M. B. GOIS?, A. V. DA SILVA®, J. N. ZANONTI*
and E. J. DE ALMEIDA ARAUJO®

!Universidade Estadual Maringd, Museu Dindmico In-
terdisciplina, Maringd, Brazil, ?Universidade Parana-
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Brazil, *Universidade Estadual de Feira de Santana,
Maringd, Parand, Brazil, *Universidade Estadual Mar-
ingd, DCM, Maringd, Parand, Brazil, and °Universid-
ade Estadual Londrina, Departamento de Histologia,
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Objective: Evaluate the changes caused by chronic
infection with Toxoplasma gondii in the myenteric
plexus and muscular layer of the jejunum of rats.
Methods: We used twenty rats (Rattus norvegicus)
Wistar male adult, sixty days old, weighing

258.58 + 13.64 g divided into CG (n = 10) control group
and IG (n = 10) infected group. The IG were inoculated
with 500 oocysts of a genotype II strain (ME49) of T.
gondii. After 36 days of infection, the animals were
cuthanized. Blood samples were collected, in order to
detect serum antibodies (IgG) anti-T. gondii by direct
agglutination method. For histological analysis a semi-
serial sections of 4 um were obtained, stained with
Hematoxylin and Eosin (HE), 80 measurements were
performed in the muscular layer. Total preparations of
the jejunum were stained with the Giemsa technique
and subject to the histoenzymology technique of
NADH-d. The cell body and nucleus area was mea-
sured. It was also performed the immunofluorescence
technique that shows the varicosities of neurons
immunoreactive to vasoactive intestinal peptide (VIP-
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IR) of the myenteric plexus. It was measured the area
of 400 varicosities of each animal.

Results: Infected animals showed loose stools, but no
changes were observed in the length, width and area of
the jejunum. The muscular layer showed an increase
of 32.2% (P < 0.05) in IG while the total wall thickness
a reduction of 9.2% (P < 0.05). Quantitative analysis
revealed by the Giemsa technique showed a loss of
32.8% (P < 0.05) while in the NADH-d technique there
was no significant quantitative difference. Both the
neurons of the total population and the subpopulation
of NADH-dp underwent hypertrophy of the cell body
and nucleus. The cytoplasm area in the total popula-
tion showed a 7.6% increase while in the subpopula-
tion NADH-dp there was a decrease of 5.3%. In the
analysis of VIP-IR varicosities there was an increase in
varicosities that had a smaller area as well as the
intensity of brightness.

Conclusion: The infection caused the death and
hypertrophy of the myenteric plexus neurons, alter-
ation in the VIP-IR nerve fibers and in the intestinal
wall into the jejunum of rats.
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Proinflammatory cytokines from patient’s with
Chron’s disease affect cultured enteric neurons

C. HAGL', . HAUSER', S. HEUMULLER', E. WINK'
and K.-H. SCHAFER®

!Medizinische Fakultit Mannheim, Klinik fiir Kinder-
chirurgie, Germany, and ®University of Applied Sci-
ences, Zweibriicken, Germany

Objective: The Enteric Nervous System (ENS) appears
to be essential for the maintenance of gut homeostasis
and mucosal integrity. Inflammatory diseases of the
gut, such as ulcerative colitis and Crohn’s disease (CD)
also affect the ENS. CD is a chronic spontaneously
relapsing disorder of unknown origin. The characteris-
tics of CD include transmural inflammation affecting
all layers of the bowel wall, including the ENS.
Methods: Serum from patients suffering with Crohns
disease in acute and remission phase were collected
and analyzed concerning their cytokine content (Multi-
plex Elisa). Primary myenteric cultures of neurons and
glial cells were treated with serum from patients with
Crohn’s disease, healthy adults and defined media.
After 24 h immunostainings for neuronal (PGP 9.5)
and glial (S100) markers, as well as live dead assays,
using calcein and propidium iodide were performed.
Total neurite outgrowth of the individual neurons was
measured.

Results: The sera from the three groups investigated
showed significant alterations in their cytokine con-
tent. The primary enteric cultures harvested with the
patient’s serum either in Crohn’s disease or healthy
revealed a decreased survival of neurons compared to
defined media. Only cultures, where the Crohn’s
patients serum was diluted revealed a stimulation in
neuronal survival and total neurite outgrowth com-
pared to healthy serum.

Conclusion: A mild inflammation in Crohn’s disease
is able to stimulate neuronal outgrowth and survival,
which is overcome by increasing inflammation. Serum
changes in the cytokines in Crohn’s disease might
influence the regeneration potential of enteric neurons.
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The expression of immediate early genes of herpes
simplex virus type 1 contributes to the neuroplasticity
induced by viral infection on the enteric nervous sys-
tem

M. C. GIRON’, P. BRUN?, M. QESARI’, F. GALE-
AZZP, G. ZANINOTTO?, P. MARCONI?, R. MAN-
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cine, Padova, Italy

Objective: Recently, we have shown that the neuro-
tropic Herpes simplex virus type 1 (HSV1) establishes
latency in rodent enteric nervous system (ENS), lead-
ing to gut dysmotility with no signs of illness, suggest-
ing that may have an etiological role in
gastrointestinal motor disorders (GIMD). Considering
that ICP27 is an immediate early gene involved in
HSV1 DNA replication, this study aimed to assess the
effects of HSV-1 replication on ENS integrity and gut
contractility in mice infected with wild-type (WT) and
ICP27-null (KO) HSV1.

Methods: Male C57Bl/6 mice (3 months old) were
inoculated with WT or KO-HSV-1 intranasally and
after 4 weeks (W) intragastrically (IG). After 1-8 W IG
infection, in isolated ileum segments, changes in mus-
cle tension were recorded by isometric transducers fol-
lowing electric field stimulation (EFS, 1-40 Hz). ENS
neuroplasticity in whole mount preparations of ileal
longitudinal muscle-myenteric plexus, immunostained
with the neuronal markers HuC/D, peripherin and
beta-tubulin, was assessed by confocal microscopy.
Acetylcholinesterase biochemical assay and nNOS and
substance P (SP) immunohistochemistry were per-
formed to evaluate neurochemical coding.

Results: In the ENS of WT-HSV1 infected mice an
altered number of HuC/D* and nNOS" cells at 1 W (-
37 +12% and +60 = 20%, respectively) and 8 W (-

32 + 10% and +99 + 21%, respectively) was found after
IG infection whereas KO-HSV1 infection determined a
reduction of HuC/D* cells at 1 W PI (-43 + 10%) with
no changes in nNOS* neurons. beta-tubulin or periph-
erin labeling highlighted an irregular distribution in
MG after 4 and 8 W of WT-HSV1 infection, respec-
tively. AChE staining revealed a significant reduction
of cholinergic processes after 1 W of WT-HSV1 infec-
tion. In KO-HSV1 infected mice beta-tubulin immuno-
reactivity was increased at 8 W PI whereas cholinergic
network was significantly reduced at 1 W and
increased at 4 and 8 W PL. SP immunoreactivity was
reduced at 1 W post WT-HSV1 infection and increased
at 4 and 8 W post KO-HSV1 inoculum. Neurally-medi-
ated contractions induced by EFS (20 Hz) were signifi-
cantly reduced at 1 W (-52 =+ 17%) and 8 W (-25 + 20%)
post WT-HSV1 infection. Similar contractile altera-
tions were found but less pronounced in KO-HSV1
infected mice.

Conclusion: HSVI infection determines functional
and morphological alterations of the ENS. Viral ICP27
protein-dependent replication appears to essentially
influence ENS neuroplasticity.
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Up-regulation of IL-6-expressing macrophages in
human colonic mucosal biopsies

D. O’MALLEY', E. QUIGLEY?, ]. CRYAN® and T.
DINAN?
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Objective: Irritable bowel syndrome (IBS) is a com-
mon disorder affecting between 15 and 20% of the
world’s population and is characterized by episodes of
abdominal pain, altered bowel habit and bloating and/
or distension. Dysfunction in the bidirectional signal-
ling axis between the brain and gut is thought to
underlie this debilitating disorder, however support for
the importance of immune activation and an aberrant
stress response is gaining momentum. Indeed, we have
demonstrated a role for peripheral corticotropin-releas-
ing factor (CRF) R1 and interleukin (IL)-6 in altered
gastrointestinal function. These studies compare
expression of CRFR1, IL-6 and IL-6Rs in mucosal biop-
sies from IBS patients and healthy controls.

Methods: Fixed human recto-sigmoid mucosal biop-
sies were cryostat-sectioned (10 pm), blocked with 1%
donkey serum, permeabilized with 0.1% triton X-100
and stained with human anti-IL-6 (1:100), anti-IL-6
receptor (IL-6R, 1 : 100), anti-CRFR1 (1 : 300) or
CRFR2 (1 : 300). Dual labelling was carried out with
antibodies against « smooth muscle actin (SMA), DC
SIGN, langerin and CD68.

Results: CRFRI1 staining appeared to be primarily in
epithelial cells and the intensity of staining was simi-
lar in IBS and healthy samples. The intensity of IL-6
and IL-6R staining was also comparable between IBS
and controls. However, the patterns of IL-6 and IL-6R
expression were distinctly different. All IBS patient
biopsies examined (n = 25/25 sections from 5 biopsies)
displayed a honeycomb-like pattern of IL-6 staining,
with brightly stained cells surrounding the base of the
crypts and in the lamina propria. Just 2/25 healthy
biopsy sections displayed this staining pattern. Similar
patterns but with lower intensity were observed for IL-
6R expression. Dual-labelling displayed no co-localisa-
tion with «SMA, DC SIGN or langerin. However, co-
localisation of the IL-6 positive cells and CD68 was
observed.

Conclusion: IL-6-expressing CD68-positive macro-
phages were detected in the subepithelial space sur-
rounding the colonic crypts of IBS biopsies. This may
reflect a specific mechanism of immune response in
IBS patients.
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Proinflammatory cytokine gene polymorphisms in
Greeks with irritable bowel syndrome
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Objective: Irritable bowel syndrome (IBS) is a multi-
factorial functional gastrointestinal disorder, character-
ized by recurrent abdominal pain and altered bowel
habits. The genetic predisposition and influence of
environment may underlie in the pathogenesis and/or
pathophysiology of irritable bowel syndrome (IBS). Ear-
lier studies focused on candidate genes of neurotrans-
mitters, cytokines, and growth factors. Among them,
some studies but not all studies revealed association
between phenotypes of IBS and 5-hydroxytryptamine
(5-HT)-related genes, serotonin related genes, and cyto-
kine genes. The aim of the study was to assess the
potential association between proinflammatory cyto-
kines, interleukin-6 (IL6) and tumor necrosis factor-
alpha (TNFx), polymorphisms and IBS in Greeks.
Methods: A total of 124 patients with IBS diagnosed
according to the Rome III criteria and 238 healthy indi-
viduals were included in the study. IL6 (C/G -174), and
TNFo (A/G -238), gene polymorphisms were genotyped
using polymerase chain reaction-based methods.
Results: It was shown that the frequencies of the GG
genotype and G allele of the IL6 (C/G -174) polymor-
phism were significantly associated with IBS

(P =0.0343 and P = 0.0131, respectively). TNF-o GG
genotype (-238) in the IBS group was also significantly
overrepresented (P < 0.0001). None of the clinical
symptoms analyzed was significantly associated with
the polymorphisms tested.

Conclusion: The results suggest that IL6 and TNF«
gene polymorphisms might have a role in pathophysi-
ology of disease.
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Neuronal plasticity of lumbosacral DRG in a model of
post-infectious gut dysfunction in rats
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1Univ. Auténoma de Barcelona, Cell Biology, Physiol-
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Objective: Inflammation of the gut can lead to the
remodeling of extrinsic neuronal circuitries to the gas-
trointestinal tract, including innervation of regions not
directly affected by the insult. This neuroplasticity
comprises sensitization of dorsal root ganglia (DRG)
neurons, providing neural substrata for the functional
alterations observed in the inflamed gut. Neurotro-
phins, mainly nerve growth factor (NGF), are likely to
play a role on this process.

Aim: To characterize morphological changes and
NGF/TrkA receptor expression in lumbosacral (LS)-
DRG neurons in a model of Trichinella spiralis (TS)-
induced post-infectious gut dysfunction in rats.
Methods: Rats received TS (7500 larvae/rat, PO) or
vehicle. At the post-infective phase (day 30 + 2), jejunal
and colonic samples and LS (L2-S2)-DRG were
obtained. Immune activation was assessed by real-time
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Neuronal size and relative content of TrkA and NGF in I al DRGs from TS-infected and infected rats.
Non-infected TS-infected
Areas<500 Area 500- Area 1000- Area>1500 | Area <500 Area 500- Area 1000-  Area >1500
|,|m2 1000 |,|mz 1500 ),\mz |,\mz |,|mz 1000 p.mZ 1500 |,Lm2 umZ
% of neurons 51425 33+1.2 9.3+1.4 6.3+1.1 40.1£3 * 34.2¢1.5 11.2+0.6 14.5£2 *
TrkA immunorreactivity
. ) 976 9618 9716 737 * 7347 89+10
(Relative Intensity)
NGF immunorreactivit
. . v 100£7 100£8 10043 7615 * 687 * 7045 *
(Relative Intensity)

MeantSEM (900 cells from 18 DRGs from 4-5 animals per group). *P<0.05 vs. respective non-infected group.

PCR in jejunum and colon: rat mast cell (MC) protease
I (RMCPII), IL13, iNOS, IL6 and IL10. Remodeling of
DRG neurons was assessed by determining the cell
surface area and the NGF/TrkA content by immuno-
fluorescence.

Results: Gut inflammation was confirmed by
enhanced expression levels of RMCPII and IL6 (4- and
2-fold increase versus vehicle, respectively; P < 0.05) in
jejunum and colon; other markers remained unaltered
in the colon although the jejunum showed increased
IL13 expression. At the histopathological level, inflam-
matory-related changes were limited to a MC infiltrate
within the mucosa/submucosa. In LS-DRG, TS infec-
tion increased the mean neuronal cell surface area
(vehicle: 632 + 25 um?; TS: 805 + 44 ym? mean from
900 cells from 18 DRGs, n = 4-5; P < 0.05)(Table). In
control conditions, NGF/TrkA immunoreactivity was
particularly abundant in small/medium-sized
(area<1500 yum?) DRG neurons; while immunorreactiv-
ity was absent in large neurons (area>1500 ym?). After
TS infection, NGF/TrkA labeling within small/med-
ium neurons was reduced by 24% (Table).

Conclusion: During TS post-infective phase in rats,
there is a persistent inflammatory-like response within
the gut, characterized by a MMC infiltrate and the
overexpression of inflammatory markers. In these con-
ditions, LS-DRG neurons, likely innervating jejunum
and colon, show neuroplastic changes associated to
altered expression of NGF/TrkA. These observations
suggest that the inflamed gut suffers remodeling of the
extrinsic innervation, likely through a neurotrophin-
related mechanism. This represents a potential neural
substrata for the functional changes observed in post-
inflammatory gut dysfunctions.
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Role of immune-mediated mechanisms in psychologi-
cal stress-induced colonic barrier dysfunction
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Objective: Recent studies have shown an increase in
gut permeability and alterations in tight junction (TJ)
protein expression in patients with irritable bowel syn-
drome (IBS). Although psychological stress is known to
worsen IBS symptoms, the mechanisms by which
stress enhances gut permeability and alters TJ protein

expression remains to be determined. It is our hypothe-

sis that psychological stress activates the release of
proinflammatory cytokines which alter TJ proteins to
promote increased gut permeability.

Methods: Two groups of male Fischer-344 rats were
subjected to 1-hr of water avoidance stress (WAS) or
SHAM stress for 7 days. Following the stress protocol,
the rats were anaesthetized and the colon was isolated
for histological, electrophysiological and molecular
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analysis. The histological appearance of the colonic
segments was assessed via haematoxylin and eosin
staining. Colonic permeability was measured electro-
physiologically via measurements of transepithelial
electrical resistance (TEER) and the macromolecular
flux of horseradish peroxidise (HRP) in modified Us-
sing chambers. Colonic segments were also assayed for
TJ proteins [claudin-2, JAM-A and zonula occludens-1
(ZO-1)] via Western blotting. In tissue isolated from
rats exposed to the stressor or SHAM stress, an inflam-
matory cytokine panel was quantified via gRT-PCR.
Results: A significant decrease in TEER (SHAM=

0.37 + 0.02; WAS= 0.30 = 0.02 mQ cm; P < 0.01) and
a significant increase in the macromolecular flux of
HRP (SHAM=0.07 = 0.03; WAS= 0.37 + 0.10 ngHRP h"
L em™?; P < 0.05) was observed in response to WAS.
Compared to SHAM controls, the expression of clau-
din-2, JAM-A and ZO-1 proteins was significantly
decreased, 21.9 = 3.0% (P < 0.01), 14.6 + 2.7%

(P <0.05) and 27.8 + 4.4% (P < 0.01) respectively, fol-
lowing WAS. In the absence of overt inflammation as
defined histologically, we found that the cytokine pro-
files from WAS animals revealed a 2.77 + 1.35 fold
increase in IL-1f (P < 0.05) and a 3.44 = 1.36 fold
increase in TNF-x (P < 0.05), whereas levels of all other
cytokines remained unaffected by WAS. Subsequent
analysis revealed a significant correlation between
TNF-» and gut permeability (P < 0.05; r* = 0.62) as well
as TJ expression (P < 0.05; 7> = -0.64).

Conclusion: Our findings suggest that psychological
stress increases colonic permeability potentially via
sub-inflammatory cytokine-mediated remodelling of
tight junction protein expression.
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Impairement of the adenosine fine-tuning control of
acetylcholine release from myenteric motoneurons in
the inflamed rat ileum
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P. CORREIA-DE-SA®

"ICBAS, Imuno-Fisiologia e Farmacologia, Porto, Portu-
gal, 2Universidade de Trds-os-Montes, Departamento
de Ciéncias Veter, indrias, Vila Real, Portugal, and 31C-
BAS, Imuno-Fisiologia e Farmacologia, Porto, Portugal

Objective: There is an increasing interest on the role of
adenosine (ADO) to control intestinal activity, since
ADO receptors were implicated in the pathophysiology
of intestinal disorders like inflammatory bowel diseases,
ischemia and post-operative ileus (Antonioli et al.,
2008). Recently, we resolved the localization and func-
tion of ADO receptor subtypes at the longitudinal mus-
cle-myenteric plexus (LM-MP) of the rat ileum (Vieira et
al.,, 2011). The homeostatic significance of inhibitory
(A1) and facilitatory (A2A and A3) ADO receptors to
control cholinergic neurotransmission in the myenteric
plexus, prompted us to investigate the changes on ADO
neuromodulation in the inflamed rat ileum.
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Methods: Inflammation of the ileum was induced by
intraluminal injection of 2, 4, 6-trinitrobenzenesulfonic
acid (TNBS, 50 m mol L™!) in adult Wistar rats.
Chronic inflammatory infiltrates were detected by
hematoxylin and eosin staining at post-operative day 7.
Results: Motility, evaluated by the progression of meth-
ylene blue dye gavage along the GI tract, was signifi-
cantly increased in the TNBS group (70 + 2%, nn = 6) vs
the sham group (43 + 7%, n = 4). Inflammation increased
the levels of adenine nucleosides (ADO+inosine) in LM-
MP superfusates analyzed by HPLC. In TNBS-injected
samples, blockade of high-affinity A1l and A2A receptors
failed to reproduce the characteristic effects of the block-
ers on evoked [3H]-ACh release in control animals,
which were respectively for DPCPX (10 n mol L7}) -

8 +13% (n =4)vs43 + 12% (n = 3) and for ZM241385
(50 n mol L™ 21 = 3% (n = 4) vs-37 = 10% (n = 4).
Activation of Al receptors with R-PIA (300 n mol L7},

11 + 9%, n = 3) and of A2A receptors with CGS21680C
(3 nmol L™, 9 + 7%, n = 5) also failed to modify evoked
[3H]-ACh release in TNBS-injected samples, whereas R-
PIA (300 n mol L™!}inhibited and CGS21680C (3 n mol
L1 facilitated respectively by 36 + 4% (n = 4] and

57 + 10% (n = 3) release in controls. Activation of the
low-affinity A3 receptor with 2-CI-IBMECA (3 n mol
L7!) also failed to increase [3H]-ACh release (-17 + 2%,

n = 3)in TNBS-injected preparations; this agonist facili-
tatedby 17 = 3% (n = 4) ACh outflow in control animals.
The A3 receptor antagonist, MRS1191 (10 x mol L7}),
was devoid of effect in both animal groups.

Conclusion: These results suggest that fine-tuning
control of evoked [3H]-ACh release by ADO is severely
affected in the inflamed myenteric plexus, regardless of
the high endogenous ADO levels attained in the tissue.
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Connective remodelling in the colonic neuromuscular
compartment of patients with ulcerative colitis
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Objective: Chronic inflammatory conditions may pro-
gress towards tissue remodelling processes, which are
often characterized by an enhanced collagen deposition.
As far as inflammatory bowel diseases are concerned,
consistent levels of fibrotic remodelling have been iden-
tified and investigated in Crohn’s disease, while scarce
attention to such a tissue rearrangement has been paid
to ulcerative colitis (UC). The present study evaluated
the distribution of collagen and elastic fibers in the colo-
nic neuromuscular compartment of patients with UC.
Methods: Full-thickness left colonic samples were
obtained from 10 patients with established, severe and
pharmacologically unresponsive UC, who underwent
bowel resection. The colonic neuromuscular compart-
ment was evaluated by routine histology, histochemis-
try and immunohistochemistry in paraffin cross-
sections. The distribution of collagen and elastic fibers
was evaluated by both histochemical (Van Gieson,
orcein, Verroheff staining) and immunohistochemical
(anti-collagen I and III, anti-elastin) assays. For compar-
ison, the same evaluations were performed in normal
colonic control samples from 10 subjects, who under-
went surgery for uncomplicated colon cancer.

Results: Histochemical and immunohistochemical
analysis of the inflamed colon showed a significant
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increase in collagen fibers and a decrease in elastin con-
tent within the neuromuscular compartment, as com-
pared with normal controls. In particular, increments of
collagen deposition (mainly collagen type III) were found
at level of the outer layers of longitudinal muscle (sero-
sal side; arranged as bunches of fibers intermingled with
bundles of smooth muscle cells), within the circular
muscle layer (arranged as tangles of fibers along the lon-
gitudinal axis of smooth muscle cells), and in perivascu-
lar connective tissue. By contrast, elastic fibers were
significantly and homogeneously reduced throughout
the whole neuromuscular compartment, with particular
regard for the myenteric ridge.

Conclusion: The present findings indicate that a sig-
nificant degree of fibrotic remodelling occurs in the
neuromuscular compartment of the inflamed colonic
wall in patients with UC. This rearrangement of the
connective tissue, taken together with the known
alterations affecting the myenteric ganglionic cells and
interstitial cells of Cajal, likely contributes to the
development of enteric dysmotility, leading to serious
digestive symptoms in patients with UC.
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Pancreatic Polypeptide (PP) delays Gastric Emptying
(GE) of a radio-opaque liquid meal in conscious rats

S. VERSCHUEREN', P. JANSSEN? and |. TACK®
KU Leuven, Dept. of Gastroenterology, Belgium, and
2KULeuven, Gastroenterology, Leuven, Belgium

Objective: It has been shown that PP delays GE after
intraperitoneal injection in rats, as measured using the

phenol red method. We aimed to confirm the effect of
PP on GE in conscious rats in a cross-over study using
X-rays when PP is administered as a continuous intra-
venous infusion.

Methods: After an overnight fast, 6 Wistar HAN rats
were placed in a Bolmann cage to minimize movement
artefacts. The abdomen was visualized as a dorsal projec-
tion using X-ray imaging (29 kV, 40 mAs). 100 pmol kg’
! min™! PP or vehicle (saline) was administered as a con-
tinuous intravenous infusion. 15 min after the start of
the infusion, rats were gavaged with 3 ml of a liquid test
meal either containing 1 % hydroxypropyl methylcellu-
lose (HPMC) and 0.5 g ml! BaSO, (0 kcal) or Nutri-
drink® (Nutricia) and 0.5 g ml™! BaSO, (4.5 keal). To
estimate the meal fraction in the stomach, X-rays were
taken every 5 min and analyzed using Image J software
to outline the stomach and calculate the stomach sur-
face area. The surface area directly after gavage of the
meal was set at 100% and GE was expressed as the frac-
tion of the original stomach area over time. The area
under the curve over 60 min was compared. Data were
represented as mean + SEM and compared using a paired
t- test (P < 0.05 was considered significant). Validation
experiments showed that control experiments in the
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Chronic intermittent stress-induced visceral pain: Evi-
dence for region- and cell-specific epigenetic regulation
of Glucocorticoid Receptor (GR) in nociceptive DRG
neurons

S. HONG, G. ZHENG and ]. WILEY

University of Michigan, Dept. of Internal Medicine,
Ann Arbor, USA

Objective: Chronic stress alters behavior via methyla-
tion of the glucocorticoid receptor (GR) in the central
nervous system. We examined the hypothesis that
chronic intermittent stress-related visceral hyperalgesia
is linked to epigenetic regulation of GR receptor in
colonic DRG neurons via down-regulation of CB1 and
up-regulation of TRPV1.

Methods: Male rats were exposed to 1-hour water avoid-
ance stress daily for 10 consecutive days. GR siRNA was
administrated in situ to L6-S2 DRGs in a separate control
group. The visceromotor response (VMR to colorectal
distension was used to measure visceral pain response.
Chromatin immunoprecipitation and methylated DNA-
specific qPCR were used to measure DNA methylation
and DNA-protein interaction. Parallel In vitro studies
were performed in isolated control DRGs = corticoste-
rone (CORT; 10 umol L™!) and RU-486 (500 n mol L™1).
Results: Stressed rats demonstrated 3-fold increase in
the methylation of CpG sites of GR receptors in L6-S2
(innervating the colon) but not L4-L5 DRGs (sciatic
nerve distribution) compared with the controls (n = 3).
The binding to DNA methyltransferase 1 (DNMT1) to
GR promoter regions was significantly increased in L6-
S2 DRGs in stressed rats (n = 3; P < 0.05). GR mRNA
and protein levels were significantly decreased in L6-
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S2 but not L4-L5 DRGs in stressed rats, which was
prevented by RU-486 (n = 4; P < 0.05). In stressed rats,
GR expression decreased 30% in small (nociceptive)
DRG neurons but not in large-sized neurons (P < 0.05).
GR decreased nearly 50% in cytosolic fractions while
it increased in nucleus in L6-S2 but not in L4-L5 DRGs
compared with controls (n = 4). Moreover, knockdown
of GR receptors in L6-S2 DRGs in situ decreased
expression levels of CBI1 in control rats and enhanced
VMR response at 40 and 60 mmHg distension pres-
sures. Treatment of control L6-S2 DRGs In vitro with
CORT decreased CB1 and increased TRPV1 expression
levels that were prevented by RU-486 (P < 0.05).
Conclusion: These data support the novel and provoc-
ative interpretation that: 1. Chronic intermittent stress
induces region- and cell-specific epigenetic regulation
of glucocorticoid receptor in primary nociceptive neu-
rons; and 2. The glucocorticoid receptor represents a
potential target for treatment of chronic stress-induced
visceral hyperalgesia.
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Corticotropin-releasing hormone receptor 2 activation
in mesenteric adipose tissue leads to activation of
MAP kinases and release of proinflammatory cytokines
J. HOFFMAN', C. FINK®, I. KARAGIANNIDIS? K.
BAKIRTZP?, |. BUGNIE and C. POTHOULAKIS?
UCLA, Dept. of Medicine, Los Angeles, USA, and
2UCLA, Medicine, Los Angeles, USA

Objective: Corticotropin-releasing hormone (CRH) is
a hormone/peptide synthesized both centrally and

same animals were reproducible and that 1 mg kg™ atro-
pine significantly delayed GE, confirming the literature.
Results: Immediately after gavage, GE was initiated.
In a first phase GE was relatively fast, followed by a
phase during which GE was constant at a slower rate.
The Nutridrink meal slowed GE with 24.1 = 4.36%
compared to HPMC (P = 0.002). PP inhibited GE of the
HPMC meal with 17.7 = 6.95% compared to vehicle

(P = 0.046). When the Nutridrink meal was adminis-
tered, GE was attenuated with 22.2 = 4.97% during PP
treatment, although significance was borderline

(P = 0.054).

Conclusion: We confirmed that PP delays GE of a
liquid (caloric) meal in conscious rats. The present
method allows to reliably assess GE in rats in a contin-

uous non-invasive manner.
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peripherally. CRH is a known mediator of stress, but it
also mediates several GI responses, including motility
and intestinal inflammation. Abdominal adipose tissue
hyperplasia is a hallmark of active Crohn’s disease,
and increasing evidence suggests that adipocyte-derived
molecules play a role in the pathophysiology of intesti-
nal inflammation. Isolated human visceral and subcu-
taneous adipocytes express CRH receptors (CRHR) 1
and 2, but expression in the mesenteric fat, including
mesenteric adipocytes has not been evaluated. Our
objectives were to determine whether the CRH peptide
family and CRH receptors are expressed in mesenteric
adipose tissue and isolated preadipocytes and deter-
mine whether intestinal inflammation is associated
with mesenteric adipose tissue CRH signaling.
Methods: Human mesenteric preadipocytes were iso-
lated from surgical specimens of patients undergoing
abdominal procedures and grown in culture. Mesenteric
preadipocytes were stimulated for 4 h with CRH, or the
CRHR2-specific peptide Urocortin 2 (Ucn2). Cells were
also treated with antalarmin or astressin 2B, antago-
nists of CRHR1 and CRHR2, respectively. Following
stimulation, cell supernatants were collected for ELISA
and protein array, RNA was extracted for real-time
quantitative PCR, and cell lysates were processed for
Western blot. Real-time quantitative PCR was also per-
formed on mouse adipose tissue harvested from C57/
BL6 mice following acute or chronic trinitrobenzene
sulfonic acid (TNBS)- or dextran sulfate sodium (DSS)-
induced colitis.

Results: CRHRI1 and CRHR2 mRNA was detected
in human mesenteric preadipocytes and mouse mes-
enteric adipose tissue. Stimulation of human mesen-
teric adipocytes with CRH or Ucn2 increased IL-8,
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TIMP2 and RANTES mRNA and protein levels.
Ucn2 stimulation of human preadipocytes also phos-
phorylated p38, ERK1/2 and JNK. In acute TNBS and
DSS-colitis, CRH, Ucn2 and Ucn3 mRNA levels were
dramatically increased, while CRHR2 and growth
hormone mRNA levels were increased in chronic
TNBS-colitis.

Conclusion: This is the first demonstration of CRH
receptors in human mesenteric preadipocytes which
upon ligand binding stimulate release of proinflamma-
tory cytokines and activate the MAP kinase pathway.
We also show increased adipose tissue CRH/CRHR2
expression during experimental colitis. We suggest that
such CRH-CRHR interactions in mesenteric adipose
tissue may participate in the pathophysiology of intes-
tinal inflammation.
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Acute water avoidance stress induces visceral
analgesia when tested non-invasively - differential role
of opioid-dependent mechanisms in male and female
rats

M. LARAUCHE', A. MULAK?, Y.-S. KIM®, M. MIL-
LION® and Y. TACHE®

'UCLA, CNS @ CURE, Los Angeles, CA, USA, “Wro-
claw Medical University, Dept. of Gastroenterology,
Poland, and *UCLA, CNS & CURE, Los Angeles, USA

Objective: To assess non-invasively in rats the effects
of acute water avoidance stress (WAS) on the viscero-
motor response (VMR to colorectal distension (CRD),
the role of opioids in stress-related pain modulation
and whether there are sex differences.

Methods: Male (M) and female (F) Wistar rats (7—

8 weeks, 2-4/cage) were monitored for VMR to CRD
(10, 20, 40, 60 mmHg, 20 s duration, 4 min intervals)
using a novel manometric technique (Larauche et al.,
2009). The 1st CRD (day 0) served as baseline, then
rats were exposed to 1 h WAS. One group (F11, M10)
received no injection. Two other groups were injected
subcutaneously with naloxone (1 mg kg!) (F10, M9) or
saline (0.3 ml) (F12, M12) 10 min before WAS. The 2nd
CRD was monitored 45-50 min after WAS (day 1) and
the 3rd CRD, 24 h after WAS (day 2). The VMR after
WAS was expressed as percentage of the respective
baseline. Data were analyzed using 2-way aNova and
Bonferroni post-hoc test.

Results: On day 1, females exhibited an analgesic
response to CRD compared to baseline at 40 and

60 mmHg (52.9 + 11.5% vs 111.8 + 24.6%, P < 0.001
and 69.1 = 1.1% vs 100.0 = 0.0%, P < 0.05), while males
showed a decrease in VMR to CRD only at 40 mmHg
(47.6 = 8.6% vs 88.6 = 10.7%, P < 0.001). On day 2, the
VMR was back to baseline values in females and males.
Saline-injected females exhibited visceral analgesia at
60 mmHg on day 1 and an increased VMR at both 40
and 60 mmHg compared to baseline on day 2 (P < 0.05),
while saline-injected males VMR was unaffected on
both days. In female rats, naloxone pretreatment pre-
vented the immediate visceral analgesia on day 1 at

60 mmHg, and abolished the delayed visceral hyperalge-
sia on day 2. Naloxone did not affect the VMR of males.
Conclusion: When monitored non-invasively, acute
WAS induces visceral analgesia in both female and male
rats. Subcutaneous injection as an additional noxious
stress stimulus alters visceral sensitivity to CRD in a
time and sex-dependent manner. Only in females, opi-
oid-dependent mechanisms participate in the modula-
tion of immediate visceral analgesia and delayed visceral
hyperalgesia. Supported by NIH P50 DK-64539 (YT),
1K01DK088937 (ML) *ML, AM-equal contribution.

© 2012 THE AUTHORS
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Anxiety and sympathetic nervous system activation

1
P

1
P

are associated with the dev t of human
geal pain hypersensitivity

C. BOTHA', C. KNOWLES® and Q. AZIZ®
'Queen Mary University London, Wingate Institute,
United Kingdom, ?Academic Surgery Unit, Queen

Mary University London, United Kingdom, and *Win-

gate Institute, Queen Mary University London, United
Kingdom

Objective: Experimental acid infusion in the distal
esophagus leads to secondary hyperalgesia in the proxi-
mal esophagus in most healthy subjects but 30%
remain resistant. The factors that mediate differences
in sensitization to acid are unclear and their study
may help to understand risk factors for esophageal
hypersensitivity in gastro-esophageal reflux disease.
The aim is to determine the psychophysiological fac-
tors which predict the development of esophageal pain
hypersensitivity (EPH) to acid infusion in healthy sub-
jects using a validated model.

Methods: Forty-eighgt healthy volunteers (mean age
29 y range 19-49 y, 33 male) underwent psychological
profiling for, anxiety, depression and personality type.
Baseline pain threshold (PT) to proximal esophageal
electrical stimulation was measured using a visual ana-
logue scales; before HCI acid infusion (0.15 mol L™!) in
the distal esophagus for 30 min. This was followed by
esophageal PT measurements in the proximal, unex-
posed esophagus at 30, 60 and 90 min. Parasympa-
thetic (Cardiac Vagal Tone - CVT) and Sympathetic
Nervous System (RR interval) responses were moni-
tored throughout the study. Volunteers were classified
as sensitizers if the proximal PT fell >6 mA after
esophageal acidification.

Results: Thirty-five subjects (73%) sensitized to acid,
and 13 subjects (27 %) did not sensitize. There was no
difference in the age, sex or in personality domains
between sensitizers and non-sensitizers (P > 0.05).
Spielberg trait anxiety comparison indicated a trend,

P =0.08 for sensitizers to be more anxious than non
sensitizers. At baseline there was no difference in CVT
and RR interval between the two groups. During acid
infusion the key difference in autonomic nerves sys-
tem response was that in the sensitizers the RR inter-
val was shorter in sensitisers than non sensitisers
(sensitisers: A1.662 + SE 48.9 vs non sensitisers:
A66.13 = SE 25.65. ARR interval difference 64.4 ms

(SE + 37.3) P = 0.002; see Fig. 1). Trait anxiety demon-
strated a negative correlation with the RR interval r = -
0.35 (P = 0.04).

Conclusion: Our results suggest that higher anxiety
and SNS activation has a pro nociceptive effect on the
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development of post-acid infusion esophageal sensitiza-
tion. This may explain why individuals with anxiety
or stress at the time of visceral injury or inflammation
are more likely to go onto develop EPH.
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Chronic stress potentiates descending inhibition to
colonic circular smooth muscle of mice and humans
Y. ZHANG', M. BEYAK®, A. LOMAX®, H. MACDON-
ALD?, W. PATERSON? and S. VANNER?

!Queen’s University, GIDRU, Kingston, Canada,
2Queen’s University, GIDRU, Dept. of Medicine,
Kingston, Canada, 3Queen’s University, GIDRU,
Dept. of Biological Sciences, Kingston, Canada, and
4Queen’s University, GIDRU, Dept. of Surgery, Kings-
ton, Canada

Objective: The post-infectious state is often accompa-
nied by altered nociception and colonic motility. We
have shown that post-infectious peripheral nociception
is enhanced by stress. However, the mechanisms of
stress action on colonic motility are unclear. Current
study was to investigate effects of stress and stress hor-
mones on colonic descending-inhibition.

Methods: Distal colonic segments from C57BL con-
trol and chronically-stressed (9 days water avoidance
stress) mice were placed in an oxygenated tissue bath
at 360C. Balloon-distension (BD) was performed proxi-
mally, while descending inhibitory junction potentials
(IJP) were recorded from circular smooth muscle (CSM)
distally. Nerve stimulation (NS) (4 pulses, 20 Hz,

0.5 ms duration) was applied between distension and
recording sites. One preparation of human colonic
CSM was studied to test whether mouse data were
replicable.

Results: Water-avoidance stress increased motility
(initial pelleting increase: 2.6-fold versus control). CSM
resting membrane potentials were unaltered in stressed
mice (-42.7 = 2.1 mV, n = 5 controls; -46.5 = 1.4 mV,

n = 6 stressed) as were power spectra of spontaneous
IJPs (1.234 + 0.293 mV? Hz ™! controls;

1.567 + 0.293 mV? Hz'! stressed). In controls, NS and
BD induced fast IJPs (fIJP) of 32.0 + 2.2 mV and

13.1 + 3.1 mV, respectively. These were increased to
37.3 £2.2mV (P =0.04) and 22.7 = 3.6 mV (P = 0.02),
respectively, by epinephrine (5 n mol L™!) plus cortico-
sterone (1 g mol L™!) (E+C), which also increased the
spontaneous IJP power spectrum to 2.648 + 0.710 mV?>
Hz'!. Similarly, IJPs were significantly larger in colons
from chronically stress animals (P = 0.04). MRS-2500
(1 « mol L1} abolished the BD-induced IJP, but con-
verted the NS-induced IJP into a complex of an EJP,
fIJP and slow IJP (sIJP) (amplitudes 3.2 + 0.1 mV,

10.9 = 1.8 mV and 6.8 = 2.3 mV, respectively).
Atropine (3 g mol L™!) and L-NAME (200 x mol L™})
abolished the EJP and sIJP. In human colonic CSM, NS
(1's, 20 Hz) produced a biphasic IJP (fIJP followed by
sIJP), with amplitudes and half-amplitude durations of
9.8 mV and 2254 ms, and 6.6 mV and 3156 ms, respec-
tively. E+C increased the fIJP and sIJP to 24.5 mV and
8.9 mV in the same CSM cell.

Conclusion: These data suggest: (i) NS- and disten-
sion-elicited descending inhibition to CSM is mainly
purinergic in murine distal colon; (ii) Chronic stress
potentiates this descending inhibition and may provide
a mechanism for stress-induced acceleration of colonic
transit; (iii) This stress potentiation of neurotransmis-
sion to the CSM is replicable in human colon.
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Gastrointestinal inflammation and environmental
enrichment alter stress-induced activation of the
corticolimbic system

F. REICHMANN?, E. SINGEWALD? and P. HOLZER®
"Medizin. Universitit Graz, Inst. fiir Experimentelle,
und Klin. Pharmakologie, Austria, and *Medical Uni-
versity Graz, Institute of Experimental and Clinical
Pharmacology, Austria

Objective: Stress has a negative impact on many dis-
ease processes including gastrointestinal inflammation
and nociceptive signaling from the gut to the brain.
Environmental enrichment (EE) is thought to reduce
stress reactivity and promote stress resilience in labo-
ratory animals. It is not known, however, how visceral
inflammation and EE affect the central stress circuitry.
Thus the first aim of this study was to test whether
stress-induced neuronal activation is altered by gut
inflammation and/or EE. The second aim of the study
was to determine whether EE has an impact on gut
inflammation.

Methods: Mice housed under standard or enriched
environment for 10 weeks were submitted to psycho-
logical stress (water avoidance) after a 1 week treat-
ment with either iodoacetamide to induce gastritis or
dextran sulfate sodium to induce colitis. Post-stress c-
Fos expression was measured immunohistochemically
in brain circuits implicated in the stress response. Gut
inflammation was assessed by a disease activity score
(DAS) as well as gastric and colonic myeloperoxidase
(MPO) levels.

Results: Colitis and to a lesser degree gastritis selec-
tively decreased stress-induced neuronal activation in
hippocampal, amygdalar and cortical brain regions.
Most remarkably, EE caused a 2.14-fold increase in the
number of stress-induced c-Fos expression within the
granular cell layer of the dentate gyrus (P < 0.01) and a
2.08-fold decrease in the number of c-Fos expressing
cells within the central nucleus of the amygdala

(P < 0.01) of control animals. These effects were abol-
ished completely in animals suffering from colitis and
partly in animals with gastritis. Neuronal activation
within the infralimbic cortex was also decreased by
gastritis (P < 0.01) and colitis (P < 0.01) in standard-
housed mice, but only by colitis (P < 0.05) in the EE
group. Colitis, but not gastritis, was aggravated by EE
as shown by a rise of the DAS from 2.7 = 1.1 to

3.6 £ 1.0 (P < 0.1) and a 1.65-fold increase in colonic
MPO levels (P < 0.1).

Conclusion: These data indicate that visceral inflam-
mation and EE alter the central stress response within
distinct neuronal circuits and that EE increases the
severity of colitis. Our findings reveal new aspects of
the interaction between environmental factors, exter-
nal psychological stressors and internal physical stres-
sors (gastrointestinal inflammation).
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Enteric intrinsic primary afferent neurons may modu-
late the gut-brain axis by synaptic transmission to
extrinsic mesenteric afferent fibres

A. PEREZ-BURGOS' and W. KUNZE?

"McMaster University, Brain Body Institute, Hamil-
ton, Canada, and *McMaster University, Dept. of Psy-
chiatry and Behavioural Neuroscience, Hamilton,
Canada

Objective: The gut possesses intrinsic primary affer-
ent neurons (IPANs) within the enteric nerve plexus as
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well extrinsic sensory afferent neurons2. Anatomical
evidence for synapses between myenteric neurons and
extrinsic sensory afferent fibres3 raises the novel idea
that the extrinsic fibres may also have an interneuron
role with intrinsic primary afferent neurons (IPANs)
relaying or gating certain gut related information that
reaches the brain. We tested this idea by recording
mesenteric nerve activity in response to gut distension
or to pharmacologically exciting inhibiting IPANs
when intramural synaptic transmission was blocked or
not. Synaptic neurotransmission is a calcium depen-
dent process where N- and P/Q-type calcium channels
are predominantly involvedl.

Methods: We used suction pipettes to record extracel-
lular multi and single-unit activity from the mesen-
teric afferent nerve bundles innervating ex vivo
segments of mouse jejunum.

Results: Constitutive firing frequency was reduced
from (mean=SE) 15.5 +3 to 5.8 + 1 Hz, n =8, P = 0.01
or from 28 3 vs 23 + 2 Hz, n =8, P =0.03 by
adding 400 u mol L' CdCI2 or 500 n mol L' each of
w-conotoxinMVIIC plus w-conotoxinGVIA respec-
tively. Toxin’s effects still in the presence of 3 u mol
L™! nicardipine to minimise muscle contraction.
However, nerve excitation evoked by gut distension
(intraluminal 14 hPa) was unaltered by synaptic
blockade. The IPAN excitant and KCa 3.1 channel
blocker TRAM-34 increased the constitutive firing
frequency, while the IPAN inhibitor and IKCa
channel opener DCEBIO reduced it. Applying the
conotoxin mixture reduced the number of single
fibers that responded to TRAM-34 from 75% to 29%,
and abolished the TRAM-34 evoked increase in
multi-unit firing frequency.

Conclusion: Our results provide strong evidence for
gut intramural synaptic transmission from the enteric
nervous system to extrinsic afferent fibres.
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Perinatal high fat diet modulates GABAergic transmis-
sion in central brainstem circuits regulating gastric
functions

K. BROWNING' and Z. REAGAN?

1penn State University, College of Medicine, Neural
and Behavioral Sciences, Hershey, USA, and 2Penn
State College of Medicine, Neural and Behavioral Sci-
ences, Hershey, USA

Objective: Obesity results from a combination of
both environmental and genetic factors, but several
lines of evidence have shown that the perinatal envi-
ronment is critically important in the development of
the neural circuits responsible for energy homeostasis
and the integration of autonomic reflexes. Several pre-
vious studies have demonstrated that vagal efferent
motoneurons innervating the stomach are regulated
mainly by tonic GABAergic synaptic inputs from the
adjacent nucleus of the tractus solitarius (NTS). The
aim of the current study was to investigate whether
exposure to a high fat diet (HFD) during the perinatal
period alters GABAergic synaptic transmission to
gastric-projecting dorsal motor nucleus of the vagus
(DMV) neurons.

Methods: Sprague-Dawley rats were exposed to a HFD
(60% kcal from fat) in utero from embryonic day 13.
Control rats received normal chow (18% kcal from
fat). Whole cell patch clamp recordings were made sub-

sequently from gastric-projecting DMV neurons in thin
brainstem slices from rats aged 35-60 days of age. The
effects of brainstem microinjection of the GABAA
receptor antagonist, bicuculline (25-100 pmol) on gas-
tric motility and tone were assessed in rats at 10—~

12 weeks of age.

Results: In DMV neurons from rats fed the control
(18% keal from fat) diet, electrically evoked GABAergic
synaptic currents had an amplitude of 230 = 28 pA and a
decay time of 39 + 5.6 ms (n = 13). In contrast, while
evoked GABA currents in DMV neurons from perinatal
HFD rats had a similar amplitude (174 = 19 pA; n = 10;
P > 0.05), the decay time was significantly longer

(121 + 38 ms; P < 0.05). In rats fed the control diet,
brainstem microinjection of bicuculline produced a
dose-dependent increase in gastric tone, viz.,

0.06 + 0.008 gat 25 pmol, 0.108 = 0.005 g at 50 pmol,
and 0.159 = 0.019 gat 100 pmol (n = 7-10). The ability
of bicuculline to increase gastric tone was significantly
decreased in rats fed HFD, viz., 0.053 = 0.004 g at

50 pmol and 0.09 + 0.003 g at 100 pmol (n = 3).
Conclusion: These results suggest that exposure to a
HFD during the perinatal period increases GABAergic
neurotransmission to gastric-projecting DMV neurons.
This results in a decrease in DMV neuronal excitabil-
ity, and an inhibition of vagal efferent outflow to the
stomach.
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Sexually dimorphic effects of unpredictable early life
adversity on visceral pain in a rodent model:
Importance of estradiol

A. CHALONER' and B. GREENWOOD-VAN
MEERVELD?

"University of Oklahoma, Dept. of Neuroscience,
Edmond, USA, and ?University of Oklahoma HSC,
OCNS, OKC VA Medical Center, Oklahoma City,
USA

Objective: Symptoms of irritable bowel syndrome
(IBS) fluctuate with the menstrual cycle, suggesting a
role for ovarian hormones in the development of
abdominal pain and abnormal bowel habits. A high
proportion of women with IBS also report a history of
early life adversity (ELA). The goal of the current study
was to test the hypothesis that ELA induces sexually
dimorphic changes in abdominal pain reporting that
are mediated via estradiol. Although current experi-
mental models of ELA, such as maternal separation,
mimic parental neglect they do not address ELA as a
result of abusive relationships. Therefore, in the cur-
rent study, we used a novel rodent model of ELA,
which experimentally reproduces attachment to an
abusive caregiver.

Methods: Neonatal rats were exposed to different pair-
ings of an odor and a shock to control for trauma pre-
dictability. In adulthood, visceral sensitivity was
assessed via a visceromotor response (VMR quantified
by the number of abdominal contractions during colo-
rectal distension (CRD). In a separate group of rats, the
VMR to CRD was assessed following ovariectomy
(OVX) and with subsequent estradiol replacement.
Cycling females were grouped according to estrus
cycle.

Results: Adult female rats that received unpredictable
ELA exhibited an exaggerated VMR to CRD as com-
pared to all other groups, which was observed at both
low and high levels of ovarian hormones. In contrast,
the VMR to CRD was not significantly different
between groups in adult males (Table 1). OVX reversed
the effects of unpredictable ELA on visceral hypersen-
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Number of Abdominal Contractions at 60 mmHg

. Low Ovarian High Cvarian
Cycling Females Hormones Hormones Males
Unpredictable 30.242 8™ 26.543.7* 27 8427 16.8+2.1
Odor Only 19.4:1.8 17.8£2.3 18.2:2.4 14.5¢1.7
Predictable 18.0:2.6 10.9+£1.0 18.8+3.4 12.4+0.9

sitivity in female rats (Unpredictable: 16.17 = 2.4,
Odor-Only: 14.5 + 1.3), and estradiol replacement
induced visceral hypersensitivity in the unpredictable
group at 60 mmHg (Unpredictable: 21.8 = 1.2, Odor
Only: 14.5 + 1.5; P < 0.05).

Conclusion: Our data demonstrate that unpredictable
neonatal adversity produces visceral hypersensitivity
that is sexually dimorphic and dependent on the acti-
vational effects of estradiol.
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Microstructural brain changes in patients with Diabe-
tes Mellitus and gastrointestinal symptoms
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Hospital, Mech-Sense, Denmark, *Sahlgrenska Hospi-
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gen, Norway, and ®Aarhus, Denmark

Objective: In patients with longstanding diabetes
mellitus (DM) there is increasing evidence of abnor-
mal processing of gastrointestinal sensations in the

mid
cingulate cortex

© 2012 THE AUTHORS

** p=0.01vs. all other groups
***p=0.001 ve. all ather groups

central nervous system. Using magnetic resonance
diffusion tensor imaging, we characterized brain
microstructure in areas involved in visceral sensory
processing and correlated these findings to clinical
parameters.

Methods: Twenty-six patients with DM and gastroin-
testinal symptoms and 23 healthy controls were stud-
ied in a 3T MR scanner. Apparent diffusion coefficient
(ADC) (i.e. diffusivity of water) and fractional anisot-
ropy (FA) (i.e. organization of fibres) values were
assessed in the “sensory matrix’: cingulate cortex,
insula, prefrontal and secondary sensory cortex, amyg-
dala and corona radiata. Corpus callosum served as
control area.

Results: Patients had decreased FA values compared
to controls in (i) anterior (P < 0.001), mid (P = 0.002)
and posterior (P < 0.001) cingulate cortex, (ii) prefrontal
cortex grey matter (P < 0.001), (iii) corona radiata

(P < 0.001), (iv) secondary sensory cortex (P = 0.005), (v)
anterior white matter (P = 0.048), anterior grey matter
(P = 0.013) and posterior grey matter (P < 0.001) insula.
No difference between the two groups were found in
corpus callosum (P > 0.05). The microstructural
changes were for some areas correlated to the clinical
parameters such as bloating (in anterior insula), mental
wellbeing (in anterior insula, prefrontal cortex, mid

cingulate corte
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cingulate and corona radiata), autonomic function (pos-
terior insula and anterior cingulate), and the presence
of gastroparesis (in anterior insula).

Conclusion: Our findings suggest that microstructural
changes of brain areas involved in visceral sensory pro-
cessing are correlated to autonomic dysfunction and
might be involved in the pathogenesis of gastrointesti-
nal symptoms in diabetes patients.
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Psychological stress induces anxiety and pain hyper-
sensitivity through glucocorticoid and CRF-Mediated
Mechanisms in the Amygdala

A. JOHNSON?, L. TRAN? and B. GREENWOOD-VAN
MEERVELD?

'OU Health Sciences Center, OK Center for Neurosci-
ence, Oklahoma City, OK, USA, and ?0OU Health Sci-
ences Center, OK Center for Neuroscience, BRC 272,
Oklahoma City, OK, USA

Objective: In irritable bowel syndrome (IBS), func-
tional imaging during rectosigmoid distension reveals
a hyperactivation of the amygdala, a key central
nucleus involved in the autonomic and neuroendo-
crine response to stress. Our previous studies have
shown that local exposure of the central nucleus of
the amygdala (CeA) to elevated levels of corticoste-
rone (CORT) induces anxiety-like behavior and pain
hypersensitivity, resembling the hallmark features of
IBS. The overall goal of this study was to investigate
whether the CeA is involved in anxiety and pain
hypersensitivity in a rodent model of psychological
stress induced by repeated water avoidance stress
(WAS). Here we test the hypothesis that glucocorti-
coid receptors (GR) and corticotrophin releasing factor
(CRF) expression increase in the CeA in response to
repeated WAS.

Methods: Groups of male Fisher 344 rats were sub-
jected to 1-hr of WAS or SHAM stress (control) for

7 days. The following phenotypes were investigated:
anxiety-like behavior was assessed using an open field
(OF) test; visceral sensitivity was measured as abdom-
inal contractions induced by isobaric colorectal dis-
tension (CRD) (20-60 mmHg); and somatic sensitivity
was quantified using Von-Frey filaments. In all rats,
fecal pellet output (FPO) and plasma CORT verified
the extent of the stressor. In separate groups, brains
were collected under anaesthesia immediately upon
stress termination (Day 7) or 24 h. following (Day 8)
WAS or SHAM stress to measure GR and CRF expres-
sion in the CeA with immunohistochemistry and
gRT-PCR.

Results: Repeated WAS induced multiple phenotypic
behaviors that are summarized in Table 1. Within the
CeA, WAS decreased GR staining on Day 7 and 8 by
27% and 21% (P < 0.05 vs SHAM), respectively. This
change in protein content was accompanied by a 0.3
fold decrease in GR expression (P < 0.05) and a 2.4 fold
increase in CRF expression (P < 0.05) in the amygdala
on Day 8.

Conclusion: We have shown that reciprocal altera-
tions in GR and CRF expression within the CeA are
likely involved in anxiety and pain hypersensitivity
induced by repeated psychological stress. This study
highlights the importance of abnormal amygdala activ-
ity, specifically within the CeA, in rodent models with
IBS-like sequelae.
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Table 1: Results of Behavioral Testing

Phenotype Measure SHAM (n) WAS (n)
Stress Plasma CORT (ng/ml) (Day 7) 130450 (2) 13304130 (2)**
Reactivity Plasma CORT (ng/mil) (Day 8) 140420 (6) 14030 (5)
Daily FFO 1.040.4 (8) 5.4+0.9 (8)**
Anxiety-like S N
Bshavior % Time in Center of Open field 32.843.0% (3) 16.244.2% (3}
Somatic Von-Frey Filament Withdrawal k
Sensiivity Threshold (g) 90.1£5.9 (6) 62.8x4.1 (4)
Visceral CRD @ 60 mmHg (Day 7) 14.121.1 (6) 20.1£1.9 (B)**
Sensitivity CRD @ 60 mmHg (Day 8) 13.24¢2.0 (6) 21.7¢2.5 (68)

*P<0.05, ** P<0.01vs. SHAM, Unpaired Student’s t test
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Changes in peptidergic neurotransmission with VIP and
Substance P during postoperative ileus in rat are associ-
ated with c-Fos immunoreactivity in the brainstem

M. S. KASPAREK', B. GOETZ?, P. BENHAQP, |.
GLATZLE? and M. E. KREIS®

!Med. Universitit Miinchen, Abt. Chirurgie, Germany,
2Medizin. Universitit Miinchen, Abt. fiir Chirurgie,
Germany, °LMU Miinchen, Dept. of Surgery, Germany,
and *Uniklinik Tiibingen, Dept. of Surgery, Germany

Objective: Our aim was to study changes in neuro-
transmission with vasoactive intestinal polypeptide
(VIP; inhibitory) and substance P (excitatory) in rat
small intestine and to determine whether these
changes are associated with brainstem activation dur-
ing postoperative ileus (POI).

Methods: Jejunal circular muscle strips (n = 8/rat)
were obtained from male Sprague Dawley rats. Groups
(n = 6/group): Naive controls (NC), rats 12h (SC12h)
and 3d (SC3d) after laparotomy, and rats 12h (P12h)
and 3d (P3d) after laparotomy and standardized small
bowel manipulation to induce POL Intestinal transit
was measured by charcoal gavage ([%] small bowel
passed). Dose-responses to exogenous VIP (1071°-10

7 mol L™!) and Substance P (3 x 1071°-3 x 10”7 mol L™}
were studied. Effects of endogenously released neuro-
transmitters were studied by electrical field stimula-
tion (EFS; 20 V, 4 ms, 3 Hz) + L-Nitroarginine (L-NNA;
10** mol L"), VIP antagonist ([D-p-Cl-Phe6,Leul7]-VIP;
10 mol L™}, or Substance P antagonist ([D-Pro2,D-
Trp7,9]-Sub P; 10°° mol L™!). Studies were performed
under non-adrenergic, non-cholinergic conditions (pro-
pranolol 5 x 107 mol L™}, phentolamine 10" mol L™,
atropine 107M). c-Fos positive cells were counted in
nucleus tractus solitarii (NTS). Data: mean + SEM.
Results: Intestinal transit was delayed in POI groups
and SC12h (P12h 27 = 2; P3d 40 + 3; SC12h 48 = 2, all

P < 0.05vs NC 60 = 3%). VIP caused inhibition in all
groups (P < 0.05). Inhibition was more pronounced in
P12h, P3d, and SC3d (P < 0.05). Substance P caused exci-
tation in all groups (P < 0.05), which was reduced in P12h
and increased in P3d (P < 0.). EFS induced inhibition in
all groups, which was more pronounce in P12h (-67 +
8% vs NC -33 = 8; P < 0.05). VIP and Substance P antag-
onists had no effect on EFS responses (P = NS), while
L-NNA prevented EFS-induced inhibition in all groups
(P < 0.05). c-Fos expression in the NTS was increased in
all postoperative groups (P12h 1.9 + 0.4; P3d 6.7 + 0.9;
SC12h 2.6 + 0.5; SC3d 2.7 = 0.5; P < 0.05 vs NC 0.3 =
0.1), particularly in P3d (P < 0.05 vs all other groups).
Conclusion: Early POI is associated with an increased
inhibitory effect of VIP, reduced excitatory effect of
Sub P, and increased release of inhibitory transmitters
(potentially nitric oxide). After 3d, increased sensitivity
for VIP persists, while the excitatory effect of Sub P is
now increased. As c-Fos is upregulated in all postopera-
tive groups, the observed changes appear not to be
related to brainstem activation. DFG KA2329/5-1.
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Longitudinal assessment of colitis in the adoptive
transfer mouse model using colonoscopy and (PET/CT
M. HEYLEN', |. D. MAN?, S. STAELENS®, S. DELEYE®,
P. PELCKMANS®, T. MOREELS® and B. D. WINTER?
"University of Antwerp, Division of Gastroenterology,
LEMP, Belgium, 2Universz'ty of Antwerp, LEMP, Divi-
sion of Gastroenterology, Belgium, ®University of
Antwerp, Molecular Imaging Center, Belgium, and
4Antwerp University Hospital, Gastroenterology &
Hepatology, Belgium

Objective: Techniques allowing longitudinal assess-
ment of colonic inflammation over time are indispens-
able for in vivo research in inflammatory bowel diseases.
This study evaluated colonoscopy and micro-positron
emission tomography/computed tomography («PET/CT)
to follow-up colitis in an adoptive transfer mouse model.
Methods: Colitis was induced in immunodeficient
SCID mice by adoptive transfer of CD4"CD25 CD62L*
T lymphocytes, isolated from BALB/c mice; controls
were injected with PBS (n = 8 in each group). Mice
were monitored at weeks 2, 4 and 6 for clinical out-
comes (body weight, stool consistency, mobility and
piloerection) and for the severity of colitis using colo-
noscopy and uPET/CT. During colonoscopy, bowel
wall thickening, alterations of vascular pattern, stool
consistency and adherence of fibrin to the colon wall
were scored. The uptake of 2-deoxy-2-[18F] fluoro-D-
glucose (FDG) was measured by yPET/CT to detect
colonic inflammation. At week 6 mice were sacrificed
for post-mortem colonic macroscopic, microscopic and
myeloperoxidase (MPO) assessment.

Results: In colitis mice, body weight significantly
decreased over time (17% at week 4 and 22% at week
6), whereas the clinical score significantly increased
over time from 0.6 = 0.5 to 4.2 = 0.5 and 4.3 + 0.6 at
weeks 2, 4 and 6 respectively. Colonoscopy showed
signs of mild mucosal inflammation in the distal colon
from the 4th week on and the colon remained inflamed
at week 6 as evidenced by a significant increase in col-
onoscopic score from 0.8 = 0.4 at week 2 to 5.5 = 1.1
and 4.1 = 1.0 at week 4 and 6 respectively. The FDG
activity was increased in colitis mice to 1.9 = 0.3 at
week 2, 3.0 = 0.6 at week 4 and 3.0 = 0.4 at week 6.
None of these parameters changed over time in the
control mice. The colonoscopic and yPET/CT findings
correlated with each other and with the macroscopic
score, the microscopic score and MPO activity, reach-
ing significant R-values between 0.60 and 0.93.
Conclusion: Our findings suggest that adoptive trans-
fer of CD4*CD25 CD62L" T lymphocytes in SCID
mice results in a reproducible, mild colitis. Colonic
inflammation can be monitored over time by both col-
onoscopy and uPET/CT where uPET/CT picks up
inflammation at an earlier time-point than colonos-
copy. Both techniques represent reliable and safe meth-
ods without the need to sacrifice animals.
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An equivalent of Hypothalamic-Pituitary—Adrenal
(HPA) axis exists in the colon: Expression, cellular
location and regulation in mice

P.-Q. YUAN', L. WANG?, C. KIANK® and Y. TACHE®
'UCLA, Dept. of Medicine, CURE, CNS, Los Angeles,
CA, USA, and ?UCLA, Dept. of Medicine, CURE,
CNS, Los Angeles, USA

Objective: We showed that corticotropin releasing fac-
tor (CRF) and CRF receptor type 1{(CRF1), respectively
the initiator and effector for HPA signaling, are
expressed in the rat colon and regulated by immune
stress (Neurogastroenterol Motil. 2007, Peptides. 2010).
A local HPA equivalent system has been described in
the skin (Physiological Rev, 2000), cochlea in mouse
ear (] Neurosci, 2011) and human retinal pigment epi-
thelium cells. The activation of this local HPA equiva-
lent system leads to local production and release of
cortisol (] Endocrinol 2007). In this study, we detect
the elements of the HPA axis in the mouse colon. (i)
Gene expression, (ii) Cellular localization, and (iii) Reg-
ulation by CRF overdrive in transgenic CRF over-
expressing (CRF-OE) mice.

Methods: Proximal colonic tissue samples were col-
lected from adult male C57Bl/6 (7-12 weeks, n = 5),
CRF-OE and wild-type littermate mice (3-6 months,

n = 6-8). The gene expression and regulation of CREF,
CRF1, proopiomelanocortin (POMC), prohormone con-
vertases PC1 and PC2, melanocortin 2 receptor (MC2),
key glucocorticoids synthesizing enzymes CPY11A1l,
CPY11B and glucocorticord receptor (GR) were
detected by using RT-PCR and quantitative real time
PCR. Immunostaining for CRF, CRF1 and g-Endorphin
was performed in the colonic tissue sections and whole
mount preparations.

Results: Transcripts of CRF, CRF1, POMC, PC1, PC2,
MC2, CYP11A1, CYP11B1 and GR were detected in
the colon although with a lower level (except PC1/
PC2) than positive controls such as the mouse cerebral
cortex and hypothalamus for CRF and CRF1; the
mouse pituitary for POMC, PC1 and PC2; the mouse
adrenal gland for MC2, CYP11A1 andCYP11B1. CRF
immunoreactivity was located in cells scattered in the
epithelia, crypts, lamina propria, submucosal and my-
enteric neurons while CRF1 and p-endorphin were
only located in the enteric neurons. Compared to wild
type littermates, CRF-OE mice showed a significantly
elevated CRF mRNA level not only in the hypothala-
mus but in the colon as well.

Conclusion: These data support the existence of a
local equivalent of the HPA axis in the colon and
suggest possible implications in the modulation of
colonic response to local stressors which will help to
clarify the local neuro-endocrine mechanisms
involved in the stress-related bowel disorders such as
IBS and IBD.
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Stress reactivity in children with functional abdominal
pain and healthy controls

K. WEIMER', M. D. GULEWITSCH?, A. A. SCHLARB®
and P. ENCK®

"Universitdtsklinik Tiibingen, Psychosomatische Med-
izin, Germany, *University Tiibingen, Clinical Psy-
chology, Germany, and ®University Hospital
Tiibingen, Psychosomatic Medicine, Germany

Objective: There is a high prevalence of functional
gastrointestinal disorders in school age children which
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seem to be related to stress. Children with functional
abdominal pain (FAP) report more daily stressors and
stressors are predictive for bodily complaints in these
children. In experimental studies stress induced higher
heart rates and systolic blood pressure in children with
FAP compared to healthy controls, but little is known
about gastric reactions to stress in these children.
Methods: Stress reactivity of 14 children with FAP
and 14 healthy children, matched for gender and age
(7-12 years, 9.46 + 1.5 years; 50% female), was com-
pared by using the Trier Social Stress Test (TSST). The
TSST induces psychosocial stress during an anticipa-
tion period (10 min) and a test period (10 min) during
which subjects have to perform a free speech and men-
tal arithmetics in front of an audience. Outcome mea-
sures were subjective assessments of anxiety and
symptoms as well as objective physiological outcomes
such as the ECG, electrogastrogram (EGG) and saliva
cortisol levels.

Results: Children with FAP responded with higher
heart rate changes during the stress tasks (P = .022)
(Fig). Myoelectrial activity of the stomach was different
from healthy children at baseline with fewer normoga-
stric myoelectrical activity (P = .018). Normogastric
activity did not respond to stress but tachygastria
increased with stress. Furthermore, most physiological
reactions were related to perceived anxiety at baseline.
Conclusion: These preliminary results show that chil-
dren with FAP exhibit altered cardiac as well as gastro-
intestinal responses to stress as compared to healthy
children indicating higher sympathetic activation. The
study needs to be continued because of the small sam-
ple size.
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Restraint stress elevates CRF expression and increases
CRE release in the rat stomach

S. LIU", N. LONG?, G. TALHOUARNE?, K. BECK-
WITH? and S. COOPER?

"University of Wisconsin, Dept. of Biology, La Crosse,
USA, and °University of Wisconsin-L, Biology, La
Crosse, USA

Objective: Corticotropin releasing factor (CRF) has
been implicated in stress-induced delayed gastric emp-
tying via activating the CRF2 receptors in the brain as
well as in the stomach. Stress has been shown to
increase CRF expression in several brain regions. The
stomach also produces CRF locally. The aim of the
present study was to test a hypothesis that stress ele-
vates CRF expression and increases CRF release in the
rat stomach.

Methods: Male adult Sprague Dawley rats were placed
under restraint stress for 1 h. Controls were allowed to
move freely in their cages without restrained. Rats
were euthanized at different time points (immediately,
4, 8, and 24 h) after stress. The stomach was removed.
Real time RT-PCR was used to study changes in CRF
mRNA levels in the stomach. Whole-mount myenteric
plexus was dissected and used for immunofluorescence
staining of CRF. Enzyme immunoassay was used to
measure CRF release in the stomach.

Results: CRF mRNA levels markedly increased

(2.27 = 0.94 fold) immediately after the restraint stress,
reached to the highest level (18.16 + 11.35 fold) 8 h
after stress, and remained elevated 24 h after stress.
Restraint stress significantly increased the number of
CRF-immunoreactive (IR) neurons/myenteric ganglion
in the rat stomach (control: 1.75 + 0.11; immediately
after stress: 4.31 = 1.59, P < 0.05; 4 h after stress:

2.77 + 0.44; P < 0.05). The number of CRF-IR neurons/
myenteric ganglion returned to normal level 8 h after
stress. Restraint stress also increased CRF release in
the rat stomach (control: 0.26 + 0.03 pg mg! ml”;
immediately after stress: 1.27 + 0.18 pg mg! ml’!,

P <0.001; 4 h after stress: 0.73 + 0.22 pg mg ™! ml’,

P < 0.01). The amount of CRF release in the stomach
returned to normal level 8 h after stress.

Conclusion: Restraint stress elevates CRF expression
and increases CREF release in the stomach. Elevated
CREF levels and CRF release in the rat stomach may
contribute to the slowdown of gastric emptying and
fullness in the stomach in times of stress.

Friday, 7 September 2012, 12.30 — 14.30, Foyer Sala Magenta
PS-08 Basic and Translational Session: Extrinsic Neural Pathways, Hypersensitivity and Pain
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Serum from diet induced obese mice inhibits excitabil-
ity of mouse vagal afferent neurons

M. BEYAK and S. ]. PARK

GIDRU, Queen'’s University, Kingston, Ontario,
Canada

Objective: Recent work has demonstrated that diet
induced obesity impairs responses to satiety mediators
in vagal afferent neurons. This effect was not limited
only to those vagal afferents innervating the GI tract,
therefore we hypothesized that circulating factors may
play a role. Therefore we set out to determine the
effects of serum from obese mice on the excitability of
vagal afferents.

© 2012 THE AUTHORS

Methods: Mice were fed diets composed of 60% kCal
from fat (obese) or 10% (lean) for 12 weeks. At

12 weeks serum was collected. Leptin levels were mea-
sured by ELISA. Nodose ganglion neurons from control
mice were harvested, and incubated overnight with
lean or obese mouse serum. Patch clamp studies were
performed and excitability of the neurons assessed.
Results: 60% fat fed animals were obese and hyperlep-
tinemic. Serum from obese mice significantly
increased rheobase (32.7 + 3.8 pA (n = 15, 10%) vs

78.6 + 16.1 pA (n = 14, 60%, p,0.02, P < 0.05]},
decreased input resistance (471.8 = 39.1 MQ (n = 15,
10%) vs 345.6 + 45.7 MQ (n = 14, 60%, P < 0.05)) and
reduced number of APs at twice rheobase (4.0 + 0.6

(n =15, 10%) vs 1.5 + 0.2 (n = 14, 60%, P < 0.05)). To
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The effect of high caloric food on chronic stress
responses in rat

H.-S. RYU', Y. S. KIM?, S. C. CHOP, E. S. CHOI® and
M. Y. LEE?

"Wonkwang University, Dept. of Internal Medicine,
Iksan, Republic of Korea, °Wonkwang University,
Internal Medicine, Iksan, Republic of Korea, and
3SWonkwang University, Physiology, Iksan, Republic of
Korea

Objective: The purpose of this study was to elucidate
whether high caloric food has a beneficial effect on the
chronic variable stress induced behavioral and neuro-
chemical changes.

Methods: Twenty-seven adult male rats, weighing
about 290 g, were divided into 5 groups: control(CONJ,
restraint stress with regular food (Res A), restraint
stress with sweet food (Res B), chronic variable stress
with regular food (CVS A), chronic variable stress with
sweet food (CVS B). Before and after the experiment,
all rats were evaluated and analyzed their exploring
behavioral activity using activity monitor system. The
weight of body adrenal gland, epididymal fat and the
levels of the plasma ACTH and corticosterone were
measured. Plasma levels of pro- and anti-inflammatory
cytokines (TGF-f, IL-2 and interferon-y) were also
investigated.

Results: All stress groups showed significantly
increase in the relative adrenal weight compared to the
control group. However, even though there is no signif-
icant difference in the plasma corticosterone concen-
tration between all groups, the levels of the plasma
ACTH concentration in CVS A group is significantly
decreased compared to Res A and Res B groups. In
open field test before the experiment, there were no
activity differences between all groups. However, after
the experiment, CVS B group showed significantly
increase their exploring activity compared to CVS A
and control group. In western blotting assays, IL-2 and
interferon-y, were significantly increased in CVS A
group only and there is no difference in TGF b, anti-
inflammatory cytokine expression between all groups.
Conclusion: These results suggest that there is a rela-
tionship between non-adaptable stress and the produc-
tion of the proinflammatory cytokines and that also
high caloric food ingestion can reduce the stress-
induced proinflammatory cytokine productions but has
no effect on the antiinflammatory cytokine produc-
tions in rats.

determine the possible role of leptin in these changes
we incubated neurons with 100 n mol L™" leptin over-
night. Leptin treatment significantly increased rheo-
base (52.3 + 7.8 pA (n = 13, control) vs 100.8 + 18.6 pA
(n = 12, Leptin)) and reduced action potential number
(3.7 £ 0.5 (n = 13, control) vs 1.6 + 0.3 (n = 12, Leptin,
P < 0.05). Leptin also significantly inhibited the num-
ber of neurons responding to CCK and 5-HT (assessed
by calcium imaging).

Conclusion: Circulating factors present in obsese
mouse serum inhibit excitability of vagal afferents.
Leptin can reproduce some of these effects, suggest-
ing a possible role for hyperleptinemia in these
changes.
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Identification of the classes of spinal afferents acti-
vated during spontaneous motor activity of the murine
large intestine

V. ZAGORODNYUK', M. KYLOH?, S. BROOKES?
and N. SPENCER?

!Flinders University, Dept. of Human Physiology, A-
delaide, Australia, and °Flinders University, Human
Physiology, Adelaide, Australia

Objective: The functional role of the different classes
of visceral afferents that innervate the large intestine
is poorly understood. In this study we developed a
novel preparation that allowed us to determine which
classes of spinal afferents running in the rectal nerves
respond during naturally occurring colonic migrating
motor complexes (CMMCs) and induced contractions
of the smooth muscle.

Methods: Isotonic or isometric transducers were used
to record changes in length or force in the rectum and
in the distal colon (25 mm orally) in full thickness flat
sheet preparations of the whole mouse colorectum (80-
90 mm). Extracellular recordings were made from rec-
tal nerves entering the colorectum.

Results: The low threshold muscular and muscular-
mucosal rectal afferents were reliably activated by
low levels of circumferential stretch induced by
increase in length (1-2 mm) or by load (1-3 g). Major-
ity of these units (25 of 34) were also activated by
spontaneous CMMC contractions with a mean fre-
quency of 1.53 = 0.23 Hz (n = 8) under isotonic condi-
tions and 2.52 + 0.36 Hz (n = 17) under isometric
conditions. In a small proportion of cases, some low
threshold stretch-sensitive afferents (5 out of 34
units) decreased their firing rate during the peak of
the CMMC contractions only when the preparation
was under maintained (4 min) circumferential stretch.
Physostigmine (0.1 x mol L™!) enhanced the ampli-
tude of CMMC contractions (by 75 + 30%, n =5,

P < 0.05) and CMMC-induced firing of low threshold
mechanoreceptors (by 115 +51%, n =5, P < 0.05)
compared with controls. Bethanechol (100 z mol L)
induced strong tonic contractions followed by activa-
tion of low threshold afferents under both isotonic
(n = 10) and isometric (n = 7) conditions. Intramural
high threshold (““serosal”) afferents (n = 6) were
activated by intense levels of circumferential stretch
(10-20 g) but not during spontaneous CMMC
contractions nor intense contractions induced by
bethanechol.

Conclusion: Low threshold wide dynamic range mus-
cular and muscular-mucosal rectal afferents are acti-
vated by spontaneous CMMC contractions. No
activation of high threshold rectal afferents was
detected during CMMCs or intense contractile activity
in naive mouse colorectum.
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Mechanical and chemical stimulation of human vis-
ceral afferents

C. MCGUIRE', G. BOUNDOUKP, |. HOCKLEY?, M.
PEIRIS®, A. BLACKSHAW?, C. KNOWLES? and D.
BULMER?

"London, United Kingdom, and ?Queen Mary Univer-
sity of London, United Kingdom

Objective: We have developed In vitro electrophysio-
logical recordings of afferent fibre activity in isolated
human intestine. This human model of visceral pain
has potential usefulness in translational studies on
experimental therapeutics. To investigate the utility of
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our model we examined the response to the algogenic
mediators bradykinin (BK) and adenosine triphosphate
(ATP) and to mechanical probing alone and in the pres-
ence of a TRPV4 agonist.

Methods: All experiments were performed in accor-
dance with UK human ethics regulations [NREC 09/
HO0704/2]. Surgically resected human colon, ileum and
appendix were obtained from consenting patients
undergoing right hemicolectomy, subtotal colectomy,
or panproctocolectomy as part of their standard surgi-
cal treatment. Mesenteric nerve bundles were dissected
free and afferent activity was recorded using suction
electrodes. Receptive fields were located by probing the
serosal surface of the tissue with a 2 g von Frey hair
(VFH). A stimulus response curve was generated using
70-4000 mg VFHs. Peak responses to repeat 2 g VFH
were compared before and after superfusion of the
TRPV4 agonist GSK1016790A ({10 4 mol L™ in 10 ml
krebs n = 3). BK was superfused into the bath (1 x mol
L™ or 10 g mol L™" in 10 ml Krebs, n = 5). ATP was
either superfused (10 m mol L™! in 10 ml Krebs, n = 2;
1 m mol L™} in 20 ml Krebs, n = 2) or directly applied
to the tissue (10 m mol L™ in 500 ul or 1 ml Krebs,

n = 2). Peak firing was determined before and after BK
application.

Results: Few fibre recordings were made from 11 tis-
sues (5 colon, 4 appendix, 2 ileum). Mechanosensitive
receptive fields were found on the serosal surface at
the bifurcation of blood vessels. Incremental strength
VFH probing produced a stimulus response curve.
Application of GSK1016790A produced a significant
increase in the response to probing with 2 g VFHs
(before 41.3 + 4.7 vs after 71.7 = 2.7 spikes/20 s,

P < 0.05). BK produced a significant increase in nerve
activity (before 51.6 = 29.8 vs after 128.2 + 44.4
spikes/20 s, P < 0.05). ATP elicited an increase in
afferent firing (before 14.6 + 7.0 vs after 42.5 + 9.8
spikes/20 s, P < 0.05).

Conclusion: These data confirm the feasibility of In
vitro electrophysiological recordings from human vis-
ceral afferents. Preparations respond to both mechani-
cal and chemical stimuli. Furthermore, the data
demonstrates an important role for TRPV4 in human
visceral afferent mechanosensitivity.
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Ageing and gastrointestinal sensory function: Altered
colonic mechanosensory and chemosensory function in
the aged mouse

C. KEATING', L. NOCCHP, Y. YU? and D. GRUN-
DY?

1University of Sheffield, Dept. of Biomedical Science,
United Kingdom, and University of Sheffield, Bio-
medical Science, United Kingdom

Objective: Ageing has a profound effect upon gastroin-
testinal function through mechanisms that are poorly
understood. In this current study we investigated the
effect of ageing upon colonic sensory signalling path-
ways in order to address this question.

Methods: An in vitro mouse colon preparation with
attached lumbar colonic nerves, inferior mesenteric gan-
glion and lumbar splanchnic nerves was used to study
mechanosensory and chemosensory afferent function in
young (3 month) and old (24 month) mice. Mechanosen-
sitivity was investigated by saline-induced ramp disten-
sions of colonic segments (to an intraluminal pressure of
60 mmHg), while chemosensitivity was determined by
superfusion of agonists into the bath. SERT and TPH-1/
2 expression were analysed by real-time PCR, and EC
cell numbers were determined using anti-5-HT immu-

nohistochemistry. Data presented as mean + SEM

(n > 6). Data analysed by one or two way anova or by
Students t-test. P < 0.05 was taken as significant.
Results: Ramp distensions of colonic segments caused
an increase in afferent discharge via the activation of
distinct subtypes of mechanosensitive afferents. We
classed these afferents as low threshold (LT), high
threshold (HT) and wide dynamic range (WDR) accord-
ing to their stimulus response properties. Ageing
affected colonic afferent mechanosensory function.
Total afferent discharge in response to ramp distension
was attenuated in 24 month animals (P = 0.016 versus
3 month) in which the HT afferent response was sig-
nificantly blunted (P = 0.006 versus 3 month), while
LT and WDR afferent responses were unaffected. Age-
ing also affected colonic afferent chemosensory func-
tion. The peak afferent response to 10 x mol L™! 5-HT
was similar in 24 month and 3 month animals; how-
ever the latency and duration of the afferent response
profile elicited by 5-HT was attenuated in 24 month
animals (P < 0.001 versus 3 month). In contrast 300 p
mol L' 2-Me-5HT elicited an afferent response profile
and peak afferent response that were significantly
reduced in 24 month animals (P < 0.0001 and P < 0.05
versus 3 month respectively). EC cell numbers were
moderately elevated in the distal colon, while SERT
and TPH1 expression levels were significantly
increased.

Conclusion: Ageing is associated with decreased colo-
nic afferent mechanosensitivity in which the HT me-
chanosensitive afferent response appears most affected.
Chemosensitivity to 5-HT is reduced in the ageing
colon and may reflect altered 5-HT bioavailability.
Funded by BBSRC.
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Neurophysiological, cellular and environmental regula-
tion of visceral hypersensitivity in ulcerative colitis
like inflammation

S. SARNA', J. CHEN? and ]. WINSTON?

1University of Texas, Dept. of Internal Medicine, Gal-
veston, USA, and *The University of Texas, Internal
Medicine, Galveston, USA

Objective: Hypersensitivity of the afferent and dorsal
horn neurons induced by inflammation is at the root
of neuropathic and somatic pain. The tacit assump-
tion is that inflammation in ulcerative colitis and
Crohn'’s disease patients induces visceral hypersensi-
tivity, which contributes to the symptom of pain.
However, clinical studies did not consistently find
visceral hypersensitivity (VHS) in response to colorec-
tal distension (CRD) in ulcerative colitis patients.
We tested the hypothesis that dextran sodium sulfate
(DSS)-induced colonic inflaimmation that mimics the
inflammation in ulcerative colitis patients does not
induce VHS. However, concurrent chronic
psychological stress dramatically enhances VHS to
CRD.

Methods: We induced colonic inflammation by oral
administration of 5% dextran sodium sulfate for 5 days.
A 9-day heterotypic intermittent chronic stress (HeICS)
protocol comprised of water avoidance, forced swim-
ming and cold restraint stressors induced chronic stress
in rats starting on day-6 of inflammation. Rats receiving
regular water or HeICS alone served as controls.
Results: We found that DSS inflammation did not
induce VHS to CRD (DSS-rats). However, HelCS, sig-
nificantly increased VMR to CRD (HelICS-rats)

(P < 0.05). HeICS during DSS inflammation (DSS+He-
ICS rats) synergistically enhanced the VMR to CRD
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that was greater than by HeICS alone (P < 0.05). The
responses of single unit fibers of decentralized dorsal
root neurons to CRD from control, DSS-rats and
DSS+HelCS rats were similar to those of VMR to
CRD. DSS and HelCS significantly increased the
recruitment of fibers that responded to CRD (P < 0.05).
HelCS+DSS significantly increased the proportion of
HT fibers versus those in control. We investigated
whether the two stressors altered the expression of
prominent nociceptive proteins in L6/S1 DRG. We
found that DSS or HelICS alone did not affect the
expression of nociceptive proteins BDNF and NGF.
However, DSS+HeICS significantly enhanced both pro-
tein expressions in DRG. We also found that TRPA1
receptor antagonist, HC-030031 (0.5 mg kg™ i.p.)
blocked the effects of DSS and HeICS on VHS.
Conclusion: We conclude that ulcerative colitis-like
inflammation induced by DSS in rats does not induce
visceral hypersensitivity to colorectal distension. How-
ever, concurrent chronic stress synergistically
enhances the VHS during inflammation that may con-
tribute to the symptom of pain in ulcerative colitis
patients.
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Dose-dependent antihyperalgesic effect of somatostatin
(sst) receptor subtype agonists in a rodent model of vis-
ceral hypersensitivity induced by repeated noxious
colorectal distension

M. LARAUCHE', A. MULAK?, M. MILLION®, |. RI-
VIER? and Y. TACHE?®

1UCLA, CNS & CURE, Los Angeles, CA, USA, *Wro-
claw Medical University, Dept. of Gastroenterology,
Poland, *UCLA, CNS & CURE, Los Angeles, USA,
and “The Salk Institute, The Clayton Foundation Labs
for Peptide Biology, La Jolla, USA

Objective: To investigate whether the stable pan-sstl-
5 agonist, ODT8-SST or new selective sstl, sst2, or
sst4 peptide agonists injected intraperitoneally (IP)
modulate visceral hyperalgesia induced by repeated
noxious colorectal distension (CRD) in mice.

Methods: Adult male C57B1/6 mice were monitored
for visceromotor response (VMR) to phasic noxious
CRD using a novel non-invasive technique (Larauche et
al., 2010). Mice (7-14/group) were injected IP (0.1 ml)
with ODT8-SST, sstl, sst2 or sst4 agonists (3 or 10 ug/
mouse), vehicle (saline) or received no injection. CRD
consisted of 4 sets of distensions (each set: 3 CRDs at
55 mmHg). Immediately after recording a baseline
VMR during the 1st CRD set, peptide or saline was
injected IP and 30 min later three consecutive CRD
sets were performed. The mean VMR value for each
consecutive CRD set was expressed as percentage of
the respective baseline. For comparison between groups
2-way ANova with Bonferroni post-test was used.
Results: A significant increase above the baseline
VMR was observed during the three consecutive CRD
sets in non-injected (160 = 9%, 153 + 15%, 143 = 11%,
P < 0.01) and in IP saline-injected (141 + 9%,

126 + 11%, 138 = 10%, P < 0.05) mice. ODT8-SST pre-
vented the development of noxious CRD-induced vis-
ceral hypersensitivity only at the highest dose (VMR at
10 pg: 92 = 3%, 80 + 4%, 90 = 7%, P < 0.05). The anti-
hyperalgesic action of selective sst2 agonist was
equally potent at both doses (VMR at 3 ug: 93 = 9%,

P <0.01; 85 + 12%, P < 0.05; 86 + 16%, P < 0.001;

10 pg: 84 = 7%, P < 0.001; 85 = 10%, P < 0.01;

80 = 9%, P < 0.001). The effect of selective sstl agonist
was time and dose-dependent as it prevented the devel-
opment of hyperalgesia only during the 1st CRD set
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after injection at 10 ug dose (VMR: 94 = 5%,

P < 0.001). The selective sst4 agonist exerted no effect.
Conclusion: The hypersensitivity induced by repeated
noxious CRD in mice is prevented by the peripheral
injection of the stable pan-sstl-5 agonist - ODT8-SST,
selective sst2 or sstl agonists in a time and dose-
dependent manner. Sstl receptor may represent a novel
target to modulate visceral pain in addition to sst2.
Supported by: NIH RO1DK-57238, P30DK-041301 (YT),
1K01DK088937 (ML).
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TRPV1 receptors and visceral hypersensitivity in coli-
tis-induced motility and sensitivity disorders

H. DE SCHEPPER', W. VERMEULEN?, |. D. MAN?, P.
PELCKMANS? and B. D. WINTER?

"University Hospital Antwerp, Dept. of Gastroenterol-
ogy, Edegem, Belgium, and University Hospital
Antwerp, Gastroenterology, Edegem, Belgium

Objective: Patients with inflammatory bowel disease
(IBD) often suffer from gastrointestinal motility and
sensitivity disorders. These disturbances have a major
impact on quality of life and can present a significant
therapeutic problem.

Methods: We evaluated gastrointestinal motility in
rats with trinitrobenzene sulphate (TNBS)-induced
colitis, focussing on the upper gut. To measure colo-
rectal sensitivity we performed in vivo electrophysio-
logical measurements of sensory nerve activity at the
dorsal root level as well as VMR (visceromotor reflex)
measurements.

Results: Experimental colitis inhibits gastric empty-
ing. This colitis-induced gastroparesis was reversed by
hexamethonium, an inhibitor of synaptic neurotrans-
mission, suggesting the involvement of a neuronal
pathway between colon and stomach. Fos expression
studies indicated that colitis induced hyperactivation
of extrinsic afferent nerve fibers within the colonic pel-
vic nerve. Pelvic nerve section normalized gastric emp-
tying in TNBS rats, showing that colitis sensitized
pelvic afferent neurons thereby activating a cologastric
inhibitory reflex leading to gastroparesis. TRPV1 recep-
tors are known as integrators of various inflammatory
stimuli at the level of the afferent terminal. Pretreat-
ment with the specific TRPV1 receptor antagonist
BCTC dose-dependently improved colitis-induced gast-
roparesis. In agreement, rats with colitis showed a sig-
nificant increase in TRPV1 receptor expression in the
pelvic afferent neurons innervating the inflamed colon.
To verify that TNBS colitis sensitized pelvic afferent
nerve fibers, we performed in vivo electrophysiological
measurements of sensory nerve activity at the dorsal
root level. Colitis increased both spontaneous and the
colorectal distension-induced activity of unmyelinated
C-fibers. In addition, colitis increased the VMR to colo-
rectal distension. The TRPV1 receptor antagonist
BCTC normalized the sensitized afferent response to
colorectal distension of C-fibers. BCTC also partially
reversed the colitis-induced increased VMR responses
to colorectal distension, both after intraperitoneal and
after intrathecal injection. These results confirm the
efficacy of TRPV1 blockade in our in vivo motility
studies and the crucial role of TRPV1 signalling in
colitis-induced motility and sensitivity disorders.
Conclusion: TRPVI inhibition could be a valuable
approach in the management of inflammation-induced
gastrointestinal motility and sensitivity disorders such
as post-infectious irritable bowel syndrome and IBD-
associated dysmotility.
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Involvement of the spleen in the anti-inflammatory
effect of vagus nerve stimulation in a rat model of coli-
tis

C. PICQ!, V. SINNIGER?, ].-F. MAYOL?, D. CLAREN-
CON” and B. BONAZ?

!IRBA-CRSSA, Experimental Neurophysiology, Greno-
ble, France, °GIN, Grenoble, France, *IRBA-CRSSA,
Grenoble, France, and “IRBA-CRSSA, Experimental
Neurophysiology, Grenoble, France

Objective: Low frequency vagus nerve stimulation
(VNS) has been successfully experimented on animals
to cure digestive inflammation. The peripheral anti-
inflammatory effect of VNS, is due to the release of
acetylcholine (Ach) of the vagus nerve which interacts
with the 2-7 nicotinic Ach receptor of macrophages
inhibiting the release of pro-inflammatory cytokines.
However, different pathways implicating other
immune cells could also have an important role.
Indeed, recent data have shown a crucial role of the
spleen in the peripheral anti-inflammatory effect of
VNS. The aim of the study was to better understand
the involvement of different splenic immune cells in
the anti-inflammatory effect of VNS during the initia-
tion of inflammation in a rat model of Crohn’s disease.
Methods: Rats were divided into 5 experimental groups
(n = 10/group): colitis-VNS, colitis-no VNS, saline-VNS,
saline-no VNS, control. Colitis was induced by intra-colo-
nic instillation of trinitrobenzene sulfonic acid (TNBS).
The stimulation electrode was fixed on the cervical por-
tion of the left vagus nerve. The stimulation parameters
were: 0.5 mA, 5 Hz, 30 s ON, 5 min OFF, during 3 h. At
the end of VNS, animals were euthanized; the spleen, the
distal and proximal colon were removed to analyse the
different lymphocytes sub-populations with flow cytome-
try as well as cytokines’ secretion. Myeloperoxidase was
also measured in the colonic samples.

Results: VNS had an effect on splenocytes’ functional-
ity; it increased the secretion of the anti-inflammatory
cytokine IL-10 in cultured activated splenocytes, espe-
cially CD4" lymphocytes. An anti-inflammatory effect
of VNS was observed in the proximal colon with a
decrease of MPO and a slight decrease of pro-inflam-
matory TNF for the colitis-VNS group compared to the
colitis-no VNS group.

Conclusion: VNS, which has an anti-inflammatory
effect on the digestive tract, also has an effect on spleno-
cytes’ functionality, especially on splenic CD4" lympho-
cytes in a rat model of TNBS colitis. An increase of the
anti-inflammatory cytokine secretion IL-10 was mea-
sured in the supernatants of cultured splenocytes from
the VNS groups compared to the no VNS groups. These
data have potential therapeutic implication for the use
of VNS in patients with Crohn’s disease.
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Effects of DA-9701 on responses of substance P, c-Fos
and pERK in spinal cord and dorsal root ganglion to
colorectal distension in Sprague-Dawley rats

S.-P. LEE', K.-N. LEE?, O.-Y. LEE?, D.-W. JUN?, H.-L.
LEE?, B.-C. YOON?, H.-S. CHOF and W. SOHN?
!Hanyang University Hospital, Dept. of Internal Medi-
cine, Seoul, Republic of Korea, and °Hanyang Univer-
sity Hospital, Internal Medicine, Seoul, Republic of
Korea

Objective: One of the important pathophysiologic
mechanisms of functional gastrointestinal disorders is
visceral pain. It is transmitted via various pain-related
substances such as substance P (SP), phophorylated
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extracellular signal-regulated kinase (pERK), and c-Fos.
DA-9701, standardized extract of Pharbitis Semen and
Corydalis Tuber, is known to be a new prokinetic
agent and to exert analgesic effects on the abdomen.
The aim of the study was to investigate whether DA-
9701 modulates pain-related substances such as SP,
PERK, and c-Fos in experimental model of visceral pain
induced by colorectal distension (CRD).

Methods: Total eighteen male Sprague-Dawley rats
were used. Rats were divided into three groups; the
negative control group (A) received no CRD or drug,
the control group (B) received CRD but no drug, and
the treatment group (C) received both CRD and drug.
CRD was produced by inflating the balloon to

60 mmHg four times for 20 s with a 5 min rest inter-
val. The drug (DA-9701) was administered orally and
the dosage was 60 mg kg!. Activations of SP, pERK,
and c-Fos in the dorsal root ganglion (DRG) and spinal
cord (L5S1) were determined by immunohistochemical
stain and western blot in all groups.

Results: Immunohistochemical stains for substance P,
PERK and c-Fos in the DRG and spinal cord showed
the increase in the number of activated neurons in B
group than in A group. The number of activated neu-
rons of p-ERK in C group decreased than that in B
group. There was no difference between C group and B
group in substance P and c-Fos. Western blot results
for p-ERK in the spinal cord showed the increase of
intensity in B group than in A group and the decrease
of intensity in C group than in B group.

Conclusion: We found that substance P, pERK and c-
Fos in the dorsal root ganglion and spinal cord were
activated in response to CRD and that the activation
of p-ERK was decreased by DA-9701. We demonstrated
that DA-9701 can decrease visceral pain mediators in
CRD-induced visceral pain model. These data suggest
that DA-9701 may play a role in the management of
functional GI disorders.
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Associations between visceral and somatic pain in
healthy volunteers

P. ENCK', B. HORING?, H. KUGEL? and V. BREN-
NER?

!Universititsklinik Tiibingen, Abt. fiir Innere Medizin
VI, Germany, and ®University Hospital, Internal Medi-
cine VI, Tuebingen, Germany

Objective: Patients with irritable bowel syndrome
(IBS) experience reduced pain thresholds for visceral
(intetsinal) stimuli but with respect to somatic pain
data are conflicting. The association between somatic

and visceral pain has rarely been investigated in
healthy subjects.

Methods: We included healthy male and female sub-
jects (n = 24 and 21, resp.) between 20 and 35

(25.8 + 3.8) years to measure pain thresholds with rec-
tal distension and with temperature stimulation at the
non-dominant hand. Visceral pain sensitivity (in
mmHg) was assessed by means of a barostat (G&J
Barostat, Missisauga, ON, Canada) using a double-ran-
dom staircase methods. Somatic pain was assessed by
a termode (TSA 11, Medoc Ltd, Ramat Yishai, Israel)
with triple threshold measurement by ascending meth-
ods of limits for heat and cold (in °C). Thresholds were
compared by Peason’s correlation coefficient.

Results: Pain thresholds for heat, cold, and pressure
were normally distributed and well within the pub-
lished norms (43.1 = 3.7 °C, 11.9 + 6.5 °C and

26.7 + 8.3 mmHg, resp.). Heat and cold pain thresholds
were highy and negativel correlated (r = -.685,

P < .001), and the pain thresholds for distension pres-
sure were associated both with the heat pain (r = .408,
P =.007) (Fig.) as well as cold pain (r = -.339, P = .024).
No influence of age and gender was found on these
associations.

Conclusion: In healthy subjects pain sensitivity varies
largely but is independent of the modality and body
system in which it is assessed. Hyperalgesia in pain
patients such as in IBS therefore should be independent
of the modality tested and may indicate a general (cen-
tral) dysfunction of processing of nociceptive stimuli.
However, in case of a dissociation between two or
more modalities this may indicate a pathology of a
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peripheral organ system. (Supported by a grant from
DFG, En 50/30-1 in FOR 1328).

Friday, 7 September 2012, 12.30 — 14.30, Foyer Sala Magenta
PS-09 Basic and Translational Session: Microbiota in Health and Disease
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Stimulation of colonic Toll-Like Receptors induces a
local immune response without histological signs of
inflammation or changes in bacterial wall adherence in
rats

M. AGUILERA', J. ESTEVEZ?, P. VERGARA® and V.
MARTINEZ*

!Univ. Auténoma de Barcelona, Cell Biology, Physiol-
ogy and Immunology, Spain, °Univ. Auténoma de Bar-
celona, Cell Biology, Physiology, Bellaterra -
Barcelona, Spain, 3Univ. Auténoma de Barcelona, Cell
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Biology, Physiology and Immunology, Bellaterra - Bar-
celona, Spain, and *Universidad Auténoma de Barce-
lona, Cell Biology, Physiology and Immunology, Spain

Objective: Within the gut, host-bacterial interactions
are mediated through epithelial toll-like receptors
(TLRs). Altered host-bacterial interactions, implying a
deregulation in TLR-dependent signaling, might be a
pathogenic mechanism leading to intestinal inflamma-
tion and secretomotor alterations, as observed in func-
tional gastrointestinal disorders. AIM: We assessed if
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TRPAL activation leads to the murine small mesen-
teric afferent signaling

W. JIANG, Y. YU and D. GRUNDY

University of Sheffield, Dept. of Biomedical Science,
United Kingdom

Objective: Transient receptor potential Al (TRPAI1)
expressed on the sensory neurons is a molecular target
for noxious cold, pungent irritants and endogenous
inflammatory mediator. It plays a major role in mediat-
ing inflammation and pain (Jordt et al. 2004, Nature;
Schwartz et al., 2011, Gastroenterology). However, its
action on the rodent visceral afferent discharge has not
been fully characterized yet. Thus we aimed to exam-
ine the contribution of TRPA1 to the mesenteric affer-
ent sensitivity in murine intestine.

Methods: Extracellular recording was made from mes-
enteric nerve bundles attached to a 2-3 ¢cm segment of
adult male mice (C56/BL6) small intestine In vitro.
The gut was cannulated to allow distension with Krebs
up to 60 mmHg at 15-20 min intervals. Once repro-
ducible responses to distensions had been established,
the segments were challenged with a selective and
potent TRPA1 agonist allyl-isothiocyanate (AITC) at
various concentrations (0.1, 0.3 and 1 m mol L' for

2 min. The time interval between any two consecutive
applications was more than 20 min. Data presented as
mean = SEM (n = 5-10) and were analysed by One or
Two-Way aNova or unpaired Student t-test as appropri-
ate. P < 0.05 is considered was significant.

Results: AITC stimulate afferent activity concentra-
tion-dependently. The latency was reduced (69 + 7 vs
43 = 7 vs 32 = 4 s, P < 0.005) whereas the peak dis-
charges was significantly increased (10 + 3 vs 37 + 6 vs
55 = 7 spikes/s, P < 0.005) with higher AITC concen-
tration. The response period was also markedly pro-
longed (0.1 vs 0.3 m mol L™} AITC: 153 + 12 vs

598 + 53 sec, P < 0.0001). 1 m mol L™ AITC-evoked
afferent excitation lasted for >20 min. Surprisingly, the
afferent response profile to intraluminal distension up
to 60 mmHg was not altered by AITC at any chosen
concentration, implying TRPA1 may not be primarily
involved in the visceral mechanosensitivity of either
the low or high threshold afferent subpopulations.
Conclusion: We demonstrate that TRPA1 agonist has
a profound effect on mesenteric afferent firing, consis-
tent with its expression on extrinsic sensory nerve ter-
minals in the gut wall. However, the prolonged nature
of the response to AITC may indicate its indirect
effects following TRPAl-mediated release of mediators
from the mucosal epithelium which we have recently
revealed a strong TRPAI gene expression. Supported by
the BBSRC.

stimulation of colonic TLRs alters local immune
responses, leading to inflammation, and/or host-bacte-
rial interactions, through the modulation of bacterial
wall adherence, in rats.

Methods: Adult male SD rats were treated intracol-
onically with the TLR7 agonist imiquimod (IMQ,

0.1 mg/rat, n = 12), the TLR4 agonist LPS (E. Coli
055:B5, 0.2mg/rat, n = 12}, or vehicle [0.5% hydroxy-
propyl methylcellulose or saline (0.2 ml/rat, n = 8
each)|. Rats were treated with a single dose or daily
for 5 consecutive days and euthanized 24 h after the
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last treatment. Fluorescent in situ hybridization
(FISH) served to characterize bacterial wall adherence
of commensal microbiota (Enterobacteria, Bacteroides
spp, Lactobacillus spp, Clostridium spp, Bifidobacteri-
um spp and Verrucobacteria). Colonic gene expression
of TLR2, 4, 5 and 7 and markers of immune activa-
tion (IFNu«l, IL-6 and IL-12p40) were quantified by
RT-PCR.

Results: Repeated treatment with IMQ or LPS up-reg-
ulated inflammatory markers within the colon (IL-6,
IFNal and IL-12p40; P < 0.05 vs vehicle), suggesting a
local immune activation. Gene expression changes
were particularly evident after repeated LPS. After a
single dose, only LPS induced immune activation.
However, no alterations consistent with the presence
of colonic inflammation were observed upon macro-
scopical or histopathological analysis, regardless the
treatment considered. Repeated administration of IMQ
up-regulated TLR7 and 4 (TLR7>TLR4), while treat-
ment with LPS enhanced all TLRs assessed
(TLR2>TLR7>TLR5>TLR4). A single dose of LPS was
enough to up-regulated TLRs expression
(TLR2>TLR7>TLR5). The only bacterial group signifi-
cantly attached to the colonic wall was Clostridium
cluster XIVa (incidence of attachment: 50-100%).
Neither single nor repeated treatment with either LPS
or IMQ affected bacterial wall adherence.

Conclusion: These observations suggest that persis-
tent activation of colonic TLRs leads to a local
immune activation, including changes in TLRs expres-
sion, without structural alterations; a similar situation
as that described in patients with functional gastroin-
testinal disorders. Altered gut commensal microbiota-
TLRs-dependent signaling might be part of the under-

lying pathophysiological mechanisms of functional gas-

trointestinal disorders.
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Microbial colonization of germ-free mice induces
marked change in behaviour that is independent of
bacterial diversity

V. PHILIP', |. LU, E. F. VERDU', K. MCCOY?, M. G.
SURETTE!, S. M. COLLINS" and P. BERCIK'
!McMaster University, Hamilton, Canada, and 2Uni-
versity of Bern, Dept. of Clinical Research, Switzer-
land

Objective: There is growing evidence that the intesti-
nal microbiota can influence the function of the Cen-
tral Nervous System (CNS). Although the exact
pathways of microbiota-gut-brain communication are
unknown, neural, metabolic and immune mediated
mechanisms have been proposed. Several recent stud-
ies have shown marked differences in behavior and
brain biochemistry between germ-free and mice colo-
nized with a complex microbiota. The objective of this
study was to determine whether mono-colonization of
germ-free mice induces similar changes in behavior
and immune responses as colonization with a complex
microbiota.

Methods: Swiss Webster germ-free mice obtained
from Axenic Gnotobiotic Unit of McMaster University
were colonized with (i) complex specific pathogen-free
(SPF) microbiota, (ii) Altered Schaedler Flora (ASF,
combination of 8 commensal bacteria), or (iii) mono-
colonized with E. coli JM83 and compared to germ-free
controls. Mouse behaviour was assessed before,

2 weeks and 4 weeks post-colonization by light/dark
preference test using custom designed automated sys-
tem placed within sterile flexible film isolator. Colon
samples were collected to analyze immune responses
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using MPO assay and cytokine cytometric bead array
(CBA). Cecal contents were analyzed for microbiota
using combination of molecular (DGGE, PCR and
immunofluorescence) and culture techniques.
Results: We confirmed the absence of bacteria in GF
control group, and the monocolonization with E. coli
JM83 or the presence of ASF and SPF microbiota in
colonized mice. Both mono-colonized mice and mice
with complex microbiota exhibited decreased explor-
atory and more anxiety-like behaviour compared to
germ-free mice as they spend less time in the illumi-
nated area at 2 and 4 weeks post-colonization. MPO
and cytokine analyses showed no evidence of overt
intestinal inflammation in any experimental group at 2
and 4 weeks.

Conclusion: Our results syndicate that bacterial colo-
nization regardless of its diversity induces persistent
change in mouse behaviour. We hypothesize that
maturity of the immune and physiological systems
rather than inflammation induces the observed behav-
ioral changes following bacterial colonization.
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Local activation of Toll-like Receptor 7 (TLR7)
enhances colonic epithelial barrier function in rats

J. ESTEVEZ', M. AGUILERA?, R. PARICIO®, J. A.
FERNANDEZ-BLANCO®, P. VERGARA® and V. MAR-
TINEZ*

!Univ. Auténoma de Barcelona, Cell Biology, Physiol-
ogy, Bellaterra - Barcelona, Spain, 2Univ. Auténoma
de Barcelona, Cell Biology, Physiology and Immunol-
ogy, Spain, 3Univ. Auténoma de Barcelona, Cell Biol-
ogy, Physiology and Immunology, Bellaterra -
Barcelona, Spain, and *Universidad Auténoma de Bar-
celona, Cell Biology, Physiology and Immunology,
Spain

Objective: Toll-like Receptors (TLRs) are implicated
in bacterial recognition within the gut and participate
in the local neuroimmune control of gut homeostasis,
including epithelial barrier function (EBF). AIM: To
assess changes in colonic EBF associated to the local
stimulation of TLRY7 in rats.

Methods: Adult male SD rats were treated intracol-
onically with the TLR7 agonist imiquimod (100-

300 pg/rat, in 0.2 ml) or vehicle (0.5% hydroxypropyl
methylcellulose, 0.2 ml/rat); 5 h later colonic samples
were obtained. Mucosal sheets were used to assess
EBF In vitro (Ussing chambers). Epithelial electrical
parameters (short-circuit current; potential difference
and conductance) in basal conditions and after neural
blockade with tetrodotoxin (TTX, 1 x mol L™!) and
paracellular permeability to 4 kDa fluorescein isothio-
cyanate-dextran (FD4) were assessed. Colonic expres-
sion of tight-junction-related proteins [occludin,
claudin-3 and zonula occludens 1 (ZO-1)] was
assessed by RT-PCR.
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Results: Imiquimod, at 300 pg/rat, showed a tendency
to decrease conductance, while potential difference and
short-circuit current were not affected (Table). Regard-
less the treatment considered, TTX reduced short cir-
cuit current (uA/cm?) in a similar proportion (change
in short circuit current; vehicle: 2.82 + 1.37; imiqui-
mod-100 pg: 3.70 + 0.99; imiquimod-300 ug:

1.83 + 0.35, n = 5-8; P > 0.05). Imiquimod, reduced in a
dose-related manner the flux of f FD4 (Table). Direct
addition of imiquimod to the Ussing chambers (apical
side, 10 ug) did not affect EBF. In imiquimod-300 ug-
treated animals, gene expression of occludin and clau-
din-3 was increased by 2.5-fold and 0.5-fold, respec-
tively, versus expression levels in vehicle-treated
animals (n = 3). The expression of ZO-1 was not
affected. No macroscopical or histological signs consis-
tent with an inflammatory state were observed after
Imiquimod treatment.

Conclusion: Local activation of colonic TLR7 with
imiquimod enhanced epithelial barrier function, as
indicated by the reduction in conductance and perme-
ability to macromolecules. These functional changes
correlated with an increased expression of tight-junc-
tion-related proteins (occludin and claudin-3). Activa-
tion of TLRs by luminal factors might lead to an
increase in epithelial tightness. Since TLRs are acti-
vated preferentially by the gut microbiota, increased
epithelial tightness by activation of TLR7 might repre-
sent a local defensive mechanism generated by dysbio-
sis and directed towards the prevention of bacterial
translocation.
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Up-regulated expression of TLR4 and TLRY in small
bowel mucosa of patients with Irritable Bowel Syn-
drome (IBS)

G. LINDBERG', A. DLUGOSZ", N. ACEVEDO?, K.
ZARIKHANY® and M. D’AMATO?

!Karolinska Institutet, Dept. of Medicine, Stockholm,
Sweden, °Karolinska Institutet, Dept. of Medicine, Sol-
na, Stockholm, Sweden, *Karolinska Institutet, Dept.
of Medicine, Huddinge, Stockholm, Sweden, and *Kar-
olinska Institutet, Dept. of Biosciences and, Nutrition,
Stockholm, Sweden

Objective: Toll-like receptors (TLR) are pattern recog-
nition receptors detecting microbial cellular compo-
nents. The aim of our study was to compare between
patients with irritable bowel syndrome (IBS) and
healthy controls the expression of TLR2, TLR4, TLR5
and TLRY in small and large bowel mucosa. These
toll-like receptors are the primary mucosal sensors of
bacterial patterns and the reasons for doing this study
was that low-grade inflammation and immunological
alterations have been implicated in the development of
IBS and that microbial products are important in the

Effects of local activation of TLR7 with imiquimod on colonic EBF

Conductance Short circuit current Potential difference
, ) FD4 flux (% 1h)
(ms/cm?) (WA/em?) (mV)
Vehicle 2263 +1.17 -21.70£1.50 1.10 £ 0.09 0.029 £ 0.011
n=28 n=28 n=28 n=9
Imiquimod (100 pg/rat) 2217 £1.07 -26.16 + 1.96 1.33+0.10 0.024 + 0.005
n=26 n=26 n=26 n=12
Imiquimod (300 ug/rat) 18.85+1.01% -22.93+226 132+0.12 0.010 + 0.003 *
n=15 n=15 n=15 n=6

Data are mean+SEM. n=number of colonic sheets evaluated. *: P<0.05 vs. vehicle. #: P=0.08 vs. vehicle.
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activation of immune and non-immune cells of the
intestinal mucosa.

Methods: We analyzed capsule biopsies from the jeju-
num and endoscopic biopsies from the sigmoid colon
of 20 patients (17 females) with IBS aged 18-(39)-

66 years and 14 healthy volunteers (12 females) aged
22-(42)-61 years. Eight patients had constipation-pre-
dominant IBS (C-IBS), 7 had diarrhea-predominant IBS
(D-IBS) and 7 had non-C-non-D-IBS. TLR gene expres-
sion was analyzed by RT-PCR. Statistical analysis uti-
lized the unpaired Student’s t-test for independent
samples and the non-parametric Mann-Whitney U-
test.

Results: We found increased expression of TLR4

(P < 0.05) and TLRY (P < 0.01, driven by a higher
expression of TLRY in patients with C-IBS) in the
small bowel mucosa of patients with IBS compared to
controls. No significant difference was found between
cases and controls regarding TLR gene expression in
colon mucosa.

Conclusion: Up-regulation of TLR4 and TLRY sug-
gests the involvement of pathogenic bacteria or dysre-
gulation of the immune response to commensal flora.
Our findings suggest that disturbances in the small
bowel can be more important than those in the large
bowel for developing of IBS.

122

Intestinal microbiota in the neuro-immune regulation
of behaviour: Exploring role of vagal-microbiota signal-
ling

P. G. MCLEAN", B. BERGER?, N. PORTA?, M. PER-
ROT?, C. NGOM-BRU?®, S. M. COLLINS®, P. BER-
CIK®, E. F. VERDUE® and G. E. BERGONZELLP®
INRC, Digestive Health, Nutrition and Health, Lau-
sanne, Switzerland, °NRC, Food and Health Microbi-
ology, Lausanne, Switzerland, 3NRC, Digestive
Health, Nutrition and Health, Lausanne, Switzerland,
“NRC, Applied Mathematics, Lausanne, Switzerland,
SNRC, Bioinformatics, Lausanne, Switzerland, and
SMcMaster University, Farncombe Digestive Health,
Hamilton, Canada

Objective: Emerging evidence suggests the intestinal
microbiota plays role in modulation of behaviour. In
the present study we aimed to investigate the role of
vagal-microbiota signalling in the behavioural response
to mild colitis.

Methods: AKR male mice were divided into four
treatment groups: (A) sham/water (n = 14); (B) sham/
DSS (3%, 3 cycles 5 days/7 days, n = 10); (C) Vagotomy
(Vx)/water (n = 14); (D) Vx/DSS (n = 14). Behaviour was
assessed by step-down test. Changes in the community
structure of intestinal microbiota were measured by
16S rDNA-pyrosequencing.

Results: 16S rDNA-pyrosequencing demonstrated that
the microbial communities in the ceca of mice with
either DSS or Vx were distinct from controls. DSS
alone induced a higher variability of microbial commu-
nity composition with increased Firmicutes at phylum
level and a 3-fold increase in Lactobacillus (genus) and
a decrease in Lachnospiraceae (family). Within the Bac-
teroidetes phylum, Alistipes (genus) were also
increased by DSS administration. These changes were
different to the profile in mice with both DSS and Vx.
Vx alone induced mild variability of microbial commu-

78

nity composition with decreased Actinobacteria (class)
and Lachnospiracea (family) and increased Bacteroi-
dales (order) when compared to control mice. DSS
reduced exploratory behaviour increasing step-down
latency compared to controls (59 + 9s vs 174 = 16's;

P < 0.05). The DSS-increased step-down latency was
reduced to control levels by previous Vx (44 = 5 s,

P > 0.05). Vx did not alter exploratory behaviour in
mice without DSS (41 = 6s, P > 0.05).

Conclusion: These data show that both Vx and
chronic mild colitis are independently associated with
changes in composition of intestinal microbial com-
munities. The behavioural and microbiota changes
induced by colitis were dependent on vagal integrity.
Vx alone induced mild changes in the microbiota com-
position but did not affect behaviour. These data sug-
gest that Vx-associated microbiota alterations do not
affect behaviour in normal animals but may contribute
to behavioural changes during chronic, mild gut
inflammation.
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Non-absorbable oral antibiotic treatment in mice
affects multiple levels of the microbiota-gut-brain axis
A. FARZI', G. GORKIEWICZ® and P. HOLZER®
!Medizin. Universitit Graz, Institut fiir Experimen-
telle und Klin. Pharmakologie, Austria, °Institute of
Pathology, Graz, Austria, and *Graz, Austria

Objective: A change in the composition of the gut
microbiota is believed to contribute to bowel disorders,
changes of systemic immunity and psychiatric comor-
bidities. Against this background we hypothesized that
antibiotic-induced perturbations of the intestinal mic-
robiota have a direct or indirect impact on gastrointes-
tinal, immune and brain function.

Methods: Groups of six to eight male C57BL/6N mice
received either normal (sterile) drinking water or sterile
water containing neomycin (10 mg ml™), cefoperazone
(1 mg ml!), or a triple treatment containing neomycin
(5 mg ml!), cefoperazone (0.5 mg ml!), and ampicillin
(2 mg ml). On day 7 of the antibiotic treatment, loco-
motor and anxiety-related behavior was examined with
the open field test (OFT), and on day 8 learning/mem-
ory was assessed with the novel object recognition test
(NORT). Body weight was assessed before and after
antibiotic treatment, and cecum and spleen weight
determined after sacrifice.

Results: Unlike cefoperazone, neomycin and the triple
treatment stopped the gain of body weight seen in con-
trol animals. Cecum weight was increased significantly
in all treatment groups. Additionally neomycin and
the triple treatment led to a decrease of spleen weight.
In the OFT neomycin reduced locomotion as shown by
a decrease of the total traveling distance, while the tri-
ple treatment seemed to be anxiolytic as it tended to
increase the time spent in the central area. In the
NORT the triple treatment had an adverse effect on
learning/memory as it abolished the preference for the
novel object.

Conclusion: The present results reveal that oral treat-
ment with different non-absorbable antibiotics leads to
differential local and systemic effects via the microbi-
ota-gut-brain axis. While cefoperazone increased cecum
weight only, neomycin and the triple treatment
decreased spleen weight indicative of systemic

immune alteration. Behaviorally, neomycin alone
impaired only locomotion, whereas the triple treat-
ment impaired learning/memory and tended to
decrease anxiety. This phenotype is reminiscent of that
of germ-free mice which show memory impairment
and a decrease of anxiety-like behavior. Our observa-
tions indicate that antibiotic-induced perturbations of
the intestinal microbiota affect multiple levels of the
microbiota-gut-brain axis.
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Role of gastrointestinal dysmotility on intestinal bacte-
rial overgrowth and translocation following burn
injury

H. SALLAM?, P. URVIL?, T. SAVIDGE? and ]. CHEN®
T"UTMB, Dept. of Internal Medicine, Galveston, USA,
2UTMB, Internal Medicine, Galveston, USA, and
SUniversity of Texas, Dept. of Internal Medicine, Med-
ical Branch, GI Research, Galveston, USA

Objective: In severe burns, increased intestinal perme-
ability facilitates bacterial translocation (BT) resulting
in systemic endotoxemia and multi-organ failure. The
role of burn-induced gastrointestinal dysmotility
(BIGD) in facilitating BT has not been explored. Here,
we investigated (i) the role of BIGD in promoting BT
following burn injury, and (ii) whether ghrelin inter-
vention is protective in this process.

Methods: SD rats receiving either sham burn or
60% total body surface area scald burn were fed a
phenol red-marked meal and were euthanized after
30 min to measure gastric emptying (GE) and intesti-
nal transit (IT). For intervention studies, animals
received ghrelin or vehicle at 1 and 8 h after burn.
GE was calculated as the percentage of phenol red
recovered from the stomach. IT was determined by
measurement of geometric center (GClof labeled
probe. Mesenteric lymph nodes (MLN), liver, spleen,
lung and distal small intestine were collected and
homogenized for bacterial studies. Serially diluted tis-
sue homogenates were plated onto MacConkey agar
and colony forming units (CFU) were determined per
gram of tissue.

Results: Scald burn was associated with a significant
delay in GE (62 + 4 vs 74 + 4%; P = 0.02), and this
trend continued into the small intestine (GC: 5 = 0.1
vs 5.8 £ 0.2; P = 0.09). This delay in transit was associ-
ated with a significant increase in small intestinal bac-
terial overgrowth “IBO” (6 x 10° vs 2 x 10° CFU g'!;

P =0.05), and BT to MLN (2 x 10* vs 4 x 10'; P = 0.03).
A significant negative correlation between GE and IBO
(rs = -0.61; P = 0.002) and between IT and BT (rs = -
0.63; P = 0.004) was found suggesting that both GE and
IT regulate IBO and BT from the small intestine. Ghre-
lin administration significantly accelerated GE follow-
ing burn injury (91 = 3 vs 62 = 4%,; P = 0.00002),
reducing IBO and completely inhibiting BT to MLN
(0.0 vs 5 x 10% P = 0.01).

Conclusion: Our work shows for the first time a sig-
nificant correlation between BIGD and the systemic
translocation of gram negative gut bacteria that are
implicated in multiple organ failure in burn patients.
Consideration of therapeutic interventions that restore
gastrointestinal dysmotility following burn injury is
thus warranted to prevent such bacterial
translocation.
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Mechanism of opioid tolerance in bowel dysfunction
H. AKBARALI, T. SMITH, H. MAGUMA and

W. DEWEY

Virginia Commonwealth University, Dept. of Pharma-
cology and Toxicology, Richmond, USA

Objective: Opioids are one of the most efficacious
analgesics used for treatment of moderate to severe
pain. Repeated administration results in tolerance
development to many of its effects including analgesia
and respiratory depression. Clinical evidence suggests
that tolerance however does not develop to morphine-
induced constipation, severely hampering quality of
life. We have previously shown that tolerance to mor-
phine develops in the isolated ileum but not the colon
from mice and guinea pigs (Ross et al., JPET 327
(2008); Kang et al., JPET 340 (2012)). The canonical
pathway of opioid tolerance involves B-arrestin2 as its
deletion prevents antinociceptive tolerance. The objec-
tive of this study was to examine the role of f-arres-
tin2 in the mechanism of opioid tolerance in these
tissues.

Methods: Opioid-induced contractions were recorded
from circular muscle preparations from wild type C57/
BI6 (WT) and -arrestin2 knock-out mice (KO) in organ
bath. Primary cultures of myenteric neurons were pre-
pared from mouse ileum and subjected to patch-clamp
recordings. f-arrestin2 expression was determined in
whole-mount and isolated neuron cultures by immu-
nohistochemistry.

Results: Repeated administration of ED90 for mor-
phine (3 g mol L™!), DAMGO (3 u mol L™!), Fentanyl
(0.1 « mol L™!) and etorphine (0.01 x mol L™!) resulted
in tolerance development in the isolated ileum of both
WT and KO circular muscle. However, only etorphine
produced tolerance in the colon of WT whereas all opi-
oids produced tolerance in the colon of KO mice sug-
gesting ligand bias. The expression of f-arrestin2 was
localized to neuronal cell bodies within myenteric
plexus. The cellular mechanism of opioid effects was
examined by patch-clamp of isolated mouse neurons.
Two types of action potentials were observed. In 21/33
neurons a 7.5 = 0.7 mV afterhypepolarization was evi-
dent (AH neurons) while 12/33 fired multiple action
potentials (S neurons) upon current injection. Mor-
phine (3 ¢ mol L™!) reduced excitability of AH neurons
with a shift in rheobase. This was reversed upon pro-
longed exposure (2 h) demonstrating tolerance in single
neurons. Voltage-clamp analysis revealed inhibition of
Na" currents by morphine.

Conclusion: Our findings suggest that unlike antino-
ciceptive tolerance, the deletion of f-arrestin2 in
enteric neurons promotes opioid tolerance in the gas-
trointestinal tract. Inactivation of Na+ channels down-
stream may underlie the mechanism of reduced
gastrointestinal function.

© 2012 THE AUTHORS
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Inhibition of Fatty Acid Amide Hydrolase (FAAH)
activity by PF-3845 reduces diarrhoea and alleviates
abdominal pain in mice

J. FICHNA', ]. STUART?, A. CYGANKIEWICZ®, P.
ZAKRZEWSKI®, A. MOKROWIECKA?, M. SALAGA®,
A. ]ANECKAS, E. MALECKA-PANAS?, H. BRAD-
SHAW?, K. AHN® and M. STORR’

!Medical University of Lodz, Dept. of Biomolecular
Chemistry, Poland, °Bloomington, USA, °Lodz,
Poland, *Medical University of Lodz, Poland, *Medical
University of Lodz, Biomolecular Chemistry, Poland,
SGroton, USA, and "Munich, Germany

Objective: The endocannabinoid system (ECS) con-
sists of cannabinoid receptors (CNR1 and CNR2),
endogenous ligands (anandamide; AEA and 2-arachido-
noylglycerol; 2-AG) and metabolic enzymes (fatty acid
amide hydrolase, FAAH; monoacylglyceride lipase,
MAGL). The components of ECS are widely distributed
in the GI tract and play an important role in the regu-
lation of GI motor function and sensation of visceral
pain. The aim of this study was to characterize the
effect of the novel highly selective FAAH inhibitor,
PF-3845 on GI motility and visceral sensitivity in
mouse models designed to mimic the key symptoms of
the irritable bowel syndrome (IBS).

Methods: Pharmacological effects of PF-3845 on GI
motility were studied In vitro, using organ baths and
in vivo, by measuring colonic propulsion, whole GI
transit (WGT) and stool output in mice in physiologi-
cal and stress or drug induced diarrhoea. The effects of
PF-3845 on visceral sensitivity were characterized in
behavioral mouse models of pain. Endocannabinoid
levels were established in ileum and colon samples
obtained from control and PF-3845-treated mice using
LC-MS methods. Finally, FAAH mRNA expression
was quantified in biopsies obtained from IBS patients.
Results: PF-3845 (10"2-10° mol L) inhibited the
EFS-stimulated smooth muscle contractions in mouse
colon in a concentration-dependent manner and this
effect was blocked by the CNR1 antagonist AM 251
(107 mol LY, but not the CNR2 antagonist AM 630
(107 mol L™!). PF-3845 had no effect on ileal contrac-
tions In vitro. in vivo, PF-3845 (30 mg kg™, ip) slowed
colonic bead expulsion and WGT in mice, and
improved stool output in animals with GI hypermotili-
ty and diarrhea. The effect of PF-3845 on colonic bead
expulsion was absent in FAAH-/- mice. The novel
FAAH blocker also significantly reduced the number of
pain-induced behaviors in mouse models of visceral
hypersensitivity. PF-3845 increased AEA and decreased
AEA metabolite levels in colon, but not ileum samples
from mice with chemically induced IBS-mimicking
symptoms. Interestingly, our preliminary studies
showed that FAAH mRNA levels in biopsies from IBS
patients were significantly lower compared with
healthy controls.

Conclusion: Blocking FAAH activity may be a prom-
ising approach to the treatment of increased intestinal
motor function and visceral hypersensitivity, principal
symptoms of diarrhea predominant IBS.
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Achalasia in mice lacking NO-sensitive guanylyl
cyclase

D. GRONEBERG', E. ZIZER?, M. WAGNER?, B. LIES®
and A. FRIEBE®

!Universitit Wiirzburg, Institut fiir Physiologie, Ger-
many, ?Universititsklinikum Ulm, Zentrum fiir Inne-
re Medizin, Germany, and *Universitit Wiirzburg,
Inst. fiir Physiologie, Germany

Objective: Esophageal achalasia is known to result
from impairment of nitrergic inhibitory neuromuscular
transmission. To date, the exact mechanism of nitric
oxide (NOJ-induced smooth muscle relaxation is still
controversial. NO-sensitive guanylyl cyclase (NO-GC)
acts as the main target of NO and has been demon-
strated to be an important physiological mediator of
nitrergic relaxation of the lower esophageal sphincter
(LES).

Methods: Recently, we have generated mice lacking
NO-GC (GCKO). We showed that deletion of NO-GC
resulted in the impairment of GI motility concomitant
with a totally abolished NO responsiveness of gastroin-
testinal and vascular smooth muscle. To clarify the
contribution of NO-GC in different cell types to LES
relaxation we generated cell-specific knockout mouse
lines lacking NO-GC in smooth muscle cells (SM-
GCKO) and interstitial cells of Cajal (ICC-GCKO) as
well as in both cell types (SM/ICC-GCKO).

Results: We applied esophageal manometry to study
the functionality of the LES in the cell-specific
knockouts. Isometric force studies on LES were
performed to monitor the responsiveness to
exogenous NO.

Conclusion: Here we show that the nitrergic inhibi-
tory neuromuscular transmission is mediated by NO-
GC in at least two cell types (SMC and ICC) of the
LES. In addition, we recently started to investigate the
involvement of a third cell type (fibroblast-like cells)
which expresses high amounts of NO-GC.
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Comparison of peptidergic neuromuscular transmission
in the wildtype and VIP-/- murine internal anal
sphincter

K. KEEF', S. SAXTON?, C. COBINE®, R. KAMINSKI®
and R. MCDOWALL®

!University of Nevada Reno, Physiology and Cell Biol-
ogy, USA, 2University of Nevada, Dept. Physiology
and Cell Biology, Reno, USA, and *University of
Nevada, Physiology e Cell Biology, Reno, USA

Objective: We have previously provided evidence that
VIP contributes to inhibitory neuromuscular transmis-
sion (NMT) in the mouse IAS. These studies also
revealed an additional non-cholinergic excitatory com-
ponent that may be due to tachykinins. To further
examine the role of peptides in NMT in the mouse
IAS we compared responses to nerve stimulation in
wildtype (WT) mice to those in VIP-/- mice.

Methods: Contractile and electrical responses to elec-
trical field stimulation (EFS) of nerves were measured
in the absence and presence of various blockers includ-
ing the NOS inhibitor L-NNA (100 x mol L™}), the
P2Y1 receptor antagonist MRS2500 (1 u mol L7}, the
NK-1 receptor antagonist L-733,060 (3 x mol L™!) and
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the NK-2 receptor antagonist MEN10, 627 (1 x mol
L7!) (all under NANC conditions).

Results: Short trains of EFS (4 s) gave rise to fre-
quency (0.1-10 Hz) dependent relaxation and hyperpo-
larization in WT and VIP-/- mice. Responses were not
different between mice under control conditions, nor
in the presence of MRS2500. However, they were abol-
ished with combined addition of MRS2500 and L-
NNA, suggesting that both NO and purines contribute
to inhibitory NMT. These data also indicate that nit-
rergic NMT does not require VIP. With longer stimulus
trains (5 Hz, 30-60 s; 20 Hz, 4-30 s) a slowly develop-
ing nitrergic and purinergic-independent relaxation and
hyperpolarization were observed in WT but not VIP-/-
mice, suggesting that these responses were due to VIP.
In WT mice, the slow component was blocked by the
VIP receptor antagonist VIP6-28 (30 u mol L™"); further
supporting this hypothesis. Non-cholinergic EFS-
induced contraction was observed in VIP-/- mice in the
presence of L-NNA and MRS2500. Comparable
responses were elicited in WT mice with the further
addition of VIP6-28. These contractions were signifi-
cantly reduced but not abolished with combined addi-
tion of L-733,060 and MEN10, 627.

Conclusion: These data provide additional support for
VIP as an inhibitory neurotransmitter in the mouse
IAS. They also suggest a role for tachykinergic NMT.
Both peptidergic pathways require higher levels of EFS
whereas only the VIP pathway persists well beyond the
period of nerve stimulation. Grant support: DK078736.
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Dopaminergic signaling in mouse duodenum and post-
natal developmental changes

M. ZIZZO", M. MASTROPAOLO?, G. CAVALLARO?,
F. MULE? and R. SERIO?

1University of Palermo, Dipt. di Stembio, Italy, 2Uni-
versity of Palermo, Dipartimento Stembio, Italy, and
3University of Milano, NICU, Fondazione IRCCS, Ca’
Granda Ospedale Maggiore, Italy

Objective: In this study, we examined in neonatal
versus adult mice the functionality of the dopaminer-
gic systems in the regulation of duodenal contractility,
since enteric neurons, similar to other biologic sys-
tems, are immature at birth and may change with age.
In mouse, transcripts for all G-coupled dopaminergic
receptors (D1-like family, D1 and D5 receptors, and
D2-like family, D2, D3, and D4 receptors) can be
detected at each age.

Methods: Mechanical responses to dopaminergic
receptor activation were examined In vitro in duodenal
longitudinal muscle from postnatal and adult mice as
changes in isometric tension.

Results: In postnatal preparations, dopamine evoked a
TTX-insensitive muscular contraction, reduced by
SCH 23390, D1 receptor antagonist, but not by dom-
peridone, D2 receptor antagonist, and mimicked by a
D1 receptor agonist. In adults, dopamine response
changed to a TTX-insensitive muscular relaxation
reduced by domperidone, and, to a lesser extent, by
SCH 23390. D1 or D2 receptor agonists mimicked
dopamine responses. Contractile responses to dopa-
mine were shown before day 15, and then only relax-
ations could be detected, being comparable to adult
around day 20. Analysis of the response mediated by
D1 receptor activation showed that in neonatal mice
the excitatory effects were antagonized by U-73122,
phospholipase C (PLC) inhibitor, whilst in adults the
inhibitory effects were blocked by DDA, adenylyl
cyclase inhibitor.
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Conclusion: In mouse gut, dopaminergic transmission
undergoes to postnatal change in the pattern of recep-
tor functionality. In postnatal period, the responses to
dopamine are mediated exclusively by D1-like recep-
tors, likely D5 receptors, linked to activation of PLC
leading in turn to muscular contraction. In adults, the
response to dopamine changes in a muscular relaxation
as the consequence of a recruitment of D2 receptors
and of a shift of the effects induced by D1-like recep-
tors, likely D1 receptors, via activation of cAMP path-
way. Remain to determine the physiological
importance of the switch in the dopamine response in
the mouse duodenum, but it may be related to the
marked changes in the gastrointestinal tract associated
with weaning from maternal milk to solid food.

130

The involvement of sympathetic nerve activation in
decreased ghrelin production and secretion in urocor-
tin-1 induced stress model

K. YAKABI', S. OHNO? M. OCHIAP, K. TAKAY-
AMA?® S. RO® Y. HARADA® and T. HATTORP®
1Saitama Medical University, Dept. of Gastroenterol-
ogy, Japan, ?Saitama Medical University, Dept. of
Gastroenterology, Saitama Prefecture, Japan, 3Gunma
University, School of Health Science, Dept. of Labora-
tory Sciences, Gunma Prefecture, Japan, aTeikyo
University, Chiba Medical Center, Central Research
Laboratory, Chiba Prefecture, Japan, and °Tsumura
Research Laboratories, Inashiki-gun, Ibaraki, Japan

Objective: Previously, we demonstrated that urocortin
(UCNJ-induced anorexia may be partly caused by
decreased gastric ghrelin secretion via central CRF2
receptor activation. However, the detailed mechanisms
have not been elucidated. To have a better understand-
ing of the detailed mechanisms decreasing ghrelin
secretion during stress condition, we examined the
roles of adrenergic receptors on the decreased plasma
ghrelin levels in UCN-treated stress rats.

Methods: Twenty-four h fasted male SD rats were
given an intracerebroventricular (ICV) injection of
UCN or pPBS, and their blood samples were collected
for ghrelin assay. The test drugs were administered

15 min before UCN injection or simultaneously.
Plasma acyl and des-acyl ghrelin levels were measured
by enzyme-linked immunosorbent assay. To examine
fos expression, the brains were fixed by fixative perfu-
sion and removed, and then the fixed whole brains were
cut in the coronal plane. The central expression of c-fos
mRNA and protein were evaluated by in situ hybridiza-
tion and immunohistochemical staining, respectively.
Results: Increased expression of both c-fos mRNA and
protein were clearly observed in the solitary tract
nucleus of rats under UCN-induced stress. They were
also observed in several other areas, including the supra-
optic nucleus, paraventricular nucleus of the hypothala-
mus, central nucleus of amygdala, locus coeruleus, and
the ventrolateral medulla. They were barely observed in
the dorsal motor nucleus of the vagus. Decreased
plasma acyl and des-acyl ghrelin levels in rats under
UCN-induced stress were inhibited by treatment with a
a-adrenergic receptor antagonist (phentolamine: 5 mg
kg!, i.p.), an x2-adrenergic receptor antagonist (yohim-
bine: 5 mg kg™!, i.p.), a f-adrenergic receptor agonist
(isoproterenol: 5 mg kg!, i.p.) and a fl-adrenergic recep-
tor agonist (Denopamin: 0.1 mg kg, i.p.). However, the
treatment of a -adrenergic receptor antagonists (pro-
pranolol: 10 mg kg, i.p.), a al-adrenergic receptor
antagonists (prazosin: 5 mg kg, i.p.) and f2-adrenergic

receptor agonist (Sabutamol: 0.1 mg kg'!, i.p.) failed to
inhibit the decrease in ghrelin level.

Conclusion: This study indicates that sympathetic
efferent nerves may be involved in the inhibition of
gastric ghrelin secretion, and that «2-adrenergic recep-
tor signaling activation and f1-adrenergic receptor sig-
naling reduction are involved in reduced ghrelin
secretion in rats under UCN-induced stress.
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Influence of CORM-A1 and resveratrol on TNF-a-
induced oxidative stress and apoptosis in murine
MODE-K intestinal epithelial cells

D. BABU', O. D. BACKER?, S. SOENEN®, K. RAE-
MDONCK®, G. LECLERCQ®, R. MOTTERLINI® and
R. LEFEBVRE?

1Ghent University, Heymans Institute of Pharmacol-
ogy, Faculty of Medicine and Health, Gent, Belgium,
2Ghent University, Heymans Institute of Pharmacol-
ogy, Faculty of Medicine and Health, Gent, Belgium,
3Ghent University, Laboratory of General Biochemi,
Faculty of Pharmaceutical Scie, Gent, Belgium,
“Ghent University, Dept. of Clinical Chemist, Faculty
of Medicine and Health, Gent, Belgium, and ®Univer-
sity Paris-Est, Faculty of Medicine, INSERM U955,
Equipe 3, Creteil, France

Objective: Carbon monoxide (CO)-releasing molecules
(CORMs) were shown to markedly reduce oxidative
stress in the small intestinal mucosal layer and to
restore intestinal transit in a mouse postoperative ileus
model (De Backer et al., Gut, 2009). Resveratrol, a cyto-
protective bioactive polyphenol present in red wine,
exerts its neuroprotective effect against stroke through
induction of heme oxygenase (HO)-1, which metabolizes
heme to CO, biliverdin and ferrous iron (Sakata et al.,
2010). We therefore investigated the effect of CORM-A1
and resveratrol on TNF-z-induced oxidative stress and
apoptosis in murine Mode-K intestinal epithelial cells.
Methods: For the preliminary optimization experi-
ments, confluent Mode-K cells (passage 10-35) were
exposed to TNF-o/cycloheximide (CHX) for up to 6 h.
To investigate the effects of CORM-A1 and resveratrol,
the cells were pretreated with the test agents for 1 h
followed by its co-treatment with TNF-2/CHX for 3—

6 h for different experiments.

Results: TNF-o/CHX increased reactive oxygen spe-
cies (ROS) production (carboxy-H2DCFDA fluorescence
intensity measurement), reduced the level of the anti-
oxidant glutathione (bioluminescence assay), increased
caspase-3/7 activity (bioluminescence assay), and
induced apoptosis (subdiploid DNA analysis by flow
cytometry) in a concentration-dependent manner (0.1
to 1 ng ml'}; 10 ug ml"! CHX). The effects at 1 ng ml*
TNF-2 were similar to those at 20 ng ml"! TNF-g, clas-
sically used in cell studies. CORM-A1 (100 g mol L™}
and resveratrol (75 g mol L™!) were tested against the
effects of 1 ng ml”" TNF-x. The decrease in reduced
glutathione level by 1 ng ml"! TNF-o, was only very
partially prevented by pre- and co-treatment with
CORM-AL1 and resveratrol. The TNF-a-induced
increase in ROS production was partially reduced by
CORM-A1, but was completely abolished by resvera-
trol. The increase in caspase-3/7 activity by TNF-o was
only marginally influenced by CORM-A1 while it was
markedly decreased by resveratrol. The TNF-z-induced
apoptosis was partially reduced by CORM-A1 and res-
veratrol. Basal HO-1 protein expression (Western blot)
was decreased by 1 ng ml”' TNF-z. CORM-A1 did not
change basal HO-1 protein levels, nor did it prevent
the decrease by TNF-o. While resveratrol per se
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increased HO-1 protein expression, it also did not pre-
vent the decrease by TNF-o.

Conclusion: Reduction of oxidative stress by CORM-
Al and resveratrol might contribute to their protective
effects on intestinal epithelial cells.
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Mechanisms underlying hydrogen sulphide relaxation
in the rat colon

V. GIL', S. PARSONS?, D. GALLEGO?, |. HUIZINGA?
and M. [IMENEZ*

!Universitat Autonoma Barcelona, Cell Biology, Physi-
ology and Immunology, Cerdanyola Del Vallés, Spain,
2Farncombe Family Digestive, Health Research Insti-
tute, McMaster University, Hamilton, Canada, 3cI-
BEREHD, Instituto de Salud Carlos III, Barcelona,
Spain, and 4Universitat Autonoma Barcelona, Fisiolo-
gia Veterinaria, Institut de Neurociencies, Cerdanyola
Del Valles, Spain

Objective: Hydrogen sulphide (H2S) is an endogenous
gaseous signalling molecule with putative functions
regulating colonic motility. We have recently demon-
strated that H2S inhibits propulsive contractions with-
out affecting ripples using video-recording of motility
and construction of Spatio-Temporal maps. The aim of
this study was to investigate the mechanism/s under-
lying H2S effects in the rat colon.

Methods: Microelectrode and muscle bath studies
were performed on colonic strips (full thickness and
strips without submucosa). Sodium hydrogen sulphide
(NaHS) was used as H2S source.

Results: In strips devoid of submucosa, NaHS dose-
dependently hyperpolarized smooth muscle cells

(IC50 = 111.6 g mol L™!, n = 3). NaHS (0.3 m mol L)
induced hyperpolarization was reverted by a cocktail of
potassium channel blockers [apamin(1 u mol L™,
TRAM-34(1 x mol L), glibenclamide(10 x mol L)
and charybdotoxin(0.1 x mol L™')]. Furthermore, tissue
incubation with L-NNA (1 m mol L™} and MRS2500
(1 g mol L), a P2Y1 antagonist, revealed an atropine
sensitive excitatory junction potential (EJP) reaching in
presence of nifedipine 3-4 mV in amplitude. NaHS

(1 m mol L™!) inhibited cholinergic EJP (<1 mV, n = 4).
Carbachol (10 x mol L™} caused an atropine sensitive
contraction (5.7 + 0.8 g min' AUC; n = 5 that was
inhibited by a 52.4 + 4.6% by NaHS (1 m mol L™}).
Slow wave activity was recorded in full thickness
strips at a frequency of 11.1 + 0.8 cpm(n = 4). NaHS

(1 m mol L™!) caused a smooth muscle hyperpolarisa-
tion (-7.1 = 1.8 mV) without a major change in slow
wave frequency (11.0 + 1.3 cpm; n = 4).

Conclusion: We conclude that (1) smooth muscle
hyperpolarization and post-junctional cholinergic inhi-
bition might be responsible for the inhibition of the pro-
pulsive activity induced by NaHS and (2) the lack of
effect on slow wave activity driven by pacemaker inter-
stitial cells of Cajal associated with the submuscular
plexus explains the lack of effect of NaHS on ripples.
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Assessing the molecular target for hydrogen sulphide
in the mouse small intestine and sensory ganglia

W. JIANG?, L. NOCCHI? and D. GRUNDY?
1University of Sheffield, Dept. of Biomedical Science,
United Kingdom, and University of Sheffield, Bio-
medical Science, United Kingdom

Objective: Evidence suggests that hydrogen sulphide
(H2S) plays a role in the development of chronic vis-
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ceral hyperalgesia and pain (Rong et al., 2011, Inflamm
Allergy Drug Targets). A number of different molecular
targets has been suggested based on a direct action at
the level of the sensory nerve endings, including T-
type Ca2" channels, KATP channels and TRPA1
(Streng et al., 2008, Eur Urol; Nagasawa et al., 2009, J.
Neurochem; Smith 2009, Pain Physician). However,
previous work from our laboratory has suggested that
the effect of H2S on gut afferent firing is secondary to
mediator released from the mucosal epithelium and
has implicated a role for ATP despite lacking any
direct effect of H2S on HEK cells expressing P2X2-7
receptors. Indeed, these studies using heterologously
expressed receptors and ion channels have identified
TRPC and TRPM channels as potential targets for H2S
activation. In the present study we have examined the
expression of these and other TRP channels in the
intestinal mucosa and compared this to expression in
dorsal root ganglion (DRG) neurons.

Methods: Total RNA was isolated from small intesti-
nal mucosa and thoracolumbar DRGs (T10-L2) of C57/
B6 adult male mice. Reverse transcription polymerase
chain reaction (RT-PCR) was used to examine gene
expression for TRPA1, TRPV1, TRPC4, 5 and 6,
TRPM2 and 4. Products were separated by gel electro-
phoresis and detected with ethidium bromide.

Results: A bright TRPV1 band was present in DRG
but not mucosa. TRPA1 was strongly expressed in both
mucosa and DRG. Its expression intensity was compa-
rable to TRPV1. TRPC6 and TRPM4 were also rela-
tively strong expressed in mucosa but weaker in DRG
compared with TRPA1. Transcripts for TRPC4, 5, and
TRPM 2 were also detected in both mucosa and DRG
but their expression levels were relatively weaker com-
pared with TRPC6 and TRPM4.

Conclusion: These data demonstrate that molecular
targets for H2S exist both at the level of the intestinal
mucosa and sensory nerve endings in the gut wall. Func-
tional studies are underway to determine the relative
contribution of direct and indirect mechanisms to the
sensory signals generated by H2S. Supported by the BBSRC.
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Purinergic (P2Y1) and Nitrergic neuromuscular trans-
mission in the human small intestine

D. GALLEGO', C. MALAGELADA?, A. ACCARING?,
R. DE GIORGIO®, J. R. MALAGELADA® F. AZP-
IROZ? and M. JIMENEZ®

!CIBERehd, Instituto de Salud Carlos 111, Barcelona,
Spain, ®Servicio de Digestivo, Hospital Vall d’ Hebron,
CIBERehd, Barcelona, Spain, 3Um’versity of Bologna,
St.Orsola-Malpighi Hospital, Dept. of Clinical Medi-
cine, Italy, *Servicio de Digestivo, Hospital Vall d’
Hebron, Barcelona, Spain, and 5Dep Biologia Cellular,
Fisiologia i Immunologia-UAB, Inst neurociéncies-CI-
BERehd, Barcelona, Spain

Objective: Based on our previous results neuro-mus-
cular transmission is purinergic (P2Y1-mediated) and
NO-mediated in the human colon. The pharmacologi-
cal approach has been recently validated with P2Y1
KO mice. Accordingly, we wanted to investigate neu-
romuscular transmission in the human small intestine
and to establish whether P2Y1 receptors play a role in
purinergic transmission.

Methods: Jejunum (n = 6) and ileal (n = 6) samples
were studied using sharp microelectrodes and muscle
bath techniques. None of the samples showed histolog-
ical neuro-muscular abnormalities.

Results: The frequency of spontaneous contractions
was lower in the ileum (6.5 = 0.44 cpm.) compared to
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the jejunum (9.17 + 0.39 cpm; P < 0.01), whereas no
difference in the amplitude of contractions was
observed. TTX (1 x mol L™!) and L-NNA (1 m mol L™
increased spontaneous contractions in the ileum (ano-
vA P < 0.05), but not in the jejunum (n.s.).Resting
membrane potential was slightly more depolarised in
jejunum (-40 + 1.5 mV) compared to the ileum (-

45 + 2 mV). Inhibitory junction potentials were elicited
with 3 protocols of electrical field stimulation. Proto-
col 1. Single pulses at increasing voltage of stimulation
elicited a fast IJP progressively higher in amplitude
reaching -30mV in the jejunum and -20mV in the
ileum. Both responses were totally blocked by
MRS2179 (10 i mol L™!). Protocol 2. 5 consecutive
pulses at 1 Hz elicited 5 fast IJP that were totally
blocked by MRS2179 (10 x mol L™!). Protocol 3. EFS at
5 Hz during 5 seconds elicited a fast followed by a sus-
tained IJP. MRS2179 (10 x mol L™!) antagonised fast IJP
while L-NNA antagonised sustained IJP. EFS induced a
mechanical relaxation that was antagonised by L-NNA
and MRS2179 (1 and 10 x mol L™}). Exogenous addition
of Sodium Nitropusside (1 x mol L™ and ADPRS (1 u
mol L7!) induced a smooth muscle hyperpolarization
(about 10 mV) with cessation of spontaneous motility.
ADPRS responses were inhibited by MRS2179 10 x mol
L7, All these mechanisms were similar in the jejunum
and ileum.

Conclusion: We conclude 1.Purinergic (via P2Y1) and
nitrergic neuromuscular transmission is the predomi-
nant inhibitory mechanism in the human small intes-
tine 2. Differences between jejunum and ileum are
consistent with (i) a gradient in pacemaker frequencies
and (ii) the presence of a nitrergic neural tone in the
ileum but not in the jejunum. Our data demonstrate a
common mechanism controlling smooth muscle relax-
ation throughout the human small and large intestine.
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Absence of purinergic neuromuscular transmission in
the antrum and caecum of P2Y1 knocked out mice

V. GIL', M. IMENEZ? and D. GALLEGO®
!Universitat Autonoma Barcelona, Cell Biology, Physi-
ology and Immunology, Cerdanyola Del Valles, Spain,
2UAB-CIBERehd, Cell Biology, Physiology and Immu-
nology, Cerdanyola Del Vallés, Spain, and *CIBERehd,
Instituto de Salud Carlos I1I, Barcelona, Spain

Objective: Previous studies performed in the human
colon using selective agonists and antagonists of the
P2Y1 receptor demonstrated the crucial role of this
receptor in neuromuscular transmission. Recently,
studies performed in the mouse colon of P2Y1-/- knock
out (KO) mice confirmed that P2Y1 receptors are
essential to accomplish purinergic neuromuscular
transmission. The aim of the present study was to test
whether P2Y1 receptors are or are not involved in puri-
nergic neurotransmission in other areas of the gastroin-
testinal tract using P2Y1-/- KO mice.

Methods: Microelectrode recordings were performed
in strips from antrum and caecum of wild type (WT)

(n = 4) and P2Y1-/- KO mice (n = 5).

Results: No differences in the resting membrane
potential were observed between groups neither in the
antrum nor in the caecum. In the caecum of WT ani-
mals, electrical field stimulation (Single pulses and
trains of 1, 5 and 20 Hz) revealed an IJP (reaching

24.7 + 2.8 mV at 20 Hz) that was abolished by the
P2Y1 receptor antagonist MRS2500 (1 x mol L7}). In
contrast in P2Y1-/- KO mice the IJP was reduced

(6.0 = 1.9 mV at 20 Hz) and was totally abolished by L-
NNA (1 m mol L™}). “Spontaneous” IJP (i.e. ongoing
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release of neurotransmitters), MRS2500 sensitive,
could be recorded in WT but not in P2Y1-/- animals.
MRS2365 (1 ¢ mol L™!), a P2Y1 agonist, caused a
smooth muscle hyperpolarization in WT animals, that
was blocked by MRS2500. In contrast, MRS2365 did
not modify smooth muscle resting membrane potential
in P2Y1-/- KO mice. In the antrum, slow wave activity
(9.1 = 2.3 mV) was observed at 7.2 + 0.6 cpm in WT
animals. Slow waves were observed (n.s.) in P2Y1-/-
KO mice. In WT animals EFS (Single pulse) induced an
IJP (8.5 = 1 mV) that was abolished by MRS2500. In
contrast in P2Y1-/- KO mice EFS (Single pulse) induced
a small IJP (1.6 = 0.6 mV) that was L-NNA sensitive.
Conclusion: We conclude that P2Y1 receptors medi-
ate purinergic neurotransmission in the caecum and
antrum demonstrating a common mechanism of puri-
nergic inhibition in the gastrointestinal tract. P2Y1-/-
KO mouse is a useful animal model to study the role
of purinergic neurotransmission in patho-physiological
motor functions in the gut.
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Early gastrointestinal motor disturbances induced by
Lipopolysaccharide (LPS) in sheep may be initiated
through activation of COX-2 in pulmonary and hepatic
macrophages

M. A. PLAZA CARRION’, A. GIMENO', M. CAS-
TRO? L. F. MARTINEZ', E. LATORRE', L. GRASA',
A. 1. ALCALDE', . E. MESONERO', M. P. ARRUEB-
O' and M. D. MURILLO'

"University of Zaragoza, Pharmacology and Physiol-
ogy, Spain, and 2INSERM, UMR 1043, Toulouse,
France

Objective: The aim of this study was to investigate
the involvement of cyclooxygenase (COX) and periph-

eral macrophages in the gastrointestinal motor altera-
tions induced by LPS.

Methods: Myoelectric activity was recorded in con-
scious ewes with electrodes implanted in rumen, gas-
tric antrum, duodenum and jejunum. Body
temperature was continuously monitored with an
intraperitoneal thermistor. In addition, groups of 3
ewes were treated intravenously (iv) with saline or LPS
(0.1 ug kg!) from Escherichia coli and slaughtered 1 or
4 h later. Samples of rumen, antrum, duodenum, liver
and lung were collected for immunohistochemistry
(IHC) and western blotting (WB) studies.

Results: LPS increased body temperature, inhibited
antral and intestinal myoelectric activity and increased
MMC frequency. These effects were completely abol-
ished by the iv pretreatment with the selective COX-2
inhibitor nimesulide (1 mg kg™) or with tyloxapol

(200 mg kg' h'!, 1 h), an agent that desensitizes endo-
toxin-recognizing receptors in macrophages. In control
animals, COX-1 and COX-2 were expressed in the vas-
cular endothelial cells of all tissues. Furthermore, posi-
tive COX-1 immunostaining was observed in the
cytoplasm of epithelial cells of the rumen, antral
glands and intestinal goblet and endocrine cells. In the
enterocytes, COX-1 staining showed the same perinu-
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Regulation of excitation-contraction and excitation-
transcription coupling by caveolin-1 via microR-
NA133a and transcription factors, Foxo4 and Elk1 in
gastrointestinal smooth muscle

K. MURTHY, S. BHATTACHARYA, S. MAHAVADI,
S. RAJAGOPAL, R. ZHOU and ]. GRIDER

Virginia Commonwealth University, Dept. of Physiol-
ogy and Biophysics, Richmond, USA

Objective: We have previously shown that in gastro-
intestinal muscle, disruption of caveolae or suppres-
sion of its constituent protein, caveolin-1 inhibits
muscarinic m3 receptor-mediated RhoA/Rho kinase
signaling and contraction. The RhoA/Rho kinase
pathways have been associated with regulation of
smooth muscle-specific proteins and their transcrip-
tional factors, SRF and myocardin. Myocardin
activity is inhibited by phosphorylation of Elk via
ERK1/2 and stimulated by phosphorylation of Foxo4
via Akt.

Aim: To examine whether absence of caveolin-1
affects the expression of contractile proteins in gastric
smooth muscle.

Methods: Mouse gastric smooth muscle cells were
cultured in DMEM-10 and caveolin-1 siRNA was
transfected for 48 hours. Rho kinase and ERK1/2 activ-
ity was measured by immunokinase assay, and phos-
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phorylation of Elkl and Foxo4 forkhead transcription
factor was measured using phospho-specific antibody.
Expression of microRNA133a (miR133a), Aktl, trans-
forming growth factor A1 Induced transcript 1
(TGFp111), serum response factor (SRF), myocardin,
smooth muscle myosin heavy chain (smMHC), caldes-
mon and calponin were measured by real time PCR in
control and caveolin-1 siRNA transfected cells as well
as in gastric muscle from control and caveolin-1
knockout mice.

Results: In muscle cells transfected with caveolin-1
siRNA: (i) Acetylcholine (ACh)-induced Rho kinase
activity was significantly inhibited, (ii) basal and
ACh-induced ERK1/2 activity, phosphorylation of
EGF receptor and Elkl, and expression of microR-
NA133a were significantly augmented, and (iii) phos-
phorylation of Foxo4, and expression of Aktl, SRF,
myocardin and the smooth muscle-specific proteins,
smMHC, TGFf111, caldesmon, and calponin were
significantly reduced. Transfection of miR133a precur-
sor, which increases miR133a expression, mimicked
the effect of caveolin-1 siRNA on basal and ACh-
induced ERK1/2 activity and phosphorylation of
EGFR, Elkl and Foxo4. In contrast, transfection of
miR133a antagamir, which decreases mirl33a expres-
sion, or treatment of cells with the selective EGFR
inhibitor reversed the effect of caveolin-1 siRNA.
Similarly, overexpression of caveolin-1 decreased

clear localization than the cis-Golgi protein GM130.
COX-2 was present in the cells of intestinal circular
muscle layer and in the muscularis mucosae of antrum
and intestine. COX-1 and COX-2 were detected in
endocrine cells in the epithelium of the bile ducts and
bronchial tubes. In the liver, COX-2 was observed in
CD163 (ED2) positive cells (macrophage marker)
located in the sinusoids and in the portal space. In the
lung, COX-2 was localized in some cells scattered
throughout the parenchyma. LPS administration
strongly increased the number of the hepatic macro-
phages expressing COX-2. In the lung, LPS induced the
appearance of groups of rounded cells related with
blood vessels that were positive to COX-1 and COX-2
and coexpressed the ovine macrophage marker VPM32.
WB showed bands of 70 kDa (COX-1) and 72 kDa
(COX-2) in all tissues. LPS increased the intensity of
the COX-2 band only in the liver.

Conclusion: Our data suggest that LPS alters gastroin-
testinal motility and induces fever in sheep through the
release of peripheral prostaglandins, probably produced
by COX-2 in hepatic and/or bronchial macrophages.
Supported by DGI (AGL2006-04317/GAN), FEDER,
Gobierno de Aragén (I-2011/017, B61/2010, B090/2009)
and Universidad de Zaragoza (UZ2010-BIO-13).

miR133a expression and inhibited ACh-induced
ERK1/2 activity and EGFR phosphorylation. Expres-
sion of TGFp1I1, Aktl, caldesmon and calponin, and
ACh-induced Rho kinase activity and contraction
were also inhibited in muscle cells from caveolin-1
knockout mice.

Conclusion: We conclude that caveolin-1 facilitates
smooth muscle contractile phenotype by regulation of
miR133a expression, and by stimulation of Foxo4 phos-
phorylation via Akt and inhibition of Elk phosphoryla-
tion via ERK1/2.
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Platelet-Derived Growth Factor Receptor a positive
(PDGFRa+) cells in mice colonic smooth muscles are
the primary site of purinergic inhibitory motor neuro-
transmission

M. KURAHASHI, S.-D. KOH, S. M. WARD and

K. M. SANDERS

University of Nevada, Dept. of Physiology and Cell
Biology, Reno, USA

Objective: Inhibitory motor neurotransmission in the
GI tract consists of nitrergic, purinergic and peptidergic
components. Stimulation of inhibitory neurons (single
pulses to <10 Hz) elicits inhibitory junction potentials
(IPs) that consist of a fast, transient component ({IJP)
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that is purinergic and a slower component (sIJP) that is
nitrergic. The purinergic component is mediated by
P2Y1 receptors. We sought to compare responses of
PDGFRa+ cells and smooth muscle cells (SMC) to pu-
rinergic (P2Y1) stimuli to determine which cells might
mediate purinergic responses in vivo.

Methods: Currents and voltage-transients elicited by
P2Y1 agonists (ATP, ADP, f-NAD and MRS2365) were
measured in PDGFRa«" cells obtained from colonic
smooth muscles of Pdgfratm11(EGFP)Sor/] heterozy-
gote mice with constitutive labeling on PDGFR«" cells
via expression of a histone/eGFP fusion protein and
SMC, in patch clamp using either voltage- or current-
clamp conditions.

Results: PDGFRa" cells displayed large amplitude,
Ca2*-sensitive outward currents when exposed to P2Y1
agonists. The outward current reversed at about -80 mV,
close to the equilibrium potential for K*, and displayed a
linear I-V relationship between -80 and 0 mV. These cur-
rents were blocked by SK channel blocker apamin or
P2Y1 antagonist, MRS2500. In current clamp (I = 0) con-
dition, P2Y1 agonists elicited fast, transient hyperpolar-
ization responses in PDGFRo+ cells with a peak at about
-80 mV (i.e. EK). These responses were blocked by
MRS2500. In contrast, P2Y1 agonists failed to elicit sim-
ilar hyperpolarization in SMC.

Conclusion: In colonic muscles, the purinergic com-
ponent of post-junctional responses (fIJP), mediated in
vivo by P2Y1 receptors, is a fast, transient hyperpolar-
ization. SMC did not hyperpolarize from resting mem-
brane potentials in response to P2Y1 agonists, but fast,
transient hyperpolarizations were elicited in PDGFRo+
cells. These data suggest that PDGFRa+ cells are the
primary site of membrane potential responses to puri-
nergic motor neurotransmission in mice colonic mus-
cles (Supported by DK41315).
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Functional characterization of Ca2+-activated Cl- con-
ductance in murine colonic ICC

S. D. KOH, H. ZHENG, ].-H. KIM, B. CLARK, N.
HOROWITZ and K. SANDERS

University of Nevada, Dept. of Physiology and Cell
Biology, School of Medicine, Reno, USA

Objective: Immunohistochemistry studies demon-
strated that ANO1 (Tmem16a) expressed in interstitial
cells of Cajal (ICC) of murine colonic smooth muscle.
Spontaneous electrical activity of murine colon is com-
posed of slow depolarization with spike action poten-
tial complexes. Spike action potential complexes are
due to activation of L-type Ca2" channels. However,
little is known about ionic conductance for slow depo-
larization which leads the activation of L-type Ca2*
channels. It has been proposed that the spontaneous
generation of slow wave may be due to activation of
ion conductance in ICC. In this study we investigated
the functional role of Ca2*-activated Cl- conductance
(CaCC) in relation to slow wave generation in murine
colonic smooth muscles.

Methods: Conventional microelectrode recordings
were performed in murine colonic smooth muscle after
removal of mucosal and submucosal layer. Whole-cell
patch clamp experiments were conducted to character-
ize the functional expression of CaCC using transgenic
mouse with a bright green fluorescent protein (copGFP)
constitutively expressed in ICC to facilitate study of
these cells in mixed cell dispersions.

© 2012 THE AUTHORS

Results: Murine colonic smooth muscle displayed
spontaneous membrane potential oscillations (slow
depolarization and spike action potential complexes).
Niflumic acid (NFA, up to 100 v mol L™!) caused mem-
brane hyperpolarization and abolished spontaneous
membrane potential oscillations. Since NFA has non-
specific effects on various ion channels, we tested a
more specific CaCC blocker, 5-nitro-2-(phenylpropyla-
mino)-benzoate (NPPB, up to 10 v mol L™!)) on sponta-
neous membrane oscillation. NPPB inhibited slow
depolarization without affecting the resting membrane
potential and remained spike action potential com-
plexes. These data suggest that slow wave depolariza-
tion may be due to activation of CaCC. In patch clamp
experiments, colonic smooth muscle cells did not
reveal any CaCC currents. However, copGFP+ cells
(ICC) functionally expressed CaCC currents. Reversal
potentials of CaCC followed ECl. CaCC currents were
also inhibited by NPPB, cyclopiazonic acid and extra-
cellular free Ca2".

Conclusion: In conclusion, CaCC is expressed in colo-
nic ICC and involves in the generation of spontaneous
slow depolarization in colonic smooth muscle. (Sup-
ported by NIDDK 41315).
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Changes of enteric nerve, interstitial cells of Cajal, and
fibroblast-like cells with age in the human stomach
J.-G. KWON?!, J. T. JUNG?, E. Y. KIM?, ]. HAN? H. G.
KIM?, K. S. PARK®, |. H. PARK?, I. S. HWANG?, B. I.
JANG®, K. O. KIM® and S. W. JEON”

!Daegu Catholic University, Dept. of Internal Medi-
cine, Republic of Korea, °Daegu Catholic University,
Internal Medicine, Republic of Korea, *Keimyung Uni-
versity, Internal Medicine, Daegu, Republic of Korea,
4Keimyung University, Physiology, Daegu, Republic of
Korea, °Keimyung University, Daegu, Republic of
Korea, ®Youngnam University, Internal Medicine,
Daegu, Republic of Korea, and "Kyungpook National
University, Internal Medicine, Daegu, Republic of
Korea

Objective: Aging-associated changes in the gastric
motor function include changes in gastric emptying
time, postprandial peristalsis and gastric contractile
force. Neuromuscular regulation of gastrointestinal
muscles is controlled by a dynamic interaction
between different cell types, including smooth muscle,
enteric nerves, and interstitial cells of Cajal (ICC). The
aim of this study was to investigate the effect of aging
on number of ICC and fibroblast-like cells (PDGFRa+
cells) in the human stomach.

Methods: Full-thickness gastric specimens were
obtained from patients undergoing surgery for gastric
cancer and they were screened to ensure that they did
not have diabetes or other gastrointestinal diseases. To
investigate the pathological changes of stomach, H&E
stain and immunohistochemical examination were
done on the sections. Antibodies against protein gene
product (PGP) 9.5, neuronal NO synthase (nNOS),
vasoactive intestinal peptide (VIP), neurokinin 1, ¢-Kit,
and PDGFRa+awere used. Immunofluorescent stain
and evaluation with confocal microscopy were also
done.

Results: Tissues were collected from 26 patients (15
males/11 females, mean age 59.7 = 10.4 y). On immu-
nohistochemical staining of antrum and gastric body,
number of c¢-Kit positive ICC significantly decreased
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with age (P < 0.05). Number of PDGFRa-positive cells,
PGP9.5, nNOS, VIP and neurokinin 1 expression did
not significantly decrease with age. On immunofluo-
rescent staining and confocal microscopic examina-
tions, network of ICC in the muscle layer were greatly
decreased in the older patient compared with younger
patient.

Conclusion: Our study suggests that on full-thickness
gastric specimens, loss of ICC cells are found in the
smooth muscle of elderly patients. These cellular
abnormalities likely reduce the functional reserve of
the human stomach and may contribute to changes in
gastric motor activity in elderly.
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Activation of Ca2+ transients by purines in Platelet
Derived Growth Factor Receptor a positive (PDGFRa+)
cells in situ

S. ABU BAKER', A. SALTER?, S. WARD? and K.
SANDERS?

1University of Nevada, Dept. of Physiology, School of
Medicine, Reno, USA, and °University of Nevada,
Dept. of Physiology & Cel, School of Medicine, Reno,
USA

Objective: The fibroblast PDGFRu+ cells are a novel
class of interstitial cells distributed throughout GI tis-
sues. PDGFRa+ cells are in close proximity to motor
nerves and have the necessary machinery to mediate
purinergic electrical responses. The aim of this study
was to establish a functional role of PDGFRu+ cells as
targets /mediators of purinergic signalling in situ.
Methods: Immunostaining of GI muscles was used to
characterize the specific distribution of PDGFRa+ cells
in murine colon and fundus. Real-time quantitative
PCR was used to characterize P2Y receptor expression
in PDGFRo+ cells. Genetically engineered mice, that
express a histone 2B-eGFP fusion protein in the
nuclear region of PDGFRz cells, were used in combina-
tion with fluorescent Ca2* imaging (Oregon Green 488
BAPTA-1 AM, 10 ug ml™) to allow measurements of
intracellular Ca2" transients in identified PDGFRa+
cells.

Results: Immunohistochemistry demonstrated
PDGFRu+ cells were in close proximity to enteric
motor neurons in muscle layers. g-PCR data demon-
strated that P2Y1, P2Y2 and P2Y13 receptor subtypes
are expressed abundantly in comparison to other puri-
nergic receptors in PDGFRa+ cells. Ca2* fluorescence
measurements in PDGFRa+ cells revealed spontane-
ous ongoing Ca2" transients in many cells under con-
trol conditions. Tetrodotoxin (TTX; 1 x mol L)
decreased spontaneous Ca2" transients significantly.
Brief exposures to exogenous purines (ATP, ADP,
UTP, and $-NAD 100 x mol L™!) in the presence of
L-NNA (100 z mol L™!) and atropine (1 u mol L™
greatly increased intracellular Ca2* transients in
PDGFRu+ cells. Ca2* transients were also elicited by
the P2Y1-specific agonist N)-methanocarba-2MeSADP
(MRS-2365), and inhibited by P2Y1-specific antagonist
(MRS-2500). P2Y1-/- animals demonstrated attenuated
responses to MRS2365 and f-NAD but partial
responses to ATP and ADP were retained in muscles
of these animals. Purine responses appear to be medi-
ated through a Ca2* release mechanism because
cyclopiazonic acid (10 x mol L™!) and thapsigargin

(1 « mol L™!) completely abolished Ca2* transients
elicited by purines.
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Conclusion: The present study shows the close prox-
imity of PDGFRa+ cells to motor neurons and the abil-
ity of these cells to generate Ca2” transients in
response to purines. Release of Ca2" from intracellular
stores is likely to activate SK3 channels that are abun-
dantly expressed by these cells. Our data are consistent
with a role for PDGFRu+ cells serving as targets for pu-
rinergic enteric inhibitory neurotransmission in GI
muscles.
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Sensory nervous system input into small intestine
ICC-MP calcium transients

Y.-F. ZHU', X.-Y. WANG?, B.-]. LOWIE®, S. P. PAR-
SONS?, E. |. WHITE® and . D. HUIZINGA?
"McMaster University, Dept. of Medicine, Hamilton,
Canada, >McMaster University, Medicine, Hamilton,
Canada, and *McMaster University, Biology, Hamil-
ton, Canada

Objective: The present study was to investigate
potential communication between AH sensory neurons
and the ICC-MP network of the small intestine.
Methods: To determine the functionally communica-
tion from enteric neurons to ICC network, ICC net-
work was loaded with the calcium dye Fluo-4.
Neuron was impaled with sharp electrodes and veri-
fied by electrophysiology and morphology. A series of
stimulus was provided on the neuron to study possi-
ble effects on a nearby network of ICC; To exam a
structural basis for the functional communication
between enteric neurons and ICC network, a morpho-
logical relationship between enteric neuron processes
and ICC was examined by double labelling the neuro-
biotin avidin-D-Texas-Red reaction in enteric neuron
with ¢-KIT immunofluorescence staining for ICC
network.

Results: Stimulation of AH sensory neurons, evoking
action potentials in these neurons, caused a marked
increase of ICC intracellular calcium concentrations
with increasing of calcium oscillations in ICC-MP.
Conclusion: AH neurons, which sense the contrac-
tile state of the musculature, have the potential to
modify gut pacemaking through action on calcium
transients.
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Effect of age on mucosal serotonin signalling and circu-
lar muscle contractions in the murine rectum

B. PATEL', L. PARMAR?, S. FIDALGO?, C. WANG®,
R. RANSON?, J. SAFFREY® and M. YEOMAN?
"University of Brighton, School of Pharmacy, United
Kingdom, ?University of Brighton, United Kingdom,
3Open University, Milton Keynes, United Kingdom,
and *University of Northumbria, Newcastle upon
Tyne, United Kingdom

Objective: Increasing age is a risk factor for a range of
gastrointestinal disorders including constipation and
faecal incontinence. The rectum is known to play a
key role in the storage of faecal matter, however there
is limited information about its pharmacology and
how it alters with age. This study examined the age-
related changes in mucosal serotonin (5-HT) signalling
and spontaneous circular muscle contractions.
Methods: In vitro electrochemical mapping was uti-
lised to identify the rectum from C57BL/6 mice.
Amperometric recordings were conducted to measure
changes in 5-HT release and reuptake. The numbers of
5-HT-containing enterochromaffin (EC) cells and their
5-HT content were determined using immunohisto-
chemistry and HPLC, respectively. The activity of the
serotonin transporter (SERT) was measured by deter-
mining the 5-HIAA:5-HT ratio. Measurements of circu-
lar muscle contractility were carried out on In vitro
tissue segments under control conditions and in the
presence of 1 g mol L™! fluoxetine and 100 u mol L™
L-NNA.

Results: There was an age-related increase in mucosal
5-HT release (P < 0.01, n = 6) and a decrease in reup-
take between 3 and 24 month old animals (P < 0.001,
n = 6), which led to an age-related increase in 5-HT
availability in 24 month old animals (P < 0.001, 1 = 6).
No changes in 5-HT availability were observed
between 3 and 18 months. The increases in 5-HT
release were not correlated with EC cell number,
which remained constant with age. The ratio of 5-
HIAA:5-HT, a marker for turnover, was greater in 12
and 18 month rectum when compared to 3 month rec-
tum (P < 0.05, n = 6), however no differences were
observed in 24 months. The amplitude of circular mus-
cle contractions decreased between 3 and 24 month
old animals (P < 0.05, n = 4). The circular contractions

Figure AH neuron with c-KIT-immunoreactive ICC in the myenteric plexus.

Dogiel type Il neurons labelled with neurotin-avidin-Texas red reaction were identified as AH
neurons. In the figure, an AH neuron sent out two circumferential and one longitudinal projections.
All processes were closely associated (within several micrometears) to ¢-Kit-immunorecative ICGC in

the myenteric plexus.
varicosities with ICC-MP. Scale bar = 20 ym.
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were altered by the presence of fluoxetine and L-NNA
in 3 month rectum, but not 24 month old rectum.
Conclusion: Overall we have found that 5-HT avail-
ability increases with age and rectum circular muscle
contractions are reduced with age and are insensitive
to fluoxetine. Thus mucosal signalling to the myenter-
ic plexus is impaired, resulting in reduced contractil-
ity. The data from this study could explain the
increased incidences in faecal impaction, which is
observed in the elderly.
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Effects of transient receptor potential channel blockers
on pacemaker activity in interstitial cells of cajal from
mouse small intestine

B.-J. KIM' and I.-S. SO?

1pusan National University, School of Korean Medi-
cine, Yangsan, Republic of Korea, and 2Seoul National
University, College of Medicine, Dept. of Physiology,
Republic of Korea

Objective: The interstitial cells of Cajal (ICCs) are
pacemakers in the gastrointestinal tract and transient
receptor potential melastatin type 7 (TRPM?7) is a can-
didate for pacemaker channels.

Methods: The effect of the 5-lipoxygenase (5-LOX)
inhibitors NDGA, AA861, MK886 and zileuton on
pacemaking activity of ICCs was examined using the
whole cell patch clamp technique.

Results: NDGA and AA861 decreased the amplitude
of pacemaker potentials in ICC clusters, but the rest-
ing membrane potentials displayed little change,
respectively. Also, perfusing NDGA and AA861 into
the bath reduced both inward current and outward cur-
rent in TRPM7-like current in single ICC, respectively.
But, they had no effects on Ca2" activated CI- currents.
The 5-LOX inhibitors MK886 and zileuton were, how-
ever, ineffective in pacemaker potentials in ICC clus-
ters and in TRPM7-like current in single ICC,
respectively. A specific TRPC3 inhibitor, pyrazole
compound (Pyr3), and a specific TRPM4 inhibitor, 9-
phenanthrol, had no effects in pacemaker potentials in
ICC clusters and in TRPM7-like current in single ICC.
Conclusion: These results suggest that, among the
tested 5-LOX inhibitors, NDGA and AA861 modulate
the pacemaker activities of the ICCs, and that the
TRPM?7 channel can affect intestinal motility.
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Toward the biophysical basis of monophasic and bipha-
sic slow wave extracellular potentials

P. DU, N. PASKARANANDAVADIVEL?, A. BEY-
DER®, G. FARRUGIA?, L. CHENG? and G. O'GRA-
DY?

1University of Auckland, Bioengineering Institute,
New Zealand, ?The University of Auckland, Bioengi-
neering Institute, New Zealand, *Mayo Clinic, Bioen-
gineering Institute, Gastroenterology e Hepatology,
Rochester, MN, USA, and 4Mayo Clinic, Gastroenter-
ology e Hepatology, Enteric Neuroscience Program,
Rochester, MN, USA

Objective: In the gastrointestinal tract, ICC generate
and propagate electrical activities known as slow
waves, which are then conducted to smooth muscle
cells (SMC). Extracellular and intracellular electrical
recordings are used to record slow waves, but the fidel-
ity of these recordings varies and depends on the
method of electrode attachment. In this study we
acquired in-vivo slow wave recordings using suction
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and surface contact attachment methods and modeled
extracellular potentials in relation to simulated mem-
brane potentials.

Methods: Suction and surface contact recordings were
performed simultaneously in three pigs. Slow waves
were recorded from adjacent sites on gastric corpus
using a glass capillary (diameter: 1.2 mm) electrode
with gentle suction on the serosa, and contact elec-
trodes (diameter: 0.28 mm). Modeling: Slow waves
were modeled over a 10 mm virtual tissue strip. Mem-
brane and extracellular potentials were simulated using
a validated mathematical ICC-SMC model. To simu-
late effect of suction pressure on tissue, extracellular
conductivity was decreased (contact: 9 mS mm™; suc-
tion: 4 mS mm!), while intracellular conductivity was
unchanged (0.4 mS mm!); Cell surface-to-volume ratio
was increased (contact: 1.5 mm? mm3; suction:

50 mm? mm™); and the resting membrane potential
was depolarized to -58 mV.

Results: Experimental and simulation results demon-
strated close concordance across a range of extracellular
signal characteristics. Suction electrode recorded mono-
phasic potentials (n = 50); recording + S.D. versus simu-
lation: amplitude: 861 + 93 vs 804 uV; upstroke:

988 + 297 vs 1210 uV s7!; frequency: 3.8 vs 3.8 cycles
per minute (cpm). Contact electrode recorded biphasic
potentials (n = 50); amplitude: 545 + 194 vs 584 uV;
down-stroke: -1273 = 423 vs -1460 uV s™'; frequency: 3.8
vs 3.8 cpm. The timing of the simulated trough of the
internal deflection in the monophasic potential corre-
lated with the middle of the down-stroke in the biphasic
potential, which in turn correlated with the middle of
the upstroke phase in the membrane potential.
Conclusion: Initial findings suggest that a volume
conductor effect could relate simulated extracellular
potentials to experimental recordings. Future studies
are needed to include simultaneous intracellular and

extracellular recordings, detailed measurements of tis-
sue conductivities, and ion channel level contributions
to the extracellular potentials to further define the bio-
physical basis of extracellular potentials.

146

The effect of aging on proximal and distal colonic mus-
cle contractility in F344 rat

N.-Y. KIM?, H.-]. KIM?, Y.-S. KIM®, M.-Y. LEE*, ].-W.
KIM®, H.-]. JO® and C.-M. SHIN®

Seoul National University, Dept. of Internal Medi-
cine, Seongnam, Republic of Korea, >Gyeongsang
National University, Internal Medicine, Jinju, Repub-
lLic of Korea, *Wonkwang University, Internal Medi-
cine, Iksan, Republic of Korea, “Wonkwang
University, Physiology, Iksan, Republic of Korea,
5SMG-SNU Boramae Medical Center, Internal Medi-
cine, Seoul, Republic of Korea, and ®Seoul National
University, Internal Medicine, Seongnam, Republic of
Korea

Objective: The effect of aging on gastrointestinal (GI)
tract is not well established. One of major age related
GI effects could be impaired colonic smooth muscle
contraction. In the previous experiment we found that
the number of ICC and nNOS positive neuronal cells
decreases during the aging process in rat proximal
colon. The aim of this study was to investigate
changes of aged colonic contractility in terms of cho-
linergic and nitrergic response in the aged rat colon.
Methods: Fischer 344 rats at two ages (30 weeks,
young; 84 weeks, senescent) were sacrificed (n = 5,
each). Lipid hydroperoxide and salt soluble collagen
were measured in the proximal colon for the indicator
of aging. Isometric force measurements were performed
in proximal and distal colon colonic muscle strip with
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A comparison of multichannel intraluminal impedance
and pH monitoring in patients with gastroesophageal
reflux related laryngitis and non erosive reflux disease
A. CELEBI, D. KOC, Y. TEMI, U. KORKMAZ, G. SI-
RIN, A. E. DUMAN, G. DINDAR, H. YILMAZ, O.
SENTURK and S. HULAGU

Kocaeli University, School of Medicine, Dept. of
Gastroenterology, Turkey

Objective: Today, there is no gold standard for diagno-
sis of gastroesophageal reflux disease (GERD). This
problem is even bigger in patients with extraesophageal
reflux symptoms, therefore overdiagnosis in this group
is a common problem. The use of Multichannel Intra-
luminal Impedance and pH (MII-pH) monitoring has
increased sensitivity in the diagnosis of GERD by 24-
hour esophageal pH monitoring. We aimed to compare
MII-pH monitoring outcomes of patients referred to
outpatient reflux clinic considering GER-related laryn-
gitis as a result of laryngoscopic examination and
patients has normal esophagogastroduodenoscopy but
typical reflux symptoms. Also aimed to show MII-pH
monitoring has whether a contribution of the diagnosis
of GER-related laryngitis or not.

Methods: Consecutive patients with GER-related lar-
yngitis and patients with non erosive reflux disease
(NERD) were enrolled. The lower esophageal sphinc-
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ter (LES) level was determined by esophageal manom-
etry in all patients then impedance catheter with a
pH sensor placed five cm above the LES. After 24-
hour measurement, the catheter is removed and
record was analyzed manually. Between two groups
acid, weakly acid, non acid, liquid, gas and mixed
reflux, bolus clearance time and reflux episodes with
proximal extend were analyzed for statistical signifi-
cance.

Results: Fourty NERD, fifteen GER- related laryngitis
patients were included. Age, sex, and BMI were not
significantly different between the groups.In GER-
related lariyngitis group total reflux episodes(median:
47 vs 98, P < 0.02), total mild acid reflux episodes
(median: 22 vs 71, P = 0.03) percentage of proximally
extend reflux episodes (24 + 19 vs 35 + 13, P = 0.02)
were significantly lower than those with NERD group.
Between the groups in terms of acid reflux, liquid, gas
and mixed reflux statistically significant differences
were not found.

Conclusion: Acid reflux episodes seems to be more
effective at development of clinical symptoms than
weakly acid and non-acid reflux in GER related laryn-
gitis patients. Being liquid or gas reflux episodes were
not significantly different between two groups. Accord-
ing to these data,the use of multichannel intraluminal
impedance-pH monitoring instead of 24-hour esopha-
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longitudinal direction. In addition, spontaneous con-
tractile activity by area under the curve (AUC) was
measured at the several concentrations (10°-10"* mol
L") of acetylcholine (ACh), sodium nitroprusside
(SNP), and N(G)-nitro-L-arginine methyl ester (L-
NAME).

Results: Lipid hydroperoxide increased in the senes-
cent rat than the young rat (5.32 = 1.75 vs 2.03 = 0.88 p
mol L' mg! wet weight, P < 0.05). Salt soluble colla-
gen also increased (young 3.33 + 0.74 vs senescent
5.52 + 0.75 ug mg wet weight, P < 0.05). In resting
state, spontaneous contractile responses were signifi-
cantly decreased in distal colon (young 6.30 + 3.16 vs
senescent 3.77 + 2.08 mN) but not in the proximal
colon (young 12.65 = 7.95 vs senescent

9.14 + 4.05 mN). The responses to Ach were propor-
tionally increased with increasing concentration (10—
10* mol L™!) in both of young and senescent rat in the
proximal and distal colon. The contractile responses to
various concentrations of SNP under ACh (10* mol
L") were significantly relaxed in both of young and
senescent rat. In addition, the relaxation responses to
SNP in the senescent rat were more prominent than
those in the young rat. The relaxation responses to
SNP under L-NAME (10 mol L™!) were observed at
concentration of SNP 10 mol L™! or more, however,
the responses were similar in both ages.

Conclusion: The overall resting contractility was
decreasing tendency in the senescent rat colon. In con-
trast, the relaxation response to SNP under the condi-
tion of ACh-induced contraction was more prominent
in the senescent rat colon. These results suggest that
impairment of colonic motility in the senescent rat
could be originated from changes of nitric oxide
responsiveness due to decreased nNOS. Additional
functional experiment is undergoing to evaluate this
presumption.

geal pH monitoring has no additional contribution for
diagnosis of patients with GER-related laryngitis.
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Altered taste perception in patients with gastroesopha-
geal reflux disease

V. VERLEZZA, G. SARNELLI, L. VOZZELLA,

F. DE GIORGI, P. ANDREOZZI, F. P. ZITO,

E. CANTONE, M. PESCE and R. CUOMO

Naples, Italy

Objective: Patients with gastroesophageal reflux dis-
ease (GERD) may experience an altered taste percep-
tion, which is likely associated with a direct damage of
the taste buds within oral cavity by refluxate. Our aim
is to study the taste perception in GERD patients in
the absence of ear-nose-throat diseases.

Methods: Twenty-four clinically and instrumentally
diagnosed GERD patients (18 males and 6 females, age
range 25-69 years) and twenty gender and age matched
healthy subjects (HS) were studied. All subjects under-
went a standardized taste-testing to evaluate the ability
of each subject to identify sweet, bitter, salty, umami
and sour taste. The following substances served as spe-
cific taste agonists: acesulfame K (30 m mol L), qui-
nine (10 m mol L%}, NaCl (120 m mol L),
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monopotassium glutamate+ inosine monophosphate,
(30+0.5 m mol LY}, and citric acid (50 m mol L7}),
respectively. In addition each subject was asked to
score the intensity of each taste by using a 100 mm
line-visual analogue scale (VAS).

Results: The percentage of overall taste misperception
was significantly higher in GERD than in HS (23% vs
13, respectively, P = 0.003), with salty representing the
most frequent misperceived taste (40% vs 13,

P =0.009). In the subset of GERD, but not in HS, a
gender difference in the ability to correctly identify the
taste (M 73% vs F 90 P = 0.004) was also found. GERD
patients compared to HS, reported a significant higher
perception for acid (70 = 21 vs. 58 + 22 mm, P = 0.009)
and lower perception for salty (53 = 19 vs. 66 = 20,

P = 0.001) respectively.

Conclusion: GERD patients showed a significant
degree of taste misperception. The ability of patients to
score acidity more than healthy subjects may suggest a
possible sensitization of sour taste receptors. Translat-
ing this hypothesis in esophagus, a similar effect could
be supposed to participate to symptoms generation in
GERD patients.
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Modulation of oesophageal afferent pathways by 5-HT3
receptor inhibition

M. SZCZESNIAK', S. FUENTEALBA?, T. ZHANG?
and I. COOK?

1St. George Hospital, Dept. of Gastroenetrology, Koga-
rah, Australia, and ?St George Hospital, Dept. of Gas-
troenetrology, Kogarah, Australia

Objective: A high density of 5-HT3 receptors are
found in the dorsal medulla on vagal afferent termina-
tions, implying that 5-HT3 mediates vagal reflexes at a
central level. Although the specific role of 5-HT3 con-
taining nerves or receptors on oesophageal afferents is
not clear, it is thought to modulate sensory pathways.
To examine the effect of 5-HT3 blockade on the dis-
tension-induced upper oesophageal sphincter (UOS)
reflexes and oesophageal sensitivity to acid and electri-
cal stimuli.

Methods: Effect of 5-HT3 blockade with ondansetron
on the distension-induced UOS reflexes and sensory
perception were investigated in two separate double
blind cross-over trials in healthy participants. In Study
I (n = 9) oesophageal sensory and pain thresholds to
electrical stimulation were measured in the oesopha-
gus, the chest wall and the foot, before subjects were
randomized to receive either Ondansetron (8mg i.v.) or
NaCl (0.9% w/v). HCI (0.15 mol L™}, 30 min) was then
infused into distal oesophagus and electrical thresholds
were reassessed. Following electrical sensory threshold
testing, subjects received another infusion of HCL. In
Study II (n = 10) frequencies of distension-induced
UOS relaxation responses were scored before and after
treatment with Ondansetron (8 mg i.v.) and NaCl
(0.9% w/v).

Results: In Study I, Ondansetron had no effect on
oesophageal sensitivity to HCl or acid-induced sensiti-
sation. Blockade with 5-HT3 did reduce somatic pain
thresholds in the viscerosomatic referral area. The
mean baseline somatic pain thresholds mid-sternum
were 4.21 + 1.8 mA and 5.36 = 1.78 mA in the NaCl
and Ondansetron arms respectively. Sixty minutes
after oesophageal acid exposure pain thresholds were
significantly lower in the ondansetron arm (mean A-
1.36 + 0.4 mA) when compared to NaCl (mean A-

0.14 + 0.58 mA) (P < 0.05). In Study II, 5-HT3 blockade
with Ondansetron had no significant effect on UOS
relaxation responses.
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Conclusion: This study does not support the hypothe-
sis that in health, 5-HT3 receptors play a significant
role in oesophago-UES reflexes and oesophageal sensi-
tivity to acid or electrical stimulation. It does provide
new evidence for involvement of 5-HT3 receptors in
viscerosomatic sensitisation.
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Detection of laryngopharyngeal reflux (LPR) using 24-
hour esophageal and pharyngeal impedance-pH moni-
toring: Normal values off and on PPIs and inter-obser-
ver reproducibility

F. ZERBIB', S. ROMAN?, S. BRULEY DES VARAN-
NES®, G. GOURCEROL?, B. COFFIN®, A. ROPERT®,
P. LEPICARD’ and F. MION?

"Hopital Saint André, Dept. de Gastroenterologie, Bor-
deaux, France, ’°CHU Lyon, Gastroenterology Dept.,
France, >°CHU Nantes, IMAD, France, “CHU Rouen,
Gastroenterology Dept., France, *Hopital Louis Mouri-
er, Colombes, France, “°CHU Rennes, Gastroenterology
Dept., France, and 7Hop1'ta] Saint André, Gastroenter-
ology Dept., Bordeaux, France

Objective: Combined pH and impedance monitoring
can detect all types of reflux episodes within the
esophageal lumen and the pharynx. The aim of this
multicenter study was to establish normal values of
esophageal and pharyngeal impedance-pH monitoring
and to determine the inter-observer reproducibility of
this technique.

Methods: Twenty-four hour pH-impedance recordings
were performed using a bifurcated probe positioned
according to UES and LES location determined with
manometry. Impedance data were obtained at 3 and

5 cm above the LES (distal esophagus), 2 and 4 cm
below the UES (proximal esophagus) and 0.5 and

1 cm above the UES (pharynx). pH values were
obtained from the distal esophagus and the pharynx.
LPR events were considered present with retrograde
bolus transit across all ring sets that ultimately
reached the hypopharynx and characterized as acidic
or weakly acidic. The subjects were studied twice, off

60min

Baseline 30min 60min

therapy and on esomeprazole 40 mg bid taken for

14 days. The inter-observer agreement (2 experi-
mented physicians for impedance analysis) for the
detection of pharyngeal reflux events was determined
in 20 subjects randomly selected. Results expressed as
median (IQ range).

Results: Forty-six asymptomatic subjects were
included (22 males, mean age 46.3 yrs, extr 18-78).
Preliminary results in 37 subjects are available. Off
therapy, the total number of pharyngeal reflux events
was 1 (0-2), including 0 (0-0) acidic and 1 (0-1)
weakly acidic reflux episodes. On therapy, the total
number of pharyngeal reflux events was 0 (0-0),
including 0 (0-0) acidic and 0 (0-0) weakly acidic
reflux episodes. Pharyngeal acid exposure was 0% (0-
0) and 0% (0-0) on and off therapy, respectively. Pha-
ryngeal bolus exposure was 0% (0-0) and 0% (0-0) on
and off therapy, respectively. The pharyngeal clear-
ance was 1.2 s (0.7- 9) and 1.2 s (0.6-5.5) off and on
therapy, respectively. Inter-observer agreement for
pharyngeal reflux was poor: among 22 episodes
detected, only 3 (13.6%) were detected by both
observers. The median concordance per subject was
63% (0-100).

Conclusion: This study provides normal values of
pharyngeal reflux detected by 24-hour impedance-pH
monitoring off therapy and on esomeprazole 40 mg
bid. However, analysis of pharyngeal events is difficult
and poorly reproducible. This limitation has to be
taken into account in further studies.
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Sensitivity of high resolution manometry for detection
of esophageal motility disorders: Comparison with
24H-manometry

J. KELLER', V. ANDRESEN? and P. LAYER®
sraelitisches Krankenhaus, Abt. fiir Innere Medizin,
Hamburg, Germany, and ®Israelitic Hospital, Internal
Medicine, Hamburg, Germany

Objective: Sensitivity of conventional short time
esophageal manometry for detection of hypertensive
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esophageal motility disorders is limited. It was our aim
to compare high resolution manometry (HRM, analysis
of data using the Chicago classification (Bredenoord et
al. 2012)) with 24 h-esophageal manometry (24 h-EM)
and to test whether HRM improves sensitivity of short
term esophageal manometry.

Methods: Data from 20 patients with non-obstructive
dysphagia (unrevealing esophagogastroduodenoscopy)
and/or non-cardiac chest pain were analyzed retro-
spectively. All subjects received HRM (catheter with
36 pressure sensors) and 24h-EM (catheter with 6
pressure sensors at 5 cm distance, sleeve sensor at tip
of the tube). Diagnosis of HRM was obtained using
the Chicago classification. For evaluation of 24h-EM
the number of contractions per 24 h, mean amplitude
and duration of contractions at 5 and 15 cm above
the lower esophageal sphincter and percentage of con-
tractions with normal or abnormal propagation were
analyzed. Moreover, maximal contraction amplitude
and duration were recorded and abnormal motor
events were analyzed visually and correlated with
symptoms.

Results: HRM resulted in diagnosis of achalasia in 3
subjects (type 1 in 1, type 2 in 2), diffuse esophageal
spasm (DES) in 4, hypercontractile esophagus in 2,
weak peristalsis in 5 and frequent failed peristalsis in
2 subjects. It gave normal results in 4 patients. 24 h-
EM gave compatible results in 10 subjects. However,
all subjects with normal HRM and 3 out of 7
patients with weak or frequent failed peristalsis
showed evidence of hypertensive peristalsis (n = 4) or
DES (n = 3) in 24h-EM (fig 1: Patient with frequent
failed peristalsis in HRM but DES with markedly
hypertensive contractions exceeding 350 mmHg dur-
ing 24h-EM). Moreover, both subjects with type 2
achalasia according to HRM showed marked esopha-
geal spasms during 24h-EM. Vice versa, in one sub-
ject with weak peristalsis according to HRM, 24h-EM
was normal.

Conclusion: Hypertensive esophageal motility disor-
ders are frequently overlooked or underestimated by
short term esophageal manometry. This is also true
when using HRM and the Chicago classification for
data acquisition and analysis. Sensitivity of HRM
could probably be increased by prolongation of record-
ing time and/or inclusion of provocation tests.
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Modality specific alterations of esophageal sensitivity
caused by longstanding diabetes mellitus

C. BROCK?, |. BRUN?, |. B. FROKJZR®, E. SOFTE-
LAND*, M. SIMREN®, H. GREGERSEN® and A. M.
DREWES’

!Mech-Sense, Medical Gastroenterology, Aalborg, Den-
mark, °Dept. of Internal Medicine, Sahlgrenska Uni-
versitetssjukhu, Géteborg, Sweden, *Mech-Sense,
Dept. of Radiology, Aalborg, Denmark, “Haukeland
Universitets sjukhus, Bergen, Norway, *Sahlgrenska
Universitets sjukh, Géteborg, Sweden, °Sino-Danish
Center, Beijing, China, and ’Mech-Sense, Medical

Gastroenterology, Aalborg, Denmark

Objective: Abnormal visceral sensory function has
been demonstrated in patients with diabetes mellitus
with neuronal changes located in the enteric, periph-
eral and/or central nervous system (REF). Diabetic
autonomic neuropathy seems to be involved in the
development and progression of gastrointestinal tract
dysfunction. The possibility of multimodal (e.g.
mechanical, electrical, thermal and chemical) stimula-
tion in e.g. the esophagus has developed visceral pain
research. The major advantage is involvement of dis-
tinctive receptors, various sensory nerves and different
pain pathways mimicking clinical pain that favours
investigation of central pain mechanisms involved in
allodynia and hyperalgesia. Hence the rationale of the
presents study was to explore the nervous system by
assessment of esophageal sensitivity to multimodal
stimulations.

Methods: Throughout an euglycemic clamp, 31
healthy volunteers (age 44.3 = 10.6 (mean = sd) years;
11men) and 31 patients (age 46.3 + 11.7 years; 10 men)
with insulin dependent diabetes mellitus (duration
31.3 + 13.1 years) were included in the study. By use of
a multimodal oesophageal probe, sensitivity to heat,
mechanical distension and electrical stimulation was
assessed in the lower oesophagus.

Results: For heat stimulation patients had increased
sensitivity in the sensory range with shorter stimulus
duration until pain tolerance threshold (122 = 3.8 vs.
136 + 3.7 s; P = 0.006) and larger area under the tem-
perature curve (2380 + 1847 vs. 1409 = 1450; P = 0.03).
There were no differences between groups for mechani-
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cal stimulation (maximum pressure (39 + 57vs.

24 + 48 mmHg; P = 0.3; maximum volume 59 = 21vs.
62 = 25 ml; P = 0.56). As an overall finding, patients
tolerated higher electrical stimulation intensities

(P = 0.02), dominated by discrimination in the sensory
range: At sensory detection threshold (VAS1)

21.1 £ 12.4 vs 16.3 = 5.5 mA(P = 0.03); at moderate
sensation (VAS3) 27.5 + 13.3 vs. 21.5 + 5.0 mA

(P = 0.03) however at pain detection threshold (VAS5)
31.6 + 13.1 vs. 28.8 + 5.2 mA; the trend was unsignifi-
cant (P = 0.3).

Conclusion: Patients with insulin dependent diabetes
mellitus had modality-specific alterations of esopha-
geal sensitivity. Heat stimulation activates selectively
mucosal receptors whereas on the contrary electrical
stimulation depolarizes the free nerve endings non-
selectively. Hence, due to the different sensitivity pro-
file, the esophageal neuropathy is most likely a result
of both peripheral and central neuropathy caused by
longstanding diabetic neuronal damage.
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Silent aspiration after Traumatic Brain Injury (TBI)

L. CANDELORO', D. BADIALI?, I. BIVIANO?, E. §.
CORAZZIARF and F. I. HABIB®

!policlinico Umberto I, Dipt. di Gastroenterologia,
Roma, Italy, and ?Policlinico Umberto I, Gastroenter-
ologia, Sapienza Universita di Roma, Italy

Objective: Patients affected by brainstem (mesence-
phalic, bulbar and pontine) injuries have high risk of
aspiration due to swallowing alterations. Aspiration is
suspected when coughing while eating and drinking
but it may be also clinically silent. The relationship
between brain site injury and altered swallowing has
been reported in patients with vascular accidents but
not in patients after traumatic brain injury (TBI) with-
out involvement of the brainstem. Aim of the present
study is to assess the presence of silent aspiration in
patients after TBI and without brainstem lesions.
Methods: Seventy-seven patients (62M, age26 y=8)
with TBI (time from injury: 6-12 months) not affecting
brainstem as assessed at brain computerized tomogra-
phy underwent a videofluoroscopic study with video-
taping of the swallowing act (VFSS). VFSS was
performed in the antero-posterior and lateral upright
position for the assessment of the oro-pharyngeal
phase. During this study, videorecording of swallowing
of a variety of boluses with different consistencies
(semiliquid, semi-solid of increasing volumes, liquid
and solid) was performed for subsequent analysis. The
presence of aspiration with or without coughing (silent
aspiration) was evaluated for each patient.

Results: Aspiration was present in 27% of patients
and coughing reflex was absent in 15%. The table
summarizes the presence of aspiration in relation to
the lesion site.

Conclusion: Patients with TBI with lesions not
involving the brainstem may have aspiration regardless
of encephalic lesion localization. About 70% of the
cases of aspiration occurs without reflex coughing.
These observations suggest to perform a dynamic VFSS
study of the swallowing act in all patients with TBI,
even in those not presenting symptoms of aspiration.
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Aspiration (n 21, 27%)

Lesion site With coughing (n 6, 29%) Silent (n 15,71%) |p
Frontal 3 (14%) 8 (38%) Ns
Parnetal 1 (5%) 2 (9%) Ns
Temporal 1(5%) 10 (48%) Ns
Occipital 1(5%) 3 (14%) Ns

154 acquired. During subsequent experimental sessions, per-

Neuronavigated repetitive magnetic cerebellar stimula-
tion induces long-lasting changes in human swallow-
ing motor pathways

D. VASANT, S. MISTRY?, V. JAYASEKERAN', E.
MICHOU" and S. HAMDY'

"University of Manchester, Inflammation Sciences,
Salford, United Kingdom, and °University of Man-
chester, Dept. of Inflammation Sciences, Salford, Uni-
ted Kingdom

Objective: Functional neuroimaging studies consis-
tently show cerebellar activation during human swal-
lowing. Recently, we have shown that single-pulse
transcranial magnetic stimulation (TMS) of the human
cerebellum can directly evoke muscle responses in the
pharynx and induce short-term excitation of pharyn-
geal motor cortex (V Jayasekeran et al., Neurogastroen-
terol Motil 2011:23). We aim to provide proof of
concept evidence that cerebellar conditioning with
longer trains of repetitive TMS (rTMS) can induce
long-lasting, frequency-dependent changes in pharyn-
geal motor cortex excitability that may have therapeu-
tic potential in the treatment of swallowing disorders
(dysphagia) after stroke.

Methods: In this preliminary report of 5 healthy adults
(2 male, 23-61 years old), anatomical brain scans were

formed at least a week apart, participants were rando-
mised to receive one of 5 frequencies of neuronavigated
cerebellar rTMS (Sham, 1, 5, 10 and 20 Hz). During each
session, pharyngeal motor cortex excitability (in both
hemispheres) was measured using TMS and pharyngeal
electromyography (recorded via a swallowed intralumi-
nal catheter) at baseline and for up to one hour post cere-
bellar rTMS. Abductor pollicis brevis (APB) recordings
were used as control. Data were compared using
repeated measures ANOVA and t-tests.

Results: Cerebellar rTMS was tolerated well and
delivered at an average intensity of 42% of rTMS out-
put. Compared to Sham, 10 Hz cerebellar rTMS signifi-
cantly increased pharyngeal motor cortex excitability
from baseline in the hemisphere contralateral to cere-
bellar stimulation (max 181%, P < 0.035) (Fig. 1). In
contrast, 1, 5 and 20 Hz 1TMS cerebellar conditioning
did not significantly alter pharyngeal motor responses
when compared to Sham. APB motor responses after
all four active rTMS interventions were not signifi-
cantly different to Sham.

Conclusion: Our preliminary observations from this
proof of concept study show for the first time that sus-
tained changes in swallowing motor pathways can be
induced through cerebellar conditioning using 10 Hz
rTMS, and may also extend to the other frequencies

Figure 1: Effects of rTMS conditioning on

swallowing motor pathways
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tested with greater participant numbers. Cerebellar
rTMS may therefore have novel therapeutic potential
in the treatment of dysphagia after stroke.
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Distension evoked motor response analysis in human
esophagus

D. LIAO’, G. VILLADSEN? and H. GREGERSEN®
1Aarhus University, Dept. of Mech-sense, Aalborg,
Denmark, ?Aarhus Hospital, Dept. of Gastroenterol-
ogy, Denmark, and °Aarhus University, Sino-Danish
Centre for Education and Research, Denmark

Objective: The major function of the esophagus is to
transport food from the mouth to the stomach by peri-
staltic muscle action. However, only few techniques
exist to evaluate characteristics of motor activity and
mechanical energy output of the esophagus in vivo.
The aim of this study was to use distension combined
with manometry and impedance planimetry for assess-
ing the mechanical energy based esophageal peristaltic
motor function analysis by using pressure-cross-sec-
tional area (P-CSA) recordings.

Methods: Distension evoked rhythmic esophageal
peristalsis was analyzed using P-CSA curves at disten-
sion pressures up to 5 kPa. The probe with a bag and
electrodes for CSA measurements was positioned 7 cm
above the lower esophageal sphincter in sixteen
healthy volunteers before and after butylscopolamine
administration. The P-CSA, work outputs (area of the
tension-CSA curves), propulsive tension, and power
output were analyzed.

Results: The rhythmic wave-like peristalsis resulted
in P-CSA and tension-CSA loops that could be subdi-
vided into relaxation and contraction behavior. The
averaged positive work (from 1311 = 198 to

16330 = 1845 uJ before drug administration vs. from
2615 = 756 to 11404 + 1335 yJ during the drug admin-
istration), power (from 978 + 175 to 5214 + 534 pJ s!
vs. from 265 + 47 to 2033 + 239 1 s'), and propulsive
tension (from 18.7 + 1.9 to 88.5 = 5.5 N m™ vs. from
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23.1 +3.9 to 79.5 + 3.3 N m’!), increased with the dis-
tension pressure level, and with significantly lower
values after butylscopolamine administration (Fig. 1,
P <0.01).

Conclusion: Dynamic esophageal muscle properties
during peristalsis can be assessed in vivo in terms of
mechanical output parameters. Butylscopolamine
administration impaired the muscle contraction which
could be detected quantitatively. The analysis can
likely be used as advanced esophageal motor function
parameter analysis for studying the mechanical conse-
quences of esophageal contractions in vivo.
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High-resolution impedance manometry criteria in the
sitting position indicative of incomplete bolus clear-
ance

G.-H. BOK, T.-H. LEE, ].-S. LEE, ].-Y. CHO, ].-O. KIM,
H.-G. KIM, S.-R. JUNG and W.-]. KIM
Soonchunhyang University Hospital, Dept. of Gastro-
enterology, Seoul, Republic of Korea

Objective: This study used high-resolution impedance
manometry (HRM) to determine the length of breaks
on the isobaric contour predictive of incomplete bolus
clearance with patients in the sitting position.
Methods: A total of 651 swallows in 71 consecutive
patients with esophageal symptoms were studied using
a solid state HRM system in the sitting position.
Patients with abnormal esophageal anatomy, impaired
esophagogastric junction relaxation and hiatal hernia
by HRM criteria were excluded. Each swallow was
classified as complete or incomplete bolus clearance by
impedance criteria, and the peristaltic integrity was
evaluated using the 20 and 30 mmHg pressure topogra-
phy isobaric contours. Each isobaric contour plot was
characterized by the location and length of the breaks
in the isobaric contour. Correlation between the length
of the breaks for the 20 and 30 mmHg were analyzed.
Results: Complete bolus clearance was observed in
83.3% (542/651). Breaks of less than 3 and 7 cm were
associated with a bolus clearance of 96.8% on the

20 mmHg and 94.7% on the 30 mmHg isobaric con-
tour respectively (P < 0.001). The area under the ROC
curve (AUC) for the 20 and 30 mmHg isobaric contour
was 0.900 and 0.950 respectively. The sensitivity and
specificity for complete bolus clearance was 75.61%,
89.34% for breaks less than 3 cm on the 20 mm Hg
isobaric contour and 87.90%, 78.69% for breaks less
than 7 cm on the 30 mmHg contour (P < 0.0001).
There was no difference between the ROC curves for
the 20 and 30 mmHg isobaric contour (P = 0.4405).
Conclusion: Breaks <3 cm in the 20 mm Hg isobaric
contour or <7 cm in the 30 mmHg isobaric contour are
associated with complete bolus clearance. The thresh-
old for breaks in the sitting position was greater than
previous reports using the supine position, and longer
breaks predicted incomplete bolus clearance.
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Esophageal contractions and transit in patients with
excessive belching

R. DANTAS, A. SILVA? and L. APRILE?
!University of Sdo Paulo, Dept. of Medicine, Ribeirdao
Preto, Brazil, and 2U1/11'szrs1'ty of Sao Paulo, Medicine,
Ribeirdo Preto Sp, Brazil

Objective: Excessive belching is the consequence of
the elimination of gas coming from the stomach (gas-

tric belching) or esophagus (supragastric belching). Our

© 2012 THE AUTHORS

hypothesis is that esophageal function may be affected
by the excessive presence of gas.

Methods: We studied the esophageal contractions and
transit of 16 patients who complained of excessive
belching (10 women, mean age: 46.1 + 8.2 years) and
15 normal volunteers (9 women, mean age:

46.2 = 7.8 years). The patients had at least three epi-
sodes of belching a day, 3 days per week in the last

3 months, with duration of the complaint for more
than 6 months. The normal volunteers had no com-
plaint. We used a system that registered simulta-
neously the esophageal manometry and impedance at
5,10, 15 and 20 cm from the lower esophageal sphinc-
ter (LES). The recording of spontaneous belching over a
period of 20 min showed no gastric belching in either
group, no supragastric belching in the normal volun-
teers and 1 to 11 episodes of supragastric belching in
the patients. Esophageal motility and transit were eval-
uated with five swallows of a 5 ml saline bolus.
Results: There was no difference between patients
and normal volunteers in amplitude, duration and area
under the curve of contractions. The bolus head
advance time was longer for patients than volunteers
in the proximal esophageal body (patients: 0.7 = 0.8 s,
volunteers: 0.1 = 0.1 s) and middle esophageal body
(patients: 1.6 = 2.6 s, volunteers: 0.3 = 0.1 s) (P = 0.01),
and the bolus presence time was longer for volunteers
(6.0 = 1.1 s) than patients (4.9 = 1.2 s) in the distal
esophagus (P = 0.04). There was no difference in total
bolus transit time (patients: 6.2 + 1.8 s, volunteers:

6.2 + 2.3 s) or in segment transit time.

Conclusion: We conclude that patients with supraga-
stric belching have a slower progression of the bolus
head to the distal esophageal body but a normal total
duration of bolus transit. The slower bolus progression
in the proximal esophagus is not a consequence of
changes in esophageal contractions.
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Di is of Gastro-e

g phageal Reflux Disease (GERD):
A prospective analysis based on prolonged, ambulatory
pH-studies

M. FOX', R. SWEIS?, E. TUCKER®, ]. WRIGHT?, K.
KNOWLES®, A. ANGGIANSAH?, T. WONG® and D.
MENNE®

!University of Nottingham, NIHR Biomedical
Research Unit, Queens Medical Centre Hospital, Uni-
ted Kingdom, ?Oesophageal Laboratory, Guys and St
Thomas Trust, London, United Kingdom, SNIHR Bio-
medical Research Unit, University of Nottingham,

Queens Medical Centre Hospital, United Kingdom,

“Division of GI Surgery, University of Nottingham,
United Kingdom, ®Oesophageal Laboratory, Guys and
St Thomas's Trust, London, United Kingdom, and
SBiostatistics, Menne Biomed, Tuebingen, Germany

Objective: GERD diagnosis by endoscopy or esopha-
geal acid exposure time (AET) on pH-studies do not dis-
criminate patients that present with reflux symptoms
from “‘healthy controls (HCs)” (Labenz AJG04). GERD
can be established also by a positive association
between reflux and symptoms; however existing met-
rics (e.g. symptom index (SI)) have limitations, including
high day-to-day variability, and suboptimal prediction of
treatment response (Taghavi Gut05). Building on a retro-
spective assessment of 4-day studies in GERD patients
(Fox DDW11), a prospective study was performed to
identify those measurements that discriminate HCs and
GERD patients and predict PPI response.

Methods: Reflux symptom severity (Eraflux) was
assessed in HCs and patients with typical reflux symp-
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toms off medication and after 2-weeks twice-daily PPIL.
Endoscopy documented mucosal disease. Wireless pH-
studies (Bravo®, Given) documented acid reflux and
symptoms over 4-days. Overlap of confidence intervals
identified parameters that discriminate health and dis-
ease. Receiver Operating Curve (ROC) assessed predic-
tion of PPI response. For each prediction 80% of
patients were randomly selected as the training set,
the remaining 20% constituted the test set. This was
repeated 200 times producing an average ROC with
standard errors.

Results: Complete data was available from 25/33 HCs
(18F, age 20-56) and 70/108 eligible patients (31F, age
18-77), >320 days data in total. Esophagitis was present
in 9 HVs (32%: Grade A) and 26 patients (33%:A = 19,
B =2, C-D =5). AET was elevated (>5.6%) in 3(12%)
HVs and 35(50%) patients. Eraflux off-PPI was >25
(consistent with GERD) in 60/63 patients and fell by 7
(95%CI 5-10) on PPI, 46% reported positive response
(>3 fall). Endoscopy, AET and reflux-symptom associa-
tion (SI, SAP) did not discriminate, but the number of
reflux-associated symptoms (RS/Day) covered different
ranges in health and disease. Bootstrap validation iden-
tified that >3RS/Day identified GERD patients. Clini-
cal parameters and AET did not predict PPI response
but 96hr SI (9.2 vs 30.2, P = 0.0023) and nRS/Day (1 vs
2.6, P = 0.012) were higher in responders. SI ROC had
an AUC of 0.73 (CI 0.51 to 0.92) to predict outcome
and SI>25 was the optimal cut-off for identifying
responders (figure). Prediction from 24 h studies had
lower AUC (0.69) and wide confidence intervals.
Conclusion: In contrast to existing measurements, a
simple count of reflux associated symptoms (RS/Day)
on pH-studies discriminates HCs from GERD patients.
A lower SI than applied currently (SI>25) provides the
single best prediction of PPI response; however, pro-
longed pH-measurement is required to predict treat-
ment outcome with confidence.
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Comparative study for the high-resolution manometric
observation in globus sensation, gastroesophageal
reflux disease patients and normal controls

W.-S. CHOI', T.-W. KIM?, W.-J. HUR®, Y.-G. CHOE’,
J.-H. PARK?, S.-H. LEE* and C.-1. SOHN?

"Kangbuk Samsung Hospital, Division of Gastroenter-
ology, Dept. of Internal Medicine, Seoul, Republic of
Korea, °Kangbuk Samsung Hospital, Division of Gas-
troenterology, Dept. of Medicine, Seoul, Republic of
Korea, *Kangbuk Samsung Hospital, Division of Gas-
troenterology, Dept. of Medicine, Seoul, Republic of
Korea, and *Kangbuk Samsung Hospital, Dept. of Oto-
laryngology, Seoul, Republic of Korea

Objective: Globus is a non-painful sensation of a
lump or foreign body in the throat without dysphagia,
odynophagia, esophageal motility disorders, or gastro-
esophageal reflux. There was no clearly accepted etiol-
ogy. Previous studies suggested that increased upper

89



90 POSTER SESSIONS

Table. Comparison of HRM parameters
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esophageal sphincter pressure, gastroesophageal reflux
or hypertonicity of esophageal body is a possible etiol-
ogy of globus. This study was to quantify the upper
esophageal sphincter pressure (UES pressure), contrac-
tile front velocity (CFV), proximal contractile integral
(PCI), distal contractile integral (DCI), and transition
zone (TZ) in patient with globus, and gastroesophageal
reflux (GERD) patient without globus, and normal con-
trols for suggesting the correlation specific high resolu-
tion manometric findings and globus.

Methods: Total 88 patients (57 globus patients, 24
GERD patients, and 7 normal controls) were studied
with 36 channel high-resolution esophageal manome-
try (HRM) since 2009. We reviewed the HRM reports
of all enrolled patients, and selected 5 swallowing plots
suitable for analysis in each report, then analyzed each
individual plot with ManoView (Sierra Scientific, Los
Anglels, USA). The 5 parameters (UES pressure, CFV,
PCI, DCI, TZ) gained from swallowing plots in 57 glo-
bus patients were compared with that of 24 GERD
patients and 7 normal controls.

Results: There was no significant difference in the
UES pressure, CFV and body tonicity (PCI, DCI). But,
transition zone (spatial gap between the termination of
the proximal contraction and the initiation of the dis-
tal contraction using a 30mmHg isobaric contour) in
globus showed significant difference compared with
normal controls and patient controls (GERD patients).
The median values of TZ were 4.26(2.30~5.85 IQR) in
globus, 5.91(3.97~7.62 IQR| in patient controls, and
2.26(1.22~2.92 IQR) in normal controls (P = 0.01).
Conclusion: HRM analysis suggested that UES pres-
sure, CFV, and esophageal tonicity (PCI and DCI) were
not associated with globus sensation, But, prolonged
length of transition zone may be correlated with globus
sensation. Further study comparing HRM analysis in
globus group with larger normal control population
needs to confirm their correlation.
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Prolonged, direct observation of esophagogastric
junction opening patterns using capsule endoscopy for
12 hours

L-K. SUNG, M.-]. HONG, ].-H. KIM, S.-Y. LEE,

H.-S. PARK and C.-S. SHIM

Konkuk University Hospital, Digestive Disease
Center, Seoul, Republic of Korea

Objective: The exact role of the lower esophageal

sphincter(LES) in gastroesophageal reflux disorder
(GERD) remains to be fully elucidated.The objective of
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this study was to watch transient lower esophageal
sphincter relaxation (TLESR) and deglutitive LES relax-
ation (dLESR).

Methods: The LES opening patterns were observed for
12 h in five healthy subjects by capsule endoscopy (CE;
MiroCam). The CE was placed above the esophagoga-
stric junction using 7Fr endoscopic nasobiliary drain-
age (ENBD) tube. High-resolution manometry was
performed simultaneously for 1 h, and pH monitoring
was performed for 24 h.

Results: The CE did not induce any esophageal motor
activity. The LES openings were well observed during
the TLESR and the dLESR with the CE. The episodes
of TLESR were correlated with abrupt falls in esopha-
geal pH. Esophageal shortening was observed all the
time when the TLESR took place.

Conclusion: Prolonged LES observation with the CE
can be applied to the assessment of the motility of
esophagogastric junction.
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Role of the Esophago-Gastric Junction (EGJ) in GERD
patients: Reflux esophagitis spectrum

R. KUVAEV!, I. IVANIKOV?, S. KASHIN® and A. SE-
NIN*

"Yaroslavl Regional Cancer Hospital, Dept. of Endos-
copy, Russia, °Central Clinical Hospital, Gastroenter-
ology, Moscow, Russia, 3Yaroslavl Regional Cancer
Hosp, Endoscopy, Russia, and ?Yaroslavl Regional
Cancer Hosp, Russia

Objective: GERD is a prevalent disease in most popu-
lations around the world. Mainly, GERD pathogenesis
depends on EGJ competence and its’ mechanical prop-
erties. Different changes of this complex anatomical
zone (such as hiatus hernia (HH) or previous surgery)
could lead to deterioration of the antireflux mecha-
nism. It could be a reason of the severe clinical course
and frequent exacerbation of GERD. For developing
and implementing the patient management plan it is
crucial to determine the extent of the problem.
Methods: The aim of the study was to analyze the
prevalence and severity of RE in patient with normal
GEJ in comparison with those who have HH and previ-
ous gastric surgery (total gastrectomy). A retrospective
review of 9,456 pts (mean age 54.9 years, SD=15.8)
with normal GEJ who had visited our hospital for rou-
tine check-up was performed. We also reviewed the
endoscopic findings in 367 pts (mean age 57.1 years,
SD=12.3) with hiatus hernia, 191 pts (mean age

64.2 years, SD=10.2) with previous total gastrectomy.

In all of pts with previous gastrectomy gastric cancer
was the indication for surgery. The presence of erosive
reflux esophagitis (RE) was based on the Los Angeles
(LA) Classification. Additionally, minimal changes of
mucosa (such as hyperemia and edema) observed under
endoscopic investigation (Olympus GIF H180, GIF
160Z, GIF H260Z) were recorded as a manifestation of
non-erosive RE.

Results: The prevalence of RE was 3.13% in pts with
normal GEJ, 44.96% in pts with HH and 22.5% in pts
after total gastrectomy. In particular, minimal changes
were found in 27.7%, 26.6% and 4.65%, LA grade A —
29.7%, 21.81% and 9.3%, LA grade B - in 37.5%,
41.2% and 30.2%, LA grade C - in 4.05%, 5.4% and
37.2%, LA cases D - in 1.01%, 4.8% and 18.6% in pts
with normal GE]J, HH and pts who had previous total
gastrectomy respectively. The prevalence of severe
forms of RE (grade C and D) was only 5.06% in pts
with normal GEJ and 10.2% in pts with HH, but it
was 55.8% in pts after total gastrectomy.

Conclusion: These results suggest that risk of RE in pts
with HH increases 15.6-fold in comparison with pts with
normal GEJ. Total gastrectomy significantly increases
the risk of RE 7.2-fold. The prevalence of severe forms of
RE (grade C and D) was higher in pts after gastric surgery.
However, the prevalence of minimal changes of RE was
similar in pts with normal GEJ and HH.
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High resolution manometry and PH-impedance moni-
torung in patients after gastrectomy

O. YANOVA!, L. B. LAZEBNIK?, O. S. VASNEV®, V.
A. KIM* and D. S. BORDIN®

ICRIG, Upper Gastroenterogical Disorders, Moscow,
Russia, °CRIG, Moscow, Russia, *CRIG, surgery, Mos-
cow, Russia, and *CRIG, Endoscopy, Moscow, Russia

Objective: Esophageal lesions (erosions and ulcers)
and also complaints of dysphagia are frequently identi-
fied in patients with gastrectomy.

Methods: Esophageal high-resolution manometry
(HRM) was performed in 35 patients after total gastrec-
tomy and in 28 patients after partial gastrectomy.
“Solar”, pH-impedance monitoring was performed by
«Omega» («MMS», Netherlands) in 2011. The basis for
interpretation of results derived manometry classifica-
tion of primary esophageal motility disorders, Castell
DO, 2001. Analyzed parameter pH-impedance monitor-
ing - Bolus clearance time (time of refluxate exposition
in a distal segment of esophagus).

Results: 60% of patients complained of dysphagia.
Dysmotility of esophagus was found in 89% of patients
after total gastrectomy, esophageal motility disorders
were more severe in comparison to patients with par-
tial gastrectomy (P = 0,01) (Table 1). In patients with
ineffective esophageal motility after total gastrectomy
the percentage of non-transmitted and dropped contrac-
tions was higher than in patients after partial gastrec-
tomy (P = 0,05). Functionally, this pattern is associated
with impairment of esophageal clearanceBolus clear-
ance time in patients with esophageal lesions was
higher than normal levels. The strong correlation
between percentage of non-transmitted and dropped
contractions to the distal esophageal segment and
bolus clearance time was detected (r = 0.87, P = 0,00).
High frequency of non-transmitted and dropped con-
tractions increases the period of refluxate contact with
esophageal mucosa, leading to inflammatory and
destructive lesions.

Conclusion: Dysphagia occurs in 60% of patients
after gastrectomy and is not always associated with
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The results of manometry in patients after gastrectomy with and without esophageal lesions.

Total gastrectomy Partial gastrectomy P P2 Ps
Resulis (betwee | (total (partial
of esophageal R T T Feophagits | Normal | Esophagits | " )| %) g"": ';m
manometzy n=8 w=27 w=1d n=14 |5 »
Norueal motility 20259 2(T%) 4(20%) 4(20%) 0,13 0,43 0,67
n=12
Esophagospasm 4050%) 6 (22%) 2(14%:) 2(14% 0,26 0,27 0,58
n=14
Inaffective 0 16 (59%4) 3(21%) 6 (43%) 0,01 0,01 0,36
esophageal motility
n=25
wixed disorders 2025%) 3(11%0 5(36%) 2014%) 0,43 0,67 0,36
n=12

organic lesions or dysmotility of the esophagus. It
may be the result of sensitivity disorders after vagot-
omy. After total gastrectomy ineffective esophageal
motility in conjunction with esophageal lesions is
observed more often in comparison to partial
gastrectomy.
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Role of upper esophageal sphincter and pharynx in the
development of swallowing abnormalities in patients
who received prolonged mechanical ventilation

K. SHETLER', M. SINGER?, K. PONTING?, E. HOLT®,
C. BROWN’, H. WANG” and W. |. SNAPE JR.
ICPMC / SPMF, Dept. of Neurogastroenterology, San
Francisco, USA, °CPMC/SPMF, Head and Neck Can-
cer, San Francisco, USA, *CPMC, San Francisco, USA,
4CPMC, Pulmonary/Critical Care, San Francisco,
USA, and °CPMC/SPMF, Neurogastroenterology, San
Francisco, USA

Objective: Swallowing dysfunction and pulmonary
aspiration can occur in patients after prolonged
mechanical ventilation. This is a descriptive pilot
study to evaluate swallowing abnormalities in patients
intubated longer than 48 h using high resolution solid
state esophageal manometry (HRM) and fiberoptic
endoscopic evaluation of swallow (FEES).

Methods: Intensive Care Unit patients older than

18 years of age, intubated for a minimum of 48 h were
considered for the study. Exclusion criteria: preexisting
swallowing abnormalities/dysphagia; neuromuscular
disorders, obstructive lesions in the esophagus/phar-
ynx, INR > 2.0, platelets <50 000, altered mental sta-
tus. Within 72 h of extubation, patients underwent
HRM (Sierra Scientific Instruments, Los Angeles, CA)
and FEES.

Results: One hundred and twenty one patients were
intubated longer than 48 h between April 2011 and
April 2012. Twelve patients met all inclusion/exclu-
sion criteria. Four patients (3 males and 1 female),
mean age 67.25 (range: 57 — 82 y.o.) underwent study

procedures. Length of intubation was 73 — 237 h.
Group 1 - three patients with abnormalities on FEES:
one with silent aspiration after swallowing juice and
symptomatic aspiration after swallowing gelatin with
penetration of juice and gelatin into the laryngeal ves-
tibule. The second patient had silent aspiration, laryn-
geal penetration with gelatin, pooling of gelatin into
the hypopharynx. The third patient had pooling of
juice, nectar and gelatin in the hypopharynx. Group 2
- 1 patient with normal findings on FEES. All patients
had normal residual UES pressure (<12 mmHg) with
dry and 5 cc swallows (Table 1). Peak pharyngeal pres-
sure was low (<265 mmHg) in all patients with 5 cc
swallow. Patients with abnormalities on FEES had
shorter duration of UES recovery time with 5 cc swal-
lows (85 ms vs 641.6 ms), shorter UES relaxation dura-
tion (173 ms vs. 1341.6 ms), longer pharyngeal
contraction duration (1093.8 vs. 576.7 ms) and longer
recovery time of pharyngeal contractions (767.3 ms vs.
278.3 ms).

Conclusion: Prolonged endotracheal intubation with
mechanical ventilation does not affect residual upper
esophageal sphincter pressure, but affect strength,
duration of pharyngeal contractions, its recovery time
and UES relaxation time. This study is ongoing and
enrollment of a larger group of patients is necessary to
confirm these findings.
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Utilizing intrabolus pressure and EG]J relaxation pres-
sure to predict esophageal bolus transit in dysphagia
patients

M.-I. PARK’, S.-H. JEONG', S.-]. PARK', W. MOON’,
H.-H. KIM" and S.-R. CHOI

1Kosin University, Dept. of Internal Medicine, Busan,
Republic of Korea, and ?Dong A University, Dept. of
Internal Medicine, Busan, Republic of Korea

Objective: High-resolution manometry (HRM), with a
greatly increased number of recording sites and
decreased spacing between them, is sufficient to

Table 1. High resolution esophageal manometry results in 3 patients with abnormalities on
FEES (groupl1) and in one patient with normal findings on FEES (group 2).

Type of UES UES UES UES Peak Contraction Contraction |Recovery
i i i recovery pharyngeal time to peak duration 2.0 |time at 2.0
pressure, n time to | duration, time, msec | pressure 2.0 2.0 above mid | above mid above mid
mmHg* nadir, msec above mid UES, | UES, msec UES, msec UES, msec
msec mmHg
Group 1 29 88.3 173.6 85.0 202.0 326.1 1093.8 767.3
5cc swallow [ (2.1-4.4) (29-180) | (70-280) (10-140) (161-252) (290-380) (920-1340) (550-970)
Group 2 9.6 700.0 1341.6 641.6 182.0 298.3 576.7 278.3
5 cc swallow |(7.5-11.7) [(450-860) | (1190-1500) | (530-940) | (147 -229) (280-370) (520-680) (180 - 300)
Group 1 45 177.0 567.2 315.7 206.9 364.3 7186 354.3
1 cc swallow | (0-17.4) (90-300) | (370-850) (140-460) | (24.9-319) (270-910) (400-1780) | (130-870)
Group 2 37 560.0 1000 440 315.7 270 420 150
1 cc swallow

* All results are presented as mean (range).
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resolve the dynamic simultaneous relationship
between intrabolus pressure (IBP) and EG]J relaxation
pressure. We aimed to determine whether IBP over-
coming integrated relaxation pressure (IRP) is predic-
tive of esophageal bolus transit.

Methods: Twenty-two dysphagia patients with normal
EG]J relaxation were examined with a 36-channel HRM
assembly. Each of the ten examinations was performed
with 20 mmHg and 30 mmHg pressure topography iso-
baric contours and findings were categorized based on
the Chicago classification. We analyzed the
relationships between peristalsis pattern and the dis-
crepancy between IBP and IRP.

Results: Twenty-two patients were classified by the
Chicago classification; one patient with normal EGJ
relaxation and normal peristalsis, eight patients with
intermittent hypotensive peristalsis, and thirteen
patients with frequent hypotensive peristalsis. A total
of 220 individual swallows were analyzed. There were
no statistically significant relationships between peri-
stalsis pattern and the discrepancy between IBP and
IRP in the 20 mmHg and 30 mmHg isobaric contours.
Conclusion: We hypothesized that when IBP over-
comes IRP, bolus transit may occur. However, the dis-
crepancy between IBP and IRP was not associated with
peristalsis pattern. We need to determine another way
to evaluate bolus transit such as the impedance method.
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GERD symptoms severity is explained by familiar seg-
regation independently of BMI

J. CHIU UGALDE!, A. REDING BERNAL?, A. LOPEZ
COLOMBO‘?, J. L. TAMAYO-DE LA CUESTA?, G.
MATEOS®, A. VARGAS® and |. C. LOPEZ ALVAR-
ENGA’

INycomed, Takeda Company Mexico, Medical Dept.,
Naucalpan, Mexico, 2Direccion de Investigacion, Hos-
pital General de México, México City, Mexico, *De-
partamento de Endoscopia, Hospital Especialidades
IMSS, Puebla, Pue., Mexico, 4Depa1ta1nento Gastroen-
terologia, Hospital General de Culiacdn, SS, Culiacan,
Sin., Mexico, °Cirugia Gral y Gastroenterol., Hospital
Angeles del Pedregal, México City, Mexico, °Clinical
Research Dept., Nycomed: a Takeda Company, Nau-
calpan, Edo. Mex., Mexico, and "Direccién de Investi-
gacion, Hospita General de México O.D., Mexico City,
Mexico

Objective: Obesity is a risk factor for GERD symp-
toms; both conditions separately have familiar segrega-
tion but there are no studies analyzing a possible
common cause, such as low grade chronic inflamma-
tion. In this study we analyzed at which extent the
variance of GERD symptom severity is explained by
familiar BMI and therefore chronic inflammation
markers.
Methods:
each living in urban areas close to Mexico City. GERD
symptom severity was assessed by ReQuest® question-
naire, an analog visual scale of six dimensions. BMI,

Fifteen families with at least 13 members

serum concentration of fibrinogen serum concentration
were recorder. A mixed model with random and fixed
factors was used to calculate GERD variance compo-
nents. Families were selected only by number of mem-
bers; as GERD and obesity are highly prevalent in
Mexico no proband or other criteria were used.
Results: A total of 277 subjects were included: 59.6%
women, age 42.3 = 16 years, BMI 28.4 + 6. Variance
attributable to the family of origin was the most
important determinant for total ReQuest® score (7%,
P < 0.05), adjusted by gender, age, BMI and fibrinogen.

91



ANCOVA size effects (eta2) showed that family influ-
enced the variance of all Request® dimensions: sleep
disorders (9.6%), chest pain (11.4%), upper abdominal
discomfort (9.2%) and lower abdominal discomfort
(11.4%). While negligent influence was observed from
fibrinogen (<0.2% for sleep disorders and chest pain) or
BMI (<0.6% for any Request® dimension).
Conclusion: The present study supports that familiar
segregation explains GERD symptoms severity, inde-
pendently from BMI or chronic inflammation. Is still
not clear if familiar/genetic factors can explain func-
tional disturbance that determine hypersensitivity of
GERD symptoms, like non erosive GERD. Further
studies will be directed using polygenetic equations
and linkage to clarify this association.
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Effect of an acidic bolus on oral, pharyngeal and
esophageal transit in normal subjects

R. DANTAS, L. ALVES? and M. SECAF®

1University of Sdo Paulo, Dept. of Medicine, Ribeirdo
Preto, Brazil, and °University of Sdo Paulo, Medicine,
Ribeirao Preto Sp, Brazil

Objective: Oral, pharyngeal and esophageal transit is
influenced by the characteristics of the bolus swal-
lowed. We evaluated by the scintigraphic method the
influence of an acidic bolus and a neutral bolus on
oral, pharyngeal and esophageal transit.

Methods: We evaluated 43 normal volunteers aged
23-71 years (median: 49 years), 21 men and 22 women.
The scintigraphic evaluation of swallowing was per-
formed in the sitting position with swallows in ran-
dom order of a bolus of 5 ml of water (neutral, pH: 6.8)
and a bolus of 5 ml of 3 g of concentrated lemon juice
diluted in 50 ml of water (acidic, pH: 3.0), both labeled
with 37 MBq of 99mTechnetium coupled with
phytate.

Results: There was no difference between the acidic
and neutral bolus in the duration of oral transit, pha-
ryngeal transit or pharyngeal clearance, and in the
amount of residues in the mouth and pharynx. In the
proximal esophagus the transit and clearance duration
was shorter with the acidic bolus (transit:

0.85 £ 0.07 s, clearance: 1.17 = 0.07 s)) than with the
neutral bolus (transit: 1.09 = 0.11 s, clearance:

1.40 £ 0.11 s, P < 0.04). In the distal esophagus the
transit and clearance duration was longer, and the
amount of residues was higher, with the acidic bolus
(transit: 5.27 = 1.03 s, clearance: 10.66 + 0.87 s) than
with the neutral bolus (transit: 2.50 + 0.63 s, clearance:
6.60 = 0.58 s, P < 0.02).

Conclusion: We concluded that an acidic bolus causes
a faster transit in the proximal esophageal body and a
longer transit in the distal esophageal body, which are
associated with a longer permanence and an increased
amount of residues in the distal esophagus.
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The inclusion of solid boluses in high resolution
manometry has high diagnostic yield

A. THOMPSON', C. M. BURGSTAD', R. HEDDLE?
and R. . L. FRASER®

!Repatriation General Hospital, Dept. of Internal Med-
icine, Daw Park, Australia, and ZRepatn'ation General
Hospital, Internal Medicine, Daw Park, Australia

Objective: High resolution esophageal manometry

(HRM) is important in assessment of dysphagia and
acid reflux symptoms. HRM is generally performed
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with water boluses, although symptoms may occur
only with solids. The value of adding solid boluses to
a manometric protocol is unknown. The objective of
the study was to evaluate the diagnostic yield of
including solid boluses in esophageal manometric
testing.

Methods: Consecutive manometric reports for
patients undergoing HRM in the Motility Laboratory at
the Repatriation General Hospital for assessment of
previously undiagnosed dysphagia and/or reflux symp-
toms were reviewed. Patients with diabetes mellitus,
achalasia, cardiomyotomy or incomplete clinical data
were excluded. Detailed swallowing history was taken
prior to procedure. Esophageal manometry performed
using a 16-channel water-perfused catheter. Ten 5ml
water boluses were administered in right lateral (RL)
and upright (UR) postures, as well as 5 solid boluses
(2cm square piece bread) in UR posture. Each swallow
was classified according to standard criteria for ampli-
tude and organisation. Studies were categorised ‘“‘nor-
mal” if >70% liquid and >60% solid swallows were
normal. Ineffective esophageal motility (IEM) and spas-
tic esophageal motility (SEM) diagnosed if characteris-
tic amplitude and migratory abnormalities were
present in >50% liquid and/or 260% solid swallows.
Studies classified as mixed if both IEM and SEM char-
acteristics were present.

Results: Data were obtained for 100 patients (39M;
53.4 + 1.6 years), 47% of whom reported dysphagia dur-
ing swallowing history prior to study. When analysing
liquids alone, IEM was classified in 34% of patients.
With the addition of solid boluses, this increased to
45%. Furthermore, analysis of both solid and liquid
boluses altered SEM classification from 2 to 12% and
mixed from 0 to 9%. Conversely, normal diagnosis
decreased from 64 to 34%. Overall the inclusion of
solid boluses to manometric assessment altered classi-
fication in 35% of patients. The analysis of both liquid
and solid boluses altered the classification of [EM
(36%), SEM (83 %) and mixed (100%) motility disorders
(Table). During the motility study, dysphagia was
reported most frequently with bread boluses (77%); 1/3
of these did not report a history of dysphagia.
Conclusion: These data suggest inclusion of bread
boluses in manometric assessment alters the diagnosis
of motility disorders in 35% of patients. Without the
use of solids, a significant proportion of this patient
cohort would have been inaccurately diagnosed with
normal esophageal motility.

Classification
Final Altered Altered
(n) (n) (%)
IEM 45 16 36
SEM 12 10 83
MIXED 9 9 100
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Increased in recent years, the diagnosis of Eosinophilic
Esophagitis in patients with Refractory Gastroesopha-
gial Reflux

O. F. BESER!, E. CELIK?, T. ERKAN®, T. KUTLU® and
F. CULLU COKUGRAS®

Istanbul University, Pediatric Gastroenterology, Tur-
key, °Istanbul University, Cerrahpasa Medical Fac-
ulty, Dept. of Pediatrics, Turkey, and °Istanbul
University, Cerrahpasa Medical Faculty, Pediatric
Gastroenterology, Turkey

Objective: Eosinophilic esophagitis is a chronic esoph-
ageal inflammatory disease(1). Because signs and symp-

toms of the disease are similar to the gastroesophagial
reflux (GER) disease many patients are treated as GER
disease. However unresponsiveness to the GER disease
treatement and increasing number of patients in the
last decades make eosinphilic esophagitis more impor-
tant(2).

Methods: Ninety-eight patients with reflux symptoms
unresponsive to treatment were included in this study.
Forty-two of these patients were diagnosed with eosin-
ophilic esophagitis by endoscopy. These patients were
included in the study diagnosed with eosinophilic
esophagitis.

Results: Fifty-seven percentage of patients was male,
mean age 7.24 + 3.8. Skin prick test was applied to
the patients. The factor that may cause allergies could
be detected in 1/2 of them. We applied gastroscopy to
all patients and nodular appearance was seen in 90%
of them. Red furrows and longitudinal shearings were
detected in 25% of the cases.Biopsy specimens of all
cases had at least 15 eosinophils infiltration and had
no signs of peptic esophagitis. A number of patients
before addmission and some during the follow-up
period was taking PPI and H2 blocker for 3 months
however their symptoms were going on desipite the
treatment. Average follow-up period was

6 = 3 months. Food elimination was performed to 12
patients whose allergic factor was detected by skin
pirck test. Antihistaminic treatement was applied to
12 cases and four of them had systemic steroid treat-
ment. 8 cases were treated by montelukast and topi-
cal steroid treatment. Complaints of thirty eight
patients who did not have systemic steroid treatment
were relieved in the end of first month however four
patients that had to use steroids relieved in the end
of the second month.

Conclusion: Eosinophilic esophagitis is a chronic
inflammatory disease of the esophagus whose inci-
dence is increasing everyday. complaints and the find-
ings are similar to much of GER disease however 1t
should be considered first in patients whose com-
plaints are going on desipite the GERD treatment.
Treatment costs and the quality of life is high in terms
of early response to treatment in pediatric patients
which is recognizable form of the disease is gaining
importance.
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A 24-hour ambulatory simultaneous multichannel
intraluminal impedance-pH monitoring in patients
with doubtful laryngopharyngeal reflux

M.-I. PARK?, S.-E. KIM?, H.-H. KIM?, S.-]. PARK,
W. MOON' and S.-R. CHOF?

1Kosin University, Dept. of Internal Medicine,
Busan, Republic of Korea, and ?Dong-A University,
Dept. of Internal Medicine, Busan, Republic of
Korea

Objective: Assessment of laryngopharyngeal reflux
(LPR) is difficult and there are few studies in patients
with LPR using multichannel intraluminal impedance-
pH (MII-pH) monitoring. The aims of this study are to
provide the useful data of 24-hour MII-pH monitoring
in patients who suspected laryngophayngeal reflux
(LPR), and to clarify the differences of clinical charac-
teristics between the patients with LPR and those with
non-LPR revealed by 24-hour MII-pH monitoring.
Methods: A total 70 patients with laryngopharyngeal
symptoms of gastroesophageal reflux disease (GERD)
who underwent endoscopy, manometry and 24-hour
MII-pH monitoring from January 2008 to May 2011
were enrolled for this study. We evaluated all parame-
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ters of 24-hour MII-pH monitoring retrospectively and
compared clinical and laboratory findings between the
patients with LPR and without LPR.

Results: Twenty-seven patients (38.6%) had LPR. At
70 patients, 41.5% (894/2154) of acid reflux episodes
and 58.5% (1260/2154) of nonacid reflux episodes were
detected at the distal esophagus. At 27 patients with
LPR, 52.1% (542/1041) of acid reflux episodes and
47.9% (499/1041) of nonacid reflux episodes were
detected at the distal esophagus. The numbers of acid
LPR were 64. The median and 95th percentiles num-
bers of LPR were 0, 4 at 70 patients and 3, 6.2 at 27
patients with LPR. Compared between LPR and non-
LPR patients, most parameters of all reflux episodes
and acid reflux episodes in LPR patients were consider-
ably greater than those of non-LPR patients. However,
nonacid gas reflux episodes of the distal esophagus in
upright position were increased in patients with LPR.
(P = 0.028).

Conclusion: Of all patients with LPR manifestations,
acid reflux episodes detected by pharyngeal pH moni-
toring were 38.6%. Nonacid gas reflux episodes of the
distal esophagus in upright position were more com-
mon among patients with LPR compared to non-LPR
patients.
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An evidence of esophageal deconditioning in
patients with achalasia in the view of its

subtype

H.-J. PARK!, G. W. RHEE?, Y. H. YOUN? and S. I.
LEE?

!Gangnam Severance Hospital, Dept. of Internal
Medicine, Seoul, Republic of Korea, and ?Gangnam
Severance Hospital, Int Med, Seoul, Republic of
Korea

Objective: Achalasia is characterized by improper
peristalsis and abnormal relaxation of lower esophageal
sphincter. It is categorized into classic and vigorous
type. In recent studies, vigorous achalasia represents
acute form, and classic achalasia is considered as pro-
gressed, chronic form. We hypothesized that as resting
lower esophageal pressure rises, esophageal transit
would be hindered, and to pass food through, body
pressure would increase. Another assumption is esoph-
ageal body will be gradually exhausted and decondi-
tioning would occur, in turn widening esophageal
lumen.

Methods: We retrospectively reviewed newly diag-
nosed 48 patients from January 2006 to October 2011.
Patients with mean body pressure higher than

37 mmHg were defined as vigorous type. Esophageal
manometry was done to obtain resting lower esopha-
geal sphincter (LES) pressure and esophageal body pres-
sure. Esophageal width ratio was calculated by dividing
maximal diameter from transverse planes formed by
barium column by minimal width of resting esophag-
ogastric junction to evaluate dimensions of esophagus.
Esophageal transit scan was done to measure T1/2,
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time required for radioactivity to half, and R30, resid-
ual radioactivity after 30 s.

Results: Resting LES pressure did not affect body
pressure in both type of achalasia. Esophageal width
ratio was in positive correlation with resting LES pres-
sure (P = 0.023) in classic achalasia. Mean esophageal
body pressure and resting LES pressure did not affect
esophageal transit in both type. Instead, T1/2 and R30
were in positive correlation with esophageal width
ratio in vigorous achalasia. (P = 0.003 and 0.018
respectively).

Conclusion: Higher resting LES pressure made wider
lumen in classic, but not in vigorous. This implies, as
disease progresses, compliance of body would decrease
and deconditioning would occur. Absence of such rela-
tionship in vigorous type could be explained by still
dynamic state and relatively remained neuromuscular
activity of the body.
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Nutritional profile of children with Acid Gastroesopha-
geal Reflux Disease and its association with the sever-
ity of disease

C. BOGGIO MARZET', M. L. DEFOREL?, S. DOZO?,
H. L. GOMEZ® and C. PALACIOS PEREZ®

!Hospital Pirovano, Dept. of Pediatric Gastroen-
terology, Buenos Aires, Argentina, and *Hospital
Pirovano, Pediatric Gastroenterology, Buenos Aires,
Argentina

Objective: Few pediatric studies related to nutritional
status (NS) in patients with Gastroesophageal Reflux
Disease (GERD) were reported. Objective: To describe
nutritional profile of children with GERD and its asso-
ciation with the severity of the disease.

Methods: Sample: 40 children, 1 to 12 years, with
diagnosis of acid GERD with refractory respiratory
symptoms with dual channel 24 h pH probe, providing
mild severity (5-10% reflux index, RI), moderate (RI
10-15%) and severe (RI >15%). Study period: 01-01-10
to 31-12-2010. Z scores were estimated for weight,
height and BMI according to WHO references adapted
by the Argentine Ministry of Health. The NS was
established according to BMIL: normal-No (Pc 10 to 85),
overweight/obesity-Ov/Ob (>Pc 85) and underweight-
Un (<Pc 10).

Results: 42.5% female, 57.5% male, mean age 5y 4m
+ 2y 8m. Diagnosis: a) Mild GER (70%), Moderate
(12.5%], Severe (17.5%), with significantly higher per-
centages of Moderate-Severe GERD in children

>5 years (45%) rather than with lower age (11.1%)
(Fisher P = 0.03) and also among Ov/Ob children (50%)
than No and Un (13.6%) (Fisher=0.017); b)No NS
47.5% (95%CI 32-62), Un 7.5% (95%CI 0-15}, Ov/Ob
45% (95%CI 29.5-60) without gender differences, with
average height z-score of -0.46 = 1.1. The averages
weight z-score and BMI z-score were significantly
higher in children with mild reflux (weight z-score
1.22, BMI z-score 2.06) and severe (weight z-score 1.74,
BMI z-score of 1.98) for those with mild reflux (weight
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z-score -0.12, BMI z-score 0.43) (Anova P = 0.003 and
P = 0.008)

Conclusion: Nutritional profile of the population
studied shows high prevalence of overweight. Severity
of GERD in children depended on age group and NS,
being more affected over 5 years and those with over-
weight or obesity. The average weight and BMI z-
scores were higher in children with greater severity of
disease.
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An unusual cases of laryngopharyngeal squamous cell
carcinoma mistaken as globus

W.-S. CHOI', W.-]. HUR?, Y.-G. CHOEF?, ].-H. PARK®
and J.-I. SOHN?

'Kangbuk Samsung Hospital, Division of Gastroenter-
ology, Dept. of Internal Medicine, Seoul, Republic of
Korea, and *Kangbuk Samsung Hospital, Division of
Gastroenterology, Dept. of Medicine, Seoul, Republic
of Korea

Objective: Globus is common functional symptom as
a non-painful sensation of a lump or foreign body in
the throat in the absence of organic cause. Some malig-
nancy of laryngopharynx can produce the nature of
symptoms that mimic globus. Here, we report two
cases, laryngopharyngeal (hypopharyngeal and laryn-
geal) squamous cell carcinoma without exophyting
mass lesion, initially mistaken as globus, then diag-
nosed after tissue biopsy.

Methods: A 47-year-old man presented with sensa-
tion of foreign body in the left throat for 3 months
visited ENT dept. OPD. A stroboscopic finding was
just left arytenoid mucosal swelling, outside endos-
copy was normal, and neck CT findings was diffuse
enhancing mucosal thickening on left pyriform sinus.
He took conservative treatment as pharyngitis for

2 weeks. Without improvement of symptoms, He
was refred to GI OPD. A barium swallow study,
endoscopy, and high-resolution manometry showed
normal results. His symptom was not improved
despite of PPI treatment for 4 weeks as NERD or glo-
bus. Finally, He received a excisional biopsy. The
pathology of tissue biopsy revealed SCC at the left
pyriform sinus.

Results: In the other case, a 73-year-old woman pre-
sented with globus for 1 year visited ENT and GI dept.
OPD. A stroboscopic exam showed mucosal color
change on the base of epiglottis. Neck CT scan
reported the mucosal enhancement on the base of epi-
glottis. Biopsy was done at the discolored site. Final
diagnosis was laryngeal SCC.

Conclusion: We suggest that laryngopharyngeal malig-
nancy without exophyting mass lesion should be con-
sidered as a rare cause of sensation of a lump or
foreign body in the throat. The hypopharynx and lar-
ynx shoud be observed carefully during endoscopy for
such reason.

93



C Neck CT coronal view
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The epidemiology of achalasia of the lower esophageal
sphincter in children in San Diego County, California
N. TIPNIS', T. CIECIEREGA?, R. CHERRY® and W.
SHAPIRO*

1UC San Diego, Dept. of Pediatric Gastroenterology,

USA, ?New York, USA, *UC San Diego, Pediatric Gas-

troenterology, USA, and “San Diego, USA

Objective: To determine the incidence and examine
the epidemiology of achalasia of the lower esophageal
sphincter in children in San Diego County, California.
Methods: The 4 regional pediatric surgical centers in
San Diego County were asked to provide demographic
and epidemiological data on cases of childhood achala-
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Figure 1. A 47-year
old man’s Images
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Figure 2. A 73-year
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sia from 2000 to 2009. Incidence rates were calculated
from San Diego County childhood population estimate
from the 2010 US Census.

Results: Between 2000 and 2009, 18 children (61%
male, mean age at diagnosis was 9.5 + 5 years) were
diagnosed with achalasia of the lower esophageal
sphincter. The population of children was estimated to
be 726 048 children in 2010. The incidence of achalasia
during this time period was 0.24/100 000/children/year
(95% CI 0.11—0.28). Of the 18 children, 9 (50%) were
Latino-Caucasian; 6 (33%) were non-Latino Caucasian;
2 (11%) were non-Latino Asian; and 1 (6%) was non-
Latino African American. Pneumatic dilatation was
the primary treatment rendered to 15 (83%) children
and cardiomyotomy was the primary treatment in 3

(17%). All but one child managed by pneumatic dila-
tion required repeat procedures to control symptoms
(median 3, range 1-7). One child initially treated by
cardiomyotomy also required a single pneumatic dila-
tation to control symptoms.

Conclusion: This is the first study to evaluate the epi-
demiology of achalasia in children in the US population.
The mean incidence of achalasia in San Diego County
from 2000 to 2009 is at least 0.24/10 000 children/year.
This number is similar to the incidence of achalasia
published for the UK over a similar time period.
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The pathogenetic implication of secondary oesophageal
peristalsis impairments in patients with gastroesopha-
geal reflux disease

A. LEDOVSKAYA' and O. A. SABLIN®

!Moscow, Russia, and °AllRussian Centre of Emer-
gency and Radiation Medicine, named after A. M.
Nikiforov, Saint Petersburg, Russia

Objective: To determine the pathogenetic implication
of secondary oesophageal peristalsis impairments in
patients with gastroesophageal reflux disease (GERD).
Methods: One hundred and forty five patients with
GERD and 22 virtually healthy individuals were evalu-
ated. The diagnosis of GERD was based on characteris-
tic clinical data and endoscopic signs of reflux
oesophagitis, as well as on results of 24-hour oesopha-
geal pH monitoring using “Gastroscan-24" device.
Oesophageal motility was studied in all study subjects
by means of intracavitary impedance monitoring with
a Rheogastrograph RGG9-01 device(Saint Petersburg)
working at frequency of 10 Hz, in dynamic mode,
before and after functional acid test. An impedance
monitoring probe connected in advance to a polyvinyl-
chloride tube(diameter, Imm) was introduced into the
oesophagus.We used the tube to inject 5 mL of 0.1 n
hydrochloric acid solution pre-heated to 370 °C into
the lower one-third of oesophagus.

Results: Oesophagogastroscopy revealed endoscopy-
negative GERD in 5.7% of study subjects. Reflux
oesophagitis grade A was found in 63.0% of patient-
s,grade B in 22.7%,grade C in 7.0%, grade D in 1.7%.
Barrett’s oesophagus was seen in 3.8% of cases, and
bleeding in 0.4%. Results of 24-hour oesophageal pH
monitoring were utilized to divide all study subjects
into two groups according to distal oesophageal acidity
(proportion of time with distal oesophageal pH less
than 4 units within 24 h). Normal 24-hour proportions
of pH<4 time were obtained for 20.7% of GERD
patients, while those exceeding 4.5% were observed in
79.3%. Secondary oesophageal peristalsis (SOP) was
preserved in 31.7% of patients with GERD, while it
was undetectable in 17.2%. Increased baseline oesoph-
ageal motility was observed in 30.4% of subjects. The
most severe grades of reflux oesophagitis (A, B, C) were
more frequently (P < 0.05) observed in GERD patients
with SOP impairment. Extra-oesophageal manifesta-
tions of the disease (pharyngitis, laryngitis, cough)
were identified only in patients with pathological gas-
troesophageal reflux, more commonly (P < 0.05) in
patients with abnormal SOP.

Conclusion: Impairment of secondary oesophageal
peristalsis is one of the most important pathogenetic
mechanisms in the development of extra-oesophageal
clinical manifestations and pathomorphological abnor-
malities of oesophageal mucous membrane in patients
with GERD and Barrett’s oesophagus.
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Segmental changes in smooth muscle contraction as a
predictive factor of the response to high-dose proton
pump inhibitor treatment in patients with functional
chest pain

H. LEE', J.-H. PARK® and Y. C. LEE®

1Seoul, Republic of Korea, °’Kangbuk Samsung Hospi-
tal, Sungkyunkwan University, Seoul, Republic of
Korea, and ®Yonsei University College, Seoul, Repub-
lic of Korea

Objective: High-dose proton pump inhibitor (PPI)
treatment leads to relatively little symptomatic
improvement in patients with functional chest pain
(FCP). This study was to evaluate the use of smooth
muscle segmental changes in esophageal contraction
as measured by topographical plots of high resolution
manometry (HRM) as predictive factors of the response
to high-dose PPI treatment in FCP patients.

Methods: Thirty patients diagnosed with FCP were
treated with rabeprazole 20 mg twice daily for 2 weeks
and classified as positive and negative responders based
on symptom intensity score. HRM topographical plots
were analyzed for segment lengths, maximal wave
amplitudes, and pressure volumes of the proximal and
distal smooth muscle segments.

Results: A positive response was observed in 23.3% of
the patients. While the pressure volume of the proxi-
mal segment was significantly higher in the positive
responders than the negative responders

(900.4 = 91.5 mmHg cm™ s vs 780.5 + 133.3 mmHg
cm™ s, P = 0.017), the pressure volume of the distal
segment was significantly lower in the positive
responders (1914.0 + 159.8 mmHg cm™ s vs

2140.5 + 276.2 mmHg cm™ s, P = 0.014). A promi-
nent shifting in pressure volume to the distal segment
was observed in the negative responders compared to
the positive responders (segmental ratio of pressure
volume (SRPV): 2.9 = 0.5 vs 2.1 = 0.1, P < 0.001), and
2.39 was found to be the SRPV that best differentiated
positive and negative responders.

Conclusion: A low SRPV was associated with a posi-
tive response to high-dose PPI treatment in patients
with FCP.
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Prevalence and characteristics of eosinophilic esophagi-
tis in rural versus urban populations

R. SCHEY', Y.-J. LEE?, ]. GO?, N. FREDERICKSON?, J.
VALESTIN? and M. REDD?

UIHC, Dept. of Internal Medicine, Iowa City, USA,
and 2UIHC, Internal Medicine, Iowa City, USA

Objective: Eosinophilic esophagitis (EoE) has been
associated with exposure to aeroallergens. Living in
different locations (urban versus rural) could poten-
tially expose individuals to different environmental
factors. Currently, there is limited data in the litera-
ture. We postulated that such varied exposures could
have an effect on the prevalence of EoE. AIM: The pri-
mary aim of this study was to determine the preva-
lence of EoE in an urban versus rural population and
compare demographic characteristics.

Methods: Esophageal biopsies were obtained from a
cohort of patients who presented with symptoms of
dysphagia, odynophagia, globus sensation, and heart-
burn during a 10-year period. Patients that had biopsies
from the distal and mid esophagus with >20 eosinoph-
ils/HPF were diagnosed with EoE. Urban population
was defined as >1000 people/square mile and rural pop-
ulation was defined as <1000 people/square mile (U.S
Census Bureau). Demographic data from each group
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Characteristics of Eosinophilic Esophagitis Patients

Rural
(n=100, 59.8%)

Variables

Urban
(n=67, 40.2%)

p-value

Age, yrs, median

(Q1,Q3)

24.5 (13, 40.5)

31 (21,40) 0.08

Males, n (%) 64 (64%)

49 (73%) 0.21

BMI, mean £+ SD 24.4 (6.6)

27(9.3) 0.05

Duration of
symptoms,
months, median

(Q1, Q3)

24 (8,72)

24 (7.5, 90) 0.80

Smokers, n (%)* 5/61 (8.2%)

0.08

10/52 (19.2%)

*pertains only to adult patients (>18 years of age) (n=113)

was analyzed for age, sex, body mass index, duration of
symptoms, and tobacco use. Chi-square analysis was
used for frequencies with statistical significance
defined as P < 0.05.

Results: A cohort of 19 172 patients with esophageal
biopsies was evaluated. A total of 167 patients (M/
F:113/54, median age = 27 years) had biopsy proven
EoE (100 rural, 67 urban). There was a statistically sig-
nificant difference between BMI in an urban setting as
compared to rural (27 + 9.3, 24.4 + 6.6, respectively,

P = 0.05). There was no difference in duration of symp-
toms prior to diagnosis between the groups. Smoking
was compared only in the adult population (>18 years
old, n = 113) of which 15 were smokers (5 rural, 10
urban) and there was no statistical significance.
Conclusion: EoE is more common in the rural popula-
tion. Rural EoF patients had a significantly lower BMI
as compared to the urban EoE population with no differ-
ence in duration of symptoms prior to diagnosis.
Although not statistically significant, rural EoE patients
tend to be younger and less likely to be smokers.
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Impaired bolus transits and esophageal peristaltic dys-
function may play an important role in patients with
globus

P.-L. RHEE', ].-Y. PARK?, D.-M. JAE? and B.-H. MIN®
1Samsung Medical Center, Dept. of Internal Medicine,
Seoul, Republic of Korea, and *Samsung Medical Cen-
ter, Internal Medicine, Seoul, Republic of Korea

Objective: Globus sensation is common in general
population but etiology is unknown. Gastroesophageal
reflux disease(GERD) is considered to be a possible
cause of globus sensation, but proton pump inhibi-
tor(PPI) has a little effect on patients with globus sen-
sation. We aimed to explore the new mechanisms of
globus sensation by high resolution impedence-
manometry(HRiM) and Chicago classification and eval-
uate the role of impaired esophageal bolus transit and
peristaltic dysfunction of esophageal swallow.
Methods: A total of 24 patients with globus sensation
were evaluated at the Samsung Medical Center, Seoul,
Korea, from June 2010 to May 2011. They were per-
formed the HRiM, impedence-pH monitoring test, and
upper GI endoscopy. Normal bolus transit group was
defined as >70% liquid swallows with complete bolus
transit. And impaired bolus transit group was defined
as >30% liquid swallows with incomplete bolus tran-
sit. Using HRiM, contractile front velocity (CFV), dis-
tal contractile integral (DCI), distance (transitional
zone), and integrated relaxation pressure (IRP) were
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measured in all patients. We used the Chicago classifi-
cation to evaluate the esophageal peristaltic move-
ments of NCCP patients.

Results: Among 24 patients, 14 were women and 10
were man. There mean age was 53.48 years. 8(33%)
patients and 6(25 %) patients complaint heartburn and
acid regurgitation. Upper GI endoscopy revealed reflux
esophagitis in one patient and the others showed normal.
Total 5(21%) patients with pathologic acid and bolus
exposure were diagnosed as GERD by HRiM, impedence-
pH monitoring test. 7(29 %) patients were classified as
normal bolus transit, 17(71%) patients were classified as
impaired bolus transit. According to Chicago classifica-
tion, 2 patient showed normal peristalsis but 11(46%)
patients showed peristaltic dysfunction (hypoperistalsis
or aperistalsis). We divided patients to two groups:
GERD-related globus group (n = 5) and non GERD-
related globus group (n = 19). There was no significant
difference in age, sex, underlying disease, peristaltic
dysfunction of esophagus, bolus transit between two
groups.

Conclusion: Many patients with globus sensation
showed an impaired bolus transit in HRiM and they
were combined with an esophageal peristaltic dysfunc-
tion. But only a few patients was diagnosed as GERD
and it doesn’t seems to explain the mechanism of glo-
bus sensation. Impaired bolus transit and esophageal
peristaltic dysfunction may play an important role in
globus sensation.
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GERD symptoms and PPI response in the patients
with erosive oesophagitis, non-erosive reflux disease or
functional heartburn

N.-Y. KIM', H.-J. KIM?, S.-Y. JO°, J.-W. LIM® and D.-H.
LEE®

Seoul National University, Dept. of Internal Medi-
cine, Seongnam, Republic of Korea, >Gyeongsang
National Univeristy, Internal Medicine, Jinju, Repub-
lic of Korea, and 3Seoul National University, Internal
Medicine, Seongnam, Republic of Korea

Objective: To compare GERD symptoms and response
to proton pump inhibitor (PPI) in the patients with ero-
sive oesophagitis, nonerosive reflux disease (NERD) or
functional heartburn (FH) using GERD impact scale
(GIS) questionnaire.

Methods: 126 patients with GERD symptoms,
enrolled prospectively, were diagnosed as erosive
oesophagitis (n = 62), NERD (n = 34) and FH (n = 30)
by endoscopy, Bernstein test and 24-hour esophageal
pH testing. Risk factors were evaluated, and GIS
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questionnaire for GERD symptoms and quality of life
(QoL) were performed before and 8 weeks after PPL
Results: The proportion of men was higher in erosive
erophagitis group than in NERD or FH groups

(P < 0.001). Erosive oesophagitis group had also frequent
alcohol consumption, smoking, hiatal hernia, BMI 225
(kg m?), triglyceride levels (2150 mg dL™!) than other
two groups (all P < 0.05). On the other hand, both psy-
chiatric treatment and psychopharmaco therapy were
more frequent in patients with FH than erosive oesopha-
gitis and NERD (both P < 0.05). Among GERD symp-
toms, chest pain was frequent in FH group than erosive
oesophagitis and NERD groups (P < 0.05). In terms of
QoL, eating problem and limitation of productive daily
activities frequently occurred in FH group than in ero-
sive oesophagitis and in NERD group. GIS after PPI
treatment showed improvement of chest pain in FH

(P = 0.031) and acid regurgitation in NERD groups

(P = 0.034). In terms of QoL, PPI treatment improved
eating problem in the FH (P = 0.021) and limitation of
productive activity in the NERD group (P = 0.026).
Conclusion: GIS questionnaire could be useful in the
follow-up after PPI therapy among patients with ero-
sive oesophagitis, NERD or FH.
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Impact of the manometric esophageal alterations and
the exposure to acid in the incidence of Barrett’s
Esophagus

P.-A. ANGELES', ]. M. ROSALES ZABAL? M. C. LO-
PEZ VEGA?, F. FERNANDEZ CANO? M. A. ROMER-
O ORDONEZ?, M. GONZALEZ BARCENAS? and F.
RIVAS RUIZ®

! Agencia Sanitaria Costa Sol, Digestivo Dept., Marbel-
la, Spain, Agencia Sanitaria Costa Sol, Digestivo,
Marbella, Spain, and ®Agencia Sanitaria Costa Sol,
Unidad Apoyo Investigacion, Marbella, Spain

Objective: To determine if the presence of manomet-
ric alterations and the exposure of the esophagus to
acid are related with a higher incidence of Barrett’s
esophagus.

Methods: Retrospective analysis of 228 patients with
clinical manifestations of GERD studied with esopha-
geal manometry and 24 h pH monitoring in Agencia
Sanitaria Costa del Sol. According to the endoscopic
findings, the patients were divided into three groups:
histologically confirmed Barrett’s esophagus, erosive
esophagitis without the presence of Barrett and non-
erosive reflux disease (NERD).

Results: Thirty-nine patients had Barrett’s esophagus
(17.1%), 151 patients had NERD (66.2%), and 38
patients had erosive esophagitis (16.6%) according to
the endoscopic findings. Barrett’s esophagus was three
times more frequent in men (P < 0.001). 12.5% of the
patients with Barrett’s esophagus had a normal-pres-
sured lower esophageal sphincter, vs 36.7% who had
severe hypotonic lower esophageal sphincter

(P = 0.051). There was no relationship between the
presence of lower body motility and the presence of
Barrett’s esophagus. (P = 0.446). The presence of Bar-
rett’s esophagus and erosive esophagitis was related to
a more severe acid exposure, especially in severe mixed
GER (P = 0.007), with a longer exposure to acid, and a
higher score of DeMeester (P < 0.001). Hiatal hernia is
more frequent in erosive forms and in Barrett

(P < 0.001). There was no significant relationship
between de body mass index and the presence of Bar-
rett’s esophagus.

Conclusion: Our results of the relationship between
the appearance of Barrett’s esophagus and low-pres-
sured inferior esophageal sphincter, male sex and a
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longer exposure to acid coincide with the literature.
On the other hand, there was no significant relation-
ship with peristaltic alterations of the esophagus’ body
or with the body mass index. We believe that further
prospective studies with a larger sample size that allow
for a multivariable analysis are needed.
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Esophageal combined multichannel intraluminal
impedance-pH monitoring and its clinical value in the
diagnosis of various types of gastroesophageal reflux
disease

S. MOROZOV', M. KUKUSHKINA' and V. ISAKOV?
!Russian Academy of Medical Sciences, Gastroenterol-
ogy and Hepatology, Inst. of Nutrition, Moscow, Rus-
sia, and Institute of Nutrition RAMS,
Gastroenterology e Hepatology, Moscow, Russia

Objective: Multichannel intraluminal impedance-pH
monitoring is a novel method that allows to estimate
different characteristics of gastroesophageal reflux.
However, its diagnostic yield compared to routine 24-
hours pH-metry has not been evaluated yet.

Aim: To evaluate the effectiveness of the esophageal
combined multichannel intraluminal impedance-pH
monitoring in the diagnosis of various clinical types of
gastroesophageal reflux disease (GERD).

Methods: Forty nine patients (18 men, 31 women, age
47 + 2.3) with gastroesophageal reflux disease were
enrolled to the study. The diagnosis was based on the
presence of typical symptoms (heartburn, acid regurgi-
tation) at least two times a week. Depending on the
presence of esophagitis, all patients were divided into
two groups. The first group consisted of 31 patients
with nonerosive reflux disease (NERD) (11 men, 20
women, age 43 = 3), the second group - 18 patients
with erosive (ERD) (7 men, 11 women, age 53 + 4).
Multichannel intraluminal impedance-pH monitoring
(MMS, the Netherland) was performed to all the
enrolled patients, using disposable 8-channel imped-
ance, 2-channel pH catheters.

Results: In patients with NERD the average number
of refluxes recorded by pH sensors was 26 + 4, the
average number of refluxes detected by impedance was
47 = 5 (P = 0.01). Number of refluxes that were not
taken into account with the pH sensor in this group
was 44%. In ERD group number of refluxes detected
by pH sensors was 53 + 10 compared to 64 + 10

(P > 0.05) detected when impedance sensors were used.
The results of main pH-metric parameters obtained in
ERD and NERD groups are shown in the Table 1. Due
to the lower number of the gastroesophageal refluxes
detected by 24-hours pH-metry the DeMeester index
didn’t reach the diagnostic cut-off values in the NERD
group and probably cannot be used as a solely diagnos-
tic criterion to confirm the presence of GERD.
Conclusion: Combined esophageal multichannel
impedance-pH monitoring is significantly more effec-
tive in the diagnosis of the presence of gastroesopha-
geal refluxes in patients with different forms of GERD
compared to the routine 24-hours pH-monitoring.
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Identification of esophageal dysfunction with com-
bined impedance-manometry: A 6-year single-center
experience

C.-L. CHEN', C.-H. YP° and T.-T. LIU?

'Tzu Chi General Hospital, Dept. of Medicine, Hu-
alien, Taiwan, and *Tzu Chi General Hospital, Dept.
of Medicine, Hualien, Taiwan

Objective: Combined impedance and esophageal
manometry (MII-EM) has been widely accepted as a
valuable tool for assessment of esophageal function.
The aim of this study was to determine and analyze
functional defects in subjects referred for MII-EM from
a single center.

Methods: All subjects underwent combined MII-EM
including 10 liquid and 10 viscous swallows during a
6-year period. Ineffective esophageal motility (IEM)
was defined as >30% liquid swallows with contraction
amplitude <30 mmHg in the distal esophagus. Esopha-
geal transit abnormalities were defined as < 30% of
liquid swallows with complete bolus transit and/or <
30% of viscous swallows with complete bolus transit.
Results: During a 6-year period, 286 patients (150
women; mean age, 51 year; range, 19-83 year) had
completed MII-EM studies, of which IEM was identi-
fied in 82 patients (29%) and abnormal bolus transit
was seen in 116 patients (41%). Other motility diagno-
sis included achalasia in 30 patients (11%), nutcracker
esophagus in 8 patients (3%), and isolated lower esoph-
ageal sphincter dysfunction in 17 patients (6%). In 179
patients with symptomatic gastroesophageal reflux dis-
ease (GERD), IEM occurred in 57 patients (32%) and
abnormal bolus transit was found in 83 patients (46%],
and 42 patients (24%) had both IEM and impaired
bolus transit. IEM increased with the severity of
GERD, whereas abnormal bolus transit occurred simi-
larly among GERD patients with different severity. In
79 patients with dysphagia, IEM occurred in 20 of
those patients (25%) and abnormal bolus transit was
present in 26 of those patients (33%).

Conclusion: Out data suggest that esophageal dysmo-
tility occurred paralleling with the severity of GERD.
A significant proportion of subjects referred MII-EM
studies appear to have normal esophageal function in
term of esophageal motility by manometry and bolus
transit by impedance.
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Association between smoking and eosinophilic esopha-
gitis

R. SCHEY', M. REDD?, J. GO? Y.-J. LEE?, N. FREDER-
ICKSON? and . VALESTIN?

'UIHC, Dept. of Internal Medicine, lowa City, USA,
and *UIHC, Internal Medicine, Iowa City, USA

Objective: Several studies have shown a positive cor-
relation between smoking and GERD, whereas others
have failed to show a correlation. There have not been
any studies evaluating the association between smok-
ing and eosinophilic esophagitis (EoE). AIM: The aim
of our study was to evaluate the impact of smoking on
the incidence of EoE.

Methods: Data was obtained from a cohort of patients
who presented with symptoms of dysphagia, odynopha-
gia, globus, and heartburn during a 10-year period.
Patients that had >20 Eosinophils / HPF from the distal
and mid esophagus were diagnosed as having EoE. Data
regarding smokers was limited to patients >18 years
old. Smokers versus non-smokers were compared in
regards to age at diagnosis, sex, BMI, and duration of
symptoms. A non-normal data distribution of continu-
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ous variables was used. Wilcoxon-rank sum testing
was used when comparing groups. The prevalence of
Towan smokers was obtained from Center for Disease
Control (2007-2008 survey).

Results: Among 113 adult patients with EoE, 15
(13.2%) were smokers at time of diagnosis. as com-
pared with 18.8% smokers in the general Iowan adult
population. There was a non-significant trend for a
shorter duration of symptoms prior to diagnosis in
smokers [13 months, (2, 72)] compared to non smokers
[48 months (12 120)] (P = 0.08). There was no signifi-
cant difference between non-smokers and smokers in
regards to age at diagnosis, sex, or BML. (Table 1)
Conclusion: According to our preliminary data, we
could not establish a direct correlation between smok-
ing and EoE. However, smokers with EoE tend to pres-
ent earlier to health care providers.

Table 1: Prevalence of smoking among EoE patients

Variables Non-smokers Smokers p-value
(n=98) (N=15

Age (yrs), 35 (26,46) 31(26,49) 0.80
median (Q1.Q3)
Males, n (%) 62 (63.3%) 9 (60%) 0.80
BMI (kg/m’), 265(23.5,31) | 25.9(24.8,323) 0.63
median (Q1, Q3)
Duration of
symptoms 48 (12, 120) 13(2,72) 0.08
(months), median
(Q1,Q3)
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Comparison of anxiety and depression in Gastroesoph-
ageal Reflux Disease (GERD) patients who failed Pro-
ton Pump Inhibitor (PPI) therapy versus those who
fully responded to it

R. DICKMAN', M. BOAZ?, S. AIZIC® R. GINGOLD-
BELFER®, A. SPERBER*, R. FASS® and Y. NIV®

1Rabin Medical Center, Dept. of Gastroenterology, Pe-
tach Tikva, Israel, °Epidemiology Unit, The Edith
Wolfson, Medical Center, Holon, Israel, Rabin Medi-
cal Center, Gastroenterology, Petach Tikva, Israel,
“Tel-Aviv Medical Center, Gastroenterology, Israel,
and ®University of Arizona, Dept. of Medicine, Section
of Gastroenterology, Tucson, AZ, USA

Objective: It has been suggested that patients with
refractory Gastroesophageal Reflux Disease (GERD) are
more likely to have psychological co-morbidity and
Trritable Bowel Syndrome (IBS) than those who respond
to treatment with proton pump inhibitors (PPIs). How-
ever, there is still scant data on the frequency IBS and
of psychological co-morbidity in these patients. The
aim of the study was to assess whether psychological
co-morbidity and/or co-morbid IBS are associated with
response to PPI in GERD patients.

Methods: GERD patients receiving PPI once or twice
daily were evaluated by a personal interview regarding
their demographics and clinical characteristics.
Patients completed the Hospital Anxiety and Depres-
sion Scale (HADS), the Rome III diagnostic question-
naire, a validated subjective tool for diagnosing IBS,
and the Satisfaction With Life Scale (SWLS) question-
naire, a scale that measures global life satisfaction.
The HADS includes 14 items (scored on a 0-3 scale)
that compose the HADS-Anxiety and the HADS-
Depression sub-scales (7 items each). According to the
scores of each sub-scale, patients are considered to
have: normal (0-7); mild (8-10); moderate (11-14) and
severe (15-21) level of anxiety or depression. The PPI
failure groups were defined as patients who continued
to report classic GERD symptoms (heartburn and acid
regurgitation) while on PPI once daily or twice daily,
at least three times a week for the last 3 months. The
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patients were divided into 3 groups: Patients who fully
responded to PPI once daily (Group A, n = 112),
patients who failed PPI once daily (Group B, n = 78)
and patients who failed PPI twice daily (Group C,

n = 56).

Results: Total of 246 patients (59.3% females,

52 + 17.2 years) participated in this study. There were
no differences between groups for the prevalence of co-
morbid IBS (3.6% vs 6.4% vs 3.6%, P = NS); mean
HADS-Anxiety score (6.0 + 4.27 vs 6.53 + 4.4 vs

6.3 + 4.3, P = 0.76), mean HADS-Depression score

(5.7 +4.0vs 5.7 +3.97 vs 5.4 + 2.9, P = 0.99) and mean
SWLS score (25.3 = 7.5 vs 25.4 + 6.6 vs 23.0 = 7.7,

P = NS). There were no differences between groups for
the distribution of the different levels of anxiety or
depression (P = NS). In addition, there were no differ-
ences among the groups in age, sex, ethnicity, educa-
tion, psychiatric medications, diagnosis of major
depression, or drug and alcohol use.

Conclusion: The success or failure of PPI therapy in
GERD is not associated with global life satisfaction,
psychological co-morbidity or IBS co-morbidity. A lar-
ger study will be required to confirm our findings.
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Short term treatment of achalasia by dark chocolate

Y. RON?, R. DEKEL?, N. HERSHKOVITS?,

V. MOTIN®, M. ROSENBERG?, E. SANTO? and

Z. HALPERN?

'Tel-Aviv Sourasky Medical Centre, Gastroenterology
and Hepatology, Israel, °Tel-Aviv Sourasky Medical
Cen, Gastroenterology & Hepatology, Israel, and °Tel-
Aviv University, Faculty of Medicine, Israel

Objective: Pneumatic dilatation or myotomy for acha-
lasia are usually efficient. Pharmacological treatment
(Ca channel blockers or nitrates) is usually minimally
helpful and accompanied by side effects.

Aim: to test the efficacy of dark chocolate (containing
flavonol - a nitric oxide donor) in improving achalasia
symptoms and esophageal physiology.

Methods: Consecutive naive patients diagnosed as suf-
fering from primary achalasia (diagnosed by gastroscopy
and/or barium meal plus manometry). All patients were
randomized into two groups — treatment arm used dark
chocolate, 75% cacao solids and compared to placebo
arm - patients using “white”’ chocolate. All underwent
repeat manometry 15 min after chewing and melting
21 g of chocolate to test the immediate effects of the
chocolate on esophageal function. All patients were dis-
charges with dark chocolate for a period of 2 weeks and
were instructed to chew and melt 7 g of chocolate three
times a day, 15 min before each meal. All patients
filled a daily symptom diary and health related quality
of life questionnaire (HRQL).

Results: Twenty-seven patients were recruited for the
study. Four omitted because of subsequent refusal.
Nineteen agreed to undergo two manometries before
and after chocolate consumption (10 study group, 9
controls) all patients were followed by symptom and
HRQL questionnaires. No significant changes in LES
pressure before and after treatment were observed for
each group and no significant differences between the
two groups (+6.8 mmHg vs -1.38 mmHg). Esophageal
body pressures declined more in the study group, how-
ever, not statistically significant. After 2 weeks of
treatment, statistically significant changes were
observed in the sense of food limitation, solid food dys-
phagia and regurgitations (P < 0.01). No significant
changes were observed for liquid dysphagia, vomiting,
nausea, chest pain and heartburn.
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Conclusion: In this small pilot study, chocolate was
able to modify some symptoms related to dysphagia,
however, it did not show efficacy in changing physio-
logical parameters.
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Use of GpH-MII/pH for the evaluation of GERD in
patients with refractory symptoms. How to optimize
the PPI treatment?

O. TERAMOTO', S. SOBRINO', ].-C. SOTO’,

J.-A. VARGAS!, A. GOLLAS!, |.-C. LOPEZ?,

M.-E. HERNANDEZ' and A. OROZCO'

TAv Paseo de las Palmas 745-102, Mexico D. F., Mexico

Objective: Adequate gastric acid suppression is of
upmost importance for effective gastro esophageal
reflux disease (GERD) treatment. Multichannel intralu-
minal impedance and pH (MII-pH) monitoring allows
to distinguishing between weakly acidic and weakly
alkaline reflux episodes. To evaluate the usefulness of
a double dose PPI treatment in GERD patients with
refractory symptoms, by using a combined intragastric
pH and MII-pH monitoring (IGpH MII/pH) to evaluate
treatment efficacy.

Methods: Thirty-seven patients with erosive esophagi-
tis (grades A and B, LA), received 8 week treatment w/
pantoprazol magnesium (PMg) 40 mg o.d (T1). After a
10 day washout period, patients w/persistent GERD
symptoms (reflux questionnaire), received a second
treatment regimen (T2), consisting on a 4 week treat-
ment w/PMg 40 mg b.i.d. Five healthy subjects were
included as a control group. GpH-MII/pH was per-
formed before and after T2. For statistical analysis, Stu-
dent t test and ANCOVA adjusted by sex and age were
performed. The group with GERD refractory symptoms
was contrasted using Sidak Test.

Results: Twelve patients responded to the conven-
tional T1, while 25 (10m, 15f; age 37.6 years =10 year
old), presented refractory symptoms and were submit-
ted to T2. Basal GpH MII/pH confirmed the presence
of GER in these patients (mean time percentage with
intragastric pH<4 was 81.9%]). After T2, 13 out of 25
patients (52%) continued with symptoms and were
considered as non responders. According to GpH MII/
pH results, they were classified into three groups: (i)
GpH-MII*/pH",SI* (n = 5), (ii) hypersensitive esophagus,
GpH-MII/pH, SI" (n = 4), and (iii) functional heartburn,
GpH MII/pH and ST (n = 4). In the control group, the
basal GpH-MII/pH showed values in the normal range.
Conclusion: Sixty-eight percent patients required a
double dose PPI treatment. Forty-eight percent had a
good medical response but still presented symptoms of
functional/hypersensitive disorders. In these patients, a
combination of PPI and a tryciclic antidepressant or a
similar drug would be probably needed to control
symptomatology. GpH-MII/pH is a useful tool to
evaluate GERD patients refractory to conventional
treatment.
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The long-term outcome in patients with primary acha-
lasia according to the balloon dilatation or intrasphinc-
teric botulinum toxin injection

H.-E. JUNG, J. S. LEE, J. O. KIM, S. ]. HONG, T. H.
LEE, H. G. KIM and S. R. [JEON

Soon Chun Hyang Hospital, Internal Medicine,
Digestive Research, Seoul, Republic of Korea

Objective: The aims of this study are to evaluate the
long term outcome and find predictive factors for
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remission in patients with after balloon dilatation and
intrasphincteric botulinum toxin injection in primary
achalasia.

Methods: The 37 patients who underwent balloon
dilatation(BD) or intrasphincteric botulinum toxin
injection(Botox) between January 1988 and July 2011
were enrolled. Among the 58 patients who could be
taken care of more than 10 months after the operation,
37 patients were targeted for this study who were
available for telephone interview. All patients under-
went clinical, manometric, radiographic and endo-
scopic evaluation to confirm primary achalasia.
Review of medical records and telephone interview as
predetermined order by questionnaire including Ec-
kardt score was carried out.

Results: The median age of the patients was 56 (range
19-89) for man 22, woman 15 patients. The number of
patients who underwent Botox was 14, Botox-BD was
11 and BD was 12. On long-term outcome of telephone
interview, the remission group is 23 patients. The
recurrence group is 12 patients and the treatment fail-
ure group is 2 patients. The low esophageal sphincter
pressure before treatment was median 32.2 mmHg
(range 5.1-98.0 mmHg). The low esophageal sphincter
pressure after treatment was 22.8 mmHg (0.8

40.0 mmHg). The difference of low esophageal sphinc-
ter pressure between before and after treatment was
18.4 mmHg (1.0-65.0 mmHg). The remission duration
of patients who underwent Botox was 10 months (1-
96 months). The remission duration of patients who
underwent BD was 56 months(8-62 months), which
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Digestive, cognitive and hedonistic responses to meal
ingestion

C. MALAGELADA PRATS', S. MENDEZ?, A. ACCA-
RINO?, L. MOLNE?, J.-R. MALAGELADA? and F.
AZPIROZ?

!Hospital Vall d’Hebron, Dept. of Digestive Diseases,
Barcelona, Spain, and 2Hosp1'ta] Vall d’Hebron, Diges-
tive Diseases, Barcelona, Spain

Objective: Previous studies have demonstrated that
sensory-motor gut dysfunctions may be associated to
digestive symptoms. We hypothesized that the gut can
also originate pleasant sensations, and wished to inves-
tigate the hedonistic component of digestive function.
The specific aim of this study was to establish the rela-
tion of gastric accommodation and the cognitive-emo-
tive responses to meal ingestion.

Methods: In 22 healthy subjects 240 mL of either
clear soup (5 kcal/100 ml) or water, as inert meal, were
administered at controlled temperature (55 °C) and
standard ingestion rate (60 mL min™'). The following
measurements were performed during a 9-min pre- and
a 60-min post-prandial period: gastric accommodation
(as isotonic changes in the volume of air within an in-
tragastric bag) by a computerized tensostat, the cogni-
tive response (epigastric fullness) by a 0 to 10 scale and
the hedonistic dimension (comfort/discomfort) by a+5
to -5 scale. Cross-over studies were performed in ran-
dom order on separate days.

Results: Soup ingestion induced a gastric relaxation
(gastric volume increased by 154 + 28 ml vs 67 + 11 ml
with water; P = 0.01). The digestive response was asso-
ciated to perception of epigastric fullness (3.7 + 0.8
score vs 1.1 = 0.5 with water; P = 0.01), and interest-
ingly, this conscious sensation had a pleasant dimen-
sion (digestive comfort increase by 1.5 = 0.6 score vs
0.8 + 0.7 decrease with water; P = 0.02).

Conclusion: Proper gut responses to a meal induce
digestive comfort and pleasant sensations.
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Gastroparesis: An emerging epidemic

S. PARASA', A. R. MAHANKALI SRIDHAR? and

K. OLDEN®

Washington Hospital Center, Dept. of Internal Medi-
cine, District of Columbia, USA, Washington Hospi-
tal Center, Internal Medicine, District Of Columbia,
USA, and St Josephs Medical Center, Gastroenterol-
ogy, Phoenix, USA

Objective: The epidemiology of gastroparesis is largely
unknown. The past decade has witnessed little pro-
gress in the management of gastroparesis. We sought
to characterize the time trends in the proportion of
patients hospitalized with gastroparesis in United
States.

Methods: Using the Nationwide Inpatient Sample
database, temporal trends in hospitalisations for gastro-
paresis was performed from years 1994 to 2009. All
patients admitted to hospital between 1994 and 2009
with a primary discharge diagnosis of Gastroparesis,
identified by the International Classification of Dis-
eases, Ninth Revision procedure codes were included
(536.3). Temporal trends in the change in the hospital
charges, length of stay, proportion of Emergency
department visits admitted as inpatients over the
selected time period were evaluated. Statistical analy-
sis was done using STATA 12.0 MP after applying
appropriate weights for the propensity score as previ-
ously determined by AHRQ recommendations.
Results: Between 1994 and 2009, the absolute number
of Gastroparesis hospitalizations increased from 918 to
16738, (P < 0.01). There was a significant increase in
charges from $14571 to $29481 in 2009 (P < 0.05). Also
of note there has been a linear increase in the propor-
tion of patients admitted to inpatient service from the
emergency department — 43% to 65% (P < 0.05).
Conclusion: Over the last decade, the percentage of
patients hospitalized for a primary diagnosis of gastro-
paresis has exponentially increased.

was significantly long comparing to others (P = 0.001).
On univariate analysis, if the difference of low esopha-
geal sphincter pressure was 15 mmHg or higher, remis-
sion duration was significantly longer (P = 0.01). On
multivariate analysis, only treatment method was the
significant predictive factor. Patients underwent BD
had significantly long-term success (P = 0.001).
Conclusion: BD is associated with better long-term
outcome than Botox. If the difference of low esopha-
geal sphincter pressure was 15 mmHg or higher,
remission duration was significantly longer suggesting
usefulness of manometric follow up after treatment.
For predictors of long-term remission in patients with
primary achalasia, future prospective randomized study
is needed.
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A psychological status analysis in patients with func-
tional dyspepsia

J. BOCHKAREVA

Moscow, Russia

Objective: To analyze the psychological status in men
and women suffering from functional dyspepsia (FD).
Methods: A total of 68 patients with FD(37.6% of
them men and 62.4% women) were evaluated; the
mean age at the time of study enrollment was

41.6 + 6.24 years. The psychological status assessment
complex included the Zung Self-Rating Depression
Scale, MMPI, Hamilton Depression Rating Scale
(HDRS), and Spielberg - Hanin personal and situational
anxiety questionnaire.

Results: According to the MMPI questionnaire data,
the neurotic overcontrol (78.5 = 13.4) and depression
(77.1 = 11.9) scores in the personal profile of men
exceeded respective scores in women (71.2 = 10.1 and
72 + 12.8, respectively), while the emotional lability
scores were virtually the same in men (66.9 = 11.9) and
in women (66.2 + 9.8). In the female group, subjects
generally had higher scores of impulsivity (T 70.6),
rigidity (T 66.6), individualism (T 71.3), and optimism
(T 56.2). Our analysis of the average female profile
demonstrated sthenic-type traits in the personality
structure of study subjects, and suggested a somewhat
different type of response and a broader spectrum of
psychological protection mechanisms. Clinically,
46.4% of study subjects had depressive disorders: mild
depression was detected in 15.1% of FD patients, mod-
erate depression in 24.1% of them; 7.2% of patients
had a severe depressive disorder. Somato-vegetative
manifestations prevailed in the depression structure
(such as weakness, epigastric pain, nausea, palpita-
tions, headache, dizziness, and hyperperspiration).
Hypochondria manifested itself in overestimation of
the disease severity and excessive self-observation. Sta-
ble sleep disturbances were identified: difficulty falling
asleep and early waking. A certain role was also played
by asthenic symptoms manifested by excessive lacri-
mation, fatigue, and weariness. Besides, patients with
FD had increased levels of personality (54.8 + 3.6) and,
in particular, reactive anxiety (62.7 = 4.1).

Conclusion: Patients with functional dyspepsia were
found to be frequently affected by anxiety-depressive
disorders. Women typically had higher activity levels,
as compared with men, with a trend to involve a
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broader spectrum of mechanisms for psychological pro-
tection and counteracting the high level of anxiety and
emotional tightness.
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Effects of RM-131 in healthy volunteers and type 2 dia-
betics with documented delayed gastric emptying:
Pharmacokinetics and pharmacodynamics

M. CAMILLERI', A. SHIN?, I. BUSCIGLIO?, D. BUR-
TON? S. A. SMITH?, A. VELLA®, A. R. ZINSMEI-
STER?, E. STONER® and P. NOONAN®

!Mayo Clinic, Dept. of Gastroenterology, Charlton
Bldg., Rm. 8-110, Rochester, MN, USA, 2Mayo Clinic,
Rochester, MN, USA, and *Rhythm Pharmaceuticals,
Boston, MA, USA

Objective: Ghrelin, the natural GHS-1a receptor
ligand, stimulates gastric emptying (GE). RM-131, a
pentapeptide synthetic ghrelin agonist, has a longer
plasma T1/2 and >100X greater potency than native
ghrelin in reversing ileus in animals. In healthy
humans, the estimated EC50 for RM-131 acceleration
of GE T1/2 was 0.2-0.5 ng mL™..

Aim: To investigate the pharmacokinetics (PK) of
RM-131 and the pharmacodynamics (PD) and safety in
response to a single dose of RM-131 in type 2 diabetes
mellitus (T2DM) patients with prior documentation of
delayed GE (DGE).

Methods: Randomized, double-blind, single-dose, two-
period, crossover study of RM-131, 100 ug s.c., or pla-
cebo with 7-day washout in 10 DGE patients. GE by
scintigraphy with solid-liquid meal ingested 30 min
after dosing. Safety was assessed by adverse events,
vital signs, glucose, plasma growth hormone, prolactin,
cortisol and insulin. Statistics: Paired t-test or Wilco-
xon signed rank test (2-sided o = 0.05). Coefficient of
variation of GE solids T1/2 was 24%, justifying study
of 10 patients. Pharmacokinetics were assessed in this
cohort and in three healthy volunteers (HV).

Results: At screening of DGE patients, symptom load
was low (total GCSI-DD score 1.32 + 0.21 [SEM]);
HbAlc7.2 + 0.4; age 51.8 + 2.5 year; and BMI

31.1 = 1.8 kg m™. RM-131 had a significant treatment
effect on GE T1/2 of solids (placebo 127.8 + 18.6 min;
RM-13159.5 + 7.9; P = 0.011). The estimated mean
treatment difference [A] in solid GE T1/2 was 68.3 min
[95% CI20-117], a 66.1% A relative to overall mean.
There were numerical differences in GE T1/2 liquids

(21.7 = 4.1 vs 13.3 + 4.0; P < 0.14). Higher 120 min blood
glucose (P = 0.07) reflected more rapid GE T1/2 with
RM-131; no significant effects on insulin were noted.
Increased 30-90 min AUC levels of GH, cortisol and pro-
lactin were as expected with single dose RM-131 (all

P < 0.02). There were no significant adverse effects; only
light-headedness was reported more on RM-131. PK was
similar in DGE patients and HV; after single 100 ugs.c.
dose, Cmax was ~4 ng mL™ in both groups (figure).
Conclusion: PK of RM-131 is similar in DGE patients
and HV, and is higher than the estimated EC50 for
accelerating GE T1/2 from PK-PD model in HV. RM-
131 greatly accelerates GE of solids in T2DM with doc-
umented DGE.
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Use of erythomycin and related macrolides for the
treatmant of gastroparesis: Systematic review

D. T. WIJERATNE!, N. WIJERATNE?, P. S. SHAH®,

J. BEYENE* and W. PATERSON®

'Queens University, Dept. of Internal Medicine,
Kingston, ON, Canada, ?Queens University, Psychia-
try, Kingston, ON, Canada, 3Mount Sinai Hospital,
Staff Neonatologist, Kingston, ON, Canada, *McMas-
ter University, Dept. of Clinical Epidemiology, Hamil-
ton, ON, Canada, and *Queens University, Internal
Medicine, Kingston, ON, Canada

Objective: To evaluate the effectiveness and safety of
erythromyecin or its derivatives in reducing symptoms
and in improving mechanical gastric emptying in
adults with gastroparesis.

Methods: Search methods- Our search included Med-
line (1950 to 2011 December) and EMBASE (1980 to 2011
December) databases. The Cochrane Central Register of
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Mitochondropathy: A rare case of selective enteric
myopathy

V. STANGHELLINI', R. D’ALESSANDRO?, R.
COGLIANDRO?, C. FRISONP, R. RINALDI?,

V. GABUSP, I. PAREO®, A. FUCILP,

A. ANTONUCCP, G. BARBARA®, R. DE GIORGIO®
and R. CORINALDESI®

1University of Bologna, Dept. of Clinical Medicine,
Italy, 2University of Bologna, Neurosensorymotor
Science, Italy, *University of Bologna, Clinical
Medicine, Italy, and *University of Bologna, Dept. of
Neurosensorymotor Sci, Italy

Objective: Intrinsic neuropathies and myopathy are

causes of severe derangement of digestive functions.
Among the different mechanisms responsible of enteric

© 2012 THE AUTHORS

myopathies mitochondropathies have been recently
identified. Aim: to evaluate clinical features and small
bowel motor activities in patients with different forms
of mitochondropathy.

Methods: Nine patients with severe digestive symp-
toms (resembling chronic intestinal pseudo-obstruc-
tion in 2 cases) with laboratory and histologically
confirmed mitochondropathy were consecutively
referred to the Laboratory of Functional Gastrointesti-
nal Disorders of the St Orsola-Malpighi Hospital, Uni-
versity of Bologna to undergo a small bowel
stationary manometric test. Relevant issues of health
status were recorded for each patient according to pre-
defined, validated questionnaires at entry. Three
patients refused small bowel manometry so that six
patients (5 M, 41 = 12.6 years) were included, affected
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Controlled Trials was also screened for any relevant
studies. Selection criteria-Randomized controlled trials
were included where Erythromycin or any other macro-
lide/ derivatives were compared with a control [placebo
or other prokinetic, antiemetic| in the treatment of gast-
roparesis. Quality of studies was evaluated using criteria
of masking of randomization/intervention/ outcome
assessment and completeness of follow-up. Data collec-
tion and analysis - Data was abstracted independently by
two authors. Statistical methods included calculation of
standardized mean differences, odds ratios (OR) and their
95% confidence intervals when appropriate. Data of indi-
vidual studies were not combined due to clinical hetero-
geneity. These results are reported separately by the type
of comparator group in the control arm and also by the
causality of gastroparesis.

Results: Twenty studies and 426 patients were
included in this review. Based on the available evi-
dence, erythromycin or any of the derivatives (mitemc-
inal, KC 11458, ABT-229) does not significantly
improve symptoms related to delayed gastric emptying
(nausea, vomiting, early satiety, gastric fullness/pain as
a composite outcome) when compared to a placebo
within a 7-28 day period. Also no statistically signifi-
cant difference was noted between erythromycin deriv-
atives compared to placebo in reported serious adverse
events. The general trend of studies showed significant
improvement in mechanical emptying over 1 day to

8 weeks, when erythromycin or its derivatives (were
compared to either placebo or metoclopramide.
Conclusion: From the available evidence erythromy-
cin and other derivatives seem improve gastric empty-
ing up to 8 weeks without tachyphylaxis. This has
potential for exploration in patients where mechanical
improvement would offer improved outcomes. The
trend in evidence for symptom improvement of gastro-
paresis does not favour erythromycin or other deriva-
tives although a more formal assessment is warranted.
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respectively by MNGIE (n = 3), SANDO (1), MERRF
(1). MELAS (1).

Results: The most frequent digestive symptom was
diarrhea. A BMI lower than normal due to insufficient
nutrition was also almost invariably present. Patients
with MNGIE had similar motor abnormalities repre-
sented by repetitive high pressure contractions (HPC).
These abnormalities were also present, although less
clearly expressed in the patient with SANDO, but were
not recorded in the remaining two cases. All patients
affected by MNGIE died during the follow-up (2

4 years). The remaining patients remained stable over
time (follow up 1-4 years).

Conclusion: MNGIE, compared to other mitochondr-
opathies (MELAS, MERRF), showed more severe clini-
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cal features associated with a specific motor pattern of
the small bowel.
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High prevalence of carbohydrate malabsorption in
patients with unclear abdominal discomfort

M. GOEBEL-STENGEL", A. STENGEL?, M. SCHMIDT-
MANN?, I. VAN DER VOORT® and H. MONNIKES*
!Martin-Luther-Krankenhaus Berlin, Abt. fiir Innere
Medizin, Germany, 2Charité Berlin, Abt. fiir Innere
Medizin, Psychosomatische Medizin, Germany, *Mar-
tin-Luther-Hospital, Dept. of Internal Medicine, Berlin,
Germany, and *Martin-Luther-Hospital, Abt. fiir Inne-
re Medizin, Berlin, Germany

Objective: Carbohydrate malabsorption can lead to
increasing end-expiratory hydrogen (H2) concentrations
and often causes gastrointestinal symptoms. It seems
to be frequent in patients with functional gastrointesti-
nal disorders and also in the general population, but
there is a lack of comparative studies in large study
populations. To investigate the prevalence of carbohy-
drate malabsorption by means of hydrogen breath test
in a large cohort of patients who sought healthcare
because of their gastrointestinal discomfort including
symptoms like bloating, pain or changes in bowel hab-
its. Abdominal symptoms were evaluated by the in-
house standardized symptom questionnaire.

Methods: 2390 patients (mean age: 49.6 years, 806
male, 1584 female) with abdominal discomfort under-
went combined H2 breath testing with 50 g of lactose
and fructose. Subjects with a pathologic early rise in
both tests were additionally tested with 50 g of glu-
cose. Subjects with pathologic 50 g fructose breath
hydrogen values underwent another test after a 25 g
fructose load. The breath tests followed standard proto-
cols. Concurrent abdominal symptoms under the car-
bohydrate load were documented. The population was
investigated regarding prevalence of carbohydrate mal-
absorption, correlation of symptoms with a significant
H2 increase and prevalence of small intestinal bacterial
overgrowth (SIBO).

Results: 35.5% of all patients with unclear abdomi-
nal discomfort were lactose intolerant while 76.1%
showed fructose malabsorption. A combined carbohy-
drate malabsorption was found in 34.7%. The compar-
ison of maximal H2 concentrations in the breath test
with 50 g fructose showed that subjects with patho-
logic H2 breath test with 25 g fructose, classified as
severe fructose malabsorbers, exhaled significantly
higher H2 concentrations than patients with negative
H2 breath test with 25 g fructose, defined as moderate
fructose malabsorbers (P < 0.001). An additional glu-
cose breath test was performed in subjects with an
early H2 increase in the lactose and fructose breath
test (n = 576). Of these, 103 patients showed an early
significant H2 increase after the glucose load, indica-
tive of SIBO in 4.3% of the whole study population.
Patients with SIBO were significantly older than
patients without SIBO (P < 0.001).

Conclusion: This is the largest study cohort presenting
with abdominal discomfort describing the prevalence of
carbohydrate malabsorption which is a frequent but
under-estimated condition in this patient population.
Studying the prevalence of carbohydrate malabsorption
in the normal population without abdominal symptoms
and elimination diet trials will determine the relevance
of these findings in daily life. Diagnosis of carbohydrate
malabsorption can be easily confirmed by H2 breath
test which should be more often utilized.
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Diagnosis of enteric dysmotility: Are manometric dis-
turbances predicable of hystopathological findings?

A. M. ACCARINO GARAVENTA', R. DE GIORGIO?,
R. COGLIANDRO?, C. MALAGELADA®, A. GORP,
J. R. MALAGELADA?, V. STANGHELLINI® and

F. AZPIROZ®

!Hospital Valle Hebron, Digestive System Research
Unit, Barcelona, Spain, °Dept. of Clinical Medicine,
University of Bologna, Italy, *Hospital Valle Hebron,
Digestive System Research Unit, University Hospital
Vall d’Heb, Barcelona, Spain, *Hospital Valle Hebron,
Digestive System Research Unit, Univers Hospital
Vall d’Hebron, Barcelona, Spain, and °University of
Bologna, Dept. of Clinical Medicine, Italy

Objective: Currently, the diagnosis of small bowel
motor disorders relies on the identification of intesti-
nal manometric abnormalities defined by predeter-
mined criteria and/or detection of neuromuscular
abnormalities at histopathology. However the correla-
tion between these two diagnostic methods remains
unknown. Objective: To establish putative relations
between the criteria of abnormality in intestinal
manometry and histopathological disorders.

Methods: Patients referred for evaluation of severe
symptoms suggestive of small bowel motor dysfunc-
tion between 2004 and 2011. Mechanical intestinal
obstruction and macroscopically recognizable gut
lesions were previously excluded by a thorough diag-
nostic workup. Conventional small bowel manometry
was performed in 320 patients (78 M, 242F; age range:
15-78 years). Manometric diagnosis of abnormal motil-
ity was established using previously published criteria
(Gut 1987; 28: 5-12): 83 patients manifested neuropath-
ic type dysmotility pattern, 17 a myopathic pattern, 38
an occlusive pattern, 182 did not meet criteria of
dysmotility. Twenty one patients (7M, 14F; age range
14-55 years) with primary intestinal dysmotility
defined by the manometric criteria as neuropathic pat-
tern in the absence of recognizable organic, systemic,
and metabolic diseases underwent surgical full-thick-
ness biopsies. Intestinal specimens were processed for
evaluation by traditional staining and a panel of immu-
nohistochemical markers for muscle, interstitial cells
of Cajal, glia and neurons.

Results: Of the twenty one patients who presented
with a manometric pattern of neuropathy, seven
exhibited intestinal histopathological features consis-
tent with enteric neuropathy characterized by altered
neuron specific enolase immunoreactive pattern and
visible neuronal abnormalities Seven patients had a
remarkable c-Kit+/tryptase immunoreactive mast cell
infiltration of the gut wall. Three other patients
showed abnormal smooth muscle features as reflected
by abnormalities of smooth alpha actin
immunoreactive pattern in the circular and/or longi-
tudinal layers Four remaining patients had normal
histology.

Conclusion: Although the manometric expression of a
histological lesion in the small bowel is heterogeneous,
patients with a neuropathic pattern at intestinal
manometry show a high probability of morphological
abnormalities (mainly inflammatory) in the gut wall
detectable by histopathological analysis.
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Impaired gastrointestinal motility in a novel cluster of
patients with familial mediterranean fever

P. PORTINCASA', L. BONFRATE', V. RUGGIERO?,
G. SCACCIANOCE® and G. PALASCIANO?
"University of Bari, Biom. Sciences and Human On-
col., Dept. of Internal Medicine, Italy, ®Internal Medi-
cine, Biom. Sciences and Human Oncol, Bari, Italy,
and 3"Umberto I Hospital, Gastrointestinal Endos-
copy, Altamura, Italy

Objective: Familial Mediterranean Fever (FMF) is a rare
autosomal recessive autoinflammatory disorder
associated with serositis, amyloidosis and profound
influence on gastrointestinal (GI) motility during
attacks. We performed genetic, serological, and motility
studies in FMF patients from Apulia-Basilicata regions.
Methods: Twenty-nine FMF patients (M:F = 13:16, age
39 + 3 SEM years) displayed the following MEFV gene
mutations: E148Q/R761H (compound heterozygous
state, 57%), K695R (heterozygous state, 21%), E148Q
(heterozygous state, 10%), R202Q (heterozygous state,
3%) and R202Q+M694V (3%). We investigated fasting
and postprandial gastric, gallbladder emptying (func-
tional ultrasonography) and orocecal transit time
OCTT (H2-breath test, Lactofan® - Italchimici, IT) in
the asymptomatic phase (Test meal: 200 ml Nutri-
drink®, Nutricia added with 10 g lactulose) during

270 min. Age- sex- BMI-matched healthy subjects
served as control (n = 142; M:F = 67:75, 38 = 1 years).
Results: Mean age at symptom onset was

19.2 + 8.4 years, with definite diagnosis reached after
15.4 + 9.7 years. Human serum amyolid protein (SAA)
was increased in 33% of patients (all same E148Q/
R761H mutation). FMF patients, compared to controls,
showed in the stomach similar fasting antral areas
(EMF 3.3 + 0.2 vs 3.2 = 0.1 cm?), significantly
(0.000001 < P < 0.001) increased max postprandial area
(14.1 £ 0.4 vs 11.6 + 0.2 cm?), residual postprandial
area (4.3 + 0.2 vs 3.5 + 0.1 cm?) and delayed emptying
time (43.2 + 1.2 vs 26.6 = 0.5 min). In the gallbladder
FMF showed comparable fasting (FMF 19.8 + 2.1 vs
22.4 + 0.5 ml) and postprandial residual vol. (5.4 = 0.4
vs 5.5 = 0.2 ml), with a trend to increased residual vol-
ume (28.9 + 1.6 EMF vs 24.8 = 0.7%, P = 0.059) and
comparable emptying time (23.2 + 1.7 vs

21.0 + 0.5 min). OCTT was longer in FMF

(132.3 = 10.5 vs§ 99.5 = 1.6 min, P < 0.000001). Motility
defects existed in spite of SAA levels.

Conclusion: A novel cluster of FMF patients has been
characterized between Apulia and Basilicata. Final
diagnosis appears to be consistently delayed. GI motil-
ity appears perturbed in FMF patients between attacks,
mostly found at the level of stomach and small intes-
tine, but not gallbladder. Studying GI motility in FMF
patients might provide additional clues on the natural
history of this rare disorder.
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Neuroradiological and neurometabolic characterisation
of CIPO patients

C. TONON', R. RINALDF, L. L. GRAMEGNA®, M.
AMADORI’, M. L. VALENTINO®, G. CENACCHI", R.
LIGUORP, L. PIRONI’, V. STANGHELLINI®, R.
LODY’ and R. DE GIORGIO"

1University of Bologna, Dept. of Internal Medicine,
Ageing and Nephrology, Italy, ®Policlinico-S.Orsola
Malpighi, Neurology Unit, Bologna, Italy, *MR Func-
tional Unit, Policlinico S.Orsola-Malpighi, University
of Bologna, Italy, *Neurological Unit, Policlinico S.Or-
sola-Malpighi, Bologna, Italy, °Dept. of Neurological
Sciences, University of Bologna, Italy, ®Sezione di
Anatomia Patologica, University of Bologna, Italy,
’Center for Chronic Intestinal Failure, University of
Bologna, ITtaly, $University of Bologna, Dept. of Clini-
cal Medicine, Italy, °MR Functional Unit, University
of Bologna, Italy, and *°Dept. of Clinical Medicine,
University of Bologna, Italy

Objective: The main objective of this ongoing multi-
disciplinary study is to validate brain and skeletal mus-
cle MR protocols in the diagnostic work-up of patients
with chronic idiopathic intestinal pseudo-obstruction
(CIPO). The specific objective is to identify integrated
patterns of changes suggestive for mitochondriopathies,
using MR imaging (MRI) and spectroscopy (MRS), an
advanced MR technique, that can identify non inva-
sively tissue oxidative phosphorylation deficit.
Methods: MR studies were performed in a 1.5 T GE
whole-body scanner. The brain MR protocol included:
a) high resolution T1- and T2- weighted sequences and
b) diffusion tensor imaging (DTI); in order to detect sig-
nal intensity and volume changes of cortical and sub-
cortical structures; c) brain proton MRS for the
evaluation of ventricular lactate; and d) phosphorus
MRS at rest and during an aerobic exercise to evaluate
skeletal muscle bioenergetics.

Results: From 1 January 2008 to 1 April 2012 we eval-
uated with a standardized MRI protocol 34 patients
with CIPO. In 3 patients a severe leucoencephalopathy
and an associated dysfunction of energetic metabolism
were suggestive for mitochondrial neurogastrointesti-
nal encephalomiopathy (MNGIE), as confirmed by the
findings of mutations in the thymidine phosphorylase
gene. In other 3 patients with variable combination of
clinical signs such as palpebral ptosis, ophthalmopare-
sis, hypoacusia or microsomia and brain and/or skele-
tal muscle bioenergetics defect, genetic analysis
disclosed different pathogenic mtDNA mutation:
8344A>G (Myoclonic Epilepsy with Ragged Red Fibers,
MERFF, n = 1), mutation in the mtDNA polymerase
gamma (POLG) gene (n = 1), and A1555A>G (n = 1). In
7 patients with abnormal muscle and/or brain bioener-
getics the mtDNA screening is still ongoing. Other
brain MR features included metabolic encephalopathy
(n = 2); deposition of manganese in basal ganglia struc-
tures likely secondary to long-term parenteral nutrition
(n = 5). One patient presented clinical and skeletal
muscle MR alterations compatible with myofibrillar
myopathy, as confirmed by biopsy.

Conclusion: Our preliminary results show a high
prevalence of mitochondrial disorders in patients with
CIPO and suggest that the screening for mitochondrial
defects should be included in the clinical work up of
these patients.

© 2012 THE AUTHORS
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An epidemiologic survey of chronic intestinal
pseudo-obstruction (CIPO) and evaluation of the newly
proposed diagnostic criteria

H. OHKUBO, E. YAMADA, E. SAKAI, T. HIGUR-
ASHI, Y. SEKINO, H. IIDA, H. ENDO, H. TAKAH-
ASHI, M. INAMORI and A. NAKAJIMA

Yokohama City University, School of Medicine,
Gastroenterology Division, Japan

Objective: Chronic intestinal pseudo-obstruction
(CIPO) is an intractable disease in which clinical symp-
toms of intestinal obstruction appear without mechani-
cal cause. The diagnosis for CIPO is often delayed owing
to the lack of clear diagnostic criteria, and low recogni-
tion rate of this disease. The delay for correct diagnosis
leads to useless and potentially dangerous surgical pro-
cedures. Therefore, we proposed diagnostic criteria to
facilitate the diagnosis of this rare intractable disease.
The purpose of this study was to evaluate the usefulness
and validity of our diagnostic criteria.

Methods: Our diagnostic criteria consist of following
four mandatory requirements; (i) onset of one or more
symptoms of bowel obstruction at least 6 months prior
to the diagnosis, (ii) having at least one of abdominal
pain and abdominal bloating for the previous 12 weeks,
(iii) dilatation and/or air-fluid levels of the bowels on
abdominal X-ray, echo and/or CT imaging, and (iv)
exclusion of any organic obstruction of the gut lumen.
To investigate the sensitivity of our diagnostic criteria,
a questionnaire, asking about the disease duration,
clinical symptoms, and radiological imaging findings,
was sent to 378 institutions belonging to the Japanese
Society of Gastroenterology (JSGE) during the period
between December 2009 and February 2010. We sum-
marized the returned data and performed statistical
analysis of the data.

Results: Inall, 216 (57.2%) of the 378 institutions
responded to our questionnaire, and of these, 200
(92.6% ) were aware of CIPO as a distinct disease entity,
and 103 (51.5% of those that were aware of CIPO as a
distinct disease entity) had encountered cases of CIPO.
A total of 160 cases were accumulated, and 141 cases
(88.1%] fulfilled the criterion of disease duration of more
than 6 months, and 157 cases (98.1%) fulfilled the crite-
rion of the clinical symptoms of abdominal pain and/or
bloating. Furthermore, 154 cases (96.2%) fulfilled the
criterion of the imaging findings. Eventually, 138 cases
(86.3%] fulfilled all the criteria.

Conclusion: The proposed diagnostic criteria were
useful with a high sensitivity of 86.3% for Japanese
patients. Improved recognition of CIPO and practical
use of the criteria are desired. The criteria should be
appropriately modified by many researchers to make
them more practical and internationally applicable.
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Morphological differences in jejunum mucosa between
patients with IBS and healthy controls

G. MOHAMMADIAN-KERMANI?, A. DLUGOSZ?, G.
MORGAN?, B. VERESS* and G. LINDBERG?
!Karolinska Institutet, Dept. of Gastroenterology,
Stockholm, Sweden, °Karolinska Institutet, Dept. of
Medicine, Stockholm, Sweden, *Karolinska Institutet,
Dept. of Laboratory Medicine, Division of Pathology,
Stockholm, Sweden, and *Dept. of Pathology and
Cytology, Lund University, University Hospital MAS,
Malmé, Sweden

Objective: There have been reports on quantitative
changes of different inflammatory and motility-associ-
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ated cells in gut mucosa of patients with irritable
bowel syndrome (IBS). Data are mainly from colon and
rectum specimens and there is little data on small
bowel findings in IBS. There is also a paucity of knowl-
edge regarding normal quantities of different cell types
in intestinal mucosa. As part of their function in the
gastrointestinal tract, enteroendocrine cells produce
serotonin, one of several transmitters involved in the
control of intestinal motility. Since IBS is thought to
be an intestinal motility disorder, changes in the
amount of enteroendocrine cells (EC) and therefore the
amount of serotonin and other signalling substances
might have a role in the pathogenesis of IBS. The aim
of this study was to determine quantitatively the
amounts of EC in normal jejunum mucosa and to com-
pare these measures with those obtained in jejunum
mucosa from patients with IBS.

Methods: We studied 30 healthy volunteers in whom
the presence of any FBD had been excluded and 19
patients with IBS defined by Rome II and Rome III.
Biopsies from jejunum mucosa were taken using a
Watson capsule. We used immunohistochemistry to
identify enteroendocrine cells (Chromogranin-A). EC
were counted as numbers per 100 epithelial cells and
as number per crypts using light microscopy.

Results: The mean value (+SD) of EC/100 epithelial
cells in healthy controls was 9.3 + 2.2 and for IBS
patients 7.3 + 2.4 (P < 0.01). Number of EC per crypts
in healthy controls was 2.3 = 0.6 and for IBS patients
1.8 £ 0.6 (P < 0.01).

Conclusion: Patients with IBS exhibit reduced num-
bers of EC in jejunum mucosa. Reduced numbers of
EC may indicate that the enteroendocrine system has
arole in the pathogenesis of IBS.
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The clinical characteristics and natural history of colo-
nic pseudo-obstruction in Korea: Based on nationwide
multicenter database

K.-W. JUNG!, K.-]. LEE?, H.-]. KIM®, N.-Y. KIM®, Y.-H.
YOON?, C.-I. SOHN®, J.-E. SHIN, Y.-K. CHO®, S.-J.
HONG?’, H.-K. JUNG" and K.-S. PARK'!

!Asan Medical Center, Dept. of Gastroenterology,
Seoul, Republic of Korea, 2Asan Medical Center, Gas-
troenterology, Seoul, Republic of Korea, *Gyeongsang
National University, Gastroenterology, Seoul, Repub-
lic of Korea, “Seoul National University, Gastroenter-
ology, Republic of Korea, *Yonsei University College,
Gastroenterology, Seoul, Republic of Korea, °Kangbuk
Samsung Hospital, Gastroenterology, Seoul, Republic
of Korea, "Dankook University, Gastroenterology,
Seoul, Republic of Korea, *Catholic University of
Korea, Gastroenterology, Seoul, Republic of Korea,
?Soonchunhyang University, Gastroenterology, Seoul,
Republic of Korea, "’ Ewha Womans University, Gas-
troenterology, Seoul, Republic of Korea, and *Ke-
imyung University, Gastroenterology, Seoul, Republic
of Korea

Objective: Colonic pseudo-obstruction (CPO) is a rare
motility disorder, associated with high morbidity and
symptoms of mechanical obstruction in the absence of
occluding lesions. It has been reported as small number
of case series. Therefore, it was difficult to fully under-
stand its clinical characteristics and natural history. We
aimed to investigate the clinical findings of CPO based
on the nationwide multi-center database in Korea.
Methods: The CPO patients who were diagnosed in
tertiary care centers in Korea were identified from
2000 to 2011. Their radiological, clinical, and surgical
findings were reviewed and analyzed.
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Results: A total of 95 patients (M:F = 46:49) were
identified from 15 centers. Mean age at the first diag-
nosis was 46 = 17 years-old, and their main symptoms
were constipation (40.0%), abdominal pain (30.5%) and
abdominal distension (23.2%). The previous history of
chronic constipation was found to have in 56 out of 95
patients (65.9%). However, there was no significant
difference in failure rates to medical treatment or oper-

ation rates between constipated and non-constipated
groups. All of them showed the air-fluid level by sim-
ple X-ray or CT scan. Transition zone by radiologic
exam was found in proximal to descending colon
(56.6%). Seventy four patients out of 95 were refractory
to medical treatment, and underwent surgical treat-
ment at the mean follow-up of 7.4 months (0.5-61).
Final surgical pathology was available in 36 out of 74

Friday, 7 September 2012, 12.30 — 14.30, Foyer Sala Magenta
PS-15 Clinical Session: Large Bowel: Clinical
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Characterization of bowel habit in IBS patients using
the Bristol Stool Form Scale

E. ALMQUIST!, D. GUYONNET?, H. TORNBLOM?,
L. VAN OUDENHOVE?, J. TACK® and M. SIMREN®
TInstitute of Medicine, Dept. of Internal Medicine,
Gothenburg, Sweden, 2Danone Research, Palaiseau,
France, °Institute of Medicine, Dept. of Internal Medi-
cin, Gothenburg, Sweden, *University of Leuven, Uni-
versity Hospital Gasthuisberg, TARGID, Belgium, and
STranslational Research Centre for Gastrointestinal
Disorders, University of Leuven, Belgium

Objective: The Rome III committee recommends sub-
typing of IBS based on report of stool pattern using the
Bristol Stool Form (BSF) Scale. However, the majority
of existing studies are hampered by using retrospective
assessment of bowel habit and/or small number of
included subjects. Our aim was to characterize bowel
habit in IBS patients by using diary cards and to assess
the agreement between IBS subgrouping based on infor-
mation from diary cards over time.

Methods: We included 842 patients with IBS accord-
ing to the Rome III criteria (621 females, 221 males;
mean age 39 (18-79) years). The patients completed
diary cards during 1 week, where stool frequency and
consistency were recorded daily using the BSF. A pro-
portion of the patients (n = 81) completed diary cards
during 1 or 2 weeks at baseline and an additional diary
card during 1 or 2 weeks 1-4 weeks later. Subgrouping
of the IBS patients was done according to Rome III rec-
ommendations (cut-off: BSF: 25% hard/ lumpy stools
and/or loose/watery stools).

Results: Based on the Rome III criteria, 224 patients
were defined as IBS-constipation, 347 IBS-diarrhea, 52
IBS-mixed and 219 IBS-unsubtyped. The majority of
stools had normal consistency (BSF 3-5), whereas hard/
lumpy stools (BSF 1-2) and loose/watery stools (BSF 6-
7) were less commonly reported (Table 1). Increased
stool frequency (>3 stools/day) at least one day was
seen in 325 patients (39%). Of these, the majority (194
patients) only reported this one or two days during the
week, and normal stool frequency the other days. The
stool form on days with increased stool frequency var-
ied greatly (hard/lumpy: 15%; normal: 40%; loose/
watery: 44%). Only 12 patients had less than three
bowel movements/week (1.4%). The agreement
between subgroups over time was fair to moderate
with 54% remaining in their original classification in
the group with one week diary data (kappa = 0.33;

P <0.0001) and 61% in the group with two weeks
diary data (kappa = 0.42; P < 0.0001).

Conclusion: A considerable proportion of IBS patients
report normal bowel habits when using diary cards.
Change of IBS subtype over time is commonly seen.
Using two-weeks rather than one-week BSF diary cards
seems to increase the subtype stability.
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Hard tumpy  Normal  Mormal  Mormal  Mnby  Watery
BsF1 B5F 2 BSF 3 BEF A BSES BSF 6 BSF 7
4% 10.3% 14.5% 19.0% 17.m 0.5% 6%

Table 1. Proportion of stoolk in the different consatency categores Baved on BSF
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The clinical course of postinfectious Irritable Bowel Syn-
drome (IBS) after shigellosis: A 10-year follow-up study
Y.-H. YOUN?, S.-Y. PARK?, C.-I. PARK?, H.-C. LIM?,
J.-H. KIM?, H.-]. PARK? and S.-1. LEE?

!Gangnam Severance Hospital, Dept. of Gastroenterol-
ogy, Dept. of Internal Medicine, Seoul, Republic of
Korea, and Gangnam Severance Hospital, Gastroen-
terology, Internal Medicine, Seoul, Republic of Korea

Objective: The incidence of post-infectious IBS (PI-IBS)
was reported to be in the range of 7-31%, but few stud-
ies have reported long term follow-up results. The aim
of this study is to investigate the long term clinical
course, risk factors and prognosis of postinfectious IBS.
Methods: A Shigellosis outbreak had occurred in hospi-
tal employees at December 2001, due to contaminated
food of the hospital employee-cafeteria in Gangnam
Severance Hospital, Seoul, Korea. A Cohort of Shigella-
exposed group was comprised of 124 hospital employees
who had been treated for Shigellosis, and responded to
initial follow-up symptom questionnaire. A control
group was comprised of age, sex-matched, 105 hospital-
employees at the same period, who had not been
infected, nor exposed to causal food. Follow-up surveys
for bowel symptoms of both groups were accomplished
at 1,3, 5,8 and 10 years after the initial recruitment.
Results: The incidence of IBS in Shigella group was sig-
nificantly higher than control group at 1 year (13.8% vs
1.1%, adjusted OR = 11.90, 95% CI: 1.49-95.58) and
3 years (14.9% vs 4.5%, adjusted OR = 3.93, 95% CI:
1.20-12.86) after infection. In 5-year follow-up survey,
the prevalence of IBS was slightly higher in Shigella
group than control group (20.8% vs 12.2%), but the dif-
ference was not significant (adjusted OR = 1.88, 95% CI:
0.64-5.54). At 8 years after infection, the difference in
prevalence of IBS was not significant (adjusted OR =
2.57,95% CI: 0.82-8.08). The 10-year follow-up survey
was completed in 86 cases of Shigella group and 76 of
control group, and showed no difference in the preva-
lence of IBS(23.3% in Shigella group and 19.7% in con-
trol group, adjusted OR = 1.61, 95% CI: 0.70-3.69). The
analyzed risk factors for PI-IBS at various time points of
surveys included the duration of diarrhea, younger age,
and previous history of functional bowel disorder.
Conclusion: This long-term follow-up survey revealed
that the relative risk of IBS symptom was significantly
higher until 3 years after Shigellosis, but became not
evident since 5 years after infection. The duration of
diarrhea as an index of severity of initial illness and
younger age were risk factors of PI-IBS.

cases, and they showed neuropathy (88.9%) and myop-
athy (11.1%).

Conclusion: Considerable CPO patients might need
surgical treatment rather than medical treatment. A
prospective study based on large number of patients
might be warranted to investigate its clinical character-
istics and natural course precisely.
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Upregulation of wide dynamic range afferent pathways
in hypersensitive patients with Irritable Bowel Syn-
drome (IBS): A role for psychosocial factors?
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1Sahlgrenska Academy, Institute of Medicine, Dept. of
Internal Medicine, Goteborg, Sweden, °Sahlgrenska
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“Translational Research Centre for Gastrointestinal
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Objective: Rectal hypersensitivity is frequent in IBS.
Isolated sensitization of nociceptive pathways in
hypersensitive (HS) patients should only give rise to
increased ratings of painful sensations during rectal
distension; whereas sensitization of wide dynamic
range (WDR) pathways should give rise to increased
ratings of both painful and non-painful sensations. The
aim was to test the hypothesis of sensitization of
WDR pathways in HS IBS patients and to investigate
whether this sensitization is influenced by psychologi-
cal factors.

Methods: An ascending method of limits rectal dis-
tension protocol (5 mmHg steps) was performed in 138
IBS patients. At every distension step, unpleasantness
was rated on a visual analogue scale (VAS). Anxiety,
depression, somatization and gastrointestinal-specific
anxiety (GSA) were assessed with questionnaires.
Mixed models were used to analyze the influence of
rectal sensitivity and psychological factors on the evo-
lution of unpleasantness ratings upon increasing dis-
tension levels.

Results: Sixty IBS patients (43.5%) were HS based on
pain thresholds. The evolution of unpleasantness rat-
ings upon increasing distension levels in normo- and
hypersensitive patients is shown in Figure 1. Significant
main effects of distension level and sensitivity status
were found (both P < 0.0001), indicating a linear
increase of ratings with every distension level as well
as a higher average unpleasantness rating in HS patients
over all distension levels. Adding psychological covari-
ates (in separate models) did not reveal a main effect of
any of them; neither did this change the significance of
the other main effects. However, significant sensitivity-
by-distension level (P < 0.0001) and anxiety-by-disten-
sion level (P = 0.006) interaction effects were found,
indicating that anxiety and hypersensitivity are inde-
pendently associated with a more rapid increase in
unpleasantness ratings upon increasing distension lev-
els (i.e. a higher linear slope of the curve).

Conclusion: Wide dynamic range pathways rather
than pain-selective pathways are sensitized in hyper-
sensitive IBS patients. Rectal hypersensitivity and anx-
iety are both associated with a more rapid increase in
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unpleasantness ratings upon increasing distension
level, but the effect of hypersensitivity was found to be
independent of psychological factors.
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Ileocolorectal inflammation and psychopathological
status in patients with diarrhea-predominant func-
tional bowel disorders

R. CANTARINI, E. S. CORAZZIARP, A.
MARCHEGGIANO?, A. COVOTTA?®, C. IANNONP,
D. BADIALP, P. NADIA?, D. PIACENTINO? and M.
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1Sapienza Universita’ di Roma, Med. Interna e Spec.
Mediche, Italy, °Sapienza Universita di Roma, Med.
Interna e Spec. Mediche, Italy, 3Sapienza Universita di
Roma, Scienze Chirurgiche, Italy, and 4Sap1'enza
Universita di Roma, Neurologia e Psichiatria, Italy

Objective: To evaluate microscopic ileocolorectal
abnormalities, either specific (i.e. microscopic colitis)
or non-specific, and psychopathological variables in
patients with symptom-based diagnoses of diarrhea-
predominant functional bowel disorders (FBD).
Methods: Sixty-six consecutive patients (37F; age
range 20-69 years) and 21 asymptomatic subjects (11F;
age range 42-67 years), with normal serum biochemis-
try, CBC, thyroid function, anti-TG2 and ileocolonos-
copy were evaluated. Patients matched the Rome III
diagnoses of irritable bowel syndrome with diarrhea
(IBS-D, n = 35), functional diarrhea (FD, n = 10), and
unspecified FBD (UFBD, n = 21). Biopsies of the termi-
nal ileum (n = 2), cecum (n = 1), ascending (n = 1),
transverse (n = 1), descending (n = 1), sigmoid (n = 1)
colon, and rectum (n = 1) were collected and stained
with hematoxylin-eosin for microscopic assessment by
a pathologist unaware of the clinical diagnoses. The
SCL-90-R questionnaire was used to assess psycho-
pathological variables by means of the global symptom
index (GSI) and 9 subscales.

Results: Control subjects showed no significant histo-
logical abnormalities. Microscopic colitis (either lym-
phocytic or collagenous) was present in 7/66 (10.6%)
patients, three of whom were IBS-D or UFBD. Non-spe-
cific microscopic inflammatory changes, such as
altered villous architecture, cryptic microabscesses,
crypt distortion, increased eosinophils and lymphoplas-
macells, were found in further 10/66 (15.2%) patients,
2 of whom were FD. The prevalence of ileal, colonic
and/or rectal microscopic abnormalities was signifi-
cantly higher in FD than in IBS (P < 0.01). The psycho-
pathological status, assessed by means of the GSI, was
significantly better in FD than in IBS (P < 0.01) and
UEFBD (P < 0.05). In FD subjects, also SCL-90-R somati-
zation, anxiety and psychoticism subscales were signif-
icantly lower. When comparing patients with and
without microscopic inflammatory changes, the former
had a lower, yet not significant, GSI and scored signifi-
cantly lower on the somatization, anger/hostility and
phobic anxiety subscales (P < 0.05).

© 2012 THE AUTHORS

Conclusion: A significant proportion of patients with
diarrhea-predominant FBD have microscopic inflamma-
tion of the ileum, colon and/or rectum. FD patients are
characterized by a less impaired psychopathological
profile. Patients without microscopic inflammation
show a higher severity of general psychopathology and
of somatic distress, hostility and phobic fears. Multiple
ileocolonic biopsies on endoscopically healthy mucosa
may be useful in patients with any diarrhea-predomi-
nant FBD. Intestinal microscopic inflammation and
psychopathology appear to be independently associated
with diarrhea-predominant FBD.
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Regional grey matter volume in right Brodmann’s Area
40 correlates with symptom severity and GI specific
anxiety in patients with Irritable Bowel Syndrome
(IBS)
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Objective: Previous research has suggested that vis-
ceral stimuli elicit an altered activation of the inferior
parietal lobe (IPL) in IBS patients, compared to healthy
controls (Kwan et al, Neurology, 2005). Right Brod-
mann’s Area (BA) 40 in the IPL has been implicated in
attention and emotion processing, i.e. functions rele-
vant for IBS. Gl-specific anxiety directs attention to
visceral sensations, and has the potential to influence
GI symptoms. In this study we explore possible corre-
lations between IBS symptom severity, and GI specific
anxiety, with local grey matter volume in the IPL.
Methods: Thirty subjects with IBS (19F/ 11M, mean
age 32 = 8.8 years) completed validated questionnaires
on IBS symptom severity and GI specific anxiety. High
resolution T1-weighted structural brain MR-images
were obtained and segmented into grey matter (GM),
white matter and cerebrospinal fluid. Subsequently,
GM tissue segments were normalized to MNI space by
applying high-dimensional transformations and
smoothed. Correlations between local GM volume and
IBS symptom severity / GI specific anxiety scores were
assessed using a multiple regression model with age
entered as a covariate. Since our hypothesis focused on
right BA 40, we used this area for small volume correc-
tion of the results. That is, within right BA 40 results
were thresholded at P < 0.05 (FWE corrected).

Results: Significant positive correlations between
local GM volume and both IBS symptom severity
scores (P = 0.003 small volume corrected, kE 258, MNI
30, -42, 43) and GI specific anxiety scores (P = 0.037
small volume corrected, kE 106, MNI 30, -40, 40) were
observed. Interestingly, both clusters overlapped as
shown in Figure 1. Neither symptom severity, nor GI
specific anxiety scores showed any negative correlation
within this region. We also noted a significant correla-
tion between GM volume in left IPL and IBS symptom
severity.

Conclusion: The finding that GM volume in the BA
40 correlated with both GI specific anxiety and symp-
tom severity in IBS patients underlines the existing
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notion that attention focused on visceral sensations
contributes to symptom generation in IBS.
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Altered white matter integrity in Irritable Bowel Syn-
drome (IBS)
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Objective: IBS is characterized by alterations in brain-
gut interactions, yet few structural abnormalities in
this axis have been reported. At the brain level, IBS
patients have been shown to have functional and gray
matter abnormalities in multiple brain regions, includ-
ing those associated with interoception, attention, and
emotion. We hypothesized that corresponding changes
would be seen in the white matter structure.

Methods: Diffusion tensor images were acquired from
93 healthy controls (HCs) subjects (77% female) and 33
Rome III positive IBS subjects (64% female). Diffusion
weighted images were acquired on a Siemens 3 Tesla
scanner using either 61 or 64 directions. The FMRIB
Diffusion Toolbox was used to perform motion and
eddy current correction, then the diffusion tensor was
constructed using nonlinear least squares regression.
Fractional anisotropy (FA) and mean diffusivity (MD)
images were derived and registered to an FA atlas using
linear and nonlinear registration. AFNI was used to
perform voxel-wise ANCOVA group comparisons with
age, sex and BMI as covariates in white matter (Avg
FA>0.6). Regions with minimum cluster size of 1 mL,
level of significance P < .05, and false discovery rate

Q < .05 were retained.

Results: Mean subject age was 30 and 33 years old
respectively for HCs and IBS. Mean BMI was 24 in
HCs and 25 in IBS. IBS subjects had a mean symptom
severity in the past week of 11 on a 20 point visual
analog scale and an average symptom duration of

13.9 years. IBS showed reduced FA in bilateral corti-
cospinal tracts, thalamic radiation, internal capsule,
and superior longitudinal fasiculus. IBS showed
increased FA in the splenium of the corpus callosum,
Increased MD was also observed bilaterally and dif-
fusely throughout the internal capsule.

Conclusion: Based on findings in this large sample of
subjects, IBS patients show widespread reduction of
white matter integrity in tracts associated with con-
nectivity of the thalamus, prefrontal cortex, and widely
though the internal capsule and primary somatosen-
sory pathways. The precise neuroanatomical changes
underlying these findings remain to be determined, but
suggest widespread remodeling of the brain in IBS.
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Cookie Test: An easy, reliable cheap alternative
method for measuring of colonic transit time

R. VARDAR', N. GULSEN UNAL', N. OZKUTUK?
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and °Ege University, School of Nursing, Izmir, Turkey

Objective: Measurement of colonic transit time (CTT)
is one of the tests which are used for subgroup deter-
mination of functional constipation (FC). Capsules
which contain 24 radyopaque markers will be given
and abdominal X-ray should be taken after 120 h.
Numbers of markers in the X-ray over 20% (>5) is con-
sidered in favor of long CTT. This study aims to
develop a new method for measurement of CTT,
which is easy to apply as well low cost and avoided
from X-ray.

Methods: Thirty eight patients with a diagnosis of FC
were included who referred to constipation-inconti-
nence outpatient clinic between 2008-2010. Twenty
four radioopaque markers containing capsuls were
given to patients for measurement of CTT. Three
pieces of green cookies which are approximately 15 g
weigh, containing green food dye and prepared compat-
ible with Turkish Food Codex were given in addition
to capsuls. Patients were asked to note the date and
time of eating green colored cookies as well as first
green colored defecation. With this cookie test CTT is
calculated as; CTT = (First green defecation time)-
(time of eating the green cookies). According to abdom-
inal X-ray which is taken after 120 h; number of mark-
ers <5 are evaluated as normal and >5 are considered as
long CTT.

Results: Twenty eight out of 38 patient (74%) were
women, mean age was 46 = 16 years. CTT was deter-
mined as normal in 26 (68 %) and long in 12 (32%)
patients while it was 29 = 13 and 85 + 47 h with coo-
kie test, respectively. The difference between two
groups were statistically significant (P < 0.0001). %50
percentile median value is 31 h. With this data, if cut-
off value is taken 31 h, the test sensitivity was calcu-
lated 100% and specifity was 77%.

Conclusion: Cookie test is more cost-effective, easier
in terms of application, avoided from radiation expo-
sure compared to capsule test. This test can be applied
commonly because of aforementioned advantages. Due
to the reliability of test dependent on the observation
of patient and feedback, defect of eyesight and mental
aberration can limit the usage.
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Gastrointestinal transit patterns from nuclear transit
scintigraphy (NTS) of paediatric chronic constipation
B. SOUTHWELL', Y. I. YIK?, D. . COOK®, D. M.
VEYSEY®, C. F. TUDBALL?, B. S. KING®, K. A. MOR-
RIS®, T. M. CAIN® and ]. M. HUTSON®

!Murdoch Childrens Research Inst., Surgical Research
Group, Melbourne, Australia, 2U111'V61s1'ty of Malaya,
Dept. of General Surgery, Kualar Lumpur, Malaysia,
3Royal Children’s Hospital, Dept. of Biomedical Imag-
ing, Flemington Road, Melbourne, Australia, and
“4Royal Children’s Hospital, Dept. of Urology, Fleming-
ton Road, Melbourne, Australia

Objective: Constipation may be a part of a generalized
gastrointestinal (GI) tract disorder. Radio-nuclear tran-
sit scintigraphy (NTS) identifies the site of slowing in
the stomach, small bowel, colon and anorectum. The
purpose of this study was to determine different colo-
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nic and rectal transit patterns in children with chronic
constipation (CC) and to evaluate the association with
upper GI tract disorders.

Methods: This was a retrospective analysis of NTS at
the Royal Children’s Hospital, Melbourne from 1999-
2011 to investigate children with intractable chronic
constipation. Children with palpable faccaloma were
not sent for NTS. The 48-hour NTS protocol involved
Gallium-67 citrate milk drink with acquisition of
images (anterior and posterior) at 0-2 h for gastric emp-
tying study and at 6, 24, 30 and 48 h for small bowel
transit and colonic transit studies. The geometric cen-
tre calculation was based on % of radioactivity in each
region of interest (ROI). Six regions of interest were
employed (1 = pre-colonic, 2 = ascending colon,

3 = transverse colon, 4 = descending colon, 5 = recto-
sigmoid colon and 6 = toilet).

Results: A total of 955 NTS was performed from 1999
to 2011, with 288 repeat studies and 667 new studies. In
the 603 children (284 female, 2-23 years, mean

8.5 = 4.1 years) included for this study, 114 (19%) had
normal colonic transit (NT), 314 (52%) slow colonic
transit (ST) and 175 (29%) rapid proximal colonic transit
(RT, Table 1). In 209 children with AR, about 1/3 had
NT, ST and RT respectively. About 20% of children had
delayed gastric emptying associated with all 3 patterns
of colonic transit, 21 % of children had delayed small
bowel transit in both NT and ST, but only 3% of chil-
dren with RT had delayed small bowel transit. Two per-
cent of children with NT, 2% of RT and 5% of ST had
delay in both gastric emptying and small bowel transit.
Conclusion: There are three distinct colonic transit pat-
terns in children with CC: normal, slow & rapid. About
1/3 of the children with CC had AR at 48 h. AR was asso-
ciated with NT, ST and RT. In addition, 21-24% children
with CC had upper GI tract transit disorders.
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Symptomatic spectrums of chronic constipation:
Multi-centered stratified clinical study in China

X. FANG!, . ZHANG?, |. GAO®, 8. LIU?, Y. XIAQ?®, .
SHE?, L. ZHU®, X. HOU’, Z. LP°, P. HU® and M. KE®
lPekiug Union Medical College, Beijing, China, 2Gas-
troenterology, Xi’an, China, ‘?Gastloenterology, Shang-
hai, China, *Gastroenterology, Wuhan, China,
5Gastmentem]ogy, Guangzhou, China, “°PUMCH, Gas-
troenterology, Beijing, China, and "Wuhan, China

Objective: Understanding the symptomatic spectrums
of chronic constipation (CC) might improve the diag-
nostic path and should guide subsequent therapies.
Previous studies have shown that constipated symp-
toms of CC varied among different ethical patients and
different study centers. This study was designed as

nationwide project to explore the symptomatic spec-
trums of CC in Chinese patients.

Methods: Five study centers were selected as repre-
sentative of different regions in Mainland of China,
each center consists of one tertiary, two secondary and
two primary hospitals (one from urban, one from rural).
The assignment of study task for tertiary, secondary
and primary hospitals was decided according to the
estimation for patients’ visiting to each class of hospi-
tal in 50%, 30% and 20% respectively. CC was diag-
nosed with Rome III criterion. The questionnaire was
fulfilled by well trained physicians or investigators in
face to face interview manner. The constipated symp-
toms include the items listed in Rome III (Rome III
symptoms) or not listed in Rome III diagnostic crite-
rion (non-Rome III symptoms).

Results: A total of 921 patients with CC were sur-
veyed, 909 of them were eligible and analyzed in final
database. Male to female ratio was 1 : 2.52, mean age
was 48.84-18.75 years. The constipated symptoms
reported by patients were showed in Table 1. Straining
is the most common symptom for CC patients with
moderate to severe degree in 64.9% patients. Of 92.7%
patients fulfilled at least three items among Rome III
criterion, co-existing with non-Rome III constipated
symptoms worsen the patients’ feeling to troublesome
defecation. There were regional differences in symp-
tomatic spectrums. Patients seeking care to primary
hospitals were more likely to use manual maneuvers
for defecation assistance (78.9% vs 58.3% in tertiary
hospitals, P < 0.01).

Conclusion: This multi-centered stratified clinical
study presented the entire profiles of constipated symp-
toms for CC in Chinese patients. Mechanically using
Rome III criterion for functional constipation in clini-
cal practice might ignore patients’ perception to CC,
more comprehensive therapies are needed for CC
patients, especially for whose seeking care in primary
hospitals. (Supported by grants of 2007BAI04B01,
2010AA023007).
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Increased number of double positive CD3+ CD8+
CD4+ lamina propria T lymphocyte in gut mucosa of
post infectious IBS patients compared to healthy con-
trols

J. SUNDIN, R. BRUMMER, E. HULTGREN-HORN-
QUIST and 1. RANGEL

Orebro University, KFC, School of Health and Medical
Sciences, Sweden

Objective: Irritable bowel syndrome (IBS) developed
after a gastroenteritis is denoted post infectious IBS

Table 1 — Colonic transit patterns in 603 children with chronic constipation and their association with
delayed gastric emptying and delayed small bowel transit — number (%)

Distal
Proximal Gastric emptying Small bowel transit | colonic Anorectal transit
colonic transit
transit Retention
Normal | Delayed | Normal | Delayed Slow Normal (AR)
Normal 91 23 82 32 62 52
ND as) @ a4 ©)] ) (10) O
Slow (ST) 251 63 221 93 ) 237 77
(42) (10) (36) (16) (39) (13)
Rapid 135 40 156 19 21 74 80
(RD 22 () (26) (3) O] (12 (3)
TOTAL 471 126 459 144 21 373 209
(9) (21) (76) (24) @ (61) (33)
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Table 1 Symptomatic Spectrums of Chronic Constipation in Chinese Patients.

Rome Clinical Symptoms+ % Non-Rome Symptoms« %o |7
Straining during def. 93.4¢ | No awareness to def. 7190 |7
Lumpy or hard stools 84.2- | Unproductive call for def. 5360 |7
Sensation of anorectal obstruction 33.6- | Def. on setting time 19.0- |7
Sensation of incomplete evacuation 48.7+ | Excessive time for def (>10min) 7550 |7
Manual maneuvers to facilitate def. * 65.8- | Less stool weight per day 4800 |7
Infrequent stools(<3 times/week) 76.6- a o ©

def. =defecation; "including use of enemas«

(PI-IBS) and is thought to represent a specific patho-
physiological entity. Naive CD8*CD45RA" cytotoxic T
lymphocytes recognize antigen derived from intracellu-
lar bacteria and viruses. Naive CD4* CD45RA" helper
T lymphocytes are activated by the antigen from
extracellular microorganisms with the help of antigen-
presenting cells. Activated CD4*CD45RO" helper T
lymphocytes help phagocytes to kill microbes and
activate naive B lymphocytes.

Aim: To characterize subsets of mucosal lymphocytes
in PI-IBS with flow cytometry analysis as a lead in
identifying new therapeutic methods.

Methods: 5 PI-IBS patients and 6 healthy individuals
were recruited. We performed a distal colonoscopy
without bowel cleansing or other preparation. Lamina
propria lymphocytes (LPL) and intra-epithelial lympho-
cytes (IEL) were isolated from sigmodal biopsies and
sub classified by CD3, CD4, CD8, CD45RO and
CD45RA with flow cytometry.

Results: We observed a significant deference (P < 0.01,
two-tailed Mann-Whitney test) in double positive
CD3*CD8'CD4" LPL between PI-IBS patient and
healthy controls. We also observed a trend towards
increased frequency of CD3*CD4" LPL in PI-IBS
patients. Additionally, PI-IBS patients showed an
increased frequency of CD3*CD8" LPL and IEL. The
proportion of memory / activated CD45RO*CD4"* LPL
was higher in PI-IBS patients, and its proportion of the
CD8" population was lower compared with the healthy
controls. On the contrary the proportion of naive
CD45RA*CD4" LPL was lower in PI-IBS patients com-
pared with healthy controls. However, we found no dif-
ferences in the distribution naive / activated CD4" and
CD8" IEL between PI-IBS patients and healthy con-
trols.

Conclusion: The difference in double positive (DP)
CD3'CD8*CD4" LPL seen between PI-IBS patient and
healthy controls is consistent with findings of

increased number DP T cells in target organs in
immuno-inflammatory conditions. Our analysis
revealed that the normal gut has a greater variation in
the prevalence of CD3* CD4" and CD4" CD45RO"* LPL
than that of PI-IBS patients. These findings confirm
aberrant mucosal subsets of lymphocytes. However,
more subjects need to be included in the study in order
to draw firm conclusions.
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Effects of linaclotide on abdominal and bowel symp-
toms over the first seven days of treatment in patients
with Irritable Bowel Syndrome (IBS) with constipation
L. CHANG!, A. LEMBO?, S. SHIFF®, . SHAO?, B.
LAVINS®, K. SHI®, H. SCHNEIER®, M. CURRIE* and
J. JOHNSTON?*

!David Geffen School Medicine, Los Angeles, GA,
USA, ®Boston, USA, °Jersey City, USA, and
4Cambn'dge, USA

Objective: Linaclotide (LIN) is a minimally absorbed,
14-amino-acid peptide which improved abdominal and
bowel symptoms in two Phase 3 trials in IBS-C. The
objective of the current analyses was to assess changes
from baseline in abdominal symptoms in patients with
IBS-C over the first 7 days of treatment with LIN com-
pared to placebo (PBO).

Methods: Patients meeting Rome 1I criteria for IBS-C
were randomized to oral once-daily 290-ug LIN or PBO
in two Phase 3 trials. Using pooled data from the first
7 days of the Treatment Period, the mean daily percent
change from baseline in abdominal pain and bloating
for patient subpopulations with baseline score >3 for
each parameter (rated on a 0-10 point scale) were deter-
mined. The percentage of patients experiencing at least
one spontaneous bowel movement (SBM) and the per-

Table Improvement in Abdominal and Bowel Symptoms over Days 1-7.
Mean Percent Improvement in Abdominal Symptoms, Days 1-7
Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7

Parameter PBO LIN PBO LIN PBO LIN PBO LIN PBO LIN PBO LIN PBO LIN
Pain (%)

8.4 7.2 7.3 11.8% | 104 | 17.2% | 124 | 19.6% [ 13.3 | 19.9*% | 11.7 | 22.1* | 11.5 | 24.0*
(N=1602)*

1 0,

Bloating (%) 44 | 76+ | 43 |123*| 73 [152¢| 87 |182*| 98 [18.0% | 75 |19.6* | 85 |18.9*
(N=1571)
Percentage of Patients with > 1 SBM or CSBM for Each of Days 1-7
SBM (%)
(N=1602) 237 | 486" | 399 | 568" | 41.5 | 543" | 395 | 549" | 394 | 547" | 394 | 5397 | 394 | 504"
CSBM (%)
(N=1602) 55 (2027 | 89 | 2317 | 109 [ 2327 | 103 | 235" | 114 | 219" | 112 | 2227 | 130 | 205"
Mean percent improvement for each of the first 7 days of treatment is presented.
* p<0.05 (LIN vs PBO, ANCOVA) favoring LIN; Tp<0 0001 for LIN vs PBO; Cochran-Mantel-Haenszel test comparing LIN versus
PBO in the % of patients having a SBM/CSBM for each day.
* Patients with baseline score > 3.

© 2012 THE AUTHORS
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centage of patients experiencing at least complete SBM
(CSBM) on each of first 7 days of treatment and the
mean number of SBMs and CSBMs during the first
week of treatment were calculated. Median times to
first SBM and CSBM were calculated using Kaplan-Me-
ier methodology.

Results: The pooled ITT population included 797
PBO- and 805 LIN-treated patients. LIN (vs. PBO) sta-
tistically significantly improved abdominal bloating on
day 1 and abdominal pain by day 2 (Table). The per-
centages of patients reporting at least one SBM or
CSBM were statistically significantly higher for LIN vs
PBO on each of the initial 7 days of treatment (Table).
The median time to the first SBM was 2 days for LIN
and PBO patients; the median time to the first CSBM
was 5 days for LIN patients and 20 days for PBO
patients (P < 0.0001). LIN-treated patients reported an
average of 6.6 SBMs and 2.4 CSBMs during week 1, vs.
3.5 and 0.9 for PBO-treated patients, respectively

[P < 0.0001).

Conclusion: Compared to PBO, LIN was associated
with statistically significantly greater improvement in
abdominal pain and abdominal bloating by day 2;
improvement in abdominal symptoms progressively
increased over the first week. Stool frequency (SBM
and CSBM) statistically significantly increased in LIN
compared to PBO by day 1, and was maintained
through the first week of treatment.
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A pooled analysis of two phase 3 trials to determine
the effects of linaclotide treatment on patient-reported
ratings of change for symptoms of Irritable Bowel
Syndrome with Constipation (IBS-C)

G. LOCKE', W. CHEY?, C. KURTZ® R. CARSON’, M.
BAIRD®, M. CURRIE®, H. SCHNEIER* and |. JOHN-
STON?

'Mayo Clinic, Dept. of Gastroenterology, Rochester,
USA, ?Ann Arbor, USA, *Cambridge, USA, and
Yersey City, USA

Objective: To examine the effects of linaclotide, a
minimally absorbed guanylate cyclase-C agonist
(GCCA), on patient response to patient-ratings-of-
change (PRC) questions and the extent of improvement
in individual IBS-C symptoms within these patient-
reported ratings-of-change categories.

Methods: In two Phase 3 IBS-C trials of linaclotide,
patients reported daily ratings for abdominal symptoms
(pain, bloating, fullness, cramping, discomfort| and
bowel symptoms (spontaneous bowel movement [SBM]
and complete SBM [CSBM] frequency, straining, stool
consistency, unsuccessful BM attempts) via an interac-
tive voice response system diary (pooled data). Patient-
reported ratings of change included relief or improve-
ment for each specific abdominal and bowel symptom,
respectively, for the prior 7 days, at study visits during
weeks 2, 4, 8, and 12 of the Treatment Period, compared
to before the trial began, using a 7-point balanced ordi-
nal scale (1 = completely improved/relieved, 4 =
unchanged, 7 = as bad as I can imagine). Overall Degree
of Relief of IBS symptoms also was assessed weekly
using the same 7-point balanced scale. P values were
obtained from the Cochran-Mantel-Haenszel (CMH)
row-mean score tests comparing linaclotide to placebo.
Results: For all of the patient-reported ratings-of-
change parameters, significantly more linaclotide vs
placebo patients were completely/considerably relieved
(Table); additionally, more placebo than linaclotide
patients reported their symptoms as unchanged, some-
what worse or considerably worse/as bad as I can imag-
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Table. Patient-Reported Ratings of Change (Week 12), Percentage of Patients in Each Category by Treatment Group and Mean
Change for Each Category
Considerably
Completely/Considerably Worse/as Bad as I
Relieved Somewhat Relieved Unchanged Somewhat Worse Can Imagine
% (Mean symptom % (Mean symptom | % (Mean symptom | % (Mean symptom | % (Mean symptom
change) change) change) change) change)
PBO LIN PBO LIN PBO LIN PBO LIN PBO LIN
Degree of 228 46.3 252 28.8 40.9 18.7 79 5.0 32 13
Relief of IBS
Symptoms
(N =1569)*
Abdominal Symptoms (N = 1579)
Pain* 24.6 48.2 232 254 40.6 17.6 7.0 6.0 4.6 2.8
(3.3) (3.7 17 | (L6 | (07 | (=09 | (01) | (-0.5) 0.3) (-0.3)
Bloating* 193 38.1 237 26.8 41.1 24.3 10.2 7.4 5.7 34
(=3.7) (42) (=1.7) (-2.3) (=0.6) (=0.9) (=0.5) (=0.4) (0.1) (=0.7)
Fullness* 18.9 40.3 246 26.2 42.4 244 8.6 6.2 5.6 3.0
(-3.5) (-4.2) (-2.0) (-2.3) (=0.7) (-0.8) (-0.4) (=0.9) (0.1) (-0.1)
Cramping* 237 482 222 224 43.0 215 7.7 6.4 3.4 1.5
(-33) (-3.6) 1.6 | 17 | (07 | (10 (02 | (02 0.6) (-0.1)
Discomfort* 226 46.3 251 2438 3838 18.4 8.7 83 4.9 23
(-3.6) (-4.0) -17) (-1.9) (=0.7) (=0.7) (-0.3) (=0.6) (0.1) (=0.3)
Bowel Symptoms (N = 1579)"
CSBMs* 195 439 19.8 21.6 47.8 27.4 6.9 43 6.0 2.8
(2.4) (3.9) (1.0) (1.2) ©.1) (0.6) (0.0) a7 (<0.0) 2.1)
SBMs* 239 52.7 219 20.3 39.8 19.6 79 4.4 6.5 3.0
2.7 (5.2) (1.4) (2.5) (0.1) (1.3) (0.7) 2.7 (=0.3) 2.1)
Straining* 21.3 51.7 212 21.4 439 21.0 7.4 3.1 6.3 2.8
(-1.4) (-1.8) (-0.9) (-1.2) (=0.5) (-=0.6) (0.1) (-0.9) (0.0) (-=0.5)
Stool 194 48.8 272 239 43.0 18.5 6.4 57 4.1 3.1
Consi * (1.1) (2.4 (0.7) (1.7) (0.5) (1.0) (0.1) (2.0) (0.1) (3.0
Unsuccessful 223 49.2 18.1 18.1 50.3 27.3 6.0 3.1 33 23
BM (=5.6) (=73) “6.1) | (-7.0) —42) | “42) | 4 7 | (-56) | (-08)
attempts*
ITT population.
PBO = Placebo; LIN = Linaclotide 290 pg.
“Bowel symptoms were rated as “improved” rather than “relieved.”
*P<0.0001 Week 12 (LOCF), LIN vs PBO, CMH row-mean score test for percentage of patients in each category.

ine. Although patients on linaclotide, in general,
reported greater improvement in symptoms across all
categories of relief/improvement, patients who had
greater relief/improvement ratings tended to report
greater changes in symptom score for the correspond-
ing symptom, regardless of treatment group assign-
ment.

Conclusion: In clinical studies, linaclotide was
approximately twice as likely as placebo to provide
complete or considerable relief for overall and individ-
ual abdominal and bowel symptoms in IBS-C patients.
Nearly half of IBS-C patients randomized to linaclotide
reported complete/considerable relief of their IBS
symptoms compared to less than a quarter of placebo
patients. This analysis provides perspective on the
magnitude of change in patients’ individual symptoms
that corresponds to reporting of complete/considerable
relief of their individual and overall IBS-C symptoms.
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Management of pediatric patients with refractory con-
stipation who fail cecostomy

S. BONILLA', A. FLORES?, B. ORKIN®, W. CHW-
ALS?, C.-C. JACKSON" and B. GILCHRIST®

"Tufts University, Dept. of Pediatrics, Division of Gas-
troenterology, Belmont, USA, °Tufts University, Pedi-
atrics, Division of Gastroenterology, Boston, USA,
STufts University, Surgery, Boston, USA, *Tufts Uni-
versity, Pediatrics, Surgery, Boston, USA, and *Tufts
University, Pediatrics, Surgery, Manchester, NH, USA

Objective: Antegrade continence enema (ACE) is a rec-
ognized therapeutic option in the management of chil-
dren with severe constipation. Several techniques have
been reported. We have performed laparoscopic-assisted
percutaneous endoscopic cecostomies (LAPEC) for the
past 10 years. Data on the long-term outcome of
patients that fail to improve after an ACE procedure is
lacking. The aim of this study is to describe the rate of
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LAPEC bowel management failure in pediatric patients
with refractory constipation, and the management and
long term outcome of these patients.

Methods: Study design-Retrospective analysis of med-
ical records of a cohort of patients that underwent LA-
PEC and had at least 3-year follow-up. Detailed
analysis of subsequent treatment and outcome of those
patients with a poor functional outcome was per-
formed.

Results: Seventy-six patients underwent LAPEC
(study period 2003-2011). 12(16%) failed successful
bowel management after LAPEC requiring additional
intervention. Mean age was 14.7 + 1.2 SEM (range 11—
23 years). Mean follow-up was 66.3 months (range 35—
95 months) after the ACE procedure. All patients had
chronic refractory constipation. Additionally, 1 had
non-retentive fecal incontinence, and 1 had surgically-
corrected colonic atresia as a neonate. Colonic motility
studies demonstrated absence of both, gastrocolic
reflex and high amplitude propagating contractions
(HAPCs) consistent with colonic neuropathy in 7
patients, partially propagated-HAPCs suggestive of
abnormal motility in 4 patients, and abnormal left-
sided colonic motility in 1 patient. All 12 patients
were ultimately treated surgically. 6(50%) underwent
laparoscopic total abdominal colectomy with ileorectal
anastomosis. 2(17%) had laparoscopic colectomy with
ileo-distal sigmoid anastomosis. 2(17%) underwent lap-
aroscopic left-hemicolectomy with colorectal anasto-
mosis (CRA). 1(8%) underwent laparoscopic subtotal
colectomy with CRA, and 1(8%) had laparoscopic sig-
moid resection with CRA for short-segment dysfunc-
tion. 9 patients (75%) had marked clinical
improvement after surgery while 3(25%) have contin-
ued issues including fecal incontinence, gastroparesis
and conversion to an end ileostomy.

Conclusion: In this small cohort of patients with
bowel management failure after ACE-procedure, colo-
nic resection led to improvement or resolution of
symptoms in the majority of patients. However, this is

a complex and heterogeneous group and some patients
will have continued issues. Motility studies did not
appear to predict long-term clinical outcome.
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Factor analyses of patient-reported outcome measures
in Irritable Bowel Syndrome with Constipation (IBS-
C): Results from two randomized, double-blind, pla-
cebo-controlled phase 3 trials of linaclotide

V. S. L. WILLIAMS', L. M. NELSON', R. T. CAR-
SON?, M. . BAIRD®, C. D. COON, S. E. FEHNEL!
and J. M. JOHNSTON?®

IRTI Health Solutions, Research Triangle Park, USA,
2Forest Research Institute, Jersey City, USA, and
3Ironwood Pharmaceuticals, Cambridge, USA

Objective: Factor analyses of patient-reported out-
come (PRO) data from two Phase 3 clinical trials of lin-
aclotide for the treatment of irritable bowel syndrome
with constipation (IBS-C) were conducted to support
previous Phase 2b quantitative work that suggested
symptoms elicited from patient interviews belong to
one of two underlying domains - abdominal symptoms
and bowel symptoms.

Methods:
two Phase 3 multicenter, randomized, double-blind,
placebo-controlled, trials of linaclotide (290 pg linaclo-
tide or placebo) administered orally once daily for 12
and 26 weeks, respectively. Ten daily PRO measures

1602 patients with IBS-C were analyzed in

addressing abdominal symptoms (pain, discomfort,
bloating, fullness, cramping) and bowel symptoms
(spontaneous bowel movement [SBM]/complete SBM
[CSBM] frequency, unsuccessful bowel movement
[UBM] frequency, stool consistency, straining) were
assessed using interactive voice response system tech-
nology. Principal component analyses (PCA) and
exploratory factor analyses (EFA) explored the correla-
tional structure of the PRO symptoms in one random
subsample of the dataset, followed by confirmatory fac-
tor analysis (CFA) in the second random subsample.
Factor loadings and fit statistics were computed to
evaluate the models.

Results: PCA of the 10 PRO measures suggested two
emergent dimensions accounting for 71.8% of the total
variance. The factor loadings and fit statistics from the
EFAs indicated that the two-factor model fit the data
relatively poorly. Because the standard errors and resid-
ual variances associated with UBM Frequency were lar-
ger than those associated with the other variables, and
because factor loadings for UBM Frequency were rela-
tively small, this variable was removed from the analy-
sis and new EFAs conducted. With this revision, a
two-factor EFA model provided the most interpretable
solution. When the two-factor CFA model was applied
to the correlation matrix without UBM Frequency, and
with select correlated error variances, the fit of the
model to the data was very good, and the factor load-
ings were satisfactory (Table). One factor comprised
abdominal symptoms: pain, discomfort, bloating,
cramping, and fullness; the other factor was bowel
symptoms: CSBM frequency, SBM frequency, stool
consistency, and straining.

Conclusion: The present factor analyses confirm ear-
lier findings that the IBS-C symptoms could be grouped
into two factors, or clusters: abdominal symptoms and
bowel symptoms.
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Table. Standardized Factor Loadings (Standard Errors) and Model Goodness of Fit

Statistics — IBS-C PRO Measures

Exploratory Factor Analysis

Confirmatory Factor Analysis

IBS-C PRO Measures Factor 1 Factor 2 Factor 1 Factor 2
CSBM Frequency” 0.79 (0.02) -0.07 (0.02) 0.70 (0.03) -

SBM Frequency” 0.88 (0.02) 0.09 (0.01) 0.56 (0.04) -
Stool Consistency® 0.63 (0.03) -0.03 (0.03) 0.52 (0.04) -
Straining® -0.47 (0.04) 0.34(0.03) -0.79 (0.03) -
Abdominal Pain® 0.03 (0.02) 0.94 (0.01) - 0.95 (0.01)
Abdominal Discomfort® 0.02(0.01) 0.99 (0.01) - 1.00 (0.00)
Abdominal Bloating® -0.02 (0.02) 0.92 (0.01) - 0.89 (0.01)
Abdominal Cramping -0.01(0.02) 0.84 (0.02) - 0.87 (0.01)
Abdominal Fullness® -0.04 (0.02) 0.90 (0.01) - 0.86 (0.01)
Goodness of Fit

X (all P<0.05) 1478.304 df = 19 118.60 df = 20
Comparative Fit Index 0.82 0.99
Tucker-Lewis Index 0.66 0.98

RMSEA 0.31 0.08

SRMR 0.04 0.04

CSBM = complete SBM; df = degrees of freedom; IBS-C = irritable bowel syndrome with constipation; PRO = patient-reported
outcome; RMSEA = root mean square error of approximation; SBM = spontaneous bowel movement; SRMR = standardized root

mean square residual.

Note: The confirmatory factor analysis solution includes correlated residuals between the following: CSBM Frequency and SBM

Frequency; Straining and Stool Consistency; A

Pain and

Abdominal Pain and Cramping; Abdominal Pain and

Abdominal Fullness; Bloating and Abdominal Fullness.

* 11-point numeric response scale: 0 = "none" to 10 = "very severe."
® These were derived from daily PRO items about bowel symptoms: number of BMs, use of rescue medication, and completeness of

evacuation.
¢ 7-point Bristol Stool Form Scale (BSFS).

4 5-point ordinal scale: 1 = "not at all" to 5 = "an extreme amount.”
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Home-based transcutaneous electrical stimulation
(TES) improved symptoms and reduced laxative use in
children with slow-transit constipation (STC)

B. SOUTHWELL', Y. I. YIK®, K. A. ISMAIL® and ]. M.
HUTSON?*

Murdoch Childrens Research Inst., Surgical Research
Group, Melbourne, Australia, 2University of Malaya,
Dept. of General Surgery, Kualar Lumpur, Malaysia,
3University of Melbourne, Dept. of Paediatrics, Aus-
tralia, and *Royal Children’s Hospital, Dept. of Urol-
ogy, Flemington Road, Melbourne, Australia

Objective: Children with slow-transit constipation
(STC) are often resistant to medical treatments. Some
children require appendicostomy for antegrade enemas
to improve symptoms. Transcutaneous electrical stim-
ulation (TES) is a novel therapy that has helped to
improve symptoms and speed up colonic transit. We
aimed to assess laxative use in STC children after
home-based TES and their response to treatment. We
hypothesized TES would improve symptoms and
reduce laxative use.

Methods: This was a prospective study (2009-2011) of
eligible STC children treated with TES after diagnosis
by nuclear transit scintigraphy (Ethics30116A&
30059A). Home-based TES was administered 1-hour
daily for 6 months after training by a clinician. Daily
continence diary and laxative use were recorded before
and throughout treatment. Appendicostomy for ante-
grade enemas was offered if TES failed to improve
symptoms at the end of 6 months. Statistical analyses
performed with STATA 12: paired t-test & chi-square,
with P < 0.05 considered significant.

Results: Sixty-two STC children (34 female; ages: 2
16 years, mean: 7 years) self-administered home-based
TES successfully. Symptoms improved significantly in
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56 (90%) STC children: soiling reduced (from mean +
SD, pre-4.6 + 2.4 days soiling/wk vs post-

0.7 = 1.1 days soiling/wk, P < 0.001, t-test), defecation
frequency increased (pre-1.6 + 1.6 bowel actions/wk vs
post-3.5 + 1.9 bowel actions/wk) and abdominal pain
reduced (pre-1.7 = 1.9 days abdominal pain/wk vs post-
0.2 + 0.5 days abdominal pain/wk). Laxative use was
significantly reduced with 15 (24%) children stopped
laxative, 30 (48%) reduced laxative (P < 0.001, Pearson
chi-square), 15 (24%) remained on same laxative dose
and 2 children who stopped laxative prior to TES had
symptom improvement without further laxative use.
Six children (10%) required appendicostomy for ante-
grade enemas.

Conclusion: Home-based TES is a promising treat-
ment for children with treatment-resistant STC. TES
treatment improved symptoms and stopped laxative
use in % and reduced laxative use in half of these chil-
dren. Long-term follow-up is required to determine the
duration of symptom improvement and whether fur-
ther intervention is necessary.
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Laparoscopically assisted subtotal colectomy for slow
transit constipation

X. CAO', |. JIANG? and J. SUO'

ilinUniversity First Hospital, Gastrointestinal Sur-
gery, Changchun City, China, and ®JilinUniversity
First Hospital, Division of Clinical, Epidemiology,
Changchun City, China

Objective: Laparoscopically assisted surgery has
gained wide clinical acceptance as a practical alterna-
tive for the surgical treatment of colorectal diseases.
However, its role in the operation for slow transit con-
stipation has yet to be established. The aim of this
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study was to evaluate the feasibility, safety, and poten-
tial benefit of laparoscopically assisted subtotal colec-
tomy (LASC) for slow transit constipation.

Methods: Between 2007 and 2011, the 43 consecutive
patients were diagnosed as slow transit constipation
according to the Roman III criteria. There were 6 males
and 37 females aging from 20 to 66 years old. Sitz mar-
ker study showed prolonged colon transit time. The
patients were divided into two groups (OpenSC and
LASC), and their background and postoperative data
were compared between two groups.

Results: Nineteen OpenSC and 24 LASC cases were
included. The two groups were comparable in terms of
age, gender, body mass index, and indications. The
median operative time was not significantly longer for
LAP (230 min; range, 174-310 min) than for surgery
(220 min; range, 162-315 min). The blood loss was sig-
nificantly less with LASC (180 ml; range, 125-270 ml)
than with open surgery (338 ml; range, 260-670 ml).
Shorter duration of postoperative hospital stay was
recorded in patients with LASC (6.5 day; 5-7 day) than
that in the OpenSC group (7.8 day; 7-9 day). No differ-
ence was seen in postoperative complications, and no
mortality occurred in the series. During the follow-up
ranging from 3 to 46 months, defacatory function was
excellent in 18, good in 19, and moderate in 6 patients.
Conclusion: The findings showed that LASC for slow
transit constipation are feasible and safe. The LASC
procedure currently seems potentially beneficial for
patients by its less invasiveness.
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A pooled analysis of two phase 3 trials assessing the
percentage of days linaclotide improved abdominal
symptoms and stool frequency in patients with IBS-C
S. RAO', L. CHANG?, X. HAO®, B. LAVINS?, §.
SHIFF?, X. CAO®, H. SCHNEIER?, M. CURRIE® and |.
JOHNSTON®

!Georgia Health Sciences, Medical Center, Augusta,
USA, ®Los Angeles, USA, 3Cambn'dge, USA, and 4[21-
sey City, USA

Objective: Linaclotide, a minimally absorbed guanyl-
ate cyclase-C agonist (GCCA), has been shown to
improve abdominal and bowel symptoms in patients
with IBS-C in two large Phase 3 trials. The objective of
the current analyses was to determine the percentage
of days patients reported improvements in abdominal
symptoms and bowel movements during treatment
with linaclotide or placebo.

Methods: In two Phase 3 trials, patients meeting
Rome II criteria for IBS-C were randomized to oral
once-daily 290-ug linaclotide or placebo. Using post-
hoc analyses of pooled intent-to-treat (ITT) data from
the first 12 weeks of these trials, the following were
determined for the subpopulations of patients with
average baseline score >3 on an 11-point numerical rat-
ing scale for each respective parameter: percentage of
days patients had >30% improvement in abdominal
pain, discomfort, bloating, cramping, and fullness; and
percentage of days patients had a spontaneous bowel
movement (SBM) or a complete SBM (CSBM).

Results: This pooled ITT population included 797 pla-
cebo- and 805 linaclotide-treated patients. The mean
percentages of days that patients experienced an SBM
and CSBM during the 2-week Baseline Period were
24% and 3%, respectively; baseline abdominal symp-
tom scores were 5.6 (pain), 6.1 (discomfort), 6.6 (bloat-
ing), 5.3 (cramping), and 6.6 (fullness). The percentage
of days patients experienced >30% improvement in
abdominal symptoms was statistically significantly
greater for linaclotide vs placebo for each abdominal
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and Percentage of Days with an SBM or CSBM

Table. Percentage of Days Patients Experienced > 30% Improvement in Abdominal Symptoms

Parameter (N) Placebo Linaclotide Difference P-value
% of Days with > 30% Improvement in Abdominal Symptoms
Abdominal Pain® 41 55 13 <0.0001
(N=1602)
Abdominal Discomfort” 38 52 14 <0.0001
(N=1589)
Abdominal Bloating” 33 48 15 <0.0001
(N=1574)
Abdominal Cramping” 42 55 13 <0.0001
(N=1457)
Abdominal Fullness® 33 49 15 <0.0001
(N=1583)
% of Days with an SBM or CSBM
SBM 37 54 17 < 0.0001
(N=1602)
CSBM 12 26 14 < 0.0001
(N=1602)

Wilcoxon Rank Sum test.

Baseline Period.

SBM = BM in the absence of laxatives, suppositories, or enemas, CSBM = SBM accompanied
by sensation of complete evacuation. P-values for linaclotide vs placebo were determined using a

“ Patients randomized were required to have a mean abdominal pain score > 3 during the

® Patients with average baseline score > 3 for that particular symptom.

symptom (Table 1). Linaclotide-treated patients met
the >30% improvement threshold for abdominal pain
for 55% of days compared with 41% for placebo

(P < 0.0001). Similarly, for the other measured abdomi-
nal symptoms, patients met the 230% improvement
criterion for approximately 50% of days during the
Treatment Period (placebo-treated patients met the
threshold between 33% and 42% of days). The percent-
age of days patients experienced an SBM or CSBM was
statistically significantly greater with linaclotide vs
placebo (Table).

Conclusion: Linaclotide treatment resulted in at least
30% improvement in abdominal symptoms, including
pain, discomfort, bloating, fullness, and cramping, for
approximately 50% of treatment days. Likewise, linacl-
otide significantly increased the percentage of days

with an SBM or CSBM. Thus, linaclotide relieved key
symptoms of IBS-C and increased the percentage of
days with symptom improvement.
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Multidisciplinary management of chronic pediatric
abdominal pain: Initial single center experience

R. SANGHAVI', A. FARROW-GILLESPIE®, A. HAAG?
and G. NOBLE®

1Grapevine, USA, 2UT Southwestern Medical Center,
Dallas, USA, and ®Dallas, USA

Objective: Chronic abdominal pain (CAP) a common
diagnosis for which patients are referred to a pediatric

Friday, 7 September 2012, 12.30 — 14.30, Foyer Sala Magenta
PS-16 Clinical Session: Anorectal: Clinical
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External Anal Sphincter (EAS) muscle morphology
reassessed using Ultrasound (US), Magnetic Resonance
Imaging (MRI) and Diffusion Tensor Imaging (DTI)

V. BHARGAVA?!, R. MITTAL?, M. LEDGERWOOD?
and S. SINHA®

VA Hospital / UCSD, Cardiology and Gastroenterol-
ogy, San Diego, CA, USA, VA Hospital/UCSD, Gas-
troenterology, San Diego, CA, USA, and VA Hospital/
UCSD, Radiology, San Diego, CA, USA

Objective: Morphology of EAS has intrigued many
investigators; current thinking is that it is a “dough-
nut” shaped structure. We hypothesize that instead of
“dough-nut” configuration, EAS has a “purse-string”
morphology which is formed by anococcygeal raphae,
EAS, perineal body and transverse perenei muscles.
Methods: Fourteen nullipara women were imaged
with 3D transperinal US imaging that provided axial
sections every 1 mm along the length of anal canal.
Proton density MR images, 2.5 mm thick, perpendicu-
lar to the subject and perpendicular to the anal canal
yielded high resolution morphology. MR imaging was
combined with high resolutions DTI to determine ana-
tomical structure of the entire EAS region in 3 dimen-
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sions. DTI is a relatively novel technique; it enables
mapping of the anisotropic diffusion of water mole-
cules in fibers, and therefore allows tracking of muscle
fibers in vivo. Three Tesla MR scanner (GE Medical
Systems) was used to determine fractional anisotropy
of water molecules and the diffusion tensor at each vo-
xel to track the fibers in different muscles of the EAS
complex.

Results: The high resolution US and 3D volume ren-
dering of the high resolution MR images revealed that
the EAS muscles, as one followed them from the right

Straight Axial

From Right Side From Left Side

gastroenterologist. Most patients continue to seek
other medical tests and procedures looking for an
organic pathology, often undergoing multiple surgical
procedures without relief. The aim of our clinic was to
evaluate patients with CAP, look for possible organic
causes, if none found, help them understand and
accept their diagnosis; and guide treatment. The aim of
this study is to compare patients with CAP before and
after being seen and treated in the multi-disciplinary
clinic.

Methods: Retrospective chart reviews were performed
for patients seen in the CAP clinic from 2010 and
2011. All patients were evaluated by atleast one prior
pediatric gastroenterologist. All had failed previous
medical therapy. All patients were evaluated by a pedi-
atric pain certified, a pediatric psychologist and a pedi-
atric gastroenterologist. If needed school services,
physical therapist and social work was also involved.
The visit lasted over 3 h, at the end of the visit, a con-
ference was held between the team and the families to
discuss the diagnosis and plan. Data on pain, school
and social functioning was collected and compared to
scores at the first follow up visit.

Results: Thirty-nine patients were initially seen.
Average initial pain score was 2.9/5. 10 patients were
initially home schooled; while patients were nonfunc-
tional in their social life. Twenty patients were seen at
a follow up visit. Average follow up time was

2.8 months. Average pain score decreased to 0.9/5; only
2 patients were now in home bound school; 2 children
were nonfunctional. Other diagnoses found included
ulcerative colitis, Cystic fibrosis, scar neuroma, consti-
pation, eosinophilic esophagitis and depression.
Conclusion: Going through the mutli disciplinary
clinic for CAP resulted in decreased pain scores and
better school and social functioning. We hypothesize
that spending enough time with this group of patients
in their initial visit; mutli disciplinary assessment and
management and explaining the diagnosis leads to
improved outcomes.

and left lateral sides merge into the perineal body and
transverse perinea muscles so that the cranio-caudal
extent of these muscles are identical. DTT revealed that
Fractional Anisotropy, a intra-voxel measure of the
symmetric nature of the diffusion of motion of water
molecules (value of O for sphere and 1 for infinitesimal
capillary) revealed a higher value (0.36 + 0.04) in the
lateral and posterior aspects compared to that in the
perennial body thus raising the possibly of fiber cross-
ing in the perineal body and continuing as transverse
perinea muscle to be attached to the pubic ramus.

Tensor

Proton Denisty
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Conclusion: Multiple imaging techniques strongly
suggest that EAS is configured as a “purse-string”’
rather than a “dough-nut”. Our finding has significant
relevance to the effects of lateral episiotomy on the
EAS function and surgical reconstruction of the EAS to
treat anal incontinence.
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Distensibility of the anal canal in patients with sys-
temic sclerosis: A study with the functional lumen
imaging probe

L. FYNNE', F. LUFT®, H. GREGERSEN®, S. BUNT-
ZEN*, L. LUNDBYE?, F. LUNDAGER?®, S. LAUR-
BERG? and K. KROGH?®

1University of Aarhus, Gastroenterology and Hepat-
olgy, Neurogastroenterology Unit, Denmark, °Neuro-
gastroenterology Unit, Hepato- and Gastroenterology,
University of Aarhus, Denmark, Sino-Danish, Center
for Education, Beijing, China, *Dept. of Surgery P,
University of Aarhus, Denmark, and °Mech-Sense,
Dept. of Gastroenterology, Aalborg Hospital, Denmark

Objective: Systemic sclerosis (SSc) is a generalized con-
nective tissue disease affecting smooth muscle cells.
Patients with SSc often have fecal incontinence caused
by fibrosis of the internal anal sphincter (IAS). The Func-
tional Lumen Imaging Probe (FLIP) is a novel method
allowing dynamic evaluation of segmental biomechani-
cal properties within the anal canal. The aim of the pres-
ent study was to compare segmental biomechanical
properties of the anal canal in incontinent SSc patients
and healthy controls. We hypothesized that FLIP could
demonstrate weaknesses of the IAS in SSc.

Methods: We performed FLIP distensions, endoanal
ultrasonography (ULS) and standard anal manometry
on 14 incontinent SSc patients (11 women, median age
60 [range 35 to 80]) and 15 healthy volunteers (12
women, median age 54 [range 33 to 67]). For biome-
chanical analysis the anal canal was divided into three
parts: upper (surrounded by the IAS and the puborectal-
is), middle (surrounded by the IAS and external anal
sphincter) and lower (surrounded by the external
sphincter only).

Results: In all subjects the middle anal canal was the

patients it was less resistant than in controls

(P < 0.01). Correspondingly, ULS showed that the IAS
of SSc patients was thinner than normal (P < 0.05) and
anal resting and squeeze pressures were lower

(P < 0.05). Only minor differences in distensibility
were found in the upper anal canal. No changes were
found in the lower anal canal.

Conclusion: Fecal incontinence in SSc patients is
associated with poor internal anal sphincter function
causing increased distensibility of the middle anal
canal.
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Evaluation of anorectal function in healthy adults with
3-D high definition manometry (HDAR-3D)

E. COSS-ADAME', M. NGUYEN?, K. TANTIPH-
LACHIVA?, J. VALESTIN®, K. MEDURF and S. RAO*
!Georgia Health Sciences University, Gastroenterology
and Hepatology, Augusta, USA, 2University of lowa,
Iowa City, USA, SUniversity of Iowa, Gastroenterol-
ogy/Hepatology, lowa City, USA, and *Georgia Health
Sciences, University, Augusta, USA

Objective: Recently, high resolution and 3-D topo-
graphic studies have provided a new dimension to our
understanding of anorectal function and may reveal new
pathophysiology. However, normative data is essential
to understand abnormal pathophysiological and avoid
discrepancies in data interpretation. Our aim was to per-
form a comprehensive evaluation of anorectal function
in healthy adults using High Definition manometry.
Methods: We placed a 10-mm diameter probe contain-
ing 256 circumferentially arrayed sensors and a stan-
dardized rectal balloon (Given Imaging, Yogneam,
Israel) in 28 healthy subjects controlled for age and
gender. Probe was held in place by an operator
throughout the study. Subsequently, subjects were
asked to squeeze, bear down and blow into party bal-
loon twice each, followed by assessments of rectal sen-
sation and rectoanal reflexes assessed simultaneously
using intermittent phasic balloon distentions. 3
patients had repeat testing two weeks apart. Standard
manometric and sensory data were measured and com-
pared between genders, and correlations performed for
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Results: In men, sustained squeeze pressure was
higher (P < 0.05). All other parameters were similar to
women. Distinct thresholds for first sensation, desire
to defecate and urgency were identified with signifi-
cantly higher values in men (P < 0.05) compared to
women. Dyssynergic pattern was present in 12/18
(67%) (F7:M5) subjects during attempted defecation
and in 6/18 (33%) subjects (F4:M2) during attempted
defecation with 60 cc inflated rectal balloon. Test-ret-
est evaluations showed good correlation (r* 0.9). The
study was well tolerated and without adverse events.
Conclusion: This is the first comprehensive, gender
controlled assessment of anorectal function using high
definition manometry. Gender influences some param-
eters of anorectal function. The high prevalence of dys-
synergic pattern may be due to artifact that is either
probe-related or position-related and hence is less ideal
for assessing dyssynergic defecation. Test-retest shows
excellent reproducibility. Our results could serve as a
valuable resource of normative data using HDAR-3D.
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Do IBS patients without rectal hypersensitivity adapt
to repeated aversive rectal distensions?

M. LARSSON', K. TILLISCH?, E. MAYER®, B. NALIB-
OFF°, M. STROM', M. ENGSTROM? and S. WALTER'
!University Hospital Linképing, Clinic of Gastroenter-
ology, Sweden, 2UCLA, Dept. of Digestive Diseases,
Los Angeles, CA, USA, °The Oppenheimer Family
Center for Neurobiology of Stress, Division of Diges-
tive Diseases, Los Angeles, USA, and *Center for Med-
ical Imaging and Visualization (CMIV), University of
Linképing, Sweden

Objective: We have previously shown that the func-
tional MRI blood oxygen dependent (BOLD) response
to rectal distensions differs between IBS patients with/
without rectal hypersensitivity. Specifically, hypersen-
sitive subjects have more activation in brain regions
involved in processing of afferent input from the gut.
To further investigate whether these differences in
central response were influenced by adaptation or sen-
sitization to repeated stimuli over the course of the
experiment, we evaluated the response to stimuli given
early versus late. We hypothesized that normosensitive
subjects would exhibit a decrease in BOLD response
regions associated with interoception and emotional
arousal in the later inflations, while hypersensitive
subjects would not.

Methods: BOLD response from 15 hypersensitive and
18 normosensitive female IBS patients with similar
disease duration, IBS symptom severity score, anxiety
and depression symptoms, was acquired during 20 cued
aversive distensions (45 mmHg) and the time series
was divided into two equal parts (early and late phase).
SPM8 was used to perform paired t-tests for compari-
son of early and late phase with correction for multiple
comparisons (significance P = 0.05). Regions of interest
included regions associated with emotional arousal and
regions associated with processing of visceral sensa-
tions.

Results: Normosensitive subjects showed greater acti-
vation of right anterior insula (P = 0.004), left posterior
insula (P = 0.04), right dorsolateral prefrontal cortex

(P = 0.03), and right ventrolateral prefrontal cortex

(P = 0.02) in early compared to late phase. Hypersensi-
tive subjects activated the left pregenual anterior cin-
gulate cortex (P = 0.03) more during late than during
early phase.

Conclusion: Normosensitive subjects engage areas
associated with processing of the emotional content as

109



110 POSTER SESSIONS

well as the primary interoceptive cortex more during
the early phase, suggesting adaptation to aversive vis-
ceral stimulations during the later phase. This adapta-
tion was not seen in hypersensitive subjects and may
be associated with an inability to downregulate the
perception of a repeated visceral stimulus.
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Assessment of obstructive defecation by high resolu-
tion anorectal manometry compared to magnetic reso-
nance defecography

H. HEINRICH', M. FOX?, M. SAUTER®, D. WE-
ISHAUPT’, W. SCHWIZER®, M. FRIED® and H.
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Hepatologie, Switzerland, ?University of Nottingham,
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Switzerland, and “Stadtspital Triemli, Dept. of Radiol-
ogy, Ziirich, Switzerland

Objective: Patients with obstructive defecation may
have abnormalities of anorectal function or structure.
Standard investigation by manometry shows only fair
agreement with patient symptoms and defecography.
Agreement between investigations has been recom-
mended for definitive diagnosis. Anorectal high resolu-
tion manometry (HRM) may improve diagnostic
accuracy by differentiating pressure effects caused by
contraction vs. straining and by avoiding artifacts
caused by movement of the catheter relative to the
sphincter during straining. This study compared HRM
findings with magnetic resonance (MR) defecography
in the clinical assessment of patients presenting with
symptoms of obstructive defecation defined by Rome
III criteria as straining at stool with the sensation of
incomplete evacuation, blockage sensation or digital
facilitation.

Methods: HRM was performed by a solid state cathe-
ter with 10 circumferential sensors at 6 mm separation
across the anal canal and 2 placed 5 ¢cm proximal in
the rectum (Manoscan AR 360, SSI, USA). Resting tone
squeeze pressure and dynamic pressure activity during
bearing down were analyzed. Findings were referred to
MR defecography (1.5T, Philips, NL) performed after
insertion of 250 ml water based gel labeled with Gd-
DOTA paramagnetic contrast as reference standard for
pelvic floor anatomy and function.

Results: One hundred and eighty eight consecutive
patients (155 female;age 19-93) referred with symptoms
of obstructive defecation had full investigation. MR
diagnosis revealed anorectal dyssynergia with paradoxi-
cal contraction in 59 and structural pathology in 124
patients (rectocele (n = 68) and rectocele with intusus-
ception (n = 33), pelvic floor descent with enterocele

(n = 28) or prolapse (n = 7), pelvic floor descent (n = 87)
most patients had multiple pathologies. Five patients
were excluded because of inconclusive MRI findings.
Compared to patients with dyssynergia, those with
structural pathology had lower resting (65 vs. 86 mmHg;
P < 0.003); and squeeze pressure (150 vs. 181 mmHg;

P < 0.011). On simulated defecation a negative rectoanal
pressure gradient was more evident in dyssynergia than
structural pathology (P < 0.0001). In patients with dys-
synergia on MRI, HRM showed paradoxical contraction
or failure to increase abdominal pressure without anal
relaxation (sensitivity 100% (59/59); specificity 94%
(117/124)). One patient with normal findings on MRI
but paradoxical contraction on HRM had an anal fissure
on examination under anaesthesia. A pattern of high
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intra-rectal pressure with a steep, positive pressure gra-
dient indicating outlet obstruction in the anal canal.
was observed on HRM in 11 = 26 patients with rectocele
with intussusception on MRI.

Conclusion: Diagnostic agreement between anorectal
HRM and MR defecography is high and pressure mea-
surements accurately identify recto-anal dyssynergia.
Additionally, a steep intra-anal pressure gradient is
indicative of intra-anal outlet obstruction by structural
pathology as a cause of obstructive defecation.
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Quality of perception of the desire to defaecate and vis-
cerosomatic referral patterns differ between patients
with chronic constipation and healthy subjects

R. BURGELL', E. CARRINGTON?, S. MOHAMMED?,
P. LUNNISS? and M. SCOTT®

The Wingate Institute, London, United Kingdom,
2Wingate Institute, GI Physiology Unit, Academic Sur-
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dom

Objective: The ability to sense stool in the anorectum
is essential to normal defaecation. Constipation is
known to be associated with impaired rectal sensation
(predominantly hyposensitivity), and some available
evidence indicates that patients with constipation
report either altered, or indeed an absent call to stool.
However, whether an alteration in viscerosomatic
referral area or quality of sensation exists has not been
robustly tested. This study aims to objectively assess
pre-defaecatory sensations in patients with chronic
constipation (CC) in comparison to healthy, asymp-
tomatic volunteers (HV).

Methods: Twenty-two patients presenting for investi-
gation of CC and 20 HV were sent a standardized ques-
tionnaire, completed over a three day period, which
assessed the quality and perception of the desire to def-
aecate and associated areas of viscerosomatic referral.
The questionnaire included a stylized drawing where
the area of sensation experienced immediately prior to
defaecation was shaded, a list of descriptive terms/
word triggers for the subject to select, and space for
free text to ensure all potential sensory descriptors
were captured.

Results: All subjects completed the questionnaire.
Three patients (14%) did not report any urge sensation
to defaecate, and evacuated ‘out of routine’, usually
with the assistance of laxatives/enemas. By contrast,
all HV evacuated following the urge to defaecate.
Ninety-five percent of healthy individuals and 50% of
CC (P = 0.002) located the urge to defaecate as either a
perianal or suprapubic sensation, most frequently
described as pressure/fullness (73% vs. 80% respec-
tively). Patients were also more likely to identify
greater than one location in which sensations arose

(i.e. right iliac fossa, periumbilical, left iliac fossa, left
flank, epigastrium etc.) than HV (82% vs. 55%;

P = 0.09). Patients also used multiple, more varied
descriptive terms (e.g. heaviness, butterflies, cramping,
sickness/nausea, aching, bloating) than healthy indi-
viduals (86% vs.50%; P = 0.01).

Conclusion: This study confirms altered perception of
the call to stool in constipated patients, indicating that
aberrant afferent signaling or attenuated sensory pro-
cessing may contribute to the development of their
symptoms. A larger study is currently underway,
examining subgroups of constipated patients stratified
by rectal sensory status, which may shed light on the
clinical significance of this finding.
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Prevalence and risk factors of fecal incontinence in
male gulf-war veterans
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Objective: There is very limited knowledge about the
prevalence and risk factors for fecal incontinence (FI)
in men. The aim of this study was to determine the
prevalence and risk factors for FI in male Persian-Gulf
(PG) War Veterans.

Methods: Veterans (1990-1991) registered in the PG-
War registry at two Medical Centers were mailed the
Talley Bowel-Disease-Questionnaire inquiring about
their bowel habits. FI was defined as uncontrolled pas-
sage of fecal material at least once a month in the last
three months. Diarrhea, constipation and irritable
bowel syndrome (IBS) and its subtypes were defined
using Rome-III criteria. Veterans were asked about
their stool consistency using the 7 descriptions from
the Bristol Stool-Scale. Stool consistency was catego-
rized as Bristol stool ratings 1-2 (hard/ lumpy), 3-5
(normal), or 6-7 (loose/watery).

Results: Data were analyzed from 334 male (mean age
48 years) Veterans enrolled in the PG registry. IBS was
reported by 34.4%, constipation 32.8%, and diarrhea by
36.9% of Veterans. Normal-stool consistency was
reported by 51%, hard/ lumpy stool 10% and loose-
stools by 39% of Veterans. FI was reported by 35.0%

(n = 117). The most common composition of leakage
was staining of underwear (38.4%) (Fig). FI was reported
by 27.3% of Veterans with hard-stool, 28.9% with nor-
mal and 45.3% with loose-stool whereas only 7.8% of
Veterans with FI reported hard stool. FI was not associ-
ated with age (P = 0.18). Underlying presence of loose/
watery stool (OR 4.49, 95% CI 2.76-7.29, P = 0.01), IBS-

Everyday
2-6-days/ week
1-day/ week
2-3-days/ month

1-day/month

H Staining of
underwear

H Liquid/
mucus

m 5tool only

B Liquid/mucus
and stool
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D (OR = 5.68, C12.93-11.02, P = 0.01), and feeling of
incomplete evacuation (OR = 2.46, 95% CI 1.54-3.93,
P = 0.01) were independently associated with FI.
Conclusion: FI is common among male PG-Veterans.
Most of the Veterans report staining of underwear.
Presence of liquid stool and IBS are significantly asso-
ciated with FL. The high prevalence of FI in PG-Veter-
ans may be because of high co-morbidity of diarrhea
and IBS in this population. PG-Veterans who report
diarrhea and IBS should be questioned about FI to
potentially better manage this disorder.
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Prospective comparison of balloon expulsion, anorectal
manometry and evacuation proctography for the diag-
nosis of evacuatory dysfunction

S. PALIT, N. THIN, C. KNOWLES, S. M. SCOTT and
P. J. LUNNISS

Blizard Institute, Academic Surgical Unit, Wingate
Institute, London, United Kingdom

Objective: Evacuatory dysfunction (ED) is prevalent,
and may be subclassified on the basis of specialist
tests. The discriminatory abilities of contemporary
tests were assessed by anorectal manometry (ARM);
balloon expulsion, using water-filled balloons dis-
tended to 50ml (BE50) and to individualised urge vol-
ume (BEurge); and evacuation proctography (EP).
Methods: Prospective study of 76 consecutive adults
undergoing assessment for ED (Rome III — functional
defecation disorder). Diagnostic yields and levels of
agreement were calculated.

Results: Diagnostic yields for ED were: ARM 70%,
EP 37%, BE50 35%, BEurge 21% and ARM = BE50
23%. For the diagnosis of ED, agreement was good
between balloon tests (86%; Kappa = 0.65), fair
between EP and BE50 (67 %; Kappa = 0.29), but poor
and discordant between ARM and EP (46%; Kappa =
0.03) and between ARM and BE50 (42%; Kappa = -
0.04) respectively. There was very poor agreement
between ARM and other tests for diagnosing subtypes
of ED (e.g. for pelvic floor dyssynergia between ARM
and EP, agreement 70%, Kappa = 0.01). Of 28 patients
(37%) with abnormal EP, 17 had significant anatomi-
cal abnormalities (none had coexistent functional
abnormalities). A further 31 patients had structural
abnormality in EP but the size did not reach signifi-
cance.

Conclusion: ARM has the highest diagnostic yield for
ED, but poor levels of agreement with other tests. EP
is the only test that can diagnose all subtypes of ED.
Clinical utility of tests, and diagnostic criteria should
be reappraised.
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The spinal anal-external sphincter continence reflex
P. BROENS!, F. PENNINCKX?, E. HEINEMAN® and J.
BOIX OCHOA*

1UMC Groningen, Dept. of Surgery, The Netherlands,
2KULeuven, Abdominal Surgery, Leuven, Belgium,
SUMC Groningen, Surgery, The Netherlands, and

4 Autonomous University, Barcelona Paediatric Sur-
gery, Spain

Objective: To evaluate the mechanism controlling
faecal continence.

Methods: Anal electro sensitivity, anorectal pressures
and rectal pressure-volumetry were measured in 17
control subjects before and after superficial local anal
anaesthesia, one subject before and after injected local
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anaesthesia and six control subjects before and after
spinal anaesthesia. The same investigations were done
with three patients with spinal cord lesions at the level
of Th3-L3.

Results: After superficial local anaesthesia, anal elec-
tro sensitivity decreased but basal anal pressure did
not change. Squeeze pressure decreased and rectal fill-
ing sensation levels remained present. Superficial local
anal anaesthesia reduced anal pressure recorded in the
distal anal canal during progressive rectal filling. The
same happened, in a more explicit way, after injected
local anaesthesia. After spinal anaesthesia, the anal
canal became insensitive to electric stimulation, but
basal and squeeze pressure values strongly decreased
and anal pressure increase during balloon retaining test
disappeared completely. With spinal cord lesions the
external sphincter could not squeeze on command, but
during the balloon retaining test the anal sphincter did
autonomously squeeze with more than 300 mmHg.
Conclusion: These results support the hypothesis that
faecal continence by contraction of the external
sphincter is depending on an spinal anal-external
sphincter continence reflex without influence of the
brain. The afferent receptors of this reflex are located
in the distal anal canal and are contact receptors who
are superficially subepithelial located. A not function-
ing continence reflex results in faecal incontinence.
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Obesity does not impact the prevalence of dyssynergic
defecation in adults with chronic constipation

R. SAAD', J. BAKER® and W. CHEY?

"University of Michigan, Dept. of Gastroenterology,
Ann Arbor, USA, and ®University of Michigan, Gas-
troenterology, Ann Arbor, USA

Objective: Dyssynergic defecation (DD) is character-
ized by the inability to coordinate the series of events
necessary to achieve evacuation of stool from the rec-
tum. On anorectal manometry (ARM), DD is identified
by paradoxical contraction or inadequate relaxation of
the anal sphincter during simulated defecation (Sim
Def). By balloon expulsion testing (BET), DD is defined
as the inability to pass a water filled balloon within a
prescribed period of time. No studies have evaluated
the impact of obesity on the prevalence of DD in
adults with chronic constipation (CC). Therefore, the
aim of this study is to assess the prevalence of DD in
obese adults compared to normal weight adults
through an analysis of ARM and BET results from
patients with CC.

Methods: We reviewed results from ARMs and BETs
performed in all adult patients (18 years of age and
older) with CC referred to a single tertiary care center
from 2002 to 2011. Data collected included age, gender;
height, weight, Sim Def response during ARM (normal
or abnormal); and BET (normal = able to pass a 50 cc
water filled balloon in <60 sec). We considered patients
with DD to have abnormal results on both ARM and
BET. The prevalence of DD was determined in normal
weight (BMI <25 kg m™), overweight (BMI >25 or
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<30 kg m?), and obese (BMI 230 kg m?) patients with
CC. Comparisons of dichotomous variables were per-
formed using a chi-square test.

Results: Data from 401 ARMs and BETs was analyzed.
Demographic data is presented in table 1. 104 adults
were defined as obese and 173 adults were defined as
normal weight. The remaining 124 adults were defined
as overweight. Compared to normal weight adults with
CC, there was no significant difference in the prevalence
of DD in either overweight or obese adults with CC.
Conclusion: BMI does not appear to influence the
prevalence of DD in a constipated adult population.
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New high-resolution anorectal manometry parameters
for predicting balloon expulsion in patients with
chronic constipation on the basis of a three-dimen-
sional integrated pressurized volume of spatiotemporal
plot

K.-W. JUNG, S.-Y. JOO?, S.-]. MYUNG?, D.-H.
YANG?, .-W. KIM®, K.-]. KIM®, B.-D. YE®, ].-S. BY-
EON?®, H.-Y. JUNG®, S.-K. YANG? and J.-H. KIM®
1Asan Medical Center, Dept. of Gastroenterology,
Seoul, Republic of Korea, ?’Asan Medical Center, Bio-
medical Engineering, Seoul, Republic of Korea, and
3Asan Medical Center, Gastroenterology, Seoul,
Republic of Korea

Objective: Anorectal manometry during simulated
evacuation (SE) and the rectal balloon expulsion (BE)
test, based on 2-dimensional linear waves, has limita-
tions in predicting the results of the BE test, and the
relationship between pressures and BE is unclear. The
newly developed high-resolution anorectal manometry
(HRAM) can show a spatiotemporal plot based on 3-
dimensional pressurization. We aimed to develop new
parameters for predicting BE test on the basis of three-
dimensional integrated pressurized volume (IPV).
Methods: A total of 62 constipated patients

(M:F = 26:36, mean age = 62 = 14) who visited the ter-
tiary care center from October to November of 2011
were identified. BE was done using 50 ml of water and
an elapsed time of more than 1 min was regarded as
failure. HRAM during SE was performed using circum-
ferential sensors with 23 channels (Sandhill, Highland
Ranch, CO) in 6-cm lengths. These profiles were then
converted to ASCII files and analyzed with MATLAB™
program (The Math Works, Natick, MA) by an experi-
enced bioengineer. A three-dimensional IPV was plot-
ted after transforming the data to a cubic spline
interpolation followed by resampling the manometry
position at 0.1 cm intervals.

Results: Twenty two (35.5%) out of 62 patients failed
the BE test. The mean IPVs of the upper 2-cm channels
and the lower 4-cm channels were

385.13 + 271.44 mmHg s cm and

563.07 + 304.75 mmHg s cm, respectively. The mean
IPVs of the upper 3-cm channels and the lower 3-cm
channels were 401.16 + 270.61 mmHg s cm and
606.36 + 330.37 mmHg s cm, respectively. After a
receiver-operator characteristic curve analysis, it was

Table 1: Demographic data for BMI Categories

Normal BMI Overweight Obese
(<25kg/m?) (BMI > 25 or <30 kg/m?) | (BMI>30 kg/m?)
N 173 124 104
Gender 88% female 87% female 84% female
Avg Age (SD) 46.6 +18.9 487 +16.4 487+ 13.6
% with DD 23.1% 21.0% 17.3%
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found that a higher IPV in the upper 2-cm channels as
compared with the lower 4-cm channels during SE
(area under curve: 0.75, 95% CI: 0.63-0.88, cut-off: -
192.70, sensitivity: 0.75, specificity: 0.73, P < 0.01) and
a higher IPV in the upper 3-cm channels as compared
with the lower 3-cm channels during SE (area under
curve: 0.71, 95% CI: 0.58-0.84, cut-off: -114.63, sensi-
tivity: 0.55, specificity: 0.91, P < 0.01) proved to better
discriminate a successful BE test from a failure.
Conclusion: The newly developed IPV method based
on a three dimensional spatiotemporal plot appears to
be clinically useful for predicting a successful BE test.
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Ano-rectal Dysfunction (ARD) in Functional Bowel
Disorders (FBD): A systematic bio-mechanical evalua-
tion - Clinical pilot study

P. BASU', T. NAIR? L. ANG? S. FARHAT®, M. JAF-
RI°, S. FOUSTIN? and N. JAMES SHAH?

1Columbia University, Dept. of Gastroenterology,
New York, USA, °North Shore University, Internal
Medicine, New York, USA, and °NYMC Richmond,
Internal Medicine, New York, USA

Objective: Functional Bowel Disorders a collection of
symptom Complex with disabling clinical state with-
out any organic etiology. Prevalence is global with
increasing morbidity affecting Quality of life Score and
compromised daily life style. Ano-rectal dysfunction
with dysmotility is a salient clinical manifestation.
This study evaluates Ano-Rectal Physiology in FBD.
Methods: Hundred (n = 100) patients were recruited
with Group A control (n = 50) Male:Female(25:25),
Group B ROME 3 proven IBS with Bl Diarrheal

(n = 15) male:female (6:9), B2 Mixed (n = 17) male:fe-
male (7:10) and B3 Constipation (n = 18) male:female
(5:13). All under went Stool, Lab, to exclude Infection,
Systemic Disorders, Proctoscopy, Pre and Post Ano rec-
tal Manometry and Anorectal Electromyography(EMG).
Exclusion: Diabetes mellitus, Pregnancy, Thyroid dys-
function,drugs affecting GI Motility, known GI or Sys-
temic Dysmotility Pelvic floor dysfunction Anal
fissure Or Rectal incompetence.

Results: Group A, 4/50(8 %) high sphincter pressure,
48/50(96%) normal compliance, RAIR normal. Group
B1: 4/15(26%) altered squeeze pressure, 14/15(94%)
normal compliance, 14/15(94%) RAIR normal. Group
B2: 4/14(28%) altered Maximum Squeeze pressure, 15/

Table Thickness and length of anal sphincters measured by 3D-EAUS
(mm, mean £ SD)

Male (n=15) |Female (n=31) |Total (n=46) |t-test
Gender 44.8+14.3 4741124 47+13 |[0.536
Thickness
- EAS subcutaneous part 7.5+0.6 7.6+0.6 7.5+0.6 |0.587
- EAS superficial part 8.1+1.3 6.910.9 7.3+1.1 |0.001
- PRm 8.7+13 9.0+1.5 8.9+1.4 |0.605
- IAS 1.7+04 1.8+0.3 1.8+0.3 |[0.095
Length
- EAS subcutaneous part 13.2+3.3 11.2+1.3 11.9+2.32 (0.005
- EAS superficial part 241+4.7 19.6+3.1 21.1+4.3 |0.0001
- PRm 12.4+3.6 12.2+2.8 12.2+3.1 |0.84
- 1AS 28.5+45 25344 26.3+4.6 (0.03
- Entire anal canal 38.6+6.6 340+43 35.5+5.6 |0.007
- anal canal, anterior 359+8.4 27.7+54 30.4+7.5 [0.0001
- anal canal, posterior 38.3+6.5 34.77+5.0 35.9+5.7 (0.045

17(88%) normal Compliance, 16/17(94%) normal
RAIR. GroupB3: 9/18(50%) elevated resting pressure,
6/18(33%) altered compliance, 2/18(11%) altered RAIR.
All subjects had normal EMG.

Conclusion: This study reveals Altered Ano rectal
Dynamics in FBS Constipation type. Detailed neuro
physiological study needs to validate.
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Normative anatomy of anal sphincter detected by 3D-
d 1 ultr aphy: A study in Thai population
K. TANTIPHLACHIVA', ]. PATTANAARUN?, C. SA-
HAKITRUNGRUANG? and A. ROJANASAKUL?
!Chulalongkorn University, Dept. of Surgery, Bang-
kok, Thailand, and ?Chulalongkorn University, Sur-
gery, Bangkok, Thailand

Objective: Understanding anatomy of anal sphincter
complex is crucial in treatment of anorectal disorders.
With 3D-endoanal ultrasound (EAUS), it is possible to
define layers of tissue with less operator-dependency.
We introduced EAUS to King Chulalongkorn Memorial
Hospital since 2009. Normative character of our popu-
lation has not been established.

Methods: Forty-six healthy subjects (M:F 15:31, mean
age + SD, 47 = 13 years) without bowel symptom were
enrolled. All had no previous anorectal or abdominal
surgery other than simple appendectomy. EAUS was
performed with mechanically rotated probe (1850 B&K
Medical, Sanhoften, Denmark) which produce 3600
view of the entire anal canal in 3D box. Series of scan
composed of frequency ranges of 9, 10, 13 and 16 MHz.
Measurement of thickness and length at 3, 6, 9 and 12
o’clock were performed for external anal sphincter
(EAS), internal anal sphincter (IAS) and entire anal

112

Characteristics Group A Group B1 Group B2 Group B3
Sphincter Pressure High (8% Normal Normal Normal
Compliance Altered (#96) Altered (A80) Alered (11%) | Altered (33%
RAIR Normal Altered (6%) | Altered (6%) | Altered (11%)
Squecze pressure Normal Altered [(26%) | Normal Normal
i i m squesze Normal Normal Altered (28%) | Normal
pressure

Hesting Pressure Mormal Normal Normal Elevated [S0%)
EMG Normal Normal Normal Normal

canal. For puborectalis muscle (PRm), thickness at 3, 6
and 9 o’clock and length at 6 o’clock were measured.
Mean thickness and length of each character were
defined. Differences between genders were analyzed
using Student’s t-test.

Results: Data are shown in table. By EAUS, EAS was
divided into the lower subcutaneous part and the upper
superficialis part. At upper anal canal, the PRm consti-
tute the highest and thickest part of the sphincter
complex. EAS superficialis part was significantly
thicker in male than in women. No difference between
genders found for thickness of EAS subcutaneous part,
IAS and PRm. EAS superficialis is the longest part of
voluntary sphincter. Length of EAS subcutaneous part,
superficial part, IAS and entire anal canal were signifi-
cantly longer in male than female. Length of anal canal
was shorter in the anterior than the posterior.
Conclusion: We presented details of thickness and
length of anal sphincter portions in healthy subjects
shown by EAUS. This knowledge will guide diagnosis
and treatment of disorders involving anal sphincter.
Here, EAS subcutaneous part consists of at least 33.5%
of anal canal length. Thus, division of this portion may
lead to impaired voluntary sphincter. Anal sphincter
length was shorter in female than male, thus, the same
degree of injury may lead to more severe symptoms.
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Prevalence of dyschezia in healthy infants 0 to

6 months

C. BOGGIO MARZET" and M. T. BASALDUA?
!Hospital Pirovano, Dept. of Pediatric Gastroenterol-
ogy, Buenos Aires, Argentina, and 2Hosp1'ta] Pirovano,
Pediatric Gastroenterology, Buenos Aires, Argentina

Objective: Infant dyschezia (IDZ) is a functional gas-
trointestinal disorder (FGD) unrecognized by the pedia-
trician and pediatric gastroenterologist. The Rome III
Criteria defined IDZ in an infant younger than

6 months of age of at least 10 minutes of straining and
crying before successful passage of soft stools with no
other health problems. No data is available in the pedi-
atric literature on its prevalence in healthy infants.
Objective: To demonstrate the prevalence of IDZ in

NEUROGASTROENTEROL MOTIL 2012, 24, SUPPLEMENT 2, 43-190



healthy children less than 6 months attending an out-
patient pediatric care center.

Methods: A retrospective sample of 372 surveys done
to mothers of infants who attend the outpatient pediat-
ric care center. A questionnaire that assessed the pres-
ence of FGD by Rome III Criteria were used. Study
period: 01-03-11 to 31-05-11. The following variables
were analyzed: age, sex, presence of IDZ and type of
food. Measures of association and risk were estab-
lished.

Results: The overall prevalence of IDZ was 34.1%
(boys 54.3%, girls 45.6%) with statistically significant
differences by sex (X2 P = 0.046). Mean age

2.75 months (range 0.13-5.98) with no difference
between children younger than 3 months respect to
others (X2 P = 0.610). Type of feeding: exclusive brest-
feeding (EBF): 64.2%, mixed feeding (brestfeeding +
infant formula=MF): 25.5% and exclusive infant for-
mula (EIF): 10.2% with statistically significant differ-
ences between brestfeeding compared to
complementary feeding (X2 P = 0.038) demonstrating
an increased risk (OR 1.63) of IDZ between the second
group.

Conclusion: IDZ is a prevalent FGD in healthy
infants during the first six months of life. Formula-fed
infants are at increased risk (OR 1.63) to present IDZ
respect to exclusively brestfed infants. Recognizing
this entity avoids the unnecessary use of therapeutics
strategies, such as anal stimulation and laxatives,
addressing the treatment of an apparent nonexistent
constipation.
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Recto-anal manometry: Comparison between type 2
diabetics and healthy individuals

J. XAVIER JORGE!, C. ALMEIDA?, F. DELGADO?, M.
SIMOES?, A. COELHO? and A. SILVA®

1University of Coimbra, Faculty of Medicine, Conde-
ixa-a-Velha, Portugal, University of Coimbra, Faculty
of Medicine, Portugal, and 3Coimbra, Portugal

Objective: Diabetes influences the motility of many
parts of gastrointestinal tract. However, its influence
on the recto anal motility is not consensual. It is our
aim to compare recto-anal manometric characteristics
between diabetics and healthy individuals.

Methods: A recto-anal manometry was performed to
33 type 2 diabetics of both gender, without signs of
autonomic neuropathy, with a mean age of 58.82 years,
and 34 healthy individuals with a mean age of

57.03 years. Pressure is in mmHg. Student t Test was
used and data are mean + standard deviation.

Results: In diabetics vs non diabetics, the resting pres-
sure in the external sphincter was 56.61 + 21 vs

48.0 £ 17.1, P = 0.07. In the internal sphincter, the anal
channel and in the recto, pressures were similar. The
relaxation, during the recto anal inhibitory reflex was
48.52 + 26.3% vs 38.10 + 23.1%; P = 0.06. The mini-
mum rectal sensibility and the maximum tolerable
volume registered similar values. During the squeeze
the pressure increase was 86.4 + 61.1 vs 125.67 = 57.0,
P =0.008; average squeeze pressure 55.75 + 41.6 vs
82.29 + 40, P = 0.01; amplitude under zero

137.45 + 68.6 vs 187.14 + 67.6, P = 0.004 and area
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under curve 622.1 = 270. vs 9813.3 = 301.1, P = 0.008.
In the squeeze endurance the values were: pressure
increase 103.3 + 60.7 vs 132.5 = 55.8, P = 0.03; average
squeeze pressure 61.6 = 22.0 vs 82.0 = 43.3, P < 0.05,
area under curve 1515.9 = 1160 vs 2127.0 + 1116,

P =0.03. The pressure after squeeze was similar.
Conclusion: 1 - The pressures augment were signifi-
cantly higher in non diabetics during the squeeze and
the squeeze endurance. 2 - The resting pressure in the
anal sphincters, in the anal channel and in the recto
was similar. 3- The rectal sensibility thresholds and
the recto anal inhibitory reflex did not revealed signifi-
cant differences.
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Medium term outcomes following sacral nerve
stimulation in patients with severe rectal evacuatory
dysfunction allied to rectal hyposensitivity

N. THIN, S. M. SCOTT and C. KNOWLES

Queen Mary University London, NCBRSI, United
Kingdom

Objective: Sacral nerve stimulation (SNS) is an evolv-
ing treatment for constipation. A subgroup of patients
with rectal evacuatory dysfunction (RED) at the Royal
London Hospital had been involved in a trial to inves-
tigate the effects of SNS on rectal sensation. This fol-
low-up study presents the medium term clinical
outcomes of patients who underwent permanent SNS
from this cohort.

Methods: Fifteen patients with severe RED and
demonstrable rectal hyposensitivity (elevated thresh-
olds to balloon distension in comparison with age- and
sex-matched controls), but normal colonic transit,
entered the original double blinded placebo controlled
crossover trial. SNS was performed by the standard 2-
stage technique (temporary then permanent implanta-
tion). Medium term clinical outcomes of all these
patients were studied. Reportable events were collected
prospectively on ‘open label’. Study endpoints were
selected from a previous study by Maeda et al. [1] of
clinical outcomes and reportable events in SNS
patients treated for faecal incontinence. Outcomes
were classified into three ordinal categories: good,
acceptable and suboptimal. Reportable events included
suboptimal therapeutic responses, adverse events and
other events related to the SNS that required addi-
tional clinical management.

Results: 12 of 15 patients who originally underwent
peripheral nerve evaluation had further permanent
implantation of the device. At median follow up of 28
(16-44) months, 4 (33%) had a good outcome; 6 (50%)
had an adequate outcome; 2 (17%) had a suboptimal
outcome. At last follow up, 9 (75%) implantable
devices were in situ. Two devices had been explanted
for suboptimal outcomes and one device removed for a
patient requiring MRI scanning for an unrelated prob-
lem. 31 reportable events requiring intervention by the
team were documented. This led to 35 clinical inter-
ventions (28 conservative interventions and 8 operative
interventions). Operative interventions included: 3
repositioned leads, 3 device removals, 1 stimulator
exchange and 1 procedure to reposition the lead and
revise the stimulator site within the same operation.
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Of all these interventions 5 patients had complete res-
olution of their reportable events.

Conclusion: Although our series contains only 12
patients, the findings suggest that SNS therapy for
patients with RED have a similar medium term effi-
cacy profile and clinical outcome to those treated for
faecal incontinence. 1. Maeda, Y., et al., Suboptimal
outcome following sacral nerve stimulation for faecal
incontinence. Br J Surg, 2011. 98(1): p. 140-7.
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Top down medical treatment for dis-impaction of
patients in emergency department setting

J. JORDAN-ELY', |. HUTSON? and B. SOUTHWELL®
'Bowel Health Clinic, Lilydale, Australia, QRoya] Chil-
dren’s Hospital, Murdoch Childrens Research, Univer-
sity of Melbourne, Parkville, Australia, and *Murdoch
Childrens Research, University of Melbourne, Park-
ville, Australia

Objective: In recent years, the idea of high-dose, top-
down medical treatments has been discussed. This
study investigated the success of colonic dis-impaction
using high levels of laxatives at a public hospital emer-
gency department (ED). Current practice for dis-impac-
tion in adults within the facility is step-wise increase
with paraffin oil first line treatment followed by enema
if patient is distressed. For paediatric patients macro-
gol/electrolyte solutions via NGT combined with daily
suppository.

Methods: Eleven patients (5-68 years) with faecal
impaction presenting to a suburban public hospital ED
over seven days were triaged by senior nursing staff
and a specialist ED medical practitioner. Primary com-
plaint was chronic constipation unresponsive to cur-
rent treatment. Patients were given a dis-impaction
regimen of Movicol (polyethylene glycol) 8 sachets
plus 15-25 Dulcolax drops over a 4 h period within the
ED. Patients were subsequently discharged home with
Day 2 regimen (same medication) and followed up by
telephone next day by continence nurse. Patients were
directed by referral to community continence nurse for
follow up. Patients were encouraged to be participants
and in control of their own treatment.

Results: Patients mean (SEM) time to defecate was
within 10 h with reported output average 3-5 cups. All
patients expressed considerable relief and cessation of
abdominal pain within 6 h. Patients continued to defe-
cate daily and their maintenance dosage of Movicol
and Dulcolax SP. Patients reported that there were no
episodes of soiling following dis-impaction or during
maintenance (6 weeks). All patients on follow-up with
continence nurse practitioner avoided repeat ED pre-
sentation and had no further constipation (6 weeks).
Conclusion: Use of high doses of Movicol and Dulco-
lax is effective in dis-impaction of patients with
chronic constipation presenting to ED. Success is
quick and worked well in all patients in this small
group. Patients avoided hospitalisation which includes
naso-gastric washouts and rectal interventions. Cost
savings for the hospital averaged $1500 (AUD) per day
per patient. Time commitment from ED and families
was considerably lower than current interventions.
Success and compliance were high.
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Autonomic dysfunction and gastrointestinal symptoms
in the joint hypermobility syndrome

A. FIKREE', R. AKTAR?, R. GRAHAME® and Q.
AZIZ?

!The Wingate Institute, Dept. of Neurogastroenterolo-
gy, London, United Kingdom, *Wingate Institute, BIC-
MS, Neurogastroenterology, Queen Mary University
London, United Kingdom, and *University College
Hospital, Dept. of Rheumatology, University College
London, United Kingdom

Objective: The Joint Hypermobility Syndrome (JHS) is
a hereditary connective tissue disorder characterised by
hyperflexibility of the skin and joints as well as mus-
culoskeletal and gastrointestinal (GI) symptoms. Auto-
nomic dysfunction occurs in ‘functional’ GI disorders,
and also in JHS. Our objective was to determine
whether autonomic dysfunction contributes to the
presence of GI symptoms in JHS.

Methods: In a cross-sectional study in consecutive
referrals to GI clinics over 21 months, 43 patients (age
range 16-70, 95% female) with JHS were compared to
327 patients (age range 16-70, 54% female) without
JHS. The validated Bowel Disease Questionnaire
assessed for GI symptoms. The validated COMPASS
questionnaire was used for autonomic symptoms in
the domains of: constipation, diarrhoea, gastroparesis,
orthostatic intolerance, vasomotor, reflex syncope and
urinary, with higher scores indicating worse symp-
toms. Logistic regression analysis was performed for
each GI symptom using age, gender, JHS status, ortho-
static intolerance, reflux syncope, vasomotor and uri-
nary autonomic scores as covariates.

Results: In comparison to non JHS patients, those
with JHS had increased autonomic scores for all
domains except for reflux syncope. After adjusting for
age and gender, JHS patients had significantly
increased prevalence of alternating bowel habit, globus,
dysphagia, postprandial fullness, early satiety, regurgi-
tation and bloating vs non JHS patients. When the
autonomic scores were added to the regression model,
the strength of the association between GI symptoms
and JHS was reduced (image). Urinary autonomic
scores were associated with globus(P : 0.002) and dys-
phagia (P : 0.002), and orthostatic intolerance scores
with postprandial fullness (P : 0001), early satiety

(P : 0.002), regurgitation (P : 0.04) and bloating

(P 0.04).

Conclusion: Autonomic symptoms are associated
with both JHS and with GI symptoms. The strength of
the association between JHS and GI symptoms is
reduced by the presence of orthostatic and urinary
autonomic symptoms suggesting that they mediate the
association between the two. This may point to a
potential autonomic mechanism for GI symptoms in
JHS patients.

Syapton OR [adpsted for ape amd | O [sdusted for g pondier,
prvsder] Setvsamic pare]
Altermating bowel kabit | 4.10 (F:000) 190 (p002)
lebus 304 [pafbdi) 121 [phé7)
Dysghaga 339 p0.003) 127 [p0i64)
[0 I faliness__| 4.0 [0.001] T30 (p 08
Early saciety 29 [pe0 003} 142 [pBal)
Regurpitaticn 28 [p:0.01) 1.3 [p:0.59]
| Bleatizg .08 (0,000} 333 (p0a)
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Clinical dimensions of bloating in functional gastroin-
testinal disorders

J.-I. RYU', H.-K. JUNG?, E.-M. SONG®, H.-I. KIM', §.-
y. YOON?, K.-]. KWON?, S.-E. KIM', K.-N. SHIM", S.-
A.JUNG', 8. Y. YI' and ].-S. KIM'

"University of Seoul, Dept. of Internal Medicine,
Republic of Korea, °Korea, Internal Medicine, Seoul,
Republic of Korea, and *University of Seoul, Republic
of Korea

Objective: Although most previous studies in Western
indicate that bloating is related with lower gastrointes-
tinal (GI) symptoms, including irritable bowel syn-
drome (IBS), a few studies have attempted to classify
bloating as upper GI symptoms in Asia. We conducted
this to assess the prevalence of bloating with and with-
out overlapping FGIDs and to compare symptom
grouping in this population.

Methods: Participants in a comprehensive health
screening cohort were prospectively enrolled. They
completed the structured questionnaires, including
demographics, GI symptoms, medical and social histo-
ries, and also about their bowel habits. Principle com-
ponent factor analysis with varimax analysis was
used to identify symptom factors. Abdominal bloating
was defined as recurrent feeling of bloating or visible
distension at least 3 days a month in the last

3 months.

Results: Among a total of 1149 subjects (mean age,
44.8 + 10.2 years), the prevalence of abdominal bloat-
ing was 26.9%. Abdomen bloating related with female
gender (P = 0.009), age below 50 year (P = 0.029), soma-
tization (P = 0.007) and FGIDs such as IBS(P < 0.001),
functional dyspepsia(P < 0.020), functional conspita-
tion(P < 0.001), functional diarrhea(P = 0.006) by multi-
ple regression analysis. Factor analysis, with
orthogonal rotation, resulted in 5 component structure
with factor 1 including postprandial fullness, early sati-
ation, epigastric pain, heartburn, acid regurgitation and
bloating, factor 2 including hard stool, straining during
defecations, sensation of incomplete evacuation, sensa-
tion of anorectal obstruction, manual maneuvers to
facilitate of defecation, factor 3 and 4 including symp-
toms compatible to IBS-D and diarrhea, factor 5 includ-
ing fecal incontinence.

Conclusion: Abdominal bloating is very prevalent and
frequently overlapped with FGIDs. It was classified
into the upper GI symptoms group, which are com-
posed of postprandial fullness, early satiety, epigastric
pain, heartburn and acid regurgitation by factor analy-
sis. FGIDs as described in the validated Rome III crite-
ria are possibly too much categorized, therefore it may
be modified when it applies to variable regional envi-
ronments.
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Patients with chronic constipation attending out-
patient clinics in India and China may present as func-
tional dyspepsia and receive inappropriate treatment
K.-A. GWEE', N. PRATAP?, M. CHEN®, L. XIONG?,
K. SIAH®, U. GHOSHAL® and W. WHITEHEAD®
National University of Singapore, Yong Loo Lin
School of Medicine, Singapore, °Asian Institute of Gas-
troenterology, Hyderabad, India, °The First University
Hospital, Sun Yat-sen University, Guangzhou, China,
“National University Hospital, Singapore, Singapore,
>Sanjay Gandhi Postgraduate, Institute of Medical Sci-
ences, Lucknow, India, and ®University of North Caro-
lina, Chapel Hill, USA

Objective: We have observed that doctors in Asia fre-
quently make only cursory enquiry of bowel symp-
toms, attribute any abdominal complaint to dyspepsia,
and prescribe proton pump inhibitors as first line treat-
ment. Therefore we set out to describe the symptom
reporting and treatment experience of patients with
constipation criteria presenting to outpatient clinics in
India and China.

Methods: A survey was conducted of primary and sec-
ondary care patients presenting to two outpatient gas-
troenterology clinics in India and China, using a
culturally adapted and translated version of the Rome
3 FBD Questionnaire that had been locally validated.
Patients who were found to have organic disease dur-
ing investigation were excluded. Constipation was
identified by applying the Rome III criteria for func-
tional constipation (FC) and irritable bowel syndrome
with constipation (IBS-C).

Results: A total of 291 (171M, 120F) consecutive
patients presenting with non-organic diagnoses were
recruited; with a predominance of male patients from
India (M 63/141, 44.7%; age mean 38.53 year, SD14.83)
and female patients from China (F 46/150, 30.7%; age
mean 40.25, SD 12.02). Constipation criteria was met
by 108 patients (FC 57, IBS-C 51); prevalence 37.1%
(India 41.1%, China 33.3%) (M41.5%, F30.8%). The
most frequently reported symptoms were bloating
73.2%, straining 66.7%, incomplete evacuation 53.7%
and hard stool 50.0%. Most commonly reported as
most bothersome symptoms (>1 symptom allowed) by
patients were bloating 50.9%, incomplete evacuation
47.2%, straining 47.2%, indigestion 26.2%, unable to
enjoy food 17.6%, heartburn 11.1%. Consistent with
their primary care status, 28 (25.9%) had no previous
visits to doctors. Of the 80 secondary care patients,
only 26.2% reported satisfaction with their previous
treatment. On their previous treatment 45.0% felt
some improvement, 46.3% felt no change, and 7.5%
felt worse. Previous treatment consisted of proton
pump inhibitor (PPI) 81.3%, laxatives 71.3%, gastro-
kinetics 61.3%, anti-spasmodics 35.0%, traditional
herbs 18.8%, fibre supplement 13.8%, probiotics
12.5%, anxiolytic 11.3%.

Conclusion: The common presentation with bloating
and its reporting as the most bothersome symptom in
the majority, together with the extremely high rate of
PPI prescription suggest that a substantial number of
these patients with chronic constipation may have
been labelled as having dyspepsia. The low prevalence
of heartburn and indigestion would suggest that the
majority of these patients do not truly have dyspepsia.
These factors could explain the low satisfaction with
previous treatments received.
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The effect of acute axos colonic fermentation on the
interdigestive upper gi-tract motility and hunger rat-
ings in man

E. SCARPELLINI, E. DELOOSE?, R. VOS?, I. FRANC-
OIS®, J. DELCOUR®, W. BROEKAERT®, K. VER-
BECKE? and |]. TACK®

1KU Leuven, Dept. of Gastroenterology, Belgium, >KU-
Leuven, Gastroenterology, Leuven, Belgium, and *FU-
GEIA, Leuven, Belgium

Objective: Prebiotics are non-digestible, fermentable
food ingredients affecting the host by selective stimu-
lation of growth and activity of colonic bacteria. In par-
ticular arabinoxylan-oligosaccharides (AXOS) increase
bifidobacteria counts and colonic fermentation (CF) in
man. CF may affect upper GI motility and upper GI in-
terdigestive motility (UGIM), namely phase 3, is one of
the main trigger of hunger regulation. It is unclear
whether the interplay between UGIM and hunger is
affected by acute CF by AXOS administration.
Methods: Thirteen fasted HV (6M; 32.9.8 = 2.9 years;
BMI= 21.6 = 0.8 kg m™) underwent two antroduodenal
high-resolution manometry studies in a randomized
single-blinded order after 20 g oral AXOS or placebo
(maltodextrin (M)), at least 1 week apart, and simulta-
neously 13C-lactose ureide and H2 breath tests to
assess oro-cecal transit-time (OCTT) and CF, together
with hunger VAS questionnaire.

Results: Acute AXOS administration significantly
increased CF without affecting the OCTT (786 = 179
vs 158 + 31 H2 ppm*min, AXOS vs M, P < 0.05;
OCTT 351.5 = 30 vs 351.3 + 19.5, AXOS vs M,

P = NS). A total of 23 and 24 phases 3 (F3) were regis-
tered in the M and AXOS arms respectively (P = NS).
The number of gastric (G) F3s were not significantly
affected by AXOS (6/23 vs. 8/24, P = NS) nor those of
small bowel (SB) origin (18/23 vs. 16/24, P = NS), such
as the duration of G and SB F3 (2 vs 2 and 6 vs 8 min,
both P = NS). AXOS did not change the number of
phase 1 (F1), phase 2 (F2) (18 vs 21 and 31 vs 31, both
P = NS) and their durations (23 vs 17 and 180 vs

137 min for F1 and F2 respectively, both P = NS). The
hunger and appetite scores 60 min before F3s tended to
be higher after AXOS (91 = 18.6 vs 69 = 17.5 and
108.6 + 16.2 vs 80.6 = 16.6, both P = 0.06). The hunger
peaks number did not differ between AXOS and M (9
vs 8, NSJ, nor their duration (9.25 = 1 vs 10 = 1.9 min,
NS| and interval (8 vs 10 min, NS).

Conclusion: AXOS does not affect interdigestive gas-
trointestinal motility but tends to increase the hunger
ratings in the fasting state in man.
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Cerebral cortical excitability is abnormal in patients
with painful chronic pancreatitis

S. SCHOU OLESEN', T. M. HANSEN?, C. GRAVER-
SEN?, M. VALERIANIE and A. DREWES®

!Aalborg Hospital, Mech-Sense, Dept. of Gastroenter-
ology, Denmark, ?Aalborg Hospital, Mech-Sense, Dept.
of Gast, Denmark, and *Rome, Italy

Objective: In patients with painful chronic pancreati-
tis (CP) there is increasing evidence of abnormal pain
processing in the central nervous system. To further
elucidate these abnormalities, we investigated the cere-
bral response to experimental pain stimuli in CP
patients.

Methods: Contact heat evoked potentials (CHEPS)
were recorded in 15 patients with CP and in 15 healthy
volunteers during repetitive stimulation of the upper
abdominal region (pancreatic “viscerotome”’) and the

© 2012 THE AUTHORS

right forearm (heterologous area). Three sequences of
painful stimuli were applied at each site. Subjective
pain scores were assessed by a visual analogue scale.
Habituation was calculated as the relative change in
CHEPS amplitudes between the first and the third
stimulation sequence.

Results: As expected pain scores decreased in healthy
volunteers during successive stimulations at both sites
(i.e. habituation), while in the CP group they remained
unchanged. The cerebral response consisted of an
early-latency, low-amplitude response (N1, contralat-
eral temporal region) followed by a late, high-ampli-
tude, negative-positive complex (N2/P2, vertex).
During successive stimulation of the pancreatic area
N2/P2 amplitude increased 25% in CP patients, while
they decreased 20% in healthy volunteers (P = 0.006).
After stimulation of the forearm N2/P2 amplitudes
increased 3% in CP patients compared to a decrease of
20% in healthy volunteers (P = 0.06).

Conclusion: Taken together, CP patients had an
abnormal cerebral response to repetitive thermal stim-
uli. This was most prominent after stimulation of the
upper abdominal area. As this area share spinal inner-
vation with the pancreatic gland, these findings likely
mirror distinctive abnormalities in cerebral cortical
pain processing.
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Maladaptive brain changes contribute to gastrointesti-
nal symptoms in diabetes mellitus patients

C. BROCK!, C. GRAVERSEN?, |. B. FROKJZR®, E.
SOFTELAND?, M. VALERIANF® and A. M. DREWES?
"Mech-Sense, Medical Gastroenterology, Aalborg, Den-
mark, Mech-Sense, Medical gastroenterology, Aalborg,
Denmark, *Mech-Sense, Dept. of Radiology, Aalborg,
Denmark, *Haukeland Universitets sygehus, Bergen,
Norway, and 5OSpeda]e Bambino Gest, Rome, Italy

Objective: Longterm diabetes mellitus (DM) have
been associated with neuronal changes in the enteric,
peripheral and/or central nervous system (CNS). More-
over abnormal visceral sensation and gastrointestinal
(GI) symptoms is seen in up to 75% of patients. To
explore the role of diabetic autonomic neuropathy
(DAN] in patients with long-standing DM, we investi-
gated psychophysical responses and neuronal activity
recorded as evoked brain potentials (EP’s) and dipolar
source modelling.

Methods: Fifteen healthy volunteers and 14 type-1
DM patients with DAN were assessed with a symptom
score index characterizing upper GI abnormalities.
Multi-channel (62) electroencephalography was
recorded during painful electrical stimulation of the
lower oesophagus. Brain activity to painful stimula-
tions was modelled by use of Brain Electrical Source
Analysis (BESA).

Results: Diabetic patients had higher stimulus intensi-
ties to evoke painful sensation (P < 0.001), longer laten-
cies of N2 and P2 components (both P < 0.001), lower
amplitudes of P1-N2 and N2-P2 complexes (P < 0.001;

P = 0.02). Inverse modelling of brain sources showed
deeper bilateral insular dipolar source localization

(P = 0.002). Symptom score index was negatively corre-
lated to the depth of insular activity (P = 0.004) and posi-
tively correlated to insular dipole strength (P = 0.03).
Conclusion: DM patients show neuroplastic changes
in the CNS. The role of abnormal insular processing
may explain the development and persistence of upper
GlI-symptoms related to DAN. This enhanced under-
standing of DAN may have clinical and therapeutically
implications.
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Gastrointestinal dysfunctions in Parkinson’s Disease
and other parkinsonian disorders

C.-M. SHIN', J.-Y. LEE?, T.-J. KIM?, D.-H. KIM? and N.
KIM®

!Seoul National University, Dept. of Internal Medi-
cine, Seongnam, Republic of Korea, °SMG-SNU Bora-
mae Medical Center, Neurology, Seoul, Republic of
Korea, and *Seoul National University, Internal Medi-
cine, Republic of Korea

Objective: To comparatively investigate the frequen-
cies of various gastrointestinal (GI) symptoms in
patients with Parkinson’s disease (PD), parkinson-plus
syndromes, vascular parkinsonism and drug induced
parkinsonism, and to evaluate the relationships
between GI symptoms and the severity of PD.
Methods: A 188 consecutive patients with parkinson-
ism (123 PD, 29 parkinson-plus syndrome, 21 vascular
parkinsonism, and 10 drug-induced parkinsonism) who
had visited movement disorders clinic between January
and March 2012 at Boramae Medical Center, were
screened for GI symptoms using a structured question-
naire regarding drooling, dysphagia, gastroesophageal
reflux disease (GERD), and constipation. Drooling was
evaluated by SCS-PD, dysphagia by SDQ, and GERD
by GERD questionnaire. Constipation was screened
according to ROME-III criteria.

Results: The frequencies of drooling, dysphagia,
GERD, and constipation was found in 42.9%, 25.2%,
18.1%, and 66.4% in PD; 27.6%, 20.7%, 28.6% and
65.5% in parkinson-plus syndrome. In PD, the unified
Parkinson disease rating scale (UPDRS) score was sig-
nificantly correlated with SDQ and GERD question-
naire scores (Pearson’s correlation coefficient = 0.325
and 0.231, respectively, all P-values < 0.05); the sever-
ity of these 2 symptoms showed similar correlations
with Hoehn and Yahr (HY) stage. Constipation was the
most common among the GI symptoms from its early
stage (73.7% in HY stage 1) but it was not further
increased by advanced stage. Drooling was more severe
in vascular parkinsonism than in primary parkinoso-
nian disorders [SCS-PD score, 4.0 = 5.0 vs. 1.9 = 3.8;
age and gender-adjusted odds ratio, 1.15 (1.04-1.28);

P =0.007], but there were no significant differences in
the frequencies of each GI symptoms between synuc-
leinopathies and tauopathies or between lewy body dis-
eases and non-lewy body diseases.

Conclusion: GI dysfunction is also common in other
parkinsonian disorders as in PD. Constipation, a lower
GI dysfunction, is common in early stage of the dis-
eases, whereas dysphagia, drooling and GERD symp-
toms, which are upper GI symptoms, seem to appear in
later stages. Further studies are warranted to reveal the
differential involvement of GI systems according to the
subtypes and severities of parkinsonian disorders.
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Overlapping upper and lower gastrointestinal symp-
toms suggestive of additional functional gastrointesti-
nal disorders in IBS: Rome II versus Rome III

M. SIMREN', M. SHEIKHP?, I. POSSERUD® and H.
TORNBLOM?®

ISahlgrenska Academy, Dept. of Internal Medicine,
Inst. of Medicine, Gothenburg, Sweden, >University of
Gothenburg, Angered, Sweden, and *Institute of Medi-
cine, Dept. of Internal Medicine, Sahlgrenska Acad-
emy, Gothenburg, Sweden

Objective: IBS patients often complain of a wide range

of symptoms, including symptoms from other parts of
the gastrointestinal (GI) tract than the bowel. We eval-
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uated the presence of symptoms suggestive of other
functional gastrointestinal disorders (FGIDs) in IBS
according to Rome II or III criteria, and assessed factors
of importance for widespread GI symptoms.

Methods: We included 670 patients with IBS - 308
Rome II positive IBS patients 2002-2007 (mean age

40 years, range 18-73; 226 females), and 362 Rome III
positive IBS patients 2007-2011 (mean age 37 years,
range 18-73; 285 females). The patients completed the
Rome II or III Modular Questionnaire, respectively.
Symptoms suggestive of functional esophageal, gastro-
duodenal and anorectal disorders were included in the
analyses. Presence of anxiety and depression was
assessed with the Hospital Anxiety and Depression
scale.

Results: 76 (Rome II) and 68 % (Rome III) of the patients
had symptoms compatible with at least one additional
FGID. Symptoms suggestive of functional esophageal,
gastroduodenal or anorectal disorders were all prevalent
(Table). Using the Rome II criteria, functional anorectal
disorders were most prevalent and proctalgia fugax was
the single most common FGID, whereas functional gas-
troduodenal disorders were most prevalent when Rome
111 criteria were used, and the single most common
FGID was functional dyspepsia. Esophageal symptoms
were also common, with heartburn being reported by
the highest number of patients. The number of addi-
tional FGIDs besides IBS was higher in patients with
anxiety (P = 0.001 for Rome II; P = 0.002 for Rome III) or
depression (P = 0.005 for Rome II; P = 0.04 for Rome III).
With Rome II subtyping, patients with alternating bowel
habits were more likely to report additional FGIDs vs.
other subtypes (P = 0.03), whereas patients with unsub-
typed IBS were less likely than other Rome III IBS sub-
types to report additional FGIDs (P < 0.0001). No
consistent effect of age or gender on the number of addi-
tional FGIDs was seen.

Conclusion: A majority of IBS patients also report
symptoms compatible with other FGIDs, according to
both Rome II and III criteria. This implies a more
widespread gastrointestinal disturbance, and this is
related to psychological factors, as well as type of IBS
symptoms.

Rome I (n=308) [Rome 11l (n=362)

Esophageal Globus 5.4% 5.2%
syndrome _[2.7% NA

Chest Pain 8.5% 9.1%

Heartburn 26.0% 16.6%

Dysphagia 3.0% 3.0%

i 49%/6.5% * 47.5%

[Aerophagia/Belching** [5.8% 24.3%

Vomiting 13% 0.8%

Nausea NA 17.1%

Cyclic Vomiting NA 3.3%

inati 'EA 11%

Fecal inconti Total 22.4% 13.0%
Soiling 14.4% NA
Gross 8.0% NA

Anorectal pain Total 53% 36.2%

Proctalgia Fugax 'Es% '5.3%
Levator ani syndrome _|11.2% |NA

Chronic proctalgia |NA |11.9%

*Patients with dyspeptic symptoms/patients fulfilling Rome Il criteria for
functional dyspepsia. ** Belching only included in this category in Rome Iil.
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Generalized transit delay, hypomotility, and absent gut
reflex activity activity with spinal cord injury: Com-
parison to controls and slow transit constipation using
wireless motility capsules

W. HASLER', . BAKER? and G. RODRIGUEZ®
!University of Michigan, Dept. of Gastroenterology,
Ann Arbor, MI, USA, 2Unjversity of Michigan, Gastro-
enterology, Ann Arbor Michigan, USA, and *Univer-
sity of Michigan, Physical Medicine and
Rehabilitation, Ann Arbor Michigan, USA

Objective: Patients with spinal cord injury (SCI) com-
monly report symptoms of gastrointestinal dysmotility
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Region/Reflex | Pressure SCI Healthy STC P Value | P Value
Parameter | Patients Controls Patients SCI vs. SCI vs.
Controls STC
Patients
Gastric Emptying | 22.1+10.3 3.5+0.1 4.8+1.3 <0.0001 0.02
(h)
Contraction 6.8+3.0 13.241.2 16.543.9 0.10 0.15
numbers/h
AUC 28.5+9.9 34.6+3.6 43.4+8.2 0.60 0.32
SB Transit (h) 6.2+1.9 3.9+0.2 4.740.5 0.004 0.27
Contraction 52+47 2143 2447 0.10 0.38
numbers/h
AUC 61+56 23+4 29+7 0.08 0.38
Colon Transit (h) | 67.2422.5 | 23.442.0 91.045.5 <0.0001 0.16
Contraction 11.5+4.8 34.743.0 33.7+2.6 0.01 0.0004
numbers/h
AUC 34.5+18.0 | 94.0+10.2 | 126.3+13.4 0.06 0.001
GCR Contraction | -0.7+1.9 2.4+0.7 1.0+0.4 0.05 0.18
numbers/h
AUC -9.6+5.6 9.0+2.5 3.7+1.7 0.0006 0.003
including constipation, pain, bloating, and distention. 248

Isolated regional gastric and colon transit delays have
been documented in SCI, but studies of generalized
transit, contractility, and gut reflex impairments are
limited. Wireless motility capsule (WMC) methods
show altered gastric, small bowel (SB), and colon tran-
sit and pressure and blunted colon responses to meals
in dysmotility syndromes, but have not been employed
in SCL

Methods: WMC (SmartPill Corp.) data were compared
in 6 SCI patients (3 female; 2 cervical, 3 thoracic, 1
lumbar; 3 complete) vs. a database of 52 healthy con-
trols and 15 slow transit constipation (STC) patients.
Gastric emptying (normal <5 h), SB transit (normal

<6 h), colon transit (normal <59 h), and numbers of
contractions and areas under curves (AUC) >25 mmHg
h! were calculated for 1 h before and after gastric emp-
tying and during colon transit. Gastrocolonic reflexes
(GCR) were measured for 15 min before meals and
every 15 min for 2 h.

Results: 3/6 (50%) SCI patients had slow colon tran-
sit. 3/6 (50%) SCI patients had delayed gastric empty-
ing and 2/6 (33%) had delayed SB transit vs. 1/15 (7%)
and 4/15 (27%) of STC patients. Gastric emptying was
more prolonged with SCI than STC or controls; SB and
colon transit were slower with SCI vs. controls (Table).
Gastric contraction numbers trended lower, while SB
values were not decreased with SCI vs. controls. Com-
pared to controls and STC, colon pressure parameters
in SCI were reduced. GCR activity was modestly
blunted with STC but was absent with SCI.
Conclusion: Spinal cord injury patients exhibit
delayed colon transit similar to individuals with slow
transit constipation, and additionally show promi-
nently delayed gastric emptying and small bowel tran-
sit. These are associated with colonic hypomotility
and trends to antral hypomotility, rather than normal
to increased contractility in slow transit constipation.
Gastrocolonic reflexes after meals are more profoundly
impaired with SCI vs. slow transit constipation. Future
prospective investigations will relate these generalized
motor impairments to symptom profiles, comorbidi-
ties, and level and severity of spinal injury.

Impairment of gastrointestinal motility and evacuation
in patients with liver cirrhosis of different aetiologies
G. GUSMANOVA

Moscow, Russia

Objective: The socio-economic and medical impor-
tance of neurogastroenterology makes this science one
of the most topical areas in modern medicine because
of the considerable prevalence of gastrointestinal
motility impairment. Of enormous interest is studying
gastrointestinal motility and evacuation abnormalities
in patients with liver cirrhosis developing due to differ-
ent conditions. Liver cirrhosis is a disease that has
many causes and is characterized by very different clin-
ical manifestations, which result from hepatocellular
insufficiency, portal hypertension syndrome, and com-
plications of the latter. A detailed study of gastrointes-
tinal motility and evacuation abnormalities was
conducted in patients with liver cirrhosis developing
due to different background conditions at the Depart-
ment of Gastroenterology of the Republican Clinical
Hospital in the city of Ufa (Republic of Bashkortostan).
Methods: A total of 100 patients with liver cirrhosis
were randomized in this study. The patient distribu-
tion by cirrhosis aetiology was as follows: viral in 33
subjects, viral-toxic (alcoholic) in 16, primary biliary
cirrhosis in 14, alcohol-induced in 32, autoimmune in
3, and due to Budd - Chiari syndrome in 2 patients.
Results: Comparing the occurrence rates of dyspeptic
complaints between liver cirrhosis patients with differ-
ent aetiotropic factors, we found out that 87.5% of
patients with viral-toxic liver cirrhosis experienced
abdominal flatulence and right hypochondrial heavi-
ness, while 81.25% of patients in this group made
complaints of heartburn and belching with the acidic
content of the stomach, significantly more frequently
compared with viral liver damage: 36.36% of the latter
patients experienced abdominal flatulence; 45.45% of
them had pain and heaviness in the right hypochondri-
um, and heartburn was reported only by 36.36% of
patients with viral cirrhosis. All patients with primary
biliary cirrhosis 100% experienced heartburn; abdomi-
nal flatulence was reported by 85.71% of patients in
this group, statistically significantly more frequently
compared with viral infection-induced disease, 36.36%
(P = 0.0055). Nausea was felt by 92.86% of biliary
cirrhosis patients, significantly more frequently
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compared with viral-toxic liver cirrhosis, 18.75%

P =0.0002.

Conclusion: In patients with Budd-Chiari syndrome,
alcoholic and primary biliary cirrhosis, symptoms of
the motor-evacuation function occur significantly
more often and require medical treatment.
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Change in functional bowel symptoms after prostatec-
tomy: A case-control study

A. TOGHIANI', P. ADIBF, H. MAZDAK? and A.
DERAKHSHANDE®

Islamic Azad University, Najafabad Branch, Isfahan,
Islamic Republic of Iran, ®Isfahan University of Medi-
cal, Sciences, Isfahan, Islamic Republic of Iran, and
3Isfahan University of Medical Sciences, Isfahan, Isla-
mic Republic of Iran

Objective: Irritable bowel syndrome (IBS) is a chronic
functional bowel disorder that up to 20% of the popu-
lation is suffering from it. Also benign prostatic hyper-
plasia (BPH) is a common problem that approximately
90 percent of men may be affected by this condition
until the eighth decade of their life. Prostatectomy as a
surgery and pelvic intervention can cause IBS.
Methods: It was a case-control study including 66
patients in 2 case groups and 66 patients in 2 control
groups. Case groups were patients who underwent

open prostatectomy and transurethral resection of the
prostate (TURP) and control groups were patients who
were candidate for prostatectomy.

Results: Ten patients in case groups and five patients
in control groups had IBS. There was no significant dif-
ference in IBS between control and case groups
(P=0.117).

Conclusion: This is the first forward study regarding
bowel symptom changes following prostatectomy. The
main positive finding of this study is that open prosta-
tectomy was followed by significant increase in diarrhea
and bowel habit alternation associated with onset of
abdominal pain. Specifically the change was found after
open operation but not after TURP. Prostatectomy
whether in form of open or transurethral may cause
onset of abdominal discomfort and bowel habit change.
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Influence of immunosuppressive therapy on gastroin-
testinal transit after renal transplantation evaluated by
AC Biosusceptometry

M. AMERICO', M. D. CARMO B. TEIXEIRAZ,

I R. WANDERLEY?, O. BAFFA®, |. R. A. MIRANDA?,
R. B. OLIVEIRA® and L. A. CORA?

TUFMT, ICBS, Barra do Gargas, Brazil, ?Uncisal,
maceid, Brazil, *USP, Ribeirdo Preto, Brazil, and
YUNESP, ICBS, Botucatu, Brazil

Objective: Gastrointestinal (GI) complications after
renal transplantation are often associated with immu-
nosuppressant therapy; however, motility disorders
have been scantily studied. The aim of this study was
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Identification of purinergic si
enteric neurons

H. DONG, Y. JIANG, ].-W. KIM and R. K. MITTAL
University of California, Dept. of Medicine, San
Diego, USA

in the

Objective: ATP is an important neurotransmitter in
the enteric nervous system; it mediates synaptic as
well as postsynaptic events to control motility and
secretion. Numbers of studies have investigated puri-
nergic signaling in the control of small and large intes-
tine motility in animals and humans but limited
information is available in the esophagus. We investi-
gated whether esophageal enteric neurons functionally
express purinergic receptors, and if so, to determine
the mechanism of activation.

Methods: The enteric neurons were freshly isolated
from the esophagus of postnatal rats (~5 days) and
grown in primary culture for 7 days. Morphological,
immmunocytochemical and functional properties of
the neurons were then studied. Cytosolic free Ca2+
concentrations ([Ca2+]cyt) in the neurons were deter-
mined using a digital calcium imaging system.
Results: After primary culture for 7 days, dendrites
and axons appeared in the esophageal neurons. In imm-
munocytochemical studies, over 90% of the cells were
positively stained for PGP 9.5 or Milli-MarkTM Flu-
oroPan Neuronal Markerneuron mark antibody, two
neuron markers. In functional studies, KCI (100 m mol
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L™') was used to depolarize the membrane potentials,
and ATP (10 x mol L™} to stimulate purinergic recep-
tors. Amplitude of [Ca2*|cyt signaling in response to
purines was seen to occur in the following order; AT
P =AD P > UTP. ATP (10 g mol L™!) induced transient
Ca2' signaling in the absence of extracellular Ca2",
and sustained Ca2" signaling in the presence of extra-
cellular Ca2*. ATP-induced [Ca2*|cyt signaling in the
neurons was blocked by the nonselective purinergic
receptor antagonist pyridoxal phosphate-6-azo(benzene-
2,4-disulfonic acid) tetrasodium salt hydrate (PPADS),
and phospholipase C inhibitor U73122. Furthermore 2-
APB (inhibitor of IP3 receptors (IP3R) and blocker of
store-operated channel, (SOC)), and KB-R7943 (a selec-
tive inhibitor of the Ca2* entry mode of Na*/Ca2*
exchanger (NCX)) inhibited ATP-induced [Ca2*]cyt sig-
naling in the neurons.

Conclusion: Our results provide direct evidence for
functional purinergic signaling in the esophageal
enteric neurons. We also demonstrate that purinergic
signaling acts through P2Y1 receptors, leading to intra-
cellular Ca2* release through IP3R on the ER, and
extracellular Ca2* entry through SOC and the Ca2*
entry mode of NCX.

253
This abstract has been withdrawn.

NEUROGASTROENTEROLOGY & MOTILITY © 2012 BLACKWELL PUBLISHING LTD

R SESSIONS 117

to employ the Alternating Current Biosusceptometry
(ACB] to investigate the influence of immunosuppres-
sants on GI transit after renal transplantation.
Methods: The protocol has been approved by local Eth-
ics Committee. Twelve renal allograft recipients and 12
healthy volunteers were enrolled in the study. All the
patients were receiving triple immunosuppressive ther-
apy: prednisone (PRED), azathioprine (AZA) and tacroli-
mus (FK). After an overnight fast, subjects consumed a
standard 500 Kcal breakfast and 4 g of magnetic mark-
ers. ACB sensor was used to monitor gastric and colonic
abdominal projections at 10 min intervals for at least

8 h. Magnetic images were obtained to quantifying GI
transit parameters. From the gastric emptying (GE) and
colonic arrival (CA) time-intensity curves, mean GE
time (MGET), mean CA time (CAT) and mean small
intestinal transit time (MSITT) were calculated. The
results were expressed as mean + standard deviation.
Differences were evaluated by ANOVA and P value
<0.05 was considered statistically significant.

Results: MGET obtained for FK and controls was

44 + 33 min and 166 + 52 min, respectively. MGET
was significantly faster (P < 0.001) in FK group than
healthy controls. MSITT for FK and controls was

183 =+ 93 min and 196 + 66 min, respectively (P = 0.52).
MCAT was 229 + 101 min and 363 + 55 min for FK
and controls, respectively (P = 0.002).

Conclusion: Since patients were taking concomitant
drugs, we propositioned that the differences may be due
to the use of FK which is a macrolide and can stimulate
the gastric motility. There are still gaps in our knowl-
edge regarding the influence of immunosuppressants on
GI tract and versatile tools such as ACB sensor is able to
monitoring GI transit under several conditions.

and Disease
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TRPV4 channel activation stimulates enteric glia in
the mouse colonic myenteric plexus

B. GULBRANSEN, C. ALTIER and K. SHARKEY
University of Calgary, Physiology and Pharmacology,
Canada

Objective: Enteric glia are a unique type of peripheral
glia that surround enteric neurons within enteric gan-
glia and, similar to astrocytes in the brain, are thought
to actively modulate enteric neurotransmission. How-
ever, when, and how, enteric glia are activated during
physiological processes in the gastrointestinal tract are
poorly understood. Normal gut activity physically dis-
torts the nerve plexuses within the gut wall. In the
brain, recent evidence suggest that astrocytes respond
to cell swelling in response to hypo-osmotic stress
through TRPV4 channels. Given the numerous similar-
ities between enteric glia and astrocytes, we hypothe-
sized that enteric glia could respond to cell stretch
through TRPV4.

Methods: We tested this hypothesis in whole-mount
preparations of the myenteric plexus from the male
mouse colon using immunohistochemistry to reveal
the expression of TRPV4 in relation to neurons and
glia and Ca2' imaging to assess the consequence of
TRPV4 activation.

Results: We find TRPV4 immunoreactivity through-
out the myenteric plexus, localized to the membranes
of both neurons and enteric glia. However, using Ca2*
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imaging to monitor neuron and glial activity, we find
that activating TRPV4 channels in situ with the ago-
nist GSK1016790A (GSK; 100 n mol L™") primarily
stimulates responses in enteric glia. Following a 50 s
bath application of GSK, asynchronous Ca2* responses
throughout the enteric glia network persist for 392 s
on average. Glial responses to GSK are mainly
restricted to glial processes, but propagate to glial cell
bodies after summation.

Conclusion: Our data suggest that stretch-sensitive
TRPV4 channel activation in the myenteric plexus
activates enteric glia. Whether glial responses reflect
direct activation of glial TRPV4 or TRPV4-mediated
neuron-to-glia communication will be the subject of
further investigation.
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Distribution of TMEM100, a novel marker of the
mouse and human enteric nervous system

G. FARRUGIA', S. EISENMAN?, S. GIBBONS®, R. D.
SINGH?, M. SARR®, M. KENDRICK®, D. LARSON?, E.
DOZOIS® and K. R. SHEN®

IMayo Clinic, Gastroenterology and Hepatology,
Rochester, USA, 2Mayo Clinic, Enteric Neuroscience
Program, Rochester, USA, and *Mayo Clinic, Dept. of
Surgery, Rochester, USA

Objective: Transmembrane protein 100 (TMEM100) is
a 134-amino acid protein that is expressed in arterial
endothelium of mouse embryos. Its function and sys-
temic distribution have not been reported. TMEM100
mRNA is reported as present in the mouse muscularis
propria. The aim of this study was to determine the
distribution of TMEM100 in the mouse and human
gastrointestinal tract.

Methods: Gastrointestinal tissues were collected from
3 Balb/c mice. Normal human stomach (n = 3), jeju-
num (n = 3) and colon (n = 3) samples were obtained
from patients undergoing surgery for gastrointestinal
cancers or having bariatric surgery. Immunoreactivity
(IR) for TMEM100 was examined by immunofluores-
cence labeling of 15 um cross sections and whole
mount preparations of the muscularis propria. Double
immunolabeling for PGP9.5, Kit, and S100 was used
to determine co-localization of the TMEM100-IR
respectively with nerves, interstitial cells of Cajal
(ICC) and glia in the muscle and sub-mucosa.
TMEMI100 distribution was confirmed using antibodies
derived from two different species. Preabsorption of
these antibodies with their respective immunogens
decreased IR. Labeled structures were imaged by confo-
cal microscopy. Total internal reflection fluorescence
(TIRF) microscopy of HEK293 cells transfected with
TMEMI100-GFP plasmid was used to determine the
cellular localization of TMEM100.

Results: TMEMI100-IR expression was restricted to
enteric nerve cell bodies and nerve fibers of both
mouse and human tissues and co-localized with
PGP9.5-IR. TMEM100-IR was not found in glia or
smooth muscle. In mice, TMEM100 positive neuronal
structures were closely associated with ICC in the
deep muscular plexus of the jejunum but other popula-
tions of ICC were negative for TMEM100. All nerve
cell bodies examined in mouse and human stomach,
jejunum and colon were positive for TMEM100.
TMEMI100-IR nerve fibers were present in the myen-
teric and submucosal plexuses, in the longitudinal and
circular muscle layers, and in the submucosa. TIRF
microscopy showed that TMEM100 is specifically
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located in the plasma membrane of transfected
HEK293 cells.

Conclusion: TMEMI100 is a membrane protein
expressed in the mouse and human enteric nervous
system and is a pan-neuronal marker. Grant Support:
DK57061, DK52766
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High fat diet induces murine colonic neuronal cell loss
and enteric dysmotility: Role of macro-autophagy and
ER-stress

B. NEZAMI', S. M. MWANGI and S. SRINIVASAN'
!Emory University, Division of Digestive Diseases,
Atlanta, USA, and *Emory University, Division of
Digestive Diseases, VA Medical Center, Decatur, USA

Objective: High fat diet (HFD) and has been associ-
ated with gastrointestinal motility disturbances and
altered colonic habits. Saturated free fatty acid palmi-
tate has a major role in the detrimental effects of the
HFD and hyperlipidemia. Our aim was to investigate
the underlying mechanisms of the HFD induced gas-
trointestinal motility disorders and enteric neuronal
cell death with focus on the role of endoplasmic reticu-
lum (ER) stress and macro-autophagy.

Methods: Eight week old CF1 mice were fed a HFD
(60% kcal from fat) versus regular diet (RD, 18% kcal
from fat) for 12 weeks. 00Neuronal sub-population was
determined in colonic myenteric plexus by histochemi-
cal staining. In-vitro studies were performed on enteric
neuron cell line and primary enteric neuronal cells.
Neuronal cells were exposed to different doses of
sodium palmitate for 24 h before studying. Knock
down of two macro-autophagy pathway key proteins
(ATG-7 and Beclin-1) were performed to assess the role
of macro-autophagy in palmitate mediated cell dam-
age.

Results: Mice fed the HFD for twelve weeks showed
significant weight gain compared to the RD group
(54.23 £ 5.18 vs 41.01 = 2.49 g). Serum cholesterol,
LDL and triglyceride were significantly higher in HFD
group compared to RD. HFD group developed a consti-
pation phenotype including lower stool water content,
lower wet and dry stool weight, slower whole gut tran-
sit (P < 0.01) and colonic motility (P < 0.05). Whole
mount staining confirmed a decrease in the number of
nitrergic and cholinergic neurons in the colon of HFD
group compared to RD group. Exposure of enteric neu-
ronal cells to 0.1, 0.5 and 1 m mol L™! Palmitate
resulted in a dose dependent reduction in cells viability
and increase in cleaved caspase-3 protein level, while
LC3B protein level and autophagy flux as two markers
for macro-autophagy were significantly increased (Fig.
1A). Autophagy knock down decreased the level of
cleaved caspase-3 protein after exposure to palmitate
(Fig.1B). Finally, palmitate increased ER stress marker,
CHOP (Fig.1C), and decreased in the mitochondrial
marker, COX IV (Fig.1D).

Conclusion: High fat diet reduces the colonic motil-
ity, which is associated with enteric neuronal loss.
Enteric neuronal damage is caused by autophagy medi-
ated activation of apoptotic cascade and is associated
with mitochondrial damage and ER stress. This is the
first report to highlight the role of ER stress and
macro-autophagy in mediating the palmitate induced
enteric neuronal apoptotic cell death. Our results war-
rant further investigations to protect neuronal cell
damage in hyperlipidemia by targeting ER stress and
macro-autophagy pathways.
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Mechanisms involved in the therapeutic properties of
mesenchymal stem cells on colon damages: Applica-
tion to radiotherapy side effects

A. SEMONT!, N. MATHIEU?, C. DURAND?, C. DE-
MARQUAY? and M. BENDERITTER?

!nstitut de Radioprotection et de Stireté Nucléaire,
Fontenay-aux-Roses, France, and 2Institut de Radio-
protection et de Stireté Nucléaire, Fontenay Aux
Roses, France

Objective: Patients who undergo pelvic or abdominal
radiotherapy may develop high incidence of undesir-
able acute and/or chronic gastrointestinal complica-
tions resulting from radiation induced damages around
the tumor. The growing number of cases declared each
year and the specific complex symptoms have led some
specialists to talk about a new disease termed “‘pelvic-
radiation disease’’. Symptoms can also be aggravated
following a radiotherapy accident such as an overdose.
Treatments applied to manage complications of radio-
therapy are only symptomatic. In this study we address
the question of the use of mesenchymal stem cell ther-
apy to manage intestinal complications after radiother-
apy. We tested regenerative capability of mesenchymal
stem cells (MSCs) after radiation-induced severe colo-
nic epithelial ulceration and dysmotility.

Methods: Rats SD were subjected to a 27 Gy colorec-
tal irradiation. At this dose, irradiation induces histo-
logical and functional alterations of distal colon as
described in patients developing chronic side effects
after radiotherapy. Bone marrow derived-mesenchymal
stem cells (5.106) were intravenously administered
directly (preventive effects of lesion development) or
three weeks (curative effects) after radiation exposure.
Results: We demonstrated in this model that MSCs
reduce radiation effects on acute colonic disorders by
enhancing epithelium renewal. Our in vivo and In vi-
tro experiments showed an involvement of Wnt path-
way activation in MSCs effects on epithelial cell
proliferation. The colonic motility dysfunction partici-
pating in the process of radiation-induced chronic dis-
orders is also restored by MSCs infusion. This
therapeutic effect is partially dependent of MSCs
immunosuppressive properties and their abilities to
reduce oxidative stress via modulation of glutathione
(GSH). We also demonstrated that MSCs restore neu-
rally-induced muscle activity. MSCs treatment reduces
radiation-induced neurochemical changes of the myen-
teric nervous system. Indeed, radiation-increased nitric
oxide synthase immunoreactive neurons and enteric
glial cells is reduced after MSCs treatment.
Conclusion: Our results suggest that MSC infusion
could be used as a therapeutic treatment to limit acute
and chronic radiation-induced gastrointestinal dam-
ages.
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Endothelial and neural stem cells in the gut: A suc-
cessful team

S. SCHRENK', A. SCHUSTER', T. SCHWAB?, M. W.
LASCHKE®, M. D. MENGER® and K.-H. SCHAFER?
1Universitit fiir Angew. Wissenschaften, Inst. fiir Bio-
technologie, Zweibriicken, Germany, 2University of
Applied Sciences, Dept. of Biotechnology, Zweibriic-
ken, Germany, and 3CZ1'n1'ca]/EXpezrjmental Surgery,
University of Saarland, Homburg, Germany

Objective: Enteric neurons and blood vessels form an
intricate network throughout the gut. Anatomical sim-
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ilarities and equivalent molecular mechanisms suggest
interdependence. This study investigated the interrela-
tionship between developing ganglia and blood vessels
in the gut. To examine a possible functional interac-
tion on a cellular level, enteric precursors (ENS-cells)
and mesenteric vascular cells (MVCs) were used.
Methods: The stimulatory effect of factors released
from ENS-cells on the migration of MVCs was quanti-
fied with a transmembrane-migration assay as well as a
scratch assay. The effect of factors released from MVCs
on the proliferation and differentiation of ENS-cells was
studied in co-cultures using transwell-chambers fol-
lowed by immunofluorescence staining against neuro-
nal and glial markers. To monitor the migration of ENS-
cells and MVCs, a spheroid confrontation assay was per-
formed. From both cell types spheroids were generated,
picked and confronted in a three-dimensional collagen
matrix. The mutual interaction was analyzed using
multicellular spheroids consisting of MVCs and ENS-
cells. Immunofluorescence staining against neuronal
and glial markers to determine the nature of migrating
cells followed both assays. The in vivo situation of blood
vessels and nerves in developing gastrointestinal tract
was observed via whole-mount staining of embryonic
gut (E12) of a Nestin-positive GFP-mouse against the
embryonic marker CD31.

Results: In the transmembrane-migration assay as
well as in the scratch assay the migration of MVCs sig-
nificantly increased when cultured in ENS-conditioned
medium. Co-cultures of ENS-cells with MVCs lead to
an increased ENS cell proliferation and neuronal differ-
entiation. Obviously in the confrontation assay both
cell types migrated straight towards each other. In
immunofluorescence staining a neuronal outgrowth
was observed. Multicellular spheroids showed a paral-
lel outgrowth of MVCs with glial cells as well as neu-
ronal fibers. Whole mount staining of Nestin-GFP
transgenic mouse embryonic gut indicated a close
localization of Nestin- positive cells to blood vessels.
Conclusion: An emerging stimulatory effect of ENS-
cells and MVCs towards each other considering migra-
tion as well as proliferation and neural differentiation
could be examined. This supports the hypothesis of an
interdependence of the developing vascular and ner-
vous system in the gut.
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Wnt pathway in post-natal enteric nervous system

T. BERTALOT', A. SCHUSTER?, R. DI LIDDO® T.
SCHWAB?®, R. MEDERT®, P. REISCHMANN?, |. AP-
FEL?, S. RAJENDRAN?, P. P. PARNIGOTTO?, M. T.
CONCONP, O. MULLER* and K.-H. SCHAFER?
"University of Padova, Dept. of Pharmacological and
Pharmaceutical Sciences, Italy, University of Applied
Sciences, Kaiserslautern, Dept. of Biotechnology,
Zweibriicken, Germany, *University of Padova, Dept.
of Pharmaceutical and Pharmacological Sciences,
Italy, and *University of Applied Sciences, Kaiserslau-
tern, Dept. of Biochemistry, Zweibriicken, Germany

Objective: Wnt signaling is essential for the develop-
ment of the nervous system. So far research has dwelt
much on the role of this pathway in the development
and maintenance of the central nervous system, as
well as on its crucial role in the origin of peripheral
nervous system from neural crest. The present work
investigates Wnt signaling in the post-natal enteric
nervous system (ENS) especially in combination with
LPS, as a central mediator in intestinal inflammations.
Methods: ENS cells were isolated from post-natal rat
gut and maintained in culture according to Schaefer
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et al. (1997). Long term LPS and thWnt3a stimulation
studies were performed on ENS cells for 7 (T7) and 14
(T14) days. Specific neuronal and glial markers expres-
sion were immunohistochemically investigated. Cal-
cium imaging analysis were performed using LPS and/
or rhWnt3a stimulation on ENS cells cultured for 7
and 14 days. In parallel the activation of f-catenin
depending Wnt signaling was investigated by transfec-
tion (Rotifect-plus) with a newly designed and devel-
oped GFP reporter plasmid. Transfected cells were
stimulated with 5 ug ml"! LPS or 20 ng ml"! thWnt3a
for 24, 48 and 72 h. An EGFP plasmid was used as
transfection positive control. f-catenin expression were
evaluated by FACS.

Results: Immunofluorescence stainings of ENS cells
stimulated with LPS and rhWnt3a shows an increase of
neuronal outgrowth compared to control as demostrated
by plll-tubulin and neurofilament expression. At T14 a
colocalization of Nestin and PGP9.5 positive cells is
observed. LPS and thWnt3a stimulated cultures showed
higher -catenin expression than control samples. Cal-
cium imaging has shown that at T7 and T14 20% of all
neurons respond to thWnt3a with a calcium influx,
whereas less than 1.5% reacted with a calcium decrease.
After pre-treatment with LPS for 24 h, 10% (T7) and 7%
(T14) of neurons respond to Wnt3a with a calcium
influx. Moreover, it has been observed 10 fold increase
of neurons responding to hWnt3a with a calcium efflux
compared to control. GFP reporter plasmid permits to
detect cytoplasmic f-catenin accumulation in ENS
transfected cells. In particular a significant accumula-
tion of f-catenin was detected in thWnt3a and LPS stim-
ulated samples. At 72 h f-catenin accumulation is still
observed only in thWnt3a treated cells.

Conclusion: Wnt signaling is active in post-natal ENS
cells. On the basis of our experimental data, we hypoth-
esize that LPS and rhWnt3a promote neurite outgrowth
through non-canonical wnt pathway. Additionally, LPS
modifies the activity of the enteric neurons.
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Myenteric intrinsic primary afferent neuron function
correlates with altered motility in aged mice

W. KUNZE', B. WANG?, Y.-K. MAO®, A. STANISZ®
and Y. WU?

!McMaster University, Dept. of Psychiatry and
Behavioural Neuroscience, Hamilton, Canada, >The
Brain-Body Institute, Hamilton, Canada, and *McMas-
ter University, Brain-Body Institute, Hamilton, Can-
ada

Objective: Altered gut motility may contribute to
constipation in the aged. Myenteric intrinsic primary
afferent neurons (IPANs) modulate migrating motor
complexes (MCs). IPANs may be particularly vulnera-
ble to damage in old agel. We measured MC ampli-
tudes and frequencies in segments of jejunum (J) or
distal colon (C) taken from young (2-5 mo) or old (24—
30 mo) mice. Patch clamp recordings were made using
matching gut segments.

Methods: Segments of gut from young or old mice
were placed in a recording dish perfused with carbogen-
ated Krebs and intraluminal pressure2 or IPAN whole
cell recordings made3. MC amplitudes or frequencies
were measured at 3 hPa luminal (Krebs) filling pres-
sure. Resting membrane potentials (RMP), action
potential (AP) thresholds, no. of AP fired at 2x thresh-
old (No. AP) and post action potential slow afterhyper-
polarisation (sSAHP) AUP were measured during neuron
recording. IPANs were identified a posteriori by shape.
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Bonferroni’s multiple comparison tests were performed
on the results.

Results: Parameters for young and old mice were in
mean = sd (n). MC amp. for | young vs old were;

11 +2.7 (12) vs 9.1 + 4.8 (10) hPa (P > 0.05), and for C
young vs old were, 51 + 3.4 (12) vs 48 = 3.0 (8) hPa

(P > 0.05). MC freq. were; J: 13 + 1.6 vs 13 = 1.3 mHz
(P>0.5) and C: 8.6 + 1.7 vs 3.0 + 2.2 mHz (P < 0.01).
12 of 50 old IPANSs could not be fired. RMP young vs
old were; J: -55 + 7 (32) vs -58 = 10 (19) mV (P > 0.5)
and C: -55 = 8 (21) vs -61 = 7 (19) (P > 0.5). AP thesh.
were; J: 163 + 29 vs 173 + 36 pA (P > 0.5), and C:

178 = 47 vs 228 = 32 pA (P < 0.01). No. AP werg; J:
2.2+0.6vs 1.8+0.6(P>0.5),and C: 2.0 = 0.5 vs

0.9 = 0.5 (P < 0.01). SAHP AUP were; J: 29 + 6 vs

29 + 4 mV.s (P> 0.05) and C: 27 + 6 vs 48 + 5 mV.s
(P = 0.001).

Conclusion: MC frequency in colon but not jejunum
was lower in old than young mice which observation
correlated with a greater sensory neuron post-AP
refractory period (sAHP). The enhanced sAHP may be
one of the determinants of the reduced MC frequency
and could be a potential target for treating old age
related constipation.

References: [1] Sci Aging Knowledge Environ, 2005.
2005: p.pe8.

[2] FASEB J, 2010. 24: p.4078-4088.

[3] ] Neurophysiol, 2006. 96: p.998-1010.
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Myogenic and neurogenic properties of three indepen-
dent motor patterns in the whole rat colon

J. CHEN', Q. ZHANG? K. L%, Y. YU? and J. D. HU-
IZINGA?®

1Gut Motility Laboratory, Dept. of Gastroenterology,
Wuhan, China, °Renmin Hospital, Wuhan University,
Gastroenterology, China, and 3Renmin Hospital,
Wuhan University, Gut Motility Lab, China

Objective: Spatio-temporal mapping is giving us
unprecedented insight into characteristics of colonic
motor patterns. Our objective was to explore this tech-
nique to gain insight into the motor patterns of the
whole rat colon and the underlying mechanisms.
Methods: Video recording of the whole rat colon
motility In vitro was analyzed using spatio temporal
mapping. Pharmacological studies differentiated neuro-
genic and myogenic phenomena.

Results: In addition to recently published spontane-
ously occurring myogenic propulsive patterns, the rip-
ples and rhythmic propulsive motor complexes
(Frontiers in Neuroscience, 2011), we discovered a
third propulsive motor pattern that invariably was ini-
tiated by fluid distention, but not balloon distention,
of the proximal colon. These Long Distance Contrac-
tions (LDC’s) involved progressing circular muscle ring
contractions, slowly in the proximal colon, fast in the
distal colon, that left the colon contracted at its wake
for up to 12 s. When they approached the middle of
the colon, a wave of relaxation started to precede the
contraction. This relaxation abolished motor com-
plexes (occurring at ~ 2 per min) that were happening
in the distal colon. LDC’s completely emptied the
colon when unobstructed. An LDC was always fol-
lowed by a period of elevated excitation in the proxi-
mal colon, which resulted in enhancement of weak
ripples that propagated in oral direction. Ripples were
orchestrated by ICC-SMP pacemaker cells and occurred
at a frequency of 7-15 cycles min"! with their force of
contraction regulated by distention and the enteric ner-
vous system. The LDC were inhibited but not abol-
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ished by atropine indicating an important but not
exclusive role for cholinergic motor neurons. In the
presence of TTX, LDC’s did not occur indicating their
neurogenic origin. LDC'’s also occurred without proxi-
mal distention and then appeared rhythmic in nature
with intervals of approximately 90 s. In atropine, TTX
and lidocaine, rhythmic proximal contractions did
occur suggesting that the pacemaker behind rhythmic
spontaneous LDC’s was myogenic.

Conclusion: Fluid distention of the proximal colon ini-
tiates a neurogenic LDC, characterized by a propagating
and then sustained contraction preceded by a wave of
relaxation. The pacemaker behind rhythmic spontane-
ous LDC’s might be myogenic. This is the most effec-
tive propulsive motor pattern of the rat colon.
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Evidence for negative effects of Ethanol upon the
enteric nervous system during pregnancy and in the
regenerating postnatal gut

K.-H. SCHAFER', P. KOLBE?, ]. SCHNEPF® and T.
SCHWAB?

1UAS Kaiserslautern, Institut fiir Biotechnologie,
Zweibriicken, Germany, and 2UAS Kaiserslautern,
Biotechnology, Zweibriicken, Germany

Objective: Ethanol is a toxic agent which, as part of
alcoholic beverages, is responsible for severe damage in
different parts of the body. Whereas brain and liver are
in the focus of alcohol research, little is known about its
effects on gut motility and especially its intrinsic gastro-
intestinal innervation: the enteric nervous system
(ENS). Especially the developing ENS can be affected
and ethanol consumption during the pregnancy might
lead to severe disturbances of the ENS, with subsequent
functional disorders throughout the life.

Methods: The effect of various ethanol concentrations
was investigated in various pre- and postnatal
approaches. To investigate ethanol effects during devel-
opment, embryonic gut from GFP-Nestin transgenic
mice was exposed to different ethanol concentrations
and the migration of neural stem cells evaluated. Addi-
tionally, individual experiments were performed in fer-
tile chicken eggs, where ethanol was injected into the
yalk sak. Neural crest derived stem cells were cultured
under the influence of increasing ethanol concentra-
tions. Postnatal myenteric plexus was isolatated, disso-
ciated and cultured under the influence of ethanol.
Here neurite length after 24 h, respectively the density
of neurite networks after 5 days In vitro were evalu-
ated.

Results: Ethanol changed both migration and neurite
outgrowth in both pre- and postnatal ENS. The migra-
tion distances, as well as migration patterns were
changed in both the chicken egg model, as well as in
the embryonic mouse gut. Neural crest derived stem
cells showed an increased proliferation rate at several
ethanol concentrations. Neurite outgrowth, as well as
neurite density were reduced with increasing ethanol
concentrations.
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Conclusion: Ethanol obviously interferes with the
development of the ENS and might also alter postnatal
regeneration rates of enteric neurons and networks.
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Age-relared change in cholinergic and nitrergic signal-
ing in the mouse rectum

B. PATEL', S. FIDALGO', R. RANSON?, |. SAFFREY®
and M. YEOMAN*

"University of Brighton, School of Pharmacy, United
Kingdom, ®University of Northumbria, Newcastle
upon Tyne, United Kingdom, *Open University, Mil-
ton Keynes, United Kingdom, and *University of
Brighton, United Kingdom

Objective: Gastrointestinal disorders, including
chronic constipation and faecal incontinence, increase
with age leading to a reduction in the quality of life
and a loss of independence. The rectum is known to
play a key role in the storage of faecal matter and to
initiate the defecation reflex, however little is known
of the pharmacology of the rectum and how this
changes with age.

Methods: Whole rectum from different aged C57BL/6
mice (3-4, 12-14, 18-20 and 24-26 months) were sus-
pended in an organ bath in and longitudinal muscle
contraction recorded following electrical field stimula-
tion (EFS; 40 V; 1 ms pulse width; 0.1-25 Hz) and
exogenous application of acetylcholine (ACh) and
potassium chloride (KCI). Nitrergic responses were
identified by their sensitivity to N?-Nitro-L-arginine
(L-NNA) and cholinergic responses identified by their
sensitivity to scopolamine. To examine the direct
effects of nitric oxide on smooth muscle, dose-response
curves to sodium nitroprusside (SNP) were performed
in carbachol pre-contracted muscle.

Results: KCl induced a contraction of longitudinal
muscle that significantly increased with age (P < 0.01).
EFS evoked frequency-dependant responses in the rec-
tum that were affected by age. A significant L-NNA-sen-
sitive component was only recorded in 3 month animals
(P < 0.05). In contrast, with increasing age a significant
scopolamine-sensitive component was observed in 12,
18 and 24 month tissue (P < 0.05, P < 0.001 and

P < 0.01, respectively). Responses of rectum to exoge-
nous ACh did not change with age, however, responses
to SNP were significantly reduced (P < 0.05).
Conclusion: We have shown an age-related decrease
in nitrergic signalling and an increase in cholinergic
signalling in the murine rectum. The rectal longitudi-
nal muscle is important for driving appropriate defeca-
tion and an age-related change in the pharmacology of
this tissue region may affect the defecation reflex.
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Fast (kHz) imaging with improved sensitivity and spa-
tial resolution reveals stepwise Ca2+ increases in indi-
vidual varicosities

M. MARTENS" and P. VAN DEN BERGHE?
"University of Leuven, TARGID, Belgium, and °Lab
for Enteric NeuroScience, LENS, TARGID, University
of Leuven, Belgium

Objective: Calcium imaging is a powerful tool to
record neuronal activity. Recording at kHz frame rates,
extends the classical possibilities as individual Ca2*
steps associated with action potential spikes can be
resolvedl. Unfortunately fast imaging goes at the

expense of spatial resolution. 1Michel et al. J.Phys.
2011 Our aim was to record fast calcium events in
individual varicosities in the mouse enteric nervous
system using a 2 kHz CMOS camera with improved
spatial resolution (512 x 512 pixels).

Methods: Mouse large intestines were dissected,
loaded with Fluo4-AM and visualized under an upright
microscope.

Results: First, we investigated whether improved spa-
tial resolution would make it possible to assess signal
propagation in neuronal fibers. We stimulated fiber
tracts with a single electrical pulse, classically used to
elicit fast excitatory postsynaptic potentials. By record-
ing at 2kHz, we were able to continuously monitor the
signal as it travelled through ganglia and connecting
fibers and calculated propagation speeds of about

80 mm s (7 ganglia, 4 mice). Secondly, we show that
we have sufficient sensitivity and resolution in space
and time to resolve calcium steps associated with a

20 Hz pulse train stimulus in individual varicosities
(30 varicosities, 7 ganglia, 4 mice). The frequency was
confirmed using Fourier transforms and varicosity
localization using high resolution CCD camera record-
ings. Removal of extracellular Ca2* (0 m mol L™! Ca2",
2 m mol L™! EDTA) reduced the amplitude by 50% (4
ganglia, 2 mice) and TTX (10" mol L™') abolished the
responses (4 ganglia, 3 mice), indicating the need for
action potential firing. Finally, we also applied seroto-
nin (5-HT) via a local spritz pipette to test whether, by
analogy with nicotinel, 5-HT would increase intracel-
lular calcium in a stepwise manner. We detected 2 to 3
steps of 50-200 ms duration at the onset of the Ca2*
transients (4 ganglia, 4 mice), which were reduced
down to 45.2% by ondansetron (10° mol L™}, 4 gan-
glia, 2 mice).

Conclusion: Improved sensitivity and spatial resolu-
tion further adds to the possibilities of Ca2+ imaging
in that signal propagation speed can be measured and
stepwise Ca2+ increases associated with action poten-
tials can be monitored in individual varicosities. This
technique may be used to investigate the timing of
pre- and postsynaptic signaling.
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Enteric glia mediate ion transport abnormalities in
mouse colon during colitis

S. MACEACHERN?, W. MAC NAUGHTON? and K.
SHARKEY®

!Calgary, Canada, and ?University of Calgary, Can-
ada

Objective: Enteric glia are an important functional
component of the enteric nervous system. Enteric glia
play a role in cholinergic regulation of epithelial ion
transport. However, the role of enteric glia in regulat-
ing ion transport during colitis is not well understood.
Using a model of glial metabolic inhibition, we inves-
tigated the role of enteric glia in neurogenic regulation
of ion transport in colitis.

Methods: Experiments were conducted in distal colon
from wild-type CDI mice. Colitis was induced using
Dextran Sodium Sulfate (DSS; 5% w/v) dissolved in
drinking water (5d DSS/2d water). Full-thickness colo-
nic segments mounted in Ussing chambers were held
under voltage-clamp conditions. The net electrogenic
movement of ions across the epithelium was recorded
as short-circuit current (ISC). Tissues were treated
with the glial metabolic poison fluoroacetate (FA; 5 m
mol L™}; 120 min) and stimulated with electrical field
stimulation (EFS; 50 V, 10 Hz, 5 s) in the presence or
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absence of nitric oxide synthase (NOS) I & II inhibi-
tors.

Results: Electrical field stimulation of colonic seg-
ments resulted in a monophasic increase in ISC (AISC,
44 + 7 uA cm?, n = 12) that was unaffected by FA
treatment (39 = 6 A cm™, n = 14), a NOS I inhibitor
(Control: 35 = 9 uA cm™, n = 4; FA: 38 = 7 uA cm™,

1 = 4) or a NOS II inhibitor (Control: 30 + 4 uA cm?,
n =06, P >0.05 FA: 30 + 4 uA cm?, n =6, P>0.05). In
animals with colitis, there was no longer a response to
EFS (3 + 2 uA cm?, n = 14). FA treatment of inflamed
colon reversed the inhibition of the EFS response

(27 = 5 uA em™, n = 12; P < 0.05). The addition of a
NOS II inhibitor (but not a NOS I inhibitor) also par-
tially restored the response to EFS (24 = 5 uA cm™?,

n = 8; P < 0.05). Together, FA and a NOS II inhibition
normalized the response to EFS to control levels

(39 = 7 uA cm™, n = 6; P < 0.01).

Conclusion: Under physiological conditions, the acti-
vation of enteric neurons regulates ion transport in a
glial-independent manner. During colitis, enteric glia
inhibit ion transport, which is reversed through the
metabolic inhibition of enteric glia and the inhibition
of nitric oxide production. Our data show that enteric
glia contribute to the dysregulation of ion transport
during colitis.
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Effect of oxytocin on the chemical sensitivity of the
mysenteric afferent fibers in rats in vitro

J. LI', B. XUE?, K. LIU® and C. LIU?

1Shandong University, School of Medicine, Inst. of
Physiology, Jinan, China, and ®Insitute of Physiology,
School of Medicine, Shandong University, Jinan,
China

Objective: The purpose of this study was to investi-
gate the effect of OT on the chemical sensitivity of
afferent mesenteric nerve of the jejunum of the rat.
Methods: The mesenteric nerve was prepared from a
2-cm segment of jejunum in rat In vitro and the spikes
were recorded by a polygraph.

Results: Both of 5-HT (250 u mol L™!) and bradykinin
(BK, 0.5 ¢ mol L™!) induced a increase of the afferent
spikes. Administration OT (10°/107/10® mol L™!) did
not influence the spontaneous afferent activity and
afferent sensitivity to 5-HT but significantly decreased
that to BK. With the pretreatment of OT (10" mol L™}/
107 mol LY for 2 min, the maximal response of the
afferent spikes to BK was decreased (59 + 14 vs.

22 + 7 spikes sec’!; 75 + 16 vs. 28 + 10 spikes sec’);

P < 0.05). The pretreatment of OT receptor antagonist
atosiban, w-conotoxin GVIA, iberiotoxin, NG-Nitro-L-
arginine Methyl Ester (L-NAME) before OT (10 mol
L"/107 mol L™!) respectively partial reversed the maxi-
mal response of the afferent spikes to BK (P < 0.05).
Oxytocin receptor (OTR) in duodenum enteric nervous
system (ENS) was located by immunofluorescence
staining.

Conclusion: Because BK excites the endings of the
spinal afferent fibers which encode the noxious stimu-
lation in the GI tract, we believed that OT might
downregulate the visceral nociception through releas-
ing NO.

© 2012 THE AUTHORS
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Expression of PrPC in glial cells of the cat intestinal
tract

C. SORTENI', M. DE ANGELF?, P. CLAVENZANF, R.
DE GIORGIO?, C. JOHNSON* and R. CHIOCCH-
ETTP?

"Universita di Bologna, Medicina Veterinaria, Ozzano
dell'Emilia, Italy, ?Universita di Bologna, Medicina
Veterinaria, Ozzano Dell'emilia (bo), Italy, *Univer-
sita di Bologna, Dip. Medicina Clinica, Italy, and
“Madison, USA

Objective: Feline spongiform encephalopathy (FSE) is
a fatal neurodegenerative disease affecting Felidae and
belongs to transmissible spongiform encephalopathies
(TSEs). FSE of domestic cats is thought to result from
ingestion of bovine spongiform encephalopathy (BSE)

contaminated food, whereas prion diseases of wild Feli-

dae is due to ingestion of BSE-infected carcasses. TSEs
are caused by pathological isoforms (PrPSc) of the con-
stitutive prion protein (PrPC). A crucial factor for the
initiation of infection is PrPC expression in the host
cells. In acquired TSEs, the gastrointestinal tract is the
main prion entry site. Thus, in order to better under-
stand the early pathogenesis of FSE prion infections,
this study was aimed to characterize the cell types
which express PrPC in the cat gastrointestinal tract.
Methods: We performed an analysis of the distribu-
tion of PrPC-immunoreactivity (PrPC-IR) in cryosec-
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tions of the cat duodenum, ileum and colon.
Specifically, the co-localization of PrPC-IR with glial
cells and neurons was tested by applying appropriate
antibodies targeting glia and neurons. Single and dou-
ble labeling experiments of indirect immunofluores-
cence were performed in gut segments as indicated
above. PrPC was identified using the mouse anti PrPC
monoclonal antibody (MAB1562, Millipore); enteric
neurons were identified with the two pan-neuronal
markers anti-protein gene product 9.5 (PGP 9.5)
(AB176, Millipore) and anti-human neuronal protein
(Hu) (20064, Invitrogen). Enteric glial cells were identi-
fied with antibodies anti-fibrillary acidic protein
(GEAP) (AB5804, Millipore).

Results: PrPC-IR was mainly observed in enteric
GFAP-IR glial cells. PrPC-IR glial cells surrounded my-
enteric and submucosal neurons lacking PrPC immu-
nolabeling. PrPC-IR enteric glial cells were detected in
ganglionated plexuses of the investigated gut segments.
Conclusion: The cat glial cells constitutively express
PrPC. This finding indicates that glia in this species
may be a selective target for infectious prions. Likely,
enteric glial cells may be targeted by prions (PrPSc) not
only via oral infection (i.e. first-step of neuroinvasion),
but also as a result of a centrifugal spread of prions
from central to the enteric nervous system in FSE.
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Edema-induced PAK activation negatively regulates
MLC phosphorylation and inhibits intestinal motility
K. URAY', J. CHU? R. HETZ?, A. OLSEN? and C.
cox?

"University of Texas, School of Medicine, Dept. of
Pediatric Surgery, Houston, USA, and °University of
Texas Medical School, Pediatric Surgery, Houston,
USA

Objective: Intestinal edema decreases intrinsic
smooth muscle contractility via decreased myosin
light chain (MLC) phosphorylation resulting in
decreased motility that contributes to ileus in a
trauma/resuscitation model. Intestinal edema also
causes increased smooth muscle stress resulting in
increased smooth muscle cell stretch. Activity of p21-
activated kinase (PAK), a kinase that regulates myosin
light chain (MLC) phosphorylation, was increased in
edematous intestine and inhibition of PAK improved
intestinal motility in edematous intestine. We hypoth-
esize that increased intestinal smooth muscle stretch
during edema development induces increased PAK
activity resulting in decreased MLC phosphorylation.
The objective of the current study was to investigate
the effects of increased intestinal smooth muscle
stretch on MLC phosphorylation and PAK activity.
Methods: We developed a cyclical stretch primary
human intestinal smooth muscle cell (hISMC) model
which mimics the in vivo intestinal edema model:
control cyclical stretch (CCS) mimics the control, non-
edematous conditions and edema cyclical stretch (ECS)
mimics edematous conditions. We measured the
effects of stretching on PAK activity and phosphoryla-
tion of myosin light chain (MLC) and the myosin tar-
geting subunit of myosin light chain phosphatase
(MYPT1). PAK constitutively active (ca) and kinase
negative (kn) plasmids and specific PAK activators and
inhibitors were utilized to determine the role of PAK
in MLC phosphorylation.

Results: Subjecting hISMC to ECS significantly
increased PAK activity and decreased both MLC and
MYPT!1 phosphorylation compared to CCS. Dose
response curves using BPIPP, a PAK activator, and
IPA-3, a PAK inhibitor, demonstrated a biphasic regu-
lation of MLC phosphorylation by PAK. Transfection
of hISMC with ca-PAK and kn-PAK before stretching
in the CCS group resulted in increased MLC phosphor-
ylation and decreased MLC phosphorylation, respec-
tively. In contrast, transfection with kn-PAK prevented
the decreased MLC phosphorylation induced by ECS
but transfection with ca-PAK had no effect in the ECS
group.

Conclusion: We conclude from these data that
increased stretch of intestinal smooth muscle cells dur-
ing edema development induces PAK activity which
causes decreased MLC phosphorylation via decreased
MYPT1 phosphorylation. Furthermore, we conclude
that PAK regulation of MLC phosphorylation is biphasic
with lower activity positively regulating and higher
activity negatively regulating MLC phosphorylation.
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The influence amyloid-R Protein upon Enteric
Neurons - A possible diagnostic tool for early
diagnosis in Alzheimer’s disease

A. BRAUN', M. BISCHOF®, M. GRIMM®, T. HART-
MANN?, S. KRAMER®, A. SCHONFELD® and K.-H.
SCHAFER?

!Universitit fiir Angewandte Wissenschaften, Inst. fiir
Biotechnologie, Zweibriicken, Germany, >University
of Applied Sciences, Dept. of Biotechnology,
Zweibriicken, Germany, *Uniklinik Homburg, Inst.
fiir Neurobiologie, Germany, *Universitiit des
Saarlandes, Inst. fiir Neurologie, Homburg, Germany,
and °Standard Instruments, Karlsruhe, Germany

Objective: Alzheimer’s disease (AD) is characterized
by fatal neuronal loss. Accumulation of amyloid-88 (Af)
proteins between nerve fibers is a typical sign during
development of AD, while the exact mechanisms
underlying Af deposition remains unclear. While no
curative treatment is developed until now an early
diagnosis is fundamental to prevent further neurode-
generation. In case that the enteric nervous system
(ENS) would also be affected by the amyloidosis,
changes of the ENS could be used as a potential diag-
nostic tool.

Methods: Af was generated with transgene neuroblas-
toma cell lines. Conditioned Af media of different
compositions and concentrations was used for all
experiments. Media with over-expressed A3 42 protein,
over-expressed Al 40 protein, and control media were
used. The jejunum of healthy adult rats was ligated
and operatively removed with the superior mesenteric
artery. In an organ bath approach the gut segment was
perfused with the amyloid media through the mesen-
teric artery. Gastrointestinal motility changes were
monitored and evaluated, as well as pressure changes
within the gut segment. To investigate the toxic effect
upon the ENS isolated rat myenteric plexus was cul-
tured in the presence of the different Af conditioned
media and analyzed concerning the density of neuronal
fibers and surviving neurones.

Results: The perfusion of the gut through the mesen-
teric artery with Af conditioned media demonstrated a
dramatically increase in the muscle tonus, combined
with a decrease of the gut diameter, indicating an spas-
modical contraction in comparison to control. The
most significant effect was to be seen with Af 42
media where the diameter reduction was about 40%.
In the cell culture experiment Af induced to a drasti-
cally decline in the density of neuronal fibers com-
pared to neurons cultured in control media.
Conclusion: Ap leads to alteration in the enteric ner-
vous system as well as in gastrointestinal motility.
This is a strong evidence for the involvement of the
gastrointestinal tract in the course of AD. This might
open up a new perspective for the early diagnosis of
the disease using the ENS.
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Spatial analysis of the enteric nervous system of GFP-
Nestin expressing mice

D. GRUNDMANN', F. MARKWART® and K.-H.
SCHAFER?

1Universitiit fiir Ang. Wissenschaften, Inst. fiir Biotech-
nologie, Zweibriicken, Germany, and ?University of
Applied Science, Biotechnology, Zweibriicken, Germany

Objective: The capability of the enteric nervous sys-
tem to self-renew and using it as a neural stem cell
source is an exciting matter discussed by several recent

studies. We studied the enteric nervous system from
different parts of the gastrointestinal tract of adult
GFP-Nestin transgenic mice to estimate the neural
stem cell potential in the individual segments of the
gastrointestinal tract.

Methods: Whole mounts from adult GFP-Nestin
transgenic mice were dissected from stomach, duode-
num, terminal ileum, cecum and colon. The whole
mounts were either used for myenteric plexus isolation
or stained with either S100 or PGP 9.5 to be able to
assess the nestin ratio To investigate the ENS In vitro,
we have established a method to isolate the myenteric
plexus from all parts of the gastrointestinal tract of
adult mice without using any cell sorting techniques.
The muscular layer was stripped from the submucosar
layer, followed by enzymatic digestion with purified
collagenase. Subsequently a final mechanical disrup-
tion step was performed. The MP-networks were used
to generate neurospheres. The neurospheres were dif-
ferentiated and the cellular composition was visualized
by immunofluorescence staining again.

Results: Nestin positive cells are present in the mus-
cle layer and the submucosal layer as well as the
mucosal layer from the stomach to the distal part of
the colon. We identified mainly nestin/S100b double
positive glial cells throughout the gastrointestinal
tract. Nestin PGP 9.5 double positive neurons occur in
the duodenum, jejunum, ileum, caecum and colon.
Neurospheres can be generated from all parts of the
gastrointestinal tract and the spheres can be differenti-
ated into glial and neuronal lineages. The myenteric
plexus from the colon seems to be the most effective
part of the GIT, concerning its neural stem cell poten-
tial, related to myenteric plexus yield per area.
Conclusion: Our results demonstrate that the ENS is
a prospective neural stem cell source and it is possible
to isolate the myenteric plexus selectively for trans-
plantation experiments. The isolation of the myenteric
plexus in an intact form is also a promising approach
to analyze proteomic changes of the myenteric plexus
during different intestinal conditions such as the influ-
ence of microflora or inflammatory bowl disease.
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Effects of oral administration of rotenone on the
enteric nervous system

M. TASSELLI', S. PAILLUSSON?, T. CHAUMETTE’,
P. AUBERT!, S. HUNOT?, M. NEUNLIST" and P.
DERKINDEREN?

'Inserm U913, Nantes, France, and °Inserm, UMR-
8975, Paris, France

Objective: The present study was designed to assess
the effects of a chronic oral treatment by rotenone on
enteric neurochemical phenotype and gastrointestinal
(GI) motility.

Methods: Male C57BL6N mice received once daily
oral rotenone administration for 28 days. GI motility
was assessed by measuring gastric emptying, total tran-
sit time, fecal pellet output, and bead latency. Intesti-
nal barrier permeability was both in vivo and ex vivo
using Ussing chambers. The number of enteric neurons
as well as the enteric neurochemical phenotype was
analyzed by immunohistochemistry in the jejunum,
ileum and proximal colon. Tyrosine-hydroxylase (TH)
immunostaining of dopaminergic neurons of the sub-
stantia nigra was performed in a subset of animals.
Results: Mice treated orally with rotenone did not dis-
play any gross GI dysfunction. The only abnormality
observed was a decrease in stool frequency that likely
reflects a mild slowing in colon motility. The paracellu-
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lar permeability of the IEB was not altered in mice trea-
ted orally with rotenone. A striking result of the present
survey is the presence of neurodegeneration in CNS of
mice treated with rotenone. Moreover the expression of
alpha-synuclein in the jejunum was significantly lower
in the jejunum of mice treated with rotenone.
Conclusion: Chronic oral treatment with rotenone
induced only minor changes in the ENS and did not
recapitulate the GI abnormalities seen in PD, while it
replicated neurodegeneration of the substantia nigra.
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Differential regulation of 5-HT and neurotensin expres-
sion in rat colonic mucosal enteroendocrine cells by
brain derived neurotrophic factor

J. GRIDER?, Z. BRADLEY?, C.-M. XIA®, K. MURTHY?,
J. KUEMMERLE® and L. QIAO?

1Virginia Commonwealth University, Dept. of Physiol-
ogy, Richmond, USA, ®Virginia Commonwealth Uni-
versity, Physiology, Richmond, USA, and 3Virginia
Commonwealth University, Medicine, Richmond, USA

Objective: Brain Derived Neurotrophic Factor (BDNF)
is present in enteric neurons and enteroendocrine cells
(EEC) where it acts acutely to facilitate the release of
serotonin (5-HT) from enterochromaffin cells and calci-
tonin gene-related peptide (CGRP) from enteric sensory
neurons, thereby enhancing the peristaltic reflex. Little
is known of the long-term role of BDNF in the gut.
The Aim of this study was to determine the effect of
reduced BDNF levels on the phenotype of key EEC in
the rat colon.

Methods: Segments from the midcolon of BDNF het-
erozygous rats (BDNF+/-) and wild type (WT) rats were
fixed and immunostained for Chromogranin A (Chr-A)
(sc-1488; 1:100), 5-HT (sc7592; 1:200) and neurotensin
(NT) (ImmunoStar 20079; 1:200). For Chr-A and 5-HT,
the number of positive cells per crypt were counted;
for NT, the number of crypts containing a positive cell
were counted. In each section, 100 crypts were exam-
ined. Chr-A was chosen as a general EEC marker. 5-
HT was chosen because of the acute interaction
between BDNF and 5HT, and because we have previ-
ously shown that about 50% of 5-HT positive EEC co-
express BDNF and about 30% of BDNF positive EEC
co-express 5-HT. NT was chosen because of its role in
motility of the distal gut and because NT and BDNF
interact with a common receptor, the NT-3 or sortilin
receptor, which is also present in colonic EEC.
Results: The architecture of colon was similar in wild
type and BDNF+/- rats: there was no difference in the
depth of mucosal crypts, or in length or thickness of
muscularis mucosa. There was no significant differ-
ence in the number of Chr-A-positive EEC (WT:

5.8 + 0.5 cells/crypt; BDNF+/-:6.5 = 1.8 cells/crypt). In
contrast, reduction in BDNF levels resulted in a signif-
icant decrease in 5-HT-positive EEC (WT:2.8 + 0.2
cells/crypt; BDNF+/-:0.6 = 0.1 cells/crypt; P < 0.01)
and a significant increase in NT-positive cells

(WT:20 + 3% NT-positive crypts; BDNF+/-:50 + 12%
NT-positive crypts; P < 0.05).

Conclusion: We conclude that BDNF does not affect
entry of mucosal stem cells into the EEC lineage
because there is no difference in numbers of chromogr-
anin-A positive cells. Rather, the changes in EEC phe-
notype in BDNF+/- rats suggests that BDNF promotes
the expression of 5-HT and inhibits the expression of
neurotensin.

© 2012 THE AUTHORS
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Evolution of the postnatal phenotypical maturation of
glial cells in the enteric nervous system

F. COSSAIS', M. BOUDAUD', E. SUPLY’, R. SO-
RET?, P. DE VRIES' and M. NEUNLIST?

!INSERM U913, CHU HD, Nantes, France, and 2Uni-
versity of Nantes, Institute Maladies de I’Appareil
Digest, University Hospital Hotel Dieu, France

Objective: The postnatal period is crucial for the
development of gastrointestinal (GI) functions. The
enteric nervous system (ENS), composed of neurons
and enteric glial cells (EGC), is a key regulator of GI
functions. Increasing evidences demonstrate that (i)
postnatal phenotypical maturation of enteric neurons
controls the development of GI functions, and (ii) mic-
robiota derived short chain fatty acids such as butyrate
can be involved in this maturation. Although EGC are
central regulators of GI functions, the postnatal evolu-
tion of their phenotype remains unknown. Therefore,
we aimed to characterize in rat pups (i) the postnatal
evolution of EGC phenotype in the colon (ii) the
impact of butyrate upon their phenotype and (iii) tran-
scriptional networks involved in postnatal or butyrate-
induced EGC maturation.

Methods: The expression of glial markers (GFAP;
S100b) and of transcription factors of interest such as
Sox10 was analysed by RT-qPCR and immunohisto-
chemistry in the colon of rat pups between 1 and

36 days after birth. In vitro analysis, using primary cul-
ture of ENS were performed to evaluate the impact of
butyrate (500 x mol L™!) upon glial maturation.
Results: We showed that mRNA and protein expres-
sions of the glial markers GFAP and S100b strongly
increase within five weeks after birth. Moreover, major
modifications in the cellular localization of these
markers take place with expression becoming more
pronounced in glial processes over time and the glial
network appearing fully organized only 36 days after
birth. Using a transcriptomic approach, we showed
that mRNA expression of the glial-specific transcrip-
tion factor Sox10 strongly increases during the postna-
tal period whereas expression of TFAP2a rapidly
decreases over the same period. Analysis of TFAP2a
expression in primary culture of ENS indicated that
this transcription factor is specifically expressed in dif-
ferentiated EGC. Moreover its expression is down-regu-
lated after treatment with butyrate in primary culture

R SESSIONS 123

of ENS while butyrate increased the expression of
GFAP and S100b in this model.

Conclusion: These results demonstrate that the
enteric glial network continues to set up after birth
and suggest that TFAP2a might be involved in this
maturation. The factors, in particular of nutritional ori-
gins, and the mechanisms responsible for enteric glial
maturation in vivo remain to be identified.
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Glutathione promoves myenteric neuroprotection in
the jejunum of diabetic rats

T. R. SANTOS SOARES', C. HERMES ULIANA? and
J. NELISIS ZANONI?

IState University of Maringd, Dept. of Morphological
Sciences, Maringd, Brazil, and ®State University of
Maringd, Dept. of Morphological, Sciences, Maringd,
Brazil

Objective: Diabetic neuropathy is involved in changes
of enteric neurons, primarily attributed to oxidative
stress and reduction of endogenous antioxidants. The
objective of this study was to investigate the effects of
supplementation with 1% L-glutathione and 2% L-glu-
tamine in the myenteric innervation of the jejunum of
diabetic rats.

Methods: Forty-two male rats (Rattus norvegicus),

90 days old and 317.03 = 16.29 g weight were used.
They were randomly divided into six groups: normo-
glycemic (N), normoglycemic supplemented with L-
glutamine (NG), normoglycemic supplemented with L-
glutathione (NGT), diabetic (D), diabetic supplemented
with L-glutamine (DG) and diabetic supplemented
with L-glutathione (DGT). After 120 days, the jejunum
were collected and processed for immunohistochemis-
try double staining of HuC/D protein, and neuronal
nitric oxide synthase (nNOS) of myenteric plexus.
Quantitative per unit area and the ganglion immunore-
active neurons HuC/D (HuC/D-IR) and nNOS (nNOS-
IR) were measured.

Results: The disease was confirmed in animal D
through elevated blood glucose levels and weight loss.
The results of neuronal density are shown in Table 1.
Conclusion: 1% L-glutathione has been more effective
compared to 2% L-glutamine, due greater neuroprotec-
tion observed in the total population of myenteric neu-
rons of the jejunum in diabetic rats.

Table 1 - Density per unit area (em?) and myenteric ganglion neurons HuC/D-IR. and nNOS-

IR normoglycemic (N),

normoglycemic

supplemented with L-glutamine

(NG),

normoglycemic supplemented with L-glutathione (NGT), diabetic (I3, diabetic supplemented
with L-glutamine (DG) and diabetic supplemented with L-glutathione (DGT).

Groups Density per unit area (cm®) Density per ganglion
(n=T) HuC/D nNOS HuC/D nNOS
N 134697061095 3455.63+186.667 36,620 80 9764025
NG 13858.23£296.75* 3264.07+146.73° 28.1420.81° 6.38+0.21°
NGT 13680.73+£264.16* 3573.59+171.51° 28.73+0.76" 7.19+0.23%
D 7931 824469320 2870.134£234.19%F  25.77+0.64° 7.58+0.21¢
DG 0512.98£348.490  1719.70403 7584 23 0040654 4.8740.169
DGT 11059,52+470.10¢ 2349571625224 20,27+0,68¢ 6.19+0,17¢

Mean values followed by different letters in the same column are statistically different according to
Tukey west (p <0.05). Results were expressed as mean + standard error.
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Myenteric neuron numbers are maintained in aging
mouse distal colon

P. GAMAGE", R. N. RANSON?, M. S. YEOMAN®, B.
A. PATEL® and M. |. SAFFREY?

"The Open University, Life, Health and Chemical Sci-
ence, Milton Keynes, United Kingdom, °Northumbria
University, School of Life Sciences, Newcastle upon
Tyne, United Kingdom, University of Brighton,
School of Pharmacy and Biomole, United Kingdom,
and “The Open University, Life, Health and Chemical
Scie, Milton Keynes, United Kingdom

Objective: The incidence and severity of conditions
such as faecal incontinence, impaction and chronic con-
stipation increase with age. Previous studies have shown
that there is a loss of cholinergic myenteric neurons dur-
ing aging in several different species. However, it is
unclear whether all cholinergic neurons or a specific
functional subgroup is susceptible to this age-related
degeneration. Therefore, we wanted to analyse myenteric
neuronal changes in mouse distal colon during aging in
detail, specifically to determine if (i) one cholinergic sub-
population, the intrinsic sensory neurons, and (ii) nitrer-
gicneurons are susceptible to age-related neuronal loss.
Methods: Antisera to calbindin, nNOS and Hu C/D
were used to identify intrinsic sensory neurons, nitrer-
gic neurons and total neurons respectively in whole-
mounts from 3-4, 12-13, 18-19 and 24-25 month-old
C57BL/6 mice. Neuronal numbers were counted manu-
ally in confocal Z stacks using new methods to ensure
representative and unbiased sampling. Counts were
corrected for both gut growth and changes in sample
dimensions during processing.

Results: No statistically significant changes were
detected in total neuronal numbers or numbers of
either subgroup investigated with increasing age. The
density of myenteric neurons decreased between 3—4
and 12-13 months however, because of gut growth.
There was evidence of neuronal atrophy; swollen cal-
bindin- and nNOS-immunoreactive (IR) nerve fibres
were common in 18-19 and 24-25 month old animals.
The density of nNOS-IR nerve fibres in the tertiary
plexus increased significantly with age, up to 18-

19 months (P < 0.001).

Conclusion: These results suggest that aging does not
result in a loss of total, intrinsic sensory or nitrergic
neurons in C57BL/6 mouse colon at the ages studied,
although neuronal atrophy was observed. The increase
in nNOS-IR nerve fibre density suggests that some
generation of neurites occurs with age. It is however
evident in these mice that some intrinsic colonic
reflexes change during agingl. Therefore we speculate
that the decline in gut function with age may be in
part due to changes in the properties of neurons, rather
than neuronal loss 1. Honey M.; Yeoman M. S.; et al.
(2011) Neurogastroenterol Motil: 23(S1) 48.
Acknowledgements: This work was supported by an
Open University Charter Studentship to P.P.K.M. Ga-
mage, and by BBSRC ‘Ageing bladder and bowel’ grant
numbers BB/G015988/1 to MJS and RR and BB/
GO015147/1 to MY.
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Changes in the enteric stem cell niche of children with
Hirschsprung’s disease

C. HAGL', M. THEISEN', E. WINK' and K.-H. SCHA-
FER?

!Medizinische Fakultit Mannheim, Klinik fiir Kinder-
chirurgie, Germany, and *University of Applied Sci-
ences, Zweibriicken, Germany

Objective: The transplantation of neural crest derived
stem cells (NCSC) is a potent alternative for the treat-

ment of Hirschsprung’s disease (HSCR). Ideally, the
cells transplanted are derived from progenitors within
the gut. To gain further insight in possible stem cell
niches in human colon from infants with Hirsch-
sprung’s disease was investigated with a panel of stem
cell markers.

Methods: The tissue samples from ganglionic, agangli-
onic and transient segments were immuonstained
either for S100/nestin, S100/p75 or GFAP/nestin. Alto-
gether twenty-five tissue samples from infants with
Hirschsprung’s disease were investigated along the gut
axis.

Results: In all samples investigated, nestin positive
ganglia could be found, even in the distal parts were a
severe hypo- or aganglionosis was verified. Beside nes-
tin positive cells in all segments, there were also differ-
ent expression pattern of glial markers within the
ganglia, indicating that distinct phenotypes of glia cells
could be found.

Conclusion: Neural and glial precursor cells are
present in the ganglionic as well as in the hypo-
ganglionic segments of Hirschsprung’s colon, suggest-
ing that these cells might be suitable for NCSC
generation.
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Ischemia/ reperfusion damage in human intestine
involves inflammation and changed expression of nitric
oxide synthases

T. FRUGIER', M. NIKFARJAM?, A. TESTRO?, G. VEN-
ABLES®, L. PONTELL?, R. JONES® and |. B. FURNESS®
"University of Melbourne, Dept. Anatomy and Neuro-
science, Parkville, Australia, °Austin Health, Mel-
bourne, Australia, and *The University of Melbourne,
Anatomy and Neuroscience, Parkville, Australia

Objective: Intestinal ischemia/reperfusion (I/R) injury
is a serious clinical problem arising from transient dis-
ruption of blood supply due to disease, trauma or as a
consequence of abdominal surgery and can lead to
severe morbidities, even death. Clinical sequalae of I/R
are increasingly recognised, as intestinal transplanta-
tion has become a treatment of choice for patients
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with intestinal failure and complications of parenteral
nutrition. We have developed a unique protocol to
investigate I/R damage in human intestine.

Methods: I/R was applied to a segment of jejunum in
patients undergoing pancreatectomy (Whipple’s proce-
dure). During the surgery the blood supply to a 5-8 cm
segment was occluded for 30 min while the adjacent
segment provided control samples. After the occlusion,
the clamp was removed and blood flow was restored
for 2 h before control and I/R segments were removed
and analysed.

Results: Histological examination revealed that seg-
ments subjected to I/R show significant neutrophil
infiltration (P < 0.05) and minor damage to the epithe-
lium and muscle. Concomitant with this observation,
mRNA levels of major inflammatory cytokines show
significant increase in I/R segments when compared to
control segments including interleukin(IL)-1

(P < 0.0001), IL-6 (P < 0.0001) and IL-8 (P < 0.001). To
assess the involvement of nitric oxide (NO) as a media-
tor of oxidative stress damage, the expression of genes
involves in its production (nitric oxide synthases) and
clearing was analysed. In segments subjected to I/R the
expression of neuronal NOS decreased (P < 0.05),
endothelial NOS increased (P < 0.05) and inducible
NOS tended to increase. The analysis of anti-oxidant
enzymes showed that in the external muscle layers
SOD2 expression was doubled (P < 0.001) while GPX 7
and 8 were halved (P < 0.001).

Conclusion: This study shows clearly for the first
time in human intestine tissue that following ische-
mia/reperfusion (i) an inflammatory response begins
rapidly after the ischemic event; (ii) cytokines detected
in the intestine tissue are produced locally in the early
stages of the inflammatory cascade, but do not diffuse
from the systemic circulation; and (iii) nitric oxide is
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involved in the tissue reactions to I/R. These findings
highlight the need to further characterise the extre-
mely complex association between I/R injury, inflam-
mation and NO-induced oxidative stress.
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Post-junctional cell types involved in inhibitory neuro-
muscular transmission in murine internal anal sphinc-
ter

C. COBINE', K. SANDERS?, S. WARD? and K. KEEF®
1University of Nevada, Dept. Physiology and Cell
Biology, Reno, USA, ?University of Nevada, Physiol-
ogy @ Cell Biology, Reno, USA, and ®University of
Nevada Reno, Physiology and Cell Biology, USA

Objective: Inhibitory neuromuscular transmission
(NMT])in the internal anal sphincter (IAS) includes puri-
nergic and nitrergic neural components. Purinergic NMT
persists in the W/Wv mouse IAS, but nitrergic hyperpo-
larization is reduced. The identity of the post-junctional
cells mediating nitrergic and purinergic components of
NMT is still uncertain. Intramuscular interstitial cells of
Cajal (ICC-IM) are recognized as participants in nitrergic
NMT. More recent studies suggest an additional role in
inhibitory NMT for a second class of interstitial cells that
express the receptor tyrosine kinase PDGFR« (PDGFRa+
cells). We characterized expression of post-junctional
transduction and effector proteins involved in nitrergic
and purinergic NMT in ICC and PDGFRa+ cells in the
IAS of C57BL/6 and W/Wv mice.

Methods: Dual labeling immunohistochemical tech-
niques and confocal microscopy were used to examine
the distributions of two soluble guanylate cyclase iso-
forms (GCo/p), cGMP-dependent protein kinase I
(PKGI), and small conductance Ca2+ activated K+ chan-
nels (SK3) in ICC and PDGFRa+ cells within the IAS.
Results: Intramuscular PDGFRo+ cells (PDGFRo+-IM)
expressed GCu/p, but immunoreactivity for these pro-
teins was not detected in myenteric, serosal or submu-
cosal PDGFRa+ cells. Intense GCa/f labeling was also
observed in vascular smooth muscle cells, whereas rel-
atively faint uneven labeling was detected in IAS
smooth muscle cells. GCa/ff labeling was also observed
in a subpopulation of ICC-IM. PKGI immunoreactivity
was observed in myenteric ganglia and intramuscular
nerve fibers but was not resolved in PDGFRu+-IM or
ICC-IM. PDGFRa+-IM were SK3-positive whereas
immunoreactivity for this protein was not detected in
ICC-IM. Labeling differed in W/Wv mice in that ICC-
IM were absent in these animals.

Conclusion: The persistence of both functional puri-
nergic responses and SK3-expressing PDGFRu+ cells in
W/Wv mice is compatible with a role for these cells in
purinergic NMT. In contrast, whereas GCa/ff were
expressed in PDGFRu+-IM and ICC -IM, PKGI, nor-
mally associated with nitrergic NMT, was not detected
in either of these cells. Thus the pathways leading to
nitrergic NMT may be more complex with two classes
of interstitial cells involved as well as possibly a PKGI-
independent pathway. Grant support DK 078736.

© 2012 THE AUTHORS
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Analysis of changes in the cells of the mouse internal
anal sphincter during aging

M. J. SAFFREY', C. WANG?, P. GAMAGE?, H.
DAVIES?, F. COLYER?, M. HOUGHTON?, B. PATEL?,
M. YEOMAN? and R. RANSON*

!Open University, Life, Health & Chemical Sciences,
Milton Keynes, United Kingdom, 2Open University,
Life,Health & Chemical Sciences, Milton Keynes, Uni-
ted Kingdom, *University of Brighton, United King-
dom, and *Northumbria University, Newcastle-upon-
Tyne, United Kingdom

Objective: Aging is associated with increased inci-
dence of gastrointestinal dysfunction, including consti-
pation, faecal incontinence and impaction. The causes
of age-related dysfunction are complex and multifacto-
rial, but are likely to include cellular changes in the
gut during aging. The internal anal sphincter (IAS) has
a critical role in regulation of defecation, but little is
known of cellular age-associated changes in this part of
the gut. The aim of this work is therefore to characte-
rise the changes that occur in the cells of the mouse
IAS during aging.

Methods: Samples from C57BL/6 mouse anal sphinc-
ter at 3-4, 12-13, 18-19 and 24-25 months of age were
studied by conventional electron microscopic tech-
niques and by immunofluorescence microscopy using
antisera to neuronal nitric oxide synthase (nNOS),
vasoactive intestinal peptide (VIP), substance P (SP)
and PGP9.5 to identify subpopulations and total nerve
fibres in tissue sections. Changes in Interstitial Cells
of Cajal (ICC) were studied by confocal analysis of
wholemount preparations of the IAS from 3-4 and 26—
28 month mice immunolabelled with antiserum to c-
kit.

Results: Semi-quantitative ultrastructural analysis of
the smooth muscle layers and myenteric plexus indi-
cate that degenerative changes occur in subpopulations
of cells in IAS during ageing. Different types of inclu-
sions are observed and present in increased numbers in
samples from older animals. The density of nNOS- and
SP- immunoreactive (IR) nerve fibres were significantly
reduced in the circular muscle of the IAS of older ani-
mals, but no significant change in VIP-IR or total nerve
fibre density was detected in this muscle. Mucosal VIP
and SP-IR fibres were reduced in older animals. ICC
volume was significantly reduced in the circular and
longitudinal muscles and around the myenteric ganglia
of old mice.

Conclusion: Ageing is associated with changes in the
smooth muscle, ICC and innervation of the IAS.
Reduction in the density of immunoreactive nerve
fibres could result from reduction in the expression of
the markers studied, or to neuronal degeneration.
These results indicate that age-associated changes in
the cells of the IAS are likely to contribute to changes
in ano-rectal function in the elderly. Supported by
BBSRC ‘Ageing bladder and bowel” funding: BBSRC
grant BB/G015988/1to MJS & RR and BB/GO015147/1 to
MY. PPMK Gamage is supported by an Open Univer-
sity Charter Studentship.
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The anal rectalfilling sensation receptor

P. BROENS', F. PENNINCKX?, E. HEINEMAN® and ].
BOIX OCHOA*

UMC Groningen, Dept. of Surgery, The Netherlands,
2KULeuven, Abdominal Surgery, Leuven, Belgium,
SUMC Groningen, Surgery, The Netherlands, and
?Autonomous University, Barcelona Paediatric Sur-
gery, Spain

Objective: To evaluate the role of anal receptors in
rectal filling sensation.

Methods: Anal electrosensitivity, anorectal manome-
try and rectal mano-volumetry were performed in 17
control subjects before and after superficial local anal
anaesthesia, one subject before and after subepithelial
injected local anesthesia and six control subjects before
and after spinal anaesthesia.

Results: After superficial local anal anaesthesia, anal
electrosensitivity decreased. All rectal filling sensation
levels remained present. Two out of 17 subjects invol-
untarily lost the rectal balloon before reaching maxi-
mal tolerable sensation although they had normal
rectal filling sensation prior to involuntary evacuation.
superficial local anal anaesthesia reduced significantly
(P < 0.05) anal pressure recorded in the distal anal
canal during progressive rectal filling at all sensation
levels. The rectal pressure to elicit rectal filling sensa-
tion did decrease at constant sensation, Urge and maxi-
mal tolerable sensation, but only significantly at
maximal tolerable sensation (P < 0.001). A correlation
was observed between proximal anal pressure and the
pressure in the rectal balloon necessary to elicit rectal
filling sensation at first (P < 0.05, r = 0.6) and constant
sensation level (P < 0.05, r = 0.5). After subepithelial
injected local anesthesia, although the anal pressure
was decreased the pressure in the rectal balloon to eli-
cit rectal filling sensation increased significantly. After
spinal anaesthesia, no rectal filling sensation were felt
anymore

Conclusion: These results support the hypothesis that
anal rectalfilling sensation receptors are located in the
proximal anal canal, with a spinal reflex pathway.
These are stretch sensitive receptors located within
the external sphincter into the subepithelium. Informa-
tion from these receptors is not directly responsible for
faecal continence.
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Age-related changes in nitrergic and purinergic signal-
ling in the mouse internal anal sphincter

B. PATEL', S. FIDALGO?, R. RANSON?, ]. SAFFERY®
and M. YEOMAN®

!University of Brighton, School of Pharmacy, United
Kingdom, 2University of Northumbria, Newcastle
upon Tyne, United Kingdom, *Open University, Mil-
ton Keynes, United Kingdom, and *University of
Brighton, United Kingdom

Objective: Gastrointestinal disorders, including
chronic constipation and faecal incontinence, increase
with age leading to a reduction in the quality of life.
The internal anal sphincter (IAS) is vital in maintain-
ing continence and a range of neurochemicals have
been shown to regulate its relaxation. This study
examined the effects of increasing age on nitrergic and
purinergic signalling in the mouse IAS.

Methods: Relaxations of isolated IAS smooth muscle
strips from 3-4, 12-14 and 24-26 months C57BL/6
mice were recorded in an organ bath following nicotine
or electrical field stimulation (EFS; 30 V; 1ms pulse

125



126 POSTER SESS

width; 0.5, 1 and-5 Hz). Nitrergic and purinergic
responses were identified by their sensitivity to N-
Nitro-L-arginine (L-NNA), and MRS2500, respectively.
Dose-response curves to sodium nitroprusside were
performed to determine the direct effects of nitric
oxide on the TAS.

Results: IASs generated spontaneous basal tension
that did not change significantly with age. Nicotine
(10 v mol L) induced a dose-dependent relaxation
under control conditions, that was greater in 12 month
compared to 3 and 24 month tissue (P < 0.05 for both).
EFS-evoked relaxations at 1 Hz and 5 Hz were again
greater in the 12 month compared to 3 and 24 month
tissue (P < 0.01; P < 0.05, respectively). Increases in
nitrergic signalling accounted for the increased relaxa-
tion in 12 month IAS in response to EFS (P < 0.01)
with no significant change in the purinergic input. Age
did not change the responsiveness of the IAS to SNP.
The increased nicotine-evoked relaxation in 12 month
tissue was due to increases in both nitrergic and puri-
nergic components (P < 0.05 for both).

Conclusion: We have shown that both nicotine and
EFS-evoked relaxations increase transiently in the

12 month group. Increases in EFS-evoked relaxations
were due to increases in the release of NO. However,
both the nitrergic and purinergic components were
increased following nicotine stimulation in 12 month
tissue. These data suggest that NO release is tran-
siently increased in the 12 month tissue and that nico-
tinic stimulation can evoke the release of a purine
from a non-neuronal source.
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Esophageal biomechanical properties as indicator of
impaired gastrointestinal function in diabetes patients
J. B. FROKJAR', C. BROCK?, |. BRUN®, M. SIMREN®,
G. DIMCEVSKI?, A. M. DREWES® and H. GREGER-
SEN®

! Aalborg Hospital, Dept. of Radiology, Denmark, *Aal-
borg Hospital, Mech-Sense, Denmark, SSablgmnska
Hospital, Gothenburg, Sweden, “Haukeland Hospital,
Bergen, Norway, °Aalborg Hospital, Denmark, and
SAarhus, Denmark

Objective: Gastrointestinal (GI) symptoms, such as
nausea, vomiting, bloating, postprandial fullness and
abdominal pain, are frequent in patients with diabetes
mellitus (DM). The pathogenesis is complex and
multi-factorial. In order to determine easy accessible
and valid biomarkers for disordered GI function in DM
patients, we aimed to study esophageal mechanical
parameters and their relation to symptoms typically
arising from the digestive tract.

Methods: Seventeen patients with longstanding DM
and GI symptoms and 13 healthy controls were studied
with ultrasound monitored esophageal distension. The
sensory response was recorded and their symptoms reg-
istered. Biomechanical parameters such as compliance
and stiffness were computed from luminal diameters
during distension based on the ultrasound images and
from pressure data. Biomechanical and sensory parame-
ters were correlated with the clinical data.

Results: Diabetes patients had reduced esophageal
sensitivity compared to controls (P = 0.046). The
esophageal compliance was reduced (P = 0.004) and the
esophageal stiffness was increased (P = 0.004) in the
diabetes patients. Among patients, both postprandial
fullness/early satiety and bloating correlated negatively
to the esophageal compliance parameters (all P < 0.05).
Conclusion: Patients with long-standing DM and GI
symptoms had reduced esophageal sensitivity together
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with reduced compliance and increased stiffness,
which were correlated to the patients’ GI symptoms.
Biomechanical parameters obtained during distension
may serve as valid independent biomarkers of the GI
dysfunction. They may contribute to our understand-
ing of the pathophysiology underlying GI dysfunction
and symptoms in patients with longstanding DM.
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Principles of analysis of spatio-temporal mechanical
events during neurogenic and myogenic activity in rab-
bit colon

L. WIKLENDT', P. DINNING?, . ARKWRIGHT®, §.
BROOKES* and M. COSTA*

TUNSW, Dept. of Medicine, North Lambton, Austra-
lia, ’UNSW, St George Clinical School, Kogarah, Aus-
tralia, °*CSIRO, Material Science e Engineering,
Lindfield, Australia, and *Flinders University, Dept. of
Physiology, Adelaide, Australia

Objective: Motor activity of the intestine is deter-
mined by the contractions and relaxations of the
smooth muscle. The state of the intestinal wall,
described as tone, is synonymous with the mechanical
stress generated in the muscle wall in response to
myogenic or neurogenic mechanisms. Establishing
where and when the intestinal muscle is actively con-
tracting or relaxing or passively elongating or shorten-
ing is difficult. Here we propose a strategy to identify
these mechanical states.

Methods: In the isolated rabbit distal colon (20~

25 cm), we combined simultaneous video recording of
changes in diameters (DMaps) and intraluminal pres-
sure, recorded by fibre-optic, high-resolution intralumi-
nal manometry (PMaps) to generate pressure/diameter
spatio-temporal maps of colonic motility. Utilising
software developed in Matlab we compared changes in
diameter and pressure at any given point in the spatio-
temporal map, enabling a number of unique theoretical
relation associated with different states of the intesti-
nal wall to be predicted. These include; (i) isotonic
contractions of the circular muscle (reduction in diam-
eter not associated with changes in pressure); (ii) iso-
metric contractions (increase in pressure with
maintained minimal diameter); (iii) common cavities
(increase in pressure with maintained maximal diame-
ter); (iv) active tonic contractions (parallel decrease in
diameter and increase in pressure); (v) passive dilation
(increasing diameter associated to increase in pressure).
Results: During myogenic activity there were phasic
increases of active tone of the muscle due to either iso-
tonic or isometric contractions. The neurally depen-
dent propagating contractions (neural peristalsis)
showed complex orbits of relation between pressure
and diameter consistent with active dilation ahead of
localized lumen occlusive isometric contractions,
which propagated aborally generating passive dilation
ahead of the advancing contraction.

Conclusion: Our method of portraying and analysis of
the intestinal movements enables linking between
myogenic and neurogenic mechanisms and the
mechanical states of the intestinal wall and will per-
mit quantitative analysis of different patterns of intes-
tinal motor activity.
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Intestinal motility and nematode-induced protection
against development of murine model of type 1 diabe-
tes (T1D)

L. NOTARI', R. SUN?, S. YAN?, J. BOHL? A. ZHAO?,
J. F. URBAN, JR.? and T. SHEA-DONOHUE?
!University of Maryland, Dept. of Medicine /| MBRC,
Baltimore, USA, University of Maryland, Medicine/
MBRC, Baltimore, USA, and *USDA, ARS, Beltsville,
MD, USA

Objective: Autoimmune T1D is associated with
defects in intestinal motility and mucosal permeabil-
ity. Non-obese diabetic (NOD) mice are a model for
T1D that shares many characteristics of the human
disease. Others showed that enteric nematode
infection upregulation of Th2 cytokines prevented
T1D in NOD mice. The objective of this study was to
determine the contribution of altered intestinal func-
tion in the nematode-mediated protection from T1D.
Methods: NOD and WT mice were infected with the
enteric nematode Heligmosomoides bakeri (Hb). Blood
glucose was monitored weekly to determine the onset
of diabetes. Segments of jejuna were suspended in
organ baths to measure smooth muscle responses to
acetylcholine and spontaneous contractions (SC). TTX
was used to determine neural contribution. Transepi-
thelial electric resistance (TEER) was measured in
muscle-free jejuna. Cytokine and macrophage markers
expression was determined using real time qPCR.
Results: Uninfected NOD developed T1D (84% inci-
dence) by week 20. SC and responses to acetylcholine
(10 x mol L™!) were lower in uninfected NOD mice
(6.6 + 0.8 vs 3.8 + 1.1 N cm™) and less dependent on
enteric nerves compared to WT (39% vs. 57% of
responses -TTX). No differences were observed in
smooth muscle contractility between diabetic and non-
diabetic NODs. When compared to controls, TEER was
constitutively lower in NODs. NODs had also consti-
tutively lower levels of Th2 cytokines IL-13 and IL-4
(8.4% and 24% of WT) at 2 weeks post infection. Hb
reduced the incidence of T1D in NODs (16%), with a
transient increase in Th2 cytokines, that was 25% of
that observed in WT, and increase in alternatively acti-
vated macrophages markers. NODs had significant
worm burden at 20 weeks post infection whereas con-
trols cleared by week 10.

Conclusion: NOD mice have “leaky gut”’, a character-
istic of autoimmune diseases. We show here that these
mice also have constitutively low smooth muscle con-
tractility and, when compared to WT, an impaired Th2
response to infection that prolongs the chronicity of
Hb infection. Recent studies in western populations
indicate that nematode infections, which are generally
treated as they are diagnosed, may not confer protec-
tion against autoimmune diseases. Our data suggest
that the duration of exposure to nematodes is an
important feature of the protective response.
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The anorectal defecation reflex

P. BROENS', F. PENNINCKX?, E. HEINEMAN® and |.
BOIX OCHOA*

UMC Groningen, Dept. of Surgery, The Netherlands,
2KULeuven, Abdominal Surgery, Leuven, Belgium,
SUMC Groningen, Surgery, The Netherlands, and

4 Autonomous University-Barcelona, Paediatric Sur-
gery, Barcelona, Spain

Objective: To evaluate the mechanism controlling
faecal defecation.

Methods: Anal electrosensitivity, anorectal manome-
try and rectal mano-volumetry were measured in 17
control subjects before and after superficial local anal
anaesthesia, one control subject before and after (sub-
epithelial) injected local anaesthesia and six control
subjects before and after spinal anaesthesia.

Results: After superficial local anal anaesthesia anal
electrosensitivity decreased. All rectal filling sensation
levels remained present and the rectal volumes to reach
the fillingsensation levels increased. The rectal compli-
ance increased at all levels, but only significantly at
constant sensation. A positive correlation was observed
between proximal anal pressure and rectal compliance
at first sensation and at constant sensation. After
injected local anaesthesia, rectal compliance increased
at all levels even more profound. After spinal anaesthe-
sia, the anal canal became insensitive to electric stimu-
lation, rectal filling sensation disappeared, while rectal
compliance (calculated for the same rectal volumes as
before spinal anaesthesia) decreased insignificantly at
first sensation and constant sensation level but
remained normal at feeling of urgency to defecate end
maximal tolerable sensation level.

Conclusion: These results support the hypothesis that
faecal defecation by contraction of the rectum is
depending of an intestinal (intramural) defecation
reflex without influence of the brain or the spinal cord
(the anorectal defecation reflex). The afferent receptors
of this reflex are located in the proximal anal canal
and are contact receptors superficially subepithelial
located. A not functioning anorectal defecation reflex
results in chronic constipation.
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Release of f-NAD and ATP upon activation of
myenteric 5-HT3 or nicotinic acetylcholine receptors
in murine and primate colons

V. MUTAFOVA-YAMBOLIEVA, L. DURNIN? and

K. SANDERS®

1University of Nevada, Dept. Physiology and Cell
Biology, Reno, USA, and ?University of Nevada, Reno,
Physiology and Cell Biology, USA

Objective: ATP has been assumed to be an inhibitory
purinergic neurotransmitter in the gastrointestinal
tract, however f-nicotinamide adenine dinucleotide (-
NAD) and its metabolite ADP-ribose mimic the purine
neurotransmitter in murine, monkey and human
colons better than ATP. We further investigated
sources for purine release in murine and monkey colon
muscles by measuring release of ATP and -NAD and
purine metabolites in response to stimulation of 5-
hydroxytryptamine receptors (5-HT3R) or nicotinic ace-
tylcholine receptors (nAChR) known to be expressed
by enteric nerve cell bodies and processes.

Methods: The overflow of purine neurotransmitter
candidates was measured by HPLC-FLD, and stimula-
tion of muscles was performed in the presence of L-
NNA (100 x mol L™!) and atropine (1 x mol L)
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Results: The 5-HT3R agonist SR57227 (500 x mol L7,
30 s) stimulated release of f-NAD, ATP and metabo-
lites. Ondansetron (3-10 g mol L™!) reduced SR57227-
evoked release of purines, confirming that release was
mediated by 5-HT3R. Tetrodotoxin (TTX, 0.5 x mol
L") inhibited the release of f-NAD (and its metabo-
lites), suggesting that f-NAD release depended upon
neural action potentials (AP). Release of ATP was not
inhibited significantly by TTX, suggesting release of
ATP might have come from intraganglionic sources (e.g.
nerve cell bodies or glia) not requiring Na+ action poten-
tials. Epibatidine (500 x mol L™!, 30 s), a potent nAChR
agonist, also evoked release of f-NAD and ATP. Hexa-
methonium (500 x mol L™!) blocked epibatidine-evoked
purine release. TTX reduced epibatidine-evoked release
of B-NAD but did not affect release of ATP.

Conclusion: Our data demonstrate that the purine
release occurs by stimulation of enteric neurons.
Release of f-NAD (and its metabolite) requires activa-
tion of neuronal Na+ action potentials (Fig.), which is
consistent with release of f-NAD at nerve varicosities.
ATP release appears to be mainly from intraganglionic
sources and not from varicosities of motor neurons.
These results support previous findings from studies
using electrical field stimulation to evoke neurotrans-
mitter release, and suggest that f-NAD, not ATP, bet-
ter fulfills the criteria for a purinergic enteric
inhibitory neurotransmitter. Supported by DK41315.
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Properties of cholinergic and non-cholinergic submuco-
sal neurons along the mouse colon

J. P. PEI FOONG! and ]. C. BORNSTEIN?

!University of Melbourne, Dept. of Physiology, Park-
ville, Australia, and ° University of Melbourne, Physi-
ology, Parkville, Australia

Objective: Neurons in the submucous plexus are key
regulators of normal gut secretion and are implicated
in several pathologies including Vibrio cholera-induced
hypersecretion. Submucosal neurons fall into two main
classes: cholinergic (containing choline acetyltransfer-
ase, ChAT), or non-cholinergic (lacking ChAT). This
segregation of submucosal neurons is conserved across
several species. We investigated the properties of these
two populations in the mouse colon.

Methods: ChAT-Rosa (yellow fluorescent protein, YFP)
mice from a mixed background (progeny of ChAT-Cre X
Rosa (YFP) reporter mice) express YFP in all neurons
that have ever expressed ChAT. Submucosal prepara-
tions were taken from proximal, middle and distal colo-
nic regions of ChAT-(YFP) and control (non-transgenic)
C57Bl/6 mice. The proportion of submucosal neurons
(marked by the pan-neuronal marker Hu) that expressed
YFP, ChAT and/or vasoactive intestinal peptide (VIP)
was studied immunohistochemically. Electrophysiolog-
ical and morphological properties of submucosal neu-
rons in the distal colon were examined using
intracellular microelectrodes containing biocytin.
Results: The number of submucosal neurons per gan-
glion decreased (proximal: 12 + 3; middle: 7 = 1; distal:
5 = 1 neurons/ganglion), and the proportion of Hu+ neu-
rons expressing YFP increased (proximal: 2.0%; middle:
9.7%; distal: 25.2% distally along the colon of ChAT-
YFP mice. Most Hu+ neurons lacked YFP but contained
VIP (middle: 86.0%, distal: 71.1%). The remaining neu-
rons did not express YFP or VIP (middle: 2.7%, distal:
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3.1%), or rarely expressed both YFP and VIP. The propor-
tion of ChAT-immunoreactive submucosal neurons in
control mice was similar to that of YFP+ neurons in
ChAT-YFP mice. Intracellular biocytin injections
showed that submucosal neurons in the distal colon
were either uniaxonal (15/18) or had smooth cell bodies
with 2 axons. Spontaneous and stimulus-evoked fast
excitatory postsynaptic potentials (EPSPs) were seen in
24/25 submucosal neurons. Fast EPSPs were mainly
mediated by nicotinic receptors and were seen together
with inhibitory synaptic potentials and slow EPSPs.
Conclusion: The increase in the proportion of cholin-
ergic neurons in distal colon suggests an increase in
their role in this region.
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B-NAD and not ATP acting via P2Y1 purinoreceptors
is the purine that mediates inhibitory motor responses
in the colon

S. WARD?, S.-]. HWANG?, P. BLAIR®, L. DURNIN®,
V. MUTAFOVA-YAMBOLIEVA® and K. SANDERS®
"University of Nevada, Dept. of Physiology and Cell
Biology, School of Medicine, Reno, USA, ?University
of Nevada, Dept. of Physiology and Cell Biology,
Reno, USA, and *Univ. Nevada Sch. Med., Physiology
and Cell Biology, Reno, USA

Objective: Inhibitory motor neurons participate in
complex motor patterns of the gastrointestinal tract
such as peristalsis, receptive relaxation, and sphincter
opening. The neurotransmitters responsible for relaxa-
tion in the GI tract have been the subject of studies for
many decades. Several substances have been proposed
as neurotransmitters mediating inhibitory responses
including ATP, however this purine does not fully
mimic post-junctional responses. The objectives were
therefore to determine the purine that may be released
from inhibitory motor neurons and using mice lacking
P2Y1 receptors (P2Y1R) evaluated the purinoreceptor
responsible for inhibitory junction potentials in the
colon. The role that P2YIR play in colonic transit was
also evaluated.

Methods: Intracellular microelectrode and isometric
force measurements were performed on wildtype and
P2Y1R null mice. Post-junctional inhibitory responses
(IJPs) and membrane hyperpolarizations to picospritzed
application of putative transmitters were studied. Spa-
tio-temporal mapping was also performed to evaluate
differences in colonic transit.

Results: Wildtype mice were characterized by bipha-
sic IJPs and pharmacological dissection confirmed that
the fast IJP (fIJP) was purinergic and the slow IJP (sIJP)
was nitergic. The fIJP was completely absent in
P2ryl-/- mice and the P2Y1 receptor antagonist
MRS2500 had no effect on electrical activity or
responses to electrical field stimulation of intrinsic
nerves in these mice. Contractile experiments con-
firmed that purinergic responses were abolished in
P2ryl-/- mice. Picospritzing of neurotransmitter candi-
dates (ATP and its primary metabolite, ADP) and 8-
NAD (and its primary metabolite, ADP-ribose, ADPR)
caused transient hyperpolarization responses in wild-
type colons, but responses to §-NAD and ADPR were
completely abolished in P2ryl-/- mice. Hyperpolariza-
tion and contractile responses to ATP and ADP were
retained in colons of P2ryl-/- mice. Video imaging
revealed that transit of fecal pellets was significantly
delayed in colons from P2ryl-/- mice.

Conclusion: The results demonstrate the importance
of purinergic neurotransmission in regulating colonic
motility. The data reveals that 8-NAD rather than
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ATP better fulfills the criteria as the inhibitory neuro-
transmitter in the murine colon and support pharma-
cological experiments suggesting that purinergic
neurotransmission is mediated via P2Y1 receptors.
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Effect of acute ethanol exposure on the electrical and
mechanical activities in the small intestine

W. LAMMERS', S. SUBRAMANYA?, B. STEPHEN'
and K. H. SCHAFER®

!Faculty of Medicine, Dept. of Physiology, Al Ain,
United Arab Emirates, °RAK Medicale?Health Sci-
ences Un, Dept. of Physiology, Ras Al Khaima, United
Arab Emirates, and ®University of Applied Sciences,
Kaiserlautern, Germany

Objective: Ethanol ingestion causes a variety of gas-
trointestinal disorders including motility disturbances.
Slow waves coordinate gastrointestinal motility and
abnormal slow-wave activity is thought to contribute
to motility disorders. To date however, little is known
about the effect of acute ethanol on motility distur-
bances associated with slow wave activity.

Methods: Seven to ten centimetre duodenum, jeju-
num and ileal loops from adult male Wistar rats were
isolated and mounted in a 300-ml organ bath super-
fused with a Tyrode solution (100 ml min™!). The intes-
tinal loops were connected to an inlet and an outlet
and intra-luminally perfused with Tyrode (0.5 ml min”
1). 15-30 markers (soot) were applied onto the serosal
surface of the segments. After a 15 min equilibration
period, the loops were superfused with 1, 3 and 5%
ethanol, corresponding to the consumption of different
alcoholic beverages. Motility recordings were per-
formed with a digital video camera and electrical activ-
ities were recorded using a single longitudinal row of
32 extracellular unipolar silver electrodes.

Results: In all duodenal, jejunal and ileal segments

(n = 6), ethanol inhibits motility fully at 3% and 5%.
Concomitantly, the action potentials (= spikes) had
also disappeared from the electrical recordings. The
slow wave activity however, was not altered at 1 and
3% ethanol but disappeared at 5% ethanol. All effects
were reversible upon superfusing with normal Tyrode.
Conclusion: In conclusion, acute ethanol significantly
inhibits small intestinal motility in a concentration
dependent manner. Slow wave activity was only
inhibited at the highest concentration. The ethanol
induced mechanical and electrical disturbances were
reversible. The concentration dependent differential in
the inhibition of the electrical and the mechanical
effects seems to suggest different mechanisms of
action of ethanol.
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Mechano-sensory properties of hypertrophic intestine
following chronic obstruction

J. ZHAO', . YANG?, D. GRUNDY® and H. GREGER-
SEN*

! Aalborg Hospital, Mech-Sense, Denmark, Mech-
Sense, Aalborg Hospital, Denmark, *Dept. of Biomedi-
cal Scien, University of Sheffield, United Kingdom,
and “Sino-Danish Centre, Aarhus, Denmark

Objective: Partial obstruction of the intestine causes
severe hypertrophy of smooth muscle cells, enteric neu-
ronal plasticity, reducing number of interstitial cell of
Cajal, motility disorders and remodeling of
biomechanical properties. The present study aimed to
study the discharge characteristics of intestinal afferents
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to mechanical stimuli and its relationship with biome-
chanical properties of the hypertrophic intestine.
Methods: Jejunal partial obstruction was surgically
made by placement of a polyethylene ring for two
weeks in 7 rats. Sham operation was made by suturing
the polyethylene strip without placing a ring in 6 rats.
Another 7 rats without surgery served as normal con-
trols. Afferent nerve activity was recorded under vari-
ous mechanical stimulations on the jejunal segments
In vitro: ramp test with two different distension rates,
a relaxation test (volume maintained constant from
initial pressure of 20 or 40 mmHg) and a creep test
(pressure maintained constant). Circumferential stress
and strain, the spike rate increase ratio (SRIR) and
increase firing rate in single unit were calculated for
evaluation of afferent nerve activity during the
mechanical stimulations.

Results: Jejunal hypertrophy was morphometrically
and histologically evident proximal to the obstruction
site in the obstructed group. The hypertrophic jejunum
was stiffer in the circumferential direction than those
from the sham operated and normal jejunums

(P < 0.05). No significant difference was found in the
SRIR- strain and SRIR -stress relationships among the
three groups in all tests (P > 0.05). However, after-dis-
charge (sustained afferent firing after cessation of the
mechanical stimulation) was higher in the obstructed
jejunum than in the sham operated and normal con-
trols (P < 0.05). Single unit analysis showed absence of
high threshold units, increased proportion of mechano-
sensitive units but reduced single unit activity in the
obstructed jejunum.

Conclusion: Afferents from obstructed jejunum pre-
served their function in encoding ongoing mechanical
stimulation in the intestinal wall. However, high after-
discharge was characteristic for the obstructed jeju-
num. Furthermore, more percentage of the single units
was activated but the activity in single units was lower
in the obstructed intestine. The high after-discharge
may mediate perception of pain in the obstructed
patients.

291

Decrease in serotonin-induced tachykinin signaling
can account for age: Related reductions in the ampli-
tude and the frequency of Colonic Migrating Motor
Complexes (CMMCS) in the murine distal colon

B. PATEL', M. YEOMAN', S. FIDALGO?, P. DHU-
LIA? 1. GIRDLESTONE?, R. RANSON® and ]. SAF-
FREY*

1University of Brighton, School of Pharmacy, United
Kingdom, ?University of Brighton, United Kingdom,
3University of Northumbria, Newcastle upon Tyne,
United Kingdom, and *Open University, Milton Key-
nes, United Kingdom

Objective: Altered motility is an important feature of
age-related gastrointestinal disorders such as chronic
constipation. Mucosal serotonin release can trigger
motility via its actions on myenteric neurons. This
study examined the effects of age on 5-HT-evoked
tachykinin signaling and the properties of CMMCs.
Methods: Experiments were performed on colonic tis-
sue segments from 3, 12, 18 and 24 month old C57BL/
6] mice. Longitudinal muscle contractions were
recorded from 1-2 cm lengths of distal colon to exoge-
nously applied serotonin, neurokinin A (NKA) and
electrical field stimulation (EFS). CMMC activity was
recorded in the intact colon.

Results: Under conditions that isolated tachykinin sig-
naling, 5-HT evoked dose-dependent contractions that

were blocked by GR159897, a NK2 antagonist

(P < 0.001). These responses were reduced in 18 and

24 month tissue compared to 3 and 12 month responses
(P < 0.05 and P < 0.001, respectively). EFS-evoked
tachykinin release was reduced in 24 month colon

(P < 0.05). Age had no effect on colonic responses to
exogenous NKA, a selective NK2 receptor agonist. Age
decreased the frequency and amplitude of CMMCs

(P < 0.001) and this was mimicked by application of
GR159897 to the 3 month colon (P < 0.001 and P < 0.01,
respectively). In addition, GR159897 increased the dura-
tion (P < 0.05) of CMMCs in 3 month tissue but was
without effect in 24 month tissue.

Conclusion: We have shown an age-related decrease
in the serotonin-evoked tackykinin mediated contrac-
tion in the mouse distal colon and a decrease in the
amplitude and frequency of CMMCs. Application of
the NK2 antagonist to 3 month tissue could account
for the effects of ageing on CMMCs. These data
suggest that the age-related decrease in the ampli-
tude and frequency of the CMMCs is due to an impair-
ment of 5-HT-evoked tachykinin signaling in the
colon.
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Role of prostaglandins in the colonic motility in rat
colon

S.-1. KARAKI, Y. IIZUKA, R. TANAKA and

A. KUWAHARA

University of Shizuoka, Environmental Health
Sciences, Japan

Objective: Role of prostaglandins (PGs) in the intes-
tine is well known as a function to maintain the
mucosal integrity. In the intestinal motility, it has
been known that PGs have inhibitory and excitatory
effects on circular and longitudinal muscles, respec-
tively. However, the contribution of E prostaglandin
(EP) receptors, which are currently identified in the
molecular basis and subdivided into four subtypes,
EP,, EP,, EP; and EP, receptors, to the intestinal
motility, is unclear yet. Therefore the aim of the pres-
ent study is to identify the role of EP receptors on the
colonic motility distinct between circular muscle (CM)
and longitudinal muscle (LM), and to reveal the distri-
bution of several EP receptors in the colon.

Methods: Motilities of mucosa-free CM and LM strips
in the rat middle colon were measured by utilizing iso-
metric and isotonic transducers, respectively, in Mag-
nus tube. In addition, localizations of EP receptors
were analyzed by immunohistochemistry.

Results: Both CM and LM frequently induced phasic
contractions called as “giant contractions (GCs)”. In
CM, neural blockade by TTX and COX inhibition by
piroxicam enhanced the GCs, whereas in LM, TTX
tended to enhance but piroxicam almost all abolished
the GCs. Furthermore, an EP; receptor antagonist,
ONO-AE3-240, concentration-dependently reduced the
GCs in LM. On the other hand, EP, and EP, receptor
agonists, ONO-AE1-259 and ONO-AE1-329, reduced
the GCs of CM in concentration-dependent manners.
These results have indicated that endogenous PGs par-
tially inhibited the GCs in CM via EP, and EP; recep-
tors, whereas they generates and enhances the GCs in
LM via EP; receptors expressed in non-neuronal cells
in the muscle layer. In immunohistochemical analysis,
EP, and EP; receptor-immunoreactivities (IRs) were
localized on smooth muscle cells in addition to the
enteric neurons, whereas EP, receptor-IR was localized
on glial cells, and EP, receptor-IR was localized on
smooth muscle cells and enteric neurons.
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Conclusion: The present results suggest that the
endogenous PGs are necessary to generate the GCs in
LM, and excitatory and inhibitory modulate the GCs
in LM and CM, respectively, mediated via distinct EP
receptors in the rat middle colon.
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Impacts of fungal alkaloids on intestinal motility in
the isolated rat colon

J. DALZIEL" and S. FINCH?

1AgResearch Ltd., Food, Nutrition & Health Team,
Food e Bio-based Products, Palmerston North, New
Zealand, and ?AgResearch, Plant-fungal Interactions
Team, Hamilton, New Zealand

Objective: This study was motivated by reports that
increased fecal moisture (or diarrhea) is more prevalent
in sheep that graze pastures infected with an endophytic
fungus, suggesting involvement of fungal metabolites.
Two key fungal alkaloid classes are present, ergot alka-
loids and indole-diterpenes, both of which increase
smooth muscle contraction. We tested the hypothesis
that key fungal alkaloids produced by endophyte act in
concert to increase intestinal motility.

Methods: The effects of two types of endophyte com-
pounds on motility were investigated using a rat model
to determine effects on spontaneous contractile ten-
sion and frequency in the isolated distal colon. The
compounds: ergotamine (1 x mol L™!) a 5-HT agonist
and lolitrem B (0.1 x mol L™!) a BK channel inhibitor,
were dissolved in 0.1% DMSO and applied separately
or together. Differences in tension and frequency were
measured relative to spontaneous activity in the pres-
ence of 0.1% DMSO (control =1.0) over 1 h.

Results: Ergotamine, an ergot alkaloid, produced an
increase in contractile tension (1.5-fold) and a rapid
increase in contraction frequency (1.6-fold) that
decreased over one hour (1.3-fold). In contrast, lolitrem
B, an indole-diterpene, increased contractile tension
slowly over one hour (1.3-fold) but had no effect on
contraction frequency. When applied together, the con-
tractile tension was greater than that for either com-
pound alone (2.2-fold, P < 0.05). The frequency of
contractions was increased but was not significantly
different from that for ergotamine alone.

Conclusion: The increase in contractile tension that
occurred when both compounds were applied together
indicates that ergotatmine and lolitrem B can act addi-
tively to increase motility. The finding that ergotamine
increased the frequency of contractions whereas loli-
trem B did not supports the idea that these compounds
have functionally additive effects on motility. Since
endophyte in grass pastures contain a mixture of these
compounds and other structurally related alkaloids, our
results suggest that ingestion of these fungal alkaloids
could be a major contributing factor to the diarrhea that
occurs in some animals grazing these pastures.
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The motility and biomechanical changes of rat small
intestine after acute mesentery ischemia

J. ZHAO! and H. GREGERSEN?

! Aalborg Hospital, Mech-Sense, Denmark, and 2Sino-
Danish Centre, Aarhus, Denmark

Objective: Acute mesentery ischemia (AMI) may
affect intestinal biomechanical properties and motility.
This study aimed to investigate the changes of intesti-
nal motility and biomechanical properties after AMI.
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Methods: AMI of jejunum was induced by ligating five
mesenteric arterial branches to that segment in 40 Wi-
star male rats and lasted 15 30, 60, and 120 min (each
group has 10 rats). Another 10 rats without ischemia
served as normal controls. The 10-cm long ischemia
and non-ischemia intestinal segments were excised and
used for motility and passive mechanical tests. The
motility test was done by flow test against different out-
let pressures and by ramp distension test up to 12 cm
H20. The passive mechanical test was done by the
same ramp distension protocol. The intestinal diameter
and pressure changes were synchronously recorded. The
amplitude and frequency of contractions were obtained
by analysis of pressure and diameter curves. Circumfer-
ential stress and strain were computed from the diame-
ter and pressure data and from the zero-stress state
geometry. The opening angle, wall thickness, inner and
outer circumferential length were obtained from the
intestinal tissue rings at the no-load and zero-stress
state. The residual strains in the inner and outer wall
were computed from the morphometric data.

Results: The intestinal wall thickness and cross-sec-
tional wall area were significantly decreased about
20% after AMI for 60 and 120 min (P < 0.05 and

P < 0.01). The amplitude of contraction obtained from
both flow and distension tests decreased after AMI for
30 minutes (P < 0.05). The opening angle and absolute
value of residual strain decreased as function of the
AMI duration (P < 0.01). Furthermore the stress-strain
curves after AMI shifted to the left, indicating that the
intestinal wall became stiffer. Significant difference
was found after AMI for 60 and 120 min compared
with normal control group (P < 0.01).

Conclusion: The morphometric and biomechanical
properties of the intestinal wall changed after AMI.
Furthermore, hypomotility was seen with AMI lasting
more than 30 minutes. This may relate to morphologi-
cal and biomechanical remodelling caused by AMI.
Future studies should be directed towards studying the
recovery of motility and biomechanical changes after
the AMI has ceased.
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Age-related changes in colonic motility, faecal output
and the properties of faecal pellets in the mouse

B. PATEL', N. PATEL?, S. FIDALGO? R. RANSON?,
J. SAFFERY* and M. YEOMAN?

!University of Brighton, School of Pharmacy, United
Kingdom, 2University of Brighton, United Kingdom,
3University of Northumbria, Newcastle upon Tyne,
United Kingdom, and *Open University, Milton Key-
nes, United Kingdom

Objective: Increasing age is a risk factor for a range of
gastrointestinal disorders including constipation and
faecal impaction. Aging studies to date have focused
on alterations in neuronal numbers in the myenteric
plexus and very few have investigated the functional
changes observed during ageing. This study investi-
gated how age affected faecal pellet output and geome-
try, the degree of compaction and colonic motility.
Methods: Faecal pellets from 3, 12, 18 and 24 month
old C57BL/6 mice were collected over a 24 h period.
Wet and dry weights of faecal pellets were determined.
Photographic images of dry pellets were utilized to
analyze the geometry of pellets. For colonic motility
measurements the velocity of epoxy coated faecal pel-
lets was determined in the isolated lower bowel (proxi-
mal colon to rectum) from 3 and 24 month old mice.
Results: Total faecal output was significantly
decreased from 3 to 24 month old animals (P < 0.01,
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n = 6). There was a significant decrease in the number
of faecal pellets from 3 to 12 month (P < 0.001, n = 6)
which then remained constant in the 18 and 24 month
old animals. The water content of the faecal pellets
was significantly reduced between 3 and 24 month old
animals (P < 0.001, n = 6). No differences in individual
pellet width were observed, however faecal pellet
length decreased between 3 and 24 months (P < 0.05,
n = 6). There was a significant increase in the amount
of bowel compaction in the 24 month animals com-
pared to the 3 month animals (P < 0.05, n = 5), due to
a reduction in faecal pellet motility between 3 and

24 month old animals (P < 0.01, n = 6). A more
detailed analysis of the pellet velocity showed that
proximal velocity was unaltered with increasing age
and the changes in velocity could be attributed to
alterations in distal colon function.

Conclusion: Overall we have found that with increas-
ing age faecal pellet output and length are reduced.
There is a decrease in colonic velocity and a conse-
quential increase in impaction. These responses are
suggestive of a model of constipation/faecal impaction,
which is also observed in the elderly.
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Recto-anal manometry: Comparison between type 2
diabetics wit normal or high morning glycemia

J. XAVIER JORGE', C. ALMEIDA?, F. DELGADO®, M.
SIMOES?, A. SILVA® and A. COELHO®

"University of Coimbra, Faculty of Medicine, Conde-
ixa-a-Velha, Portugal, University of Coimbra, Faculty
of Medicine, Portugal, and *Hospital Center of Coim-
bra, Internal Medicine, Portugal

Objective: The influence of basal morning glycemia
on the recto anal motility, in diabetic patients is not
consensual. It is our aim to compare recto-anal mano-
metric characteristics between diabetics according to
the basal morning glycemia.

Methods: A recto-anal manometry was performed to
35 diabetics of both genders, without signs of auto-
nomic neuropathy, with a mean age of 58.82 years. Of
them, 12 had glycemia, <7 m mol L™ with a mean age
of 61.3 years and 23 had its value >7 m mol L™! and a
mean age of 60.0. The basal gycemia was similar in
both genders, P = 0.581. Recto-anal pressures were
recorded in mmHg. Student t Test was used and data
are presented as mean + standard deviation.

Results: The resting rectal pressure, resting pressure
in the external and in the internal sphincter and in the
anus were similar. The minimum rectal sensibility
and the maximum tolerable capacity were also similar
between groups. The percentage of relaxation during
the recto-anal inhibitory reflex was not statistically dif-
ferent between them. During the squeeze (in diabetics
with glycemia <7 m mol L™! vs >7 m mol L™!) the
pressure increase was 57.66 + 53.9 vs 100.0 + 57.9;

P = 0.04; average squeeze pressure was 33.41 = 34.4 vs
65.91 £ 39.7; P = 0.02; amplitude under zero was
106.25 + 59.7 vs 151.13 + 66.6; P = 0.05 and area under
curve 506.91 = 232.6 vs 655.30 = 285.3, P = 0.1. In the
squeeze endurance the values were: pressure increase
70.0 £ 51.9 vs 114.8 + 59.3, P = 0.03; average squeeze
pressure was 41.1 + 39.9 vs 69.13 = 43.1, P = 0.07. The
pressure after squeeze and the area under curve were
similar.

Conclusion: The pressures augmentation were signifi-
cantly higher in diabetics with glycemia >7mmol/l
during the squeeze and the squeeze endurance. 2- The
rectal and anal sphincter’s resting pressure, the rectal
sensibility thresholds and the recto anal inhibitory
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reflex did not reveal significant differences. 3- The
basal glycemia influenced the rectal manometric char-
acteristics during the anal squeeze.

297

Study of the biological effects of single-walled carbon
nanotubes (SWNTs) on rabbit small intestine

L. GRASA LOPEZ!, M. T. MARTINEZ?, A. ANSON
CASAOS?, R. ALBENDEA', C. VERGARA', S. GONZ-
ALO' and M. D. MURILLO'

!University of Zaragoza, Pharmacology and Physiol-
ogy, Spain, and “Instituto de Carboquimica, ICB-
CSIC, Zaragoza, Spain

Objective: Single-walled carbon nanotubes (SWNTs)
are structures of carbon of nanometric scale. Biomedi-
cal research is exploring possible application of nanotu-
bes (NTs) as drug delivery carriers. Studies about the
biological effects of NTs are necessary to ensure that
they are not toxic when they are linked to a drug to be
delivered. The aim of this study was to investigate the
effects of SWNTs systemic administration on the
motility, generation of free radicals and expression of
inflammatory mediators in rabbit ileum.

Methods: Rabbits were injected intravenously with
saline or SWNTs (0.02, 0.2 and 2 ug kg body weight)
for 24 h. Contractility studies were performed suspend-
ing pieces of ileum in an organ bath in the direction of
longitudinal smooth muscle fibres. The ileum and
plasma concentrations of malondialdehyde (MDA + 4-
hydroxyalkenals (4-HDA) and carbonyls were used as
indexes of lipid and protein peroxidation respectively.
The mRNA expression of iNOS and COX-2 in rabbit
ileum was studied by RT-PCR.

Results: The frequency of the spontaneous contrac-
tions was slightly reduced in the ileum of rabbits trea-
ted with SWNTs 0.02, 0.2 and 2 ug kg, while the
amplitude of these contractions was increased only at
the dose of 2 ug kg™, Serotonin 10-4 mol L™!, ACh 10°
4 mol L™! and KC1 80 m mol L™! induced contractile
responses that were increased in ileum from rabbits
treated with SWNTs 0.02, 0.2 and 2 ug kg™'. The levels
of MDA+4-HDA and carbonyls were increased in
plasma from rabbits treated with SWNTs 0.2 and 2 g
kg, while in ileum these levels were increased only at
the dose of 2 ug kg'!. The mRNA expression of iNOS
and COX-2 in rabbit ileum was not modified after any
of the treatments with SWNTs.

Conclusion: These results suggest that SWNTs 0.02 ug
kg does not modify the expression of inflammatory
mediators and free radicals in ileum, although it has
some slight effects on ileum motility. Thus, SWNTs
0.02 ug kg could be use in future studies for drug deliv-
ery. Funding by Gobierno de Aragon (B61/2011).
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Recto-anal manometric characteristics of healthy indi-
viduals according to their age and gender

J. XAVIER JORGE!, C. BORGES?, C. ALMEIDA®, F.
DELGADO?, M. SIMOES®, A. SILVA? and A. COEL-
HO*

!University of Coimbra, Faculty of Medicine, Conde-
ixa-a-Velha, Portugal, 2Leiria, Portugal, SUniversity of
Coimbra, Faculty of Medicine, Portugal, and *Coim-
bra, Portugal

Objective: Some investigators registered differences in
recto-anal motor characteristics according age and gen-

130

der. Others did not observe differences. Our aim is to
compare rectal manometric characteristics in healthy
individuals according to their age and gender.
Methods: A recto-anal manometry was performed to
34 healthy individuals, 14 women and 20 men, aged
between 34 and 77 years old. Twelve had <60 years
and 24 > 60 years. Pressure is in mmHg. Student ¢ Test
was used and data are mean = standard deviation.
Results: According to the age, <60 vs >60 years, no
significant differences were found. Comparing genders,
male vs female, it was: resting external anal sphincter
pressure 52.6 + 27.4 vs 27.5 = 17.1, P = 0.06; resting
internal anal sphincter pressure 51.6 + 27.4 vs

27.5 £ 17.1, P < 0.004; resting anal pressure 27.0 = 12.8
vs 15.2 + 10.4, P = 0.008; resting rectal pressure

14.1 =+ 11.5 vs 7.1 = 5.1, P = 0.04; recto anal inhibitory
reflex 39.9 + 26.5% vs 60.7 + 21.5%, P = 0.02. The
minimum rectal sensibility and maximum tolerable
volume were similar. During the squeeze in the same
groups, male vs female, pressure increase 146.7 = 52.4
vs 95.5 = 50.7, P = 0.008; average squeeze pressure
96.7 + 36.3 vs 61.6 + 36.8, P = 0.01; area under curve
916.1 = 286.1 vs 666.5 + 266.6, P = 0.01. In the
endurance squeeze, pressure increase 158.2 + 52.9 vs
103.5 + 47.9, P = 0.009; average squeeze pressure

98.6 + 44.8 vs 60.6 = 30.1, P = 0.01; pressure after
squeeze, 82.0 = 56.0 vs 37.7 + 25.7, P = 0.004; area
under curve 2546.8 + 1138.2 vs 1527.2 = 782.3 mmHg,
P =0.007.

Conclusion: 1-The resting internal anal sphincter
pressure, anal pressure and rectal pressure were higher
in males. 2-The recto-anal reflex was significantly
higher in female gender. 3-The pressures in anal
squeeze were higher in males. 4-The rectal sensibility
and capacity were similar. 5-Age did not influence the
characteristics of recto-anal manometry.
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Intestinal contractility is not altered by guanylate
cyclase C activation or by non cell-permeant cGMP

S. JACOBSON', I. SILOS-SANTIAGO', C. KURTZ?
and M. CURRIE®

!Ironwood Pharmaceuticals, Discovery Pharmacology,
Cambridge, USA, and *Ironwood Pharmaceuticals,
Cambridge, USA

Objective: The guanylate cyclase C (GC-C) receptor
agonist, linaclotide, improved abdominal pain and

bowel symptoms in patients with constipation-pre-
dominant irritable bowel syndrome, and abdominal
and bowel symptoms in patients with chronic consti-
pation. In preclinical models, linaclotide accelerated
gastrointestinal (GI) transit and reduced visceral pain.
Such pharmacological effects are thought to result
from increased intracellular cGMP produced following
GC-C activation, which initiates a signaling cascade
resulting in the secretion of Cl- and HCO3-, promoting
fluid secretion and accelerated GI transit. The effects
on visceral pain are thought to be mediated by cGMP
that is actively transported out of the epithelial cells
where it modulates the activity of colonic afferent
fibers. It is unclear whether the activation of GC-C
receptors also results in a spasmolytic effect, thereby
improving GI transit and abdominal pain symptoms.
The objective of this study was to evaluate the effects
of GC-C agonism and ¢cGMP on the contractile activity
of ileum and colon.

Methods: Rat ileum and colonic segments were used
in a tissue bath assay using pharmacological and elec-
trical field stimulation (EFS). An acetylcholine (ACh)
concentration response curve or EFS was applied to tis-
sues in the absence (baseline) and presence (test) of
compound. Test response was expressed as a percent-
age of baseline. The GC-C agonist, Escherichia coli
heat-stable enterotoxin (STc), cGMP, 5’GMP, guano-
sine and the cGMP cell-permeant analogue, 8-Br-
cGMP, were used for these studies.

Results: ACh produced concentration-dependent
increases in smooth muscle tension in both ileum and
colon. STc up to 1 x mol L™} (n = 6) had no effect on
ACh-induced contractions. Non cell-permeant cGMP
(100 1 mol L") and its metabolites 5’GMP (10 u mol
L™!) and guanosine (1 m mol L™!) also failed to alter
ACh-induced contractions. EFS-induced contractions
were not altered by STc, non cell-permeant cGMP, or
5'GMP. High concentrations of guanosine (3 m mol
L) significantly reduced EFS-induced contraction
amplitude (n = 6, 65% inhibition in ileum; n = 3, 41%
inhibition in colon). 8-Br-cGMP (100 x mol L™!) attenu-
ated EFS-induced colonic contractions (n = 6, 58%
inhibition in ileum, n = 10, 52% inhibition in colon).
Conclusion: This data suggests that neither STc nor
extracellular cGMP affect intestinal smooth muscle
contractility. Supported by Ironwood Pharmaceuticals
Inc. & Forest Laboratories.
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Altered nutrient sensing in the transient receptor
potential vanilloid 1 knockout mouse

Y. ZHANG' and D. GRUNDY?

!University of Sheffield, Dept. of Biomedical Science,
United Kingdom, and University of Sheffield, Bio-
medical Science, United Kingdom

Objective: Enteral lipids have a potent effect on sati-
ety and also attenuate inflammation triggered by vari-
ous insults such as surgery, LPS and haemorrhagic
shock via a cholecystokinin-mediated vagovagal reflex
(Lubbers T, et al. 2010). Previous work has shown that
lipid-rich nutrients causes augmented mechanosensi-
tivity in afferents supplying the mouse jejunum (Lub-
bers T, et al. 2010). TRP channels are implicated in the
response to CCK since treatment with ruthenium red
attenuates CCK-evoked calcium entry into nodose
neurones (Zhao and Simasko, 2010). However, the
channel mediating this effect is unknown. Here we
test the hypothesis that TRPV1 may contribute to
nutrient sensing by comparing the mesenteric

afferent sensitivity of 12 month old TRPV1-/- and
wildtype (WT) littermates to lipid-rich nutrients.
Methods: Mesenteric afferent discharge was recorded
In vitro from segments of mouse jejunum from
TRPV1-/- mice and their wild type (WT) littermates.
Responses to distension were characterized before, dur-
ing and after luminal infusion with 1 ml of a lipid-rich
emulsion (50.4%, 40.9 and 8.7 energy content derived
from fat, carbohydrate and protein respectively). Whole
nerve mesenteric discharge was quantified at baseline
and during distension. Data were mean+SEM with

n > 6. Statistical analysis was performed using one-
and two way ANOVA as appropriate.

Results: Intraluminal infusion of the lipid-rich nutri-
ent caused an elevation in baseline afferent firing.
Surprisingly, the magnitude of this response was statis-
tically augmented in the TRPV1-/- compared to the
WT control (P = 0.005). Also surprising was the aug-
mentation in mechanosensitivity in the TRPV1-/- ani-
mal that accompanied the lipid rich nutrient while in
the WT animal this was not significantly different.
This increased mechanosensitivity was particularly
evident in the LT component of the response to disten-
sion (P = 0.0003). In contrast there was also a signifi-
cant attenuation in the HT component (P = 0.006) in
the TRPV1-/- mice resulting in a flattening in the pres-
sure-response profile.

Conclusion: These data suggest that rather than a role
for TRPV1 in mediating the response to intraluminal
nutrient, TRPV1 may down-regulate nutrient signal-
ling or that compensatory changes in excitability in
the TRPV1-/- result in enhanced sensitivity to nutrient
and CCK.

© 2012 THE AUTHORS
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C q es of a diet-ind
the Pancreatic Intrinsic Nervous System and the nervous
control of pancreatic endocrine secretion in young mice
S. BLAT', M.-B. SAADE?, R. MORIEZ®, P. AUBERT®
and M. NEUNLIST*

'INRA, UR1341 ADNC, Saint-Gilles, France, "CHU
Rennes, Pole Médico-, Chirurgical de Pédiatrie et de
Génétique Clinique, France, 3INSERM, U913, Nantes,
France, and 4Un1’vers1'ty of Nantes Institute, Maladies de

d obesity on the plasticity of

I’Appareil Digest, University Hospital Hotel Dieu, France

Objective: Pancreatic Intrinsic Nervous System (PINS)
is involved in the control of pulsatility and amplitude of
insulin secretion (IS) both altered in obese and type 2
diabetic patients. However, little is known about the
role of the PINS during obesity and in the genesis of pan-
creatic endocrine dysfunctions. The aim of our study
was to determine the impact of obesity upon the PINS
and its functional consequences upon IS in young mice.
Methods: C57BL/6] mice aged 4 weeks received either
a normal diet (ND; n = 20) or a western (hyperlipidic
hyperenergetic) diet (WD; n = 20) for 12 weeks.

4 weeks old mice (n = 16) were also used as initial con-
trols (iC). After sacrifice, pancreases were removed and
placed in short term organ culture for 1 h. The impact
of PINS upon endocrine function was studied by add-
ing to the culture the nicotinic receptors agonist dym-
ethylphenylPiperazinium (DMPP) in presence or
absence of hexamethonium (nicotinic antagonist) or
No-nitro-L-arginine methyl ester (L-NAME, inhibitor
of NO synthase NOS) or sodium nitroprusside, (SNP,
NO donor). Supernatant of culture was collected and
frozen for further analysis of insulin by ELISA. Immu-
nohistological analyses were performed to determine
nerve fibers density and to phenotype neurons with
choline acetyltransferase (Chat) and NOS antibodies.
Results: PINS stimulation by DMPP induced a time
dependent increase in IS which was significantly larger
in ND as compared to WD mice (P = 0.01). Interestingly,
the IS profile was identical in ND and iC mice (P = 0.39).
This secretion was fully blocked in presence of hexame-
thonium. Addition of L-Name significantly inhibited
insulin release in ND mice (P < 0.01) while SNP reduced
IS at an intermediate level (P = 0.06). Neither L-Name
nor SNP altered IS in WD mice. PINS density was less in
ND compared to iC mice (P < 0.05), whereas there was
no difference between WD and iC mice. Cholinergic
innervation increased significantly with age in both WD
and ND mice. Unlike ND mice in whom there was an
increase of NOS-neurons with age (P < 0.05), WD mice
had a significant decrease (P < 0.05).

Conclusion: Altogether, our study suggests that WD
could induce neuroplastic changes in the PINS that
could be involved in pancreatic dysfunctions observed
during obesity.
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Glucose modulates glutamate release from vagal affer-
ent terminals via a protein kinase C (PKC)-dependent
pathway

K. BROWNING

Penn State University, College of Medicine, Neural
and Behavioral Sciences, Hershey, USA

Objective: Alterations in blood glucose levels have
profound effects upon gastrointesintal functions,
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including gastric motility and emptying. We have dem-
onstrated previously that extracellular glucose levels
modulate synaptic transmission from the central ter-
minals of vagal afferent neurons via actions on toni-
cally active 5-HT3 receptors. The aim of the present
study was to investigate the role of protein kinase C
(PKC) in the glucose-dependent regulation of 5-HT3
receptors.

Methods: Whole cell patch clamp recordings were
made from NTS subnucleus centralis (NTSc) neurons
in thin brainstem slices from rats 28-45 days of age.
Neurons were superfused with PKC activators and
inhibitors to investigate the modulation of glutamater-
gic synaptic currents.

Results: (i) As described previously, the frequency,
but not the amplitude, of spontaneous excitatory gluta-
matergic potentials (SEPSCs) was increased by elevat-
ing extracellular glucose levels from 5 to 20 m mol L™
in 4 of 6 neurons tested (to 170 = 12% of control;

P < 0.05). (ii) The protein kinase C (PKC) activator,
phorbol myristate 12-acetate (PMA; 10 n mol L)
mimicked this increase in sEPSC frequency in 3 of 6
neurons tested (to 167 = 23% of control; P < 0.05). (iii)
In the presence of PMA, elevating glucose levels pro-
duced no further increase in sEPSC frequency

(90 + 9%; P > 0.05), i.e., PMA occluded the effects of
glucose on sEPSCs. (iv) The non-selective PKC inhibi-
tor, GF109203X (10 u mol L™!) blocked the ability of
elevated glucose levels to increase sEPSC frequency
(188 + 25% in high glucose vs 94 + 14% in high glu-
cose + GF109203X; P < 0.05; n = 4/5 neurons). These
actions were mimicked by the PKCbeta isoform
blocker CGP55535 (4 1 mol L™!) but not the PKCdelta
isoform blocker rottlerin in two further neurons.
Conclusion: Previous studies have demonstrated that
extracellular glucose levels regulates the number of 5-
HT3 receptors present on the central terminals of vagal
afferent neurons and that these tonically active recep-
tors play a crucial role in regulating vagal afferent trans-
mission to second order NTS neurons. The present data
suggest that these actions of glucose to regulate 5-HT3
receptor translocation involves activation of a PKCp-
dependent pathway. Supported by NIH DK78364.
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MCH induced food intake in the NTS increases in
obesity coinciding with increased MCH expression in
vagal afferent neurons

G. DE LARTIGUE! and H. RAYBOULD?

Wet Med: APC, Davis, USA, and ?1321 Haring Hall,
Vet Med:APC, Davis, USA

Objective: Vagal afferent neurons (VAN) convey infor-
mation from the gastrointestinal tract important in the
regulation of food intake (FI) to the nucleus tract soli-
tarius (NTS) and play a major role in the regulation of
meal size and duration. During fasting, VAN express
the orexigenic neuropeptide transmitter melanin con-
centrating hormone (MCH); while in response to a
meal MCH expression is downregulated and the
anorexigenic neuropeptide transmitter cocaine and
amphetamine regulated transcript (CART) is elevated.
The aim of this study was to determine the physiologi-
cal role of CART and MCH on feeding behavior in lean
and obese animals at the level of the medial NTS (the
site of vagal afferent nerve termination).

131



132 POSTER SES

Methods: Male Wistar rats were fed chow (lean) or a
high fat diet for 6 weeks (obese) and implanted with
cannulas in the media NTS. Feeding tests were per-
formed, in rats fed ad libitum or fasted 6 h, following
intracranial injection of saline, MCHRI antagonist
(SNAP-94847), or CART antibody.

Results: In lean animals, inhibiting endogenous MCH
within the NTS using SNAP-94847 (5 u mol L™!) sig-
nificantly reduced 2 h FI in fasted rats compared to sal-
ine (6.78 + 0.38 vs 10.00 = 0.51 g, P < 0.001) but failed
to have any effect in fed rats. Inhibiting endogenous
CART in the NTS with CART antibodies (1 : 500 dilu-
tion) stimulated 2 h FI in fed rats compared to saline
(5.91 = 0.34 vs 2.58 = 0.86 g, P < 0.001). In obese ani-
mals, SNAP-94847 inhibited 2 h FI in both fed

(2.90 + 0.52 vs 5.75 + 0.63 g, P < 0.001) and fasted
(6.54 = 0.68 vs 9.20 = 0.90 g, P < 0.001) conditions,
while CART antibody failed to stimulate food intake.
Immunohistochemical staining of obese VAN identi-
fied low CART abundance in both fed and fasted con-
ditions; while MCH was constitutively abundant
irrespective of the nutritional state of the animal.
Conclusion: CART induced inhibition of food intake
in the NTS of fed rats is lost in obese rats, coinciding
with constitutively low CART expression in VAN.
Conversely, endogenous MCH in the NTS stimulated
food intake of both fed and fasted obese animals, coin-
ciding with constitutively high MCH expression in
VAN. We propose that altered CART and MCH expres-
sion in VAN of obese rats accounts for the onset of

hyperphagia.
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Glucagon-like Peptide-2 and mucosal changes induced
by high fat diet in mouse small intestine

S. BALDASSANO', A. AMATO', A. ROTONDO', A.
BELLANCA', F. CAPPELLO?, F. RAPPA? and F.
MULE!

!University of Palermo, STEMBIO, Italy, and *Univer-
sity of Palermo, Italy

Objective: Endogenous glucagon-like peptide 2 (GLP-
2) is a key mediator of refeeding-induced- and resec-
tion-induced intestinal adaptative growth in rodents,
but it is not known yet whether it may be implicated
in the intestinal adaptive response induced by chronic
high fat (HF) diet.

Methods: The small intestine adaptive response to HF
diet was analyzed in mice following HF diet for

14 weeks and a possible involvement of endogenous
GLP-2 was verified using GLP-2 (3-33) as GLP-2R
antagonist. The relationship among plasma GLP-2 con-
centrations (measured by enzyme immunoassay), small
intestinal GLP-2R expression levels (determined by
real-time reverse-transcription polymerase chain reac-
tion and western blot analysis) and intestinal morpho-
metric parameters was determined.

Results: HF diet for 14 weeks induced hepatic steato-
sis and enhanced the body weight, but it did not
increase small intestinal weight relative to body
weight. The comparison with animals fed a standard
diet (STD) showed that mice fed a HF diet exhibited an
increase in crypt-villus mean height (duodenum 27.5 +
3.00%; jejunum 36.5 = 2.9%; P < 0.01) and in the
thickness of the external muscularis layer (duodenum:
18.5 = 3.53%; jejunum 13 = 4.75%). No change in the
height and width of the enterocytes or in the normal-
ized number of goblet cells was observed. The chronic
exposition to HF diet caused also a significant increase
of GLP-2 plasmatic levels and of GLP-2R intestinal
expression. Daily administration of GLP-2 (3-33) (30—
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60 ng) for four weeks reverted the increase in crypth-
villus height and induced a reduction in the thickness
of the muscular layer.

Conclusion: The results of the present study provide
evidence for a role of endogenous GLP-2 in the intesti-
notrophic response to HF diet in obese mice and for a
dysregulation of GLP-2/GLP-2R system after prolonged
HF diet.
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Roux-en Y gastric bypass surgery-induced changes in
enteroendocrine cell abundance and cytokine gene
expression

H.-R. BERTHOUD', M. MUMPHREY?, L. PATTER-
SON? and H. ZHENG®

"pennington Biomedical Research, Neurobiology of
Nutrition, Baton Rouge, LA, USA, 2Penm’ngton Bio-
medical Research, Neurobiology of Nutrition, Baton
Rouge, LA, USA, and *University of Pittsburgh, Dept.
of Neuroscience, USA

Objective: To characterize gut hypertrophic/hyperpla-
sic and changes in gene expression in a rat model of
Roux-en-Y gastric bypass surgery (RYGB).

Methods: Obese, high-fat-fed male Sprague-Dawley
rats were subjected to Roux-en-Y gastric bypass or
sham surgery and the gut wall was analyzed by immu-
nohistochemistry and qPCR, 10 month after surgery.
Results: RYGB resulted in loss of all excess body
weight and adiposity. Numbers of GLP-1/PYY produc-
ing L-cells as well as CCK, neurotensin, and 5-HT
immunoreactive enteroendocrine cells were signifi-
cantly increased about 2-fold in the hypertrophied
Roux and common limbs but not in the biliopancreatic
limb after RYGB, compared with the corresponding
segments in sham-operated (obese) rats and unoperated
lean, chow-fed rats. Expression of IL-1b was reduced
and IL-10 was significantly elevated in RYGB rats com-
pared to both other groups.

Conclusion: The results suggest general hyperplasia of
the Roux and common limbs, with numbers of ente-
roendocrine cells increased proportionally to the
increased cross-sectional areas but without increased
densities of specific cell types, consistent with a GLP-
2-mediated mechanism. Increased numbers of ente-
roendocrine cells are likely contributing to the
increased basal and meal-stimulated circulating levels
of GLP-1 and PYY and their combined actions on nor-
malizing energy and glucose homeostasis.
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Weight regulating hormones correlate with parameters
of the intestinal serotonergic system in obese individu-
als

Y. RITZE', C. MAYR?, B. ERNST®, M. THURNHEER?®,
B. SCHULTES? and S. C. BISCHOFF?

!Universitit Hohenheim, Institut fiir Nutritional Med-
izin, Stuttgart, Germany, °University of Hohenheim,
Nutritional Medicine, Stuttgart, Germany, and 3Inter-
disciplinary Obesity, Center, Rorschach, Germany

Objective: Recent studies have demonstrated an asso-
ciation between gastrointestinal hormone release and
the regulation of appetite and body weight. However,
most data derive from animal experiments, whereas
human data investigating the regulation of gastrointes-
tinal (GI) hormones are rare. Our study focuses on pos-
sible physiological interactions in obesity between
weight-regulating hormones such as cholecystokinin
(CCK), peptide YY (PYY), ghrelin, and the serotonergic

system in the jejunum. In addition, we and others
found that the serotonergic system, and in particular
genetic variation of the serotonin transporter (SERT), is
involved in the development of obesity.

Methods: Jejunum samples were collected from 102
obese patients (70 women; BMI (Mean =+ SD):

43.1 + 6.0 kg m?, Age: 41.5 + 12.9 years) that under-
went Roux-en-Y gastric bypass. Patients with diabetes
(n = 18) or patients using psychotrophic drugs (n = 14)
were not excluded since we could show that these fac-
tors had no significant influence on the parameters
measured here. mRNA expression of CCK, PYY, nesfa-
tin-1, ghrelin, ghrelin O-acyl transferase (GOAT), SERT
and tryptophan hydroxylase 1 (TPH-1) was measured
with qRT-PCR in jejunal tissue. Furthermore, ghrelin
and GOAT positive cells were stained on jejunal cryo-
stat sections (8 ym; n = 10) immunohistologically,
quantified and correlated.

Results: We show a positive bivariate correlation of
CCK with PYY (r = 0.51; P < 0.001), and with nesfatin-
1 (r=0.57; P < 0.001). In addition, CCK and PYY posi-
tively correlated with two components of the seroto-
nergic system, SERT (r = 0.46/0.49; P < 0.001/0.001)
and TPH-1 (r = 0.26/0.56; P < 0.01/0.001). The hunger
hormone ghrelin, as expected, was positively correlated
with GOAT (r = 0.29; P < 0.005). Surprisingly, the BMI
showed no correlation with any measured weight regu-
lating hormone. Ghrelin- and GOAT-positive cells
show a positive but not significant correlation

[ = 0.53; P < 0.058).

Conclusion: Our data show for the first time positive
correlations between weight regulating GI hormones
and the intestinal serotonergic system in obese sub-
jects. Simulation of physiological levels of key GI sig-
nals using combination therapies may be a promising
strategy in controlling meal size and subsequent
weight gain.
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The study of GLP-1R expression in enteric nerve
system of type 2 diabetic rat after duodenal-jejunal
bypass surgery

M.-H. QU', J.-M. XU? C.-Y. FANG?, T.-K. ZHAO?
and H.-L. HAN?

"Weifang Medical University, Dept. of Pharmacology,
China, and *Weifang Medical University, Pharmacol-
ogy, China

Objective: GLP-1 has multiple physiological functions
beneficial in the treatment of diabetes. GLP-1R agon-
ists and GLP-1 degradation enzyme inhibitors are
proved for the treatment of T2DM. Enteric nerve sys-
tem play an important role in regulation of GLP-1
secretion and also GLP-1 effect ENS functions, but the
mechanism remains unclear. The purpose of this study
was to determine whether GLP-1R expression in ENS
was effected in T2DM and the gastric bypass could
reverse the changes. In this study, duodenal-jejunal
bypass (DJB) was used as a surgical model that induces
glycemic control excluded the duodenal without signif-
icant weight loss.

Methods: Type 2 diabetes animal model was estab-
lished by feeding intralipid and injecting low- dose
STZ. These rats were randomly allocated into 4 groups:
Wistar rats control group, T2DM control group, T2DM
sham surgery group, DJB group. Fasting GLP-1 and
blood glucose were measured before operation and

4 weeks after operation of different group rats. Animals
were scarified at the end of 8 weeks, myenteric nerve
plexuses layer were separated. Q-PCR was used to
detect the GLP-1R expression in mRNA level; the
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immunofluorescence and the western-blot were used
to detect GLP-1R protein expression in the myenteic
plexuses of ENS.

Results: The fasting blood glucose level of operation
group decreased 4 weeks after DJB from 19.53 = 3.45 m
mol L™ to 5.15 + 0.67 m mol L™} (P < 0.01). Immuno-
fluorescence showed that GLP-1R expression increased
significantly in the myenteric plexuses of the animals
8 weeks after DJB surgery compared to the animals of
sham surgery. GLP-1R expression in MP of ENS
detected by western-blot decreased to 61% in the
T2DM rats compare to Wistar rats control (calculated
by grey scan), and increased 103% compare to wistar
group.

Conclusion: Our results showed that GLP-1R expres-
sion in ENS decreased significantly in the T2DM
model rats, and DJB surgery can reverse the changes of
GLP-1R expression. The results suggested that GLP-1R
expression in ENS played an important role in the
T2DM pathogenesis. Supported by: Supported by Scien-
tific Research Foundation for Returned Scholars, Min-
istry of Education of China(2011, 43th); Shandong
Province Natural Science Foundation, No.
ZR2009DM024;No. ZR2011HMO043; No. R2009CL047.
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China; Project of Shandong Province Higher Educa-
tional Science and Technology Program, No.J11LF33.
China.
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The effect of motilin on gastric contraction using a
newly developed diabetes mellitus model of the house
musk shrew (Suncus murinus)

K. NISHINA', T. YOSHINARI?, S. AIZAWA?, 1. SAK-
ATA? and T. SAKAF

1Saitama University, Dept. of Science and Engineer-
ing, Japan, and 2Saitama University, Science and Engi-
neering, Saitama City, Japan

Objective: We studied the functional mechanisms of
motilin and ghrelin in the migrating motor complex by
using the house musk shrew (Suncus murinus), a small
animal model, and showed that Suncus has an almost
identical gastrointestinal motility and motilin response
as those found in humans and dogs. Motilin or erythro-
mycin (motilin agonist| reportedly promotes delayed
gastric emptying in diabetic human patients. However,
the mechanisms of motilin in gastrointestinal motility

© 2012 THE AUTHORS

are largely unknown. Therefore, we attempted to estab-
lish a long-survival diabetes mellitus (DM) model of
Suncus, and investigated the motilin expression and
the effect of motilin on gastric contraction.

Methods: To develop a DM Suncus model, streptozo-
tocin (STZ) was intraperitoneally administered (50 mg
kg!, 2-4 times). Blood glucose (BG) level, food intake,
and water intake were measured. Three weeks after
the BG level first exceeded 200 mg dL”!, the motilin
mRNA expression level was measured using quantita-
tive PCR methods, the motilin-producing cells were
immunostained, and organ bath studies were per-
formed to investigate the effect of motilin on gastric
contraction.

Results: STZ injection increased BG levels, and 73%
of the DM Suncus models developed survived for more
than 3 weeks. In addition, food and water intake were
also significantly increased. Motilin mRNA expression
in the duodenum of the DM Suncus model was 38.4%
lower than that in the control. Moreover, the number
of motilin-producing cells in the DM Suncus model
were significantly lower (0.7 + 0.16 cells mm?) than
that in the control (2.9 + 0.2 cells mm™). The gastric
contraction following administration of motilin for the
first time did not differ between the DM Suncus model
and the control. However, the duration required to
attain the half peak in motilin (10 mol L™!)-induced
contraction was significantly delayed during the sec-
ond administration of motilin in the DM Suncus
model (control: 71.5 = 6.1, DM Suncus model:

131.2 £ 18.7 s).

Conclusion: We established a method to develop a
long-survival DM Suncus model using STZ, and
observed that motilin-induced gastric contraction was
delayed and motilin mRNA expression and production
were decreased in the duodenum of DM Suncus. These
results suggest that motilin may be involved in gastro-
paresis in DM.
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Effects of kaolinite ingestion on regulation by leptin of
intrinsic nitrergic neurons activity in jejunum and
proximal colon in rats

F. ANGEL', F. VOINOT®, C. FISCHER?, C.
SCHMIDT® and C.-H. MALBERT*

!IPHC-CNRS, DEPE, Strasbourg, France, >IPHC-CNRS,
University of Strasbourg, France, 3IPHC-CNRS, Uni-
versity of Strasbourg, France, and *Unité Alimentation
&) Adaptatio, INRA, Saint-Gilles, France

Objective: Geophagy is the deliberate ingestion of soil
by humans and animals and in particular of clay min-
erals such as kaolinite. In humans, geophagy has been
observed in many parts of the world and is especially
widespread in sub-Saharan Africa. Kaolinite ingestion
has been previously shown to modulate gastric empty-
ing and intestinal transit, and to interact with the
intestinal mucosa in rats (Habold et al., Voinot et al.).
As the inhibitory neurotransmitter nitric oxide is lar-
gely implied in gastrointestinal functions, the first aim
of this work was to evaluate the impact of an imposed
ingestion of kaolinite (5%) on enteric nitrergic innerva-
tion. Furthermore, kaolinite ingestion induced hyper-
phagia correlated to increase of plasmatic level of
leptin. As leptin was shown to affect neurotransmis-
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sion in the enteric nervous system, the second aim of
this study was to determine whether the responses of
enteric neurons in the presence of leptin were altered
after kaolinite ingestion.

Methods: Male Wistar rats were fed with5% kaolinite
in standard food pellets during 14 and 28 days. Ex vivo
organ bath technique associated with pharmacological
tools was conducted to evaluate smooth muscle con-
tractility.

Results: The decrease in the nerve stimulation-
induced relaxation due to L-NNA, a nitric oxide syn-
thase inhibitor, was significantly reduced in the jeju-
num whereas the contraction was enhanced in the
proximal colon at 14 days of kaolinite ingestion. Leptin
inhibitory effects on relaxation in control animals were
abolished in rats at 14 days of kaolinite ingestion. In
the presence of L-NNA, leptin showed no effect on the
relaxation in rats at 14 days of kaolinite ingestion com-
pared to controls.

Conclusion: These data give evidence that kaolinite
displays a reduction in the activation of intrinsic nit-
rergic neurons. This effect may explain the lack of lep-
tin action in kaolinite rats. We hypothesized that
kaolinite within the intestinal lumen stimulates
intrinsic primary afferent neurons that project on these
intrinsic nitrergic neurons. Changes in enteric nerves
activities after kaolinite ingestion may also be due to
non-beneficial effects such as iron deficiency and/or
aluminum toxicity which are known to affect nitrergic
neurotransmission.
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Palonosetron a serotonin-receptor-3-antagonist
improves obesity-associated fatty liver disease in mice
Y. RITZE!, V. EHRMANN?, G. BARDOS? and S. C.
BISCHOFF®

!Universitit Hohenheim, Institut fiir Nutritional Med-
izin, Stuttgart, Germany, and ?University of Hohen-
heim, Nutritional Medicine, Stuttgart, Germany

Objective: Obesity is a major cause for nonalcoholic
fatty liver disease (NAFLD). Previous studies suggested
that alterations in intestinal motility and permeability
contribute to the development of NAFLD. Serotonin
and serotonin receptor 3 are key factors in the regula-
tion of intestinal motility and permeability. Therefore,
we studied the effect of the specific 5-HT3R antagonist
palonosetron on the development of NAFLD in leptin-
deficient obese mice.

Methods: Four to six-week-old ob/ob mice and lean
controls were treated for 6 weeks orally with palonose-
tron at 0.2 mg kg™ per day. We determined physiologi-
cal parameters, liver fat accumulation, portal endotoxin
levels, and the tight junction protein occludin.

Results: Palonosetron treatment significantly reduced
the liver to body ratio (15%), the liver triglyceride con-
tent (32%) and portal endotoxin (77%) in ob/ob mice.
The beneficial effects of palonosetron were accompa-
nied by a 30% decrease of tumor necrosis factor-alpha
mRNA expression in the liver and a 130% increase of
occludin in the duodenum.

Conclusion: In conclusion palonosetron is effective in
attenuating NAFLD in a genetic mouse model of obes-

ity.
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Decreased vagal cholinergic pathway and altered gastric
monoaminergic system contribute to the gastroparesis
in the rats with 6-OHDA injection of substantia nigra

L. ZHENG?, R. FAN?, J. SONG? and ]. ZHU®

!Capital Medical University, Dept. of Physiology, Beij-
ing, China, °Capital Medical University, Dept. of Physi-
ology, Beijing, China, and *Capital Medical University,

Physiology and Pathophysiology, Beijing, China

Objective: Gastroparesis is a common non-motor sys-
tem symptom of Parkinson’s disease. However, the
mechanism responsible for the gastric motor abnormal-
ity is not clear. We previously have reported the
impaired gastric motility in the rats with microinjec-
tion of 6-hydroxydopamine (6-OHDA) in bilateral sub-
stantia nigra (SN) of rats (6-OHDA rats). In the present
study, we explored neurochemical changes of vagal
motoneurons and enteric nervous system (ENS)
involved in the gastric dysmotility in 6-OHDA rats.
Methods: The strain gauge force transducer, digital X-
ray imaging system, western blot, immunofluorecence
and Radio Immunoassay were used in this study.
Results: Following 6-OHDA injected bilaterally into
the SN, the number of tyrosine hydroxylase-immuno-
reactive (TH-IR) neurons and dopamine (DA) content
in the lesioned SN were greatly reduced. In rats with
6-OHDA treatments, the expression of choline acetyl-
transferase (ChAT) (P < 0.01) and acetycholine (Ach)
level (P < 0.05) were reduced in the dorsal motor
nucleus of the vagus (DMV). To ascertain whether the
decreased Ach could influence gastric monoamine neu-
rotransmitters, we measured the expression of TH and
serotonin transporter (SERT) and the content of DA,
noradrenaline (NE| and serotonin (5-HT) in the gastric
muscularis externa. SERT- and TH-IR neurons were
existed in the gastric myenteric plexus. The protein
levels of TH (P < 0.05) and SERT (P < 0.05) were signif-
icantly enhanced in the gastric muscular layer of 6-
OHDA rats, where, correspondingly, the contents of
DA (P < 0.01) and 5-HT (P < 0.01) were also markedly
increased. But, no alteration of NE level was observed
in the 6-OHDA rats. Next, we detected the receptor
expressions of above monoamine in the gastric
muscularis externa of 6-OHDA rats. The expression of
cholinergic M1 receptor (P < 0.001) was extremely
decreased, while the expressions of dopaminergic D2
receptor (P < 0.01) and both adrenergic 1 and p2 recep-
tor (P < 0.05) were significantly increased. 5-HT4
receptor (P < 0.05) was found to be decreased. Further-
more, we still observed an impaired gastric motility
and delayed gastric emptying in the 6-OHDA rats,
which is same as our previous report.

Conclusion: Decreased excitatory Ach and M1 recep-
tor, and enhanced inhibitory DA and D2 receptor in
the gastric muscular layer may contribute to the gas-
tric hypomotility in the 6-OHDA rats. The alterations
of serotoninergic and adrenergic system in the gastric
muscular layer of 6-OHDA rats might be also involved
in the formation of the gastroparisis in the 6-OHDA
rats. These results suggest that destruction of SN dopa-
minergic system caused DMV cholinergic neurons dys-
function may affect the monoaminergic system in the
ENS and then lead to an impaired gastric motility.
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Insulin-like Growth Factor 1 (IGF1) encodes memory
of past food intake via pleiotropic effects on the gastric
neuromuscular apparatus

T. ORDOG, Y. TOYOMASU, Y. HAYASHI, A.
LORINCZ, M. BARDSLEY, L. POPKO, D. YOUNG, S.
GIBBONS, D. LINDEN, |. SZURSZEWSKI and

G. FARRUGIA

Mayo Clinic, Physiology e Biomed Eng., Enteric
NeuroScience Programme, Rochester, MN, USA

Objective: Gastric dysfunction is common in protein-
energy malnutritions and interferes with nutritional
rehabilitation. Conversely, food intake is often reduced
in gastroparesis. We found dystrophy of interstitial
cells of Cajal (ICC) and enteric neurons in young
female mice exposed to chronic dietary restriction.
Patients with severe weight loss had similar deficits.
Caloric restriction reduces IGF1, a growth/survival fac-
tor for smooth muscle cells (SMC) and, indirectly, for
ICC. Here we studied whether weight gain after dietary
restriction is limited by gastric neuromuscular dystro-
phy and whether it can be restored by IGF1.

Methods: Female BALB/c mice aged 4, 8 or 13 weeks
(n = 120) were exposed for 170-224 days to dietary
restriction that prevented natural weight gain. Subsets
of mice were allowed to feed ad libitum starting at 0
(AL controls), 83, 96, or 152 days of limited feeding
and/or were treated with RSLONG-rhIGF1 (150 ug kg™
sc BID) starting with dietary restriction or refeeding.
Solid gastric emptying was measured by 13C breath
test. Estrous cyclicity was assessed by vaginal cytol-
ogy. Blood glucose, ketones, serum malondialdehyde,
insulin, IGF1 and corticosterone were measured by
commercial kits. ICC-, SMC- and neuron-specific gene
expression was studied by Western immunoblotting.
Results: Weight rose logarithmically in AL mice. Mice
on restricted diet had lower ketones (P = 0.002) and
IGF1 (P = 0.016) and 81% were in anestrus. Gastric emp-
tying was delayed (P = 0.016), and Kit (ICC), Myh11
(SMC), Uchll and Nosl (neurons) protein were signifi-
cantly reduced. Weights of mice restricted from

13 weeks of age normalized in 18 days upon ad-libitum
refeeding. In contrast, in mice first exposed to restricted
diet at 4 or 8 weeks of age, weights only increased to

88 + 2% and 86 = 3% of AL weights, respectively

(P < 0.01), and this difference was maintained for

>60 days. In these cohorts, gastric emptying was further
delayed (P < 0.001). IGF1 normalized gene expression
and gastric emptying in both restricted and refed mice
and also improved weight gain in refed mice.
Conclusion: Chronic dietary restriction reduced func-
tional capacity of the gastrointestinal neuromuscular
apparatus likely through the dystrophic effects of low
circulating IGF1. In young mice these changes per-
sisted after refeeding but could be minimized by IGF1
treatment. Grant support: NIH DK68055.
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Relaxation induced by g ine in mouse h
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Universita di Palermo, STEMBIO, Italy, 2Universita
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3Universita di Palermo, Italy

Objective: A number of evidence suggests that guan-
ine-based purines can be considered part of the puriner-

gic system, because they can be stored in synaptic
vesicles and released from neurons following depolar-
ization. They may act as neuromodulators, interfering
with other neurotransmitters, including acetylcholine
released by enteric neurons in mouse colon (Zizzo et
al., 2011). The present study verified whether guano-
sine may affect gastric emptying and the mechanical
tone of the isolated mouse stomach and examined the
mechanism of action responsible for the effects
observed In vitro.

Methods: The influence of guanosine on the gastric
emptying rate was determined in mouse and its effects
on spontaneous gastric mechanical activity, detected
as changes of the intraluminal pressure, were analysed
In vitro before and after different treatments.

Results: Oral guanosine (1.75-10 mg kg'') decreased
the gastric emptying in a concentration-dependent
manner. Guanosine (30 ¢ mol L™'-1 m mol L)
induced a concentration-dependent relaxation of iso-
lated stomach which persisted throughout the adminis-
tration time and was reversible after washing out. At
the maximal concentration tested, the effect reached
about 60% of the relaxation induced by 1 x mol L™!
isoproterenol. The inhibitory response was not affected
by TTX (1 u mol L™Y), a blocker of neuronal voltage-
dependent Na* channels, but it was abolished by 6-[(4-
Nitrobenzyl|thio]-9--D-ribofuranosylpurine (NBTI)
(10 x mol L), a nucleoside uptake inhibitor. More-
over, the guanosine-induced effects persisted in the
presence of ODQ (10 x mol L™}), an inhibitor of nitric
oxide-dependent guanylate cyclase or apamin (0.1 u
mol L7Y), a small conductance Ca2*-dependent K*
channels, but they were progressively reduced by
increasing concentrations of DDA (10-30 x mol L™},
an adenylyl cyclase inhibitor.

Conclusion: The results of the present study provide
the first experimental evidence that exogenous guano-
sine is able to inhibit gastric emptying and to induce
gastric relaxation acting peripherally on the mouse
stomach. The effect does not involve genesis and propa-
gation of action potentials, nitric oxide release or open-
ing of small conductance Ca2*-dependent K* channels.
Indeed, it appears to be dependent on guanosine cellular
uptake and to involve adenylyl cyclase activation. Refer-
ences Zizzo et al.,. Eur ] Pharmacol 2011; 650:350-5.
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P2Y1 purinoreceptors are essential forinhibitory neuro-
transmission in the murine gastric antrum

S. WARD', L. SHAYLOR?, R. DELANEY?, P. BLAIR®,
S.-J. HWANG? and K. SANDERS®

1University of Nevada, Dept. Physiology and Cell
Biology, School of Medicine, Reno, USA, 2Um'versjty
of Nevada, Dept. of Physiology and Cell Biology,
Reno, USA, ®Univ. Nevada Sch. Med., Physiology and
Cell Biology, Reno, USA, and “Uinversity of Nevada,
Dept. Physiology and Cell Biology, Reno, USA

Objective: Gastric inhibitory motor neurons regulate
several motility patterns including receptive relaxation
in the fore stomach, gastric peristaltic motor patterns
and pyloric sphincter opening. The identity of the neu-
rotransmitters involved in gastric motor patterns has
been studied for decades, and numerous candidates
have been suggested. Activation of enteric inhibitory
motor neurons causes membrane hyperpolarization
characterized by an inhibitory junction potential (IJP)
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and muscle relaxation in mammalian stomachs. In the
murine gastric antrum the inhibitory response consists
of single fast hyperpolarization (fIJP) that is insensitive
to the nitric oxide synthase inhibitor L-NNA and thus
thought to be due to release of a purine neurotransmit-
ter. However, the post-junctional receptor(s) that medi-
ates the response to inhibitory purines in the antrum
is not currently known. Recently, we have endeavored
to identify the receptor(s) involved using mice with
genetically deactivated P2yl receptors.

Methods: Dual intracellular microelectrode and iso-
metric force recordings were used in combination with
electrical field stimulation (EFS) of enteric inhibitory
nerves to examine post junctional inhibitory neural
responses in the gastric antrum.

Results: Activation of inhibitory nerves by EFS pro-
duced a frequency-dependent fIJP that produced muscle
relaxation. Stimulation of inhibitory nerves during a
slow wave prematurely terminated the pacemaker
event and associated contraction. In P2yl-/- mice the
IJP and associated muscle relaxation either between or
during a slow wave event was completely absent.
MRS2500, a P2Y1R antagonist, inhibited the IJP and
associated relaxation in wildtype controls but had no
effect on the spontaneous electrical activity or
responses to EFS in P2yl-/- mice. Picospritzing the pu-
rines, ATP and the newly identified 8-NAD resulted in
differential responses in wildtype and P2y1-/- mutants.
ATP produced membrane hyperpolarization in stom-
achs from both animals and this was not blocked by
MRS2500 (1  mol L™'). In contrast, the hyperpolariza-
tion produced by 8-NAD was inhibited by MRS2500 in
wildtype animals but was absent in P2y1-/- mutants.
Conclusion: The results demonstrate that a purine
inhibitory neurotransmitter via P2Y1R contributes to
muscle relaxation in the gastric antrum. Since hyper-
polarization responses to 8-NAD better mimicked the
inhibitory post-junctional responses than ATP we con-
clude that 8-NAD is the more likely candidate to be
the endogenous inhibitory neurotransmitter than ATP.
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Relaxation induced by menthol on mouse gastric tone:
Analysis of action mechanism

A. AMATO', R. SERIO" and F. MULE?
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Objective: Menthol is the main active constituent of
the essential oil of Mentha Piperita (peppermint oil),
commonly used in alternative medical therapy in a
variety of pathological gastrointestinal conditions,
although available data on the mechanisms responsible
for beneficial effects are poor and inconclusive. One of
the main hypothesis concerns its interaction with the
TRPMS channels, a member of TRP superfamily. Since
studies on menthol effects on the gastric motility are
lacking, the aims of the study were to analyze the
effects of menthol on the mechanical activity of mouse
stomach and to clarify the mechanism responsible for
the effects observed.

Methods: The mechanical activity was analyzed In vi-
tro as changes of intraluminal pressure. The neurally-
evoked cholinergic contraction, induced by electrical
field stimulation (EFS: 0.5 ms duration, supramaximal
voltage, in trains of 5 s, 8 Hz) was also analyzed in
presence of increasing concentrations of menthol.
TRPMS expression was examined by reverse transcrip-
tion-polymerase chain reaction (RT-PCR).

Results: Menthol (1 m mol L™'-3 mol L™!) produced a
concentration-dependent relaxation of gastric tone.

© 2012 THE AUTHORS

WS-12, a TRPMS specific agonist, failed to affect the
gastric tone. Moreover TRPM8 mRNA was not
detected by RT-PCR analysis in whole organ suggest-
ing the absence of these channels in mouse stomach.
The inhibitory effects of the menthol were partly
antagonized by tetrodoxin, a blocker of neuronal volt-
age-dependent Na+ channels, or w-conotoxin GVIA, a
blocker of N-type voltage-dependent Ca2* channels,
but they were not affected by Nw-nitro-L-arginine
methyl ester (L-NAME), a blocker of nitric oxide syn-
thase, apamin, a blocker of small conductance Ca2*-
dependent potassium channels or [Lys1,Pro2,5,Arg3,4,-
Tyr6]VIP7-28, a VIP receptor antagonist. Interestingly,
atropine, a muscarinic cholinergic receptor blocker,
significantly antagonized menthol effects. Moreover,
menthol (1-100 x mol L™!) produced a concentration-
dependent reduction of the EFS-evoked cholinergic
contractions.

Conclusion: The present results suggest that menthol
is able to induce gastric relaxation of mouse stomach
in a TRPMS-independent manner. The inhibitory effect
appears to be mediated, almost in part, by neural
mechanism leading to a reduction of acetylcholine
release from enteric nerves.
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The effects of progesterone on gastric motility in preg-
nant rats: A bradygastric response
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Objective: Several hormonal and physiological
changes that occur during pregnancy seem to affect the
gastrointestinal (GI) motility, however very little is
known about relationship between sex hormones and
mechanical activities of the stomach. The aim was to
evaluate the relationship between female sex hor-
mones (progesterone and estradiol) with the frequency
of gastric contractions in fed pregnant rats using AC
Biosusceptometry (ACB).

Methods: Seven female Wistar rats (weighting 250
350 g) were used and all procedures were approved by
the local Animal Ethics Committee. Laparotomy was
performed to implant a magnetic marker (ferrite with
diameter of 3.5 mm and height of 3.0 mm) in distal
stomach. Ten days after surgical recovery, mating
occurred until pregnancy confirmation. Magnetic mea-
surements were performed in anesthetized animals (pen-
tobarbital, 30 mg kg!) during 30 min with an ACB
sensor placed on the abdominal surface. This procedure
was carried out in day-1, -7, -14 and -20 of pregnancy con-
comitant to blood collection. Magnetic signals were ana-
lyzed in MatLab to determine the frequency of gastric
contractions and to compare these data with serum con-
centration of female sex hormones determined by means
of ELISA methodology. Statistical analysis was per-
formed by Student’s t-test and Pearson Correlation test.
Results: The frequency of stomach contractions was
4.4 £ 0.2 cycles per minute (cpm), 4.0 = 0.4 cpm,

3.5+ 0.3 cpm (P < 0.05 vs day-1), 4.3 + 0.3 cpm in day-
1, -7, -14 and -20, respectively. The values of

44 + 15 pg mL?, 31 + 9 pgmL, 25 + 6 pg mL™,

22 + 9 pg mL" in day-1, -7, -14 and -20, respectively,
for 17R- estradiol were not statistically different. Pro-
gesterone values were 13 + 6 pg mL™, 54 = 15 pg mL™,
127 + 42 pgmL! (P < 0.05 vs day-1), 22 + 13 pg mL"*
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in day-1, -7, -14 and -20, respectively. The linear corre-
lation coefficient between gastric contraction fre-
quency and 178- estradiol was 2% (P < 0.2), whereas
between gastric contraction frequency and progester-
one was 81% (P < 0.0001).

Conclusion: Our data show a strong inverse relation-
ship between gastric contraction frequency e progester-
one serum levels throughout pregnancy in rats. To
date, associations between hormones and motility
changes have not been described in detail because, in
part, of methodological constraints. Our biomagnetic
technique offers new insights about hormone participa-
tion in bradygastria during pregnancy with accuracy
and without interfere with normal physiology.
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A simple method for measuring gastric emptying in
pre-weaned rats in natural free-feeding conditions

M. STEVEN" and R. CARACHI?
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Objective: Many techniques for assessing gastric emp-
tying in small animals have been described in the liter-
ature. The majority, however, involve the use of
chemical markers such as phenol red, performing sur-
gery or sacrificing the animal to assess gastric empty-
ing or involve the use of scintigraphy with a
chemically specified meal after a long period of fasting.
There are few non-invasive techniques reported in
freely-feeding animals. It has previously been shown
that gastric emptying increases toward the end of the
lactation period in rat pups. The aim of this study was
to investigate whether a non-invasive method of a
water soluble contrast meal in a conscious freely suck-
ling pup is a reliable and useful method of assessing
gastric emptying in pre-weaned rats.

Methods: Pre-weaned freely-lactating Sprague Dawley
rat pups were gavaged with 0.2 ml of Omnipaque (Ioh-
exol 300 mg ml"') and were placed in an X-ray compat-
ible red-tinted Perspex tube restrainer device and
underwent time-lapsed imaging using an In-Vivo FX
Pro Imaging System to assess gastric emptying. Con-
trast studies were performed on postnatal days 5, 7 and
19. Gastric emptying time was measured as the time
when all contrast was seen to have entered the small
bowel. Pups were marked and returned to the litter
and were monitored and weighed regularly.

Results: Four Sprague Dawley rat pups (3 female, 1
male) were gavaged and imaged. Their weights ranged
from 13-17 g at P5 to 42-43.8 g by P19. Gastric empty-
ing time decreased as expected over the study period
from a median of 120 min at P5 to 75 min at P19. The
procedure was well tolerated by all pups and all were
returned to their litter without incident and continued
to gain weight. Some pups were noted to have brief
perianal excoriation following passage of the contrast;
however, this may have been due to over grooming by
the mother.

Conclusion: Water soluble contrast studies are a sim-
ple, safe and reliable method of measuring gastric emp-
tying in freely feeding pre-weaned rat pups without the
need for scintigraphy or more invasive methods.
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The effect of the GLP-1 receptor agonist, exendin-4 on
blood glucose levels, emesis and gastric myoelectric
activity, in the ferret

Z. LU, N. PERCIE DU SERT?, G. LIN°, D. T. WAI
YEW?, P. ANDREWS? and |. RUDD®

!Chinese University of Hong Kong, School of Biomedi-
cal Sciences, Hong Kong SAR, China, °Division of
Basic Medical Sciences, St George’s University of Lon-
don, United Kingdom, and 3School of Biomedical Sci-
ences, The Chinese University of Hong Kong, Hong
Kong SAR, China

Objective: Glucagon-like peptide-1 receptor agonists,
such as exendin-4, are being developed for the treat-
ment of type 2 diabetes and obesity, but the treatment
may be associated with nausea and emesis. In the pres-
ent studies, we investigate the potential emetic mecha-
nism of exendin-4 using the ferret.

Methods: Glucose tolerance test: Ferrets were anaes-
thetized and injected with the GLP-1 receptor antago-
nist, exendin (9-39) (300 n mol kg™, s.c.}, or saline

(0.5 ml kg, s.c.). 15 min later, exendin-4 (30 n mol kg’
! s.c.), or saline (0.5 ml kg'!, s.c.) was injected, fol-
lowed by a glucose load (1.5 g kg!, i.p.). Blood glucose
was measured for 120 min (n = 3). Telemetric study:
Radio telemetry transmitters (DSI) were used to mea-
sure GMA, blood pressure and body temperature.
Under general anesthesia the two biopotential wires
were implanted in the antrum and the pressure cathe-
ter was implanted in the abdominal aorta. Seven days
later, telemetry baseline recordings were made 1 h
before the treatment of exendin-4 (30 n mol kg'!, s.c.),
or saline (0.5 ml kg, s.c.). Recordings were then con-
tinued for 24 h (n = 6). LC.V. study: A guide cannula
was implanted into the 3rd ventricle of the brain under
general anesthesia. Seven days later, they were injected
with exendin-4 (0.3-30 n mol, i.c.v.), or saline (15 g,
i.c.v.) and behavior was recorded for 1 h (n = 3-6).
Results: The basal blood glucose level was 5.2 + 0.4 m
mol L. The glucose load progressively increased
blood glucose in the saline-treated animals, which
peaked at 30 min before decreasing gradually. Exendin-
4 reduced the AUCO0-120 by 36.3%. Exendin (9-39)
antagonized the effect of exendin-4, but also increased
AUCO0-120 by 31.0% when used alone (P < 0.05). Sub-
cutaneously administered exendin-4 (30 n mol kg™
failed to affect gastric myoelectric activity, heart rate,
blood pressure or body temperature, but induced eme-
sis in two out of six ferrets (P > 0.05). Exendin-4 at

30 n mol, i.c.v. induced 88.2 = 48.7 retches and

11.6 + 6.8 vomits, following a median latency of

14.9 min (P < 0.05). The threshold dose to induce eme-
sis was 10 n mol (P > 0.05). Exendin-4 at 0.3-30 n mol,
i.c.v. inhibited food (P < 0.05), but not water-intake.
Conclusion: These studies indicate that exendin-4
induces emesis in ferrets at doses that modulate glu-
cose levels. The mechanism to induce emesis may
have a central component.
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Dyspepsia and diet
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Objective: Although many patients recognize the
impact of specific food in symptom occurrence, very
few population-base studies evaluated the role of diet
in dyspepsia. The aim of the study was to determine
the prevalence of dyspepsia in general urban population
and to evaluate the type of diet associated with
dyspepsia.

Methods: A representative sample (n = 300) for the
general population living in an urban area (18 000 habi-
tants) was randomized from the family doctors patient
lists and selected subjects were invited for interview in
the family doctors office. An interview-based question-
naire was used to diagnose dyspepsia using Rome IIT
criteria for functional dyspepsia and to evaluate eating
habits and frequency of food intake. Socio-demographic
factors and general medical history were also included
in interview together with objective evaluation of over-
weight. Results from logistic regression were presented
as odd ratio and 95% confidence intervals.

Results: 193 subjects (80 males, 113 women, mean
age 50.8 = 16.2, range 20-85 years) participated during
January —-April 2011. The prevalence of dyspepsia was
8.29% (4.62% for women and 13.75% for men,

P < 0.05). The age distribution of dyspepsia subjects
indicated increased prevalence of dyspepsia for subjects
above the mean age of sample (87.5%, P < 0.05).
Patients with dyspepsia had more common cardio-vas-
cular diseases (50.0% vs. 25.4%, P < 0.05), including
arterial hypertension (68.8% vs. 37.3%, P < 0.05).
Smoking was not associated with dyspepsia: 31.3% of
dyspeptic patients were smokers, vs. 26.0% non-dys-
peptic subjects (P > 0.05). Dyspeptic patients perceived
their well being status to be poor (15.4%, versus 8.1%
in non-dyspepsia subjects, P > 0.05), acceptable (53.8%
vs. 36.3%, P > 0.05), good (30.8% vs. 40.7%, P > 0.05).
Just non-dyspepsia subject perceived a very good condi-
tion (14.8%). No subject perceived a very poor condi-
tion of well-being. In the sample studied, 49.3% were
overweight and 20.8% obese. Presence of obesity was
not different in dyspepsia (18.8%) and non-dyspepsia
subjects (21.0%) (P > 0.05). Using median of food con-
sumption frequency as cut-off point, dyspeptic patients
consume significantly more frequent canned food (7.2,
1.6-32.8, P < 0.01) and less frequent grain cereals (0.2,
0.6-0.7, P < 0.05). There was not significantly different
consumption for the following type of foods: milk,
fish, eggs, fats, vegetables with 5% carbohydrate (let-
tuce, spinach, tomatoes and peppers), pulses, white
bread, sugar and sweets, alcoholic beverages and coffee.
Conclusion: This study updated prevalence data and
reveal association between food and dyspepsia.
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Morphological and functional aspects of experimental
toxic gastritis induced by enteral impact of lignite
charcoal

I. PUTINTSEVA', A. A. SAVCHENKO? and E. A.
SHINKARENKO®

IMoscow, Russia, °Scientific-Research Institute for
Medical Problems of North Siberian Dept. of RAMS,
Krasnoyarsk, Russia, and ®Scientific-Research Insti-
tute, Medical Problems of the North Siberian Dept. of
RAMS, Krasnoyarsk, Russia

Objective: The aim of this study was to evaluate the
morphogenesis and development mechanisms of toxic
gastritis induced by enterally administered lignite char-
coal in experimental settings.

Methods: The experiment was carried out in 30 exper-
imental male mice with a body weight between 25—
28 g. Control group mice were fed a standard fodder,
while experimental group mice received daily, along
with the fodder, lignite charcoal particles of the 2B
brand obtained at the Borodinskiy coal strip mine, Kan-
sko-Achinskiy coal field. The charcoal dose was either
0.1 g or 0.2 g per animal. Animals were withdrawn
from the experiment on 77th day, their stomachs were
removed for histological examination and fixed in 10%
formalin; afterwards, paraffin sections were prepared
according to the conventional technique and stained
with haematoxylin and eosin. Morphological examina-
tion of obtained material was performed using light
microscopy. A number of parameters used in the mor-
phological assessment of gastric mucous membrane
structural abnormalities were also utilized to accumu-
late a database, which served for subsequent correla-
tional and neural network analyses.

Results: Morphological examination revealed macro-
scopic signs of blood circulation disturbances, specifi-
cally microscopic haemorrhages.At microscopic level,
pathomorphological alterations in mice of both study
groups were characterized by dystrophy and focal atro-
phy in the integumentary epithelium (morphometry
demonstrated the following mean integumentary epi-
thelium heights:27.14 um following administration of
0.1 g charcoal dose, 26.68 um after 0.2 g dose, and
30.71 um in controls, P 1, 2 < 0.05) accompanied by
focal infiltration of mucosa lamina propria with leuko-
cytes (lymphocytes) and macrophages, and, as a result,
compression and deformation of gastric glands. All
mice presented with pronounced dystrophy in the gas-
tric glandular epithelium, and necrosis was observed as
well in 60% cases. With the 0.2 g dose, the rate of
integumentary epithelium atrophy increased by 30%
compared with the 0.1 g dose, and the necrosis was
more pronounced.

Conclusion: Enteral administration of lignite charcoal
leads to development of toxic gastritis affecting all lay-
ers of the gastric mucous membrane. The most impor-
tant morphological and functional alterations involve
the integumentary epithelium and include focal atro-
phy and necrosis; the higher dose of the substance was
shown to aggravate infiltration with lymphocytes,
macrophages, and neutrophils of lamina propria in
mucous membrane of stomach.
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Piperine improves swallow response of patients with
neurogenic dysphagia

L. ROFES!, D. ALVAREZ? V. ARREOLA® F. CASA-
MITJANA®, A. ENRIQUE® and P. CLAVE?

'Hospital de Mataré, Lab. Fisiologia Digestiva, Ma-
taré, Spain, °Hospital de Mataré, Lab Fisiologia Diges-
tiva, Mataré, Spain, 3Hosp1'ta] de Matar6, ENT Dept.,
Mataré, Spain, and *Hospital de Mataré-Ciberehd, Lab
Fisiologia Digestiva, Matard, Spain

Objective: To explore the expression of TRP (Transient
Receptor Potential) V1 inthe areas innervated by the Tri-
geminal (V cranial nerve), the Glossopharyngeal (IX cra-
nial nerve) and the Superior Laryngeal Nerve (branch of
the X cranial nerve) in the human oropharynx and to
characterize the effect of increasing sensorial input
through the TRPV1 stimulation with the natural agonist
piperine, on the swallow response of dysphagic patients.
Methods: (i) Real Time Polymerase Chain Reaction
(qPCR): n = 10 surgical samples from the human ton-
gue, pharynx and larynx were obtained. mRNA was
extracted and retrotranscripted to cDNA. A qPCR was
conducted to quantify the expression of TRPVI. (ii)
Videofluoroscopy: 40 patients with neurogenic dyspha-
gia (75.83 + 2.03 year) were randomized in two groups.
Patients were studied by videofluoroscopy during the
deglutition of one series of nectar control boluses, and
two series of nectar boluses supplemented with 150 p
mol L™! piperine (Group 1) or 1 m mol L™! piperine
(Group 2). Prevalence of laryngeal vestibule penetra-
tions and timing of the oropharyngeal swallow
response were calculated.

Results: (i) gPCR: TRPVI mRNA was detected in the
human oropharynx and larynx. TRPV1 showed a maxi-
mal expression in the tongue and decreased towards
the epiglottis. (ii) Videofluoroscopy: The addition of
150 u mol L™! piperine to the alimentary bolus reduced
penetrations by 34.5% and 1 m mol L™ piperine
reduced them by 50.3%. Moreover, 150 x mol L™! pip-
erine shortened the time to laryngeal vestibule closure
from 0.366 = 0.023 s to 0.270 = 0.022 s (P < 0.001) and
1 m mol L™! piperine from 0.380 = 0.032 s to

0.306 = 0.028 s (P < 0.01).

Conclusion: TRPVI1 channels are extensively
expressed in the human oropharynx and larynx. Piper-
ine improves safety of swallow by shortening the time
of airway closure. Increasing sensorial input through
TRPV1 stimulation is a promising therapeutic strategy
for patients with neurogenic dysphagia.
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Lactobacillus casei DG decreases LPS-induced nitric
oxcide and enteroglial-S100B secretion in human intes-
tinal biopsies

E. TURCO!, G. SARNELLP?, I. PALUMBO?, T. DI
MAIO?, A. D’ALESSANDRO? and R. CUOMO?
Federico II University, Dept. Clinical and Exp. Medi-
cine, Naples, Italy, and Federico II University, Clini-
cal and Exp. Medicine, Naples, Italy

Objective: Enteroglial derived S100B protein plays an
active role in nitric oxide (NO)-dependent gut inflam-
mation. Previous data show that pathogen bacteria are
able to induce S100B release from enteroglial cells
(EGCs). Whether probiotics are able to counteract
these effects is not established yet. We aimed to study
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the effects of Lactobacillus Casei DG (LC-DG] on lipo-
polysaccharides (LPS)-induced iNOS protein expres-
sion, nitric oxide (NO) and S100B secretion from
human intestinal biopsies.

Methods: Rectal biopsies from 3 healthy subjects
undergoing screening for colorectal cancer were stim-
ulated with LPS (10 ug mL') and/or with LC-DG

(108 bacteria mLY), as follows: experiment A) stimula-
tion with LPS starts at 0 h and end at 5 h (0-5 h); B)
LC-DG 0-5 h; C) LC-DG 0-5 h + LPS 2.5-5 h; D) LPS
0-5h + LC-DG 2.5-5 h; E) LPS 0-5 h + LC-DG 0-5 h.
To test EGCs stimulation, S100B release was evalu-
ated by ELISA assay. Nitrite assay and Western Blot
analysis were used to evaluate NO release and iNOS
expression, respectively, in stimulated biopsies com-
pared to unstimulated biopsies (control). Data are
expressed as mean=SD of 6 independent experiments.
Results: In rectal biopsies, LPS (experiment A), but
not LC-DG (experiment B), significantly increased
S100B secretion (+1.8 + 0.5 fold increase vs control;

P < 0.05). With experiments C, D and E S100B secre-
tion was not increased respect to control. In parallel,
incubation with LPS (experiment A) led to a significant
increase of iNOS protein expression (+2.0 = 0.3 fold
increase vs control; P < 0.05) and of NO secretion
(+2.9 + 0.7 fold increase vs control; P < 0.05), that was
not observed with LC-DG (experiment B). With experi-
ments C, D and E iNOS expression and NO secretion
were similar to control.

Conclusion: We show that the probiotic LC-DG
decreases LPS-induced NO secretion in human biopsies
by inhibiting iNOS protein expression. This effect may
be mediated by EGCs since LC-DG also decreases
LPS-induced enteroglial-derived S100B protein
secretion.
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Association between functional dyspepsia and neuronal
nitric oxide synthase gene polymorphism

M.-G. CHOI, J.-M. PARK?, M.-K. BAEG?, C.-H. LIM?
and Y.-K. CHO?

!Catholic University of Korea, Division of Gastroen-
terology, Dept. of Internal Medicine, Seoul, Republic
of Korea, and °The Catholic Univ. of Korea, Division
of Gastroenterology, Dept. of Internal Medicine, Seoul,
Republic of Korea

Objective: Meal-induced satiety is under nitronergic
control and impairment of this system can lead to
functional dyspepsia (FD). Nitric oxide (NO) is synthe-
sized by nitric oxide synthase (NOS) which exists in
three isoforms: neuronal NOS (nNOS), endothelial
NOS (eNOS), and inducible isoform (iNOS). NO pro-
duction is known to be regulated by NOS polymor-
phisms. Our aims were to assess whether functional
polymorphisms in eNOS, nNOS, or iNOS genes are
involved in the susceptibility of FD and to investigate
if genotype difference confers functional relevance in
FD patients.

Methods: Genomic DNA from 89 patients with FD
and 180 healthy subjects matched for age and gender
were typed for nNOS (rs2682826), iNOS (rs2297518)
and variable number tandem repeat in intron 4 of the
eNOS gene. The subjects ingested 125 ml of liquid
meal (Ensure liquid) at 5-min period intervals 4 times
(total 500 ml). They scored the symptoms of fullness,
discomfort, bloating and nausea using a visual ana-
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logue scale with 100-mm lines at 5, 10, 15, 20 and

50 min after starting the drink test.

Results: Genotype frequencies of the eNOS were not
significantly different between FD patients and con-
trols. In the iNOS, CC homozygotes were less frequent
in FDs compared with controls, but the significance
disappeared when the odds ratio of the iNOS CT and
TT genotypes relative to the CC genotype was calcu-
lated after applying dominant model. Frequency of T
allele in the nNOS was significantly higher in the FD
patients compared to the controls (49% vs 16%; odds
ratio, 5.01; 95% confidence interval, 2.83-9.01;

P < 0.001). Patients with T allele in the nNOS
polymorphism reported higher satiation score, as the
sum of VAS during the drink test period, than

those with CC genotype (median, 179 vs 117;

P = 0.035).

Conclusion: nNOS gene polymorphism is linked to
the susceptibility of FD and influences satiation in FD
patients. Our data support the importance of NOS gene
polymorphisms in the pathogenesis of FD.
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Effect of clomipramine on abdominal pain and brain
activation in response to colorectal distention

S. FUKUDO', N. ITOH?, M. KANAZAWA?, S. WA-
TANABE?, T. HAMAGUCHT?, . MORISHITA?, M.
KANO? and M. TASHIRO®

Tohoku University, Graduate School of Medicine,
Dept. of Behavioral Medicine, Sendai, Japan, *Tohoku
University Graduate Sch, Behavioral Medicine, Sen-
dai, Japan, and *Tohoku University, Cyclotron RI
Center, Sendai, Japan

Objective: Brain-gut interaction is one of major patho-
physiological features of irritable bowel syndrome
(IBS). Although antidepressants are believed to be effec-
tive on IBS only after administration for a few weeks,
physiological changes in brain-gut axis in humans by
acute administration of antidepressants are quite
obscure. Clomipramine is an injectable tricyclic anti-
depressant which mainly inhibits serotonin reuptake.
Acute administration of clomipramine may modify vis-
ceral perception-related brain activation. The aim of
this study is to test the hypothesis that acute adminis-
tration of clomipramine reduces the specific regions of
the brain activation during colorectal distention in
healthy males.

Methods: Subjects were 18 normal healthy males aged
22 + 1. Either clomipramine (250 ug kg') (n = 9) or pla-
cebo (saline| (n = 9) was intravenously infused to them.
A barostat bag was inserted into the descending colon
or the rectum of each subject. Colorectum was dis-
tended with a computer-controlled barostat device
with 0 mmHg, 20 mmHg, or 40 mmHg of the bag pres-
sure at random order. During colorectal distention,
regional cerebral blood flow with injection of H,[15-O]
was measured by positron emission tomography. After
each scan, blood was sampled from the venous line for
the analysis of plasma catecholamines, adrenocortico-
tropic hormone (ACTH) and cortisol. Visceral
perception and emotion were assessed with ordinate
scale.

Results: Intravenous infusion of clomipramine signifi-
cantly suppressed colorectal distention-induced vis-
ceral perception compared with placebo (P = 0.034).
Intravenous infusion of clomipramine significantly
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more deactivated amygdala and posterior cingulate cor-
tex in response to colorectal distention than that of
placebo (P < 0.005). Compared with placebo, clomipr-
amine significantly activated hippocampus and para-
hippocampal gyrus in response to colorectal distention
(P < 0.005). By contrast, plasma ACTH and cortisol sig-
nificantly increased after the administration of clo-
mipramine (P < 0.01).

Conclusion: These results suggest that administration
of clomipramine can suppress visceral nociception via
inhibition of activities of amygdala and posterior
cingulate cortex even during acute single infusion.
Moreover, acute single administration of clomipramine
and colorectal distention likely induces serotonin

and cortisol secretion which may stimulate
hippocampus.
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Effects of erythromycin on esophageal contractility in
healthy volunteers: An advanced muscle contraction
analysis

A. L. KRARUP!, D. LIAO? F. H. LUNDAGER®, H.
GREGERSEN? and A. M. DREWES®

"University of Aarhus, Aalborg Hospital, Dept. of Gas-
troenterology, Gistrup, Denmark, 2Aalborg Hospital,
Aarhus Uni, Mech-Sense, Dept. of Gastroenterology,
Denmark, and ®Aalborg Hospital, Aarhus Uni, Mech-
Sense, Gastroenterology, Denmark

Objective: Little is known of the basic physiology of
the human esophageal contractility in response to
motility enhancing drugs. Erythromycin has proved to
increase contractility in the small bowl and been pro-
posed to increase esophageal contractility too. The
study aims were to examine Erythromycin induced
changes in motility patterns of the human esophagus.
Methods: Sixteen healthy men and women with a
mean age of 23 years (range 19-34, 6 females) partici-
pated in the study. An esophageal probe was fitted
with a bag near the distal tip. The probe was posi-
tioned in the esophagus with a bag distanced 10 cm.
from the esophago-gastric junction. The bag volume
was increased step-wise from 5 to 25 ml before and
after an IV Infusion of 250 mg erythromycin. Analysis
included changes after erythromycin administration in:
(i) esophageal baseline pressure (preload tension), (ii)
swallowing force (primary esophageal peristalsis/ pro-
pulsive force), and (iii) esophageal luminal clearance
(distension evoked secondary esophageal peristalsis).
Furthermore, curve analysis was done of Pressure (P)-
Cross sectional areas (CSA| (P-CSA) as well as wall
tension-CSA areas.

Results: Erythromycin administration caused higher
esophageal baseline pressure (2.45 + 0.63 N m™! vs
4.73 + 0.60 N m’, P = 0.049), and swallowing force
(741 £ 098 Nm™ vs 11.9 = 0.92 N m™, P = 0.0014) at
lower distension volumes. However, the drug did not
cause significant changes in any parameters at the
higher distension volumes (volumes >5 ml, P > 0.1)).
During secondary peristalsis the area of tension-CSA
curves increased (5388 = 1864 yJ vs 16495 = 1954 yJ at
25 ml, F = 64.4, P < 0.001) as well as the propulsive
force (37.5 N. +14.8 N m™ vs 137.2 + 155 N m™! at
25 ml, F=108.1, P < 0.001) compared to primary peri-
stalsis. The peristalsis and following relaxation
resulted in loop like P-CSA and wall tension-CSA
curves.

Conclusion: The results do not support a role for
Erythromycin in patients with dysphagia of solid foods
and week esophageal peristalsis.
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Elucidation of the mechanisms underlying the poten-
tial usefulness of STW 5 in reflux esophagitis

H. ABDEL-AZIZ', G. ULRICH-MERZENICH?, O.
KELBER®, D. WEISER® and M. T. KHAYYAL?
ISteigerwald Arzneimittelwerk, Wissenschaftl. Abtei-
Iung, Darmstadt, Germany, *Rheinischen Friedrich-
Wilhelms, Medizinische Poliklinik, Bonn, Germany,
3Steigerwald Arzneimittelwerk, Scientific Dept.,
Darmstadt, Germany, and 4Cairo University, Faculty
of Pharmacy, Dept. of Pharmacology, Egypt

Objective: STW 5, a multi-component herbal prepara-
tion, was shown to relieve heartburn and concomitant
reflux symptoms in patients with functional dyspepsia
and to prevent inflammation in an acute model of
reflux esophagitis (RE), without affecting the pH of the
refluxate. The present study assesses the efficacy of
STW 5 in a more chronic model of RE, and the under-
lying mechanisms both in-vivo and in vitro.

Methods: Rats were pretreated for 7 days with STW 5
or omeprazole (as reference drug) before surgical induc-
tion of esophagitis. RE was achieved by ligation of the
fore-stomach and covering the duodenum near the
pylorus with a piece of Nelaton catheter. After recov-
ery, rats were treated for a further 10 days with the
drugs and then sacrificed, their esophagi excised,
weighed and evaluated macroscopically. Tissue homo-
genates were used for semi-quantitative determination
of cytokines using a cytokine array. Since recent evi-
dence indicates that the mucosal damage observed in
GERD is due to release of inflammatory mediators
from mucosal and sub-mucosal cells in response to bile
salts and other substances in the gastric refluxate, the
effects of STW 5 on cytokine release from the normal
human esophageal cell-line HET-1A in response to
stimulation with chenodeoxycholic acid (CDCA) was
assessed.

Results: Both, STW 5 and omeprazole, improved body
weight, tissue damage score and esophageal weight
index to similar extents. However, STW 5 had a much
more pronounced anti-inflammatory effect. As shown
in the cytokine array (Fig. 1), STW 5 inhibited the
majority of the measured pro-inflammatory cytokines
induced by surgical reflux, suggesting a direct anti-
inflammatory and/or mucosal protecting action. Fur-
thermore, incubation of HET-1A cells with CDCA
caused marked release of CD40-ligand, IFN-y, IL-1ra,
IL-6, IL-8 and IL-23, which were all inhibited by co-
incubation with STW 5 (0.3-10 ul ml!) as assessed
semi-quantitatively (cytokine array, Fig.2) and con-
firmed quantitatively (ELISA), without affecting cell

viability. Similar effects were observed when cells were
incubated with capsaicin as TRPV1 agonist (shown to
be the main receptor involved in acid induced cytokine
release from HET-1A cells), which evoked the release
of CD40-ligand and IL-23.

Conclusion: The present findings suggest that multi-
target anti-inflammatory drugs like STW 5 might
present an alternative/additional treatment option for
GERD patients not responding adequately to PPIs.
Further elucidation of its exact mechanism of action
might pave the way for a new class of anti-reflux
agents.
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Terminal restriction fragment length polymorphism
analysis of the diversity of fecal microbiota in patients
with Irritable Bowel Syndrome (IBS)

C.-H. CHOI', B.-K. CHA?, S.-K. CHANG?, B.-C. KIM®,
S.-A. JUNG* and K.-J. KIM®

!Chung-Ang University, College of Medicine, Dept. of
Internal Medicine, Seoul, Republic of Korea, ZChung-
Ang University, College of Medicine, Internal Medi-
cine, Seoul, Republic of Korea, *National Cancer Cen-
ter, Internal Medicine, Seoul, Republic of Korea,
4Ewha Womans University, School of Medicine, Inter-
nal Medicine, Seoul, Republic of Korea, and 5Chung-
Ang University, College of Medicine, Microbiology,
Seoul, Republic of Korea

Objective: The pathophysiology of irritable bowel syn-
drome (IBS) might be related to abnormal host-micro-
bial interactions. The aims of this study were to
perform terminal restriction fragment length polymor-
phism (T-RFLP) analyses of fecal microbiota in IBS
patients and to investigate the potential alterations in
fecal bacterial communities.

Methods: A total of 85 subjects, including 36 patients
with IBS and 49 healthy subjects (HS) were enrolled.
DNA was extracted from their stool samples, and the
16S rRNA genes were amplified by real time polymer-
ase chain reaction (RT-PCR). The PCR products were
then digested with Mspl and HinPII restriction
enzymes, and the length of the terminal restriction
fragments (T-RFs) was determined. The sizes of T-RFs
were rounded to the nearest number between samples
to produce operational taxonomic units (OTUs). We
used PRIMER v6 for statistical analysis. A one-way
analysis of similarity (ANOSIM) was used to compare
the microbial communities between the two groups.
Hierarchical clustering and non-metric multi-dimen-
sional scaling (nMDS) was performed to visualize the

Table. Operational taxonomic units contributing significant differences in fecal
bacterial communities between the IBS patients and healthy subjects

Abundant OTU in [BS Patients

Abundant Ok in HS

Ol ESAS  Predicted bactedia

OIU HSES  Predicted bactera

L] Y Prevotells, Bascteroides,
wncultred bactedum

a2l Rateroidetes (Racteroides,
Prevotella, Porplyromone),
Fgmilon proteobactenium
(Helicobacter,

Camplobacter}

Emerococous,

uncultwred bactedum
Bactercidetes, Aeromonas,
uncultured dedta
protenbacteriam,
uncultured
protenbacterium

216 21

90 16

gamma

Frr N V) Uncudnured buacterium

ELL IS K Sedenomones,
Megphacrs el

unculiured bactedium

OTU, operational taxonomic unit; HS, healthy subjects; IBS, irritable bowel
syndrome
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degree of dissimilarity among each samples as dendro-
gram and multi-dimensional graphs. Analysis of simi-
larity percentages (SIMPER) was done to determine the
overall average dissimilarity and the OTUs signifi-
cantly contributing the dissimilarity in microbial com-
munity compositions between the two groups. The
bacterial species of the significantly different OTUs
were predicted from the database that we developed
(http://microbiology.cau.ac.kr) based on the silico PCR
amplification and restriction of 16S rRNA sequences.
Results: The composition of the fecal bacterial com-
munities in IBS significantly differed from that of HS
(P < 0.05). Dendrogram and nMDS showed that the dis-
tribution of the fecal microbiota was clearly different
between the two groups. Dissimilarity between the IBS
patients and the HS was 78.6%. The OTUs that signifi-
cantly contributed to the dissimilarities were shown in
Table. Bacteriodetes (Bacteroides, Prevotella, Porphyro-
monas) and Epsilon proteobacterium (Helicobacter,
Campylobacter) were significantly abundant in IBS. Se-
lenomonas and Megasphaera elsdenii were significantly
lack in IBS compared to HS.

Conclusion: The composition of fecal microbiota in
IBS significantly differs from that of HS, and some bac-
terial species were significantly deceased in IBS. The
lacking bacterial species in IBS may be some therapeu-
tic targets.
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Mechanisms of action of Otilonium Bromide (OB) in
human cultured smooth muscle cells and rat colonic
strips

M. IMENEZ FARRERONS', M. MARTINEZ-CUTIL-
LAS? V. GIL?, N. MANE? and D. GALLEGO®
!Universidad Autonoma de Barcelona, Dept. of Physi-
ology, Veterinary Faculty, Bellaterra, Spain, °Universi-
tat Autonoma Barcelona, Unitat de Fisiologia, Institut
de Neurosciencies, Bellaterra, Spain, and *CIBERehd,
Instituto Carlos 111, Barcelona, Spain

Objective: Otilonium Bromide (OB) is a molecule
with spasmolytic properties used to treat colonic
motor disorders. In the present study we have investi-
gated the mechanisms of action of OB.

Methods: We studied human cultured smooth muscle
cells (HCSMC) using calcium imaging and rat colonic
strips using both microelectrodes and muscle bath con-
tractile experiments.

Results: OB concentration dependently inhibits 1-
KCI (75 m mol L'} induced (nifedipine sensitive) cal-
cium transients (Ratio=0.44 + 0.04 at 1 x mol L7,

1 = 20) and 2- Carbachol (1 x mol L™}) induced (atro-
pine sensitive) calcium transients (Ratio=0.20 + 0.05 at
1« mol L™}, n = 30) in HCSMC. In colonic strips incu-
bated in nominally calcium free Krebs, CaCl2 10 m
mol L™! induced a nifedipine sensitive contraction that
was concentration dependently inhibited by OB

(EC50 = 9.4 u mol L™, n = 6). To avoid a possible
interference with L-type calcium channels electrophys-
iological and mechanical experiments were performed
in the presence of Nifedipine (1 ¢ mol L™'). L-NNA

(1 m mol L™!) and MRS2500 (1 x mol L™!) were used to
inhibit the nitregic and purinergic inhibitory junction
potential (IJP). In these conditions, electrical field stim-
ulation (EFS) caused 1- an atropine sensitive excitatory
junction potential (EJP) that was concentration depen-
dently inhibited by OB (EC50 = 8.7 umol L™}, n = 7)
and 2- an atropine sensitive contraction that was con-
centration dependently inhibited by OB (EC50 = 7.3 u
mol L™}, n = 6). Carbachol 10 u mol L™! induced 1- a
smooth muscle depolarization (10 mV) that was
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blocked by 100 x mol L™! OB (n = 4) and 2- a contrac-
tion that was concentration dependently inhibited by
OB (EC50 = 13 g mol L™}, n = 6). Neurokinin A (1 g
mol L™!) induced a contraction that was inhibited by
OB 100 g mol L™ (n = 4).

Conclusion: In the present work we isolate each
mechanism of action of OB: inhibition of L-type cal-
cium channels, muscarinic and tachykinergic
responses that when acting in synergy they explain the
pharmacological properties of the compound to treat
colonic motor disorders.
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Selective agonists of somatostatin receptor subtype 1
or 2 prevent visceral hyperalgesia induced by activation
of peripheral CRF1 receptors with cortagine in mice

M. LARAUCHE', A. MULAK?, M. MILLION®, |. RI-
VIER? and Y. TACHE®

'UCLA, CNS e CURE, Los Angeles, CA, USA, 2Wro-
claw Medical University, Dept. of Gastroenterology,
Poland, *UCLA, CNS & CURE, Los Angeles, USA,
and *The Salk Institute, The Clayton Foundation Labs
for Peptide Biology, La Jolla, USA

Objective: To investigate whether selective peptide
somatostatin receptor subtype 1 and 2 (sstl and sst2)
modulate visceral hyperalgesia induced by cortagine, a
corticotropin-releasing factor receptor type 1 (CRF1)
agonist, conscious mice.

Methods: Adult male C57Bl/6 mice (25-33 g, 2-4/
cage) were monitored for visceromotor response (VMR
to phasic noxious colorectal distension (CRD) using a
novel non-invasive manometric technique (Larauche et
al., Stress 2010). The CRD protocol consisted of graded
phasic distensions to constant pressures of 15, 30, 45,
and 60 mm Hg (3 times each, 10-sec duration, 4-min
interstimulus interval). The first CRD set served as a
baseline and after a 1-h rest period, mice (n = 5-8/
group) were injected intraperitoneally (IP) with saline
or selective sstl or sst2 agonist followed by IP corta-
gine (30 pg kg') directly after sstl or 15 min after sst2
agonist. The 2nd CRD was performed 15 min after
cortagine administration. The mean value of VMR for
each consecutive CRD set was expressed as percentage
of the respective baseline. Comparison between groups
was performed using 2-way ANOVA with Bonferroni
post-test.

Results: The sstl agonist compared with vehicle
reduced the VMR to IP cortagine at CRD of 30, 45, and
60 mm Hg to 25.9 = 6.6 vs 61.2 =+ 11.2% (P < 0.01),
45.1 £ 9.1 vs 83.7 £ 4.2% (P < 0.01), and 49.7 = 9.9 vs
110.5 + 8.2% (P < 0.001), respectively. The sst2 agonist
compared with saline reduced the VMR to IP cortagine
at the highest CRD of 45, and 60 mm Hg: 72.2 + 8.1 vs
106.1 + 11.2% (P < 0.05), and 69.4 + 7.9 vs

107.8 £ 9.5% (P < 0.05), respectively, but not at 30 mm
Hg: 42.4 + 4.2 vs 59.6 + 4.1% (P > 0.05).

Conclusion: The selective agonists of sstl or sst2
receptors injected peripherally prevents visceral hyper-
sensitivity induced by the selective activation of
peripheral CRF1 receptors. The sstl agonist may pro-
vide a new venue to modulate visceral hyperalgesia
induced by stress-related mechanisms and sensitization
of mechanoreceptors and allow avoiding the wide-
spread inhibitory effects of octreotide on the gut func-
tion. Supported by: NIH R01DK-57238, P30DK-041301
(YT), 1KO1DK088937 (ML).
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Plecanatide, a superior analog of uroguanylin, as an
oral drug candidate for treatment of gastrointestinal
functional disorders and diseases

K. SHAILUBHAI', A. BRANCALE? and G. JACOB®
!Synergy Pharmaceuticals, Research and Development
Center, Doylestown, USA, °Cardiff University, Welsh
School of Pharmacy, United Kingdom, and °Synergy
Pharmaceuticals, Corporate Headquarters, New York,
NY, USA

Objective: Agonists of guanylate cyclase-C (GC-C) are
emerging as a new class of drug candidates for treat-
ment of gastrointestinal (GI) disorders and diseases.
Uroguanylin (UG) and guanylin (GN) are physiological
agonists and natriuretic peptides that bind and activate
GC-C receptors expressed on the epithelial cells lining
the GI mucosa, leading to production of cyclic guano-
sine monophosphate and promoting electrolyte and
water secretion needed for normal bowel movements.
While GN and UG cooperatively regulate the GC-C in
a pH-dependent physiological mechanism, the E. coli
enterotoxin ST peptide activates GC-C in an uncon-
trolled and pH-independent fashion resulting in exces-
sive fluid secretion to cause Traveler’s diarrhea.
Although UG seems an attractive choice as a drug can-
didate, the peptide assumes several topological isomers
in solution, only one of which is biologically active.
The objective of this study was to identify an analog of
UG with superior properties for the treatment of
chronic constipation (CC) and irritable bowel syn-
drome-constipation (IBS-c).

Methods: Based on bond energy calculations, 3-D
structure modeling, structural activity relationships
and molecular dynamics studies, we have identified
plecanatide. Plecanatide’s primary structure is similar
to UG except that the Asp at the 3rd position in UG is
substituted by glutamate.

Results: Plecanatide is a more stable peptide showing
minimal interconversion between active and inactive
topoisomers. Molecular dynamics studies demonstrate
the increased stability of plecanatide is due to
increased contact between the alpha-helical structure
of the peptide and the interaction loop, minimizing
interconversion between active and inactive forms. For
example, in UG, the distance between the carboxylic
acid side chain of Asp at the 3rd position and the
amino group of Ala at the 11th position is longer

(~10 A vs 4 A) and less rigid than for plecanatide

(Fig 1).

Conclusion: Plecanatide is amenable to large-scale
GMP manufacturing and is better suited for clinical
development than UG. Plecanatide has successfully
completed a Phase I trial, and a Phase Ila 14-day,
ascending dose, placebo-controlled trial in CC patients.
Plecanatide is currently in a Phase II/III clinical trial in
CC patients.
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The cannabinoid agonist WIN 55,212-2 at a low, anal-
gesic dose does not alter gastrointestinal motor func-
tion in type 2 diabetic rats

G. VERA PASAMONTES, A. E. LOPEZ?, P. A. CABE-
ZOS% M. I. MARTIN FONTELLES® and R. ABALO®
!Rey Juan Carlos University, Pharmacology and Nutri-
tion, Alcorcon, Spain, ZGregorin Marafion Hospital,
Unidad del dolor, Servicio de anestesia, Madrid,
Spain, and °Rey Juan Carlos University, Pharmacology
and Nutrition, Alcorcon, Spain

Objective: To determine, using radiographic methods,
the effect of an acute dose of the non-selective cannab-
inoid agonist WIN 55,212-2 with antineuropathic prop-
erties, on GI motor function of ZDF diabetic rats
Methods: Obese diabetic male ZDF rats were used.
Controls were lean male rats. The effect of WIN (1 mg
kg'!) or its vehicle on mechanical allodynia (a sign of
sensory neuropathy) was evaluated at 16-17 weeks of
age using the von Frey filament test. In another group
of rats, the effect of the cannabinoid or its vehicle was
evaluated on GI motility at the same time point. Ani-
mals received an intragastric dose of contrast medium
(barium sulphate) immediately after WIN/vehicle and
serial X-rays were taken 0-8 h afterwards. Alterations
in GI motility were quantitatively evaluated in each
radiograph by assigning a compounded value (0-12) to
each region of the GI tract (Cabezos et al, 2008). The
size of the stomach was also evaluated in the different
experimental groups. The cannabinoid tetrad was per-
formed to control for possible central effects of WIN at
the same dose tested.

Results: Neuropathy and altered gastrointestinal
motor function were present in ZDF vs. lean animals.
WIN reverted mechanical allodynia in ZDF rats. How-
ever, at the dose tested, GI motor function was not fur-
ther modified in diabetic animals and no significant
central effects were found in the cannabinoid tetrad.
Conclusion: Cannabinoids, at relatively low, non-psy-
chotropic doses, could be useful to relieve neuropathic
signs of type 2 diabetes without aggravating gastroin-
testinal diabetic dysmotility.

332

Secretory action of individual extracts of the herbal
medicine STW 5 in human intestine

S. ALLAM', D. KRUEGER?, O. KELBER®, I. E. DEMIR?,
G. CEYHAN?, F. ZELLER® and M. SCHEMANN?
'Technische Universitit Miinchen, Inst. fiir Humanbi-
ology, Freising, Germany, °TUM, Human Biology, Fre-
ising, Germany, 3Flrejsjng, Germany, and Munich,
Germany

Objective: STWS5 (Iberogast®) is a herbal combination
from bitter candy tuft, chamomile, peppermint(P), cara-
way, liquorice, lemon balm(L), angelica(A), greater cel-
andine and milk thistle, used for treatment of
functional dyspepsia and irritable bowel syndrome
(IBS). We reported that STW5 increased ion secretion
in the human intestine and proposed that this prose-
cretory action may be involved in its clinical efficacy.
Our aim was to investigate the secretory potential of
the nine extracts on human gut epithelium in order to
reveal target oriented herbal combinations.

Methods: We used the Ussing chamber voltage clamp
method to measure the short circuit current (Isc)
which reflects mucosal ion secretion. Studies were per-
formed In vitro on 291 mucosa/submucosa prepara-
tions of human small or large intestinal specimens
from 81 patients undergoing abdominal surgeries.
Results: We first confirmed that a combination of the
individual extracts at concentrations present in 512 ug
ml™? of the mother compound STW5 evoked compara-
ble prosecretory actions (medians [25/75 percentiles]:
17.7 [11.1/36] uA cm®; versus 25.8 [6.6/38.6] uA cm™).
At concentrations that corresponded to their concen-
trations in 512 ug ml' STW5, only angelica evoked a
secretion (18.6 [9.6/28.8] uA cm™). However, at 10x
higher concentrations, which are still sub-therapeutic,
additionally peppermint (7.7 [3.4/18] uA cm™) and
lemon balm (7 [6/23.5] uA cm™) exhibited prosecretory
potentials. A, P and L were equally potent in small and
large intestine. Combined application of A+P+L as in
512 or 5120 ug ml"! STW5 evoked an Isc increase of
(14.2 [8.4/22] and 23.5 [18.34/32.6] uA cm), respec-
tively. This prosecretory action was significantly
reduced by adenylate cyclase inhibitor MDL12, 3304,
cAMP-activated Cl- channel blocker CFTRinh-172 or
Ca*"-activated Cl channel blocker SITS by 76%, 71%
and 88% respectively.

Conclusion: We showed that the prosecretory action
of STW5 is mainly due to angelica, peppermint and
lemon balm. Their effects involve activation of cAMP-
and Ca**-activated Cl” channels. Our results suggest
that STW5 or its prosecretory components may be used
to normalize impaired intestinal secretion which may
occur in C-IBS or chronic constipation.

Saturday, 8 September 2012, 12.30 — 14.30, Foyer Sala Magenta
PS-23 Basic and Translational Session: Neuroimmune Mechanisms
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Attenuation of colitis by acetylcholinesterase inhibitor
is mediated via the vagus nerve and the dendritic cells
J.-E. GHIA, H. JI?>, B. LABIS?>, M. RABBI? V. PAV-
LOV? and K. |. TRACEY*

!University of Manitoba, Dept. of Immunology, Dept.
of Internal Medicine, Winnipeg, Canada, 2University
of Manitoba, Immunology, Internal Medicine, Winni-
peg, Canada, 3The Feinstein Institute, Winnipeg, USA,
and “The Feinstein Institute, Internal Medicine, Ma-
nhasset, USA

Objective: Electrical stimulation of the vagus nerves
reduces gut inflammation through a vagus-dependent
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cholinergic anti-inflammatory pathway. The vagus
nerve regulation of peripheral functions is controlled
by brain cholinergic neural network. Recently, we have
shown that central activation of the vagus via galanta-
mine (GAL, acetylcholinesterase inhibitor| treatment
decreases colitis. Therefore, using GAL, we have exam-
ined whether the central increase of acetylcholine pro-
vide a tonic inhibitory influence in a model of
experimental colitis through the vagus nerve.

Methods: C57Bl/6 mice received 5% dextran sulfate
sodium (DSS) in drinking water for 5 days. Bilateral
truncal sub-diaphragmatic vagotomy plus pyloroplasty
(VXP) was performed and 10 days later GAL treatment
was initiated one day before induction of colitis. Dis-
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A model of in vitro perfused mouse intestine suitable
for pharmacological testing of antiinflammatory drugs
D. SCHREIBER', G. ERKEL? and K.-H. SCHAFER®
!Fachhochschule Kaiserslautern, Inst. fiir Biotechnolo-
gie, AG Prof. Schiifer, Zweibriicken, Germany, °TU
Kaiserslautern, Biotechnology, IBWF e.V. Kaiserslau-
tern, Germany, and 3Fachhochschule Kaiserslautern,
Biotechnology, Zweibruecken, Germany

Objective: Inflammatory bowel diseases constitute a
very important entity in gastrointestinal disorders.
There are many different animal models available to
mimic the disease. For the time being adequate In vi-
tro models that can simulate the in vivo situation are
not available yet. Different cell culture models for
intestinal cells are very simple to use, but do not come
close to the physiology of the small intestine as a
whole. Therefore we established a mouse small intes-
tine long time perfusion model primarily designed for
pharmacological testing. The most important advan-
tage of our model is its ability to imitate the tissue
interaction in inflamed intestine more similar to the
in vivo situation than cell culture approaches can do.
Methods: Before starting the surgical procedure, ani-
mals are anesthetized. Parts of the intestine that are
not required for perfusion are ligated and removed.
After resection of a 5-6 centimetre segment of the
proximal small intestine with the adhering cannulated
mesenterial root, In vitro longterm mesenterial perfu-
sion is started immediately and the gut is perfused
mesenterially in a custom designed perfusion chamber.
This allows a luminal perfusion and serosal superfu-
sion. Acute inflammation in the small intestine is
induced by the application of LPS via the intestine’s
lumen and a cytomix through the mesenteric superior
artery. Our perfusion model is used to evaluate the
effects of novel anti-inflammatory drugs from fungi.
Results: Motility of the small intestine in response to
perfusion and inflammatory stimuli is measured and
interpreted by using optical recording and appropriate
analysis software. Inflammation has been proven on
the transcriptional level at different time points. Fur-
thermore histological stainings were performed.
Conclusion: The model is especially valuable for the
testing of new compounds intended for the treatment of
inflammatory bowel disease. Antiinflammatory effects
are evaluated in comparison to dexamethasone. Intesti-
nal perfusion is a suitable alternative to various mouse
in vivo inflammatory bowel disease models to assess the
effects of new pharmacological treatment strategies.
The assessment of drug effects in our In vitro model can
help to accelerate drug development for the treatment of
inflammatory conditions of the intestine.

ease severity index was evaluated daily after induc-
tion of colitis. At sacrifice, inflammation was
evaluated clinically, histologically and by myeloperox-
idase activity (MPO) in colonic tissue. Cytokines
levels were determined in colonic tissue and C-reac-
tive protein (CRP) was determined in serum by
ELISA. IL-12p40 level was evaluated from dendritic
cell culture.

Results: GAL treatment reduced the onset of clinical
disease as assessed by loose stools, weight loss and
rectal bleeding. On day 5, macroscopic scores were
52% lower in GAL-DSS group compared to DSS group
(P < 0.05). MPO and CRP activity decreased from
2.2+ 0.1 to 0.6 + 0.4 U mg tissue! and from
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39.4 + 1.5 in DSS group to 27.8 + 0.6 pg ml"! in GAL-
DSS group (P < 0.05) respectively. Colonic levels of
IL-1b, IL-6 were reduced in GAL-DSS group (P < 0.05)
and no effect was visible on IL-10 levels. When stim-
ulated or not with LPS, CDI1lc+ DCs isolated from
GAL-DSS group showed a significant decrease of IL-
12p40 release when compared to DSS group. The
attenuation of colitis and the decrease of IL-12p40 by
GAL treatment were not evident in vagotomized
mice.

Conclusion: These results support the hypothesis that
pharmacological central stimulation of the vagus nerve
modulates intestinal inflammation in a murine model
of colitis through the vagus nerve and the DC popula-
tion. Identification of the cellular mechanism underly-
ing the protective role of parasympathetic nerves may
lead to novel therapeutic targets in IBD.
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The influence of the immune environment and miR-
NA expression on colonic stem cell behavior in a para-
sitic infection

T. VANUYTSEL', L. NOTARP?, I. FARRANCE?, S.
YAN?, A. ZHAO?, R. SUN®, |. URBAN’, |. TACK" and
T. SHEA-DONOHUE®

!University of Leuven, Translational Research Center
for Gastrointestinal Disorders, Belgium, 2University of
Maryland, Mucosal Biology Research Center, Balti-
more, USA, 3University of Maryland, School of Medi-
cine, Baltimore, USA, and *US Dept. of Agriculture,
Beltsville Human Nutrition, Research Center, USA

Objective: Parasitic infection induction of colonic epi-
thelial proliferation is required for clearance. The
mechanisms involved are unclear, but microRNAs
(miRs), a class of gene expression regulators, are impli-
cated in control of intestinal stem and progenitor cell
(ISPC) proliferation and differentiation. Aim: To eluci-
date the immune and non-immune factors involved in
regulation of proliferation during colonic infection and
potential regulation by microRNA (miR) expression.
Methods: BALB/c wild type (WT) mice and mice lack-
ing the Th2 transcription factor STAT6 (STAT6-/-),
were infected with the cecal-dwelling Trichuris muris
and studied weekly (n = 5/group) for 4 weeks. Mice
were given bromodeoxyuridine (BrdU) 2 h before sacri-
fice. BrdU-positive cells were counted and mucosal
height measured in well-oriented crypts. Candidate
miRs, cytokines and factors involved in proliferation
and differentiation of ISPC were evaluated by qPCR.
Results: In WT T. muris infected mice, the maximal
increase in IL4 and IL13, cytokines needed for clear-
ance, occurred 14 days post infection (PI) and coincided
with a modest upregulation of IFNy and CXCL10 and a
decrease in the absorptive enterocyte lineage marker
HES-1. At this time there was also a transient increase
in BrdU-positive cells per crypt and mucosal height
preceding clearance. In contrast, at day 14 PI STAT6-/-
mice failed to increase Th2 cytokines or epithelial pro-
liferation despite the presence of worms. STATG6-/-
mice developed a chronic infection with a marked pro-
liferative response at day 28 coinciding with a Th1l
immune response. The persistent epithelial prolifera-
tion in the STAT6-/- animals coincided with increased
expression of the Wnt-target gene, CyclinD1, and
downregulation of the secretory lineage differentiation
factor Atohl and the goblet cell marker Muc2. Sup-
pression of genes such as Mybl2 by miR-365 is needed
for ISPC differentiation, however, miR-365 was down-
regulated significantly at day 28 in STAT6-/- mice.

© 2012 THE AUTHORS

Conclusion: The proliferative response of the colonic
epithelium necessary for clearance of T. muris, is inde-
pendent of a Th2 immune response. In addition, there
is competition between proliferation of the ISPC and
differentiation towards the secretory lineage. Finally,
we implicated a role for miR-365 in the orchestration
of the proliferative response.
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HSV-1 infection of enteric nervous system evokes
inflammation-mediated myenteric plexus injury

P. BRUN', M. C. GIRON?, M. QUESARP, L. SPAG-
NOL®, G. PALU* and I. CASTAGLIUOLO?
!University of Padova, Dept. of Molecular Medicine,
Italy, 2University of Padova, Dept. of Drug Science,
Italy, *University of Padova, Dept. of Surgical and Ga,
Italy, and *University of Padova, Molecular Medicine,
Italy

Objective: Enteric neuropathies are characterized by
marked infiltration of neutrophils and cytotoxic lym-
phocytes into the myenteric plexus. We previously
reported that Herpes simplex virus (HSV)-1 infection of
the enteric nervous system (ENS) results in neuro-dys-
function and gastrointestinal dysmotility. Since the
mechanisms of neuronal injury remain unclear, in the
present study we investigated whether innate and/or
acquired immune responses against HSV-1 harm neu-
ronal functional integrity.

Methods: Adult C57B1/6 mice were intranasally inocu-
lated with HSV-1, after 4 weeks (W) intragastrically (IG),
and sacrificed 1-8 W post IG. Molecular analysis was
performed to ascertain viral transcripts in longitudinal
muscle myenteric plexus (LMMP). Immune cells iso-
lated from mucosa and LMMP were characterized using
fluorescent activated flow cytometry (FACS). Muscular
contractility and gut motility were evaluated by electric
field stimulation (EFS) of isolated ileal segments and
gastrointestinal transit, respectively. ENS integrity was
assessed by immunofluorescence on LMMP whole
mount preparations for peripherin expression.

Results: In the ENS of infected mice, HSV-1 latency-
associated transcripts (LATs) correlated with the infil-
tration of activated macrophages (CD11b+CD49d+F4/
80+ cells) and CD4+CD25+Foxp3+ regulatory T cells at
2 and 6 W post IG viral inoculum. Abortive viral repli-
cation was associated to HSV-1 reactive CD3+CD8+IF-
Ngamma+ lymphocytes at 8 W post IG. EFS-evoked
contractions were reduced at 2 W post infection but
increased at 8 W. Intestinal transit time was reduced
only at 8 W post IG infection as compared to sham
infected animals. In myenteric plexus, peripherin
expression augmented during the early time of infec-
tion but resulted highly fragmented at 8 W. Adminis-
tration of anti-serum anti-CD8 at 6 W post IG
infection ameliorated intestinal contractility in mice
sacrificed at 8 W.

Conclusion: In the ENS, HSV-1 infection triggers
innate and acquired immune responses in a time-
dependent fashion. Thus, following neurotropic viral
infection the recruitment of different immune-compe-
tent cellular populations into the myenteric plexus
may account for the time-dependent neuronal damage
and intestinal dismotility during enteric neuropathies.
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Modulation of the inflammatory response by mas-related
gene receptor D during intestinal schistosomiasis

L. R. AVULA', R. BUCKINX?, K. ALPAERTS?, D. AD-
RIAENSEN?, L. V. NASSAUW?® and J.-P. TIMMER-
MANS?

!University of Antwerp, Laboratory of Cell Biology
and Histology, Belgium, 2University of Antwerp, Labo-
ratory of Cell Biology and Histology, Belgium, and
3University of Antwerp, Laboratory of Human Anat-
omy and Embryology, Belgium

Objective: Mas-related gene receptor (Mrg) family
members have been suggested to play roles in nocicep-
tion, in regulation of inflammatory responses to non-
immunological activation of mast cells and in mast
cell-sensory nerve communication. One member of this
family, MrgD, is expressed in spinal nociceptive neu-
rons, is encoded by a single copy MrgD having clearly
defined rodent and human orthologs, is activated by
beta-alanine, and is altogether an experimentally attrac-
tive therapeutic target. We aimed to investigate the
putative role of MrgD in intestinal inflammation using
a mouse model, i.e., murine intestinal schistosomiasis.
Methods: Immunohistochemical analyses were per-
formed on the ileum and spinal ganglia of non-
inflamed and Schistosoma mansoni-infected (inflamed)
wild-type (WT) and MrgD-/- mice. Expression of MrgD
mRNA was analysed on the afore-mentioned tissues
by real-time RT-PCR.

Results: In WT mice, in the non-inflamed ileum,
immunohistochemistry revealed no MrgD immunore-
activity (IR), whereas in the inflamed ileum, MrgD IR
was observed in 5% of the myenteric neurons, which
were intrinsic primary afferents. In addition, MrgD IR
was detected in mucosal mast cells (MMCs) in the
inflamed ileum. Furthermore, in both non-inflamed
and inflamed WT mice, 15% of the spinal ileal afferent
neurons showed MrgD IR. In MrgD-/- mice, no MrgD
IR was detected, while a significantly increased calcito-
nin gene related peptide (CGRP) expression and MMC
infiltration were observed in the inflamed ileum.
Immunohistochemical results were corroborated by
real-time RT-PCR, demonstrating the absence of MrgD
mRNA in the non-inflamed ileum of WT mice and in
MrgD-/- mice, no changes between MrgD mRNA lev-
els in the spinal ganglia of non-inflamed and inflamed
WT mice, and the presence and elevation of MrgD
mRNA in the inflamed ileum of WT mice.
Conclusion: The de novo expression of MrgD in sen-
sory neurons and MMCs in the inflamed ileum of WT
mice, combined with the increased CGRP expression
and MMC infiltration in the inflamed ileum of mice
lacking MrgD, reflect a role for MrgD in the modula-
tion of intrinsic sensory neuronal and mast cell-medi-
ated inflammatory responses during intestinal
schistosomiasis. These findings emphasize the need to
further elucidate the precise functional mechanisms
and pathways underlying MrgD-mediated responses
during intestinal inflammation.
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Mucosal immune biological markers in patients with
Irritable Bowel Syndrome (IBS)

C. CREMON', L. ZECCHI?, R. BARBARO?, M. FIO-
RENTINO®, A. ALTIMARP, G. CARINF, R. DE
GIORGIO? R. CORINALDESIQ, V. STANGHELLINI?
and G. BARBARA?

1St. Orsola Hospital, Dept. of Internal Medicine, Bolo-
gna, Ttaly, St. Orsola - Hospital, Interal Medicine,
Bologna, Italy, °St. Orsola - Hospital, Pathology Unit,
Bologna, Italy, and *University of Bologna, Dept. of
Clinical Medicine, Italy

Objective: A biological marker (biomarker) is an indi-
cator of a physiological or pathological state that can
be objectively measured. At present a useful biomarker
of irritable bowel syndrome (IBS) does not exist. In a
recent randomized control trial of mesalazine against
placebo, a significant reduction in mast cell number
was demonstrated. This suggests that in mechanistic
pharmacological studies, mast cell number could act as
a biomarker both for entry into the study and as an
endpoint. We assessed mucosal biopsies of patients
with IBS, ulcerative colitis (UC) and healthy controls
(HC) to evaluate if total immune cells and mast cells
as well as their mediators may be useful IBS biomar-
kers.

Methods: One hundred forty-four patients with IBS,
32 patients with UC, and 68 HC were studied. All
patients underwent colonoscopy and histological exam-
ination. Colonic immunocytes were identified with
quantitative immunohistochemistry. Mast cell media-
tors released into the supernatant of cultured biopsies
were assessed by immunoenzymatic assay. Median val-
ues of sensitivity, specificity, positive predictive value
(PPV), negative predictive value (NPV) and diagnostic
accuracy (DA| were analyzed.

Results: We found the best cut-off range between
HC and patients with IBS to be: (i) 20.2 to 20.3%
(sensitivity, 86.3%; specificity, 87.5%; PPV, 95.8%;
NPV, 65.6%; DA, 86.5%) regarding total immune cell
count; (ii) 4.3 to 4.7% (sensitivity, 93.8%; specificity,
73.5%; PPV, 88.2%; NPV, 84.7%; DA, 87.3%) regard-
ing mast cell count; (iii) 172.5 to 182.6 ng ml! mg’
(sensitivity, 81.3%; specificity, 80.6%; PPV, 89.7%;
NPV, 67.6%; DA, 81.1%) regarding histamine release;
(iv) 0.91 to 0.95 ng ml"! mg! (sensitivity, 91.4%; spec-
ificity, 72.7%; PPV, 85.5%; NPV, 82.8%; DA, 84.6%)
regarding tryptase release. The best cut-off range
between patients with IBS and UC was 33.8 to 34%
(sensitivity, 87.5%; specificity, 94.4%; PPV, 87.5%;
NPV, 94.4%; DA, 92.3%), regarding total immune cell
count.

Conclusion: Our data suggest that mucosal total
immune cells and mast cells as well as their mediators
have good sensitivity and specificity in distinguishing
patients with IBS from HC. Although these tests are
difficult to perform and require cumbersome laboratory
techniques, they may be of utility at least in clinical
trials of anti-inflammatory drugs in IBS.
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Altered unfolded protein response in inflamed bio-
breeding rats

T. MASAOKA, S. SALIM RASOEL, C. VANORMELIN-
GEN, P. VAN DEN BERGHE and ]. TACK

University of Leuven, TARGID, Belgium

Objective: Unfolding protein accumulation,

a.k.a.endoplasmic reticulum (ER) stress, is emerging as
a pathological factor in several diseases, such as diabe-

142

tes mellitus, motor neuron disease and inflammatory
bowel disease. ER stress elicits a signaling cascade
known as the unfolded protein response (UPR).The
BioBreeding diabetes-prone (BBDP) rat has a mutation
in the Gimap5(GTPase of the immunity-associated
protein 5) which localizes to the ER. Increases in ER
stress-associated chaperones in T cells from BBDP rats
have been reported (Pino 2009).We reported myenteric
ganglionitis, inflammation-induced nitrergic dysfunc-
tion and intestinal dysmotility preceded by increased
intestinal permeability and mucosal inflammation in
normoglycemic BBDP rats (Masaoka DDW2011, Vano-
rmelingen UEGW2011). We designed this study to
assess the pathophysiological role of the ER stress in
the intestine of BBDP rats.

Methods: Normoglycemic BBDP rats (inflamed rats)
and control rats (BioBreedingdiabetes-resistant) were
sacrificed at 220 days. After harvesting jejunum, muco-
sal layer and longitudinal muscle myenteric plexus
(LMMP) preparations were dissected. Jejunal inflamma-
tion, mRNA expression of ER stress chaperone GRP78,
the UPR regulators (IRElx, IRE1f, PERK, ATF6 and
OASIS) and downstream UPR effectors CHOP were
analyzed by MPO measurement and real-time PCR,
respectively.

Results: Compared to control (n = 5), LMMP prepara-
tions from inflamed rats (n = 8) had higher MPO levels
0.0+ 0.0 vs 5.4 =22 U mg", P<0.01), lower GRP78
mRNA expression (1.0 + 0.1 vs 0.5 £ 0.1, P < 0.01) and
PERK mRNA expression (1.0 + 0.1 vs 0.4 + 0.2,

P < 0.05). A significant linear correlation was found
between mucosal and LMMP expression of GRP78
mRNA expression (P < 0.01, r = 0.72). In LMMP, a sig-
nificant linear correlation was also observed between
MPO levels and GRP78 mRNA expression (P < 0.05,

r = -0.65). Compared to control, inflamed rats had
lower mucosal GRP78 mRNA expression (1.0 = 0.1 vs
0.4 = 0.1, P < 0.001), IREx mRNA expression (1.0 = 0.2
vs 0.5 £ 0.1, P = 0.07), IREf mRNA expression

(1.0 £ 0.2 vs 0.3 = 0.2, P < 0.01), PERK mRNA expres-
sion (1.0 £ 0.2 vs 0.3 = 0.1, P < P < 0.01) and OASIS
mRNA expression (1.0 = 0.2 vs 0.4 = 0.1, P < 0.05).
Inflamed rats tended to have higher mucosal ATF6
mRNA expression (1.0 + 0.2 vs 1.3 + 0.1, P = 0.16) and
CHOP mRNA expression (1.0 + 0.3 vs 1.4 = 0.1,

P =0.16).

Conclusion: The UPR was altered in the inflamed
intestine in BBDP rats, both in mucosa and LMMP,
which may contribute to the pathogenesis of increased
permeability and intestinal dysmotility.
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Cyclooxygenase inhibitors modulate pro-fibrotic signal-
ling mediated by transforming growth factor beta in
experimental colitis

R. COLUCCI, C. IPPOLITO? L. ANTONIOLP, L.
MATTIF, M. FORNAI’, C. BLANDIZZI® and N. BER-
NARDINP

1University of Pisa, Dept. of Internal Medicine, Divi-
sion of Pharmacology, Italy, 2University of Pisa, Dept.
of Human Morphology, Italy, *University of Pisa,
Dept. of Internal Medicine, Division of Pharmacology,
Italy, “University of Pisa, Dept. of Internal Medicine,
Division of Pharmacology, Italy, and °University of
Pisa, Dept of Human Morphology, Division of Pharma-
cology, Italy

Objective: In extra-gastrointestinal sites, cyclooxygen-
ase isoforms (COX-1, COX-2) have been implicated in
the development of fibrosis. In the setting of bowel
inflammation, transforming growth factor beta (TGF-

beta) has been identified as the main regulator of fibro-
tic remodelling. The present study evaluated the
effects of cyclooxygenase inhibitors on pro-fibrotic sig-
nalling mediated by TGF-beta in experimental colitis
Methods: Colitis was induced in rats by intrarectal
administration of 2, 4-dinitrobenzenesulfonic acid
(DNBS, 30 mg/rat in 0.25 ml ethanol 50%). After

6 days, systemic [body and spleen weight| and tissue
inflammatory parameters [macroscopic and micro-
scopic damage| were assessed. Three days before colitis
assessment, the animals were treated daily with indo-
methacin (IND, non-selective COX-1/COX-2 inhibitor,
2 mg kg'!), SC-560 (SC, selective COX-1 inhibitor,

2.5 mg kg!), or celecoxib (CEL, selective COX-2 inhib-
itor, 1 mg kg'!), by intragastric gavage. At the time of
sacrifice, COX-1, COX-2, collagen I and III, fibronectin,
matrix metalloproteinase(MMP)-2 and MMP-9, TGF-
beta, RhoA, PCNA and phosphorylated p38, ERK1/2,
Akt expression were analyzed by western blot. COX-2
was also examined by immunohistochemistry. Colla-
gen fibers (Van Gieson) and elastic fibers (orcein) were
detected by histochemistry.

Results: Western blot analysis of inflamed colon
showed an increased expression of COX-2, collagen I/III,
fibronectin, MMP-2, MMP-9, TGF-beta, PCNA, p-Akt,
p-p38, RhoA. COX-1 was not affected, while p-ERK1/2
was reduced. The enhanced expression of COX-2 and
TGF-beta was confirmed by immunohistochemistry.
Histochemistry displayed an increased positivity for col-
lagen fibers in concomitance with a dramatic decrease
in elastic fibers. Based on western blot, IND, SC and
CEL counteracted the increased expression of collagen I/
111, fibronectin, TGF-beta, RhoA and p-p38. Histochem-
istry confirmed the inhibitory action of IND, SC and
CEL on collagen deposition and showed their reverting
effect on the loss of elastic fibers.

Conclusion: In the DNBS model of colitis, bowel fibro-
sis is characterized by enhanced collagen/fibronectin
deposition, elastic fiber reduction, and TGF-beta induc-
tion. In this setting, the pharmacological blockade of
COX-1 and COX-2 is able to down-regulate the fibrotic
remodelling, and this action appears to depend on the
modulation of TGF-beta and its signalling pathways.
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Immunomodulatory role of Nociceptin/Orphanin FQ -
NOP receptor system in a rat model of experimental
colitis

C. PETRELLA’, C. GIULI', H. EUTAMENE?, C. CAR-
TIER®, M. LEVEQUE?, A. BEDINI?, S. SPAMPINATO?,
L. BUENO®, V. THEODOROU?, M. BROCCARDO'
and S. AGOSTINP®

1Sapienza University of Rome, Physiology and Phar-
macology, Italy, 2INRA, Neuro-Gastroenterol. and
Nautr., Toulouse, France, >INRA, Neuro-Gastroenterol-
ogy and Nutr, Toulouse, France, *University of Bolo-
gna, Pharmacology, Italy, and SINRA,
Neurogastroenterology and Nutrition Team, Toulouse,
France

Objective: Nociceptin/OrphaninFQ (N/OFQ) and
Nociceptin Orphan Peptide (NOP) receptors represent
an endogenous system modulating gastrointestinal
functions and inflammation. The role of N/OFQergic
system on some inflammatory variables in a rat model
of colitis induced by intracolonic (IC) instillation of
TNBS (2, 4, 6 trinitrobenzensulfonic acid) (60 mg kg™,
IC) has been investigated.

Methods: Male Wistar rats received two intraperito-
neal (IP) injections per day of N/OFQ (0.02-0.2-2-20 n
mol kg'!) or NOP receptor selective antagonist, UFP-
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101 (1-3-10 n mol kg!), or saline for three days after
induction of colitis. Four days after TNBS, animals
were sacrificed and colonic histological damage, mye-
loperoxidase (MPO) activity, cytokine levels were eval-
uated. N/OFQ plasmatic concentration was assessed
by radioimmunoassay.

Results: TNBS increased all the inflammatory vari-
ables considered in comparison with control animals.
In colitic rats, N/OFQ at 0.02 and 0.2 n mol kg™
improved microscopic damage and MPO activity, and
decreased colonic IL-18 level in comparison with TNBS
group, whereas at the highest dose (20 n mol kg!)
worsened colitis. UFP-101 at a dose of 1 n mol kg,
without intrinsic activity, antagonized the protective
effect of N/OFQ (0.2 n mol kg'!) on colitis. At the
doses of 3 and 10 n mol kg!, UFP-101 worsened colitis
revealing an antiinflammatory role of the endogenous
N/OFQergic system. No differences in N/OFQ plas-
matic levels have been observed between controls and
TNBS-treated rats. In contrast, treatment with UFP-
101 at the doses (3 and 10 n mol kg!) that worsen coli-
tis significantly reduced N/OFQ concentration in the
plasma of colitic rats.

Conclusion: (i) the anti-inflammatory action of
peripheral low doses of N/OFQ (1000-10000 fold lower
than those that worsen colitis) is mediated by the acti-
vation of peripheral NOP receptors; (ii) the endogenous
N/OFQergic system has a protective role in the control
of inflammation in experimental colitis in rats, and it
could be considered an interesting target for the treat-
ment of pathological inflammatory conditions of the
gastrointestinal tract.
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Mast cell and enterochromaffin cell distribution in the
aged human bowel

Y. YU, I. ADAM?, P. KITSANTA®, A. SHORT-
HOUSE?, D. GRUNDY? and W. JIANG?

"University of Sheffield, Dept. of Biomedical Science,
United Kingdom, 2Northern General Hospital, Colo-
rectal Surgical Unit, Sheffield, United Kingdom,
3Northern General Hospital, Dept. of Histopathology,
Sheffield, United Kingdom, and *University of Shef-
field, Biomedical Science, United Kingdom

Objective: Intestinal motility disorders (constipation)
are often associated with the ageing population. Num-
ber of the colonic enteric neurons declines with age
(Bernard et al. 2009, Neurogastroenterolgy & Motility).
Changes in sensory signaling may also be implicated
in altered motility. Mediators released from the intesti-
nal mast cells (MCs| and enterochromaffin cells (ECs)
regulate visceral sensitivity (Jiang et al., 2000, Gastro-
enterology; Keating et al. 2008, J Physiol). Thus we
aimed to examine whether the density and distribution
of MCs and ECs was changed in the ageing human
bowel.

Methods: Histologically normal segments of small
(distal ileum) and large human bowel were obtained
from patients (31-to-87-year-old) after surgical resec-
tion following patient consent and ethical approval.
Specimens from patients >65-year-old were classified
as the aged group; those from 20-to-65-year-old were
the adult group. MCs were processed in resin-embed-
ded cross-sections, labeled with 0.1% toluidine blue.
ECs were processed in frozen cross-sections, labeled
with primary anti-serotonin (AbD serotec) and Cy3
secondary antibody (Jackson ImmunoResearch). The
density of MCs and ECs cells was calculated by the
total number of specifically labeled cells within a

© 2012 THE AUTHORS

defined area using an eye-piece graticule and Image]
software.

Results: MCs were identified primarily in the
mucosa, submucosa and serosa. ECs were labeled only
in the epithelium. MCs in both mucosa and submu-
cosa areas were predominantly located on either side
of the muscularis mucosae. MCs density in the
mucosa was significantly higher than the other two
populations in both adult and aged large bowel
(Mucosa vs. submucosa vs. serosa: 68.8 = 10.7 vs

18.4 + 2.1 vs 5.8 = 0.9 cell mm™; n = 12, P < 0.001,
One-Way-anova). Highest density of MCs in the small
gut was also revealed in the mucosa. The mucosal
MCs were significantly augmented in the aged colon
(51.5 + 13.3 vs 94.5 + 10.4 cell mm™, n = 5 each,

P < 0.05, unpaired t-test). A similar trend was found in
the aged ileum. In contrast, ECs population in the aged
colon showed no difference from the adult group (adult
versus aged: 36.3 = 10.0, n = 3, vs. 37.4 + 4.0, n = 6).
Conclusion: These data suggest that the mast cell
but not enterochromaffin cells are increased with age.
Such changes may be associated with the colonic
motility disorders in the elderly. Supported by SHC
and BDRF.
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Enteric nervous system activity inhibits TNFa but pot-
entiates IL6 productions induced by LPS in a p38 and
ERK independent manner

S. COQUENLORGE!, |. CHEVALIER', E. DUCHA-
LAIS', F. COSSAIS', M. ROLLI-DERKINDEREN" and
M. NEUNLIST?

'INSERM UMR913, CHU Hétel Dieu, Nantes Cedex
01, France, and ®University of Nantes Institute, Mala-
dies de I’Appareil Digest, University Hospital Hotel
Dieu, France

Objective: Evidences pile up concerning the impor-
tance of the enteric nervous system (ENS) in control-
ling intestinal functions other than motility, such as
intestinal epithelial barrier functions. Nevertheless, lit-
tle is known about its direct participation in the
inflammatory response profile observed during inflam-
matory bowel diseases or even obesity. In the present
study, we have analysed if, in an inflammatory con-
text, ENS could induce TNFa and IL6, and what were
the mechanisms involved.

Methods: To analyse if, in an inflammatory context,
ENS could induce TNFa and IL6 productions, we have
treated ENS primary cultures with lipopolysaccharide
(LPS) and have measured TNFa and IL6 mRNA (Q-PCR|)
and protein production (ELISA). To identify the mecha-
nisms involved we have analysed p38/SAPK2 and ERK/
MAPK signal transduction in ENS by western-blot and
have used selective inhibitors of p38/SAPK2 (SB203580;
10 u mol L™!) or ERK/MAPK activators (U0126; 10 u
mol L7!) as co-treatment to determine their respective
implication. To determine the impact of ENS activity
upon this TNFa and IL6 production, we have tested the
effects of KCL (40 m mol L), electrical field stimula-
tion (EFS) or ATP (100 x mol L!) co-treatments.
Results: Stimulation of ENS primary cultures with LPS
induced an increase in TNFa and IL6 mRNA and protein
production in a time (from 2 to 24 h) and dose (0.001 to

1 ug ml') dependent manner. In another hand, LPS
induced ERK/MAPK and p38/SAPK2 activation in pri-
mary ENS cultures. All two inhibitors almost com-
pletely prevented LPS-induced TNFa and IL6
production. In addition, EFS, KCl-induced depolarisation
as well as ATP greatly reduced TNFa mRNA expression
as well as protein production whereas they potentiated
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IL6 mRNA and protein expression. ERK/MAPK and
p38/SAPK?2 activity were modified by EFS but not
correlated with the cytokine productions.

Conclusion: Our results show that LPS induces TNFa
and IL6 production by ENS through the classical ERK/
MAPK and p38/SAPK2 pathway. ENS activity could
reduce TNFa production but increase IL6 production
independently of these pathways. All together, this
study demonstrates for the first time that ENS activa-
tion could modulate LPS-induced inflammatory cyto-
kine production.

344

Involvement of COX-2 derived from cerebral perivas-
cular macrophages in the early gastrointestinal motor
disturbances induced by Lipopolysaccharide (LPS) in
sheep

M. A. PLAZA CARRION?, A. GIMENO', M. CAS-
TRO? L. F. MARTINEZ', E. LATORRE', L. GRASA’,
A. I. ALCALDE!, ]. E. MESONERO', M. P. ARRUEB-
O' and M. D. MURILLO'

"University of Zaragoza, Pharmacology and Physiol-
ogy, Spain, and INSERM, UMR 1043, Toulouse,
France

Objective: The aim of this study was to investigate
the involvement of brain cyclooxygenase (COX) in the
gastrointestinal motor alterations induced by LPS.
Methods: Myoelectric activity was recorded in con-
scious ewes with electrodes implanted in rumen, gas-
tric antrum, duodenum and jejunum. Body
temperature was continuously monitored with an
intraperitoneal thermistor. In addition, groups of 3
ewes were treated intravenously (iv) with saline or LPS
(0.1 pug kg'!) from Escherichia coli and slaughtered 1 or
4 h later. Samples of hypothalamus and medulla
oblongata were collected for immunohistochemistry
studies.

Results: LPS reduced antral and intestinal myoelectric
spiking activity, increased MMC frequency and
induced hyperthermia. Intracerebroventricular pretreat-
ment with the selective COX-2 inhibitor nimesulide
(0.2 mg kg'!) strongly reduced LPS-induced effects. In
the hypothalamus and medulla oblongata of control
animals, COX-1 and COX-2 were expressed in the vas-
cular endothelial cells. Positive COX-1 immunostain-
ing was also observed in scattered cells throughout the
parenchyma and related with the blood vessels wall
and in activated astrocytes of the brainstem. COX-2
was also expressed in some neurons, being in the hypo-
thalamus particularly abundant in the preoptic area
and in the paraventricular and ventromedial nuclei. In
the cerebral tissues of control animals, positive immu-
nostaining to the perivascular macrophage marker
CD163 (ED2) was observed in scattered cells related
with the blood vessels wall. LPS increased the number
of these perivascular macrophages and induced their
appearance throughout the parenchyma. All these cells
coexpressed COX-2. In the hypothalamus, these macro-
phages were particularly abundant in the organum vas-
culosum of the lamina terminalis (OVLT) and in the
medial preoptic nucleus. LPS also induced COX-2
expression in hypothalamic reactive microglia and
increased the number of neurons positive to COX-2 in
the paraventricular and ventromedial hypothalamic
nuclei.

Conclusion: Our data suggest that gastrointestinal
motor disturbances and fever induced by LPS in sheep
are mediated through the increase in the expression of
COX-2. Perivascular macrophages located in the
medulla oblongata and hypothalamus would be
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involved in these effects. Supported by DGI (AGL2006-
04317/GAN), FEDER, Gobierno de Aragén (1-2011/017,
B61/2010, B090/2009) and Universidad de Zaragoza
(UZ2010-BIO-13).
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Modulation of inflammation in IBD: Alpha7nAChR
expression and role of nicotine
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TO? M. C. GIRON?, E. SAVARINO?, G. C. STURNI-
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Objective: The divergent effects of nicotine on natural
history of inflammatory bowel diseases (IBD) are well
known: while it’s beneficial in ulcerative colitis (UC) it
increases risk of surgery and relapse in Crohn’s disease
(CD). It has been shown that in animal models the mod-
ulatory effect of nicotine in intestinal inflammation
involves the alpha7 nicotinic acetylcholine receptor
(«7nAChR), activating a cholinergic counterinflamma-
tory mechanism. Thus, aims of the study were to evalu-
ate «7nAChmRNA levels on macrophages from patients
with MC, UC and controls (HV) and nicotine effects on
LPS-induced TNFx and IL10 production.

Methods: Macrophages obtained from peripheral blood
monocytes of UC and CD patients and HV were sup-
plemented with M-CSF (7 days). «7nAchR-mRNA and
protein levels were evaluated by gqRT-PCR and FACS
analysis using «Bgt-FICS specific binding, respectively.
Macrophages were pre-incubated with nicotine (1 mg
ml” 30 min) and then stimulated with LPS (1 ug ml"
24 h). TNFz and IL10 levels were measured on super-
natant using ELISA.

Results: Macrophages from UC showed greater
o7nAchR mRNA levels then cells from CD (0.00092
copies in UC Vs 0.000212 copies in CD, P = 0,006),
while no differences were found with HV. FACS analy-
sis confirmed greater «7AChR expression in UC

patients (90.75 Gmean in UC Vs 15.62 Gmean in MC,
P 0.031). Higher «7nAchR mRNA levels were observed
in macrophages from IBD with colonic disease com-
pared with small bowel involvement (P = 0.007). Nico-
tine significantly decreased LPS-stimulated TNFx
release in macrophages from HV (from 13122.7 pg m1™!
t0 9790.2 pg ml™Y; P = 0.03), CD (14291.7 pg ml™! to
10613.2 pg ml'!; P = 0.003) and UC (from 13723.9 pg
ml"! to 10238.5 pg ml™'; P = 0.000). This effect was
more pronounced in macrophages from UC patients (-
22.9%) compared with CD (-6.1%) and in IBD with
colonic disease (-17.4%) compared to CD with small
bowel involvement (+3.8 %), although it did not reach
statistical significance. Pretreatment with nicotine
inhibited LPS-stimulated IL10 production by macro-
phages in HV, UC and CD, but not differences were
observed among groups.

Conclusion: Nicotine has a suppressive effect on
TNFx and IL10 production by macrophages: disease-
related or site-related differences in «7nAChR levels
may justify the divergent effects of nicotine in IBD
patients.
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Muscular and nerve-mediated responses associated
with inflammation in human gallbladder

M. A. MASELLI', P. TRISOLINP?, A. IGNAZZI?, M. L.
CARUSO?®, R. LAVIANO?, D. LORUSSO®, F. PEZZO-
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'IRCCS, Dept. Experimental Pharmacology, Labora-
tory, Castellana Grotte, Italy, ’IRCCS, Experimental
Pharmacology, Laboratory, Castellana Grotte, Italy,
3IRCCS, Surgical Pathology laboratory, Castellana
Grotte, Italy, *University of Bari, Dept. of Geo-Miner-
alogy, Italy, IRCCS “S. de Bellis”, Surgery Division,
Castellana Grotte, Italy, °IRCCS, Surgery Division,
Castellana Grotte, Italy, 7Univers1'ty of Pavia, Internal
Medicine and Therapeu, Italy, and University of
Bologna, Dept. of Pharmacology, Italy

Objective: Muscular and nerve-mediated responses
associated with inflammation in human gallbladder are
poorly characterized. We studied carbachol (CCh) and
potassium chloride (KCl)-induced motor responses and
electrically evoked contractions in human gallbladder
from patients with cholelithiasis.

Saturday, 8 September 2012, 12.30 — 14.30, Foyer Sala Magenta
PS-24 Basic and Translational Session: Brain-gut-axis and Stress Mechanisms
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Acute psychological stress induces an immediate
s

nalox t visceral to colorectal
distension in mice
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UCLA, CNS & CURE, Los Angeles, CA, USA,
2UCLA, CNS & CURE, Los Angeles, USA, and *Wro-
claw Medical University, Dept. of Gastroenterology,

Poland

Objective: Mice repeatedly exposed to water avoid-
ance stress (WAS) respond differentially to colorectal
distension (CRD) depending on the method used to
monitor the visceromotor response (VMR). WAS
induces stress-induced visceral analgesia (SIVA) 24 h
after the last exposure to stress in animals tested for

144

visceral pain non invasively while it leads to visceral
hyperalgesia in those equipped with the traditional
method of EMG (Larauche et al., 2010). Here, we
aimed to determine whether WAS in its acute form
induces SIVA in male mice and to assess whether the
analgesic response is opiate dependent.

Methods: Adult male C57Bl/6 mice (23-33 g, 1-4/
cage) were monitored for VMR to CRD (15, 30, 45 and
60 mmHg, 3 times each, 10 s, 4 min interstimulus
interval) using a novel non-invasive technique (Larau-
che et al., 2010). The 1st CRD (day 0) served as base-
line VMR, then mice were exposed to 1 h WAS on day
1. Two groups were injected subcutaneously (sc) with
naloxone (1 mg kg!) (n = 6) or saline (0.1 ml) (n = 8)
10 min before WAS, another control group (n = 12)
received no injection. The 2nd CRD was monitored
45-50 min after the WAS. The VMR to CRD after

Methods: Gallbladder specimens were obtained from
21 patients (mean age 52 years, range 30—

77 years;7M;14F) cholecystectomized for cholelithiasis
with cholesterol calculi. Isometric tension were mea-
sured on longitudinal muscle strips (15 x 3 mm)
exposed to CCh (10° mol L™!). Moreover, cumulative
concentration-response curves were obtained with
CCh (107-10* mol L™}) and KCI (10-200 m mol L7}).
In addition, strips were exposed to electrical field stim-
ulation (EFS), which was evoked every 2 min deliver-
ing 10-s trains of pulses (0.1-10 Hz, duration 0.3 ms,
20 V). Drugs tested: the association of atropine (2 x 10
¢ mol L™!) and guanethidine (5 x 10" mol L™}

(30 min); the association of atropine, guanethidine and
L-nitro arginine methyl ester (L-NAME) (2 x 10* mol
L") (45 min). Each gallbladder specimen was evaluated
for the degree of inflammation, graded on the scale of
Lennon et al. (1). Gallbladders were divided into three
groups (G): mild chronic (6pts., G1); advanced chronic
(10pts., G2) and acute cholecystitis (5pts., G3). Data
were analyzed by analysis of variance to compare all
pairs in the groups. P < 0.05 was considered to be sta-
tistically significant.

Results: The degree of inflammation was significantly
(P < 0.001) different among groups: scores were 4.5+0.5
(G1), 7.80+1.40 (G2) and 13.0+0.93 (G3). The corre-
sponding ED50 values to CCh (10 mol L™!) were
1.236 (95% CI 0.75-2.05), 4.24 (95% CI 2.68-6.70), 5.48
(95% CI 3.49-8.61) respectively (P < 0.001), whereas
those to KCl were not statistically significant. Electri-
cally evoked contractions were linearly related to stim-
ulation frequency in the 0.1-10 Hz, although
contractions were bigger in G2 (P < 0.05, P < 0.01).
Atropine and guanethidine per se inhibited electrically
evoked contractions in three G (P < 0.05; P < 0.01).
The association of L-NAME, atropine and guanethidine
increased contractions at all frequencies in three G

(P <0.05; P < 0.01).

Conclusion: Chronic inflammation reduces sensitiv-
ity to CCh and enhances electrically evoked contrac-
tions. It may be important in impaired gallbladder
motility and the formation of gallstones.

Reference

[1] Lennon F, Feeley TM, Clanachan AS et al. (1984).
Gastroenterology 87: 257-62.

WAS was expressed as percentage of the respective
baseline. Defecation was monitored after each WAS
session. VMR data were analyzed using two-way ANOVA
and Bonferroni post-hoc test, defecation data by
unpaired t test.

Results: Immediately after WAS, non-injected male
mice exhibited a visceral analgesia at 60 mmHg

(78.9 = 7.2 vs 100.0 + 0.0%, P < 0.05). Compared to
non-injected mice, sc injections of saline or naloxone
before WAS enhanced the visceral analgesia inducing
an analgesic response at 30, 45 and 60 mmHg for saline
and at 45 and 60 mmHg for naloxone (Table). Com-
pared to non-injected mice, WAS-induced defecation
was reduced by sc injection of saline (4.2 + 1.3 vs

6.8 + 0.5 pellets per hour per 20 g body weight,

P < 0.05) but not naloxone (8.0 + 2.7 vs 6.8 = 0.5 pellets
per hour per 20 g body weight P > 0.05).
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Conclusion: Exposure to an acute psychological stress
induces an immediate opiate-independent visceral
analgesia in male mice. Subcutaneous injection poten-
tiates the immediate analgesic response suggesting that
the concomitant acute somatic noxious stimulus may
exert heterotopic analgesic effects. Supported by NIH
P50 DK-64539 (YT), 1IKO1DK088937 (ML), SNFGE
(HD| and APHP (HD).
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Strain differences in visceral nociception, anxiety and
depression-like behaviour: Responses of 12 mouse
strains

R. D. MOLONEY', T. G. DINAN? and J. F. CRYAN®
1University College Cork, Dept. of Psychiatry /| APC,
Biosciences Institute, Ireland, ?University College
Cork, Dept. of Psychiatry/ APC, Biosciences Institute,
Ireland, and ®University College Cork, Dept. Anat-
omy/Neuroscience/APC, Western Gateway Building,
Ireland

Objective: Responses to painful stimuli differ
between populations, ethnic groups, genders and even
among individuals of a family. Furthermore, patients
suffering from chronic pain disorders such as irritable
bowel syndrome (IBS) also display co-morbid anxiety
and depression. Previous studies in rodents have pro-
vided us with much needed data regarding strain dif-
ferences using a vast array of somatic pain assays, but
data regarding visceral nociception is still lacking.
This study aimed to investigate strain differences in
visceral nociception using manometric recordings of
colorectal distension (CRD). Moreover, anxiety

and depressive-like behaviours were investigated

using the open field and the forced swim test
respectively.

Methods: Adult male mice (>8 weeks) were sourced
from Harlan, UK and Charles River, USA. The inbred
strains used in this study were: CBA/JHsd, C3H/HeN-
Hsd, BALB/c OlaHsd, C57 BL/6JOlaHsd, DBA/2J
RecHsd, CAST/EiJ, SM/J, A/] OlaHsd, 129P2/OlaHsd,
FVB/NHan Hsd, and the outbred strains: Hsd: ND4
(Swiss Webster), ICR (CD-1). CRD was performed as
previously described by this group. The open field and
the forced swim test were performed to assess anxiety
and depressive-like behaviours respectively. All experi-
ments were conducted in accordance with the Euro-
pean Community Council Directive (86/609/EEC) and
approved by Animal Experimentation Ethics Commit-
tee of University College of Cork.

Results: A significant effect of distension pressure was
observed for all animals thus demonstrating that all ani-
mals respond to the CRD paradigm. We also found a sig-
nificant effect of strain and a significant interaction of
distension pressure X strain. Post hoc analysis revealed
that CBA/JHsd and C3H/HeNHsd strains displayed a
significantly greater response to CRD. Furthermore,
these two strains travelled significantly less in the inner
zone of the open field and display increased immobility
in the forced swim test.

Conclusion: This data demonstrate that strain differ-
ences occur in visceral nociception with both CBA/
JHsd and C3H/HeNHsd strains displaying visceral
hypersensitivity. Moreover, these two strains display
anxiety and depressive-like behaviours, which are com-
monly co-morbid with chronic pain disorders. These
findings reveal variations in basal nociception between
mouse strains which may aid future work aimed at
elucidating the mechanisms underlying visceral hyper-
sensitivity in appropriate animal models.
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Changes in o- and f-adrenergic neurotransmission
during postoperative ileus in rat

M. S. KASPAREK', B. GOETZ?, B. STOKLAS®, P.
BENHAQI® and M. E. KREIS®

!Med. Universitit Miinchen, Abt. Chirurgie, Germany,
2Medizin. Universitit Miinchen, Abt. fiir Chirurgie,
Germany, and SLMU Miinchen, Dept. of Surgery,
Germany

Objective: «- and f-receptors participate in control of
contractile activity and might participate in pathophys-

Saturday, 8 September 2012, 12.30 — 14.30, Foyer Sala Magenta
PS-25 Basic and Translational Session: Extrinsic Neural Pathways, Hypersensitivity and Pain
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Perivagal capsaicin alters the morphological, physiolog-
ical and pharmacological characteristics of vagal moto-
neurons

R. A. TRAVAGLI, K. N. BROWNING, G. M. HOLMES
and E. SWARTZ

Penn State University, Neural and Behavioral
Sciences, Hershey, PA, USA

Objective: A supposedly selective degeneration of
vagal afferent C-fibers by perivagal application of a
1% capsaicin (CAP) solution has often been used to
ascribe a vagal mechanism of action to gastrointesti-
nal (GI) peptides. As a result, the mechanism of

© 2012 THE AUTHORS

action of many of these peptides have been attributed
exclusively to a paracrine effect on vagal afferent
fibers based on the dramatic reduction of their effects
following perivagal CAP pretreatment. Circulating GI
peptides can exert effects upon GI functions via
actions at multiple sites, however, including at the
level of the brainstem vagal nuclei. A reduction in
the effects of circulating peptides following perivagal
capsaicin could conceivably also be the result of
actions of capsaicin to damage vagal efferent func-
tions. The aim of the present study was to test the
hypothesis that perivagal CAP treatment induces mor-
phological and functional impairments of vagal effer-
ent motoneurons in the rat.
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iology of postoperative ileus (POI). Our aim was to
determine changes in neurotransmission via «- and -
receptor subtypes in rat jejunal circular muscle during
POIL.

Methods: Circular jejunal muscle strips (n = 8/rat)
from male Sprague Dawley rats (n = 6/group) were
studied in organ chambers. Groups: Naive controls
(NC), sham controls 3d after laparotomy (SC3d), and
rats 3d after laparotomy and standardized small bowel
manipulation (P3d) to induce POI. Dose-responses to
exogenous x1- (x1a; phenylephrine; 10™-107° mol L),
2~ (22a; clonidine; 107-10° mol L™!), f1- (f1a; xamo-
terol; 1078-3 x 107° mol L1}, f2- (B2a; fenoterol;

3 x 107°-107° mol L), and p3-agonists (f3a;
BRL37344; 1071923 x 107® mol L™!) were studied -/+
tetrodotoxin (TTX; blocking enteric nerves; 10 mol
L’). Intestinal transit was studied by charcoal gavage.
Histology of jejunal whole mounts was performed for
myeloperoxidase positive cells (MPO), macrophages,
and mastcells (cells mm2). Data: mean+SEM.

Results: o~ and p-agonists caused dose-dependent inhi-
bition of contractile activity in all groups (P < 0.05).
o2a, fla, f2a, and f3a induced inhibition was increased
in P3d (P < 0.05), whereas the effect of ala was
unchanged in P3d (P = NS). Inhibition by «la, fla, and
f3a was also increased in SC3d (P < 0.05). In NC, TTX
reduced «la- and #2a-induced inhibition and enhanced
p2a-inhibition (P < 0.05), while in P3d and SC3d, TTX
reduced ola-, fla-, and f3a-inhibition (P < 0.05). Intes-
tinal transit was delayed only in P3d (NC: 60 = 8 vs
P3d: 33 + 4%; P < 0.05; SC3d: 53 = 4%; P = NS). MPO
positive cells (NC: 12 + 2 vs P3d: 611 = 59 mm2),
mastcells (16 + 4 vs 788 + 51), and macrophages

(376 + 29 vs 1212 + 97) were increased in P3d (all

P < 0.05), and unchanged in SC3d (26 = 10; 25 = 1;

393 = 6, respectively; P = NS).

Conclusion: Postoperatively, adrenergic inhibition is
enhanced for all studied receptor subtypes, except for
1. Although this inhibition is predominantly mediated
via receptors on muscle cells, o-adrenergic inhibition in
NC is in part mediated via receptors on the enteric ner-
vous system. In postoperative animals also inhibition
via f1- and f3-receptor is partially mediated via the
enteric nervous system. However, these changes appear
not to be specific for POI as they were present also in
SC3d, where no inhibition of gastrointestinal transit or
inflammatory response, representing typical features of
POI, was observed. DFG KA2329/5-1.

Methods: Unilateral perivagal CAP treatment (0.1 and
1% solutions for 30 min) was carried out 7-10 days
prior to monitoring: (i) the morphology and neuro-
chemical phenotype of gastric-projecting DMV neu-
rons; (ii) the gastric motility response induced by DMV
microinjection of Thyrotropin Releasing Hormone
(TRH); and (iii) the biophysical properties of DMV neu-
ronal membranes.

Results: The effects of perivagal CAP was similar to
those observed following posterior gastric branch
vagotomy, viz., a reduction in ChAT-immunoreactiv-
ity, dendritic degeneration, and, possibly, death of a
subpopulation of rat vagal preganglionic (DMV) neu-
rons. Briefly, compared to control DMV microinjec-
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tion, the the gastric motility response to TRH follow-
ing perivagal capsaicin was significantly reduced. Fur-
thermore, BK-type calcium-dependent potassium
currents, a channel type previously reported to be asso-
ciated with neuronal injury, were functionally
expressed in DMV neurons ipsilateral, but not contra-
lateral, to CAP application.

Conclusion: Our data show that perivagal CAP treat-
ment induces functional impairment of DMV neurons.
These results provide further indications that perivagal
CAP treatment should not be used as an exclusive
means to investigate the site of action of gastrointesti-
nal peptides. Funds: NIDDK 55530.
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Reduced sensory neuron activity in the aged mouse
J. DONOVAN and D. GRUNDY

University of Sheffield, Biomedical Science, United
Kingdom

Objective: Ageing is associated with changes in
sensory neuron function that may correlate with
decreased sensory perception. In this study we assess
whether age-related changes in TRPV1 function occur
in isolated mouse DRGs and assess the physiological
relevance of this.

Methods: Young (3 months) and aged (24 months)
mice were used in these experiments. Mouse DRGs
(T9-L4) were isolated and cultured (for approximately
24 h) using standard protocols. Calcium mobilisation
was assessed using Fura2-AM (4 g mol L'}, and the
results were normalised to an ionomycin (5 x mol L™}
response. An in-vitro mouse colon preparation with
attached lumbar colonic nerves, inferior mesenteric
ganglion and lumbar splanchnic nerves was used to
study chemosensory afferent function. In both experi-
mental designs, test compounds were added to the bath
or coverslips via the superfusion system. Data
presented as mean = SEM (11 > 4). Data analysed by one
or two way ANovA or by Students t-test. P < 0.05 was
taken as significant.

Results: 300 n mol L™! and 1 x mol L™! capsaicin
increased intracellular calcium mobilisation in DRGs
isolated from 3 and 24 months animals. The response
profile to 300 n mol L™ capsaicin was moderately
attenuated in 24 months DRGs compared to 3 months
animals, although the maximum response was not
altered. However the effect of 1 u mol L™! capsaicin
was similar at both 3 and 24 months. Ageing had no
effect on the number of DRGs which responded to cap-
saicin, although in similar experiments with 5-HT

(10 x mol L™!) we found fewer DRGs responded to 5-
HT in 24 months vs 3 months animals. Chemosensory
function was also determined using an in-vitro mouse
colon preparation. In these experiments, bath superfu-
sion of 1.0 u mol L™ capsaicin produced significant
increases in afferent discharge in 3 months and

24 months animals. The peak afferent response to
capsaicin was similar in 24 months and 3 months
animals, but the duration of the capsaicin-evoked
afferent response was attenuated at 24 month

(P < 0.05).

Conclusion: Ageing is associated with a decline in
the number of DRGs responding to 5-HT, while the
numbers of capsaicin responding cells are maintained
in young and aged animals. However, the attenuated
response to capsaicin in DRG and afferent discharge
experiments suggest that ageing is associated with
altered TRPV1 channel function. Funded by BBSRC.
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Developmental origins of functional dyspepsia like
gastric hypersensitivity in rats

S. SARNA and ]. WINSTON

University of Texas, Dept. of Internal Medicine,
Galveston, USA

Objective: Gastric hypersensitivity (GHS) contributes
to epigastric pain in Functional Dyspepsia (FD)
patients. The etiology or the cellular mechanisms of
this dysfunction remain unknown. We tested the
hypothesis that inflammatory insult to the colon in
neonates induces GHS in adulthood.

Methods: We used cellular, molecular, and in vivo
approaches to investigate the underlying mechanisms
of GHS in adult rats subjected to neonatal colonic
inflammation. Colonic inflammation was induced by
intraluminal administration of 130 mg kg™ trinitroben-
zene sulfonic acid on postnatal (PND) day 10.

Results: Inflammatory insult to the colon on PND 10
significantly enhanced plasma corticosterone on PND
15 (180 = 28%, P < .05) and induced GHS in adulthood
(85 + 24% increase at 80 mmHg, P < 0.05). We called
these FD-like rats. The inhibition of glucocorticoid
receptors with RU-486 following neonatal inflamma-
tory insult blocked the induction of GHS in adulthood.
The inopportune elevation of corticosterone during
neonatal development significantly up regulated the
expression of neurotrophic factor (NGF; 73 + 10%,

P < 0.05) in the muscularis externae of the gastric fun-
dus; brain-derived neurotrophic factor (BDNF) in tho-
racic DRG (2.5 = 0.5-fold, P < 0.05) and spinal cord

(54 + 8%, P < 0.05; and suppressed Kvl.] mRNA

(52 + 10%, P < 0.05) in thoracic DRG without affecting
Kvl.4, Navl.8, TrpAl, TrpV1, and P2X3 in FD-like
rats. Neonatal insult elevated the basal plasma levels
of norepinephrine in adulthood (35 + 6%, P < 0.05).
The inhibition of adrenergic receptors with a cocktail
of phentolamine (21 and ¢2), propranolol (1 and f2)
and CL316243 (f3), or NGF neutralization with NGF
antibody, or BDNF blockade with its receptor antago-
nist (trkB-Fc) suppressed the GHS in FD-like rats.
Intrathecal administration of Kvl.1 siRNA increased
GHS in naive rats, compared to control siRNA treated
rats (44 = 15% increase at 100 mmHg, P < 0.05). These
findings suggest that the up regulation of plasma NE,
DRG/spinal cord NGF, BDNF, and concurrent
suppression of Kv1.1 in DRG synergistically induce
GHS in FD-like rats.

Conclusion: Our findings show that inflammatory
insult to the colon in neonates is a major risk factor
for the induction of GHS in remotely located stomach
in adulthood. GHS results from altered expression of
genes encoding neurotrophins, ion channels, and
altered sympathetic nervous system activity.
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Electrical vagus nerve stimulation reduces plasma cho-
lesterol and triglycerides levels in rats

K. GIL, A. BUGAJSKI, M. KURNIK and P. THOR
Jagiellonian University, Dept. of Pathophysiology,
Krakow, Poland

Objective: There is growing evidence that vagus nerve
stimulation (VNS) has a suppressive effect on both
short- and long-term feeding in animal models. We
previously showed that long-term VNS (102 days) with
low-frequency electrical impulses (0.05 Hz) decreased
food intake and body weight in rats. In the present
study, we investigated the effect of high frequency

(10 Hz) VNS on plasma lipids concentrations, feeding

behavior and appetite in rats fed a high-fat diet; peptide
secretion and other parameters were assessed as well.
Methods: Adult male Wistar rats were each implanted
subcutaneously with a microstimulator (MS) and fed a
high-fat diet throughout the entire study period

(42 days). The left vagus nerve was stimulated by rect-
angular electrical pulses (10 ms, 200 mV, 10 Hz, 12 h a
day) generated by the MS. Body weight and food intake
were measured each morning. At the end of the experi-
mental period, animals were euthanized and blood
samples were taken. Total plasma cholesterol, triglyce-
rides, low-density lipoproteins and high-density lipo-
proteins concentrations were measured. Serum levels
of ghrelin, leptin and nesfatin-1 were assessed using ra-
dioimmunoassays. Adipose tissue content was evalu-
ated by weighing epididymal fat pads, which were
incised at the time of sacrifice. To determine whether
VNS activated the food-related areas of the brain, neu-
ronal c-Fos induction in the nuclei of the solitary tract
(NTS) was assessed.

Results: Chronic vagus nerve stimulation signifi-
cantly decreased food intake, body weight gain and
epididymal fat pad weight in animals that received
VNS compared with control animals. VNS also low-
ered total plasma cholesterol concentrations, triglyce-
rides and LDL cholesterol levels. Significant neuronal
responses in the NTS were observed following VNS.
Finally, serum concentrations of ghrelin were
increased, while serum levels of leptin were decreased.
Although not significant, serum nesfatin-1 levels were
also elevated.

Conclusion: These results support the theory that
VNS leads to reductions in food intake, body weight
gain and adipose tissue by increasing brain satiety sig-
nals conducted through the vagal afferents. VNS also
evoked a feed-related hormonal response, including ele-
vated blood concentrations of nesfatin-1.
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Isomalto-oligosaccharides reverts visceral hypersensi-
tivity and intestinal epithelial damage induced by
water avoidance stress in rats

H. XIN', W. WANG', X. FANG', L. ZHU', G. FEI', H.
DOU', F. LIU', D. HUANG?, X. SUN" and M. KE'
1Beijing, China, and °Nanning, China

Objective: Prebiotics might improve the symptoms
for patients with irritable bowel syndrome (IBS). This
study aimed to evaluate the effects of isomalto-oligo-
saccharides (IMO), as a prebiotics, on intestinal func-
tion and ultra-structure in IBS modeling rats induced
by water avoidance stress (WAS) and explore the poten-
tial mechanisms.

Methods: Male Wistar rats were initially divided into
modeling group and control group (n = 9). After 10 days
WAS, the modeling rats were divided to IMO treatment
group (IMO group, n = 9) and water control group (water
group, 11 = 9), in which 5% IMO 2 ml or distilled water
were administrated twice a day by gastric gavage for

14 days. The body weight gain, Gastrointestinal(GI)
transit rate, abdominal withdrawal reflex (AWR) score
stimulated by colorectal distension(for first two lots of
animals), isolation and culture for Lactobacillus, E. coli
and Bacteroides with fresh feces, ultra-structure of intes-
tinal epitheliums, serum cytokines concentration (IL-
10, IL-12, TNF-2) were measured.

Results: WAS group had more fecal pellets per hour
with a higher percentage of deformed feces than con-
trol group during modeling period. IBS modeling rats
had slower body weight gain, higher AWR score for
colorectal distension at pressure of 20 mmHg, and
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lower pain thresholds than control group (data not
shown). There was no obvious pathological changes on
light microscopy in jejunum, ileum and colon of IBS
modeling tats, WAS induced damages on intestinal epi-
thelial ultrastructure which presented as secretary
granules on gland pits, goblet cell shrinkage, E. coli or
other bacteroide adherence on goblet cells, enlarge-
ment of epithelial space, partial loss of microvilli,
uneven distribution of microvilli). After IMO adminis-
tration (IMO group), body weight gain, GI transit rate
in rats had no significant difference with water group;
IMO intervention improved visceral hypersensitivity of
IBS modeling rat(table 1) and reverted damages of intes-
tinal epithelial ultrastructure, which were evaluated by
independent observer under electron microscope. There
were no significant differences among 3 groups in fecal
flora or serum cytokines concentration.

Conclusion: Isomalto-oligosaccharides improved the
visceral hypersensitivity of IBS modeling rats, which
might be associated its reverse effect on ultrastructural
damages of intestinal epitheliums induced with
chronic stress.(Supported by grants of 2010AA023007,
2007BAI04B01).

Table 1 IMO it

improved visceral ity of IBS modeling rats

Control group (n=6) | IMO group (n=7) | Water group (n=5)

AWR score(40mmHg) 2.23:0.53° 2.5240.88° 3.52£0.36

51.00£2.76" 39.86£11.75 26.40£4.04

pain threshold(mmHg)

‘vs water group, P<0.05
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Oxytocin hyperpolarizes cultured duodenum myenteric
intrinsic primary afferent neurons by opening BKCa
channels through IP3 pathway

T. CHE', H. SUN', J. LI', X. YU', D. ZHU", B. XUE’,
K. LIU', M. ZHANG?, W. KUNZE? and C. LIU*
nstitute of Physiology, Shandong University School
of Medicine, Jinan, China, and ?Hamilton, Canada

Objective: Oxytocin (OT) is clinically important in
gut motility and constitutively reduces duodenum con-
tractility. Intrinsic primary afferent neurons (IPANSs),
whose physiological classification is as AH cells, are
the 1st neurons of the peristaltic reflex pathway. We
set out to investigate if this inhibitory effect is medi-
ated by IPANs and to identify the ion channel(s) and
intracellular signal transduction pathway that are
involved in this effect.

Methods: Myenteric neurons were isolated from the
longitudinal muscle myenteric plexus (LMMP) prepara-
tion of rat duodenum and cultured for 16-24 h before
electrophysiological recording in whole cell mode and
AH cells identified by their electrophysiological char-
acteristics. The cytoplasmic Ca2* concentration
([Ca2']i) of isolated neurons was measured using cal-
cium imaging. The concentration of IP3 in the LMMP
and the OT secreted from the LMMP were measured
using ELISA. The oxytocin receptor (OTR) and large-
conductance calcium-activated potassium (BKCa) chan-
nels, as well as the expression of OT and the IPAN
marker calbindin 28 K, on the myenteric plexus neu-
rons were localized using double-immunostaining
techniques.

Results: We found that administration of OT dose
dependently hyperpolarized the resting membrane
potential and increased the total outward current. The
OTR antagonist atosiban or the BKCa channel blocker
iberiotoxin (IbTX) blocked the effects of OT suggesting
that the increased outward current resulted from BKCa
channel opening. OTR and the BKCa subunit were co-
expressed on a subset of myenteric neurons at the
LMMP. NS1619 increased the outward current similar
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to the effect of OT. OT administration also increased
[Ca2']i and the OT-evoked outward current was signifi-
cantly attenuated by thapsigargin or CdCl2. The effect
of OT on the BKCa current was also blocked by pre-
treatment with 2-APB orU73122. OT also increased
the IP3 concentration within the LMMP. Both of the
spontaneous and KCl-induced secretion of OT was
enhanced by atosiban. Most of OT-immunoreactive
cells are also immunoreactive for calbindin 28 K.
Conclusion: In summary, we concluded that OT hy-
perpolarized myenteric IPANs by activating BKCa
channels via the OTR-PLC-1P3-Ca2* signal pathway.
OT might modulate IPANs mediated ENS reflex by an
autocrine and negative feedback manner.
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Characterisation of a radio-induced colorectal chronic
pain model

C. DURAND', H. EUTAMENE?, R. DAUDIN®, N.
MATHIEU®, C. DEMARQUAY?, M. BENDERITTER®,
S. PEZET" and A. SEMONT®

"IRSN, Fontenay-aux-Roses, France, 2Toxalim UMR
1331 INRA/INP/UPS, Neuro-Gastroenterology e,
Nutrition Unit, Toulouse, France, *IRSN, Fontenay
Aux Roses, France, and *CNRS UMR 7637, ESPCI,
Neurobiology Laboratory, Paris, France

Objective: Radiotherapy to treat abdominal or pelvic
malignancies induces high incidence of undesirable
acute and/or chronic gastrointestinal side effects. The
growing number of cases declared each year and the
specific complex symptoms have led some specialists
to talk of a new disease termed “pelvic-radiation dis-
ease”’. Visceral chronic pain, one of these complica-
tions, is very intense and until now, no effective and
well tolerate medical treatment has been found to
diminish it. A better understanding of cellular and
molecular mechanisms implicated in the radiopatholo-
gy of visceral pain might open future therapeutic
tracks. In this study, we develop and characterise an
experimental new model of radiation-induced chronic
visceral pain.

Methods: SD rats were exposed to locally (colorectal
region) ionising radiation at a single dose of 27 Grays.
At this dose, alterations observed in patients subjected
to a pelvic bi-fractionated radiotherapy (total dose of 45
Grays) were similar. Visceral pain was tested in the
irradiated rats versus the sham ones by the analysis of
visceromotor response (VMR] to colorectal distension
(CRD). Experiments were led two, four and eight
weeks after irradiation. Immunohistochemical
approach was used to evaluate CGRP (calcitonin gene-
related peptide) +, SP (substance P) + fibbers and p-ERK
(extracellular signal-regulated kinases) + neurons at the
colon and spinal cord level respectively.

Results: Two, four and eight weeks after irradiation
similar VMR to CRD were observed. Irradiation
induced allodynia (for 15 mmHg distension pressure)
and also reduced VMR in response to noxious CRD (45
and 60 mmHg). Four weeks after irradiation we
showed colonic hyperplasia of the sensitive fibbers
CGRP+ in the epithelium and SP+ in the muscle layer
and enteric nervous system. Experiments performed at
the L6-S1 spinal cord level demonstrated that colorec-
tal irradiation increases neuronal p-ERK in the superfi-
cial layers of the dorsal horn (P < 0.001).

Conclusion: These results suggest that a single dose
of colorectal irradiation (27 Grays) induced chronic vis-
ceral pain. Peripheral and spinal cord plasticity might

participate to the development and maintain of chronic

pain. We also reported a very intense radiation-induced
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visceral pain, which might in turn lead to inhibitory
retro-controls activation.
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5HT2B receptor mRNA expression throughout the
brain-gut axis is unaltered in the maternally separated
rat

V. D. FELICE!, T. G. DINAN?, J. F. CRYAN® and S. M.
O’MAHONY®

!University College Cork, Dept. of Anatomy/Neurosci-
ence, APC, Ireland, *University College Cork, Dept. of
Psychiatry, APC, Ireland, and *University College
Cork, Dept. Anatomy/Neuroscience, APC, Ireland

Objective: Irritable bowel syndrome (IBS) is now seen
as a disorder of brain-gut axis. Visceral pain is one of the
more debilitating symptoms of IBS. Stress especially
that in early life has been implicated in IBS making the
maternally separated (MS) rat a valid model to study this
disorder. There is significant evidence implicating the
serotonergic (5-HT) system in the modulation of pain
but the contribution of the 5-HT2B receptors remains
unclear. Tegarserod, a 5-HT4 receptor agonist, which
relieves IBS symptoms also acts at the 5-HT2B receptor.
Moreover, we have shown that the 5-HT2B receptor
antagonist, RS 127445, reduces visceral pain in animal
models of IBS. It is likely thus that alterations in 5-
HT2B receptor may contribute to the alterations in the
brain-gut axis of rats subjected to MS.

Methods: Sprague dawley rats (SD) were subjected to
MS (3h/day, post-natal days 2-12) and non-separated
(NS) rats served as controls. At 11 weeks of age the
animals were subjected to colorectal distension (CRD)
to assess visceral sensitivity. The expression of the 5-
HT2B receptor mRNA in naive animals was analysed
using in situ hybridization (ISH) and RT-qPCR.
Results: The MS group was viscerally hypersensitive
compared to the NS group. The expression of the 5-
HT2B receptor mRNA was demonstrated in the hippo-
campus and in the amygdala but there was no signifi-
cant difference between the groups. In the other brain
areas (dorsal raphe, periaqueductal gray, rostral ventral
medulla, hypothalamus, pre-frontal cortex) and the
spinal cord, the receptor levels were undetectable.
Finally there was no difference in the receptor levels
within the distal colon of the MS animals compared
with NS animals.

Conclusion: Despite the clear relationship between
IBS and psychiatric disease, the 5-HT2B receptors
expression isn’t affected by MS in either the hippocam-
pus or the amygdala. The receptor mRNA levels were
undetectable in brain areas more classically related to
pain and in the spinal cord. The receptors were present
in the colon yet there was no difference between our
groups. Although no difference has been shown in the
mRNA expression throughout the brain-gut axis, we
can’t exclude functional alterations of the 5SHT2B
receptor in this animal model.
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Effect of DA-9701, new prokinetic, on colonic function
of spinal cord injured rat model

Y.-S. KIM?, H.-S. RYU?, M.-C. JOO?®, J.-T. OH? E.-S.
CHOP, S$.-C. CHOI® and M.-Y. LEE®

"Wonkwang University, Sanbon Hospital, Dept. of
Gastroenterology, Gunpo, Republic of Korea, °Wonkw-
ang University, Digestive Disease Research Ins, Iksan,
Republic of Korea, *Wonkwang University Hospital,
Rehabilitation Medicine, Iksan, Republic of Korea,
‘Wonkwang University Hospital, Surgery, Iksan,
Republic of Korea, °Wonkwang University Medical
School, Physiology, Iksan, Republic of Korea, and

SWonkwang University Hospital, Gastroenterology, Ik-

san, Republic of Korea

Objective: Defecatory disorder in patient with spinal
cord injury (SCI) is an important symptom that
decreases quality of life. The aim of this study was to
investigate whether the DA-9701, newly developed
prokinetic, could improve the defecatory dysfunction
in SCI rat model.

Methods: S-D rats (250-300 g) were divided into a
vehicle group, DA-9701 0.3 mg kg™ group and DA-
9701 3 mg kg group (n = 7/group). A spinal cord tran-
section was performed surgically at the T10 level.
After operation, vehicle or DA-9701 was administrated
per oral 2 times per day during 1 week. Number of
fecal pellets and body weight were measured every
morning. After 1 week, whole colon was removed
under anesthesia and divided into proximal and distal
colon. Each segment of colon was mounted with
longitudinal or circular direction in an organ bath and
spontaneous contraction was measured. The percent
changes of contractility from the baseline value after
ACh alone, ACh with M2 receptor blocker (AQ-RA
741), ACh with M3 receptor blocker (4-DAMP), and
Ach with 5HT4 antagonist (GR113808) were compared
between groups.

Results: There was no difference in body weight
between groups after 1 week. The defecatory state was
significantly improved in DA-9701 0.3 mg kg or 3 mg
kg groups compared to vehicle group. From the 4th
day, cumulative number of fecal pellet was signifi-
cantly higher in DA-9701 groups than vehicle group

(P < 0.05). In organ bath experiment, vehicle group
showed increased colonic contractile response to ACh
in distal colon in both direction compared to other
groups (P < 0.05). This increased response was abol-
ished by GR113808 pretreatment. In subgroup analysis,
there was a significant difference in ACh response of
proximal and distal longitudinal muscle direction in
vehicle group between with and without GR113808.
GR113808 did not show any effect in DA-9701 groups.
Although 4-DAMP was more potent to decrease con-
tractility, both of M2 and M3 antagonist pretreatment
decreased contractility in all groups (P > 0.05 between
groups).

Conclusion: DA-9707 could improve defecatory dys-
function after SCI in rat model. DA-9701 seemed to
preserve normal 5-HT4 status which was abnormally
enhanced after SCI and further study for this beneficial
effect of DA-9701 was warranted.

148

Effect of oral DA-9701 on fecal pellet cutput
After spinal cord injury in rat

yTicH ~ D83 mgkg * w -
= - DA Tmgkg # # #
[ L Vehicle & . T .
[ 7 —
C -t [ ‘
o * 1
= 7 A 1
3 -
" T # I |
F | e
E ? (=1
a
8. @
¢ — -+ — — — —_—
o POy POOR P RV
Time
359

Changes in the modulation of spinal pain processing
are related to severity in irritable bowel syndrome
J.-M. SABATE?, X. MOISSET?, P. JOUET®, H. DUB-
OC?, B. COFFIN® and D. BOUHASSIRA?

Louis Mourier Hospital, Dept. of Gastroenterology,
AP-HP, Colombes, France, ’INSERM U-987, CHU
Ambroise Paré, Assistance, Boulogne, France, *AP-HP,
Louis Mourier Hospital, Gastroenterology, Colombes,
France, and “INSERM U-987, CHU Ambroise Paré,
AP-HP, Boulogne, France

Objective: In irritable bowel syndrome (IBS) patients
can be divided in two groups according to inhibition or
facilitation of the RIII nociceptive spinal reflex induced
by rectal distension. We further investigated the differ-
ences in pain processes in these two groups and their
relationship to clinical symptoms.

Methods: This study included 10 female IBS-C
patients with facilitation (Group F) and 10 patients
with inhibition (Group I) of the RIII reflex recorded on
the left lower limb during slow-ramp rectal distension,
and 11 healthy females volunteers. Diffuse noxious
inhibitory control (DNIC)-induced inhibition was
assessed by measuring the effects of noxious cold
stimulation of the right hand on the RIII reflex and the
concomitant sensation of pain. Functional magnetic
resonance imaging (fMRI) was performed to compare
the changes in brain activity induced by painful and
non painful rectal distension. IBS symptom severity,
mood, anxiety and catastrophizing were also
systematically assessed.

Results: Unlike the patients of Group I and healthy
volunteers, Group F patients displayed no inhibition of
the RIII reflex or of concomitant pain sensation during
immersion of the hand in ice-cold water. The reduc-
tion of the inhibition induced by heterotopic noxious
stimuli was directly correlated with the severity of IBS
symptoms, but not with psychological symptoms. The
fMRI study showed that non-painful and painful rectal
distension induced similar changes in brain activity in
the two groups of patients.

Conclusion: Alterations of the modulation of spinal
pain processing in IBS correlates with symptom sever-
ity but not with psychological factors or brain activity.
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Analysis of CGRPergic, nitrergic, and VIPergic
myenteric innervation after 2% L-glutamine
supplementation in the ileum of diabetic rats

R. PEREIRA CALDEIRA', D. R LINDEN? and

J. NELISIS ZANONTI'

!Universidade Estadual Maringd, Dept. of Morphologi-
cal Sciences, Maringd, Brazil, and ZMayo Clinic, Dept.
of Physiology and Biomedical Engineering, Rochester,
USA

Objective: Diabetes promotes changes in enteric inn-
ervations, likely via oxidative stress, which contributes
to gastrointestinal dysfunction. Previous studies have
shown that L-glutamine, a precursor of glutathione
with antioxidant capacity, reduces diabetes-induced
changes in neuronal density and reduces swelling of
VIPergic varicosities in the submucosal plexus of the
jejunum. The objective of this study was to investigate
the effects of L-glutamine on CGRPergic, nitrergic, and
VIPergic myenteric innervation in the ileum of dia-
betic rats.

Methods: Wistar rats were grouped as follows: nor-
moglycemic (N); normoglycemic supplemented with
L-glutamine (NGJ; diabetic (D); and diabetic supple-
mented with L-glutamine (DG). Diabetes was estab-
lished in groups D and DG by streptozotocin (i.v.;

35 mg kg'!). L-Glutamine (2%) was incorporated into
the chow and fed to NG and DG animals for

120 days. Ileums were subjected to immunohisto-
chemical techniques to localize myenteric neurons
immunoreactive for HuC/D protein (HuC/D-IR) and
neuronal nitric oxide synthase enzyme (nNOS-IR) and
to analyze varicosities immunoreactive for vasoactive
intestinal polypeptide (VIP-IR) and calcitonin gene-
related peptide (CGRP-IR). Quantitative and
morphometric analysis of micrographs were per-
formed.

Results: L-glutamine in diabetic animals (DG group)
(i) prevented the diabetes-induced increase in the cell
body area of nNOS-IR neurons, (ii) prevented the diabe-
tes-induced increase in the area of VIP-IR varicosities,
(iii) did not prevent the diabetes-induced loss of HuC/
D-IR and nNOS-IR myenteric neurons per ganglion,
and (iv) reduced the size of CGRP-IR varicosities. L-
glutamine in the NG group reduced (i) the number of
HuC/D-IR and nNOS-IR neurons per ganglion, (ii) the
cell body area of nNOS-IR neurons, and (iii) the size of
VIP-IR and CGRP-IR varicosities.

Conclusion: L-glutamine reduced some aspects of
experimental diabetic neuropathy in the myenteric
plexus of the ileum. Newly observed in this study is
the effect of L-glutamine to reduce neuronal density,
cell areas and areas of VIP and CGRP varicosities of
normoglycemic animals. Collectively, these results
suggest there are additional actions of this amino acid
beyond its antioxidant capacity and support the con-
clusion that there may exist a narrow therapeutic
window for L-glutamine in the treatment of diabetic
neuropathy.
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Age-associated remodeling of the intestinal epithelial
barrier

L. TRAN and B. GREENWOOD-VAN MEERVELD
University of Oklahoma HSC, OCNS, Oklahoma
City, USA

Objective: Aging has profound effects on the gastroin-
testinal (GI) tract, which potentiates the susceptibility
to GI disorders; however, there is a paucity of studies
delineating the effects of aging that predispose individ-
uals to these disorders. Most GI disorders are com-
monly characterized by enhanced intestinal
permeability, which can involve degeneration of the
tight junction proteins that adjoin the epithelial cells.
Therefore, we hypothesized, that the normal aging pro-
cess enhances permeability of the colon through a dis-
ruption of epithelial tight junction proteins. To test
our hypothesis, we employed a nonhuman primate
model with a lifespan closely resembling humans.
Methods: Colonic biopsies were excised from old (18+)
and young (4-10 years) anaesthetized baboons (Papio
anubis). Permeability was assessed by measuring basal
transmucosal potential difference (PD) and diffusion of
horseradish peroxidase (HRP) across the epithelial mem-
brane in modified Ussing chambers. The tight junction
proteins ZO-1, occludin, claudin-2, and JAM-A were
quantified by immunofluorescence and Western blot.
Regulatory modulators of tight junction proteins includ-
ing the expression of miRNA, glutamine synthase
(GLUL), and cytokines were assessed by qRT-PCR.
Results: Compared to young baboons, there was a
decrease in PD (Old: -3.55 = 0.45, n = 10; Young: -

2.04 + 0.46; n = 9; P < 0.05) and a greater HRP flux (Old:
0.31 + 0.08, n = 10; Young: 0.72 + 0.17; n = 9; P < 0.05)
in colonic biopsies from old baboons, indicating
enhanced permeability. Aging in the baboon colonic epi-
thelial barrier was associated with a decrease in ZO-1,
occludin, and JAM-A tight junction proteins, in contrast
to a significant increase in claudin-2 expression (see
table). There was a concomitant increase in miR-29a
expression (2.35-fold; P < 0.05; n = 6/group), but no
changes in GLUL expression (P > 0.05) in the aged colo-
nic tissue. Additionally, in the absence of overt inflam-
mation as indicated by lack of myeloperoxidase activity
and histological examination, we found an increased
expression of the cytokines INF-y (17.62-fold; P < 0.05,
n = 6/group), IL-6 (18.11-fold; P < 0.05 n = 6/group), and
IL-18(20.26-fold; P < 0.05; n = 6/group) in the colonic
mucosa of old baboons in comparison to young.
Conclusion: Aging induces remodeling of the tight
junction proteins in the intestinal epithelial barrier,
potentially through an increase in miR-29a and/or
inflammatory cytokine expression, resulting in
enhanced intestinal permeability. Abnormal intestinal
permeability exponentiates susceptibility to GI disor-
ders, and therefore these mechanisms may be a critical
contributing factor to the pathophysiology of age-asso-
ciated GI disorders.

Tight Junction Protein - Young (n=d) Old (n=4)
£0-1 0,41 200086 0,2144004%
Occludin 0.55:0.07 0.4120.03*
Claudin-2 0.1740.04 0.2940.03*
JAM-A 0.25:+0003 0.1 70002

e (L5
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The microbiome-gut-brain axis as a regulator of seroto-
nergic neurotransmission and behaviour

G. CLARKE, S. GRENHAM, P. SCULLY, P. FITZGER-
ALD, R. MOLONEY, F. SHANAHAN, T. DINAN and
J. CRYAN

University College Cork, Alimentary Pharmabiotic
Centre, Ireland

Objective: Dysregulation of the microbiome-gut-brain
axis is implicated in functional disorders including irri-
table bowel syndrome (IBS) and previous studies have
demonstrated CNS serotonergic disturbances following
disruption of the intestinal microflora. It is unclear at
present whether such alterations may be reversed by
microbiome directed therapies later in life. Our specific
objective was to compare germ-free animals with con-
ventional and colonised germ-free animals for concen-
trations of serotonin (5-HT) and its main metabolite, 5-
HIAA, in the hippocampus. The availability of plasma
tryptophan, the amino acid precursor of serotonin, was
also assessed along with anxiety-like behaviours.
Methods: Germ-free (GF), conventionally colonised
(CC) and colonised GF Swiss Webster mice were com-
pared. High performance liquid chromatography
(HPLC) was used to assess the concentrations of 5-HT
and 5-HIAA in the hippocampus and tryptophan con-
centrations in plasma. Anxiety-like behaviours were
assessed in the light-dark box.

Results: There was a significant elevation in the
hippocampal concentration of 5-HT (461.5 = 24 vs
534.3 + 11.30 ng g’ tissue, P < 0.05) and 5-HIAA
(289.7 = 14.07 vs 380.7 + 35.49 ng g, P < 0.05) in GF
animals compared to their CC counterparts. More-
over, plasma tryptophan concentrations were elevated
in GF animals (15539 = 1454 vs 21080 = 2000 ng ml’},
P < 0.05) who also displayed less anxiety-like behav-
iours than their CC counterparts as determined by
an increased number of transitions in the light-dark
box (33.60 + 5.66 vs 56.56 + 3.920, P < 0.01). Coloni-
sation of the GF animals proved insufficient to
reverse the hippocampal serotonergic alterations
found but did restore both plasma tryptophan
concentrations and anxiety-like behaviours to
baseline values.

Conclusion: The results demonstrate that CNS neuro-
transmission can be profoundly disrupted by the
absence of a normal gut microbiota. Moreover we have
demonstrated that the neurochemical, but not the
behavioural, consequences of growing up germ-free are
resistant to interventions later in life aimed at
restoring a normal gut flora. These findings should
inform future studies seeking to exploit the
therapeutic potential of microbiome manipulation.
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A novel mechanism for barrier dysfunction in mice on
a high-fat diet

L. STENMAN, R. HOLMA and R. KORPELA
University of Helsinki, Dept. of Pharmacology, Inst. of
Biomedicine, Finland

Objective: Disruption of gut barrier function is associ-
ated with metabolic disease. Studies have reported a
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leaky barrier in obesity and in animals fed a high-fat
diet. We have associated barrier dysfunction with a
decreased proportion of fecal ursodeoxycholic acid
(UDCA) and increased concentration of deoxycholic
acid (DCA). We studied the effects of two bile acids,
DCA and UDCA, on intestinal permeability ex vivo to
address whether alterations in luminal bile acids may
impact barrier function on a high-fat diet.

Methods: Tissue segments from healthy C57BL/6]
mice were incubated in an Ussing chamber system
with DCA, UDCA or both bile acids together, at vari-
ous concentrations for 20 min. Barrier function was
measured using 4 kDa FITC-labeled dextrans. The
effects and interaction of the bile acids on tissue struc-
ture and tissue occludin were assayed In vitro.
Results: DCA disrupted epithelial integrity dose-
dependently especially in colon at 1-3 m mol L™* con-
centrations (1 m mol L™!, 1.9-fold increase to control,
P < 0.01;3 m mol L, 3.5-fold increase to control,

P <0.01;3 m mol L' vs. 1 m mol L™ P < 0.05). No
effect was seen in lower concentrations. The concentra-
tions 1-3 m mol L™! for DCA are physiological in high-
fat-fed mice, whereas feces from control mice contain
only 0.3 m mol L™ DCA. This lower concentration of
DCA did not affect permeability. UDCA had no effect
on permeability in colon, but decreased jejunal perme-
ability at 0.3 m mol L™! (P < 0.05). UDCA (0.6 m mol
L7!) protected from barrier dysfunction induced by 3 m
mol L™ deoxycholic acid (P < 0.05), which was reflected
in decreased tissue disruption in H&E staining. Colon
occludin content was unaffected by 3 m mol L™ DCA.
Conclusion: DCA doubled intestinal permeability
only at concentrations related to high-fat-feeding, but
had no effect at concentrations found in the feces of
healthy mice. The effect of DCA was ameliorated by
UDCA. These results suggest a role for an altered
luminal bile acid profile in the pathogenesis of barrier
dysfunction on a high-fat diet in mice.
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Role of toll like receptors 2 and 4 in the serotonin-
induced responses in mouse ileum and colon

L. GRASA LOPEZ', M. D. MURILLO", A. L.
ALCALDE?, ]. PARDO? E. LATORRE!, |. E.
MESONERO', M. P. ARRUEBO', M. A. PLAZA" and
S. GONZALO!

!University of Zaragoza, Pharmacology and
Physiology, Spain, and ?University of Zaragoza,
Biochemistry and Molecular Biology, Spain

Objective: Gut mucosal enterochromaffin (EC) cells
are regarded as key regulators of intestinal motility via
release of serotonin (5-HT) to adjacent immune cells
and nerve endings. Conditions associated with gut
mucosal inflammation like inflammatory bowel dis-
ease (IBD) are accompanied by an increased EC cell
number and hypersecretion of 5-HT. Toll-like receptors
(TLRs), through interactions with microbe-associated
molecular patterns, activate inflammatory gene expres-
sion in cells of the innate immune system. Recent
knowledge has shown that secretory products from
immune cells can activate EC cell secretion of 5-HT.
However, the influence of TLR pathways in the motor
responses induced by serotonin in the intestine is
unknown.The aim of this study was to investigate the
role of TLR2 and TLR4 in the 5-HT-induced responses
in longitudinal muscle of mouse ileum and colon.
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Methods: Segments of ileum and colon from male
C57/BL6 wild-type (WT), TLR2 -/-, TLR4 -/- and TLR4/
TLR2 -/- mice were suspended in an organ bath in the
direction of longitudinal smooth muscle fibres. Con-
centration-response curves of 5-HT (107-10* mol L™})
were performed and 5-HT motor responses were mea-
sured.

Results: The frequency and amplitude of the sponta-
neous contractions were not modified in the ileum and

colon of TLR2 -/-, TLR4 -/- and TLR4/TLR2 -/- respect
to WT mice. 5-HT (107-10* mol L™!) induced a con-
centration-dependent contractile response in WT mice
ileum and colon. The contractile response induced by
5-HT 10 mol L™! in ileum was reduced in TLR2 -/-,
TLR4 -/- and TLR4/TLR2 -/- respect to WT mice. In
some ileum segments, 5-HT evoked a relaxing
response before the contractile response. The relaxing
response evoked by 5-HT 107 mol L™! lasted less time

Saturday, 8 September 2012, 12.30 — 14.30, Foyer Sala Magenta
PS-27 Basic and Translational Session: Signalling: Hormones, Neurotransmitters, Receptors, Channels, Second-

ary Messengers

366

Endogenous H2S produced by CSE selectively
modulates central cholinergic synaptic input in mouse
superior mesenteric ganglion

L. SHA', D. LINDEN®, G. FARRUGIA® and

J. SZURSZEWSKI?

"Mayo Clinic, Physiology and Biomedical Engineering,
Rochester, USA, 2Mayo Clinic, Enteric NeuroScience
Program, Physiology & Biomed Eng, Rochester, USA,
and *Mayo Clinic, Enteric NeuroScience Program,
Gastroenterology & Hepatology, Rochester, USA

Objective: Hydrogen sulfide (H2S) is present in mam-
malian tissues including the CNS. Our previous stud-
ies have shown that cystathionine y-lyase (CSE) is the
predominant enzyme in mouse superior mesenteric
ganglion (SMG) and that NaHS selectively potentiates
fast cholinergic excitatory postsynaptic potentials (F-
EPSPs) evoked by splanchnic nerve stimulation. The
aim of this study was to determine if endogenously
produced H2S selectively facilitates F-EPSPs evoked by
splanchnic nerve stimulation.

Methods: The SMG together with attached splanchnic
and colonic nerve trunks was dissected from adult SJL/
J mice, CSE knockout (CSE-KO) mice and wild type
(WT) litter mate controls. Sharp glass microelectrodes
were used for intracellular recordings.

Results: First, the effect of inhibiting H2S break-
down on F-EPSPs was tested with stigmatellin, a spe-
cific sulfide quinone reductase inhibitor. Stigmatellin
(1 © mol L7!) increased the amplitude and area of F-
EPSPs evoked by splanchnic nerve stimulation

(21.0 = 4.8 mV and 441 + 107 ms mV with stigmatel-
lin vs. 18.4 + 5.3 mV and 338 = 108 ms mV before
stigmatellin, P < 0.05, n = 4) but had no significant
effect on F-EPSPs evoked by colonic nerve stimula-
tion. Second, the effect of the CSE inhibitor dl-propar-
gylglycine (PAG) was tested. PAG (1 m mol L™}
decreased the amplitude and area of F-EPSPs evoked
by splanchnic nerve stimulation (23.7 + 3.9 mV and
824 + 288 ms mV with PAG vs. 27.0 £ 4.1 mV and
1230 = 414 ms mV before PAG; P < 0.05, n = 6) but it
had no significant (P > 0.05, n = 5) effect on F-EPSPs
evoked by colonic nerve stimulation. Third, CSE-KO
mice and WT control mice were used. In WT control
mice, F-EPSPs evoked by splanchnic nerve stimula-
tion had an amplitude of 21.4 + 3.7 mV and an area
of 1200 + 647 ms mV (n = 6), and F-EPSPs evoked by
colonic nerve stimulation had an amplitude of

15.9 = 2.5 mV and an area of 633 + 146 ms mV

(n = 6). In CSE-KO mice, the amplitude of F-EPSPs
evoked by splanchnic nerve stimulation was signifi-
cantly (n =5, P < 0.05) reduced to 8.7 = 2.2 mV and
the area of F-EPSPs evoked by splanchnic nerve stim-
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ulation trended to be smaller (198 + 57 ms mV, n =5,
P =0.06). The amplitude and area of F-EPSPs evoked
by colonic nerve stimulation in CSE-KO mice were
unchanged.

Conclusion: Endogenously produced H2S selectively
modulates central splanchnic cholinergic synaptic
input in the mouse SMG. Supported by NIH
DK17238.
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NO in the gastrointestinal tract: What it takes to relax
B. LIES', D. GRONEBERG?, P. KOENIG®, D. SAUR?
and A. FRIEBE?

!Universitit Wiirzburg, Inst. fiir Physiologie, Ger-
many, Wiirzburg, Germany, °Liibeck, Germany, and
“Miinchen, Germany

Objective: The enteric nervous system regulates gas-
trointestinal (GI) motility via adrenergic, cholinergic,
and nitrergic neurons. The release of nitric oxide (NO)
as neurotransmitter leads to activation of NO-sensitive
guanylyl cyclase (NO-GC) and production of the sec-
ond messenger cGMP. In addition to smooth muscle
cells (SMC), interstitial cells of Cajal (ICC) are
involved in nitrergic relaxation. In this study, we
intended to clarify the role of NO-GC regarding nitrer-
gic relaxation of GI smooth muscle in mice.

Methods: Recently, our group has generated different
mouse lines that lack NO-GC ubiquitously (total
GCKO), specifically in SMC (SM-GCKO) or in ICC
(ICC-GCKO) and in both SMC and ICC (SM/ICC-
GCKO). Isometric force studies were performed to
investigate the effects of NO on murine fundus. Using
immunohistochemistry we evaluated the expression of
NO-GC in the different GI cell types.

Results: NO-dependent relaxation of fundus smooth
muscle was abolished in total GCKO mice. In SM-
GCKO, NO still led to partial relaxation whereas ICC-
KO showed a WT-like phenotype. Only in SM/ICC-
GCKO we observed lack of nitrergic relaxation similar
to that seen in total GCKO mice. Immunohistochem-
istry revealed NO-GC expression in SMC, ICC and,
additionally, in a third cell type characterized as fibro-
blast-like cells (FLC).

Conclusion: To conclude, nitrergic GI relaxation is
not evoked exclusively via NO-GC in SMC. Lack of
NO-GC in both SMC and ICC, though, abolishes nit-
rergic signaling. In the fundus of SM/ICC-GCKO mice
strong NO-GC expression was still detected in FLC.
Therefore, generation of FLC-specific knock-out mice
will give us the opportunity to investigate the function
of NO-GC in this specific cell type.

in TLR2 -/-, TLR4 -/- and TLR4/TLR2 -/- respect to
WT mice. There were no differences in the contractile
responses evoked by 5-HT (107-10* mol L™') in the
colon of TLR2 -/-, TLR4 -/- and TLR4/TLR2 -/- respect
to WT mice.

Conclusion: These results suggest that TLR2 and
TLR4 are involved in the response induced by seroto-
nin in mouse ileum. Funding by Gobierno de Aragon
(B61/2011). E. Latorre has a personal grant (B105/11).
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Mechanisms underlying motility in the aged gut: A
role for altered serotonin signalling processes

C. KEATING, S. KEAN, L. NOCCHI and

D. GRUNDY

University of Sheffield, Dept. of Biomedical Science,
United Kingdom

Objective: Ageing has a considerable effect upon gut
function, but little is known about the physiological
mechanisms underlying these changes. Serotonin sig-
nalling mechanisms are essential for normal peristaltic
activity and as such age-related changes in gastrointes-
tinal motility may reflect alterations in serotonin sig-
nalling pathways. In this current study we set out to
explore this hypothesis.

Methods: Experiments were performed on young

(3 m) and aged (18 and 24 m) mice. In vitro recordings
of intraluminal pressure were used to monitor the pres-
ence of colonic peristaltic motor complexes (CPMCs)
in colonic segments using a Trendelenburg-type prepa-
ration. Young (3 m) and aged (18 m) mouse colons
were assessed for changes in CPMC activity as previ-
ously described (Keating et al., 2010). Compounds were
tested for their effect on colonic motility using a
cumulative dosing strategy. Real-time PCR was used
to quantify gene expression of SERT, TPH1/2 and com-
ponents of the serotonergic signalling pathways in
young (3 m) and aged (24 m) animals. Statistical analy-
sis was by one-way aNova or Students t-test on n > 4
experiments. P < 0.05 was taken as significant.
Results: CPMC frequency was moderately decreased
in aged mice compared to young animals. Tropisetron
(1 « mol L™'-10 x mol L'} caused a concentration-
dependent decrease in the frequency of CPMCs in both
3 m and 18 m animal groups although the effect was
greater in the aged animal group. Fluoxetine had equi-
potent effects on both young and aged colon motility.
Real-time PCR showed that, compared to young ani-
mals, expression of SERT and TPH-1 were significantly
increased in aged animals, while expression of 5-HT4
receptors showed a large (approximately 20 fold), signif-
icant increase in aged animals. Expression of TPH-2, 5-
HT2A-C, 5-HT3A and 5-HT3B were unchanged
between aged and young animals.

Conclusion: Motility-related changes in the aged
mouse colon are moderate, although the aged mouse
colon appears more susceptible to 5-HT3 receptor
blockade. Ageing is associated with increases in com-
ponents of the serotonergic signalling pathways which
are important in maintaining 5-HT bioavailability,
motility and neuroprotection. As such, these results
suggest that the ageing gut is capable of exhibiting a
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degree of plasticity to maintain function. Funded by
the Physiological Society and BBSRC
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Dynamics of purinergic fast inhibitory junction
potentials in the human colon

N. MANE', M. MARTINEZ-CUTILLAS? V. GIL?,

P. CLAVE?, D. GALLEGO® and M. JIMENEZ®
!Universidad Autonoma de Barcelona, Cell Biology,
Physiology and Immunology, Spain, ?Univ Autonoma
de Barcelona, Physiology Dept., Intstitut de Neuro-
ciencies, Spain, 3Univ. Autonoma de Barcelona,
Physiology Dept., Institut de Neurociéncies, Spain,
“Hospital de Matar6-CIBERehd, Digestive Physiology
Lab, Barcelona, Spain, SCIBERehd, Instituto de Salud
Carlos III, Barcelona, Spain, and *Univ Autonoma de
Barcelona, Physiology Dept., Spain

Objective: Purinergic and nitrergic neurotransmission
is the dominant mechanism responsible for colonic
smooth muscle relaxation. Previous data showed a
“rundown’’ in purinergic neurotransmission elicited by
single pulses.

Methods: Accordingly, in the present work we studied
the dynamics of the purinergic inhibitory junction
potential (IJP) during different protocols of electrical
field stimulation (EFS) in human colon.

Results: Protocol 1. Single pulses (0.4 ms) at increasing
voltages elicited a MRS2500 (1 x mol L™!) sensitive fast
IJP with a progressive increase in amplitude which was
fitted to a sigmoid voltage-response curve

(V50 = 16 = 0.8 V; Emax = -22.7 + 1.1 mV; D.F. = 167
R? = 0.52, n = 17). No major changes were observed
with L-NNA (I m mol L™!) confirming the purinergic
nature of the response. Protocol 2. Stimulation at
increasing frequencies (from 0.1 to 5 Hz) elicited con-
secutive fast IJP that ran down in a frequency dependent
manner. Data (Frequency vs. IJP amplitude) were fitted
to an exponential decay (D.F. = 170; R* = 0.94, n = 17).
At high frequencies (>2 Hz), the amplitude of IJP ran
down completely. The time constant was 2.01 + 0.12 s
and was independent of the amplitude of the IJP. Simi-
lar results were obtained in the presence of L-NNA.
Protocol 3. Trains of 60 s were elicited at different fre-
quencies (from 0.1 to 5 Hz). For each frequency, an IJP
can be recorded after the first stimuli and the response
remained constantly inhibited during the rest of the
train. For example, purinergic neurotransmission at

1Hz elicited a first IJP followed by IJPs 80% inhibited in
amplitude. The time course of recovery from junctional
rundown was tested by eliciting a single stimulus every
30 s following each train of stimulation. Data (time vs.
% of IJP recovery) were fitted to an exponential function
(D.F. = 6, R = 0.87, n = 3) that saturates (97 + 11 s) at
higher frequencies of stimulation.

Conclusion: In the human colon, purinergic neuro-
muscular transmission depends on the voltage and the
frequency of stimulation. An increase in voltage
increases post-junctional responses possibly due to an
increase in neurotransmitter release. In contrast, the
increase in frequency causes a rundown of the response
that behaves like a low-pass filter. Prejunctional (i.e.
prejunctional inhibition or transmitter depletion) or
post-junctional (i.e. receptor desensitization) could
account for the frequency dependent rundown. Recov-
ering of inhibition of neurotransmsmission is time-
dependent.

© 2012 THE AUTHORS
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Glucose malabsorption in critical illness: A molecular
defect in intestinal sweet taste sensing?

R. YOUNG', A. DEANE?, B. CHIA', M. HOROWITZ?
and R. CHRISTOPHER?

"University of Adelaide, Nerve-Gut Research Labora-

tory, Dept. of Medicine, Australia, and *University of

Adelaide, Medicine, Australia

Objective: Provision of adequate nutrition is a major
determinant of clinical outcome for critically ill
patients. Effective delivery of enteral feeds, however, is
often compromised by glucose malabsorption [1].
While no human data exists, levels of the major intes-
tinal glucose transporter, SGLT1, are reduced in ani-
mal models of acute critical illness [2]. It is also
established that the sweet taste receptors TIR2 and
TI1R3 are expressed in the proximal intestine of
rodents and humans, and in rodents, act to increase
SGLT1 levels in the presence of glucose or a sweetener
[3, 4]. Here we determined if (i) the expression of intes-
tinal SGLT1 and T1R2 and (ii) SGLT1 function was
impaired in critically ill patients and in a mouse model
of the disease.

Methods: Endoscopic biopsies were collected from
fasted and ventilated critically ill patients and matched
healthy subjects (n = 12) prior to, and after, 30 min
duodenal infusion of glucose (4 kcal min™!) plus the
absorption marker 3-O-methylglucose (30MG). Intesti-
nal tissues were also collected from mice 4 days after
cecal ligation and puncture (CLP) and after 30 min of
duodenal infusion with glucose + 30MG. Expression of
SGLT1 and T1R2 in intestinal tissues was quantified
by RT PCR; plasma 30MG levels were determined by
spectrometry.

Results: SGLT1 and T1R2 expression was lower in
critically ill patients at baseline (50, 54% respectively,
P < 0.05) and after glucose infusion (53, 61% P < 0.01),
in association with reduced plasma 30MG levels
(55%, P < 0.05). Similar findings were apparent in CLP
mice for SGLT1 and T1R2 transcript, and 30MG levels
(50 and 78, 91% reduced respectively P < 0.01).
Conclusion: Intestinal expression of T1R2 is mark-
edly lower in human and modelled critical illness, in
association with reduced expression and impaired
absorptive function of SGLT1. Reduced T1R2 signal-
ling may uncouple control of SGLT1 from luminal glu-
cose, and represent the molecular basis of carbohydrate
malabsorption in critical illness. Therapies targeting
these molecules may have potential to improve clini-
cal management in this setting.

References:

[1] World J Gastroenterol 2007; 13: 3909-17.

[2] ] Membr Biol 2007; 215: 125-33.

[3] Proc Natl Acad Sci USA 2007; 104: 15075-80.

[4] Gut 2009; 58: 337-46. Supported by Diabetes
Australia, MedVet Laboratories.
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Functional characterisation of human and mouse prox-
imal colon as a site of nutrient sensing

M. PEIRIS, A. MASDING, D. BULMER, C. KNOWLES
and L. A. BLACKSHAW

Wingate Institute, Centre for Digestive Diseases,
BICMS, London, United Kingdom

Objective: Nutrient sensing occurs via specific recep-
tors that detect a variety of luminal stimuli throughout
the gastrointestinal (GI) tract. Activation of these
receptors leads directly to humoral and neural signals
that modulate GI activity. The objective of this study
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was to elucidate the effect of nutrient exposure on
enteroendocrine cells (EEC) specifically in human/
mouse proximal colon which may be an important site
of nutrient sensing/absorption.

Methods: Healthy human ascending colon samples
were obtained from surgical resection specimens, while
mouse proximal colon was obtained from 12 week aged
female C57BL/6 mice. Nutrient exposure studies were
performed on freshly dissected mucosa using an Ussing
Chamber. Fluorescent immunohistochemistry was per-
formed on sections cut from Zamboni’s fixed tissue.
Results: In order to identify nutrients that would acti-
vate EEC, mucosa of mouse proximal colon was stimu-
lated with 1 and 10 m mol L™! phenylalanine (Phe)/
tryptophan (Trp) (selective activators of CaSR), 12.5
and 25 m mol L™! lauric acid (activates GPR84), 0.0375
and 0.057 g mL™! protein hydrolysate (activates
GPR93) and 10 m mol L™! glutamic (Glu|/aspartic
(Asp) acids (which activate TIR1 and CaSR). Using
PERK as a marker for cell activation, more EEC were
activated in all stimulated mucosa compared to buffer
controls, however, an increase in the number of acti-
vated cells was not observed between low and high
nutrient concentrations. Human mucosa of ascending
colon was stimulated with 1 and 10 m mol L™ Glu/
Asp acids, and 25 and 50 m mol L™! Phe/Trp. More
EEC were pERK positive in Glu/Asp stimulated
mucosa compared to buffer controls. However, in
mucosa stimulated with Phe/Trp, pERK activation was
not observed. Since recombinant CaSR activation is
associated with pCAMKII activation (Rey et al., Cell
Physiol 2010), we localised pPCAMKII and found Phe/
Trp stimulation markedly increased pCAMKII
expression in EECs compared to buffer controls.
Interestingly, double-staining studies revealed 5-HT
and GLP-1 positive cells co-localise with pCAMKIIL.
Conclusion: Amino acid and medium chain fatty acid
receptors are functionally active in the ascending
colon. Furthermore, human colonic EEC respond to
specific nutrient stimulation via distinct signalling
pathways and activate gut hormone expression. Taken
together, these results suggest that the colon is an
important site for nutrient sensing and is therefore a
potential target for appetite regulation.
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Expression of duodenal fatty acid receptors in humans
is inversely related to body mass index

T. LITTLE, R. OTT, R. YOUNG, N. ISAACS,

C. RAYNER, M. HOROWITZ and C. FEINLE-BISSET
University of Adelaide, Discipline of Medicine, Royal
Adelaide Hospital, Australia

Objective: Fatty acids (FAs) exert potent effects in the
small intestine on gastrointestinal (GI) function, and
trigger the release of GI hormones, including cholecys-
tokinin (CCK) and glucagon like peptide-1 (GLP-1),
which contribute to suppression of hunger and energy
intake [1]. The recent identification of the novel G
protein coupled FA receptors GPR120, GPR40 and
GPR119 in the intestine has revealed new pathways of
FA sensing. However, despite evidence that the effects
of fats on GI function are attenuated in obesity [1],
there is little known about the expression of intestinal
FA receptors in humans and whether this is influenced
by body weight.

Methods: 15 lean [age: 55 + 5 year, body mass index
(BMIJ: 24 = 1 kg m™] and 5 obese subjects [age:

56 + 12 year, BMIL: 38 + 5 kg m™] participated in this
study. In fasted subjects, endoscopic biopsies were col-
lected from the proximal duodenum and processed for
quantitative RT-PCR assessment of GPR40, GPR120,
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GPR119 transcript levels, and for immunolabelling of
FA receptors, CCK and GLP-1.

Results: FA receptor transcripts were expressed in the
human duodenum with relative abundance
GPR40>GPR120>GPR119. In the group as a whole,
expression of both GPR40 (r = -0.74, P < 0.001) and
GPR120 (r = -0.53, P < 0.05) was inversely related to
BMI (i.e. decreased as adiposity increased). Correspond-
ingly, fewer cells were immunopositive for GPR40 and
GPR120, and for CCK and GLP-1, in a subset of 2
obese compared to 2 lean subjects in early immunola-
belling studies, while the density of GPR119-labelled
cells was comparable.

Conclusion: This study provides the first evidence that
the expression of FA receptor transcripts in the duode-
num is inversely related to body mass index in healthy
humans, and that the number of immunoreactive cells
is reduced in obese, compared with lean humans. These
changes, together with reduced numbers of duodenal
cells equipped to release CCK or GLP-1 in obese
humans, may underlie the attenuated GI hormone
responses to fat, and the consequent increases in appe-
tite and energy intake leading to obesity. Reference: (1)
Little, Feinle-Bisset, Physiol Behav 104:613-20, 2011.
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Distinct effects of mechanical stretch on gene
expression of PGE synthase and PGF synthase in
lumen dilation

Y.-M. LIN, F. LI, C. WU, S. K. SARNA and X.-Z. SHI
University of Texas, Medical Branch, Dept. of Internal
Medicine, Galveston, USA

Objective: Mechanical stretch in lumen dilation
induces expression of cyclo-oxygenase-2 (COX-2) in gut
smooth muscle cells (SMCs), which plays a critical
role in motility dysfunction in obstruction. Prostaglan-
dins PGE2 and PGF2« are products of a cascade of
enzyme activities involving COX in common, and
PGE synthase (PGES) and PGF synthase (PGFS), respec-
tively. The aims of the study were to determine
whether PGE2 and PGF2u were differentially mediated
in bowel obstruction, and if so what are the molecular
mechanisms.

Methods: Partial colon obstruction was induced with
a silicon band implanted in the distal colon of rats.
Static stretch (18% elongation) was mimicked In vitro
in primary culture of rat colonic SMCs with a Flexer-
cell System.

Results: Muscle bath experiments showed that colo-
nic circular muscle contractility was inhibited by exog-
enous PGE2 (10°-10"° mol L'}, but enhanced by
PGF20 (10°-10° mol LY (n = 4). PGE2, but not
PGF2«, was significantly increased in the colonic
muscularis externae of the dilated segment oral to
obstruction. The PGE2 level was 4577 = 1249 pg mg™!
at day 3 of obstruction, compared to 1264 = 259 in
sham (P < 0.05). The expression of PGES mRNA was
significantly up-regulated in obstruction on day 1 and
day 3 (3.8 + 1.1 and 1.8 + 0.4 fold, respectively,

P < 0.05), but not on day 7 (1.2 = 0.5 fold). On the con-
trary, the expression of PGFS mRNA was down-regu-
lated in obstruction to 0.6 = 0.1, 0.7 £ 0.2, 0.5 = 0.1-
fold for 1, 3, and 7 days, respectively (n = 5, all

P < 0.05). Direct stretch of rat colonic SMCs In vitro
significantly up-regulated the PGES mRNA, but down-
regulated that of PGFS (n = 5, P < 0.05). Inhibition of
COX-2 activity with NS-398 (5 mg kg™!, daily, n = 5)
partially but significantly improved muscle contractil-
ity in obstruction. In the presence of NS-398, the
increase of PGE2 level and PGES expression was

152

blocked, but PGF2u level was significantly decreased
with down-regulated PGFS mRNA.

Conclusion: Mechanical stretch up-regulates expres-
sion of PGES via activation of COX-2, but down-regu-
lates PGFS expression directly. Distinct expression of
PGES and PGEFS leads to differential changes of PGE2
and PGF2¢ in lumen dilation, which contribute to the
impaired motility function in obstruction.
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Mast cells are involved in post-inflammatory visceral
hypersensitivity and exert their effects partially
through histamine H1 receptors

A. DEITEREN?, J. D. MAN?, T. MOREELS?®,

P. PELCKMANS? and B. D. WINTER?

"University of Antwerp, Lab. of Gastroenterology,
LEMP, Belgium, 2University of Antwerp, LEMP, Lab of
Gastroenterology, Belgium, and ®Antwerp University
Hospital, Dept. of Gastroenterology, Belgium

Objective: The location of mast cells in close vicinity
to afferent nerves as well as the bidirectional communi-
cation between both, suggest mast cells play an impor-
tant role in visceral hypersensitivity. Therefore we
aimed to assess mast cell involvement by evaluating
the effects of the mast cell stabilizer ketotifen and the
histamine H1 receptor antagonist levocetirizine in

our rat model of post-inflammatory visceral
hypersensitivity.

Methods: Colitis was induced in male Sprague-Daw-
ley rats by intrarectal administration of 15 mg trinitro-
benzene sulphonic acid (TNBS) in 50% ethanol while
controls received a saline instillation. Animals were
monitored individually by colonoscopy: on day 3 to
confirm the presence of colitis and from day 10 on
every 4 days to monitor convalescence and specifically
determine the time to complete colonic healing in
each animal. Three days after endoscopic resolution of
inflammation was achieved, visceral sensitivity was
assessed by electromyographic (EMG) registration of
the visceromotor responses (VMR) to colorectal disten-
sion (10-80 mmHg, 20 s, 4 min interval) and expressed
as area under the curve of the corresponding EMG sig-
nal. VMR were recorded before and 30 min after intra-
peritoneal administration of ketotifen (25 mg kg™,
levocetirizine (0.1-1 mg kg!) or vehicle (saline). After-
wards, colonic tissue was assessed by endoscopy, ma-
croscopy, histology and myeloperoxidase activity
(MPO) for remaining signs of inflammation.

Results: TNBS instillation resulted in mild colitis
which resolved spontaneously after 18 days (range 10—
26 days). In the post-inflammatory phase, VMR were
significantly increased compared to controls

(1199 + 153 vs 2375 + 207 uV, P < 0.001; n = 7/group).
Post-inflammatory visceral hypersensitivity remained
unaltered by administration of vehicle, but was signifi-
cantly attenuated by ketotifen and the higher dose of
levocetirizine (Table 1). In all animals, colonoscopic
healing of inflammation was confirmed post-mortem
and macroscopic and microscopic scores as well as
MPO activity were comparable to those in control rats.
Conclusion: Heightened VMR after complete resolu-
tion of mild colitis were attenuated by ketotifen and
levocetirizine, suggesting that mast cells are involved
in TNBS-induced post-inflammatory visceral hypersen-
sitivity and exert their effect, at least partially, through
histamine HI1 receptors.

Table 1
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Adenosine modulates its own release through activa-
tion of A2A receptors on myenteric cholinergic nerve
terminals of the rat ileum

M. DUARTE—ARAU]O, P. MARQUES, C. VIEIRA,

I. SILVA, M. T. MAGALHAES-CARDOSO and

P. CORREIA-DE-SA

ICBAS - Universidade do Porto, Lab. Farmacologia /
Neurobiologia, IMF Farmacologia, Portugal

Objective: In the myenteric plexus, adenosine (ADO)
released per se via equilibrative nucleoside transporters
(ENT) may occur in parallel to the formation of the
nucleoside from ATP hydrolysis (via the ectonucleoti-
dase cascade) during prolonged periods of nerve stimu-
lation (Duarte-Aratjo et al., 2004; Correia-de-Sa et al.,
2006). Endogenous ADO contributes significantly to
maintain cholinergic neurotransmission at the myen-
teric plexus through the activation of facilitatory A2A
receptors, which are localized predominantly on cho-
linergic nerve terminals (Vieira et al., 2011). It remains,
however, to be elucidated whether ADO plays a role
regulating its own release in the rat myenteric plexus.
Methods: Electrical stimulation (5 Hz, 3000 pulses) of
longitudinal muscle-myenteric plexus (LM-MP) prepa-
rations of the rat ileum increased the outflow of ATP
(306 + 68%, n = 8) and ADO (74 = 6%, n = 6) above
baseline detected by bioluminescence and HPLC,
respectively.

Results: Extracellular ATP accumulation was sensi-
tive to blockade of nerve action potentials and of
smooth muscle contraction, respectively with tetrodo-
toxin (1 g mol L™, 54 + 18%, n = 4) and nifedipine (5
mol L™}, 112 + 47%, n = 4). The nucleoside transport
inhibitor, dipyridamole (0.5 x mol L™}), inhibited extra-
cellular ADO accumulation by 59 + 9% (n = 4), while
the ecto-5'-nucleotidase inhibitor, concanavalin A

(0.1 mg ml™) was less effective (-27 + 1%, n = 5). Con-
versely, inhibition of intracellular ADO kinase with 5’
iodotubericidin (10 x mol L™!) and ABT-702 (100 n mol
LY facilitated stimulation-induced ADO outflow by
51 = 6% (n =8)and 109 = 15% (n = 3), respectively.
Activation of A2A receptors with CGS 21680C (3 n
mol L7!) increased stimulation-induced ADO outflow
by 163 + 33% (n = 8). The facilitatory effect of CGS
21680C (3 n mol L™!) was prevented by the selective
A2A antagonist, ZM241385 (50 n mol L™!) and by dipy-
ridamole (0.5 x mol L™!), but not by concanavalin A
(0.1 mg ml'!). The adenylate cyclase activator, forsko-
lin (3 g mol L', 160 + 44%, n = 4), the cAMP ana-
logue, 8-Br-cAMP (1 m mol L™}, 209 + 38, n = 4) and
the specific PKA activator, Sp-cAMPS (10 x mol L7},
127 + 27%, n = 4) mimicked the facilitatory effect of
CGS 21680C (3 n mol L™!). The facilitatory effect of
forskolin (3 x mol L™!) was also attenuated in the pres-
ence of dipyridamole (0.5 u mol L™").

Conclusion: Data suggest that myenteric neurons are
an important source of purines (ATP and ADO) and
that ADO mediates a positive feedback mechanism
regulating its own transport via the activation of A2A
receptors coupled to the adenylate cyclase/cyclic AMP
pathway. Work supported by FCT (FEDER funding,
PTDC/CVT/74462/2006 and UMIB-215/94).
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The CB1-selective cannabinoid antagonist AM251 par-
tially prevents gastrointestinal dysmotility induced by
the antitumoral drug vincristine in the rat

G. VERA PASAMONTES, A. E. LOPEZ?, M. MARTI-
NEZ VILLALUENGA', P. A. CABEZOS', M. I. MAR-
TIN FONTELLES" and R. ABALO'

!Rey Juan Carlos University, Pharmacology and Nutri-
tion, Alcorcén, Spain, and >Gregorio Maration Hospi-
tal, Unidad del dolor, Servicio de anestesia, Madrid,
Spain

Objective: 1- To characterise the effect of the antitu-
moral drug vincristine on the rat gastrointestinal (GI)
motor function by radiographic means. 2- To deter-
mine whether the alterations induced by vincristine
might be prevented by a CB1-selective cannabinoid
antagonist.

Methods: Male Wistar rats received an intraperitoneal
injection of vincristine (VC;0.1-0.5 mg kg™'), and bar-
ium sulphate (2.5 ml; 2 g ml') was intragastrically
administered immediately, 24 or 48 h later. Serial X-
rays were obtained 0, 1, 2, 4, 6 and 8 h after contrast
and analysed as previously described (Cabezos et al,
2008). Second, AM251, a selective CB1 receptor antago-
nist was administered once (20 min before VC), twice
(before and 24 h after VC), or 3 times (before, 12 and
24 h after VC); in these experiments, barium was
administered 24 h after VC (0.5 mg kg') and X-rays
were obtained afterwards, as above.

Results: VC dose-dependently reduced GI motor func-
tion. This was particularly evident 24 h after adminis-
tration. AM251 partially and significantly prevented
VC effect when administered at least twice.
Conclusion: The fact that AM251 is capable of reduc-
ing the effect of VC suggests that, like in other experi-
mental models of paralytic ileus, endocannabinoids are
released and at least partially responsible for the altera-
tions induced by the antitumoral drug on GI motor
function. These results might have therapeutic
implications.
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Endocrine and smooth muscle responses of the bitter
agonist, denatonium benzoate, in the stomach

B. AVAU', T. THIJS?, ]. LAERMANS?, J. TACK? and I.
DEPOORTERE?

KU Leuven, TARGID, Belgium, and ZUniveerity of
Leuven, TARGID, Belgium

Objective: The presence of bitter taste receptors, T2R,
and the associated gustatory G-protein, alpha-gustdu-
cin, in gut endocrine cells similar to those on the ton-
gue suggests that these receptors may function as
nutrient sensors to regulate gastrointestinal responses
to ingested food. in vivo studies in our lab showed that
bitter agonists affect the release of ghrelin with func-
tional effects on food intake and gastric emptying
(PNAS 108: 2094, 2011). We want to elucidate the
mechanisms by which the bitter tastant, denatonium
benzoate (DB), influences ghrelin release and smooth
muscle contractility.

Methods: Ghrelinoma cells, MGN3-1, were stimu-
lated with DB for 3 h and the release of ghrelin in the
cell culture medium was measured by radioimmunoas-
say. The effect on the release of Ca2* was measured by

© 2012 THE AUTHORS

single cell Ca2*-fluorescence imaging. In vitro contrac-
tility effects of DB were measured isometrically in fun-
dic smooth muscle strips of wildtype (WT) and alpha-
gustducin knockout (gust-/-) mice.

Results: Stimulating ghrelinoma cells with DB
resulted in a dose-dependent release of octanoyl ghrelin
(EC50: 84 1 mol L™!), with a maximal increase

(73 + 18%) at 500 u mol L™'. This was accompanied by
an increase in intracellular Ca2*. The presence of the
bitter taste receptor for DB, T2R108, was confirmed
using RT-PCR. In fundic smooth muscle strips DB at
10* mol L™! caused a TTX-insensitive contraction

(11 + 2% of ACh), followed by a relaxation (-14 = 2%).
The contraction was enhanced (38 + 5% of ACh) by
the Ca2* activated K*-channel blocker, charybdotoxin,
and blocked by thapsigargin, which depletes intracellu-
lar Ca2" stores, and by the L-type calcium channel
blocker nifedipine. In gust-/- mice, the contraction to
DB in the presence of charybdotoxin was reduced to

17 = 3%. The following relaxation was unchanged.
Conclusion: The bitter agonist, DB, stimulates the
release of ghrelin from endocrine cells by increasing
intracellular Ca2". In fundic smooth muscle strips, DB
activates a gustatory G-protein, alpha-gustducin, to
induce the release of Ca2* from intracellular stores
which induces capacitive Ca2* entry via a L-type Ca2*
channel. The resulting contraction is masked by a
relaxation mediated via activation of Ca2*-activated K*
channels. The relaxation at higher concentrations is
mediated via another mechanism. Our studies indicate
a functional role for bitter agonists in the gut both at
the level of the endocrine and the smooth muscle
cells.
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Selective gene expression by rat small and large bowel
epithelia

M. GOEBEL-STENGEL?, A. STENGEL? N. LAMBR-
ECHT® and G. SACHS*
!Martin-Luther-Krankenhaus Berlin, Abt. fiir Innere
Medizin, Germany, >Charité Berlin, Abt. fiir Innere
Medizin, Psychosomatische Medizin, Germany, VA
Long Beach, Gastrointestinal Endocrinology, USA,
and *VA Greater Los Angeles &@ UCLA, Membrane
Biology Laboratory, USA

Objective: The gastrointestinal (GI) tract is separated
into distinct anatomical as well as functional domains.
We have previously described the transcriptome of
purified epithelial cell suspensions from the gastric
corpus mucosa by mRNA microarray analysis resulting
in a distinct gene expression map of this region that is
the most selective in the GI tract. Here we report the
selective rat gene expression maps of the upper and
lower small bowel as well as the colon.

Methods: Microarray hybridization of mucosal epithe-
lial cells from the gastric corpus, the upper and lower
small bowel and colon was used to evaluate gene
expression of the small bowel and colon and identify
genes that are individually expressed by these seg-
ments but not others.

Results: These data show not only expected distribu-
tion of known functions such as digestion and absorp-
tion but unexpected regulation of the immune system
and fatty acid handling. Thus, the duodenum and jeju-
num are substantially enriched in messages for genes
encoding proteins involved in digestion, fatty acid
uptake and unique protection factors such as foveolin.
The ileum selectively displays messages representing
the distinct function of this segment and is most like
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the stomach expressing lipid uptake messages such as
phospholipase B and fatty acid binding protein-6 and
innate immune response genes such as matrilysin and
defensins and ligands such as apelin and also the cho-
lecystokinin-2-receptor. The colonic mucosa shows a
number of specifically enriched genes, such as those
coding for proteins such as carbonic anhydrase 1, lact-
operoxidase and pentraxin and several Hox proteins.
Conclusion: This differential map of the bowel epi-
thelium transcriptome will enable identification of pre-
viously unsuspected functions in successive regions of
the intestine.
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Relationship between purinergic neurotransmission
through P2Y1 receptors and the contractile effect of
Orphanin FQ

M. MARTIN IBANEZ, E. TAPIA and P. VERGARA
Universidad Autonoma de Barcelona, Cell Biology
and Physiology, Spain

Objective: Although it has been described that Or-
phanin FQ (OFQ) stimulates colonic motor activity,
little is known about its mechanism of action. In vitro
studies suggest that the stimulatory effect of OFQ is
due to the inhibition exerted by this neuropeptide on
purinergic neurons. Our aim was to investigate the
mechanisms involved in the effect of OFQ in the rat
colon in vivo.

Methods: Motility recordings were obtained in anaes-
thetized Sprague-Dawley rats by means of a strain-
gauge transducer sutured to the serosal surface of the
proximal colon. Moreover, an electrode was placed in
the lumen 1 c¢m distally to the strain-gauge to evaluate
the response to the electrical mucosal stimulation
(EMS). The response to EMS (30 V, 0.6 ms, 4 Hz) was
recorded in the absence and presence of OFQ, UFP101
(a selective OFQ antagonist) and MRS2500 (a selective
P2Y1 receptor antagonist). Response to intravenous
administration of OFQ was evaluated in the absence
and presence of UFP101 and MRS2500. Motor response
was quantified measuring the area under the curve
delimited by the tracing and results were analyzed
using a paired-t-test.

Results: MRS2500 decreased EMS response

(121 + 30 g sec! vs 75 + 23 g sec’!, P < 0.05). As
MRS2500 blocks P2Y1 receptors, and hence inhibits
the relaxation induced by ATP released from purinergic
neurons, this result suggests that the off-contraction
that usually follows smooth muscle relaxation contrib-
utes to the contraction observed after EMS. UFP101
did not modify EMS response (85 + 16 g sec’! vs

103 + 33 g sec’!, P > 0.1) whereas, similarly to
MRS2500, OFQ reduced it (110 + 24 g sec! vs

67 = 17 g sec’!, P < 0.05), suggesting that OFQ inhibits
ATP release from purinergic neurons. On the other
hand, UFP101 reduced the motor activity increase
induced by OFQ administration (340 + 12 g sec! vs

99 + 20 g sec’!, P < 0.01). MRS2500 diminished, but
not eliminated, the response to OFQ (534 + 80 g sec™!
vs 294 + 54 g sec”!, P < 0.05), suggesting that other
mechanisms besides the inhibition of ATP release are
involved in its contractile effect.

Conclusion: The increase of colonic motor activity
induced by OFQ is partly mediated by its inhibitory
effect on purinergic neurons, preventing the relaxant
effect of ATP interacting with P2Y1 receptors located
on smooth muscle cells.
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Voltage-gated sodium selective ion channel NaV1.5
mechanosensitivity is modulated by local anesthetics
G. FARRUGIA', A. BEYDER?, P. STREGE? and C.
BERNARD?

!Mayo Clinic, Gastroenterology and Hepatology,
Rochester, USA, and 2Mayo Clinic, Enteric Neurosci-
ence Program, Rochester, USA

Objective: The voltage-gated sodium-selective ion
channel NaV1.5 is found in circular smooth muscle
cells and interstitial cells of Cajal of the human gastro-
intestinal tract. NaV1.5 is encoded by SCN5A. Muta-
tions in SCN5A are associated with gastrointestinal
motor and functional disorders. NaV1.5 is mechano-
sensitive — mechanical stimulation increases peak cur-
rents and hyperpolarizes half-points of activation and
inactivation. A NaV1.5 mutation from a patient with
irritable bowel syndrome resulted in loss of current
and disrupted mechanosensitivity. The molecular
mechanisms and pharmacology of NaV1.5 mechano-
sensitivity are poorly understood. Local anesthetics are
known modulators of Na* channels and their effect on
mechanosensitivity was the focus of this study.
Methods: Navl.5 (hH1c3) was transiently expressed
in HEK-293 cells. Mechanosensitivity was studied in
voltage- and pressure-clamped membrane patches.
Pressure was applied to patches at -30 mmHg. NaV1.5
mechanosensitivity was assessed by the shift of half-
points of Boltzmann fits, AV=Vhalf, test — Vhalf, con-
trol. Lidocaine and QX-314 were used to modulate
NaV1.5 mechanosensitivity.

Results: At resting tension, addition of lidocaine to
the bath solution decreased peak Na* current (1 Hz
depolarization to 0 mV) by 41 + 22% (n = 4, P < 0.05)
with an exponential time constant of 19.4 + 12 sec

(n = 4). Lidocaine did not affect voltage dependence of
activation at rest (AV = 0.5 = 6.3 mV, n =4, P > 0.05).
In the absence of lidocaine, 20 ms pressure steps to -
30 mmHg resulted in AV of -9.2 + 1.8 mV (n = 6,

P < 0.05 compared to 0 mmHg). In the presence of 50 u
mol L7! lidocaine, patch pressure resulted in a much
smaller AV of -4.8 = 3.1 (n = 5, P < 0.05). At physio-
logic pH lidocaine exists in charged and neutral forms,
and neutral lidocaine partitions into the bilayer. The
permanently charged lidocaine homolog QX-314 is
membrane impermeable. QX-314 was used outside and
inside to determine the need for bilayer partitioning for
block of NaV1.5 mechanosensitivity. NaV1.5 me-
chanosensitivity was not affected by QX-314; AV was -
12.0 + 2.9 mV (n = 3) and -8.6 + 3.3 mV (n = 4) for

500 x mol L™! outside and 50 x mol L™! inside

(P > 0.05).

Conclusion: NaV1.5 mechanosensitivity is inhibited
differentially by local anesthetics. Lidocaine but not
QX-314 inhibits Nav1.5 mechanosensitivity, suggest-
ing that membrane partitioning may be necessary for
the effect of local anesthetics on mechanosensitivity.
Supported by NIH DK52766.
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Restoring the density of interstitial cells of Cajal of
the jejunum from diabetic rats after supplementation
with quercetin

J. NELISIS ZANONI', D. LINDEN?, S. |. GIBBONS®,
C. NONIS ZUCOLOTO® and F. C. VIEIRA FREZ®
IState University of Maringa, Dept. of Morphological
Sciences, Brazil, ?Mayo Clinic, Dept. of Physiology
and Biomedical Engineering, Rochester, MN, USA,
3Mayo ClinicCollege of Medicine, Rochester, USA,
“State University of Maringa, Brazil, and *State
University of Maringa, Morphological Sciences, Brazil

Objective: Abnormalities in both Interstitial Cells of
Cajal (ICC) number and function are associated with
motility disorders. Oxidative stress has been implicated
in diabetes-induced changes in ICC. Quercetin is an anti-
oxidant that reduces diabetes-induced injury to enteric
neurons. The aim of this work was to investigate the
effect of quercetin on ICC in the jejunum of diabetic rats.
Methods: Thirty-two male Wistar rats, 90 days old,
were divided into the following groups: normoglyce-
mics (C), normoglycemics supplemented with querce-
tin (Q; 200 mg Kg!), diabetics (D), and quercetin-
treated diabetics (DQ). Diabetes was induced in
groups D and DQ by streptozotocin (i.v.; 35 mg kg™!).
After 120 days, the mean intensity of Anol-immuno-
reactivity in 30 micrographs of whole mount prepara-
tions and the mean number of ICC (Anol*/DAPI*) in
30 micrographs of thin sections were analyzed.
Results: Diabetes increased the intensity of Anol
immunoreactivity and decreased the density of jejunal
ICC-MY (P < 0.0001) when compared to group C. Con-
versely, the immunoreactivity and density of ICC in the
deep muscular plexus (ICC-DMP) were similar in groups
Cand D (P > 0.05). Quercetin (group Q) did not change
the intensity or density of ICC-MY with respect to group
C (P > 0.05), or the density of ICC-DMP (P > 0.05), but
the intensity of ICC-DMP was 27.8% higher in group Q
than group C (P < 0.0001). In the DQ group staining
intensity was 25.7% (ICC-MY) and 21.5% (ICC-DMP)
higher compared with group D (P < 0.0001). The density
of ICC-MY in the group DQ was 37.9% more than D

(P < 0.01) but similar between groups for ICC-DMP.
Conclusion: Diabetes decreases the density of jejunal
ICC-MY, and supplementation with quercetin signifi-
cantly increases these measures supporting the concept
that antioxidants protect ICC-MY during diabetes.
Interestingly, ICC-DMP were not affected by diabetes,
and yet quercetin enhanced Anol immunoreactivity in
normoglycemics compared to controls, suggesting that
antioxidants may promote ICC-DMP in the absence of
disease. This research was funded in part by Fundacao
Araucaria/Pr.
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IL-10 reverses delayed gastric emptying, slow wave
abnormalities and smooth muscle membrane potential
gradient changes in diabetic NOD/ShiLt] mice

G. FARRUGIA', K.-M. CHOP, L. SHA?, A. BEYDER?,
P.-J. VERHULST?, |. MASON?, A. BAUER®, T. OR-
DOG?, D. LINDEN?, J. SZURSZEWSKI?, P. KASH-
YAP? and S. GIBBONS®

!Mayo Clinic, Gastroenterology and Hepatology,
Rochester, USA, 2Mayo Clinic, Enteric Neuroscience
Program, Rochester, USA, and *University of Pitts-
burgh, USA

Objective: In non-obese diabetic (NOD/ShiLt]) mice,
development of delayed gastric emptying (GE) is associ-
ated with a loss of diabetes-induced up-regulated heme
oxygenase-1 (HO1) in M2 macrophages, resulting in
increased oxidative stress, loss of interstitial cells of Ca-
jal (ICC) and abnormalities in slow wave frequency and
regularity. IL-10 induces HOL1 in vivo and therefore may
be an option for the pharmacological treatment of gast-
roparesis. The aim of the study was to determine if IL-10
can reverse delayed GE, abnormal slow waves and
smooth muscle resting membrane potential (RMP) gra-
dient changes in diabetic NOD/ShiLt] mice.

Methods: Mice were included in this study if they
developed delayed GE (T% >118 min) within 10 weeks
of the start of hyperglycemia (glucose>250 mg d1™!). GE
was measured every week. Mice with delayed GE were
treated with either vehicle (n = 4) or IL-10 (1 pg ip twice
daily, n = 4). Smooth muscle membrane potential and
electrical slow waves were recorded from the circular
muscle layer of the stomach at 12 regions distributed
evenly from the proximal body to distal antrum.
Results: Prior to treatment, the mean T% value
was180 = 19 min (n = 8, all delayed). While GE
remained delayed in mice treated with vehicle (T1/

2 =157 + 11 min, n = 4 mice) GE returned to normal
after 3.1 + 0.9 weeks in IL-10-treated mice (T1/

2 =106 + 4 min, n = 4). Peak amplitude (PA) and fre-
quency of the slow wave were not different between
vehicle- and IL-10-treated mice in the proximal body.
In contrast, in the 3 sites recorded from in the distal
antrum of IL-10-treated mice (see table), the slow
waves frequencies were higher than vehicle controls
(P < 0.05 indicated by *). Slow wave amplitude vari-
ability was assessed as variance in PA/amplitude
(VPA), and showed significant difference between vehi-
cle and IL-10 (table). The difference in RMP between
the proximal body and distal antrum was greater in
IL-10-treated mice compared to vehicle controls

(-11.6 £ 3.2 mV vs -9.5 = 3.3 mV).

Conclusion: These data suggest that the treatment of
delayed GE with IL-10 normalizes delayed GE, slow
wave abnormalities and smooth muscle membrane
potential gradients. Support — DK68055, P30DK084567.

Dristal Antrurm Postarior Greater Cun atu re Anterior
Ragion 10 11 12
Treatment Veh IL-10 Vah 1L-10 Veh 1L-10
Variance of PA (m\) 0.33x0.09 | 0492018 | 3 850,71 | 058:041" | 0272006 | 0292017
RMP (mV) -60 Tad -63 3+6 8 68 623 B 64 942 6 | -64 3ad 4 57 922 2
Freqguency (Hz) 0.0340.01 | 0.0640.02 | 0.0440.01 | 0.0740.02" | 0.0340.01 | 0.0740.01"
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Intracellular Ca2+ release from Endoplasmic Reticu-
lum (ER) regulates slow wave currents and pacemaker
activity of interstitial cells of Cajal

M. ZHU', S. D. KOH" and K. SANDERS?
"University of Nevada, Dept. Physiology and Cell
Biology, Reno, USA, and University of Nevada,
School of Medicine, Dept. of Physiology and Cell Bio-
log, Reno, NV, USA

Objective: Interstitial cells of Cajal (ICC) generate
electrical pacemaker activity in gastrointestinal
smooth muscles. We sought to better understand the
mechanism(s) controlling activation of spontaneous
pacemaker currents in freshly dispersed ICC from mur-
ine small intestine.

Methods: We used patch clamp techniques to study
spontancous inward currents (STICs) in ICC isolated
from transgenic mice with constitutive expression of
copepod super green fluorescent protein (copGFP).
Results: Large amplitude STICs were generated spon-
taneously by ICC under voltage clamp. STICs corre-
sponded to and are likely to be responsible for
spontaneous transient depolarizations (STDs) recorded
under current clamp. Previous studies have demon-
strated that slow wave currents and STICs are due to
activation of Ca 2+-activated Cl- channels (CaCC)
encoded by Tmem16a in ICC. Periodic activation of
CaCC explains the spontaneous electrical rhythmicity
in these cells. Ryanodine, an inhibitor of caffeine-sen-
sitive Ca2+ channels inhibited slow wave currents and
the amplitude and frequency of STICs. Ryanodine also
depolarized resting membrane potentials of ICC. After
restoring depolarization caused by ryanodine by injec-
tion of current, STDs recovered and were blocked by 5-
nitro-2-(3-phenylpropylamino)-benzoic acid (NPPB), a
CaCC blocker. The IP3 receptor inhibitor, 2-Amin-
oethoxydiphenyl borate (2-APB) also caused depolariza-
tion, decreased slow wave current, and reduced
amplitude and frequency of STICs. Cyclocpiazonic acid
(CPA) and thapsigargin, Ca2+-ATPase inhibitors in
ICC. also decreased slow wave currents and STICs.
Conclusion: Our data suggest that Intracellular Ca2+
release from endoplasmic reticulum (ER) activates
CaCC in ICC that is responsible for STICs and slow
wave currents. It is possible that coupling between
Ca2+ release channels (ryanodine and IP3 receptors)
may be necessary to produce full amplitude slow wave
currents and to maintain slow wave frequencies in GI
muscles.
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Inhibitory neurotransmission to circular smooth mus-
cle in Crohn’s ileitis

W. PATERSON, Y. ZHANG? D. HURLBUT?, §.
LOURENSSEN® and M. BLENNERHASSETT®
!Queen’s University, Dept. of Gastroenterology, Hotel
Dieu Hospital, Kingston, Canada, and ?Queen’s Uni-
versity, GI Diseases Research Unit, Kingston General
Hospital, Canada

Objective: Altered motility is believed to play a role
in symptom generation in Inflammatory Bowel Disease
(IBD) and abnormal neuromuscular function has been
described in animal models of IBD. The current study
assessed neuromuscular transmission to ileal circular
smooth muscle (CSM) of patients with active Crohn’s
disease.

Methods: Fresh resected ileal tissue was obtained from
patients with Crohn’s disease as well as those undergo-
ing right hemicolectomy for colon cancer. A1 x 1 cm
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full thickness piece was excised, placed in oxygenated
Kreb'’s solution and transported to the laboratory where
the mucosa and submucosa were removed by sharp dis-
section, thereby exposing the underlying CSM. Follow-
ing overnight storage at 4 degrees C, standard
intracellular recordings were performed.

Results: Four diseased and 4 control ileums were
studied. One diseased case was excluded from analysis
as subsequent histological assessment revealed that
the specimen showed a bland stricture (mural fibrosis)
only with no inflammation. The other 3 specimens
displayed acute and chronic transmural inflammation
involving the muscularis propria. Baseline recordings
were characterized by nifedipine-sensitive slow waves
with superimposed spike potentials. Single pulse elec-
trical field stimulation induced a fast inhibitory junc-
tion potential (fIJP) only, whereas a 1 s stimulus train
(20 Hz, 0.5 ms pulse) evoked a biphasic IJP consisting
of an initial fIJP followed by a slow IJP. The former
was abolished by application of the P2Y1 antagonist
MRS-2500 (1 1 mol L7!) and the latter by application of
L-NAME (200 x mol L™!). There was no statistically
significant difference between control and diseased
CSM with respect to resting membrane potential (-
58.3 + 4.1 mV vs -60.8 + 6.9 mV), slow wave frequency
(7.0 + 1.2 min™ vs 7.0 = 1.0 min™'), slow wave ampli-
tude (8.4 + 2.3 mV vs 16.8 + 7.9 mV) or the magnitude
of the IJPs (Table: shows data obtained with 1 s train
stimuli only).

Conclusion: This novel preliminary study suggests
that purinergic and nitrergic neurotransmission is
intact in ileal CSM from Crohn’s patients with active
transmural inflammation. Given that acute and
chronic animal models of intestinal inflammation
reveal marked disruption of enteric nervous system
(ENS) structure and function, our results suggest the
presence of considerable ENS plasticity and compensa-
tory ability in chronic IBD.
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Development of a biophysically based model of the
anoctamin 1 calcium-activated chloride channel

R. LEES-GREEN', L. CHENG? and ]. SNEYD?
!University of Auckland, Bioengineering Institute,
New Zealand, °The University of Auckland, Bioengi-
neering Institute, New Zealand, and 3The University
of Auckland, Dept. of Mathematics, New Zealand

Objective: Anoctamin 1 (ANO1) is a calcium-activated
chloride channel expressed in interstitial cells of Cajal
(ICC) in mice and humans. ANOLI is activated synergis-
tically by increased intracellular calcium concentration
([Ca2+]) and membrane depolarisation. ANOI has been
shown to be essential for ICC slow wave activity, but
the specific role of ANOI1 in generating slow waves is
unclear. Ion channel electrical activity can be repro-
duced in biophysically-based mathematical models,
enabling in silico investigation of ion channel behav-
iour in physiological conditions. This study aims to use
mathematical modelling to predict how ANO1 may
contribute to slow wave generation.

Methods: Patch clamp data from mouse ANO1
expressed in HEK 293 cells [1] were used to develop a
novel Hodgkin-Huxley type model of coupled voltage-
and calcium-dependent ANOLI activation. ANO1 activ-
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ity in ICC was simulated using [Ca2+] predicted by the
Means & Sneyd ICC model [2].

Results: The ANOI model produced results compara-
ble to published data. At 100 n mol L™! resting [Ca2+]
slow wave depolarisations did not activate ANO1 chan-
nels. At a typical ICC resting membrane potential
(RMP) of -65 mV, steady-state ANOI activation was
half-maximal when [Ca2+] was 6.1 x mol L™, At a peak
potential of -10 mV, steady-state ANOLI activation was
half-maximal when [Ca2+] was 2.2 u mol L™!. Prelimin-
ary simulations of ANO1 activation kinetics suggested
the duration of [Ca2+] transients is also important.
Localised [Ca2+] transients up to 7.3 i mol L™" activated
ANOI up to 17% at -65 mV RMP, with the highest lev-
els of activation observed when [Ca2+] was maintained
at micromolar concentrations for at least 50 ms.
Conclusion: In order for ANOI channels to open at
physiological membrane potentials in ICC they may
need to be exposed to prolonged micromolar level
[Ca2+] transients. ANO1 channels cannot be activated
by slow wave depolarisations alone, but depolarisation
can further increase ANOI activation during [Ca2+]
transients. To develop a better understanding of the role
of ANOI in ICC, this novel ANO1 model will be incor-
porated into a full ICC cell model to investigate how
ANOIL interacts with the dynamic cellular system.
References

[1] Xiao, et al. PNAS USA 2011, 108:8891-6.

[2] Means, Sneyd. ] Theor Biol 2010, 267:137-52.
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Functional roles of interstitial cells of Cajal in
aganglionic / hypoganglionic intestines

N. SHIMOJIMA, T. SHIMIZU", H. ISHIHAMA', T.
FUJIMURA!, M. KANO?, H. TOMITA’, F. TAKASA-
TO', Y. NAKAMURA?, A. FUJINO’, K. HOSHINO'
and T. KURODA'

'Keio University, Dept. of Pediatric Surgery, Tokyo,
Japan, and °Keio University, Radiology, Tokyo, Japan

Objective: Aganglionic / hypoganglionic segments of
intestine in Hirschsprung’s disease / hypoganglionosis
do not show normal peristalses, resulting severe transit
disturbances. However, we experienced these intes-
tines can show ““to and fro” pattern movements, possi-
bly generated by interstitial cells of Cajal (ICC).
Moreover, these “‘abnormal” intestines can work func-
tionally after appropriate surgeries. An objective of this
paper is to evaluate functional roles of ICC-derived gas-
trointestinal motility in aganglionic / hypogagnlionic
intestines.

Methods: Subjects are a case of total intestinal agan-
glionosis and a case of hypogagnlionosis. Gastrointesti-
nal motility was examined by a contrast study and an
endoluminal manometry. The histological analyses
were performed by hematoxyline-eosin staining for
gangalion cells and anti-c-Kit immunohistochemical
staining for ICC, respectively.

Results: Case 1 is an 1-year-old boy with total intes-
tinal aganglionosis. Multi-points biopsies showed lack
of ganglion cells in the jejunum 10cm from a liga-
ment of Treitz and more distal points. A jejunostomy
at 50cm from a ligament of Treitz has been working
and a patient could eat meals. A contrast study
showed ““to and fro” pattern movements well. An
endoluminal manometry revealed rhythmic contrac-
tions with various frequencies (4-19 times/min.)
depending on locations of the intestines. Histological
exam showed no ganglion cells in a resected small
bowel, but apparent c¢-Kit immunopositivity between
two muscle layers. Case 2 is a 15-year-old-boy with
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hypoganglionosis who underwent small bowel trans-
plantation. An ileal graft was anastomosed with
native jejunum 25 cm from a ligament of Treitz. The
patient could eat meals as much as he liked and no
transit disturbance was seen. The movements of
native jejunum seemed similar to that in case 1,
showing “to and fro”” pattern. Histological exam
showed immature ganglion cells seldom but many c-
Kit positive cells like in case 1.

Conclusion: The “to and fro”” pattern movements
were observed in aganglionic / hypogangionic intes-
tines. It was interesting that even agangionic intestine
contracted well and functionally transported endolumi-
nal contents. Frequency of rhythmic contractions
became fewer in distal location from the jejunum to
the rectum. Although detailed underlying mechanisms
should be addressed, rhythmic contractions and appar-
ent expression of ICC suggested that functional transit
in the aganglionic / hypoganglionic intestines likely
owed to ICC-derived gastrointestinal movements.

388

Interstitial cells of Cajal and their association with
enteric nerves in human gastro-duodenal junction

X. WANG', P. BERCIK?, L. RUO? |. RAMSAY®, T.
AZIZ3, Z. MUQTADIR, S. ORR?, M. PISTILLI" and
. HUIZINGA'

!McMaster University, Dept. of Medicine, Hamilton,
Canada, McMaster University, Dept. of Surgery,
Hamilton, Canada, and *McMaster University, Dept.
of Pathology & Molecular, Hamilton, Canada

Objective: Interstitial cells of Cajal associated with
the myenteric plexus (ICC-MP) are pacemaker cells in
the human stomach and small intestine. Pacemaker
activity by itself does not produce contraction but
interactions between pacemaker ICC and neuromuscu-
lar system result in organized motor patterns.
Although intramuscular ICC (ICC-IM) have been
shown to form synapse-like junctions with nerve vari-
cosities, this has not been observed with pacemaker
ICC-MP. The aim of the present study was to provide
a morphological basis for innervation of human pace-
maker ICC.

Methods: Twenty surgical gastro-duodenal specimens
were obtained from adult patients with pancreatic can-
cer. ICC distribution in distal antrum, pylorus, proxi-
mal duodenum and their relationship with enteric
nerves were determined by immunohistochemistry and
electron microscopy.

Results: There were more nerve cell bodies within
the myenteric ganglia of human antrum and duode-
num than pylorus. Myenteric ganglia had a sinuous
contour, with different depth invaginations of the sur-
rounding connective tissue capsule. On the section
profile, they were displayed as multiple intersecting
connective septa within the ganglia. ICC-MP were
found either around ganglia or within the deep invagin-
ations of the connective septa. They formed synapse-
like connections with nerve varicosities within the
myenteric ganglia and along nerve strands outside the
ganglia. Direct contacts were detected between ICC
within the connective septa of the ganglion and
between ICC partially protruding into the ganglion and
ICC outside the ganglia.

Conclusion: ICC-MP are embedded in the intersecting
connective tissue septa of the myenteric ganglia creating
a continuous dense network around the sinuous myen-
teric ganglia in human gastrointestinal tract. ICC more
strictly border the ganglia than other interstitial cells, so
there are more ICC located in deep invaginations of the
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ganglia thus having more chance to form direct contacts
with enteric nerves. The connective tissue sheet around
the ganglia is not continuous, so ICC can penetrate and

form synapse like contacts with nerve varicosities. ICC-
MP are directly innervated by myenteric nerves.
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Colonic interstitial cells of Cajal associated with the
myenteric plexus harbour ion channels regulated by
excitatory neurotransmitters

G. WRIGHT', S. P. PARSONS? and . D. HUIZINGA®
McMaster University, Dept. of Medicine, Hamilton,
Canada, and ?McMaster University, Dept. of Medi-
cine, Farncombe Institute, Hamilton, Canada

Objective: Little is known about the colonic popula-
tion of interstitial cells of Cajal (ICC) associated with
the myenteric plexus (ICC-MP). Mounting evidence
implicates ICC-MP as an inducible pacemaker respon-
sible for generating slow waves associated with lumi-
nal content propulsion. This pacemaker is not
constitutively active but may require activation by
excitatory neurons. Slow wave generation requires ion
channels which depolarize the ICC, but the identities
and properties of these channels remain unknown. The
objective of this study was to characterize ion channels
involved in ICC-MP pacemaker response to excitatory
neurotransmitters.

Methods: We recorded currents from colonic ICC-MP
using patch clamp techniques with -80 to +80 mV volt-
age ramps. Cells were from primary cultures or
exposed in situ by peeling longitudinal smooth muscle.
Results: Two different currents were observed. The
first was inward between -20 to +20 mV and outward
above +20 mV in physiological bath solution and KCI
pipette solution (n = 22). It was insensitive to 5 m mol
L™! TEA (n = 4), but turned off after patch excision into
the inside-out configuration (n = 11). It was similar to
transient outward potassium currents from small intes-
tinal ICC-MP. The second current was sporadically
active and inwardly rectifying (n = 22). It was “flick-
ery”” and of high magnitude, ~200 pA at -80 mV. It was
insensitive to 5 m mol L™! TEA (n = 5) and did not
inactivate upon patch excision. An outwardly rectify-
ing current, similar to those from small intestinal ICC-
MP, was also recorded from inside-out patches of colo-
nic ICC-MP. Preliminary data suggests that 1 ¢ mol
L~! carbachol may be able to activate or increase activ-
ity of cell-attached outwardly rectifying currents.
Conclusion: Colonic ICC-MP harbour several chan-
nels that require further characterization. Two currents
were active without pharmacological stimulation. One
small conductance K+ channel may be involved in set-
ting ICC-MP resting membrane potential. The other
large conductance channel, possibly conducting chlo-
ride, may be modulated by muscarinic stimulation.
Supported by CIHR and NSERC.
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‘Real-time’ high-resolution slow wave mapping using a
novel analysis platform

G. O'GRADY", S. BULL? and L. CHENG?

"University of Auckland, Dept. of Surgery, New Zea-
land, and ®University of Auckland, New Zealand

Objective: High-resolution (HR) mapping provides
spatially detailed data on gastrointestinal slow wave
propagation. Recent translational studies have revealed
new patterns of normal and abnormal human gastric
slow wave activation. An important limitation of HR

mapping is that all analyses must currently be per-
formed ‘off-line’, after recordings are completed. This
delay to viewing data can compromise recording qual-
ity, limits opportunities for experimental interven-
tions, and is a barrier to clinical translation. We
developed a novel analysis platform to enable HR map-
ping in ‘real time’.

Methods: Multi-electrode recordings were taken from
the gastric serosa of six pigs in-vivo. Raw data was
acquired using a commercial LabView acquisition pack-
age (BioSemi), and streamed to a novel software client
via a ‘socket’. The new software was coded in Python.
Data was down-sampled (30 Hz) and filtered. Slow wave
activation times (ATs) were identified and grouped into
cycles using customized automated algorithms. A kur-
tosis estimate was introduced to identify channels not
recording useful data (e.g. due to poor contact). A graphi-
cal user interface animates propagation patterns, dis-
plays isochronal maps, and plots selected electrograms.
Validation was by comparison against existing off-line
and manual analysis methods.

Results: Running on a standard laptop (Dell M1450),
the novel analysis platform successfully mapped 256-
channel data on-line, in near real-time (animation dis-
play delay approx. 18s). The software ran without sys-
tem failures, on the acquisition computer or via
network streaming. With kurtosis-estimation of bad
channels, validation metrics demonstrated accurate
performance against benchmarks: AT marking sensi-
tivity = 0.92; specificity = 1.0; positive predictive value
= 0.93 (range 0.86-0.96). ‘On-line’ animations and iso-
chronal maps enabled the accurate identification of
dysrhythmic initiation and conduction patterns,
including conduction block, ectopic pacemaking, and
colliding wavefronts.

Conclusion: This novel software platform enables
automated and accurate HR mapping in ‘real-time’.
This software is an important advance because it
allows on-line monitoring of recording quality, enables
targeted experimental interventions (such as to dys-
rhythmia onset), and advances the clinical utility of
HR mapping. The software will be available to academ-
ics without cost.
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A virtual model of human gastric slow wave
dysrhythmias

P. DU, G. O'GRADY and L. CHENG

University of Auckland, Bioengineering Institute,
New Zealand

Objective: In the stomach, gastric slow waves set the
pattern and the frequency of motility. The recent
translation of high-resolution (HR) mapping has pro-
vided detailed information regarding the human gastric
slow wave activity. The opportunity now exists to
apply mathematical modeling techniques to analyze
the effects of dysrhythmic gastric slow waves, in terms
of visualizing the dynamic interactions between the
dysrhythmic and normal activities, and testing the
effects of the dysrhythmic activity on the electrical
dipole, which is important for interpretation of electro-
gastrogram (EGG).

Methods: Recording: HR mapping was performed on
12 patients with diabetic or idiopathic gastroparesis,
using flexible electrode arrays (256 electrodes; 36 cm?®
coverage). Three classes of dysrthythmias were identi-
fied for modeling: (i) an ectopic pacemaker in the
antrum; (ii) slow conduction in the corpus; (iii) a par-
tial conduction block in the corpus. Modeling: An ana-
tomical model of the stomach was constructed. A

NEUROGASTROENTEROL MOTIL 2012, 24, SUPPLEMENT 2, 43-190



biophysical cell model was used to simulate slow wave
activity. A validated whole-organ model was used to
simulate normal gastric slow wave propagations in the
human stomach. Every class of dysrhythmias was sim-
ulated over 120 s by perturbing the activation timing
parameters in the region of the stomach that contained
the dysrhythmias, based on the HR mapping results.
Results: The simulations demonstrated slow wave
interactions between the normal slow waves (dipole:
467 mA mm?) and dysrhythmias: (i) For the ectopic
pacemaker, the slow waves entrained by the ectopic
pacemaker formed a retrograde propagation (dipole:
888 mA mm2); (ii) For the slow conduction, four
waves stagnated in the corpus where only two waves
existed in the normal case (dipole: 469 mA mm2); (iii)
For the partial conduction block, slow waves propa-
gated rapidly in the circumferential direction distal to
the block site and quickly merged into a single wave-
front in the corpus (dipole: 453 mA mm).
Conclusion: This study used HR mapping and model-
ing to demonstrate how localized dysrhythmias may
impart profound changes to gastric slow wave propaga-
tion, depending on their locality and form. This study
promotes the hypothesis that gastric electrical dys-
rhythmias may generate specific electrical dipole pro-
file that can be related to unique changes in the signal
morphology of EGG.
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Slow wave conduction disturbances proximal and dis-
tal to ileal end-to-end anastomosis following ileocy-
stoplasty

W. LAMMERS?, F. HAMMAD?, ]. RIETBERGEN®, B.
STEPHEN? and L. LUBBAD?

!Faculty of Medicine, Dept. of Physiology, Al Ain,
United Arab Emirates, *Faculty of Medicine, Surgery,
Al Ain, United Arab Emirates, St Franciscus Gast-
huis, Urology, Rotterdam, The Netherlands, and “Fac-
ulty of Medicine, Physiology, Al Ain, United Arab
Emirates

Objective: End-to-end intestinal anastomosis is rou-
tinely performed in the course of managing several
intestinal pathological conditions but there is no infor-
mation regarding possible short- or long-term effects of
such a procedure on the conduction of the electrical
impulses in the vicinity of the anastomosis except for
the fact that the slow wave will no longer propagate
across the anastomosis. In the course of an ileocystopl-
asty project, we accidently discovered the presence of
major conduction abnormalities of the slow wave in
the region of the anastomosis following the surgery.
Methods: In a rat model (n = 12) of ileocystoplasty, an
approximately 1 cm segment of terminal ileum was
isolated (6-10 cm proximal to the cecum) and anasto-
mosed to the bladder. The intestinal continuity was
restored by an ileal end-to-end anastomosis and the
animals were allowed to recover. After 1 day, 1 week

Saturday, 8 September 2012, 12.30 — 14.30, Foyer Sala Magenta
PS-29 Clinical Session: Esophagus: Clinical
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Kinetics of transient hiatus hernia during transient
lower esophageal sphincter relaxations and swallows in
healthy volunteers

Y.-Y. LEE, ]. WHITING?, E. ROBERTSON?, M.
DERAKHSHAN', A. WIRZ', P. CONNOLLY? and K.
MCCOLL'

lUniversity of Glasgow, CAMS, Gardiner Institute,
United Kingdom, and ®University of Strathclyde,
Bioengineering, Glasgow, United Kingdom

Objective: Proximal displacement of the gastro-
oesophageal junction (GOJ) is present in hiatus hernia
but also occurs transiently during transient lower
oesophageal sphincter relaxations (TLOSRs) and swal-
lows. Using a novel magnetic-based technique we
have performed detailed examination of the GOJ
movement during TLOSRs and swallows in healthy
volunteers.

Methods: In twelve subjects, a magnet (2 x 1 mm)
was endoscopically clipped to the GOJ and combined
assembly of Hall-Effect locator probe and 36 channel
high-resolution manometer (Sierra Scientific Inc., US)
passed nasally. After a test meal the subjects were
studied for 90 min.

Results: The median amplitude of proximal move-
ment of the GOJ during TLOSRs was 4.3 cm (1.6-

8.8 cm) and this was substantially greater than during
swallowing at 1.2 cm (0.4-2.7 em), P = 0.002. The med-
ian duration of GOJ migration during TLOSRs was
23.6 s (11.3-41.6 s) and this was greater than during
swallowing at 6.9 s (2.7-14.3 s), P = 0.003. With both
TLOSRs and swallows proximal GOJ movement coin-
cided with LOS relaxation and return to its original
position occurred 4s after return of LOS tone. Kinetic
modeling of the movement of the GOJ during TLOSRs
indicated 2 return phases with the initial return phase

© 2012 THE AUTHORS

having the greater velocity (0.9 cm s') and being
strongly correlated with amplitude of proximal move-
ment (r = 0.8, P < 0.001).

Conclusion: The marked proximal GOJ migration
during TLOSRSs represents very severe herniation of
the GOJ. The rapid initial return of the GOJ following
TLOSRs when the crural diaphragm is relaxed and its
correlation with amplitude suggest it is due to elastic
recoil of the phreno-oesophageal ligament. The marked
stretching of the phreno-oesophageal ligament during
TLOSRs may contribute to its weakening and develop-
ment of established hiatus hernia.
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Postprandial changes in autonomic nervous system
and freq y of t I
relaxation (TLOSR)

P. KUO, I. BRAVI, U. MARREDDY, Q. AZIZ and
D. SIFRIM

Queen Mary University London, Dept. of Neurogast-
roenterology, United Kingdom

t lower

1 sphincter

Objective: Patients with gastroesophageal reflux dis-
ease show abnormalities in their autonomic nervous
system (ANS), especially decreased cardiac vagal activ-
ity. Transient lower oesophageal sphincter relaxation
(TLOSR) is a vagally-mediated reflex that occurs most
frequently after a meal. Vagal activity, as measured by
heart rate variability, decreases after a meal, and corre-
lates with changes in gastric electrical activity (electro-
gastrography [EGG]). The ANS monitoring system
Neuroscope provides beat-to-beat real time information
on cardiac vagal activity. We aimed to characterize the
time association between postprandial changes in car-
diac vagal activity and the occurrence of TLOSRs.
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or 1 month, the rats were again anaesthetized and the
intestinal segment containing the anastomosis was iso-
lated and positioned in a tissue bath where it was per-
fused with Tyrode. A 121-electrode array (11 x 11;

1 mm inter-electrode distance) was positioned at sev-
eral locations proximal and distal to the anastomosis
and recordings were performed from all 121 electrodes
simultaneously. After the experiments, the signals
were analyzed and propagation maps of the slow wave
constructed.

Results: One day post-operatively, there was no slow
wave propagation in the peri-anastomotic area (>5 cm
proximal and distal to the anatomosis). After 1 week,
the quiescent area was reduced, especially proximal to
the anastomosis and had disappeared after 1 month. In
the absence of the slow waves, multiple spikes were
often seen at higher frequencies than normal. The dis-
tal segment still showed conduction disturbances

1 month after surgery.

Conclusion: End-to-end ileal anastomosis is followed
by a relatively long period of absence of slow waves
and the appearance of other electrical impulse propaga-
tion abnormalities which might explain the post-opera-
tive local paralytic ileus and the potential pseudo-
obstruction related to it.

Methods: Eight healthy volunteers (5 females, age
34.1 + 3.7 years, body mass index 23.5 + 1.1 kg m?)
underwent simultaneous ANS (using Neuroscope),
EGG, and lower oesophageal sphincter pressure (using
high-resolution manometry) monitoring for 30 min in
the fasting state, followed by a standard meal, and a
further 4 h postprandially. Results are in Mean = SEM.
Results: The number of TLOSRs increased after the
meal, compared to baseline (0.6 + 0.3), during the first
(7.1 £ 1.1; P < 0.001), second (4.4 = 0.7; P < 0.01), and
third (3.3 + 0.5; P < 0.05), hour. Cardiac Vagal Tone
(CVT), a measure of efferent vagal activity, decreased
after the meal, compared to baseline (10.3 + 1.7), dur-
ing the first (7.6 = 1.4; P < 0.05) and second (7.0 + 1.2;
P < 0.01) hour. Cardiac Sensitivity to Baroreceptor
reflex (CSB), a measure of afferent vagal activity, also
showed a trend (P = 0.07) to decrease. Comparison
between subjects showed that during the first post-
prandial hour there was a strong correlation between
CVT and the number of TLOSRs (R2 = 0.56; P < 0.05).
Heart rate increased (P < 0.0001), whilst mean arterial
blood pressure decreased (P < 0.001), after the meal.
There was also a decrease in the percentage of gastric
arrhythmia (P < 0.05), and a trend for increase in the
percentage of normogastria (P = 0.07) after the meal.
Conclusion: As expected, there was a dramatic
increase in the number of TLOSRs after a meal. How-
ever, in contradiction to conventional wisdom, the high-
est number of TLOSRs occurred at a time of reduced
cardiac vagal activity. On the other hand, during the
first postprandial hour, those individuals with higher
CVT also had higher numbers of TLOSRs. The relation-
ship between cardiac vagal activity and TLOSR should
be further explored in patients with reflux disease.
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Corical damage (n 52) | Subcortical damage (n 23) |
Tongue deficit iz [E] s
Saft palate deficnt 7 4 Ms
Cheek defient 2 2 Ms
Dyvop of bolus i cheek Mumows & 5 Ms
Repetitive swallowing 7 14 Ms
Delaved swallowimg reflex 42 18 Ms
Daminished elevation of larymvhyoid bone T 3 s
Incomplete epiglottic ul 9 [ Ms
Pharyngeal leakage 9 4 Ma
Retention of bolus m valleculae 16 k] s
Retention of bolus i pyrifonm sanuses 12 a M
Retention of balus on tongue 13 & Ms
Penciration B ] M
Aspiration 16 3 s

395

Swallowing alterations after Traumatic Brain Injury
(TBI) without brainstem involvement

L. CANDELORO!, D. BADIALP, I. BIVIANO? E. S.
CORAZZIARF and F. I. HABIB®

!policlinico Umberto 1, Dipt. di Gastroenterologia,
Roma, Italy, and 2policlinico Umberto I, Gastroenter-
ologia, Sapienza Universita di Roma, Italy

Objective: After traumatic brain injuries (TBI)
patients may present swallowing alterations that can
be related to brainstem lesions. Little is known,
instead, on the relationship between brain lesions not
affecting the brainstem and swallowing disorders, if
any. Aim of the present study was to evaluate the rela-
tionship between swallowing alterations and brain
injury site(s), cortical or sub-cortical, in TBI patients
with brain damage not involving the brainstem.
Methods: Seventy seven patients (62 M, age

26 years=8) with TBI (time from injury: 6-12 months)
not affecting the brainstem as assessed at brain com-
puterized tomography underwent a videofluoroscopic
swallowing study (VFSS) with taperecording for slow
motion analysis of the images. VFSS was performed in
the antero-posterior and lateral upright position for the
assessment of the oro-pharyngeal phase. During this
study, videorecording of swallowing of a variety of
boluses with different consistencies (semiliquid, semi-
solid of increasing volumes, liquid and solid) was per-
formed for subsequent analysis. In each patient, we
studied the presence of the following: motor alterations
of tongue and soft palate, cheek deficit, drop of bolus
in cheek furrows, repetitive swallowing, delayed swal-
lowing reflex, diminished elevation of the larynx/hyoid
bone, incomplete epiglottic tilt, pharyngeal leakage,
retention of bolus in valleculae, pyriform sinuses, ton-
gue, and penetration, aspiration in the airways.
Results: All patients presented one or more swallow-
ing alterations that did not have any relationship with
injury site(s). The table summarizes the results.
Conclusion: These observations demonstrate that
traumatic brain injury causes a variety of swallowing
alterations even in absence of brainstem lesions. Swal-
lowing alterations are present regardless of cortical or
sub-cortical localization of damage. This study sug-
gests that a dynamic radiological swallowing study is
indicated in every patient with TBI to detect possible
alterations and it may be useful in the rehabilitation
treatment.
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Esophageal high resolution manometry (HRM) in acha-
lasia: Evaluation of the classification in a French mul-
ticentric cohort

S. ROMAN', F. ZERBIB®, L. QUNEHERVE?®, H. CLER-
MIDY?, S. BRULEY DES VARANNES® and F. MION*
"Hopital E. Herriot, Dept. of Digestive Physiology,
Pavillon H, Lyon, France, ?Hopital Saint Andre, Gas-
troenterology, Bordeaux, France, *Hotel Dieu, Gastro-
enterology, Nantes, France, “Hopital E Herriot,
Digestive Physiology, Pavillon H, Lyon, France, and
5Hop1'ta] E Herriot, Gastroenterology, Nantes, France

Objective: Achalasia is defined as impaired lower
esophageal sphincter (LES) relaxation and absent peri-
stalsis. Using HRM and the Chicago classification,
achalasia is divided into 3 clinically relevant subtypes.
The aim of this study was to apply this classification
to a French cohort of achalasia and to compare clinical
and manometric characteristics between the 3 sub-
types.

Methods: Patients diagnosed with achalasia on HRM
in 3 French university hospitals and without previous
treatment were included. Symptoms (dysphagia, chest
pain, regurgitation) were collected. HRM studies were
retrospectively reviewed. Achalasia was classified as
type 1 (no contractile activity, no pressurization), type
2 (no contractile activity, 220% of swallows with pan-
esophageal pressurization) or type 3 (preserved frag-
ments of distal peristalsis or premature contractions
with >20% of swallows). End expiratory resting LES
pressure, integrated relaxation pressure (IRP), and
upper esophageal sphincter (UES) resting pressure were
analyzed. Occurrences of double swallows and sponta-
neous UES relaxation were noticed. Data were
expressed as mean = sd and compared using Chi2 or
Kruskall Wallis tests.

Results: From 2007 to August 2011, 169 patients (91
males; mean age 54 years, range 10-93) were diagnosed
as achalasia. They were 24 type 1 achalasia (14%), 118
type 2 (70%) and 27 type 3 (16%). Type 3 patients were
older than type 1 and 2 (62 years vs 52, P = 0.03).
Ninety five percent of patients complained about dys-
phagia, 16% about chest pain (no difference between
the 3 subtypes); 50% of type 1 patients presented
regurgitations compared to 33% of type 2 and 22% of
type 3 (P = 0.10). LES and UES pressures did not differ

between the 3 groups. Double swallows were observed
for 27 = 29% of swallows and spontaneous UES relaxa-
tion for 13 = 21%.

Conclusion: Our cohort was composed of a higher
percentage of type 2 patients compared to the original
cohort of Chicago (70% vs 54%). Patients with type 3
achalasia (spastic achalasia) were older than type 1 and
2 patients. This might suggest a different pathophysiol-
ogy. Contrary to the original cohort we did not observe
any clinical or sphincter pressure differences.
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Esophageal motility abnormalities in patients with lar-
yngo-pharyngeal symptoms: Preliminary reports from a
study conducted with high resolution manometry and
oropharyngeal pH monitoring

C. VAILATI, G. MAZZOLENI, S. BONDI, M. BUSSI,
P. A. TESTONI and S. PASSARETTI

Milan, Italy

Objective: It is not known if patients with laryngo-
pharyngeal symptoms (LPS) present specific esophageal
motility abnormalities, especially in the upper esopha-
gus. Aim of the study was to evaluate the relationship
between pathological oropharyngeal pH-monitoring
and esophageal motor abnormalities in patients with
GERD-related laryngeal symptoms, assessed with high
resolution manometry (HRM) and oropharyngeal pH-
monitoring (Restech® probe).

Methods: Fifteen consecutive patients with chronic (>
6 months) LPS were prospectively enrolled from May to
July 2011. A previous allergological and ear-nose-and-
throat evaluation excluded other than GERD diagnosis.
Reflux symptom index (RSI) score was recorded and only
patients with a score >13 were considered eligible for
the study. A solid state with 36 transducers HRM was
performed before the pH probe positioning; lower esoph-
ageal sphincter (LES) pressure, integrated relaxation
pressure 4 s (IRP-4s), upper esophageal sphincter pres-
sure (UES), number of 5-ml wet swallows with a large
transition zone (TZ) and motility characteristics (%
peristaltic waves, distal contractile integral - DCI), of
esophageal contraction were all recorded. Tracings were
classified according to the Chicago Classification (Kahri-
las PJ et al, ] Clin Gastroenterol 2008). A>2 c¢m defect in
the 30 mmHg isobaric contour at the level of the TZ
was considered abnormal and defined as large TZ. 24-h
oropharyngeal pH-monitoring, as described by Ayazi S -
] Gastrointest Surg 2009, was performed after having
stopped antisecretive therapy for at least 14 days.
Results: Eight patients (53.3%) had a pathological oro-
pharyngeal pH-monitoring study and 7 patients
(46.7%) had a normal oropharyngeal acid exposure.
These groups were comparable regarding to demo-
graphic aspects. Manometric findings in the two
groups are presented in table 1, as well as the p-value.
Values are presented as mean = standard deviation.
The only statistical significant manometric finding
was the number of peristaltic contractions with a large

Positivn Pnstoch: study gt Pestoch study vl

LES pressure () ¥9.14206 751 0.31

0P s 173a13 TR TN ar

LES pressure (mmel) 1014724 121434 7 0%

21361 315878 17390 8a 10654 0. 3%

A P
(a0%)
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TZ, that resulted higher in patients with pathological
oropharyngeal acid exposure.

Conclusion: Patients with LPS and a positive Res-
tech® study showed a higher percentage of peristaltic
contractions with a large TZ compared to patients
with normal Restech® study.
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Assessment with the Functional Luminal Imaging
Probe distinguishes oesophago-gastric junction disten-
sibility in Barrett’s oesophagus patients with hiatal
hernias from healthy controls — A pilot study

C. LOTTRUP', J. LIU?, P. E[STRUD®, M. OSTAPIUK®,
B. P. MCMAHON? and A. M. DREWES®

1Aalborg Hospital, Dept. of Gastroenterology, Mech-
Sense, att sec. B. Lund, Denmark, ®Dept. of Gastroen-
terology, China-Japan FriendshipHospital, Beijing,
China, ®Advanced Endoscopy Unit, Dept. of Surgery,
Aalborg Hospital, Denmark, “Dept. of Medical
Physics, Adelaide and Meath Hospital, Dublin,
Denmark, and *Mech-Sense, Dept. of
Gastroenterology, Aalborg Hospital, Denmark

Objective: To use the Functional Luminal Imaging
Probe (FLIP) to assess the distensibility of two hernia
separated sphincter components; namely the true
lower oesophageal sphincter (LOS) as well as the
diaphragmatic crural component. Patients with gastro-
oesophageal reflux disease have previously been shown
to have increased distensibilty of the oesophago-gastric
junction (OGJ). FLIP is a novel method to assess the
distensibility as it relates to competency of sphincters
in the gastrointestinal tract.

Methods: Seven Barrett’s oesophagus patients with
hiatal hernias were compared to six healthy, age-
matched controls. First, all subjects underwent upper
endoscopy. Next, a FLIP probe was placed straddling
the OGJ. Spaced 5 mm apart, the probe has 16 elec-
trodes that are capable of measuring cross-sectional
area (CSA) during inflation of the probe balloon with
saline. In patients, the diaphragmatic hiatus, the LOS
and the hiatal hernia cavity were located and measured
separately.

Results: In patients, the true LOS was more distensi-
ble and the balloon pressure was lower at all distension
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volumes. At maximum inflation volume (50 mL), the
mean minimal CSA of the balloon was 327 mm? in
patients vs. 193 mm? in healthy controls. The patients
had a diaphragmatic sphincter component more
distensible than their true LOS, mean minimal CSA
505 mm? vs. 327 mm>. Due to the small number of
subjects, none of the differences were statistically sig-
nificant. At low distension volumes, the three-dimen-
sional anatomy of a hiatal hernia could be assessed
visually with both sphincter regions visible at each
end of the hernia.

Conclusion: FLIP is a practicable method to assess
the distensibility of the OGJ also in the presence of a
hiatal hernia. The results indicate that the distensibil-
ity of the LOS in hiatal hernia patients is larger than
in healthy controls and that the distensibility of the
diaphragmatic hiatus is larger than that of the true
LOS in hiatal hernia patients. This is a plausible expla-
nation for the development of reflux disease in these
patients. FLIP assessment may be used to better under-
stand the function and competency of the OGJ and the
roles that the different parts of the junction play.
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Can intraluminal multichannel pH-impedance moni-
toring be limited to 3h: Comparison between 24h
ambulatory and 3h post-prandial recording

G. GOURCEROL', E. VERIN?, N. BERTIAUX-
VANDAELE', A. M. LEROI" and P. DUCROTTE?
"Rouen University Hospital, Dept. of Physiology,
France, and ?Rouen University Hospital, Gastroenter-
ology, France

Objective: Esophageal multichannel intraluminal pH-
impedance (MII) recording is now a valid technique to
determine the liquid, gas or mixed nature of gastro-
esophageal reflux (GER), and to detect acid, weak or
non acidic GER disease. However, recording analysis
remains time consuming in the absence of validated
automatic analysis. In addition, a few recording may
stop prematurely due to technical reason or patient
poor tolerance of the probe. Therefore, we questioned
whether analysis of a recording limited to 3h post-
prandially could predict results obtained in a 24-h
ambulatory recording.

Methods: Fifty patients with either typical (n = 26)
and/or atypical (n = 24) symptoms of GER were inves-
tigated. Esophageal MII was recorded in each patient
3h post-prandially (1h in sitting position followed by
1h supine and then 1h in sitting position) after a test
meal (467 Kcal: 32.5% P; 23.2% G; 44.3% L). This was
followed by a 24h ambulatory MIL). An increase of
liquid/mixed reflux was defined by the occurrence of
75 or more liquid/mixed GER for 24h, and The associa-
tion between symptoms and liquid reflux was consid-
ered positive if the symptoms association probability
(SAP) reached 95%. Correlation between number of
reflux in the 3 and 24-h recording were determined
using the intra-class coefficient correlation.

Results: Correlation between the total number of
liquid reflux in the 3 and 24-h recording was elevated
(r=0.71; P < 0.001), with a better correlation for acid
(r = 0.80; P < 0.001) and weakly acid reflux (r = 0.56;

P < 0.001) than non acid reflux (r = 0.44; P < 0.01). Sen-
sitivity and specificity of a 3-h recording to detect ele-
vated liquid reflux over 24h (id >75 reflux/24h) were 89
et 66%, respectively, for a number of 10 or more liquid
reflux for 3h, and 78 et 88% respectively for a number
of 15 or more liquid reflux for 3h. The predictive posi-
tive values were 38 and 56% for a number of 10 and 15
liquid reflux for 3h, respectively, while the predictive
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negative values were 96 and 95%. Lastly, Sensitivity
and specificity of SAP calculated for 3h were 56 and
91%, respectively, with a predictive positive value of
88% and a predictive negative value VPN of 64%.
Conclusion: The occurrence of less than 15 liquid
reflux for 3h may predict a normal total number of
liquid reflux over 24-h of recording, while a positive
SAP for 3-h may predict a positive SAP on a 24h ambu-
latory recording.
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Secretin level modulates the esophageal motor activity
in type 2 diabetes mellitus

J. XAVIER JORGE', C. ALMEIDA?, F. DELGADO®, M.
SIMOES?, A. COELHO® and A. SILVA®

"University of Coimbra, Faculty of Medicine, Conde-
ixa-a-Velha, Portugal, University of Coimbra, Faculty
of Medicine, Portugal, and *Hospital Centre of Coim-
bra, Internal Medicine, Combra, Portugal

Objective: Secretin influences the esophageal motil-
ity, and its level may be altered in type 2 diabetes.
However, the effect of that alteration on esophageal
motility in diabetics is not known. Our aim is to com-
pare the esophageal manometric characteristics
between diabetics with normal, higher or lower than
normal plasmatic level of secretin.

Methods: The secretin plasmatic level was dosed to
31 diabetics of both genders, without signs of auto-
nomic neuropathy, with a mean age of 60.25 years. Of
them, 24 had a normal level of secretin (group I}, 2 had
an high level of secretin (group II) and 5 had the secre-
tin level diminished (group III). An oesophageal
manometry was performed to each of them. The char-
acteristics of esophageal manometry were compared
between the 3 groups. Student t Test was used and
data are presented as mean =+ standard deviation.
Results: In groups I, 1T and III, the percent of no trans-
mitted waves were 6.78%, 45.5% and 4.66% respec-
tively, P < 0.003. Wave amplitude (in mmHg) was
higher in the group I, but the difference was not statis-
tically significant. Similarly the maximum waves
upstroke. However, the average upstroke (mm Hg/s) in
the upper oesophagus was 23.79 + 11.7 vs 56.5 = 19 vs
17.4 £ 8.5; P = 0.001 and in the medium esophagus
was 30.45 + 10.6 vs 38.5 + 0.7 vs 20.6 + 10.4; P = 0.08.
The wave duration and thevelocity were similar
between groups.

Conclusion: No transmitted esophageal waves were
significantly more frequent in diabetics with high level
of secretin. 2: Average upstroke was significantly
higher within the upper and slightly in the middle
esophagus of diabetic with high level of secretin. 3:
Wave amplitude was similar in both groups.
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Value of a rapid drink challenge test in the diagnosis
of esophageal motility disorders

I. MARIN FERNANDES, ]. CONTXA and ]. SERRA
U. H. Germans Trias i Pujol, Motility and Functional
Gut, Disorders Unit, Barcelona, Spain

Objective: Rapid multiple swallow has been proposed
as a physiologic manoeuvre which could improve
diagnosis in patients with suspected esophageal motility
disorders. AIM: To compare the responses to a rapid
drink challenge test in patients with suspected esopha-
geal motility disorders but normal standard manometric
results, and a control group of asymptomatic healthy
volunteers, using high resolution manometry (HREM).
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Methods: In 63 consecutive patients (43 female, 20
male; age range 21-81 years.) referred for suspected
esophageal motility disorder (dysphagia 57%; chest
pain 34%; pirosis 74%, regurgitation 50%) and normal
results in standard HREM, and inl7 healthy asymp-
tomatic subjects (10 female, 7 male; age range 18—

68 years), we tested the responses to rapid drinking of
200 ml of water immediately after a standard, 10 wet
swallows protocol of HREM. We evaluated inhibition
of esophageal contractions, lower esophageal sphincter
(LES) relaxation, post-swalow LES contraction and
post-swalow contractile wave.

Results: Healthy controls drank the 200 ml of water
in 24 + 2 s. All but one had a complete inhibition of
esophageal contractility during rapid swallow, and all
exhibited a normal LES relaxation (<15 mmHg). A nor-
mal peristaltic wave was observed post-swallow in
53% of the controls, and a non-transmitted or hypo-
peristaltic wave was observed in the remaining 47% of
controls. Post-swalow LES contraction returned to pre-
swalow values (0 + 2 mmHg greater than pre-swalow;
NS). By contrast, 31% of patients with normal manom-
etry exhibited lack of inhibition of esophageal contrac-
tions during rapid swallow (P < 0.05 vs controls), and
47% produced a simultaneous post-swalow contraction
which was never observed in healthy controls

(P < 0.001 vs controls). No differences were observed in
the time expended to drink, LES relaxation and post-
swalow LES contraction vs controls (data not shown).
Taking together the presence of any contractile activity
during rapid swalow, and/or a post-swalow simulta-
neous contraction, 58 % of patients with normal
manometry, but only one healthy control, exhibited an
abnormality during the rapid drink challenge test

(P < 0.001).

Conclusion: Addition of a drink challenge test to the
protocol of HREM, improves detection of motor
abnormalities in patients with clinical suspition of
esophageal motility disorder.
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Impact of bolus consistency and position on
high-resolution manometric findings in patients

A. OUYANG', T. YASIN', F. MENG? and D.
BETHARDS'

1penn State College of Medicine, Dept. of Medicine,
Hershey, USA, and ®Beijing Friendship Hospital,
Capital Medical University, China

Objective: Studies examining effects of posture and
bolus consistency on manometric parameters report
conflicting results. Recently we described that position
and bolus consistency significantly affects contractile
patterns seen with high-resolution esophageal manom-
etry (HREM). The impact of experimental conditions is
unclear. AIM: To determine whether sequence of swal-
lows (wet supine vs. crackers in upright position) alter
HREM parameters and final diagnosis.

Methods: Sixty-seven consecutive patients (25M, 43F,
age 54.1 + 1.9 (mean + SEM)) underwent HREM using
wet swallows when supine (WS) vs. crackers when
upright (CU), and were randomized to which type of
swallow was given first. A baseline followed ten swal-
lows were performed with each bolus type.

Results: Wet swallows (WS) were performed first for
34 patients and with crackers when upright (CU) first
for 33 patients. Dysphagia was the primary indication
for 27 and GERD for 21 patients, equally distributed
between groups. The mean LESP when supine was
21.7 £ 1.9 mmHg vs. 21.9 + 1.7 mmHg when upright
(NS). No differences in LES integrated relaxation pres-
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sure (IRP), mean contraction amplitude, wave duration
and Distal Contractile integral were seen between
positions and bolus type. When individual contractions
were examined, the distribution of types of contrac-
tions differed following WS versus CU irrespective of
order, with 53% of WS followed by normal contrac-
tions vs. 40% of CU when WS were given first and
40% of WS followed by normal contractions vs. 25%
with CU when CU were given first (P < 0.001). The
percent normal contractions after swallowing crackers
was less if crackers rather than WS were given first,

P < 0.001. The final diagnosis was different based on
WS compared to CU but only when WS were given
first. 13/33 were diagnosed as normal based on WS
study vs. 7/33 when studies used CU (P < 0.05). When
crackers were given first, 4/34 patients were normal
based on studies with CU vs. 8/34 based on studies
with WS (NS).

Conclusion: Position and bolus consistency do not
significantly affect the mean LES pressure and IRP, or
the mean amplitude of contractions, but affect the dis-
tribution of contraction type and diagnosis. The clini-
cal significance and impact of consistency vs. position
needs further study.
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Multiple rapid swallows using high resolution esopha-
geal manometry for motor disorders of the esophagus
A. SANKINENI, N. GEORGE, M. HARRISON and

H. PARKMAN

Temple University Hospital, Dept. of Gastroenterol-
ogy, Dept. of Medicine, Philadelphia, USA

Objective: Alteration in inhibitory neural pathways
has been implicated in achalasia. The aim of this study
was to assess inhibitory neural pathways using deglut-
itive inhibition during multiple rapid swallows (MRS)
on high resolution esophageal manometry (HRM) in
patients with esophageal motor disorders.

Methods: Consecutive patients with achalasia [type
Iln = 5), In = 8) & II(n = 6)], scleroderma with aperi-
stalsis(n = 5), diffuse esophageal spasm(DES)( n = 5)
and nutcracker esophagus(n = 5) based on Chicago clas-
sification and 10 healthy volunteers were included for
the study. HRM protocol included 5 minutes of base-
line recording, followed by 12 supine wet swallows
and 1 set of MRS. MRS constituted of 5 rapid swallows
(2 cc of water with each swallow) 1 second apart.
Esophageal body inhibition (EBI) and esophago-gastric

Enupnlqial Body
Inhi bition

EGJ Relaxation

Contraction

junction (EGJ) relaxation were assessed during MRS
and esophageal contractions and rebound EGJ contrac-
tion were assessed after MRS.

Results: Normal response of MRS in volunteers was
EBI (90% of volunteers) with EGJ relaxation (100%
of volunteers) during MRS followed by a peristaltic
esophageal contraction(90% of volunteers) and
rebound EG]J contraction(60% of volunteers). There
was no EBI in type II and III achalasia and 60% of
the patients with DES during MRS. EGJ relaxation
was incomplete(>15 mmHg) in type 1(80% of patients)
and type 11(87.5% of patients) achalasia during MRS.
Median EGJ relaxation pressure was 18.9 mmHg and
24.2 mmHg in type I and II achalasia respectively.
Esophageal contractions after MRS were absent in
scleroderma(80% of patients) and DES(60% of
patients). There were rebound EGJ contractions after
MRS in DES(60% of patients), type III achala-
sia(83.3% of patients) and nutcracker(100% of
patients).

Conclusion: Normal response during MRS is EBI and
EG]J relaxation followed by esophageal peristaltic con-
traction. No EBI was seen in type II and III achalasia
and many patients with DES, suggesting alteration in
deglutitive inhibition to esophageal smooth muscle
not only in achalasia but also in DES. There was pre-
dominant rebound EGJ contraction after MRS in type
11T achalasia and nutcracker esophagus suggesting alter-
ations in excitatory pathways. Thus, MRS may be
helpful to understand the pathophysiology of patients
with esophageal motor disorders.
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in lung t d patients

M. DI STEFANO', F. MELONF?, C. MENGOLI', T.
OGGIONNI?, M. BERGONZI', R. DI DOMENICA?,
A. M. ZANABONI', E. MICELI", E. PAGANTI, L.
MAURIZIO" and G. R. CORAZZA'

IRCCS Policlinico S. Matteo, 1st Dept. of Medicine,
Pavia, Italy, and ?IRCCS Policlinico S. Matteo, Dept.
of Respiratory Diseases, Pavia, Italy

Objective: In lung transplanted patients a high preva-
lence of gastroesophageal reflux disease (GERD) was
shown (D’Ovidio F 2005). This condition is considered
the main non-alloimmune cause of chronic reject, due
to bronchiolitis obliterans syndrome (Castor 2010). On
the contrary, few data are available on esophageal
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motility. The aim of this study was therefore to evalu-
ate the prevalence of esophageal motility disorders,
besides gastroesophageal reflux in a cohort of lung
transplanted (LTx) patients.

Methods: We enrolled twenty-nine consecutive LTx
patients and 19 NERD patients with typical symptoms
on PPI as a control group. All patients underwent
symptom severity evaluation by VAL, stationary
esophageal manometry (Polygram, MedTronic) and
24-hr impedance-ph monitoring (Sleuth ZepHr, Sund-
hill Sc.) on therapy.

Results: As expected, twenty-four out of 29 patients
were symptomatic for typical and/or atypical GERD
symptoms. Compared to NERD patients, LTx patients
showed a higher acid exposure of distal esophagus:
upright 1.7%+3.2% vs 5%=8% and supine
0.96%+3.2% vs 4.8%+7.3%, P < 0.05. The number of
acid refluxes was significantly higher in LTx than in
NERD (16.5 = 12.7 vs 10 = 9.6); no significant differ-
ence was observed in the number of weakly acid re-
fluxes (29.3 + 34.4 vs 46.6 + 28.4, P=NS). Weakly acid
refluxes showed a proximal extent more frequently in
NERD patients than in LTx ones. In LTx patients peri-
stalsis was normal in 6 (22%) patients, 7 (25%) showed
aspecific abnormalities, in 3 (6%) ineffective esopha-
geal motility was present; nutcracker esophagus was
evident in 7 (25%); diffuse esophageal spasm in 6
(22%). Hypotonic LES (<10 mmHg) was evident in 7%
of subjects, hypertonic LES in 34%. No significant dif-
ference in LES tone was found between the two
groups.

Conclusion: In lung transplanted patients, GERD is
highly prevalent and PPI treatment shows a low effi-
cacy in the control of esophageal acid exposure. Both
esophageal body peristalsis and LES tone alterations
are frequent. Further studies are needed to analyze
whether regional alterations of esophageal motility
may be responsible for the intraluminal persistence of
refluxate that could facilitate aspiration.
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Lack of seasonal variation in the incidence of
eosinophilic esophagitis

R. SCHEY, N. FREDERICKSON, |. GO, ]. VALESTIN,
M. REDD and Y.-]. LEE

UIHC, Dept. of Internal Medicine, Iowa City, USA

Objective: Eosinophilic esophagitis (EoE) has been
associated with allergic disorders as well as aeroaller-
gens. The current literature has shown a possible
association between seasonal variation, mainly in the
spring, and the incidence of EoE. However, this data
was based on small population studies. AIM: The pri-
mary aim of this study was to determine if there is a
seasonal variation associated with the diagnosis of EoE
in our population.

Methods: Esophageal biopsies were obtained from a
cohort of patients who presented with symptoms of
dysphagia, odynophagia, globus sensation, and heart-
burn during a 10-year period. Patients that had biopsies
from the mid and distal esophagus with greater than
20 eosinophils per high power field were diagnosed as
having EoE. The monthly incidence and seasonal inci-
dence were determined. (Winter: January- March,
Spring: April-June, Summer: July- September; Fall:
October- December).

Results: A cohort of 19,172 patients with esophageal
biopsies was evaluated. A total of 167 patients (M/
F:113/54, median age=27 years) had biopsy proven EoE
(= 20 eosinophils/HPF). Incidence per month as fol-
lows: January 12%, February 9%, March 4%, April 5%,

© 2012 THE AUTHORS

May 9%, June 7%, July 8%, August 7%, September
10%, October 11%, November 8%, and December 9%.
Seasonal variation showed: Winter 25%, Spring 21%,
Summer 25%, and Fall 28%.
Conclusion: The incidence of EoE was consistent
across all 12 months as well as during the four sea-
sons. Our data does not support a seasonal variation in
relation to the incidence of EoE.
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Can the 3-dimensional animation plot be a 3rd diag-
nostic tool in high-resolution manometry?: Compari-
son to conventional linear and spatiotemporal plot
J.-H. PARK?, K.-W. JUNG?, S.-]. MYUNG®, H.-Y.
JUNG?, J. KIM®, E. ]. CHUNG?®, K. D. CHOI® and D.-
H. YANG?®

!Ulsan University Hospital, Dept. of Gastroenterology,
Republic of Korea, ?Asan Medical Center, Dept. of
Gastroenterology, Seoul, Republic of Korea, and *Dept.
of Gastroenterology, Asan Digestive Disease, Univer-
sity of Ulsan, Seoul, Republic of Korea

Objective: The diagnostic accuracy of spatiotemporal
plot (STP) in esophageal manometry compared to the
linear plot (LP) has been reported to be increased,
especially higher diagnostic yield in novice than
advanced learners. Three-dimensional animation plot
(3-DP) (Sandhill™, Highland Ranch, CO) can aggregate
the information from the STP profiles and regenerate
the esophageal motion as three-dimensional model
with moving pictures. However, the clinical usefulness
and diagnostic yield of 3-DP have not been fully vali-
dated. We aimed to investigate the additional diagnos-
tic yield and ease of interpretation of 3-DP compared
to STP and LP.

Methods: After standardized electronic tutorials, 20
medical students, 10 nurses, and 6 GI fellows, all of
whom were never spoiled from the conventional
manometry or HRM previously, were asked to answer
to the questionnaire regarding diagnosis to the classified
30 examples of esophageal motility findings in LP, STP,
and 3-DP formats in random order ((normalcy (n = 15),
type I achalasia (n = 6), type II or 1l achalasia (n = 7),
ineffective esophageal motility (IEM) (n = 2)), and asked
about subjective preference and availability of interpre-
tation among 3 formats. The diagnostic accuracy was
compared among the 3 different display formats, as well
as a subjective rating of preference in the diagnosis.
Results: The diagnostic accuracy was significantly
higher in fellow group (OR=1.62, 95%CI: 1.12 to 2.35,
P =0.01), especially in case of normalcy (OR=2.42,
95% CI: 1.42 to 4.11, P < 0.01) and IEM (OR=9.42,
95% CI: 3.00 to 29.62, P < 0.01). There was no signifi-
cant difference in diagnostic accuracy among the 3 dif-
ferent display formats. However, 3-DP gained
significantly higher diagnostic yield in type I achalasia
[OR=1.72, 95%CT: 1.08 to 2.76, P = 0.02) than other
findings, but lower diagnostic yield in ineffective
esophageal motility (OR=0.39, 95%CI: 0.22 to 0.69,

P < 0.01) than other findings. Students and GI fellows
favored STP (58.3%) over 3-DP (36.1%) and LP (5.6%)
due to intuitively rapid interpretation. However, nurses

NEUROGASTROENTEROLOGY & MOTILITY © 2012 BLACKWELL PUBLISHING LTD

R SESSIONS 161

preferred 3-DP (80%) over STP (20%) or LP (0%) due to
easy understanding.

Conclusion: The newly developed 3-DP did not pro-
vide more diagnostic yield than LP or STP. However,
in type I achalasia, 3-DP showed significantly addi-
tional diagnostic yield than other esophageal findings.
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Oesophagogastric junction relaxation in chagasic
achalasia

R. OLIVEIRA, G. MOTA and G. CARMO

Hospital das Clinicas, Clinica Medica, Ribeirao Preto,
Brazil

Objective: To evaluate oesophagogastric junction
(OG]) relaxation in Chagasic achalasia employing high
resolution manometry (HRM), and comparing the
results with those seen in idiopathic achalasia and
healthy volunteers.

Methods: HRM was performed on 21 healthy volun-
teers (8 males, 20-54 years) and 19 subjects undergoing a
work up for a presumptive diagnosis of achalasia using a
solid state 36 sensor catheter system and dedicated dis-
play software (Sandhill Instruments). The protocol com-
prised a baseline recording and 10 5 mL saline swallows
supine. HRM recordings were analysed blindly; end expi-
ratory OGJ pressure (eeOGJP) and integrated relaxation
pressure (IRP) were obtained using the Insight 3.0 analy-
sis software (Sandhill Instruments). Achalasia patients
were classified as either Chagasic achalasia (n = 12; 8
males, 35-73 years) or idiopathic achalasia (n = 7; 3
males, 26-54 years) according the results of a serological
complement fixation test for Chagas’ disease.

Results: eeOGJwas similar in Chagasic achalasia
patients(16.4 = 6.8 mmHg) and healthy volunteers
(14.2 = 7.5 mmHg) but was higher (P < 0.05) in idio-
pathic achalasia patients (33.6 + 9.8 mmHg) than in
both Chagasic achalasia and healthy volunteers. IRP in
Chagasic achalasia patients (24.9 = 11.7 mmHg) was
higher (P < 0.05) than in healthy volunteers

(13.9 = 5.1 mmHg), and tended to be lower

(0.05 < P < 0.10) than in idiopathic achalasia patients
(34.9 = 6.9 mm Hg). The upper 95% CI of IRP mean in
healthy volunteers (16.3 mm Hg) was lower than the
lower 95% CI of IRP mean in both Chagasic achalasia
(17.5 mmHg) and idiopathic achalasia (24.3 mmHg).
Conclusion: Although eeOGJP is normal in Chagasic
achalasia, OG]J relaxation is as incomplete in Chagasic
achalasia as in idiopathic achalasia. IRP might be use-
ful for distinguishing Chagasic achalasia from healthy
volunteers.
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The role of high gastroesophageal reflux monitoring in
diagnosing of ear, nose, and throat (ENT) manifesta-
tions of GERD

S. MOROZOV', V. ISAKOV?, L. GIBADULLINA®, A.
EPANCHITSEVA® and Y. KUCHERYAVYY®

!Russian Academy of Medical Sciences, Gastroenterol-
ogy and Hepatology, Inst. of Nutrition, Moscow, Rus-
sia, ®Institute of Nutrition RAMS, Gastroenterology e
Hepatology, Moscow, Russia, 3Moscow Regional
Research, Clinical Institute, Gastroenterology, Russia,
“Moscow Regional Research, Clinical Institute, Oto-
rhinolaryngology Dept., Russia, and *Moscow State
Medical, Stomatological University, Russia

Objective: The 24-hours pH-monitoring is the “/gold

standard”’ to verify the presence of pathologic reflux
and confirmation of GERD presence. But there is lack
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of data whether it is helpful to verify the link between
concomitant ENT pathology with GERD.

Aim: To evaluate the utility of dual probe 24-hours
pH monitoring for diagnosing the ENT manifestations
of GERD.

Methods: One hundred GERD patients (53 men, 47
women, age (Mxm) 46 + 16.3 year old) were enrolled to
the study. Among them 68 had signs of concomitant
ENT pathology. Confirmed allergic, infectious and
toxic etiology of ENT diseases were exclusion criteria.
Dual-probe 24-hours pH studies (Gastroscan, Istok-sys-
tema, Russia) were performed to all of the patients.
Distal probe was placed 5 cm above esophago-gastric
junction, the proximal one — in the upper 1/3 of esoph-
agus over upper esophageal sphincter. The presence of
high gastroesophageal reflux (HGR) was diagnosed
when at least one episode of drop of pH<4 for 20 s
occurred at proximal probe during the study. The eval-
uation of sensitivity and specificity of the method was
calculated. The results of pH studies were supposed as
true positive when there were signs of HGR in patients
with concomitant ENT pathology; false positive —
when HGR occurred in patients without ENT patolo-
gy, true negative — when no HGRs were present in
patients without ENT pathology and false negative —
when no HGRs were present in patients with ENT
pathology.

Results: The age and sex distribution were equal in
both groups. Presence of HGR was found in 54 patients
of ENT group and in 14 of controls in group free of
ENT signs.

Conclusion: Detection of high gastroesophageal reflux
with placing the distal probe in the upper esophagus
may be helpful for the diagnosing of extraesophageal
manifestations of GERD.
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Swallow induced acid and non-acid Gastroesophageal
Refluxes (GERs) in patients who were suspected of
GERD: The role of hiatal hernia

T. PATCHARATRAKUL, C. KRIENGKIRAKUL and
S. GONLACHANVIT

Chulalongkorn University, Dept. of Internal Medicine,
Bangkok, Thailand

Objective: To investigate the role of swallow-induced
acid and non-acid GERs in patients who had GERD
symptoms with and without hiatal hernia(HH).
Methods: Thirty-eight patients(24 F, age 46 = 14 years)
with clinically suspected of GERD underwent 24 h
esophageal pH-impedance monitoring following high
resolution esophageal manometry (HRM) during off
therapy. All patients had no or LA grade A reflux
esophagitis. GER events recorded by the pH-impedance
monitoring were analyzed visually regarding swallow-
ing association, reflux composition, proximal exten-
sion, bolus contact time and time relation to meal
ingestion. Reflux events during meal ingestion were
excluded. Swallow-induced GERs were defined as the
reflux events which the point of impedance dropped to
40% from baseline at most distal segment occurring
within 12 seconds after the swallowing onset. The HH
was identified using the HRM.

Results: 13, 10, 12 and 3 patients had reflux-like dys-
pepsia, typical reflux symptoms, chronic idiopathic
ENT problems and noncardiac chest pain as their main
symptoms, respectively. Three of 17 patients with HH
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had positive pH monitoring which was similar to
patients without HH (4/21). Total reflux number and
hourly swallowing rate were similar between patients
with and without HH (22.3 + 10.5vs.27.1 = 14.2 times
and 47.5 = 9.5vs.40.2 + 23.9 swallows/hr, respectively;
P > 0.05). However, proportion of non-acid refluxes/
total GERs in patients with HH was significantly
greater than patients without HH (0.67 = 0.32vs.0.34 =
0.21, P < 0.05). In addition, the proportion of swallow-
induced refluxes/total GERs was significantly greater
in patients with HH than patients without HH

(0.34 = 0.23vs.0.15 + 0.10, P < 0.005). Swallow induced
GER was associated with a greater chance of being
non-acid reflux (0.64 = 0.36) compared to non-swallow
induced GERs (0.46 = 0.36, P < 0.01). Proportion of
swallow induced refluxes/total refluxes during fasting
period and 0-3 hour postprandial period was similar
(0.24 = 0.24vs.0.27 + 0.29, P > 0.05). Bolus contact time
and proximal reflux extension were similar between
patients with and without HH, P > 0.05. Prevalence of
esophageal dysmotility, which was hypotensive peri-
stalsis in all patients, was similar between patients
with and without HH (8/17vs.7/21, P > 0.05).
Conclusion: Patients with hiatal hernia had signifi-
cantly higher chance to develop swallow-induced GERs
than patients without hiatal hernia. In addition, swal-
low-induced GERs associated with non-acid refluxes
more often than non-swallow induced GERs.
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Use of impedance monitoring for the diagnosis of sec-
ondary oesophageal peristalsis impairment in patients
with gastroesophageal reflux disease

A. LEDOVSKAYA' and O. A. SABLIN?

!Moscow, Russia, and AllRussian Centre of Emer-
gency and Radiation Medicine, named after A. M.
Nikiforov, Saint Petersburg, Russia

Objective: To evaluate the opportunities of impedance
monitoring in the detection of secondary oesophageal
peristalsis impairments in patients with gastroesopha-
geal reflux disease(GERD).

Methods: 145 patients with GERD were evaluated.
Age of study subjects was 37 + 7 years, men-to-women
ratio was 4.3:1. Control group consisting of 22 virtually
healthy subjects was recruited as well. Diagnosis of
GERD was based on characteristic clinical data and
endoscopic signs of reflux oesophagitis. Oesophageal
motility was studied in all study subjects by means of
intracavitary impedance monitoring with a Rheogastro-
graph RGG9-01 device(Saint Petersburg) working at a
frequency of 10Hz, in dynamic mode. An impedance
monitoring probe connected in advance to a polyvinyl-
chloride tube(diameter, Imm) was introduced into the
oesophagus during this study. We evaluated oesopha-
geal motility at baseline, in the fasting state, and then
during a functional acid test. For this test, we used
tube to inject 5mL of 0.1n hydrochloric acid solution
pre-heated to 37C into the lower one-third of the
oesophagus. The probe was placed so that the distal
orifice of tube was 4-5c¢m above the lower oesophageal
sphincter.

Results: Intracavitary impedance monitoring with
functional acid testing revealed an increase in the fre-
quency and amplitude of propulsive oesophageal move-
ments after introduction of acid into the oesophagus in
68.2% of healthy individuals, statistically significantly

more frequently(P < 0.001)than in patients with
GERD(40.0%). This was manifested by increased
amplitude and frequency of impedance waves,as com-
pared with baseline. Patients with GERD and pre-
served secondary peristalsis presented with minimal
reflux-induced involvement of oesophageal mucous
membrane on endoscopy. The most severe type of
oesophagitis was observed in GERD patients with
impairment of secondary oesophageal peristalsis. These
patients presented significantly more fre-

quently(P < 0.05) with reflux oesophagitis grades
C(24%) and D(8.0%), as well as with the complication
Barrett’s oesophagus (12.0%). Mild reflux oesophagitis,
gradeA, as well as endoscopy-negative disease, were
more commonly seen in patients with preserved sec-
ondary oesophageal peristalsis (50.0% and 10.9%,
respectively).

Conclusion: Intracavitary oesophageal impedance
monitoring with functional acid testing allows assess-
ment of secondary oesophageal peristalsis in patients
with gastroesophageal reflux disease.
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Preoperative esophageal manometry as a predictor of
patient outcome following adjustable gastric banding
O. LANDON-CARDINAL, . COTE-DAIGNEAULT
and P. LECLERC, M. BOUIN

Montréal, Canada

Objective: There is a high prevalence of postoperative
adverse symptoms in patients with laparoscopic adjust-
able gastric banding (LAGB). We previously demon-
strated a high prevalence of esophageal dymotilities in
obese patients. The aim of this study is to evaluate if
the result of preoperative manometry was correlated
with patients outcome after LAGB.

Methods: Prospective study from January 2009 to
December 2011 at the University of Montreal Hospital
Research Center (CRCHUM). All patients undergoing
bariatric surgery were included and had a preoperatory
standardized esophageal manometry and gastrointesti-
nal symptoms survey. Patients included were subse-
quently divided into two groups according to their
manometry results (normal vs abnormal). File reviews
were performed to assess these postoperative criteria:
upper digestive tract symptoms, LAGB revision and
weight loss.

Results: Ninety-one patients were included (average
age: 44 = 9 years old, average BMI: 47 + 10). Esophageal
dysmotility was found in 54% of patients (n = 49).
Patients were similar between the two groups (normal
vs abnormal manometry) in terms of age, sex, BMI and
comorbidities. There was no association found
between preoperative oesophageal tract function and
postoperative adverse upper digestive tract symptoms
(57% vs 47%; statistically non significant (NS)) and
LAGSB revision rates (59% vs 63%; NS). Mean postop-
erative weight loss between 1 and 3 months was simi-
lar between our two groups (11.4% vs 9.3%; NS).
Nonetheless, patients with a normal manometry pre-
sented with a more significant weight loss between 1
and 3 months (10-25% weight loss from weight at sur-
gery: 43% vs 22%).

Conclusion: There is no association found in our
study between preoperative oesophageal tract function
and patients outcome after gastric banding.
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Esophageal disorders and psychological disadaptation
in patients with globus sensation

O. YANOVA', L. B. LAZEBNIK?, V. A. KIM?, L. D.
FIRSOVA' and D. S. BORDIN?

ICRIG, Upper Gastroenterogical Disorders, Moscow,
Russia, °CRIG, Moscow, Russia, and *CRIG,
Endoscopy, Moscow, Russia

Objective: To evaluate the role of esophageal dysmo-
tility and psychological disadaptation etiology in
globus sensation.

Methods: The study population consisted of 27 con-
secutive patients with globus sensation referred to the
Central Research Institute of Gastroenterology. In all
patients there was no abnormal otorhinolaryngological
status. Upper GI Endoscopy, 24-h pH monitoring, high
resolution esophageal manometry. The State-Trait
Anxiety Inventory (STAI) was used in clinical settings
to diagnose anxiety and to distinguish it from depres-
sive syndromes. The Beck Depression Inventory (BDI)
is a series of questions developed to measure the inten-
sity, severity, and depth of depression.

Results: Nonerosive reflux esophagitis was found in
8/27 (29.6%) of the patients. 18/27 (66.7%) demon-
strated abnormalities in esophageal manometry, the
most frequent finding being a nonspecific esophageal
motility disorder (47.4%) and segmental esophagosp-
asm (Nutcracker esophagus) (36.8%), pH monitoring
was normal in 21/27 of patients (77.8%). Psychological
disadaptation 22/27 (81.5%) were diagnosed following
(of which 41.0% had depressive disorder in combina-
tion with anxiety’s reactions and 59.0% had an anxiety
disorder). The most of patients connected the begin-
ning of disease with severe life events. It was noted,
that many of the patients had some symptoms of auto-
nomic nervous system disorders such as tachycardia
(17/27 - 62.9%), disposition to perspire (16/27- 59.2%),
lowering of capacity for work (20/27-74.7%), problems
with slumber (22/27- 81.5%) and easy fatigability (16/
27- 59.2%).

Conclusion: Globus sensation has a multiple etiology.
The local reasons are rare, but they should be first
ruled out. Abnormalities in esophageal motility are
commonly found. Esophageal manometry should be
included in the evaluation of a globus’s patient. The
indications of psychological disadaptation in combina-
tion with symptoms of autonomic nervous system dis-
orders are common in these patients. A presence of
globus sensation can aggravate patient’s anxiety. An
elucidation of the reason of globus sensation is very
important for effective treatment.
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Effects of high-resolution esophageal manometry on
oxygen saturation and hemodynamicfunction

V. GARRIGUES', V. ORTIZ BELLVER? G. BENA-
VENT!, C. VINAIXA', B. RODRIGUEZ", C. CASTEL-
LANO' and ]. PONCE'

!Hospital Universitari La Fe, Dept. of Gastroenterol-
ogy, Valencia, Spain, and *Hospital Universitario La
Fe, Digestive Dept., Madrid, Spain

Objective: To evaluate the hemodynamic changes and
oxigen desaturation induced by high-resolution esopha-
geal manometry.

Methods: Prospective study of consecutive patients
referred for high-resolution esophageal manometry.
Demographic data, history of heart and respiratory
diseases and smoking habit were collected in all
patients. The difficulty of intubation; patient toler-
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Oxigen salurabon Hear rate Syslobc blood pressure]|  Diasiolic blood
[PrssurneG
Helora manomelry a7 () 76 (13) 148 (24) 81 (14)
Dunng intubation 96 (3)° 96 (20" e e
During manomeiry 97 (2) 80 (13) 135 (21) 73 (14)
After manometry aF [2) T {12) 1340 (20) 71113}

HMean (SD) *p=0.05 compared with basal values

ance and duration of manometry were evaluated. The
study variables were oxygen saturation (pulse oxime-
try), heart rate and blood pressure. Oxygen saturation
and heart rate were measured at baseline, during intu-
bation, during the test and 5 min after manometry.
Blood pressure was measured before, during and after
manometry.

Results: One hundred and fifteen patients (54%
women) with a mean age of 56 (SD 16) years were
included. Thirty-one (27%) were obese and 38 (33%)
had overweight. Thirteen (11.3%) patients had a his-
tory of respiratory disease; 12 (10.5%), had heart dis-
ease; 18 (15.7%), and 18 (15.7%), were smokers.
Intubation was easy in 73%, difficult or very difficult
in 27%. Exploration tolerance was good in 81%, poor
or very poor in 19%. The average duration of the test
was 12 (SD: 3) minutes. Values of oxygen saturation,
heart rate and blood pressure are expressed in the
table. Thirty-two (28%) and 25 (22%) patients had
oxygen desaturation under 96% during intubation and
during manometry respectively. One patient had satu-
ration under 90% but his basal value was similar.
Forty-five (39%) patients had tachycardia during
intubation and 6 (5%) during manometry. No patient
had clinically significant increase of blood pressure
during manometry. Reduction of oxygen saturation
during intubation was associated with higher age.
Reduction of saturation during manometry was asso-
ciated with higher age and overweight or obesity.
Tachycardia during intubation was not predicted by
any variable.

Conclusion: High-resolution esophageal manometry
produces a reduction in oxygen saturation and tachy-
cardia; however, these changes are not clinically signif-
icant. A higher age and a higher body weight predict a
higher reduction of oxygen saturation.
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The influence of positional changes on upper esopha-
geal sphincter pressure using high resolution esopha-
geal manometry

R. SCHEY, N. FREDERICKSON, S. HASHMI, |]. GO

and |. VALESTIN

UIHC, Dept. of Internal Medicine, Iowa City, USA

Objective: Esophageal manometry is used in evaluat-
ing patients with esophageal motility disorders. The
standard protocol for esophageal manometry involves
placing the patient in the supine position with head
turned to left while evaluating liquid bolus swallows.
It has been shown that UES pressure varies in relation
to head rotation, but liquid swallows were not evalu-
ated. Another study had demonstrated that the UES

response to esophageal distension is affected by com-
bined effects of posture physical properties, and vol-
ume of refluxate. We hypothesized that different
bodily positions could affect UES resting pressures.
The data on this topic is limited.

Aim: To compare esophageal pressure morphologies
and function during swallowing in SHL and SHR using
HREPT.

Methods: Healthy adult volunteers were screened
using a GERD symptom assessment scale (GSAS) ques-
tionnaire. Those eligible underwent an HREPT. The
probe (36 sensors, 2.75 mm in diameter, 1 cm apart)
was positioned from the nasopharynx to stomach. The
volunteers were placed in the following positions:
supine head left(SHL), supine head right(SHR), seated
at a 90° angle with head facing forward, and standing
with head facing forward. Ten liquid swallows were
performed in each of the supine positions, and three
swallows were performed in the seated and standing
position. The following parameters were assessed: rest-
ing lower esophageal sphincter (LES) pressure, inte-
grated relaxation pressure (IRP), resting upper
esophageal sphincter (UES) pressure, distal contractile
integral (DCI), contractile front velocity (CFV), and
intra bolus pressure (IBP). Data was compared using
repeated test ANova corrected for multiple comparison
using Tukey.

Results: A total of 38 healthy adult volunteers (M/
F:22/16, mean age=27 years, mean BMI=25.2) were
evaluated. Compared to SHL, the resting UES pressure
was significantly lower in SHR, seated, and standing.
Conclusion: When compared to SHL, the UES resting
pressure was significantly lower in all of the positions.
These findings could have a diagnostic implication on
HREPT protocols, and treatment in patients suffering
from GERD and dysphagia.
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Factors associated with dysphagia symptoms in
patients who were suspected of GERD: A high resolu-
tion esophageal manometry study

C. KRIENGKIRAKUL', T. PATCHARATRAKUL? and
S. GONLACHANVIT'

!Chulalongkorn University, Dept. of Medicine, Bang-
kok, Thailand, and 2Chl,llalongkom University, Dept.
of Internal Medicine, Bangkok, Thailand

Objective: To determine the factors which associated
with dysphagia symptom in patients who were sus-
pected of GERD.

Methods: Seventy-eight consecutive patients with
typical or atypical GERD symptoms for >3 months,
each underwent a high resolution esophageal manome-

| Position | Supine Head Left | Supine Head Right | Sitting | Standing
LES, mean £ 5D
| (mmHg) ‘ 229%9.6 | 251 £9.1 | 209+98 ‘ 182481
IRP, mean + 50
Y i 4 4, 1
| (mmHg) ‘ 34232 | 3443 | 1£12 ‘ 22426
UES, mean & 5D
7843 34841990 56.7 £ 50.7" 5.9 +27.2*
| (mmHg) ‘ *38 [ * [ 50 ‘ seosz
DCI, mean * 5D
| (mmHglse< cm) ‘ 1626.5 & 806.4 ‘ 1855.5 ¢ 789 [ 1610.1 £ 1541.6 ‘ 1227.34725.7
[ cFv, mean £ SD (cmvsec) | 1207 [ 32£07 [ 2ez11 [ 35e12
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try (HRM) and a 24 h pH test during off treatment. All
patients had a negative upper GI endoscopy except for
hiatal hernia or LA grade A esophagitis. Gastrointesti-
nal symptoms profiles were evaluated using a symp-
tom questionnaire. The dysphagia symptom was
defined as the present of disturbing difficulty swallow-
ing symptom >1/week. Esophageal motor functions
were determined using the HRM technique. Achalasia
patients were excluded. The HRM parameters includ-
ing peristalsis contraction amplitude, upper and lower
esophageal sphincter pressure, residual LES relaxation
pressure, proximal contractile integral (CI), distal CI,
proximal contractile front velocity(CFV), distal CFV,
spasm length, distal latency (DL), intrabolus pressure
(IBP), normal peristalsis length at distal esophagus,
total esophageal length and the diagnosis from the
HERM result were determined as described by the Chi-
cago classification.

Results: Thirty and 17 patients had dysphagia symp-
tom and positive pH tests, respectively. The patients’
age, spasm length, normal peristalsis length at distal
esophagus, prevalence of abnormal LES relaxation and
ratio of normal peristalsis length/total esophageal
length were significantly different comparing between
patients with dysphagia and without dysphagia

(54.9 + 13.1vs47.9 = 13.4 yrs, 2.3 + 2.7vs0.9 + 1.4 cm,
6.4 +4.8vsll.2 £ 124 cm, 15.3 = 27.1%vs.3.9 = 15.7%
and 0.3 + 0.2 vs 0.5 = 0.5, respectively; P < 0.05). Bin-
ary logistic regression analysis demonstrated that age
>50 years, esophageal spasm length >2 cm, and normal
peristalsis length < 4 cm at the distal esophagus was
associated with greater risk of dysphagia symptom
[adjusted odd ratio (95% CI) was 7.5(2.1-27.7), 7.9(2.1-
30.3), and 9(2.1-39.3), respectively]. The adjusted odd
ratio (95% CI) for the risk of dysphagia for abnormally
high residual LES relaxation pressure, abnormal distal
latency and abnormal intrabolus pressure was 0.9(0.8-
1.1), 1(0.5-2), and 1(0.9-1.2), respectively). The gender,
BMI, pH test results, and the other HRM parameters
were not significantly associated with dysphagia
symptoms.

Conclusion: This study suggests that old age, esopha-
geal spasm length, and normal peristalsis length at
distal esophagus were independently associated with
dysphagia symptom in patients who were suspected of
GERD.
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Is the reflux characteristic to provoke heartburn, chest
pain and cough different? The study using multichan-
nel impedance-pH monitoring in patient with positive
symptom index

S.]. CHO, E. J. KANG, ]. S. LEE, T. H. LEE, S. ].
HONG, Y. JUNG, H. H. IM and ]. O. KIM

Digestive Disease Center, College of Medicine,
Soonchunhyang University, Seoul, Republic of Korea

Objective: It is not clearly understood why esophageal
exposure to gastric contents causes heartburn in some
patients and chest pain or cough in others.To investi-
gate the reflux characteristics that provoke heartburn,
chest pain and cough in patients with gastroesophageal
reflux disease (GERD), with a positive symptom index
using multichannel intraluminal impedance-pH moni-
toring (MII-pH).

Methods: Thirty-eight patients with GERD based on
symptom Index over 50 based on MII-pH results, were
recruited. Patients were divided into three groups
according to presenting symptoms; that is heartburn,
chest pain or cough. Ninety-three reflux episodes
which are considered to provoke each symptom, were
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analyzed retrospectively. The characteristics of reflux
episodes among the three groups were compared.
Results: The delta pH, mean pH and pH-maximum
were higher in the cough group (P < 0.050, P < 0.010,
0.001, respectively). The acid and bolus clearance time
showed a tendency to increase in the chest pain group
(P =0.069, 0.073, respectively). No statistically signifi-
cant differences were found for other various parame-
ters, including acidity, bolus contents, distance of
proximal extent and time interval from reflux event to
the development of symptoms, among the three
groups.

Conclusion: In GERD patients, reflux events that pro-
voked cough showed different characteristics, as
assessed by MII-pH monitoring, compared to patients
with heartburn or chest pain. Specifically, delta pH,
mean pH and pH-maximum were higher in the cough
group. Cough may be a response to a change in pH sen-
sitively. In reflux events that provoke chest pain, acid
and bolus clearance time tended to be longer than in
other events. We assumed that decreased acid clear-
ance in the esophagus and large volume of refluxate
may be related to the development of chest pain.
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Diagnostic thresholds of proximal pH monitoring for
ENT manifestations of GERD

S. MOROZOV', V. ISAKOV?, L. GIBADULLINA®, A.
EPANCHINTSEVA? and Y. KUCHERYAVYY®
"Russian Academy of Medical Sciences, Gastroenterol-
ogy and Hepatology, Inst. of Nutrition, Moscow, Rus-
sia, 2Institute of Nutrition RAMS, Gastroenterology &
Hepatology, Moscow, Russia, 3Moscow Regional
Research, Clinical Institute, Gastroenterology, Russia,
“Moscow Regional Research, Clinical Institute, Oto-
rhinolaryngology Dept, Russia, and *Moscow State
Medical, Stomatological University, Russia

Objective: GERD is associated with a number of ex-
traesophageal manifestations (EEM) such as pulmo-
nary, ENT etc. pH monitoring in distal esophagus is
widely used to confirm the acid reflux but there are no
optimal cut-off values for its parameters in the upper
esophagus for detection the relationship between extra-
esophageal pathology and GERD. Aim: To establish
the optimal cut-off values for mean pH, % time pH<4
a day and number of high gastroesophageal refluxes
(HGR) in regard to presence of extraecsophageal mani-
festations of GERD.

Methods: One hundred GERD patients (53 men, 47
women, 46 + 16.3 year old) were examined using dual-
probe 24-hours pH monitoring. The proximal probe
was placed in the upper 1/3 part of esophagus over the
upper esophageal sphincter. To confirm the presence of
ENT manifestations of GERD all the patients were
examined by qualified otolaryngologist; special ENT
tests (laryngoscopy, pharyngoscopy with cytology and
bacteriology) were performed. Toxic, allergic and infec-
tious etiologies of ENT pathology were exclusion crite-
ria. ROC curve analysis was used to find optimal cut-
off values of pH-studies.

Results: ENT pathology was found in 68 patients.
HGR was found in 79.41% of patients with ENT and
43.75% of group without ENT diseases, P = 0.0011.
Optimal cut-off values of number of GER for proximal
pH-probe with good sensitivity (DSn)/ specificity (DSp)
ratio were 2 (DSn 72.1%, DSp 68.7%) or 3
(DSn=63.2%, DSp=71.9%), for mean pH - optimal val-
ues were 6.35 (DSn=75%, DSp=51.5) or 6.45
(DSn=68.8%, DSp=58.8%); duration of time pH<4 - 35

(DSn=72.1%, DSp=68.7%) to 45 (DSn=67.6%,
DSp=71.9%) sec.

Conclusion: Proximal pH monitoring may be useful
in diagnosis of ENT manifestation of GERD. Optimal
cut-off values for number of high GER are 2 to 3, mean
pH 6.35-6.45 and duration of time pH<4 35-45 sec.
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Esophageal contractile activity might re-appear after
myotomy for achalasia

S. ROMAN?, P. |. KAHRILAS? F. MION®, T. NEALIS?,
N. SOPER?, G. PONCET?®, F. NICODEME? and |.
PANDOLFINO®

'Hopital E. Herriot, Dept. of Digestive Physiology,
Pavillon H, Lyon, France, 2Northwestern University,
Chicago, USA, *Hopital E Herriot, Digestive Physiol-
ogy, Pavillon H, Lyon, France, *Northwestern Univer-
sity, Chicago, France, 5Hop1'ta] E Herriot, Lyon,
France, and °Chicago, USA

Objective: Myotomy is a therapeutic option for acha-
lasia. This treatment alleviates functional esophagoga-
stric junction (EGJ) obstruction. The effect of
myotomy on the esophageal body is not known. This
study aimed to determine the effect of myotomy on
esophageal contractile activity and pressurization char-
acterized with esophageal pressure topography studies.
Methods: Patients who underwent esophageal high
resolution manometry (HRM) before and after laparo-
scopic or endoscopic myotomy in two tertiary centers
(Chicago and Lyon) were included. Before myotomy,
achalasia was classified into three types according to
the Chicago classification. Pre and post-operative HRM
were characterized with resting EGJ pressure, inte-
grated relaxation pressure (IRP), distal esophageal con-
traction, and pan-esophageal pressurization.

Results: Twenty-six patients (16 males; mean age

40 years, range 17-77) were included: 7 type 1 (27%),
15 type 2 (58%) and 4 type 3 (15%). Twenty-one
patients underwent a surgical myotomy and 5 a per-
oral endoscopic myotomy. EGJ basal pressure and IRP
decreased in all but two patients after myotomy. The
median (interquartile range) decrease was 65% (47-
77%) and 60% (32-67%) for EGJ basal pressure and IRP
respectively. Whereas distal esophageal contraction
was evident only in patients with type 3 achalasia
before treatment, it was encountered in 86% of type 1,
40% of type 2 and 100% of type 3 after myotomy.
When contractile activity was present, the median
(IQR) of swallows with contractile activity was 85%
(58-100%). Among the 6 patients with post myotomy
IR P > 15 mmHg, 5 had an EGJ outflow obstruction
pattern and one a type 1 achalasia pattern. Among
patients with post myotomy IR P < 15 mmHg, esopha-
geal contractile patterns were absent (9 patients), weak
(7), frequent failed peristalsis (3) and spasm (1). Pan-
esophageal pressurization disappeared after myotomy
in 14 of 17 patients and was never encountered after
myotomy if not noticed before. No difference of EGJ
pressure, IRP, distal contractile activity or pressuriza-
tion was observed between treatment modalities or
centers.

Conclusion: Distal esophageal contractile activity fre-
quently reappears after reduction in EGJ pressure by
effective myotomy to treat achalasia. This suggests
that EGJ outflow obstruction plays a role in causing
absent peristalsis in achalasia.
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Transition zone defect as a negative prognosticator of
the response to proton pump inhibitor treatment in
patients with globus sensation

H. LEE, ].-C. PARK, S.-K. SHIN, S.-K. LEE and Y.-C. LEE
Seoul, Republic of Korea

Objective: Although gastroesophageal reflux disease
(GERD) is associated with globus sensation, the etiol-
ogy of this disorder remains unclear. This study was to
evaluate the use of manometric parameters in proxi-
mal esophageal contraction as measured by topographi-
cal plots of high resolution manometry (HRM) as
predictive factors of the response to PPI treatment in
patients with globus sensation.

Methods: Forty-one patients with globus sensation
were treated with rabeprazole 20 mg daily for 4 weeks
and classified as positive and negative responders based
on symptom intensity score. HRM topographical plots
were analyzed for manometric parameters of upper
esophageal sphincter (UES), proximal esophageal con-
traction, and transition zone (TZ).

Results: Nineteen patients (46%) were clinically diag-
nosed as GERD. Based on the pH testing and endos-
copy, the prevalence of GERD was 20% (8 of 41).
Three patients (7%) had complete resolution and 15
(37%) had more than a 50% improvement in the glo-
bus symptom score. There was no difference of mean
basal pressure, relaxation time to nadir, or relaxation
duration with regard to UES function between groups
classified by the symptomatic response. About the
proximal contraction segment, contractile integral
(647 + 165 mmHg cm s vs. 597 + 157 mmHg cm s,

P = 0.342) and contractile velocity (3.1 + 0.5 cm s vs.
3.3 +0.7 cm s, P = 0.332) in the positive responders
was similar to those of negative responders. In patients
with GERD, spatial dimension of TZ was greater in
the negative responders than in the positive responders
(2.35 = 1.24 cm vs. 1.15 = 0.56 ¢cm, P = 0.031). In simi-
lar, an increased temporal dimension of TZ was
observed in the negative responders compared to the
positive responders (1.58 = 0.70 s vs 0.87 = 0.36 s,

P =0.026). By ROC curve analysis, 2.1 cm and 1.1 s
were found to be the spatial and temporal TZ dimen-
sions that best differentiated positive and negative
responders.

Conclusion: Transition zone defect, associated with
striated-to-smooth muscle coordination, was a signifi-
cant prognosticator for response to PPI treatment in
patients with GERD-related globus sensation.

420

Different effects of esomeprazol on gastric and gastro-
oesophageal junction PH

V. BOECXSTAENS, K. BLONDEAU and ]. TACK
UZ Leuven, Centre for Gastrointestinal Research,
OenN, Belgium

Objective: Gastro-oesophageal reflux (GOR) typically
occurs postprandially and is more pronounced in the
distal oesophagus. Previous studies have shown the
presence of a pocket of highly acidic gastric juice at
the gastro-oesophageal junction (GOJ) postprandially,
and this has been implicated in the pathogenesis of
postprandial GORD symptoms. The effect of proton
pump inhibitor (PPI) therapy on the acid pocket has
not been studied.

Methods: Seven PPI-responsive GORD patients (3
men and 4 women, mean age 32 (range 24-55)) were
studied twice; and/or off PPI therapy and/or after

2 weeks of esomeprazole 40 mg daily. They underwent

© 2012 THE AUTHORS

24 h pH impedance monitoring followed by stepwise
GOJ pull-through of a pH probe (1cm/min, lower
oesophageal sphincter (LOS) -10 to +5 cm) before and
10, 30 and 50 min after a standard liquid meal (200 ml
Nutridrink®, 300 Kcal). Simultaniously, a high resolu-
tion manometry was performed, mainly to determine
the LOS localisation.

Results: Twenty-four hour pH monitoring confirmed
efficacy of acid suppression. Mean gastric pH was sig-
nificantly increased by PPI therapy, both pre-

(3.42 = 0.44 vs. 5.96 + 0.66, P < 0.005) and postprandial-
ly (e.g. at 10 min 4.55 + 0.63 vs. 6.62 = 0.2, P < 0.01).
Off therapy, the nadir pH of the acid pocket straddling
the GOJ region, was 3.47 = 0.52, 4.28 + 0.42 and

3.77 + 0.36 at respectively 10, 30 and 50 min postpran-
dially. During esomeprazole therapy, these values were
significantly higher (6.45 + 0.14, 6.10 + 0.37 and

5.95 + 0.45 at respectively 10, 30 and 50 min, all

P < 0.05). The drop in pH at the GOJ at 10 min tended
to be suppressed by esomeprazole therapy (1.09 + 0.47
vs. 0.17 + 0.08, P = 0.08).

Conclusion: PPIs increases intragastric pH as well as
pH at the GOJ, thereby suppressing the postprandial
acid pocket at the junction.
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Optimization of treatment efficacy for patients with
various forms of gastr pl 1 reflux

A. OSADCHUK!, M. G. PALUSHKINA® and I. L.
DAVYDKIN?

!Moscow, Russia, and °Samara State, Medical Univer-

P

sity, Russia

Objective: To evaluate the efficacy of different treat-
ment regimens in patients with gastroesophageal reflux
disease (GERD) by obtaining clinical-endoscopic and
immunohistochemical characteristics of oesophageal
mucous membrane(OMM).

Methods: A total of 150 patients with GERD were
evaluated. The first group consisted of 30 patients
with non-erosive GERD (NEGERD) who received
treatment with omeprazole 20 mg/day; the second
group was composed of 30 patients with NEGERD
given omeprazole and Dibicor (500 mg twice daily);
the third group included 30 patients with erosive
GERD (EGERD) who were given omeprazole; the
fourth group united 30 patients with EGERD who
were given omeprazole and Dibicor. Numbers of
OMM epithelial cells immunopositive to NO syn-
thase, melatonin, and p53 molecule were determined.
The clinical condition was evaluated daily using the
Likert scale. Endoscopy was carried out at 2 and

4 weeks in patients with NEGERD and at 2, 4, 6,

8 weeks in patients with EGERD. Immunohistochem-
ical characteristics were obtained prior to treatment
and during a GERD remission. Control group was
composed of 30 virtually healthy individuals.

Results: NEGERD was associated with an increase of
number of gastric epithelial cells immunopositive to
NO synthase, which was accompanied by a proportion-
ately increased p53 expression and decreased function
of melatonin-producing cells. Patients with EGERD
were found to have significantly increased, as com-
pared with NEGERD, p53 expression, hyperplasia and
increased activity of NO synthase-immunopositive
cells, as well as pronounced reduction in functional
activity of melatonin-producing cells. After 3 days an-
tisecretory therapy, patients in the GERD groups
administered Dibicor-containing regimen had symptom
scores on the Likert scale significantly below than
respective scores of omeprazole-treated patients.
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Patients on Dibicor-containing regimen proceeded to
better recovery of functional morphology of oesopha-
geal diffuse endocrine system(DES) and to better repa-
ration of OMM epithelial cells, as compared with
omeprazole-treated patients, while remission time was
reduced by a mean of 5, 3 days.

Conclusion: Including of Dibicor in the treatment of
GERD improves the quality of GERD remission, which
can be explained by property of Dibicor to potentiate
antisecretory effect and improve NO metabolism and
cellular homeostasis in epithelial cells of upper gastro-
intestinal tract.
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The Gerd-Q is a useful tool for evaluating the patients’
satisfaction and identifying the patients with ‘“‘unmet
medical needs”

S. OKADA, H. SUZUKI, |. MATSUZAKI, S. FUKU-
HARA, K. HIRATA, T. HIBI

Keio University School, Dept. of Internal Medicine,
Tokyo, Japan

Objective: Gastroesophageal reflux disease (GERD) is
often encountered in daily clinical practice. Primary
care physicians must make an accurate diagnosis of
GERD and manage it effectively. Therefore, easy-to-
use questionnaires that can validate the diagnosis and
treatment of GERD are attracting attention. The Ger-
dQ is a patient-centered self-assessment GERD ques-
tionnaire only with 6 questions (Aliment Pharmacol
Ther. 30:1030-8, 2009). The present study was designed
to evaluate the usefulness of GerdQ compared with
the classical Carlsson-Dent questionnaire (CDQ) and
the relationship among the GerdQ score, the treatment
with prescribed agents, and patients’ satisfaction with
the medication.

Methods: The Japanese versions of the GerdQ and the
CDQ, demographic characteristic questionnaires
including the history of the treatment for GERD, and
the 5-step scales of the patients’ satisfaction with the
treatment were posted to 840 subjects (20-59 years
old). All subjects underwent EGD at Keio University
Hospital between December 2010 and May 2011 and
had no systematic diseases or findings of malignancies
or ulcers. In addition, 1630 subjects with heartburn
and/or regurgitation answered the same questionnaires
on the web.

Results: 303 (168 men; 135 women) in the mail sur-
vey and 1024 (479 men; 545 women) in the web survey
provided informed consent and answered the question-
naires. Although the GerdQ and CDQ scores were not
associated with the patients’ satisfaction in the mail
survey, there was a negative correlation between the
GerdQ score and the satisfaction score in the web sur-
vey (P < 0.05). In the medication group of the mail sur-
vey, 14/127 (11.0%) had taken OTC medications
(GerdQ-Q.6 positive), and their total GerdQ scores was
statistically higher than those of subjects who did not
take OTC medications (P < 0.001), unlike the CDQ
scores. Besides, more subjects who were prescribed for
GERD symptoms took OTC medications in the web
survey (45.0%) than the mail survey (11.0%).
Conclusion: The GerdQ, but not the CDQ, was useful
to evaluate the efficacy of the treatment, and was able
to detect patients with inadequate response to GERD
treatment as indicated by the need for OTC medica-
tion. Furthermore, indirect approaches, such as web
questionnaires, are more useful to find out dissatisfac-
tion of patients than direct questions.
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Otorhinolaryngological manifestations of gastroesopha-
geal reflux disease and efficacy of their treatment

J. BOCHKAREVA and A. V. FEDIN

Moscow, Russia

Objective: To evaluate the prevalence, clinical vari-
ants, and treatment efficacy in patients with the oto-
rhinolaryngological GERD form.

Methods: The study sample consisted of 82 patients
with chronic ear, nose, and throat conditions hardly
treated by conventional conservative therapy, aged
from 18 to 64 years and complaining of voice hoarsen-
ing, pain in the throat, chronic cough, nasal dis-
charge,stuffed-up ears.Patients were followed up at the
Department Otorhinolaryngology of SBFEHC City
Clinical Hospital for Emergency Care named after
G.A.Zakharin and Penza polyclinics.At screening, all
patients were asked to answer the questions of the
Reflux Symptoms Index clinical questionnaire(].A.Ko-
ufman,2005).

Results: The clinical work-up produced a diagnosis of
GERD in 62.2% of study subjects(n = 51) with ear,n-
ose, and throat conditions;54.9% of them had laryngeal
abnormalities:chronic hyperplastic laryngitis in 51%
and Reinke’s oedema 3.9%.Pharyngeal disorders were
diagnosed in 52.9%: various forms of hypertrophic
pharyngitis 41.2%, chronic tonsillitis 11.8%.Among
patients with GERD,9.8% had disorders of the nose or
paranasal sinuses (recurrent rhinosinusitis 3.9%,
hypertrophic posterior parts of the inferior nasal con-
chae 5.9%); while 7.8% of subjects presented with
auditory tube disorders.All study subjects diagnosed
with GERD were administered itopride hydrochloride
at a dose of 50 mg three times per day. After 4 weeks
of itopride hydrochloride therapy, 89% of patients felt
better, as they made no complaints of voice hoarsen-
ing, impaired nasal breathing and smelling,or nasal dis-
charge,and had less pain and obstruction in the throat
and less cough. A follow-up quality of life assessment
demonstrated statistically significant improvements on
the Role-Physical(RP),Bodily Pain(BP), General
Health(GH), Vitality(VT), Social Functioning (SF), Role-
Emotional(RE), and Mental Health(MHn) scales.
Conclusion: Patients with chronic ear, nose, and
throat conditions hardly treated by conventional con-
servative therapy can be diagnosed with GERD in
62.2% of cases, their otorhinolaryngological symptoms
are viewed as extra-oesophageal manifestations of
GERD and can be reduced by itopride hydrochloride
therapy in 4 weeks 89% of patients. Patients with
GERD have decreased quality of life, useing of the

Partial responder to

prokinetic itopride hydrochloride results in significant
improvements of the physical and mental health of
these patients.
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What factor associates with health-related quality of

h I reflux di

life in patients with gastr
under treatment with PPI?

T. KAMIYA, M. SHIKANO, M. TANAKA, M. EBI, T.
MIZOSHITA, Y. MORI, S. TANIDA, H. KATAOKA
and T. JOH

Nagoya City University, Dept. of Gastroenterology
and Metabolism, Japan

Objective: Benefits on symptoms management of pro-
ton pump inhibitor (PPI) therapy are widely recognized
in gastroesophageal reflux disease (GERD). However,
not a few GERD patients experience persistent and
troublesome symptoms despite PPI treatment. In addi-
tion, the factors for affecting health-related quality of
life (HRQoL) have not been investigated well. The aim
of this study was to prospectively evaluate variables
associated with HRQoL measured by 8-items Short
Form Health Survey (SF-8) in Japanese patients with
GERD who were treated with PPL

Methods: Ninety four patients taking PPI diagnosed
GERD filled in SF-8 and four treatment response ques-
tionnaires of heartburn, regurgitation, sleep distur-
bance, additional medication defined in a validated
questionnaire, GerdQ. Partial responder to PPI was
defined that there were 2-3 day of symptoms at least 1
item of GerdQ. As variables associated with summary
score of SF-8, treatment response, age, body mass index
(BMI), gender, smoking, alcohol, non-steroidal anti-
inflammatory drugs (NSAIDs), PPI daily dose, concom-
itant gastrointestinal drug other than PPI, esophagitis
grade by Los Angeles classification were evaluated.
Results: Mean (s.d.) age and BMI (s.d.) were 64 (14)
years and 22.5(3.5) kg m™, respectively. Fifty patients
were partial responders to PPI therapy. These patients
reported significantly lower scores in the General
health (GH), Bodily pain (BP), Vitality (VT), Mental
health (MH) and physical health component summary
(PCS) than responder to PPI (P < 0.05). A multiple
regression analysis presented that taking NSAIDs and
partial response to PPI therapy were significant factors
that affected PCS score (P < 0.05).

Conclusion: Partial responder to PPI therapy and
NSAIDs use could be factors associated with decreased
HRQoL in patients with GERD.

Responder to PPI

SF-8 domains PPI (n=50) (n=44) p-value
mean (s.d.) mean (s.d.)

General health GH 44.4 (6.9) 48.5 (6.5) 0.005 *

Physical functioning | PF 45.7 (8.9) 47.9 (6.5 0.173

Role-physical RP 44.9 (10.2) 48.3 (6.8 0.066

Bodily pain BP 45.3 (8.5) 52.0 (10.2) 0.001 *

Vitality VT 46.7 (8.4) 50.8 (5.7) 0.009 *

Social functioning SF 46.4 (7.7) 48.3 (8.4 0.262

Mental health MH 46.3 (9.9) 50.0 (6.1) 0.015*

Role-emotional RE 46.3 (9.4) 494 6.1) 0.073

Physical health

component PCS 43.7 (7.8) 47.8 (6.5) 0.008 *

summary

Mental health

component MCS 46.6 (8.6) 49.1 (6.5) 0.125

summary
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Univariate analyasis * p<0.05
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Correlation between the new oropharyngeal pH-moni-
toring with the Restech® probe for laryngo-pharyngeal
reflux and responsiveness to anti-secretive therapy

C. VAILATI, G. MAZZOLENI, S. BONDI, M. BUSSI,
P. A. TESTONI and S. PASSARETTI

Milan, Italy

Objective: To assess the ability of the oropharyngeal
pH-monitoring in predicting the response to a 3-month
double dose PPI (proton pump inhibitor) therapy in
patients with GERD-related supra-esophageal
symptoms.

Methods: Twenty-five consecutive patients with
chronic (>6 months) LPS were prospectively enrolled
from May to September 2011. A previous allergological
and ear-nose-and-throat evaluation excluded other than
GERD diagnosis. Reflux symptom index (RSI) score
was recorded and only patients with a score >13 were
considered eligible for the study. 24-h oropharyngeal
pH-monitoring was performed after having stopped an-
tisecretive therapy for at least 14 days. All the patients
were given a 3 months therapy with pantoprazole

40 mg bid and then repeated the RSI score. Patients
were considered as responders if a 5-point decrease in
RSI score was recorded.

Results: 15/25 patients (60%) responded to therapy;
Groups of responder and non responder patients were
comparable regarding to demographic aspects. 10
patients (40%) had a pathological oropharyngeal pH-
monitoring study. All the patients with a positive Res-
tech® study (n = 10; 40%) resulted responsive to PPI; 5
patients (20%) with a positive Restech® study resulted
responsive too and 10 patients (40%) with a negative
Restech® study were non responsive to PPI; with this
difference being statistically significant (P = 0.002).
Responsive patients resulted also in a higher rate of
oropharyngeal acid exposure in the orthostatic posi-
tion, expressed as Ryan Score, compared to non respon-
sive patients (49.8 = 58.1 vs 2.12 + 0.0, P = 0.002).
Considering responsiveness to medical therapy as the
gold standard for the diagnosis of LPR, the oropharyn-
geal pH-monitoring with the Restech® probe showed a
global sensitivity of 67% with a specificity of 100%.
Conclusion: All the patients with a pathological oro-
pharyngeal acid exposure assessed with the Restech®
probe clinically responded to a 3 months course of dou-
ble dose PPI therapy. The oropharyngeal pH-monitor-
ing resulted in a very high positive predictive value
(PPV), however, further data are warranted before the
Restech® evaluation could be routinely proposed for
patients with LPS.
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Treatment of halitosis: Results of itopride
hydrochloride therapy

O. SALAMAKHINA

Moscow, Russia

Objective: To evaluate the efficacy of itopride
hydrochloride in the treatment of halitosis in patients
with reflux disease.

Methods: A total of 53 patients with halitosis
combined with reflux disease were evaluated (36
women and 17 men aged from 23 to 65 years); oral
cavity diseases and ear, nose, and throat inflammatory
abnormalities were first ruled out in them. The
diagnosis of reflux disease was verified by oesophago-
gastroduodenoscopy. To evaluate upper gastrointestinal
motility and evacuation, all patients underwent
ultrasonography of the stomach and duodenum.
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Results: Apart from unpleasant breath odours, study
subjects had other complains, such as heartburn (42
subjects), a bitter taste (36 subjects - 67.9%), a sour
taste in the mouth (39 subjects - 73.6%), eructation (32
subjects - 60.4%), and nausea (28 individuals - 52.8%].
Four people cited halitosis as their only complaint.
The following conditions were diagnosed in study
subjects: endoscopy-negative gastroesophageal reflux
disease in 32.1% of cases (17 individuals), catarrhal
oesophagitis - 64.1% (34 subjects), erosive oesophagitis
- 3.8% (2 patients). Duodenogastric reflux was observed
in 12 individuals. All study subjects took Nolpaza

20 mg twice daily (half an hour before breakfast and
before dinner) plus Gaviscon 15.0 mL three times per
day for 2 weeks, after which clinical changes in the
symptoms were evaluated. Halitosis remained at the
same level in 5 patients, while 14 subjects had it
improved. Duodenogastric reflux (P < 0.05), as well as
low-motility stomach dyskinesis (P < 0.05), was
observed statistically significantly more frequently in
this subgroup (n = 19). We therefore added itopride
hydrochloride 50 mg three times per day (half an hour
before a meal) to ongoing treatment in this patient sub-
group. Treatment outcomes were assessed 3 weeks
later: halitosis was eliminated in 17 out of 19 patients,
2 subjects had it significantly improved, which was
confirmed by ultrasonography data, as improved gastric
motility and a duodenogastric reflux relief were seen
in 84.2% and 73.7% of cases, respectively.

Conclusion: The development of halitosis in patients
with reflux disease was considerably affected by the
duodenogastric reflux and low-motility stomach dyski-
nesis. Itopride hydrochloride showed a high effective-

ness in the treatment of halitosis in this patient

category.
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On the choice of prokinetic in the complex treatment
of gastroesophageal reflux di

A. KOSHEL', A. V. KARPOVICH?, S. S. KLOKOV?
and T. V. DIBINA®

IScientific-Research Institute, Gastroenterology,
named after G. K. Zherlov, Moscow, Russia, and 28ci-
entific-Research Institute, Gastroenterology, named
after G. K. Zherlov, Seversk, Tomsk Region, Russia

Objective: To investigate the influence of different
generations of prokinetics on oesophageal lower
oesophageal sphincter (LOS) motility in patients with
gastroesophageal reflux disease (GERD).

Methods: The study included 78 patients with a diag-
nosis of gastroesophageal reflux disease verified by
clinical and instrumental evaluations. Oesophageal and
LOS motility was evaluated using a Polygraf ID multi-
channel monitoring system (Denmark). Obtained data
were analyzed with the Polygram NET application
package (Medtronic A/S).

Results: Subjects were divided into three groups com-
parable in gender, age, and severity of oesophageal
inflammation. All patients received a proton pump
blocker as basic therapy, once daily in the morning,
before a meal. In accordance with the study objective,
Group 1 patients (n = 24) were also administered meto-
clopramide; domperidone was given in Group 2

(n = 28) and itopride hydrochloride in Group 3 (n = 26).

Saturday, 8 September 2012, 12.30 — 14.30, Foyer Sala Magenta
PS-30 Clinical Session: Stomach: Clinical
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Development and validation of a mixed liquid / solid
test meal for scintigraphic assessment of gastric func-
tion in clinical practice

H. PARKER', E. TUCKER', C. HOAD?, N. HUD-
DERS', C. COSTIGAN®, L. MARCIANI", A. PER-
KINS®, E. BLACKSHAW®, P. GOWLAND? and M.
FOX

!Biomedical Research Unit, University of Nottingham,
Queens Medical Centre Hospital, United Kingdom,
28PM Magnetic Resonace Centre, School of Physics,
University of Nottingham, United Kingdom, *SPM
Magnetic Resonance Centre, School of Physics, Uni-
versity of Nottingham, United Kingdom, “NIHR Bio-
medical Research Unit, University of Nottingham,
Quenns Medical Centre Hospital, United Kingdom,
School of Radiology, University of Nottingham, Uni-
ted Kingdom, °School of Radiology, University of Not-
tingham, Queens Medical Centre Hospital, United
Kingdom, and "NIHR Biomedical Research Unit, Uni-
versity of Nottingham, Queens Medical Centre Hospi-
tal, United Kingdom

Objective: Dyspeptic symptoms after meals (postpran-
dial distress) are common in the community; however
current investigations, including scintigraphic mea-
surement of gastric emptying (GE) does not explain the
causes of symptoms (Pasricha CGH11). This may be
related to use of small, solid test meals that stimulate
little response from gastric function or symptoms.
Pilot studies using a large liquid meal have shown
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potentially diagnostic abnormalities in functional dys-
pepsia (Tucker DDW12); however there are many
causes of dyspepsia and assessment of solid emptying
may provide additional information in other conditions
(e.g. diabetic gastroparesis). Here, we describe the
development and validation of a mixed liquid / solid
test meal for use in clinical practice.

Methods: Optimal volume and composition of the
liquid component for assessment of gastric function was
established and GE assessed in 60 age and sex stratified
healthy subjects and 8 patients with functional dyspep-
sia (FD). Optimal physical characteristics were assessed
for the non-nutrient solid component (agar balls with
known breaking strength) by both scintigraphy and
MRI. Pilot values for scintigraphy using a double
labelled solid / liquid meal were assessed together with
reproducibility of liquid GE alone (n = 9) and with non-
nutrient, solid component (n = 11) healthy subjects.
Results: All healthy volunteers and 92% FD patients
tolerated 400ml (0.75kcal/ml) liquid nutrient taken at
40ml/min. Compared to age and sex matched healthy
subjects, FD patients had rapid early (gastric con-

tent@t = 0 after ingestion 345(333-358) v. 325(310-
350)ml; P = 0.052) followed by slow late GE rate
(3.5(3.0-4.2) v. 2.7(2.1-3.1)ml/min; P = 0.012); as a result
GE half time was not different (t50 48(39-56) v. 52(44—
54)min; P = 0.710). Good reproducibility for liquid GE
was demonstrated (t50 Bland-Altman bias
5(SD=11)min). All participants could swallow 12x12mm
agar balls. Optimal breaking strength to assess solid GE
was 0.8N/m2. In healthy subjects at 60min and 120min
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After the end of treatment (6 - 8 weeks), 74 patients
were evaluated (94.9%). All of them presented with
improved LOS tone and average peristaltic wave ampli-
tude in the oesophageal body. The mean LOS pressure
values were 17.8 + 3.1 mm Hg, 16.8 + 3.6 mm Hg, and
18.1 + 2.7 mm Hg for Groups 1, 2, and 3, respectively.
The mean oesophageal body contraction amplitude val-
ues had increased to 83.6 + 22.3 mm Hg,

78.7 +22.6 mm Hg, and 77.5 + 21.9 mm Hg, respec-
tively. However, metoclopramide-treated patients pre-
sented with no statistically significant changes in
oesophageal body conduction rate or contraction dura-
tion, while their post-swallow LOS relaxation degree
had decreased considerably, to a mean of 82.3 + 9.1%
of baseline, leading to symptoms of oesophageal dys-
phagia in some of the patients. Group 2 patients
retained adequate LOS relaxation during swallowing
(more than 90% of baseline); they too, like in Group 1,
had no statistically significant changes in oesophageal
body conduction rate or peristaltic wave duration, and
retained their biphasic pattern of distal oesophageal
contraction. Group 3 patients were observed to have,
along with still adequate LOS relaxation upon swal-
lowing, an increased peristaltic wave conduction rate
in the oesophageal body, to a mean of 0.09 = 0.01 m/
sec, and a reduced duration of distal contraction, to a
mean of 2.5 + 0.5 sec, along with a normalized contrac-
tion pattern (biphasic to monophasic).

Conclusion: The inclusion of itopride hydrochloride
in the complex treatment of gastroesophageal reflux
disease was thus shown not just to increase LOS pres-
sure and oesophageal contraction amplitude but also to
normalize the contraction pattern without causing
LOS relaxation.

a median 8(5-10) and 3(1-5) agar balls were present in the
stomach on MRI and gastric retention of labelled solid
was 80%(74-87 %) and 64%(45-81%) on GS respec-
tively. Liquid GE was not altered by co-ingestion of the
agar beads (t50 Bland-Altman bias -9 (SD+19)min with
solid compared to liquid alone).

Conclusion: The mixed liquid / solid test meal pre-
sented provides an objective assessment of (1) liquid
GE sensitive to gastric dysfunction in FD and (2) solid
GE with objective assessment of work done breaking
down solids. The presence of non-nutrient agar balls
had no systematic effects on liquid GE and, thus,
liquid and solid GE can be assessed independently.
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Performance characteristics of scintigraphic measure-
ment of gastric emptying of solids in health

M. CAMILLERI, J. ITURRINO?, A. E. BHARUCHA?,
D. BURTON? and A. R. ZINSMEISTER?

"Mayo Clinic, Dept. of Gastroenterology, Rochester,
MN, USA, and °Mayo Clinic, Rochester, MN, USA

Objective: Gastric emptying of solids (GE) is mea-
sured in pharmacodynamic and diagnostic studies.
There is limited information about the performance
characteristics of scintigraphic GE. Aims: To assess
inter- and intra-subject coefficients of variation (COV)
of scintigraphic GE measurements in healthy subjects,
and associations of GE with gender and BML

167



168 POSTER SES

Methods: Data from healthy participants with scinti-
graphic measurements of GE of solids were analyzed.
Primary endpoints were gastric emptying T1/2 (GE T1/
2)and GE at 1,2, 3 and 4 h.

Results: The patient cohort consisted of 105 males
and 214 females; at least 2 studies were performed in
47 subjects [16 males (M), 32 females (F)]. Inter-subject
COV (COVinter) for GE T1/2 were similar in M and F:
overall 24.5% (M 26.0%, F 22.5%); COV are predict-
ably lowest for GE at 4h (COVinter 9.6%). COVintra
for T1/2 and GE4h were overall 23.8% and 12.6%,
respectively, and were similar to COVinter values.
Gender (but not BMI) was significantly associated with
GE T1/2 [P < 0.001, F 127.6+/- 28.7 (SD) min; M
109.9+/- 28.6 min| and with GE at 1h and 2h. Repeat
GE T1/2 values in 47 participants were significantly
correlated (r = 0.459, P < 0.001) with median difference
of -6 min (mean -1.6, range -56 to 72 min). Bland-Alt-
man plots showed A GE T1/2 similarly distributed
across mean GE T1/2 100 to 155 minutes, and across
studies conducted 90 to 600 days apart.

Conclusion: Inter-subject variations in scintigraphic
GE results are only slightly higher than the intra-sub-
ject measurements; intra-subject estimates are repro-
ducible over time in healthy volunteers. Gender, but
not BMI, is significantly associated with GE results.
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Gastroparesis in the joint hypermobility syndrome

A. FIKREE', C. O'BRIEN?, R. AKTAR?, |. JAFARF, N.
SCHAUB?, P. KUO? D. SIFRIM? and Q. AZIZ?

!The Wingate Institute, Dept. of Neurogastroenterolo-
gy, London, United Kingdom, and *Wingate Institute,
BICMS, Neurogastroenterology, Queen Mary Univer-

sity London, United Kingdom

Objective: The Joint Hypermobility Syndrome (JHS) is
a non-inflammatory connective tissue disorder charac-
terised by hyperflexibility of the joints and skin.
Affected patients have a high prevalence of gastrointes-
tinal (GI), especially postprandial, symptoms. GI
dysmotility is common in symptomatic JHS patients.
Therefore our aim was to determine the prevalence of
gastroparesis in JHS patients with postprandial nausea,
vomiting or satiety and to compare this with a non-hy-
permobile control group that required gastric emptying
studies for presumed gastroparesis.

Methods: Over a 3 year period we evaluated 72 con-
secutive patients (both JHS and non JHS) who were
referred from our hospital for gastric emptying studies:
age 13-72 years, 54 female. Hypermobility status was
assessed using the Brighton classification. Demo-
graphic data, GI symptom profile, presence of diabetes
and medication history were obtained through medical
interview. Gastric emptying was assessed using 13C-
labelled octanoic acid breath testing. Diagnosis was
based on T 1/2: Normal: <135 min, delayed: 135-

200 min, severely delayed: >200 min.

Results: Of the 72 patients, 29 had JHS, 37 had no JHS
and 6 were undetermined, and therefore excluded. JHS

168

patients were significantly younger (28 = 10 vs 39 = 13,
p:0.00), and more likely be female, though this was not
significant (83% vs 65%, p:0.1). Gastroparesis was pres-
ent in 66% of JHS patients and 62% non JHS patients,
p:0.78. JHS patients were significantly more likely to
have SEVERELY delayed gastric emptying (35% vs 11%,
p:0.016)., which was not accounted for by coexistent dia-
betes, or medication which could cause gastroparesis.
The prevalence of GI symptoms was similar in both
groups except for higher postprandial satiety as a primary
complaint in the JHS patients (21% vs 0%, p:0.039).
Conclusion: There is a high incidence of gastroparesis
in JHS patients with post prandial symptoms and this
is more likely to be severe and associated with post
prandial satiety in comparison to those without JHS.
Possible mechanisms in JHS include gastric connective
tissue abnormalities, as in scleroderma, or coexistent
autonomic dysfunction, which is often associated with
JHS. As there is an association between JHS and unex-
plained GI symptoms, the diagnosis of JHS should be
considered in patients with idiopathic gastroparesis.

431

Prevalence and outcomes of gastroparesis among
hospitalized patients in US

S. PARASA', A. R. MAHANKALI SRIDHAR' and

K. OLDEN?

"Washington Hospital Center, Dept. of Internal
Medicine, District of Columbia, USA, and 28t Josephs
Medical Center, Gastroenterology, Phoenix, USA

Objective: Gastroparesis is a common complication of
diabetes (DM). Little information is available in regards
to the health care burden due to gastroparesis due to
diabetes or due to other causes. The aim of our study
was to comprehensively describe the frequency, impact
and outcomes all causes of gastroparesis among hospi-
talized patients.

Methods: We used the Nationwide Inpatient Sample
database (NIS-The largest all-payer inpatient database of
United States) for year 2006 in the age group 18-90 years
for our study. We identified patients who were admitted
with gastroparesis as the principal diagnosis identified
by International Classification of Diseases 9 Clinical
Modification (ICD9 CM) diagnosis code for gastroparesis
(536.3). To identify patients admitted due to diabetic
gastroparesis an additional secondary diagnosis of DM
(ICD 9 CM - 250) along with a primary diagnosis of gast-
roparesis was used. Similarly, cardiovascular complica-
tions of DM hospitalizations were identified based on an
ICD 9 CM 390 - 448, retinal complications ICD 9 CM-
362, renal complications ICD 9 CM-585 as principal
diagnosis respectively along with any listed secondary
diagnosis of DM. Outcomes including in-hospital mor-
tality, Length of Stay (LOS), total hospital charges were
obtained from the database. All statistical analyses was
done using STATA MP 10.0 (College Station, TX) using
the appropriate survey commands to adjust for the com-
plex sampling design of the NIS.

Results: DM gastroparesis is a common non cardiac
complication of DM which accounted for 3488 hospital
admissions in 2006. However, DM gastroparesis is the
most common diabetic complication for hospitaliza-
tion among younger age groups. It comprises of 74.5%
of the total hospital admissions among 18-35 year old
group and 58.1% among 36-50 year old age group.
Interestingly, though DM gastroparesis (28.8%) is a sig-
nificant cause of hospitalizations due to gastroparesis,
it was not the most common cause of gastroparesis
which comprised of a 12104 total admissions. Also,

the mean LOS due to DM gastroparesis was 4.9 days

which is slightly lower than that due to non diabetic
causes of gastroparesis(5.74).The mean difference in
the cost of hospitalization due to non DM and DM
causes of gastroparesis was $2293. The total mean eco-
nomic burden of DM gastroparesis was $76 million
and a non-DM cause is $289 million.

Conclusion: Gastroparesis is a significant cause of
morbidity and has a significant economic burden in
the US. DM gastroparesis is a significant cause of hos-
pitalizations among people of younger age groups.
However, non-DM causes of gastroparesis are the most
common cause of gastroparesis in general.
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Gallbladder and gastric motility in obese newborns,
preadolescents and adults

A. DI CIAULA', P. PORTINCASA? and D. Q.-H.
WANG®

"Hospital of Bisceglie, Dept. of Internal Medicine,
Italy, 2University of Bari, Biom. Sciences and Human
Oncol., Dept. of Internal Medicine, Italy, and 3Inter-
nal Medicine, Div. of Gastr. and Hepat., Saint Louis
University School, St. Louis, USA

Objective: To comparatively study gallbladder and
gastric motility in 3 age groups of lean and obese sub-
jects: newborns, preadolescents and adults.

Methods: Lean and obese subjects from 3 different age
groups were studied noninvasively: 50 newborns (1-
12 months, 6 obese), 18 preadolescents (7-8 years, 7
obese), and 99 adults (22-80 years, 32 obese) classified
according to standard normal tables and body mass
index. Changes of fasting/postprandial gallbladder and
gastric motility were assessed simultaneously by func-
tional ultrasonography in response to milk (newborns
and preadolescents) and to a liquid test meal (adults).
Results: In newborns, fasting and postprandial gall-
bladder volumes and gastric emptying were similar
between obese and lean subjects. In preadolescents,
obese subjects had a larger fasting gallbladder volume,
with slower postprandial gastric emptying than lean
subjects. In obese adults, the most evident dysfunction
emerged, with larger fasting and postprandial residual
gallbladder volume, and slower postprandial gastric
emptying than lean subjects.

Conclusion: Obesity is associated with abnormal gall-
bladder and gastric motility patterns which appear in
preadolescents and deteriorate in adults. Such abnor-
malities are absent in obese newborns. Functional
ultrasonography can detect altered cholecysto-gastric
motility at the earliest stage. Our findings suggest an
age-related decline of motility, probably secondary to
excessive fat and insulin-resistance.
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Functional dyspepsia syndrome is extremely frequent
across the eating disorders

A. SANTONICOLA', P. IOVINO?, S. GALLOTTA?, A.
FORTUNATO?, L. PELLEGRINF and C. CIACCI®
Federico IT University, Clinical and Experimental
Medicine, Naples, Italy, ?University of Salerno, Dept.
of Medicine, Italy, and *University of Salerno, Dept. of
Medicine and Surgery, Italy

Objective: There is a complex relationship between
Eating Disorders (ED) and gastrointestinal symptoms.
It is well known that a large part of ED patients seek
attention from gastroenterologists for GI symptoms.
Aim: to study the prevalence of Functional Dyspepsia
(FD), according to the Rome III criteria, across the ED

NEUROGASTROENTEROL MOTIL 2012, 24, SUPPLEMENT 2, 43-190



diagnoses: anorexia nervosa (AN), bulimia nervosa (BN)
and eating disorder not otherwise specified (EDNOS)
(classified according to the criteria of the Diagnostic
and Statistical Manual of Mental Disorders, 4th edi-
tion, DSM-IV) and to compare their prevalence to Con-
stitutional thinness (CT), obese (OB) patients and
healthy volunteers (HV).

Methods: 20 AN, 6 BN, 10 EDNOS patients were
recruited from an outpatient clinics devoted to ED.
Their data were compared to that of 9 CT subjects, 32
OB patients and 22 HV. All participants underwent a
careful interview to diagnose FD (Rome III criteria) and
a standardized questionnaire for the intensity-fre-
quency score of early satiety, epigastric fullness, pain
and burning (0-6). Chi-square, ANOVA and post-hoc
Sheffée were used for comparisons.

Results: The study’s groups were similar for age and
gender distribution. The prevalence of FD was 90% in
AN, 100% in BN, 89% in EDNOS, 56% in CT, 18% in
HV and 0% in OB patients (z-square, P < 0,0001). All
participants, who received a diagnosis of FD, fulfilled
criteria for Post Prandial Distress Syndrome (PPDS),
except 1 BN patient who fulfilled Epigastric Pain Syn-
drome (EPS) criteria. AN, BN and EDNOS patients
showed a significantly higher postprandial fullness
intensity-frequency scores compared to CT, OB
patients and HV (Scheffe, P < 0.05, respectively). Early
satiety intensity-frequency scores were significantly
higher in AN, EBNOS and CT compared to OB and HV
group (Scheffe, P < 0.05, respectively).

Conclusion: There is a very high prevalence of FD, in
particular PPDS, in ED. Is it mandatory in an outpa-
tient gastroenterology clinic to investigate about ED
when patients meet criteria for PPDS?
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Comparison of Continuous Breath Test (CBT) versus
Gastric Scintigraphy (GS) for Gastric Emptying Rate
(GER) measurement in healthy and dyspeptic subjects
R. DICKMAN', T. ZILPER?, A. STEINMETZ®, L. PAK-
ANAEV?, Y. RON’, H. BERNSTINE®, D. GROSHAR®,
Y. NIV? and H. SHIRIN®

!Rabin Medical Center, Dept. of Gastroenterology, Pe-
tach Tikva, Israel, ?’Rabin Medical Center, Gastroen-
terology, Petach Tikva, Israel, *Rabin Medical Center,
Nuclear Medicine, Petach Tikva, Israel, and *Tel-Aviv
Medical Center, Gastroenterology, Israel

Objective: Gastric emptying rate (GER) measurement
by continuous breath test (CBT) may offer an alterna-
tive to gastric scintigraphy (GS). However, there is still
little information about normative values of the CBT.
The objectives of this study were to determine local
normative data for GS and CBT and to compare an
automated, real-time, non-radioactive, CBT method
versus GS for GER measurement in healthy controls
and dyspeptic patients.

Methods: A standard meal of 250 Kcal, double labeled
both with 1 mCi of Tc-99 m colloid and 100 ug of non-
radioactive C-13 octanoic acid was administered to 22
patients with functional dyspepsia and to 20 healthy
controls. Simultaneous, 4 h GER measurement by
sequential GS and CBT (BreathID, Exalenz Bioscience,
Israel), was performed on all subjects. Gastric half-
emptying time (T') obtained by GS and CBT were
compared by linear regression analysis. GS and CBT
were compared by kappa test of agreement for normal/
abnormal results.

Results: Mean age, M/F ratio and mean BMI (kg m™)
were 51.5 = 15.12 years., 20/22 and 25, respectively.
The upper limit of normal gastric T% was 100 min by
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GS and of 140 min by CBT respectively. Linear correla-
tions (R-values) for CBT and GS were 0.63 for gastric
T'%. The kappa test for agreement of CBT and GS (nor-
mal/abnormal) gastric T% was 0.73.

Conclusion: The novel CBT may be suitable as an
alternative method for on-line GER evaluation, in a
simple, office based and non-radioactive setting.
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Upper functional gastrointestinal disorders in young
adults

A. TOGHIANT, P. ADIBF, E. BEHZAD? and M. SHA-
FIEEYAN?

!Islamic Azad University, Najafabad Branch, Isfahan,
Islamic Republic of Iran, and °Isfahan University of
Medical, Sciences, Isfahan, Iran, Islamic Republic of
Iran

Objective: Functional Gastrointestinal disorders
(FGID) are common disorders in gastroenterology
which are common in young adults.The aim of this
study is evaluating the prevalence of upper FGID in
iranian young adults.

Methods: This was a cross-sectional study which was
on 995 persons who were going to marry. A ROME III
based questionnaire was used to determine the
frequency of upper GI Syndromes among the sample
population.

Results: Our results determined 74 subjects had func-
tional dyspepsia (36 subjects diagnosed as postprandial
distress syndrome patient and Epigastric pain syn-
drome was seen in 38 subjects). Functional heartburn
was diagnosed in 52 participants. Globus was seen in
35 subjects and 41 had unspecified excessive belching.
Conclusion: Many epidemiologic studies were done
all around the world but there are different reports
about prevalence and incidence of FGIDs. Our results
were agreed with reported prevalence of FGIDs in Iran
in adults. And our findings were agreed with some
other Asian studies.
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Upper gastrointestinal symptoms after laparoscopic
sleeve gastrectomy for morbid obesity

M. CARABOTTY, G. SILECCHIA?, L. PIRETTA®, F.
LEONETTI’, D. CAPOCCIA?, F. COCCIA?, F.
GRECO?®, E. CORAZZIARI® and C. SEVERI®
!University of Rome, Dept. of Internal Med. Specialites,
Ttaly, ?University, Dept. of Medical Surgical Sciences,
Rome, Italy, *University, Dept. of Int Med Specialites,
Rome, Italy, “University, Dept. of Experimental Medi-
cine, Rome, Italy, and *AUSL Viterbo, Italy

Objective: In the last years, Laparoscopic Sleeve Gas-
trectomy (LSG) has increased in popularity as both a
definitive and staged procedure for morbid obesity. The
hypothesized anatomic and physiologic modifications
produced by LSG lead to a balance between exacerbat-
ing and protective factors for gastro-esophageal reflux
disease (GERD). However some of these factors, such
as alterations in gastric emptying or compliance, can
also contribute to the genesis of dyspeptic symptoms.
In addition the relationship between upper gastrointes-
tinal symptoms and GERD is controversial and may
have a different origin. Aim of this study is to evaluate
upper gastrointestinal symptoms associated to LSG
and to investigate PPI efficacy.

Methods: Validated symptom questionnaires for dys-
pepsia and GERD, following Rome III and Montreal cri-
teria respectively, have been filled in by 67patients

NEUROGASTROENTEROLOGY & MOTILITY © 2012 BLACKWELL PUBLISHING LTD

R SESSIONS 169

(F=51and M = 16; median age 45 years, range 27-67)
after LSG for morbid obesity (median BMI pre-surgery
46 Kg m?, range 31.3-64.6). Symptoms were considered
newly developed after LSG when appearing for the first
time or the pre-surgical symptoms worsen after surgery,
and present at least once a week. After performing an
overall analysis of symptoms, the influences of the time
interval from LSG, weight loss and symptomatic
response to PPI treatment have been evaluated.

Results: After LSG, the most prevalent symptoms are
postprandial fullness and early satiation configuring a
PDS-like dyspepsia rather than GERD. PDS-like is
present in 61.2% (41/67) whereas GERD in 23.8% (16/
67). No epigastric pain syndrome-like dyspepsia is
observed. In dyspeptic patients, nausea is present in
29.3% (12/41) and vomiting in 24.4% (10/41). In GERD
patients, atypical symptoms are present: chest pain in
31.2% (5/16), extraesophageal symptoms (hoarseness
and cough) in 31.2% (14/67) and dysphagia in 25% (4/
16) of patients. This last symptom results also to be
associated to PDS-like in 24.4% (10/41). GERD symp-
toms disappear or improve in 20.9% (14/67) of patients
after LSG. Finally, time interval, and weight loss from
surgery, do not influence symptoms presentation and
the response to concomitant PPI therapy.

Conclusion: After LSG the prevalence of PDS-like
dyspepsia is higher than GERD. In addition typical
GERD symptoms responded poorly to PPI therapy.
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Comparison of a breath test versus gastric scintigraphy
for the measurement of gastric retention in healthy
subjects

R. DICKMAN', T. TSADOK PERETS?, T. ZILPER®, A.
STEINMETZ®, L. PAKANAEV? Y. RON?, H. BERNS-
TINE®, D. GROSHAR?®, Y. NIV® and H. SHIRIN®
1Rabin Medical Center, Dept. of Gastroenterology, Pe-
tach Tikva, Israel, >Rabin Medical Center, Gastroen-
terology, Petach Tikva, Israel, *Rabin Medical Center,
Nuclear Medicine, Petach Tikva, Israel, and “Tel-Aviv
Medical Center, Gastroenterology, Israel

Objective: Gastric emptying rate (GER) measurement
by breath test (BT) may offer an alternative to gastric
scintigraphy (GS). There is no data about normative
gastric retention (GR) values of BT. The aims of the
study were to determine local normative data for GS
and BT and to compare the BT method versus GS for
GR measurement in healthy volunteers.

Methods: A standard meal of 250 Kcal, double labeled
both with 1 mCi of Tc-99m colloid and 100ug of non-
radioactive C-13 octanoic acid was administered to 12
healthy volunteers. Simultaneous, 4 h GER measure-
ment by sequential GS and BT was performed on all
subjects. Gastric emptying halftime (T') and the 4-
hour gastric retention (GR) percents obtained by GS
and BT were compared by linear regression analysis.
GS and BT were compared by kappa test of agreement
for normal/abnormal results.

Results: Mean age, M/F ratio and mean BMI were
51.1 + 14.12 years, 7/5 and 26 kg m?, respectively. The
upper limit of normal gastric T% was 100 min by GS
and of 150 min by BT respectively. Linear correlation
(R-value) between BT and GS for gastric T" was 0.628,
P =0.028. The kappa reliability test between GS and
BT (normal/abnormal) gastric T% was 0.625. When GS
and BT were assessed for agreement on normal/abnor-
mal results of 4-hour gastric retention (GR) percents,
in 12 out of 12 healthy volunteers GS and CBT con-
curred (100% overall agreement).
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Conclusion: The BT method may be suitable as an
alternative method for the measurement of gastric T%
and 4-hour gastric retention (GR) percents.
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Chronic transcutaneous electroacupuncture amelio-
rates dyspeptic symptoms in patients with diabetic
gastroparesis: A placebo-controlled multicenter clinical
trial using a newly developed microstimulator

J. CHEN?, I. SAROSIEK?, R. MCCALLUM?, T.
ABELL® Y. SUN*, N. MOODY?® and J. YIN'
!University of Texas, Dept. of Internal Medicine, Med-
ical Branch, GI Research, Galveston, USA, *Texas
Tech University, Internal Medicine, El Paso, USA,
SUniversity of Mississippi, Internal Medicine, Jackson,
USA, “Transtimulation Research Inc, Oklahoma City,
USA, and °University of Mississippi, Jackon, USA

Objective: Acupuncture is performed by a doctor/acu-
puncturist. Infrequent treatment (2-3 times/week), non-
compliance of patients and lack of controlled studies are
major contributing factors to inconsistent results in lit-
erature. The aims of this project were 1) to develop a
novel method of transcutaneous electroacupuncture
(TEA) using a custom-made wireless microstimulator
and to assess the efficacy of chronic TEA in treating dys-
peptic symptoms in diabetic gastroparesis patients.
Methods: Twenty six pts with diabetic gastroparesis
were enrolled and 18 of them (50.4 = 10.8 years, 5M,
13F) completed the study. In a crossover design, each
pt was blindly treated at home with 4-week TEA and
4-week sham-TEA in a randomized order. TEA was
performed via surface ECG electrodes placed at acu-
points PC6 and ST36 using pulse trains: train on of 2 s
and off of 3 s, 0.5 ms, 25 Hz and 2-6 mA (appropriate
and well tolerated). Sham-TEA was performed using
same parameters via non-acupoints. The pts were
asked to self-apply TEA/sham-TEA for 2 hrs after
lunch/dinner. The electrogastrogram (EGG) and ECG
were recorded during 4 visits (beginning and end of
each 4-week treatment). Gastroparesis cardinal symp-
tom index (9 questions) and Quality of Life (SF36) were
assessed weekly.

Results: (i) Watch-size stimulators were developed,
tested and used in the study without any problems. It
allowed the pt to resume daily activity during the treat-
ment; (ii) Good compliance was noted: the actual usage
of the therapy was 300.3 = 82.5 min per day (requested
usage: 300 min per day). (iii) 4-wk TEA not sham-TEA
significantly improved 5 of 9 gastroparesis symptoms:
nausea by 29.7% (P = 0.005 vs. baseline), vomiting by
39.3% (P = 0.055), abdominal fullness by 21.4%

(P = 0.0047), bloating by 20.6% (P = 0.006), and retching
by 31.1% (P = 0.006). A significant improvement in
body pain was also noted with TEA. (iv) 4-week TEA
not sham-TEA increased % of normal slow waves in
both fasting (72.8 + 14.1% vs. 79.9 = 13.5%, P = 0.05)
and fed (69.5 + 12.1% vs. 77.4 + 16.5%, P = 0.04) states.
(v) 4-week TEA not sham-TEA resulted in a trend of
increase in vagal activity in the fed state

(P =0.08).

Conclusion: The home-based TEA therapy is feasible
and effective in treating gastroparesis symptoms and
mechanisms involving central, gastric and autonomic
functions require further elucidation.
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Transcutaneous electrical stimulation (TES) therapy
improves gastric emptying in children with
slow-transit constipation — Implication for
non-invasive treatment for delayed gastric emptying
or gastroparesis

B. SOUTHWELL', Y. I. YIK®, D. ]. COOK®, D. M.
VEYSEY®, B. S. KING®, K. A. MORRIS®, C. F. TUD-
BALL®, T. M. CAIN®, A. G. CATTO-SMITH? and ]. M.
HUTSON®

"Murdoch Childrens Research Inst., Surgical Research
Group, Melbourne, Australia, 2 University of Malaya,
Dept. of General Surgery, Kualar Lumpur, Malaysia,
Royal Children’s Hospital, Dept. of Biomedical Imag-
ing, Flemington Road, Melbourne, Australia, “Royal
Children’s Hospital, Dept. of Gastro & Clin Nutrition,
Flemington Road, Melbourne, Australia, and *Royal
Children’s Hospital, Dept. of Urology, Flemington
Road, Melbourne, Australia

Objective: Transcutaneous electrical stimulation
(TES) therapy improves colonic transit in children with
slow-transit constipation (STC). Gastric emptying (GE)
in children with STC was recorded as part of a standar-
dised nuclear transit scintigraphy (NTS) protocol. We
hypothesized that TES may also affect gastric emptying
in these children. We aimed to assess the effect of TES
on GE in STC children using NTS.

Methods: STC children (n = 62) treated by TES (2

6 months) were reviewed retrospectively from a NTS
database (1999-2011, 344 with STC in 667 children;
Ethics30059A&30116A). TES was applied at the level
of the umbilicus using quadripolar stimulation. The
gastrointestinal nuclear transit study measured GE,
small bowel transit and colonic transit. GE was mea-
sured by t% (rate of tracer emptied to 50% of its origi-
nal activity from stomach, normal <50 mins). Colonic
transit was measured by geometric centre based on
region of interest at 6, 24, 30 and 48 hours.

Results: Paired NTS of 62 STC children (27 female, age
3-17 years, mean 9 years) pre- and post-TES were avail-
able. Twenty-one children had delayed gastric emptying
(DGE). STC children who were treated medically (n = 29,
15 female, age 3-17 years, mean 9 years, 9 with DGE)
showed no change in GE and colonic transit in NTS assess-
ment repeated after more than 6 months (Table 1). Four-
ty-one STC children with normal gastric emptying
(NGE) had TES with no effect on GE. However, in 21

STC children with DGE, TES improved GE significantly.
Conclusion: In STC children, TES improved GE if GE
was delayed. Similar effects have been reported for
direct gastric electrical stimulation via implanted elec-
trodes in adult diabetic patients with gastroparesis and
in children with delayed gastric emptying. TES could
be investigated as a non-invasive treatment for patients
with gastroparesis or DGE.

Table 1. Effects of medical treatment and TES on GE.

- - —
Gastric emptying, t % (mins) n (number of
Treatment group — Mean +SD p-value .
patient)
Pre
Medical + NGE 31+10 42+15 <0.01 20
Medical + DGE 77£19 64+19 0.19 9
TES + NGE 33410 38+18 0.08 41
TES + DGE 67420 43+19 <0.001 21
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Effects of the amino acid, glutamine, on gastric empty-
ing and the glycaemic response to oral glucose in
healthry young subjects

D. GENTILCORE!, S. AHMAD?, K. JONES?, .
GREENFIELD®, D. SAMOCHA-BONET® and

R. MCKINNON*

1University of South Australia, School of Health Sci-
ences, Adelaide, Australia, °The University of Adela-
ide, Discipline of Medicine, RAH, Level 6, Eleanor
Harrald Bld, Australia, *Garvan Institute of Medical
Research, Sydney, Australia, and *Flinders Centre for
Innovation in Cancer, Flinders University, Adelaide,
Australia

Objective: The rate of gastric emptying is a significant
determinant of postprandial glycaemia. Slowing gastric
emptying is associated with a reduction in postprandial
blood glucose in both healthy subjects and patients
with type 2 diabetes. Recent studies suggest that the
amino acid, glutamine, may slow gastric emptying and
improve the glycaemic response to carbohydrate-con-
taining meals. Accordingly, glutamine may prove use-
ful in the management of type 2 diabetes. The aim of
this study was to determine the effects of glutamine
on gastric emptying and the blood glucose response to
oral glucose in healthy young subjects.

Methods: Eight males (age: 21.6 + 0.7 years, body
mass index: 22.9 = 0.7 kg m™) were studied on two
separate occasions after an overnight fast. Gastric emp-
tying (2D ultrasound) and blood glucose (glucose
meter) were measured following ingestion of 75 g glu-
cose monohydrate (255 kecal) with and without gluta-
mine (30 g) in water (total volume 300 ml) between

t = 0-180 min.

Results: The magnitude of the rise in blood glucose
from baseline at t = 60 minutes was inversely related
to the T50 of the drink after both glutamine (r = -0.74,
P =0.03) and glucose alone (r = -0.77, P = 0.02). Gluta-
mine reduced (P = 0.05) the area under the blood glu-
cose curve between t = 0-30 minutes when compared
to glucose alone and there was a trend for gastric emp-
tying of glucose to be slowed by glutamine (T50: glu-
cose 88 = 9 minutes vs glucose with glutamine

107 + 11 minutes; P = 0.12).

Conclusion: In a dose of 30 g, glutamine attenuates
the blood glucose response to an oral glucose load
which is likely to be attributable to changes in gastric
emptying.
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Identification of novel domperidone metabolites in
gastroparesis patients’ plasma and urine

A. YOUSSEF', M. PATHIKONDA?, U. ARGIKAR®, H.
PARKMAN? and S. NAGAR'

1Temple University, Dept. of Pharmaceutical Sciences,
School of Pharmacy, Philadelphia, USA, 2Temple
University, School of Medicine, Philadelphia, USA,
and *Novartis Institutes for Biomed, Cambridge, USA

Objective: Domperidone is a dopamine type 2 receptor
antagonist that is used as a prokinetic agent to treat
gastroparesis. After oral absorption, it is extensively
metabolized in the liver. Previous studies reported oxi-
dative metabolites of domperidone, detected by radio-
metric-HPLC or single quadrupole mass spectrometric
(LC-MS) techniques. Our aim was to identify domperi-

NEUROGASTROENTEROL MOTIL 2012, 24, SUPPLEMENT 2, 43-190



done ‘phase I’ (oxidation/reduction) and ‘phase I’ (conju-
gation) metabolites with liquid chromatography (LC)
and tandem mass spectrometry (MS/MS).

Methods: Gastroparesis patients (n = 11, 18-65 years
old) currently being treated with domperidone at a dose
of 10 or20 mg 3-4 times/day were recruited. Subjects
were non-smokers and were not on other medications
known to be substrates, inducers or inhibitors of cyto-
chrome P450 (CYP) 3A4. At the start of the study, an
initial urine sample was collected. Patients were then
administered their usual domperidone dose. A blood
sample was collected one hour after the dose. Urine
was collected (entire volume collection) for 4 h post-
dose. All blood and urine samples were stored immedi-
ately upon collection at -20 °C until further analysis.
In vitro incubations were performed in human liver
microsomes (HLM) and recombinant purified CYP3A4
to characterize metabolism mediated by CYPs and UD-
Pglucuronosyltransferases and in human liver cytosol
for metabolism via sulfotransferases. Metabolite identi-
fication studies were carried out using LC- MS/MS.
Results: Seven metabolites were detected in human
plasma and urine samples. Domperidone was metabo-
lized to two mono-hydroxylated metabolites (M1, M2),
a de-alkylated metabolite (M5), and a di-hydroxylated
metabolite (M7). M1 was further glucuronidated and
sulfated to M8 and M11 respectively. To the best of
our knowledge, M7, M8, and M11 have not been
reported previously. Six additional metabolites were
identified In vitro in human subcellular fractions
which comprise two additional mono-hydroxylated
metabolites (M3, M4), an alcohol metabolite (M6) pos-
sibly formed from an aldehyde intermediate, and other
conjugative metabolites (M9, M10 and M12).
Conclusion: In total, 12 domperidone metabolites
including 6 new metabolites have been identified.
Furthermore, M1 to M7 were identified in CYP3A4
incubations indicating that it contributes to domperi-
done metabolism. These results will ultimately allow
a better understanding of domperidone disposition
in-vivo in humans.
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Improvement in the quality of life related to reflux
symptoms after Helicobacter pylori eradication therapy
K. HIRATA, H. SUZUKI, |. MATSUZAKI,

T. MASAOKA, Y. SAITO, T. NISHIZAWA,

E. IWASAKI, S. FUKUHARA, S. OKADA and T. HIBI
Keio University, Gastroenterology, Tokyo, Japan

Objective: The relationship between Helicobacter
pylori (H. pylori) eradication therapy and the risk of
developing gastroesophageal reflux disease (GERD) is
controversial. We investigated the influence of H.

pylori eradication on the risk of GERD by focusing on
the quality of life (QOL) and evaluating reflux symp-
toms.

Methods: Patients with H. pylori infection were
administered triple therapy for H. pylori eradication.
At 3 months and 1 year after the eradication therapy,
surveys were conducted to determine the health-
related QOL (quality of life in reflux and dyspepsia-Jap-
anese version, (QOLRAD-J)) and the severity of GERD
symptoms (Carlsson-Dent questionnaire, [CDQ)]).
Results: Forty patients were included in the analysis.
Both the scores on CDQ and QOLRAD-] were signifi-
cantly improved at one year after the eradication as
compared with the scores recorded before the eradica-
tion (P < 0.05, P < 0.05), although no significant
changes were found at three months after the eradica-
tion. In regard to the CDQ score being worse than 4
points, which is the recommended clinical cutoff
value, significant improvement of the CDQ score was
observed even at three months after the eradication

(P < 0.01). In particular, 29.4% of patients with worse
scores than 4 became totally asymptomatic within
three months. The proportions of patients in whom no
worsening of the CDQ and QOLRAD-] scores was
observed were 71.0% and 82.0%, respectively, at three
months after the eradication, and 85.7% and 88.2%,
respectively, at one year after the eradication. More-
over, the number of patients who needed to take
antisecretory agents was decreased, and the CDQ and
QOLRAD-] scores were improved except in patients
taking antisecretory agents (P < 0.05, P = 0.055).
Furthermore, the PG I/II ratio was significantly
increased even at three months after the eradication
(P < 0.001).

Conclusion: Improvement in GERD-related QOL and
reflux symptoms was observed at one year after H.
pylori eradication therapy. In addition, the degree of
improvement was even more pronounced in cases with
severe symptoms. These data suggested that H. pylori
eradication therapy may be a valid therapeutic option
for improving the GERD-related QOL and reflux
symptoms.
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Alterations of body weight and hormones regulating
food intake during a 1-year weight reduction program
in obese outpatients
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Gastrointestinal motility involvement of systemic
sclerosis in Chilean patients

A. M. MADRID, L. SOTO, G. LANDSKRON,

C. DEFILIPPI and M. CUCHACOVIC

Hospital Clinico Univ. de Chile, Dept. de Gastroenter-
ologia, Santiago, Chile

Objective: To characterize the gastrointestinal
motility involvement in Chilean patients fulfilling

© 2012 THE AUTHORS

ARA diagnostic criteria for systemic sclerosis

(SSc).

Methods: An esophageal manometry, surface electro-
gastrography, intestinal manometry, and lactulose H2
breath test were performed to 30 SSc patients, mean
age 52.7 year old (21-73 year old), 28 female, mean
onset 5.8 = 6.6 year, mean Rodnan score 12.3 = 8.7.
Nine patients presented diffuse SSc (dSSc) and 21 had
limited SSc (ISSc). Predominant symptoms (dysphagia,
nausea, vomiting, abdominal pain and distension, diar-
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Germany, and ®Charité Medical Center Berlin, Inter-
nal Medicine, Obesity Center, Germany

Objective: In Germany, 70% of men and 50% of
women are overweight (body mass index, BMI >25 kg
m™) or obese (BMI >30 kg m™). The prevalence is
increasing and effective treatment strategies urgently
needed. A sustained weight loss of 10% already leads
to a marked improvement of the patient’s metabolic
condition. Aims: To establish an outpatient weight
reduction program and investigate effects on body
weight and food intake regulatory hormones.
Methods: Eighty-seven obese patients (BMI >30 kg m”
2, 66 women, 17 men) were enrolled. The program con-
sisted of increasing physical activity, reducing calories
(-500 kcal per day), patient education, behavioral ther-
apy and relaxation. Examinations (interview, physical
examination, assessment of body weight and blood
withdrawal) were performed before (T0) and at 3, 6, 9
and 12 months. Plasma levels of the anorexigenic
hormones leptin and nesfatin-1 and the orexigenic
ghrelin were assessed by ELISA.

Results: At the start of the program age matched
men and women did not differ in BMI (43.4 + 3.2 vs.
41.6 + 1.7 kgm™, P > 0.05). The BMI decreased at all
time points (e.g. T3: -4.9 = 0.4%, T12: -8.3 + 1.5%)
compared to TO (P < 0.001) corresponding to a sus-
tained average weight loss of 12.2 kg at 12 months.
In line with the decrease of body weight, leptin
plasma levels were decreased at all time points (e.g.
T12 vs.TO: 4.3 = 0.3 vs. 6.2 + 0.4 ng ml”!, P < 0.01)
also reflected in a positive correlation of the change
of BMI with the change of leptin levels (r = 0.57,

P < 0.01). Plasma nesfatin-1/NUCB2 levels were
decreased at T6 (0.14 + 0.02 vs. 0.29 = 0.07 ng ml™,
P < 0.05) and afterwards increased again. In contrast,
ghrelin levels increased at T3, T6 and T9 (e.g. T6:
12.3 £ 1.1 vs. 9.9 + 0.5 ng ml!, P < 0.05) and
decreased again at T12.

Conclusion: We established an effective program for
obese patients leading to sustained weight loss of

12 kg (BMI -8%) after 12 months that was accompa-
nied by decreased leptin plasma levels. Based on the
colocalization of ghrelin and nesfatin-1 in the same
gastric cell in rats, a finding recently confirmed in
humans, this cell could play a pivotal role in the adap-
tation mechanisms altered under the present condi-
tions of weight loss. The alterations of ghrelin and
nesfatin-1 at 12 months irrespective of the sustained
decreased body weight may facilitate maintenance of
body weight loss after one year.
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rhea, and constipation) were registered using a VAS
score.

Results: Impaired esophageal motility was found in
80% of patients, mostly with hypotensive peristalsis
and reduced lower esophageal sphincter pressure

(11.9 + 1.3 mmHg). Only 30% of patients had gastric
involvement, mainly bradigastria and low power ratio.
The intestinal motility was impaired in 80% of SSc
patients, 54% of them with myopathic involvement,
37.5% with mixed pattern (neuromyopathic), and only
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8.3% with neuropathic intestinal motility. Orocecal
transit time assessed by lactulose breath test was
delayed in 30% of SSc patients and 53.3% had small
intestinal bacterial overgrowth. The most frequent
symptoms in these patients were heartburn (76%),
abdominal distension (70%), and dysphagia (63.3%).
Comparing dSSc with 1SSc patients, we found that
dSSc had lower distal esophageal body pressure

(25.1 = 13.6 mmHg versus 48.6 + 12.1 mmHg*), and a
more impaired intestinal motility (with lower ampli-
tude and frequency of MMC’s phase II and III*). Oroce-
cal transit time was more delayed in dSSc compared to
1SSc (112.5 = 27.1 min. versus 89.5 = 20.4 min.*), also
dSSc patients reported more severe dysphagia and vom-
iting*. There were no differences in electrogastrogra-
phy measures, small intestinal bacterial overgrowth,
and the rest of symptoms between these two clinical
presentations of SSc. (*P < 0.05).

Conclusion: Gastrointestinal motility involvement of
systemic sclerosis in Chilean patients is very common,
being more severe in diffuse SSc and mostly impairing
esophagus and small intestine. This highlights the role
of early diagnosis in these patients in order to protect
as much as possible, the gastrointestinal tract of micr-
ovasculopathy and fibrosis.

447

Duodenal mucosal lymphocyte subgroups in patients
with persisting abdominal symptoms after Giardia
lamblia infection

T. HAUSKEN', V. DIZDAR’, K. HANEVIK', O. D.
LARUM? O. H. GILJA!, ]. G. HATLEBAKK® and N.
LANGELAND'

!University of Bergen, Inst. of Medicine, Norway, and
2University of Bergen, The Gade Institute, Norway

Objective: Persisting abdominal symptoms may
develop after acute bacterial or viral gastroenteritis and
immune activation has been proposed to play an
important role. We investigated duodenal mucosal
changes in patients after an acute Giardia outbreak in
Bergen, Norway, in 2004.

Methods: Ninety-nine consecutive patients with per-
sisting abdominal symptoms after confirmed Giardia
infection 3-14 months previously treated with metro-
nidazole, were divided into: (1) patients with treatment
refractory chronic giardiasis (n = 39), and (2) patients
who had no current infection, and diagnosed with post-
infectious functional gastrointestinal disorder (PI-
FGID) (n = 60). Controls were: Recovered controls

(n = 19), who rapidly recovered after metronidazole
treatment; and healthy controls of Giardia unexposed
volunteers (n = 18). All subjects underwent gastroduo-
denoscopy with duodenal biopsies. Immunohistochem-
ical staining for CD3, CD4, CD8 and CD20 was
performed in intraepithelial lymphocytes (IEL), lamina
propria villus (Lpv) and lamina propria crypt (Lpc).
Results: IEL CD4 lymphocytes were significantly
increased in chronic giardiasis compared to PI-FGID
group (P < 0.0001) and healthy controls (P < 0.0001),
while recovered controls had more IEL CD4 than PI-
FGID (P = 0.008) and healthy controls (P = 0.003). All
Giardia exposed subjects had lower IEL CD8 counts
compared to healthy controls. CD4 Lpc were decreased
in chronic giardiasis (P < 0.0001) as well as in PI-FGID
(P < 0.0001) compared to healthy controls. Recovered
controls had more CD4 Lpc cells than both chronic giar-
diasis and PI-FGID patients. CD8 Lpc lymphocytes was
decreased in the chronic giardiasis group compared to
PI-FGID (P = 0.03), recovered controls (P = 0.04), and
healthy controls (P = 0.005). CD20 Lpc B-cell counts
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were increased in chronic giardiasis (P = 0.002), PI-FGID
group (P = 0.004) as well as in recovered controls

(P = 0.002) compared to healthy controls.

Conclusion: We found significant alterations in lym-
phocyte distribution in duodenal biopsies after Giardia
lamblia infection. Postinfectious FGID after Giardia
infection as well as chronic giardiasis had decreased
CD4 T-cell numbers in lamina propria, suggesting that
these patients may have a mucosal immune
dysfunction. B-cells (as stained by CD20) remained ele-
vated in both chronic giardiasis and PI-FGID as well as
in recovered controls, indicating long-term mucosal
immune alterations after Giardia infection.
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Impact of gastric electrical stimulation on duodenal
motility

G. GOURCEROL', E. HUET?, A. M. LEROF® and
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1Rouen University Hospital, Dept. of Physiology,
France, ?Rouen University Hospital, Surgery, France,
3Rouen University Hospital, Physiology, France, and
4Rouen University Hospital, Gastroenterology, France

Objective: Gastric electrical stimulation is currently
used to treat medically refractory nausea and vomiting.
Most of the studies found no a little association
between efficacy of GES and gastric motility or gastric
emptying, while duodenal motility has never been
investigated to date in implanted patients.

Methods: A 16h-antro-duodenal manometry was per-
formed in 8 patients before and at least 6 months after
implantation for GES. Duodenal motility was analyzed
4 h before a test meal (750 Kcal) and then for 12 h. Fre-
quency, amplitude, and duration of duodenal contrac-
tions and phase III of the motor migrating complex, as
well as the duodenal motility index (MI) and area
under the curve (AUC), were calculated pre and post-
prandially.

Results: Pre-prandial motility parameters were not
different between pre- and post-implantation periods.
The 4h post-prandial MI (+11%; P = 0.04) and AUC
(+43%; P = 0.01) were increased after implantation
compared to the 4h post-prandial MI and AUC before
implantation. This was in part due to the increase in
the mean amplitude (+21%; P = 0.04) and frequency
(+43%; P = 0.05) of the 4h post-prandial duodenal con-
tractions. The number and frequency of the phase III
of the motor migrating complex was not different
between recording made before and after implantation
(5.3/16h vs 7.9/16h; P = 0.08). However, the ampli-
tude but not the duration of phase III contractions
was enhanced after implantation (+36% P = 0.04).
Lastly, the time to return of phase III after the meal
was not different before and after GES (-27%;

P =0.32).

Conclusion: An overall increase in the amplitude of
the post-prandial duodenal contractions as well as the
phase III was observed after GES. Whether this effect is
related to a direct action of GES or to an improvement
of the nutritional status remains to be assessed.
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Use of ambul

y simult: us ements of
small bowel intra-luminal impedance and pressure to
predict the efficacy of migration motor complex phase
I

E. YAZAKI, ]. JAFARI, Q. AZIZ and D. SIFRIM

The Wingate Institute, Barts and The London School

of Medicine, United Kingdom

Objective: Standard investigations for patients with
suspected enteric neuropathy are small bowel manom-
etry and fluoroscopic assessment. Depending on these
results a decision to perform a full-thickness biopsy for
histopathological evaluation can be made. Small bowel
manometry gives us information of neuromuscular
integration by evaluating migrating motor complex
(MMC). Transport of intra-luminal contents in the
small bowel can be measured by multi-channel intra-
luminal impedance. MMC phase III (pIll) is thought to
be a house keeping phenomena by clearing intestinal
contents. We hypothesised that impedance could

be used to assess the efficacy of MMC pllI for ante-
grade transport of luminal contents, by comparing
changes in impedance before and after passage of the
plIlL

Methods: Twenty-four patients with suspected enteric
neuropathy underwent 24h small bowel manome-
try+impedance measurements. A three-channel
manometry catheter (15 cm apart) was combined with
a 3ch impedance electrodes. The catheter was posi-
tioned in the proximal small bowel, so that the most
proximal pressure+impedance channel was located in
DI1. Data were recorded on a portable data-logger
(Sleuth system, Sandhill Scientific, USA). Visual analy-
sis was performed, on a computer screen (BioView,
Sandhill Scientific, USA), to identify MMC pllls. The
pllls were classified as normal or abnormal (simulta-
neous or very rapid propagation). The mean baseline
impedance values in the most distal channel were
measured before and after MMC plils.

Results: A total of 67 MMC pllIs were recorded by
pressure, and all of them were identifiable by imped-
ance channels with distinct patterns, consisting of ini-
tial drop in impedance coincided with arrival of the
plIII front and rapid oscillation of impedance values
during phase III contractions followed by a plateau per-
iod with increased baseline impedance corresponding
to phase I (Fig 1). With normal MMC pllls, changes in
the baseline impedance before and after the pIll were
significantly larger (median 246 Q, range 139-452, in
44 pllls) than those with abnormal pllls (median 49 Q,
range -92-224, in 23 plils) (P < 0.0001).

Conclusion: Propagated MMC pllls were associated
with increased baseline impedance after the passage of
the pllls, suggestive of complete clearance of the intes-
tinal segment. Small or no impedance changes suggest
incomplete clearance. The efficacy of plll clearance
measured with impedance can be used to evaluate
MMC in patient with suspected enteric neuropathy.
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Double dissociation between severe CIPO, mild neuro-
logical, but severe neuroradiological findings: Presenta-
tion of 6 cases of Mitochondrial Neurogastrointestinal
Encephalomyopathy (MNGIE)

C. TONON', R. DE GIORGIO?, R. RINALDP, D. N.
MANNERS?, C. LA MORGIA®, C. TESTA?, G. RIZ-
ZO* E. BOSCHETTI?, F. GAINCOLA?, V. STANG-
HELLINI® and R. LODI*

1University of Bologna, Dept. of Internal Medicine,
Ageing and Nephrology, Italy, °Dep. of Clinical Medi-
cine, Policlinico S.Orsola-Malpighi, University of Bolo-
gna, Italy, 3Neu1010g1'ca1 Unit, Policlinico S.Orsola-
Malpighi, Bologna, Italy, MR Functional Unit, Policli-
nico S.Orsola-Malpighi, University of Bologna, Italy,
°Dept. of Neurological Sciences, University of Bologna,
Italy, and ®University of Bologna, Dept. of Clinical
Medicine, Italy

Objective: MNGIE is a rare autosomal recessive dis-
order caused by loss of function mutations in the
nuclear gene encoding tymidine phosphorylase that
led to mitochondrial DNA defects. Typical findings
are severe gastrointestinal dysmotility, cachexia, pto-
sis, ophthalmoparesis, peripheral neuropathy, and
white matter (WM) changes on brain MRI often dif-
fuse despite the absence of mental retardation or
deterioration. The aim of this study was to character-
ize in six MNGIE patients the leucoencephalopathy
combining advanced MR techniques such as MR
spectroscopy (MRS), and diffusion tensor imaging
(DTI).

Methods: Brain MR studies were performed using a
1.5T GE scanner. Six patients with a molecular diagno-
sis of MNGIE and 14 healthy controls were studied.
Conventional T1 and T2-weighetd MR images were
acquired. 1H- MRS was used to assess in brain WM
concentrations of N-acetyl-aspartate (NAA), marker of
neuronal and axonal integrity; creatine-phosphocrea-
tine (Cr); choline (Cho), component of membranes
phospholipids. Diffusion tensor imaging (DTI) was
acquired to quantify diffusion parameters of water mol-
ecules, such as mean diffusivity (MD). Group differ-
ences were calculated using the Student T-test.
Correlations were performed between 1H-MRS, DTI
and clinical parameters, using the Pearson test 1-tailed
(statistical significance: P < 0.05).

Results: In all six patients a diffuse confluent cere-
bral and/or cerebellar leucoencephalopathy was pres-
ent. In patients WM [NAA], [Cr], and [Cho] were
lower (P < 0.05) and WM MD higher (P < 0.05) than
in controls. WM MD values were negatively corre-
lated with WM [NAA] and positively correlated with
the age of patients (P < 0.05). The reduction in all 1H
-MRS metabolites in the brain WM of MINGIE
patients can be explained by a dilution effect due to
increased brain water content demonstrated by the
increased WM MD values. This pattern is not
reported among other leukoencephalopathies or
mitochondriopathies.

Conclusion: Our results are consistent with the func-
tional alteration of the blood brain barrier and the
absence of detectable brain axonal/neuronal loss,
demyelination, and gliosis demonstrated in a previous
post-mortem study of two MNGIE patients (Szigeti K.
et al., Ann Neurol 2004). The correlations between
MRS, DTI changes and the age of patients suggest that
these MR parameters are robust bio-markers of disease,
usable for monitoring therapeutic trials.

© 2012 THE AUTHORS
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Assessment of cine-MRI as a novel diagnostic modality
for chronic intestinal pseudo-obstruction (CIPO)

H. OHKUBO, E. YAMADA, E. SAKAI T.
HIGURASHI, H. IIDA, Y. SEKINO, H. ENDO, H.
TAKAHASHI, M. INAMORI and A. NAKAJIMA
Yokohama City University, School of Medicine,
Gastroenterology Division, Japan

Objective: Chronic intestinal pseudo-obstruction
(CIPO) is an intractable disease in which clinical symp-
toms of intestinal obstruction appear without mechani-
cal cause. Diagnosis of CIPO is based on radiological
evidence of distended bowel loops with air-fluid levels,
and exclusion of organic obstruction. Until recently, no
single established non-invasive method could have
detected the motility disorder of the entire small bowel.
Cine-MRI is an emerging technique for video imaging,
and has a potential to evaluate small bowel motility
function. We assessed the lower gastrointestinal motil-
ity in patients with CIPO by cine-MRI in order to eval-
uate its utility as a novel diagnostic method for CIPO.
Methods: Sequential MRI, using balanced turbo field
echo (b-TFE| sequence, was performed in ten healthy vol-
unteers and ten CIPO patients. Using the cine-mode dis-
play, luminal diameters of three different points of the
small bowel were measured on each image, and temporal
changes were plotted on a graph. Luminal diameter, con-
traction cycle and contraction ratio were compared
between healthy volunteers and CIPO patients, and were
statistically analyzed by unpaired ¢ test.

Results: Mean values with standard deviations of
luminal diameter were significantly larger in CIPO
patients than in healthy volunteers (44.1 + 17.1 mm
and 10.8 = 4.0 mm respectively, P < 0.001), and those
of contraction ratio were significantly lower in CIPO
patients than in healthy volunteers (18.7 + 20.9% and
70.6 = 11.4% respectively, P < 0.001). On the other
hand, no significant differences were observed between
these groups in contraction cycle (7.54 = 2.63 s and
7.35 + 1.41 s respectively, P = 0.75). Graphs of tempo-
ral changes of luminal diameter showed several abnor-
mal patterns of bowel contraction in CIPO patient.
Conclusion: Cine-MRI can be performed quickly with-
out pain, and therefore is an easier procedure compared
to conventional methods. Abnormalities of small bowel
movement can be detected clearly because of its high
temporal, spatial, and contrast resolution. Measurement
of bowel caliber allows both quantitative and qualitative
assessment of small bowel motility function. Cine-MRI
is a useful and novel modality for diagnosis of CIPO.
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Small bowel motility disorders in vagotomized patients
A. M. MADRID, S. LEDESMA?, G. LANDSKRON?, R.
WOLFF®, V. LEON?, ]. P. MIRANDA? and C. DEFILIP-
pr?

"Hospital Clinico Univ. de Chile, Dept. de Gastroenter-
ologia, Santiago, Chile, ?Hospital Clinico U de Chile,
Dept. de Gastroenterologia, Santiago, Chile, *Hospital

San Borja Arriardn, Dept. de Gastroenterologia, Santi-
ago, Chile, and “Universidad de Chile, Santiago, Chile

Objective: The role of the vagus nerve in initiation
and coordination of intestinal motility remains contro-
versial. After a vagotomy, is described a lower and
more disorganized activity of the migrating motor
complex (MMC]J. Aim: To evaluate the presence of
abnormal intestinal motility in vagotomized patients.
Methods: We studied the small intestinal motility of
22 symptomatic vagotomized patients, mean age

48 years (range 28-76); 17 female, compared to 20
healthy subjects, mean age 38 years (range 22-58); 12
female. Intestinal motility was assessed by perfused
catheters and external transducers with standardized
technique during 309 + 47 min and 279 = 49 min in
patients and healthy subjects, respectively. The cyclic
activity (CA), duration of MMC, duration of MMC'’s
phases, amplitude and frequency of contractions in
phase II and III, intestinal motility score (IMS) and
clustered contractions were evaluated. The referral for
consultation was chronic diarrhea in 10 patients, con-
stipation in 4, abdominal pain in 3, gastroesophageal
reflux in 3, intestinal pseudoobstruction in 3 and 2
patients with gastric retention syndrome. History of
total or partial gastrectomy plus vagotomy was found
in 12 patients. Statistical analysis was assessed using t-
test and Kruskal-Wallis.

Results: From the patients group, 9 did not showed a
phase III during the entire study, whereas all from the
control group had cyclical activity. The presence of
clustered contractions was pathological (>4 per hour)
in 4 patients and none in the control group (0.036).
There were no differences between gastrectomized and
non gastromized patients.

Conclusion: Vagotomized patients with digestive
symptoms show severe small intestinal motor disor-
ders. The most frequent symptom after vagotomy was
chronic diarrhea. The presence of gastrectomy did not
increase the severity of the intestinal motor disorder.
The absence of cyclical activity found in almost one
third of the patients and the differences in intestinal
motility, suggest a neuropathic pattern. However, stud-
ies with a greater number of patients are needed.
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Natural course of adult patients with chronic intestinal
pseudo-obstruction exhibiting transition zones in
Korea

J.-W. KIM', S.-]. MYUNG?, S.-]. PARK®, M.-Y. DO?, K.-
W. JUNG?, B.-D. YE?, ].-S. BYEON?, S.-K. YANG? and
J.-H. KIM?

!Asan Medical Center, Dept. of Gastroenterology,
Seoul, Republic of Korea, 2Asan Medical Center, Gas-
troenterology, Seoul, Republic of Korea, and °Severance
Hospital, Gastroenterology, Seoul, Republic of Korea

Objective: Chronic intestinal pseudo-obstruction
(CIPO) is a rare and severe disabling disorder, charac-
terized by chronic and/or recurrent symptoms suggest-

N® CA | N° Frequency | Amplitude | IMS Amplitude | MMC Clustered
patients Phase III | of of of (mim) contractions
per hour Phase IT Phase IT Phase ITT
(cpm) (mmHg) (mmHg)
paEatany 2 13 | 031204 | 0.59204* | 2142103% | 134+ | 227259 | 914250 | 168223+
without
Eastrectomy 10 H 0.36 =0.5* 0.6 =0.4% 19.1 =6.8% 12.4* 212 26.3% | 67.5£31.8% 13 +22%
with
Eastractomy 12 8 0.27 20.2* 0.5 0.5% 233 2124% | 14.2% 135 £5.8% 101 =542 1.8 £2.5%
Cantrol 0 20 0703 12106 3067 358 379 2117 115 =43 02205
*p=0,03 comparad to control group

173



174 POSTER SESS

ing bowel obstruction in the absence of fixed occluding
lesion. Our objectives in this study were to describe
the clinical course of CIPO patients exhibiting transi-
tion zones, and to analyze the risk factors for poor out-
come.

Methods: In total, 46 adult CIPO patients showing
transition zones in radiological exams (20 men/26
women, median age at symptom occurrence 37 [range,
5-73] years) were included, who were followed-up
between 1989 and 2010. Clinical characteristics were
described and ordinal logistic regression was used to
analyze the risk factors for increased number of sur-
gery.

Results: At the time of diagnosis, the patients’ med-
ian age was 46 years (interquartile range [IQR], 29-63),
body mass index 21.2 kg/m2 (IQR, 19-23.4), and prior
symptom duration 2.5 (IQR, 1-5). Small bowel dilata-
tion was present in six patients (13%), and transition
zone was most frequently located at descending colon
(n =25 [54.4%]). Median number of admissions per
patient was 2 (range, 0-22). Cumulative incidence of
surgery was 0.59, and median number of surgery
among the operated patients was 1 (range, 1-5). There
were two patients who showed poor clinical outcome
(4.3%). Patients with small bowel dilatation (2/6 [33%]
vs. 0/40 [0%], P = 0.014) or myopathy (2/2 vs. 0/44,

P =0.001) showed significantly higher incidence of
poor outcome. Multivariable ordinal logistic regression

showed that small bowel dilatation was associated
with increased number of surgery (odds ratio, 22.6;
95% confidence interval, 1.9-265.8; P = 0.013).
Conclusion: Compared to previous reports, CIPO
patients exhibiting transition zones showed consider-
ably milder clinical course, where only 2/46 patients
(4.3%) showed poor outcome. Small bowel dilatation
seems to be a risk factor for poor outcome and
increased number of surgery. Being a single center
study, the given results need to be validated in a larger
sample of patients.
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Prevalence and clinicoepidemiological features of
chronic intestinal pseudo-obstruction in Japan: Find-
ings from a nationwide epidemiological survey

H. IIDA', O. HIDENORI?, H. SATO® and A. NAKAJ-
IMA?

'Yokohama City University, Gastroenterology Divi-
sion, Japan, °Yokohama City University, Gastroenter-
ology Division, Japan, and *Health Policy and
Technology Assessment, National Institute of Public
Health, Wako City, Japan

Objective: The study consisted of 2 quesionnarie
surveys, which were distributed to randomly selected

Saturday, 8 September 2012, 12.30 — 14.30, Foyer Sala Magenta
PS-32 Clinical Session: Large Bowel: Clinical
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Automated cross-correlation analysis og pan-colonic
manometry data clearly differentiates healthy controls
from patients with constipation

P. DINNING', L. WIKLENDT?, S. MOHAMMED?® and
M. SCOTT®

Flinders University, Dept. of Human Physiology,
Adelaide, Australia, °St.George Clinical School,
University of New South Wales, Sydney, Australia,
and °GI Physiology Unit, Barts and The London
School of Medicine and Dentistry, United Kingdom

Objective: Colonic manometry traces are generally
analysed manually with the majority of studies focus-
ing upon the frequency of propagating pressure waves.
Utilising such methods, differences have been noted
between patients and controls. However, these findings
are not consistent enough to provide a biomarker of
disease that will differentiate all patients from healthy
controls. Accordingly, we have utilised an automated
cross-correlation technique in an attempt to separate
the motor patterns of patients with slow transit consti-
pation (STC) from those recorded in health controls
(HC).

Methods: Colonic manometry (caccum - rectum) was
recorded from 17 patients with STC and 14 HC. The
catheter contained 16 recording sites at 7.5 cm inter-
vals. Analysis was performed on the first 4 h from each
24 h recording. The automated analysis involved the
calculation of an indicator value, after removing any
baseline drift and synchronous anomalies. The data
was split into 50% overlapping 2 min blocks. Cross-
correlations were calculated between adjacent record-
ing sites for each block, then modified by subtracting
negative from positive lags, and squared. The log of the
average of the resulting data was used as the indicator
value. Automated analysis was conducted on blinded

174

data sets. To determine the likelihood of positive and
negative indicator values occurring by chance, the
channel numbers within each individual data set were
randomised and then re-analysed.

Results: In controls the observed indicator value

(4.2 = 1.4) was significantly greater than that predicted
by chance (random distribution) (2.6 = 1.0; P < 0.0001).
In patients the observed indictor value (-3.0 = 2.4) did
not differ from chance (-3.3 = 2.0; P = 0.1). The average
indicator value for the controls differed significantly
from the patients (HC, 4.2 = 1.4 vs STC, -3.0 = 2.4;

P < 0.0001), with no overlap between groups.
Conclusion: Automated analysis of colonic manome-
try data using cross correlation clearly separated the
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departments of gastroenterology, internal medicine,
surgery and clinical psychiatry in hospitals throughout
Japan. The first survey inquired about the number of
the patients treated in 2010, and the second requested
additional detailed clinicoepidemiological information
about each patient identified in the first survey.
Methods: The study consisted of 2 quesionnarie sur-
veys, which were distributed to randomly selected
departments of gastroenterology, internal medicine,
surgery and clinical psychiatry in hospitals throughout
Japan. The first survey inquired about the number of
the patients treated in 2010, and the second requested
additional detailed clinicoepidemiological information
about each patient identified in the first survey.
Results: In 2010, total number of patients treated in
Japan was estimated at 1240 (95% confidence interval,
627 to 1853). This number is lower than that of Crohn’s
disease that is 30563 in 2008 in Japan. And This number
is nearly equal to that of Primary Sclerosing Cholangitis
(PSC) in 2007 in Japan. Sex ratio (women to men) of the
patients was 1.1. For men, the peak of chronic intestinal
pseudo-obstruction was observed in patients aged 70 to
79 years and for women aged 40 to 49 years. The major-
ity (91.0%) were treated as outpatients.

Conclusion: This was the first study to estimate an
annual number of patients with chronic intestinal
pseudo-obstruction in Japan and to describe the clini-
coepidemiological features of the disease.

HC from STC. The indicator value suggests that motil-
ity in HC consists of coordinated higher amplitude
propagating pressure waves in comparison to patients
which display a high frequency of poorly co-ordinated
lower amplitude pressure waves. The indicator values
may represent a means for defining subtypes of
constipation (Supported by NHMRC & FMC
Clinicians Special Purpose Trust Fund).
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24 hour assassment of pancolonic motor activity in
health and disease using solid-state technology:
Compatision with traditional water-perfused catheters
S. MOHAMMED', N. ZARATE?, S. PRESTON®,

P. LUNNISS?, P. DINNING? and S. M. SCOTT?

1The Wingate Institute, GI Physiology Unit,
Neurogastroenterology Group, London, United
Kingdom, 2The Wingate Institute, GI Physiology Unit,
Neurogastroenterology group, London, United
Kingdom, 3Bart and The London NHS Trust,
Endoscopy Unit,, Royal London Hospital, United
Kingdom, and 4Gmy St, Kogarah, NSW, Australia

Objective: Study of colonic motor activity is limited
by available technology. To date, assessment of panco-
lonic motility has only been effectively achieved with
the use of water-perfused catheters (WP). However,
these do not allow subject ambulation and involve
infusion of water during the study period. Only few
colonic manometric studies performed using solid-state
(SS) catheter with very limited sensors. Longer SS cath-
eter able to span the whole length of the colon are
now available, and have the potential to overcome
many limitations, which may aid our understanding of
the mechanisms regulating colonic contractility in
health and disease. This study aims to compare quali-
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tative and quantitative differences (if any) of 24 h
pancolonic motor activity recorded with a WP and SS
catheter on two different occasions in the same sub-
jects.

Methods: Four healthy volunteers (all F, median age
47, range 31 - 55) underwent colonoscopic placement
of custom-made pancolonic WP and SS catheters,
which were clipped to the caecum on two separate
occasions. Both catheters recorded pressures at 16
sites, spaced 7.5 cm apart. Recording commenced 24 hr
following intubation and continued for 24 h. Standard
meals were provided throughout the study period.
Results: SS catheter recordings showed a significant
increase in the overall frequency of antegrade

(P = 0.0005) and retrograde (P = 0.04) propagating
sequences (PSs); the frequency of high amplitude PSs
was similar between both studies (P < 0.05). The colo-
nic motor response to meals and morning waking was
normal in recordings obtained from both catheters.
However, the well-recognised nocturnal suppression of
colonic contractility was practically absent in the SS
catheter recordings. Spatiotemporal organisation (regio-
nal linkage), pre-defaecatory stereotypical patterning of
PSs and amplitude of PSs was similar between both
catheters. Interestingly, only one defaecation episode
was recorded during the 4 SS studies, compared to 11
episodes during the WP studies (P = 0.003).
Conclusion: Detection of overall frequency of colonic
propagating contractile activities is markedly influenced
by the recording technique. SS technology appears to be
more sensitive than WP catheters, and nocturnal sup-
pression of motor activity was not evident, challenging
traditional concepts. These data highlight the funda-
mental importance of recording technique when com-
paring studies performed within different institutions.
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An evaluation of neuropsychological performance in
Irritable Bowel Syndrome (IBS): Relationship between
altered visuo-spatial memory function, salivary cortisol
levels and tryptophan metabolism along the kynure-
nine pathway

P. KENNEDY', G. CLARKE?, A. O'NEILL®, C.
O’MAHONY?, . A. GROEGER®, E. M. QUIGLEY®, F.
SHANAHAN®, . F. CRYAN® and T. G. DINAN®
!University College Cork, Dept. of Psychiatry, Ireland,
2University College Cork, Alimentary Pharmabiotic
Centre, Ireland, *University College Cork, Ireland,
“Ireland, and ®University College Cork, Psychiatry,
Ireland

Objective: Irritable bowel syndrome (IBS), is a poorly
understood stress-related disorder of the brain-gut-mi-
crobiome axis. Recently, a cognitive neurobiological
model of IBS has been proposed (Kennedy et al., 2012),
based on some of the key pathophysiological features
of IBS, such as stress-related changes in hypothalamic
pituitary adrenal (HPA)-axis functioning, and the
immune-mediated degradation of tryptophan along the
kynurenine pathway. However, a comprehensive neu-
ropsychological assessment across a broad number of
cognitive domains is lacking. Moreover, the influence
of mechanistically relevant biological indices on neuro-
psychological performance in IBS is unknown. This
study sought to redress these deficits by assessing if
IBS patients display altered cognitive performance
when compared to healthy controls (HC) across the
domains of executive function,visuo-spatial memory,
working memory and attention.

Methods: Thirty-eight IBS patients (6M/32F; mean age
28 years; 1Q: 105.9; BMIL: 23.9), and 38 matched HC

© 2012 THE AUTHORS

(11M/27F; mean age 29 years; 1Q: 108.6; BMIL: 23.6)
were assessed using a selection of cogntive tests from
the Cambridge Neuropsychological Test Automated
Battery (CANTAB) and Stroop test. A venous blood
sample was acquired for tryptophan analysis by HPLC.
Results: No significant differences in performance
were found between IBS patients and HC on the Intra-
Extra Dimensional Set Shift (IED; executive function-
ing); total errors (25.2 + 3.3 vs 25.3 = 3.4, P > 0.05),
Spatial working memory (SWM); total errors (22.8 + 2.6
vs 19 + 3.1, P > 0.05), or Stroop response time

(219.9 = 35.7 vs 192.7 = 39.1, P > 0.05). IBS patients
made significantly more errors than HC on the Paired
associated learning (PAL; visuo-spatial memory) 6 pat-
tern stage (3.3 = 0.7 vs 1.5 + 0.4, P < 0.05). There was a
trend towards an inverse correllation between cortisol
concentrations and errors on the PAL 6 pattern stage
in IBS patients (r = -0.32, P = 0.06). Moreover, there
was a positive correlation between PAL 6 errors and
the kynurenine: tryptophan ratio in IBS patients
(r=0.37, P <0.05).

Conclusion: These data demonstrate for the first time
that IBS patients display a visuo-spatial memory defi-
cit. Furthermore, these deficits may be related to
mechanistically-orientated biomarker determinations.
This lends support to the cognitive neurobiological
model of IBS and may inform the future management
of this debilitating disorder.
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Investigation of the efferent spinofugal axis by trans-
lumbar and trans-sacral magnetic stimulation in Irrita-
ble Bowel Syndrome (IBS) and Interstitial Cystitis (IC)
E. COSS-ADAME?, . VALESTIN?, C. BRADLEY®, K.
KREDER? and S. RAO'!

!Georgia Health Sciences University, Gastroenterology
and Hepatology, Augusta, USA, ?University of Iowa,
Gastroenterology/Hepatology, Iowa City, USA, *Uni-
versity of lowa, Obstetrics and Gynecology, lowa
City, USA, and *University of Iowa, Urology, Iowa
City, USA

Objective: We investigated the trans-lumbar and
trans-sacral MEPs induced by magnetic stimulation in
patients with IC and IBS.

Methods: We measured latency onset (ms) and ampli-
tude (uV) of the rectal and anal MEP following trans-
lumbar and trans-sacral magnetic stimulation (figure)
bilaterally (efferent spinal-anorectal axis), in 16 IBS
patients, 7 IC patients and compared the data with 7
healthy controls (HC).

Results: Median latencies for the onset of MEPs
responses in the anal and rectal regions following simi-

lar intensity magnetic stimulations of the spine at the
lumbar and sacral regions were shorter (P < 0.05) on
both sides in IC and IBS patients compared to healthy
controls (table) indicating more rapid conduction and
hyperexcitability of lumbar and sacral root nerves that
innervate the anorectum. MEP amplitudes were not
significantly different (P > 0.05). There were no differ-
ences between IBS and IC patients.

Conclusion: The efferent spinofugal-anorectum neu-
robiologic axis is significantly deranged and shows
hyperexcitability in both IBS and IC patients. This
rapid conduction across lumbar and sacral pathways
and at both, the rectum and anus regions suggest that
the peripheral neuroenteric system is more easily
excitable and reactive for the same intensity of stimu-
lation and may explain why these patients experience
stool and urinary urgency. This study was funded by
MAPP grant (NIH-1U01DK082344-01).
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The relationship between colonic breath methane
excretion and IBS symptoms: The role of colonic
methane production

M. DI STEFANO, C. MENGOLI, M. BERGONZI,
A. M. ZANABONI, E. MICELI, E. PAGANI and

G. R. CORAZZA

IRCCS Policlinico S. Matteo, 1st Dept. of Medicine,
Pavia, Italy

Objective: It was previously suggested that In IBS
patients breath methane (CH4) excretion correlates
with clinical presentation and colonic transit (Kunkel
D 2011, Chatterjee S 2007), but the pathophysiological
role of CH4 in functional disorders needs further inves-
tigation. Very few data on colonic production of CH4
are available; therefore, the aim of this study was to
evaluate in IBS patients the relationship between
intestinal production and breath excretion of CH4 and
correlate CH4 production with presence and severity of
symptoms.

Methods: A group of 225 IBS patients (Rome III crite-
ria) was enrolled. In all the patients, presence and
severity of symptoms by VAL and gastrointestinal tran-
sit with radio-opaque markers (Metcalf AM 1987) were
evaluated. All patients underwent breath H2/CH4
measurement for 7 hours after lactulose, 12g/250cc
water (Strocchi A 1993); in a subgroup (n = 68), H2 and
CH4 were also measured in rectal samples, obtained
through a catether positioned at the rectosigmoid junc-
tion.

Results: Eighty-three (37%) patients were breath H2
and CH4 excretors, 142 (63%) excreted only H2. Symp-
tom severity and gastrointestinal transit in CH4 excre-
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tors were not different than in non excretors. Cumula-
tive breath CH4 and H2 excretion were not signifi-
cantly correlated with severity of symptoms.
Moreover, IBS subtype prevalence was not significantly
different between CH4 excretors and non excretors. In
26 out of 68 tested patients (38%) CH4 was detected in
rectal samples. Among them, 14 subjects (54%)
excreted CH4 in breath, and the remaining 12 (46%)
did not. Mean CH4 colonic production in breath excre-
tors was 169054 = 162925 ppm x min, significantly
higher than in non excretors (6508 = 8101 ppm x min),
but breath CH4 excretion was not correlated with colo-
nic production. Colonic CH4 production did not corre-
late with severity of symptoms.

Conclusion: Our data show that breath CH4 excretion
is not associated with clinical presentation in IBS
patients and does not correlate with colonic produc-
tion, which, in turn, is not correlated with symptom
severity. Clinical inferences based on breath CH4
excretion should undergo an in-dept revision.
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Lack of any correlation among colonic transit time,
bowel motions frequency and stool form in patients
with Spinal Cord Injury

G. BAZZOCCHI, A. AVOGADRI and E. POLETTI
Montecatone Hospital, Dept. of Gastroenterology and
Internal Medicine, Imola, Italy

Objective: Bowel dysfunction has a significant impact
on the Quality of Life of Spinal Cord injured (SCI)
patients, and moreover morbidity and even death may
follow it. In healthy and disease, hard as well as fluid
stools are predictive for different intestinal transit pat-
terns. Delayed Colonic Transit Time (CTT) is found in
patients with SCI, independently by level and complete-
ness of the lesion. We investigated what relationship
among transit time, evacuation frequency and stool con-
sistency characterize bowel dysfunction in SCI patients
Methods: A single abdominal X-ray film was obtained
after daily ingestion of 10 radioopaque pellets for six
days, during which 65 patients (17 males, 15 tetraple-
gic and 50 paraplegic, mean age 37 = 11 years) sched-
uled defecation with the usual modalities adopted for
assisting evacuation. Evacuation number and types of
stool according to the Bristol Stool Form Scale (BSFS),
were recorded in the same study week. Total Intestinal
Transit Time (TITT) was calculated according to the
Bouchoucha’s method [DCR 1992; 35: 773]

Results: The average CTT was 98 + 62 hours (range
31 - 155 h), resulting a delay (normal value <60 h) in
the 86% of patients. No differences were found
between tetraplegic and paraplegic (95 + 43 h vs

101 = 81 respectively) patients. By contrast, bowel
motion frequency was in the normal range (4.2 = 2.5 in
the 7 days). Patients reported 268 bowel motions: hard
stools (BSFS types 1, 2 and 3) characterized the 30% of
evacuations and fluid/watery stools (types 6 and 7) the
22%. Regular and soft stools (types 4 and 5) occurred
in the remaining 48%. No inverse correlation between
CTT and evacuation frequency was shown (Pearson’s
correlation: r = -0.15, P = 0.3). Moreover, no relation-
ship was found also between BSFS score and CTT for
each patient (Pearson’s correlation: r = 0.23, P = 0.2).
Conclusion: This study confirms that in a very high
percentage of patients with SCI colonic transit is
delayed, and no relationship exists with level of the
lesion. In these patients slow transit occurs also if the
bowel motion frequency is normal and, moreover, stool
form and consistency are not predictive for the pattern
of colonic transport, suggesting that evacuation is
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incomplete and fecal impact can occur even if defeca-
tion features are normal.
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Functional diarrhoea is the most frequent diagnosis in
patients with chronic diarrhoea

P.-O. STOTZER" and M. SIMREN?

!Sahlgrenska University Hospital, Dept. of Internal
Medicine, Gothenburg, Sweden, and 2Sahlgrenska
Academy, Dept. of Internal Medicine, Inst. of Medi-
cine, Gothenburg, Sweden

Objective: Chronic diarrhoea is common and a key
symptom in many different conditions. Diseases caus-
ing diarrhoea can be organic, such as inflammatory
bowel disease (IBD), microscopic colitis and idiopathic
bile acid malabsorption (IBAM), as well as functional.
The aim of this study was to investigate the proportion
of subjects with functional diarrhoea versus organic GI
diseases in patients submitted for investigation of
chronic diarrhoea.

Methods: Patients referred to our outpatient clinic
because of chronic diarrhoea were included. Subjects
with a previously known disorder causing chronic
diarrhoea were excluded. All subjects had a standar-
dised investigation plan including laboratory testing,
stool cultures, upper endoscopy and colonoscopy with
biopsies as well as SeHCAT test for bile acid malab-
sorption. All patients were asked to complete a ques-
tionnaire assessing stool frequency and consistency,
as well as other GI symptoms (pain, bloating and
gas). A commonly used criteria for chronic diarrhoea
were then applied, i.e. 23 defecations/day for at least
four weeks (faecal weight was not measured).
Results: We included 207 subjects (mean age 45 (17 -
84) years, 121 females). Sixty-eight of these were
excluded - six because of a previously known cause of
the diarrhoea, 31 withdrew their consent and 31 did
not complete the questionnaires - leaving 139 subjects
for evaluation. Forty-eight patients had functional diar-
rhoea and 91 had an organic cause: IBD (n = 8), IBAM
(n = 48), microscopic colitis (n = 24), and other (n = 11).
53/139 had >3 defecations/day (10/53 functional disor-
der, 43/53 organic disease), whereas 86/139 had <3 def-
ecations/day (38/86 functional disorder, 48/86 organic
disease) (P = 0.004). GI symptom scores did not differ
significantly between the groups.

Conclusion: Functional diarrhoea is the most com-
mon diagnosis in patients referred for investigation of
chronic diarrhoea. The most commonly used criteria

for chronic diarrhoea is not a clinically useful tool to
differ between functional and organic disorders.

463

Impact of functional dyspepsia, GERD, depression and
anxiety on patients with Irritable Bowel Syndrome
(IBS)

C.-H. CHOL', J.-W. KIM?, Y.-S. KIM®, H.-]. KIM®, ].-H.
PARK®, Y.-H. YOON?®, H.-K. JUNG® and S.-K. CHANG®
!Chung-Ang University, College of Medicine, Dept. of
Internal Medicine, Seoul, Republic of Korea, °Chung-
Ang University, College of Medicine, Internal Medi-
cine, Seoul, Republic of Korea, and ®Seoul, Republic of
Korea

Objective: The patients with irritable bowel syndrome
(IBS) frequently accompany with functional dyspepsia
(FD), gastroesophageal reflux disease (GERD), depression
(DP) or anxiety (AX). The aim of this study was to ana-
lyze the impact of FD, GERD, depression and anxiety on
patients with IBS, using Likert score of IBS symptoms,
IBS-specific quality of life (IBS-QOL), and Short Form
(SF)-36 representing Health related-QOL (HR-QOL).
Methods: A total of 175 IBS patients fulfilled the
Rome-III criteria were enrolled. One hundred forty
eight patients completed self-administered question-
naires on sociodemographics, symptoms for IBS, FD
and GERD, Zigmond’s Hospital Anxiety-Depression
Scale, IBS-QOL and SF-36. The remained 27 patients
completed the questionnaires except the symptoms for
FD and GERD.

Results: The 148 patients who completed the ques-
tionnaires were divided into two major groups (A and
B) and each group into three subgroups (A-1, A-2, A-3,
B-1, B-2, and B-3), and the remained 27 patients were
included only for group B analysis as followings; IBS
with either FD or GERD (A-1, 1 = 39), IBS with both
FD and GERD (A-2, n = 72), IBS without FD and GERD
(A-3, n = 37), IBS with either DP or AX (B-1, n = 30,
IBS with both DP and AX (B-2, n = 18), and IBS with-
out DP and AX (B-3, n = 127). There was no difference
between A-1 and A-3 on IBS-QOL. The IBS-QOL scores
tended to be lower in A-2 than in A-3. The scores of
dysphoria, social reaction and relationship domains
were significantly lower in A-2 than those in A-3
(Table). The IBS-QOL scores of B1 or B2 were signifi-
cantly lower than those in B-3 (Table). The results of
SF-36 had the same patterns with those in IBS-QOL.
The IBS symptoms were more severe in B-1 and B-2
than those in B-3.

Table. The comparisons of IBS-QOL between the patient groups

Domains of IBS-QOL A-2 A-3 P-value B-1 and B-2* B-3 P-value
Dysphoria 6231256 7351223 0.04 59.1%£22.1 70.0+£240 <0.001
Interference with activity 64.61225  70.7+238 0.28 59.8+21.4 70.6%227 <0.001
Body image 71.9+24.9 76.9121.6 0.22 64.7123.4 77.4£21.4 <0.001

Health worry 58.31+24.0 63.4123.7 0.21 543%21.7 62.51+23.5 0.03

Food avoidance 56.8+28.9 64.1+28.9 0.06 5294253 60.31+29.1 0.12
Social reaction 68.7+223 78.8+213 0.03 65.81+22.0 77.4+£214 <0.001
Sexual 8524224 85.61+20.4 0.41 773%233 86.9+£20.3 <0.001

Relationship 72.1%£24.5 83.91+204 0.03 69.21+21.9 79.1+£22.4 0.01
Overall 65.3121.4 74.7%£20.5 0.06 61.3%+18.7 71.1£20.7 <0.001

IBS, irritable bowel syndrome; QOL, quality of life.

A-2 group, IBS with both FD and GERD; A-3, IBS without FD and GERD; B-1, IBS with either depression or

anxiety; B-2, IBS with both depression and anxiety; B-3, IBS without depression or anxiety.

* The combined scores of B-1 and B-2 groups

Data are shown as mean £ SD.
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Conclusion: The QOL of IBS patients accompanied
with FD and GERD at the same time tended to be
worse than those of IBS without FD and GERD. The
IBS patients with either depression or anxiety showed
worse QOL and symptoms than those without depres-
sion and anxiety.
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Use of antibiotics during infancy and childhood and
risk of recurrent abdominal pain

A. UUSIJARVI', M. SIMREN?, |. LUDVIGSSON®, M.
WICKMAN?, I. KULL?, J. ALM* and O. OLEN?
1Solna, Sweden, Gothenburg, Sweden, *Orebro, Swe-
den, and *Stockholm, Sweden

Objective: To explore the relationship between antibi-
otic (Ab) use during infancy and childhood and the
occurrence of recurrent abdominal pain (RAP) at 1, 2
and 12 years.

Methods: A Swedish population based birth cohort
(BAMSE) of 4089 newborns was followed for 12 years.
Parental questionnaires were used to collect informa-
tion on Ab use and of RAP in infancy and childhood.
Our main outcome at 12 years was RAP self-reported by
the children. Logistic regression was used to calculate
Odds Ratios (OR) and 95% Confidence Intervals (CI) for
RAP at 1, 2 and 12 years as a function of Ab use in ear-
lier ages and adjusted for potential confounders.

Results: Questionnaires with complete data were
available for 2,663 children. The proportion of children
who had received Ab treatment at different ages was:
42% during the first year of life, 61% during the sec-
ond year of life, 72% between 2—4 years and 88%
between 0-8 years. The prevalence of RAP at different
ages was 4% (1 year), 3% (2 years) and 9% (12 years).
Children with parent-reported RAP at 1 year had more
often received Ab in the first year of life (OR 1.65, CI
1.13-2.42; P = 0.01). RAP at 12 years was not associated
with use of Ab during the first year of life (OR 1.20, CI
0.92-1.57, P = 0.18), the second year of life (OR 1.13,
CI 0.86-1.49, P = 0.39) or between 2-4 years (OR 0.88,
CI 0.66-1.17, P = 0.38). Children who had received Ab
between 0-8 years were less likely to report RAP at

12 years (OR 0.68, CI 0.47-0.98, P = 0.04), suggesting
that Ab use between 5-8 years decreases risk of RAP
at 12 years. Risk estimates did not differ by indication
for Ab treatment (data not shown).

Conclusion: Use of Ab during the first year of life is
associated with an increased occurrence of RAP at

1 year, but reverse causality cannot be excluded. Use
of Ab between 0—4 years was not associated with
occurrence of RAP at 12 years, whereas use of antibiot-
ics between 5-8 years was associated with a decreased
occurrence of RAP at 12 years. The mechanisms
involved are unclear but we speculate that antibiotics
interfere with the gut microbiota early in life and thus
may modulate immune activity in the gut mucosa and
pain sensitivity to visceral stimuli.
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Nutritional profile and fiber intake in children with
functional gastrointestinal disorders related to consti-
pation

C. BOGGIO MARZET, M. L. DEFOREL, S. DOZO
and V. SCHUSTER

Hospital Pirovano, Dept. of Pediatric Gastroenterol-
ogy, Buenos Aires, Argentina

Objective: Few studies in pediatric population con-
cerning fiber intake due to nutritional status in

© 2012 THE AUTHORS

patients with functional gastrointestinal disorders
related to constipation (FGDRC) exist. Objective: To
describe nutritional profile of children with FGDRC
and associate with fiber intake.

Methods: Sample; 49 children aged 5 to 17 years diag-
nosed with FGDRC according to Rome III Criteria,
establishing subgroups: Functional Constipation (FC)
and Irritable Bowel Syndrome with Constipation
(IBS-C). Study period: 01-01-11 to 31-12-11. Z scores
were estimated for weight, height and body mass index
(BMI) according to WHO references adapted by the
Argentine Ministry of Health. Nutritional status (NS)
was established according to Z score percentile for
BMI: Normal (No), (Pc 10 to 85), Underweight (Un) (Pc
<10) and Overweight/Obesity (Ov/Ob) (Pc >85). Fiber
intake was estimated by the formula: age + 5 and adec-
quacy was established according to initial consumption
by 24 hour dietary recall.

Results: 44.9% female, 55.1% male, mean age 9 years
5 months = 3 years 1 month. Diagnosis: a|FC 75.5%,
IBS-C 24.4%, no significant differences by gender
(Fisher P = 0.507) or between children aged 10 and
under (Fisher P = 1.00), b) NS: Normal 73.4%, (95% CI
61-85), Ov/Ob 21.6% among children with IBS-C and
41.6% among those with FC without enough evidence
to differ significantly (Proportion p Test=0.17), with
mean height Z score -0.37 + 1.1, and mean BMI Z score
0.66 + 1.58. Total fiber intake was inadequate for 98%
of the sample with a mean of 6.7 = 1.58 (95%CI 6.1-
7.3) without differences between the two groups
(Welch Test P = 0.60).

Conclusion: The sample of children with FGDRC
showed an overall 26.5% Ov/Ob (95% CI 14-39) with
an inadequacy of fiber intake for almost all of the pop-
ulation study (98%] regardless of FGD diagnosis.
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Postinfectious irritable bowel syndrome after travel-
ler’s diarrhoea: Incidence and risk factors

J. SCHWILLE-KIUNTKE!, P. ZANGER?, C. KASPER®,
D. WEINMANN®, A. RILK® and P. ENCK®
!Universititsklinik Tiibingen, Psychosomatik und
Psychotherapie, Germany, >University hospital Tueb-
ingen, Institute of Tropical Medicine, Germany, and
SUniversity Hospital Tuebingen, Psychosomatic Medi-
cine and Psychotherapy, Germany

Objective: Infectious gastroenteritis is known as a
risk factor for developing irritable bowel syndrome
(IBS). There are only few studies concerning postinfec-
tious IBS after traveller’s diarrhoea (TD) and reported
incidences range between 3% and nearly 15%.
Methods: This study aims to establish the incidence
and risk factors of postinfectious IBS after TD. For this
purpose outpatients of the Institute of Tropical Medi-
cine in 2009 and 2010 with microbiologically con-
firmed and/or clinical highly suspected TD were
contacted (n = 475) and invited to fill out a question-
naire. The questionnaire consisted of items concerning
IBS according to the Rome III criteria, the Hospital
Anxiety and Depression Scale ([HADS) and the somati-
zation module of the Patient Health Questionnaire
(PHQ). Additional information concerning clinical fea-
tures of TD and sociodemographic data were collected.
Results: 175 patients agreed to take part, 135 com-
pleted questionnaires were sent back (77.1%]. Just
under half (41.5%) were male, the mean age was

36.6 = 14.6 years. Nearly all participants (97.8%) lived
in Germany. Excluding patients with pre-existing IBS
the incidence of postinfectious IBS after TD was 8.9%.
Subjects with postinfectious IBS were predominantly
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female (11/12; P = .015) and had significantly higher
anxiety [t = 2.98; P = .003) and somatization scores

(t =3.77; P < .001). There were no associations found
between the development of postinfectious IBS and
weight loss, use of antibiotics or the causing pathogen.
Conclusion: The found incidence of 8.9% underlines
the importance of infectious gastroenteritis in the
development of IBS. Female sex, a predisposition to
anxiety and somatization are associated with the devel-
opment of postinfectious IBS. (supported by a grant
from fortuene - No. 2049-0-0, Tuebingen).
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Prevalence of irritable bowel syndrome during preg-
nancy trimesters

A. TOGHIANT', S. RIYAHINEJAD? M. FARHANG?,
A. ARIMANDPOUR?, A. SOBHANI®, R. RAFIEF, P.
ADIBI* and N. ADIBI®

"Islamic Azad University, Najafabad Branch, Isfahan,
Islamic Republic of Iran, ®Islamic Azad University,
Najafabad Branch, Najafabad, Isfahan, Islamic
Republic of Iran, ®Islamic Azad University, Najafabad
Branch, Najafabad, Isfahan, Islamic Republic of Iran,
“Isfahan University of Medical Sciences, Isfahan, Isla-
mic Republic of Iran, and °Isfahan Universit of Medi-
cal Sciencies, Isfahan, Islamic Republic of Iran

Objective: Irritable bowel syndrome is one of the
most common functional gastrointestinal disorders
which is presented by bowel habit change and abdomi-
nal pain without any structural disease. Prevalence of
IBS in western countries is more than eastern coun-
tries. Prevalence of IBS in Iran is reported between 2.6-
18%. The etiology of IBS is still unknown but many
factors such as motility disorders, genetics, nutrition
and inflammation, behavioral disorders and abdomino-
pelvic intervention may cause IBS or exacerbation of
symptoms. Pregnancy is a status in which anxiety will
increase. Gastrointestinal symptoms are common in
pregnancy. Nausea and vomiting is seen in half of
pregnant women with an unknown etiology. According
to the relation between IBS symptoms and abdomino-
pelvic intervention, anxiety and depression this study
was designed to evaluate the IBS symptoms changes
during pregnancy.

Methods: This was a cross-sectional study which was
done in Shariaaty hospital in Isfahan on pregnant
women in three trimesters of pregnancy to evaluate
IBS symptoms changes and comparing them with con-
trol group. Patients were included to the study after
full-filling the questionnaire.

Results: 101 patients in first trimester, 110 in second
and 112 in third trimester and 98 as control were
included. IBS was seen in 17 (17%] of first trimester
group, 21 (19%) of second trimester group, 38 (33.9%)
of third trimester group and 13(13.3%) patients in con-
trol group. There was a significant deference between
groups (P < 0.05). IBS-C had a significant increase in
third trimester comparing with first and second trimes-
ter (P < 0.05).IBS-D had a significant increase in second
and third trimester comparing with control group

(P = 0.042).IBS-M had a significant increase in third tri-
mester comparing with control group (P = 0.008).
Conclusion: In this study prevalence of IBS was
higher than control group and this could be because of
hormonal changes and psychological factors which are
changing during pregnancy.
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Intestinal symptoms and psychological status deter-
mined the quality of life for patients with Irritable
Bowel Syndrome with Diarrhea (IBS-D)

L. ZHU', D. HUANG?, X. FANG', M. CHANG", W.
CHEN', H. XIN', L. SHI', T. XU" and M. KE'
!Beijing, China, and Nanning, China

Objective: The quality of life (QOL) in patients with
irritable bowel syndrome (IBS) is poor. Both IBS
symptoms and psychological status might impair
patient’s QOL; it is unclear which plays the determi-
nant role. We aimed to explore the relation between
IBS symptoms and psychological status, and to reveal
determinant factor for QOL in IBS with diarrhea
(IBS-D).

Methods: IBS-D was diagnosed with Rome III criteria
and all patients had biochemical and colonic examina-
tions to exclude with organic and metabolic diseases.
Gastrointestinal symptoms were collected by well
trained investigators, psychological status was evalu-
ated with Hamilton Rating Scale for Depression/Anxi-
ety ([HAMD/HAMA), IBS-specific quality of life (IBS-
QOL) was used to evaluate patient’s QOL.

Results: A total of 155 IBS-D patients were consecu-
tively enrolled. The overall score of IBS-QOL was

71.61 = 19.22, patients with persistent IBS symptoms
had lower QOL than those with episode symptoms
(65.62 = 22.47 vs 80.26 = 12.63, P = 0.003). Among
eight domains of QOL, score of food avoidance was
lowest (53.23 = 26.82), body image domain was with
highest score (85.28 = 16.75). There was no association
between global bowel symptoms score and HAMD/
HAMA score (rl = 0.103, P = 0.203; 12 = 0.104,

P =0.200), but comorbid with moderate ~severe depres-
sion and anxiety did worsen patients’ feeling to subjec-
tive bowel symptoms, such as abdominal pain,
urgency. There were negative correlations between glo-
bal bowel symptoms score, HAMD score, HAMA score
and IBS-QOL (rl = -0.387, P1 < 0.001; r2 = -0.268,

P2 = 0.001; r3 = -0.262, P3 = 0.001, respectively). Fre-
quency of abdominal pain and/or discomfort with defe-
cation and passing mucus, intensity of urgency to
defecation were the independent predictors for lower
QOL. The score of “retardation” factor in HAMD scale
and “‘somatic anxiety’”’ factor in HAMA scale decreased
IBS-QOL score significantly (P1 = 0.007, P2 = 0.027).
The increase of global bowel symptoms score dimin-
ished the QOL score more intensively than the compa-
rable change of HAMD/HAMA score (P < 0.001).

Conclusion: While IBS-D patients had persistent
onset, the global bowel symptoms did play a determi-
nant role for their quality of life, comorbid with
depression and anxiety worsened patients’ feeling to
bowel symptoms and quality of life.(Supported by
grants of 2007BAI04B01, 2010AA023007).

469

Design of studies with combined pharmacodynamic
and clinical endpoints for colonic motility disorders:
Clinical and statistical considerations

A. R. ZINSMEISTER', D. BURTON? and

M. CAMILLERI®

!Mayo Clinic, Rochester, MN, USA, °USA, and *Mayo
Clinic, Dept. of Gastroenterology, Charlton Bldg., Rm.
8-110, Rochester, MN, USA

Objective: Colonic transit by scintigraphy has well
characterized intra- and inter-subject coefficients of
variation (COV), responsiveness to therapy, and predic-
tion of efficacy of experimental medications in phase
IIB or III trials in patients with lower functional gastro-
intestinal disorders (FGID) (Clin Pharmacol Ther
2010;87:748-753). Aim: To appraise the COVs of bowel
function endpoints in patients with lower FGID, and
compare with those of the validated pharmacodynamic
(PD) endpoint, colonic geometric center at 24 h.
Methods: We evaluated data from the placebo arm of
5 previously published phase IIA, parallel-group, pla-
cebo-controlled clinical trials of the PD effects of drugs
(linaclotide, dexloxiglumide, renzapride, elobixibat, and
chenodeoxycholate) in patients with lower FGID.
Patients filled out daily diaries for at least 7 days docu-
menting each bowel evacuation, the stool consistency
based on 7 point Bristol stool form scale, and ease of
passage on a 7 point scale ranging from manual disim-
paction to incontinence. Eleven patients had received
placebo in two separate studies, allowing assessment
of intra-patient COVs for the GC and bowel functions.
We sought to identify the sample size required to dem-
onstrate a 30% effect size (with 80% power) in colonic
transit, stool frequency per day, stool consistency and
ease of passage.

Results: Data from 52 patients and COVinter are
shown in Table 1A. Data from 11 patients who had 2
sets of data are shown in Table 1B.

Conclusion: The COVs for PD endpoints are lower
than those for clinical endpoints; however, clinically
relevant effects can be identified with modest (~50%)

Table 1A
Endpoint Mean + SD COVinters % | #/group to show 30% effect*
(number of units)

Transit GC24 2.05+0.80 38.9 19/group (0.75)
Transit GC48 3.09+1.02 33.3 27/group (0.80)
Stool #/day 1.14 +0.67 59.0 27/group (0.53)
Stool consistency 2.70+1.10 40.6 23/group (0.95)
Stool ease of passage | 3.44 + 0.81 23.6 14/group (0.89)

COVinter was calculated by SD/mean

*Difference as

a percentage of overall mean

Table 1B
Endpoint Mean + SD SD of COVintra | Total # to show
Deltas % 30% effect*

Mean transit GC24 2.04+0.55 0.86 42.2 13
Mean transit GC48 3.124+0.70 1.18 37.8 19
Mean stool #/day 1.31 +0.66 0.83 63.4 22
Mean stool consistency 2.47+0.99 1.58 64.1 24
Mean stool ease of passage | 3.65 +0.55 0.92 252 11

COVintra was calculated by SD of deltas/overall mean

to detect 30% effect sizes (number of units in Table 1A)
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* Number of subjects in a paired study

increases in the sample size in parallel-group design
studies. The total number of studies in a crossover
design would be somewhat lower for most endpoints
than for parallel-group design studies, although not suf-
ficiently so to mitigate the potential pitfalls associated
with crossover studies such as order effect, loss to fol-
low-up, and lack of comparability of disease states at
entry to each arm of study, despite washout period.
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Effect of chronic chili ingestion on postprandial gastro-
intestinal symptoms and rectal sensation in diarrhea
predominant Irritable Bowel Syndrome (IBS): A ran-
domized double-blinded crossover study

S. GONLACHANVIT?, S. ANIWAN? and T. PATCH-
ARATRAKUL'

!Chulalongkorn University, CE in Neurogastro and
Motility, Dept. of Medicine, Bangkok, Thailand, and
2Chulalongkorn University, CE in Neurogastro and
Motility, Bangkok, Thailand

Objective: To investigate the effects of chronic chili
ingestion on postprandial gastrointestinal (GI) symp-
toms and rectal sensation in IBS-D patients.

Methods: Sixteen patients (11 F, age 46 = 3 year) who
fulfilled the Rome III criteria of IBS-D received placebo
or chili powder in capsules orally before meals, 3
times/day (2.1 gm/day of chili with 2.5 mg/day of cap-
saicin) for 6 weeks in a randomized double-blinded
crossover fashion with a 4-week washout period. GI
symptoms in respond to a standard meal (a cup of noo-
dle soup with 2 gm chili) were evaluated at before and
at the end of treatment. Severity of each postprandial
GI symptom was assessed every 15 min for 2 h using
10-cm long visual analog scales. All patients under-
went rectal barostat study to evaluate rectal sensation
at the end of each treatment.

Results: All patients completed the studies. All GI
symptom scores in response to the standard meal were
similar at baseline. At the end of treatment, maximum
abdominal burning symptom score in response to the
standard meal were significantly decreased after chili
treatment compared to placebo (0.30 = 0.16vs.0.91 =
0.36, P < 0.05). However, abdominal pain symptom
(1.42 £ 0.60 vs. 1.05 + 0.51) and other GI symptom
scores in response to the standard meal were not sig-
nificantly different between chili and placebo treat-
ment (P > 0.05). At the end of treatment, chronic chili
ingestion significantly increased sensory threshold for
first rectal sensation [16(12-16)vs.8(8-16) mmHg; med-
ian (interquartile range), P < 0.05)] with a trend of
increase threshold for first [20(16-20)vs.16(13-23)], mod-
erate [24(17-27)vs.16(16-31)] and severe urgency [32(29-
43)vs.24 (24-40)), respectively, without significant
effect on rectal compliance (7.3 + 1.0vs.7.1 = 1.8 ml/
mmHg, P > 0.05). Daily abdominal burning and post-
prandial fecal urgency symptom scores of the patients
trended to be lower by chili in relative to placebo at
the end of treatment (1.07 = 0.39 vs.1.49 + 0.56 and
1.96 + 0.67vs.3.22 + 0.83) but did not reach statistical
significance (P > 0.05).

Conclusion: In IBS-D patients, chili ingestion for

6 weeks can increase rectal sensory threshold without
significant effect on rectal compliance and reduce post-
prandial abdominal burning symptom in response to
the standard meal. These results suggest the desensiti-
zation effect on capsaicin receptors in the proximal gut
and rectum by chronic chili ingestion.
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Psychometric evaluation of patient-reported outcome
measures for assessing IBS-C symptom severity and
change: Results from two randomized, double-blind,
placebo-controlled phase 3 trials of linaclotide

R. T. CARSON', L. M. NELSON?, V. S. L. WIL-
LIAMS?, S. E. FEHNEL?, S. TOURKODIMITRIS', M. J.
BAIRD?® and ]. M. JOHNSTON?®

Forest Research Institute, Jersey City, USA, °RTI
Health Solutions, Research Triangle Park, USA, and
3Ironwood Pharmaceuticals, Cambridge, USA

Objective: Linaclotide, a minimally absorbed peptide
agonist of the intestinal guanylate cyclase type-C
receptor, is an investigational treatment for irritable
bowel syndrome with constipation (IBS-C) and chronic
constipation (CC). Analyses of two Phase 3 clinical tri-
als of linaclotide were conducted to provide evidence
of the psychometric properties of patient-reported out-
come (PRO) measures assessing changes in the severity
of abdominal and bowel symptoms of IBS-C.

Methods: 1602 adult patients with IBS-C in the
pooled ITT population who participated in two Phase 3
multicenter, double-blind, placebo-controlled, clinical
trials of linaclotide were randomized to 290 pg or pla-
cebo administered orally once daily. Nine daily PRO
measures addressing abdominal symptoms (pain, dis-
comfort, bloating, fullness, cramping) and bowel symp-
toms (spontaneous bowel movement [SBM]/complete
SBM [CSBM] frequency, stool consistency, straining)
and four weekly PRO measures (constipation severity,
IBS symptom severity, degree of relief, adequate relief)
were administered using interactive voice response sys-
tem technology. Test-retest reliability (intra-class cor-
relation coefficients), construct validity (Pearson
correlations), discriminating ability (known-groups F-
tests), and responsiveness (Guyatt’s statistics) were
evaluated.

Results: The IBS-C PRO items showed highly satis-
factory test-retest reliability, ranging from a mini-
mum of 0.75 for Stool Consistency and Adequate

Relief to a maximum of 0.95 for Abdominal Fullness.
Correlation analyses supported the construct validity
of the IBS-C PRO items (see Table). All hypothesis
tests based on a variety of responder status groups
were statistically significant and in the predicted
direction, substantiating the discriminating ability of
the IBS-C PRO items. With few exceptions, respon-
siveness statistics were highly satisfactory, demon-
strating that the items were easily capable of
detecting change.

Conclusion: In two large Phase 3 trials of IBS-C
patients, linaclotide significantly improved patient-
reported measures of abdominal symptoms, bowel
symptoms, and global assessments. The psychometric
analyses strongly support the reliability, validity,
responsiveness, and usefulness of these IBS-C PRO
items.
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Effect of a synbiotic preparation on stool consistency,
intestinal transit time and gut microbiota in patients
with severe functional constipation: A double blind
controlled trial

G. BAZZOCCHI', S. TURRONF® and P. BRIGIDI?
!Montecatone Hospital, Dept. of Gastroenterology and
Internal Medicine, Imola, Italy, and 2Dept, of Pharma-
ceutical, Sciences of Bologna University, Italy

Objective: Aim was to evaluate if administration of a
symbiotic product (Psyllogel Megafermenti®, Nathura
Srl, Montecchio RE - Italy) was able to normalize stool
consistency and to decrease Intestinal Transit Time
(ITT) in a group of patients with severe Functional
Constipation, in relationship with its capacity to mod-
ify concentration in resident microflora.

Methods: A double blind, randomized, controlled trial
was carried out in patients fulfilling to ROME III Crite-
ria. Patients reporting previous abdominal surgery and
abdominal pain were excluded. Moreover exclusion fol-

Table. Validity Correlations Between the IBS-C PRO Items and Available Measures
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CSBM Frequency ~ -0.54* -0.51* -0.38* 021* 020* 0.1 028* 024* 0.19* 0.47* 016" 0.16*
SBM Frequency 048 -045° -026* 0.3 0.12* -0.00 0.19* 019* 0.12* 0.11* 0.0 0.10*
Stool Consistency ~ -0.39* -0.35* -0.25* 0.11* 0.08* 001 0.17* 0.14* 014" 0.09* 009" 0.11%
Straining 0.49* 054* 048" -032* -0.28* -022* -0.36* -0.32* -0.20" -0.27* -022* -0.23*
Abdominal Pain 061* 060" 068* -035% -0.32* -020* -0.35* -0.32* -0.28% -0.28* -025% -0.26*
Abdominal 063" 063" 071" -038* -0.36" -0.30° -0.41" -0.36* -0.32" -0.30* -027* -0.28*
Discomfort
Abdominal Bloating  0.63* 061* 068* -0.37* -0.33* -0.26* -0.47* -0.35* -0.31* -0.29" -0.25* -0.25%
Abdominal Cramping  0.59* 059* 062* -0.31* -0.27* -027* -0.32* -0.30* -0.25% -0.25* -0.22* -0.25%
Abdominal Fullness ~ 0.64* 062* 0.70* -0.37* -0.34" -027* -0.45* -0.38* -0.31* -0.20" -0.25* -0.25%
Consfipation 071* - 066" -0.45* -0.43* -020* -0.50" -0.46* -0.39" -0.34* -0.32* -0.30*
Severity
IBS Symptom 070 — 070" -0.46* -0.44* -0.33* -0.50" -0.47* -0.38" -0.36* -0.32* -0.32*
Severity
Degree of Relief 068" -040" -0.39* -027* -0.45* -0.41* -0.34* -020* -0.29* -0.28%
Adequate Relief —  —  _057* 032" 032* 020° 037* 032* 027 023" 023" 022*

*P<0.05

Note: Pearson correlations are presented.
CSBM = complete spontaneous bowel movement; SBM = spontaneous bowel movement; IBS = irritable bowel syndrome;
PRCQ = patient rating of change question; IBS-SSS = Irritable Bowel Syndrome Symptom Severity Scale; IBS-QOL =

Irritable Bowel Syndrome Quality of Life questionnaire.

© 2012 THE AUTHORS
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lowed evidences for anterior rectocele >4 cm and/or
rectal prolapse at defecography, Dyssinergic Defecation
during straining at anorectal manometry, as well as
pathologic score for more than 50% of items for the
psychometric tests CES-D; SCL-90-R and IBQ. During
a 2 week run-in period and the 8 weeks of study period
evacuation diary was maintained so that evacuation
frequency and stool consistency according to Bristol
Stool Form Scale (BSFS|) were recorded. ITT, measured
by 10 radiopaque markers ingested daily for 6 days and
abdominal Xray at 7th day, and PCR- DGGE and
Quantitative real-time PCR analysis on fecal specimen
were carried-out during run-in and last week of study
period. Control Group (GroupC) assumed 1 sachet with
2.8 g of maltodestrine b.i.d., while in Active Group
(GroupA) each sachet contained 2 g of psyllium fiber
and 24 billions of Lactobacillus and Bifidobacteria.
Results: Thirty-one patients were randomized, but 17
completed the study in GroupA (15 F, 39 + 14 years)
and 12 in GroupC (12 F, 38 = 12 years). Bowel motions
with type 4 and 5 stools increased from 35%=33 to
53%+35% of total in GroupC and from 29%=+31 to
54%=34* in GroupA, * P = 0.001. Even ITT decreased
significantly only in GroupA: from 82 x 43 to 58 = 37*
hours, P = 0.022, versus from 90 =+ 42 to 82 + 36 hours
in GroupC. Patients who encountered all the efficacy
end-points (25%) were only in the GroupA and in these
all the probiotic species contained in the synbiotic har-
boured after treatment.

Conclusion: Synbiotic Psyllogel Megafermenti supply
is related to an increase in bowel motions with normal
stools and to colonic transit quickening in a group of
very homogeneous patients with severe functional con-
stipation. These effects were associated to changes in
intestinal microbiota composition.
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Effects of sinusoidal modulated current on large inte-

stina motility

A. SHKLYAEV, Y. GORBUNOV, A. PANTYUKHINA,
A. BESSONOV, I. MALAKHOVA and E. KOROBOV

Izhevsk State Medical Academy, Moscow, Russia

Objective: To specify the effects of different operating
modes of sinusoidal modulated currents on large intes-
tinal motility.

Methods: Ten healthy volunteers (5 men and 5
women) with a mean age of 19.75 + 0.53 years and no
gastrointestinal complaints, were evaluated. The SMC
impact was done using an Amplipulse-4 device: the
anode was applied on the mesogastric region and the
cathode on the L1 - L2 region. Stimulation was alter-
nating, with OM IV, III (frequency 100 Hz, modulation
depth 50%), and II (70 Hz and 75%, respectively), with
an impact duration of 2 to 3 seconds, in rectified mode,
5 minutes for each OM. Intestinal motility was exam-
ined using an EGS-4M electrogastrograph set for the
frequency range of 0.01 - 0.03 Hz, which corresponds
to the electrical activity of the large intestine. The fre-
quency and amplitude of the obtained curve were eval-
uated. Study results were analyzed by means of
variational statistics.

Results: The mean frequency and amplitude of elec-
trocolonograms in study subjects corresponded to nor-
mal values, being 1.15 + 0.1 per minute and

0.74 + 0.07 mV, respectively. These means were

3.15 + 1.38 per minute (P < 0.05) and 0.9 = 0.03 mV
after the OM II SMC impact, 0.74 = 0.13 per minute
(P < 0.05) and 0.81 + 0.06 mV after OM III SMC;

1.05 = 0.21 per minute and 0.76 + 0.08 mV after OM
IV SMC, respectively.
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Conclusion: OM II produced a stimulating effect of
the greatest magnitude and can thus be recommended
for large intestinal hypokinesis (in patients with obsti-
pation syndrome). OM III had the greatest effect on
large intestinal contraction amplitude and can be
employed for decreased motility. OM IV has no
marked stimulating effect on the frequency or ampli-
tude of large intestinal smooth muscle contractility
and can thus be utilized in patients with excessive
bowel motility (i. e. those with diarrhoea).
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Psychometric evaluation of patient-reported outcome
measures for assessing chronic constipation symptom
severity and change: Results from Phase 2b and Phase
3 trials of Linaclotide

L. M. NELSON', V. S. L. WILLIAMS", S. E. FEHNEL',
S. TOURKODIMITRIS?, M. ]. BAIRD®, R. T. CAR-
SON? and |. M. JOHNSTON®

IRTI Health Solutions, Research Triangle Park, USA,
2Forest Research Institute, Jersey City, USA, and
3Ironwood Pharmaceuticals, Cambridge, USA

Objective: Linaclotide is an investigational minimally
absorbed guanylate cyclase-C receptor agonist (GCCA).
Psychometric analyses using data from one Phase 2b
study and two Phase 3 trials of linaclotide for the treat-
ment of chronic constipation (CC) were conducted to
document the measurement properties of patient-
reported outcome (PRO) measures assessing changes in
the severity of symptoms.

Methods: Each study had a multicenter, randomized,
double-blind, placebo-controlled, parallel-group design,
comparing placebo to four doses of oral linaclotide
taken once daily for 4 weeks in the Phase 2b dose-
ranging study (n = 307 ITT) and to two doses of lin-
aclotide taken once daily for 12 weeks in the Phase
3 trials (n = 1,271 ITT). Seven PRO measures address-
ing abdominal symptoms (pain, discomfort, bloating)
and bowel function (spontaneous bowel movement
[SBM]/complete SBM [CSBM] frequency, stool consis-
tency, straining) were assessed daily using interactive
voice response system technology. Patients completed
the Patient Assessment of Constipation Quality of

Life Questionnaire (PAC-QOL| at the Randomization
and End-of-treatment Visits. Intra-class correlation
coefficients (ICCs), Pearson correlations, F-tests, and
effect sizes were computed to evaluate the reliability,
construct validity, discriminating ability, and respon-
siveness of the PRO measures in a clinical trial
context.

Results: The CC PRO measures showed satisfactory
test-retest reliability; ICCs ranged from 0.68 for strain-
ing in Phase 2b to 0.91 for abdominal pain in Phase 3.
Convergent and divergent validity correlations between
the CC PRO measures and PAC-QOL provided evi-
dence of the validity of the PRO measures (see Table).
Known-groups F-tests were statistically significant and
in the expected direction, substantiating the discrimi-
nating ability of the CC PRO items. Responsiveness
statistics for bowel symptom PRO measures were large
(0.86-3.29 in Phase 2b and 0.79-2.68 in Phase 3), and
for abdominal symptom PRO measures, moderate to
large (0.54-1.03 in Phase 2b and 1.02-1.21 in Phase 3).
Results were consistent across the Phase 2b and 3
studies.

Conclusion: In large Phase 2b and Phase 3 studies of
CC patients, linaclotide significantly improved PRO
measures of abdominal and bowel symptoms. The
psychometric analyses strongly support the reliability,
validity, discriminating ability, responsiveness, and use-
fulness of the PRO measures assessing CC symptom
severity and change evaluated in these clinical studies.
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Efficacy of combination therapy with osmotic laxatives
and bifid triple viable for the elderly persons suffering
non-orgnic constipation

J. HUANG, H. SONG and Y. SHEN

Ma Anshan People’s Hospital, Dept. of Gastroenterol-
ogy, China

Objective: To evaluate the efficacy of combination
therapy with osmotic laxatives and bifid triple viable
for the elderly persons suffering non-orgnic constipa-
tion.

Methods: Inpatients and outpatients aged 60 and over
60 were randomly divided into five groups, patients in

Table. Validity Correlations Between Change in CC PRO Measures and Available Measures
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PAC-QOL Overall

Phase 2b -0.47* -0.37* —0.44* 0.54* 0.50* 0.56* 0.53*

Phase 3 -0.43* -0.40* -0.33* 0.46* 0.53* 0.57* 0.57*

PAC-QOL Physical Discomfort

Phase 2b -0.46* -0.36* —-0.48* 0.59* 0.47* 0.56* 0.56*

Phase 3 -0.42* -0.37* —-0.32* 0.45* 0.56* 0.61* 0.63*

PAC-QOL Psychosocial Discomfort

Phase 2b -0.29% -0.21* —0.24* 0.34* 0.41* 0.42* 0.36*

Phase 3 -0.26* -0.23* -0.18* 0.31* 0.40* 0.42* 0.42%

PAC-QOL Satisfaction

Phase 2b -0.52* -0.48* —0.48* 0.47* 0.37* 0.44* 0.47*

Phase 3 -0.48* -0.44* —0.40* 0.44* 0.39* 0.44* 0.47*

PAC-QOL Worries and Concerns

Phase 2b -0.35% -0.25% -0.32* 0.46* 0.45* 0.50* 0.44*

Phase 3 -0.34* -0.33* —-0.25* 0.39* 0.46* 0.50* 0.48*

*P<0.05

Note: Pearson correlations are presented.

CC = chronic constipation; PRO = patient-reported outcome; CSBM = complete spontaneous bowel movement;
SBM = spontaneous bowel movement; PAC-QOL = Patient Assessment of Constipation Quality of Life

Questionnaire.
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group A treated with glycol 4000, group B treated with
lactulose, group C treated with bifid triple viable,
patients in group D treated with combination of glycol
4000 and bifid triple viable, patients in group E treated
with combination of lactulose and bifid triple viable.
Results: In the primary 2 weeks, the effective rates of
groups of A, B, C, D and E were 50.9%, 50.9%, 43.7%,
70.5% and 73.2% respectively. Logistic regression
showed there was no difference on therapeutic effect
among groups of A, B,and C, but effective rate of group
D or E was higher than groups of A, B and C. Further-
more, there was no significantly difference between
group D and group E. In 6 months, ineffectiveness and
recurrence ratios of groups of A, B, C, D and E were
68.4%, 66.0%, 72.9%, 57.4% and 35.7% respectively.
Kaplan-Meier survival analysis showed the ineffective-
ness and recurrence rate of group E was the most low-
est compared with the other four groups.

Conclusion: Bifid triple viable can improve the thera-
peutic efficacy of osmotic laxatives for the elderly per-
sons with non-orgnic constipation. Combination of
glycol 4000 and bifid triple viable can improve short-
term therapeutic efficacy,while combination of lactu-
lose and bifid triple viable can enhance both short-term
and long-term therapeutic efficacy.

476

Mediation analysis suggests that linaclotide has a
direct effect on relief of abdominal pain independent of
constipation improvement

J. E. MACDOUGALL', D. P. MACKINNON?,

B.J. LAVINS', A. ]. LEMBO?, S. |. SHIFF’,

H. A. SCHNEIER?, X. HAO', M. G. CURRIE" and

J. M. JOHNSTON?

Tronwood Pharmaceuticals, Cambridge, USA, 2Ari-
zona State University, Dept. of Psychology, Tempe,
USA, Beth Israel Deaconess Med Ctr, Division of
Gastroenterology, Boston, USA, and *Forest Research
Institute, Jersey City, USA

Objective: To estimate the direct effect of linaclotide
(LIN) on improving abdominal pain by controlling for a
concurrent increase in CSBMs (bowel movements asso-
ciated with a sensation of complete evacuation occur-
ring in the absence of rescue medication).

Methods: Patients meeting Rome II criteria for irrita-
ble bowel syndrome with constipation (IBS-C) were
randomized to oral LIN or placebo (PBO) for 26 weeks.
Patients reported abdominal and bowel symptoms, and
rescue medication use daily. A multilevel mediation
analysis (for weeks 13-26 of a Phase 3 trial) was per-
formed on percent improvement from baseline in
abdominal pain scores to estimate the proportion of
the LIN treatment effect attributable to increased
CSBM rate. CSBMs occurring on the day of the
reported abdominal pain score and also on the previous
6 days were considered as mediation variables. An
additional analysis summarizing patient improvement
in abdominal pain on a particular day was also per-
formed using a 2-way CSBM stratification: the number
of days since a patient’s last CSBM (0, 1, 2, and

>3 days) and the number of CSBMs a patient had
through the previous 3 days (0, 1, 2, and >3 CSBMs).
Results: The 20% effect of LIN on abdominal pain
above the PBO effect was a combination of direct effect
(18%) on abdominal pain and an indirect effect (2%)
mediated by increasing a patient’s CSBM rate. Sponta-
neous bowel movements (SBMs) that were not CSBMs
and BMs associated with rescue medication use did
not qualitatively increase the amount of mediated LIN
pain effect. The results of the 2-way CSBM stratifica-

NEUROGASTROENTEROL MOTIL 2012, 24, SUPPLEMENT 2, 43-190



tion analysis (Table) indicated that improvement in
abdominal pain was influenced by the time since last
CSBM and the number of recent CSBMs. However,
consistent with the predominant direct effect of LIN
on abdominal pain shown in the mediation analysis, in
each cell of the Table, the LIN-treated patients had
greater abdominal pain relief than PBO-treated patients
when controlling for these CSBM factors.

Conclusion: These findings suggest that the LIN
effect on abdominal pain (over PBO) was predomi-
nantly a direct effect and, to a lesser extent, a mediated
effect of increasing CSBM frequency.

‘Table. Percent Improvement in Abdominal Pain Stratified by Number of Recent CSBMs
and Time Since Last CSBM by Treatment Group (LIN/PBO [LIN-PBO difference])

Total Number jumber of Days Since Last CSB!
of CSBMs 0
Through the | (CSBM that 1 2 3+
Previous 3 Days Day)
45725 [20)
1 58/43 (16, 6137 24 60/40 20 51738 (14
2 74/56 [19) 72/54(17] 65756 [9 57739 (18
3+ 76/67 9] 76/60 (16] 76/68 (8] 74/48 (25
TTT Population, Weeks 13-26, median values presented. For patients with multiple

values in a particular cell, the patient’s median value was used
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Factor Analyses of Chronic Constipation Patient-
Reported Outcome Measures: Results from Phase 2b
and Phase 3 Trials of Linaclotide

L. M. NELSON?, V. S. L. WILLIAMS?, R. T. CAR-
SON?, M. |. BAIRD®, C. D. COON’, S. E. FEHNEL'
and J. M. JOHNSTON?®

!RTI Health Solutions, Research Triangle Park, USA,
2Forest Research Institute, Jersey City, USA, and
3Ironwood Pharmaceuticals, Cambridge, USA

Objective: Factor analyses of patient-reported out-
come (PRO) data from one Phase 2b and two Phase 3
clinical trials of linaclotide for the treatment of
chronic constipation (CC) were conducted to examine
the patterns of correlations among the PRO measures
and provide evidence of their construct validity.
Methods: 307 patients with CC were analyzed in a
Phase 2b multicenter, randomized, double-blind,
placebo-controlled, dose-range-finding, parallel-group
clinical study comparing placebo and four doses of
oral linaclotide taken once daily for 4 weeks. Seven
daily PRO measures addressing abdominal symptoms
(pain, discomfort, bloating) and bowel symptoms
(spontaneous bowel movement [SBM]/complete SBM
[CSBM] frequency, stool consistency, straining) and

one weekly measure (constipation severity) were
administered using interactive voice response system
technology. Using these data, principal component
analyses (PCA) and exploratory factor analyses (EFA)
explored the structure of the CC PRO symptoms.
Using confirmatory factor analysis (CFA), the EFA
results were evaluated with data (n = 1,272) collected
in two Phase 3 multicenter, randomized, double-
blind, placebo-controlled, parallel-group 12-week
clinical trials (145 or 290 pug oral linaclotide, or
placebo).

Results: The PCA of data averaged over the treatment
period indicated two dimensions accounting for 70.4%
of the total variance. The two-factor EFA produced one
factor consisting of abdominal symptoms (pain, dis-
comfort, and bloating) and a second factor consisting of
bowel symptoms (SBM frequency, CSBM frequency,
stool consistency, straining, and constipation severity).

When the two-factor CFA model was applied to the
correlation matrix with select correlated error vari-
ances, the fit of the model to the data was very satis-
factory, as were the factor loadings (Table).
Conclusion: The factor analyses enhance the con-
struct validity of the PRO measures by establishing
the composition of two factors that explain the pattern
of correlations among the seven CC PRO items. One
factor explained the correlations among the bowel
symptoms, and a second factor explained the correla-
tions among the abdominal symptoms. The weekly
rating of constipation severity was more strongly
related to the bowel symptoms factor than the abdomi-
nal symptoms factor. Additionally, the two factors,
abdominal symptoms and bowel symptoms, were
highly related.

Table. Factor Loadings (Standard Errors) and Model Goodness of Fit Statistics - CC PRO

Measures

Exploratory Factor Analysis Confirmatory Factor Analysis
CC PRO Measures Factor 1 Factor 2 Factor 1 Factor 2
CSBM Frequency” 0.704 (0.05) ~0.132 (0.05) 0.631(0.02) -
SBM Frequency® 0.703 (0.05) 0.065 (0.05) 0.545(0.02) -
Stool Consistency® 0.706 (0.04) 0.260 (0.04) 0.521 (0.02) -
Straining® -0.531 (0.06) 0.224 (0.06) -0.754(0.02) -
Constipation Severity® -0.648 (0.05) 0.285 (0.05) —-0.939 (0.01) -
Abdominal Pain® 0.064 (0.03) 0.847 (0.03) —_ 0.868 (0.01)
Abdominal Discomfort® -0.001 (0.02) 0.984 (0.02) - 0.753 (0.02)
Abdominal Bloating® -0.176 (0.04) 0.752 (0.03) - 0.939 (0.01)
Goodness of Fit
X? (all P<0.05) 75.86 df =13 274309 df = 16
Comparative Fit Index 0.953 0.965
Tucker-Lewis Index 0.899 0.939
RMSEA 0.126 0.113
SRMR 0.038 0.056

CC = chronic constipation; CSBM = complete SBM; df = degrees of freedom; PRO = patient-reported outcome; SBM = spontaneous

bowel movement; RMSEA = root mean square error of app

1; SRMR = root mean square residual.

Note: The confirmatory factor analysis solution includes correlated residuals between the following: CSBM Frequency and SBM

Frequency; Straining and Stool Consistency; A
? 5-point ordinal scale.

Pain and

® These were derived from daily PRO items about bowel symptoms: number of BMs, use of rescue medication, and completeness

of evacuation.
© 7-point Bristol Stool Form Scale (BSFS).

Saturday, 8 September 2012, 12.30 — 14.30, Foyer Sala Magenta
PS-33 Clinical Session: Anorectal: Clinical
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What is a clinically significant rectocele in functional
constipation?: Relationship between rectal sensitivity,
compliance, post-defecatory residue and rectocele size
L. CANDELORO?, I. BIVIANO?, D. BADIALP, F. I.
HABIB® and E. S. CORAZZIARI®

policlinico Umberto I, Dipt. di Gastroenterologia,
Roma, Italy, 2policlinico Umberto I, Dept. of Clinical
Medicine and Medical Specialties, Rome, Italy, and
3policlinico Umberto I, Gastroenterologia, Sapienza
Universita di Roma, Italy

Objective: Rectocele is reported in more than 50% of
patients with functional constipation (FC) [1] and, in a
retrospective study, rectoceles >4 cm were associated
with altered rectal sensitivity and compliance [2].

© 2012 THE AUTHORS

However rectal sensitivity can be decreased and rectal
compliance increased in FC even in absence of recto-
cele and no previous study investigated the relation-
ship between the rectocele size and rectal functional
alteration. This prospective study assessed the relation-
ship between the size of the rectocele, rectal sensitiv-
ity, rectal compliance, and post-defecatory residue in
FC to identify the clinically significant rectoceles.
Methods: Eighty female patients (age 50 + 15 years)
with FC according to Rome III criteria underwent ano-
rectal manometry and cinedefecography. At cinedefe-
cography radiographs were performed at rest, during
contraction, straining and evacuation. Maximal depth
of the rectocele was assessed during defecatory effort.
Contrast rectal residue was assessed by a semi-quanti-
tative evaluation (small, moderate, abundant). During

NEUROGASTROENTEROLOGY & MOTILITY © 2012 BLACKWELL PUBLISHING LTD

standard recto-anal manometry a balloon distended
intermittently the rectum with progressively increas-
ing air volumes from 10 to 200 ml. The threshold of
rectal sensation was defined as the minimum volume
of distension perceived by the patients as stimulus to
evacuate; rectal compliance was calculated as ratio
between 100 ml air volume and intra-rectal pressure.
For statistical analysis we used the Mann-Whitney and
Spearman correlation tests.

Results: The rectocele was <35 mm in 25 patients
(31%), between 35 and 50 mm in 44 patients (55%)
and > 50 mm in 11 patients (14%). No correlation was
found between sensitivity (r = 0.3) and rectal compli-
ance (r = 0.2) and rectocele size less than 50 mm. In
the group with rectocele >50mm, the size correlated
with threshold of rectal sensitivity (r = 0.6) and rectal
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compliance (r= -0.8). Patients with moderate/abundant
residue had a higher threshold of rectal sensitivity

(58 +27 vs 90 + 57 ml air, P = 0.006) than, and a not
different compliance from, those with small residue.
Conclusion: Rectoceles with size >50 mm correlate
with altered rectal sensitivity and altered rectal com-
pliance. Rectocele >50 mm associated with altered rec-
tal sensitivity identifies a condition that may play a
clinically relevant role in the defecatory dysfunction of
functional constipation.

References: [1] Pescatori M, Spyrou M, Pulvirenti
d’Urso A. Colorectal Disease. 2007; 9: 452-456.

[2] Rotholz NA, Efron JE, Weiss EG et al. Tech Colo-
proctol. 2002; 6: 73-77.
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How accurate is computerized analysis versus an
expert analysis for evaluating anorectal function using
3-D high definition anorectal manometry

E. COSS-ADAME', ]. VALESTIN? and S. RAO'
1Georgia Health Sciences University, Gastroenterology
and Hepatology, Augusta, USA, and 2University of
Iowa, Gastroenterology/Hepatology, Iowa City, USA

Objective: Our aim was to analyze and compare the
topographic measurements of anorectal manometric
parameters, as assessed by a commercial software and
by an expert.

Methods: We used a 10-mm diameter probe contain-
ing 256 circumferentially arrayed sensors and 2 addi-
tional rectal sensors in a standardized rectal balloon
(Given Imaging, Yogneam, Israel) in 24 healthy sub-
jects (13:11) age (42 yrs 95% CI 35-49).The probe was
held in place by operator throughout the study. We
evaluated anal and rectal topographic pressure changes
during squeeze, when blowing up a party balloon and
during bearing down maneuvers. The data were ana-
lyzed by an expert investigator (>25 years experience)
who was blinded to the automatic software analysis
(Manoview Analysis, Given Imaging, Yogneam, Israel)
for the same variables. An independent investigator
blinded to expert analysis performed the analysis using
commercial software. Statistical analyses were per-
formed with SPSS v. 20 (Chicago, IL).

Results: No differences were observed for any of the
key manometric parameters (P > 0.05) such as anal
resting pressure, rectal and anal pressures during party
balloon maneuvers and during bearing down maneuver
with and without rectal balloon inflation. Correlations
between expert and software analysis of data were
excellent (r2 = 0.82-0.99).

Conclusion: The software analysis program appears to
provide reliable data that is sufficient routine for clini-
cal purposes. Although there is some learning curve,
when used properly, the software can provide accurate
information.
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Fecal incontinence in patients with IBS

A. BAJOR', P. JERLSTAD?, G. RINGSTROM? and M.
SIMREN®

Sahlgrens Academy, Dept. of Internal Medicine, Med-
icinkliniken, Gastrosektion, Gothenburg, Sweden, Sa-
hlgrens Academy, Internal Medicine, Gothenburg,
Sweden, and ®Sahlgrenska Academy, Dept. of Internal
Medicine, Inst. of Medicine, Gothenburg, Sweden

Objective: The Irritable Bowel Syndrome (IBS) is a
common disorder with a prevalence between 2.1-22%.
Fecal incontinence (FI) can be found in 8% of the gen-
eral population; however the prevalence of FI in IBS is
mainly unknown. The aims of this study were to
determine the presence of FI in IBS, its relationship
with symptoms, quality of life and colorectal sensori-
motor function.

Methods: We included 320 IBS patients fulfilling the
ROME II criteria (mean age 40 years; 229 women), con-
secutively referred to our centre. The presence of FI
was determined using the Rome II modular Question-
naire. The patients also completed the Gastrointestinal
Symptom Rating Scale (GSRS), Short Form 36 (SF-36)
questionnaires and underwent a rectal barostat study
before and after a standardized meal.

Results: 64/320 patients (20%) reported accidentally
leaking or passing stool more than once a month. Of
these 19 (30%) had gross incontinence, leaking the
amount of two teaspoons or more. Patients with FI
were older than those without (48 + 19 vs.

39 + 12 years (mean = sd); P < 0.0001), and FI was more
common in D-IBS, 27/115 (24%) and A-IBS 33/126
(26%) than in C-IBS, 4/79 (5%) (P < 0.001). The per-
ceived severity of diarrhea was higher in patients with
FI - (GSRS diarrhea: 4.3 + 1.7 vs. 3.0 = 1.6; P < 0.0001),
including more frequent stools (4.1 = 1.8 vs. 2.9 = 1.8;
P < 0.01), looser stools (4.2 = 1.7 vs. 3 = 1.8; P < 0.001)
and urgency (4.5 + 1.9) vs. 3.2 + 1.8; P < 0.001). FI was
also associated with reduced physical quality of life
(SF36 Physical Component Summary: 41 + 11 vs.

45 = 8; P < 0.05). Rectal balloon volumes were similar
in patients with versus without FI in the fasting state
(84 + 25 vs. 84 = 37 ml; NS), but after meal intake IBS
patients with FI had lower balloon volumes (44 + 40
vs. 61 = 41 ml; P < 0.05), indicating a more pronounced
rectal tone response. No differences in rectal sensitiv-
ity were noted.

Conclusion: The prevalence of FI in patients with IBS
can be as high as 20%, being more common in A- and
D-IBS. These conditions should be included as risk fac-
tors for FI especially in older patients with more severe
diarrhea. The exaggerated rectal tone response after
meal intake warrants further investigations.
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High resolution anorectal
of pelvic floor dyssynergia
L. NOVAIS

CEDE, Cascais, Portugal

ry in the diag

Objective: Pelvic floor dyssynergia is a disorder of def-
ecation and is characterized by dysfunction of coordi-
nation of anorectal muscles and pelvic floor muscles
during defecation. Objective: To evaluate patients with
constipation and defecatory disorder caused by pelvic
floor dysfunction with high resolution anorectal
manometry (HRARM).

Methods: Twelve patients, 10 females and 2 males,
average age 54,7 years (range 24-87) with chronic con-
stipation and symptoms of pelvic floor dyssynergia
were recruited after exclusion of obstructive or meta-
bolic cause. HRARM quantifies IAS and EAS function,
rectal sensation, rectoanal reflexes, rectal compliance,
and attempted defecation. HRARM involves a solid-
state manometric assembly with 12 circumferential
sensors spaced at 1-cm intervals (4.2 mm outer diame-
ter) (Sierra Scientific Instruments, Los Angeles, CA).
This device uses proprietary pressure transduction
technology (TactArray) that allows each pressure sens-
ing element to detect pressure over a length of 2.5 mm
in each of 12 radially dispersed sectors. Rao’s types
classification of dyssynergia. has been used: in type I
dyssynergia, the subject can generate an adequate pro-
pulsive force (increase in intrarectal pressure >45 mm
Hg) along with a paradoxic increase in anal sphincter
pressure; in type II dyssynergia, the subject is unable
to generate an adequate propulsive force together with
paradoxic anal contraction; in type III dyssynergia, the
subject can generate an adequate propulsive force along
with an absent relaxation (a flat line) or incomplete
(€20%) relaxation of resting anal sphincter pressure; in
type IV dyssynergia, the subject is unable to generate
an adequate propulsive force together with absent or
incomplete relaxation of anal sphincter pressure.
Results: In the classification of attempted defecation,
classified by HRARM Rao’ types of dyssynergia Type I
(4 patients) Type II (1 patient) Type III (6 patients) Type
IV (1 patient).

Conclusion: HRARM was well tolerated, a reliable
method to evaluate defecatory disorder of pelvic floor
dysfunction and identified the dyssynergic defecation’s
mechanisms.
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Simplified saline continence test for evaluation of ano-
rectal capacity: Technique and normative data

K. TANTIPHLACHIVA, C. SAHAKITRUNGRUANG,
J. PATTANAARUN, A. ROJANASAKUL
Chulalongkorn University, Dept. of Surgery, Bangkok,
Thailand

Objective: Saline continence test (SCT) is a compre-
hensive test of rectal and anal sphincter function in
retention of liquid stool. By using automatic peristaltic
pump, constant rate of infusion is achieved. However,
the pump is expensive and sophisticated. We described
a simple and cheap technique.

Methods: Simplified SCT set is comprised of an 8-Fr
feeding tube, an infusion set (20 drops ml™) connected
to a bottle containing 750 ml of 0.9%NaCl and a stop-
watch. Healthy subjects were enrolled. With the feed-
ing tube inserted 10 cm up into the subject’s rectum,
they were asked to sit on the commode. The infusion
set connected to a saline bottle was then joined to the
feeding tube. The infusion, at an estimated rate of
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Table Characters of saline retention

Male Female Total Correlation
(n=15) (n=31) (n=46) | cosfficient(n)

Age (years) 451+00 | 474+44 | 465+37 0.41%
Body weight (kg) 610+59 | 56.3+37 59.8+3.3 0.36*
Height (cm) 1589+47 1545+26 | 1581+ 25 0.23
Body surface area (m2) 1.55+0.06 | 1.74+0.07 1.61+0.05 0.34*
Total volume retained (ml) | 655.8 +72.6 | 633.2+56.7 | 638.0 = 46.0

%volume retained (ml) 90.8+9.3 883+74 90.0+£59

Volume at first leak (ml) 313.0+76.4 | 2636+52.3 | 283.1+43.5

*p <0.05. r<0-no correlation; 0.1< r <0.3 - weak correlation; 0.3 < r < 0.5 - moderate correlation; 0.5 < r < 1; high correlation

60 ml min™ (750 ml in 12 min) was started. The sub-
ject was asked to retain fluid as long as possible. Fluid
leakage was collected in a graduated jar. Volume of sal-
ine infused at the onset of first leak, total volume
retained (Vretained) and percentage of saline retained
(= Vretained / Vinfused x 100) were recorded. Student’s
t-test was used to compare differences between gen-
ders. Correlation coefficients (r) between total volume
retained versus age, body weight, height and body sur-
face area were analyzed.

Results: Forty-six subjects (M:F 15:31, mean age

46.5 = 3.7 years) without bowel symptoms and no pre-
vious pelvic/abdominal surgery other than simple
appendectomy were enrolled. All subjects cooperated
well without complication. Thirteen subjects (28.3%)
had leakage. Data is shown in table (mean + 95%confi-
dence interval). Total retained volumes, % volume
retained and volume at first leak were not different
between genders (P > 0.55). Moderate but significant

(P < 0.05) correlations was found between total volume
retained and age (0.41), body weight (0.36) and body
surface area (0.34). However, the correlation with
height was small (0.23).

Conclusion: Simplified saline continence test is an
easy-to perform and well-tolerate test to assess anorec-
tal function. These normative data will guide diagnosis
and treatment of subjects with anorectal disorders.
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Randomized trial of biofeedback or medical treatment
for fecal incontinence

E. JOHANSSON', S. WALTER', A. INGEMANSSON',
A.-K. RYN? and O. HALLBOOK?

!Universitetsjukhus Linképing, Bdickenfunktionsenhe-
ten, MT-Kliniken, HMC, Sweden, and ZLinki}ping,
Sweden

Objective: Both biofeedback and medical treatment
have been advocated as first-line therapies for mild to
moderate fecal incontinence. There is limited data
comparing and combining these two treatments.
Therefore, we aimed to evaluate the effect of standard-
ized biofeedback therapy and medical treatment, sepa-
rately and in combination, in a randomized fashion.
Methods: Sixty-five consecutive female patients, med-
ian age 57 (range 27-78) referred to a tertial center for
fecal incontinence were included. Median number of
deliveries were 2 (range 1-5). Fifty-three patients had
findings of a sphincter injury on anal ultrasound. Med-
ian duration of symtoms were 5 (range 1-22) years.
Gastrointestinal malignancy or inflammatory bowel

© 2012 THE AUTHORS

disease were excluded. The patients were randomized
to start with either biofeedback (4-6 months) or medi-
cal treatment with loperamide and bulking agents

(2 months). Then both groups continued with a combi-
nation of both treatments, i.e. medical treatment was
added to biofeedback and vice versa. The total duration
of the study was 8 months. A two-week prospective
bowel symtom diary and anorectal physiology were
evaluated at base-line, after singel- and both treat-
ments. Disease related quality of live (QoL) was evalu-
ated with the disease specific short health scale
questionnaire (SHS). Non-parametric statistics was
used (paired sign test and Whitney-U test).

Results: Fifty-seven patients completed the study.
Median number of leakage episodes per week decreased
from 3.5 to 3.0 after single treatment (P < 0.05) and to
1.2 (P < 0.0001) at completion of the study with both
treatments. The combination treatment was superior
to both single treatments in terms of symptoms and
functions. There was no significant difference between
the two treatment groups at any time-point. From start
to completion of the study patients demonstrated a sig-
nificant (1) increase in the proportion of normal stool
consistency from 52 to 65%; (2) decrease of proportion
of stools with urgency (P = 0.02); decrease of rectal sen-
sory thresholds, both for maximum tolerable rectal
pressure and first sensation, from 50 to 40 cmH20

(P =0.004) and 20 to 10 cmH20 (P = 0.03), respec-
tively; (3) improvement of QoL in SHS dimensions of
function (P = 0.04) and disease related worry (P = 0.02).
Conclusion: The combination therapy with biofeed-
back and medical treatment, but not each treatment
alone, is successful for symptom relief in fecal inconti-
nence. This symptom improvement was associated
with improved fecal consistency, reduced urgency and
increased rectal sensory thresholds.
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Surgical correction does not improve dyssynergic
defecation in patients with rectal prolapse

S.-Y. PARK, H.-S. KIM, Y.-E. JOO, J.-S. REW, C.-H.
JUN, K.-]. PARK and K.-H. LEE

Gwangju, Republic of Korea

Objective: The patients with rectal prolapse suffer
from not only a prolapse rectum but also associated
dysfunction. The purpose of this study was to investi-
gate the functional and physiological results after sur-
gical correction in patients with rectal prolapse.
Methods: Seventeen patients with rectal prolapse (15
females, mean age 66.8 + 10.6 years) underwent ano-
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rectal manometry before and after Delorme’s proce-
dure. The results of anorectal manometry and clinical
symptoms were analyzed preoperatively and postpera-
tively.

Results: The mean period of follow-up was

20.2 months (range 8-46 months). The mean age of the
study group was 66.8 = 10.6 years. Thirteen patients
(76.5%) had rectal mucosal prolapse and 4 patients
(23.5%) had complete rectal prolapse. The two most
prevalent symptoms before operation were rectal tenes-
mus (14/17, 82.3%) and excessive straining (13/17,
76.5%). The two most prevalent symptoms after opera-
tion were rectal tenesmus (10/17, 58.8%) and excessive
straining (12/17, 70.6%. Eight patients (47.1%) were
able to expel the balloon before surgery and 10 patients
(58.8%) were able to expel the balloon after operation.
There was no significant improvement of ability to
expel the balloon after surgery. No significant differ-
ences in resting anal pressure, squeezing anal pressure,
defecation index, and rectal sense were found postoper-
atively. However, vector asymmetry index was higher
in postoperative patients than in preoperative patients
(34.8 vs 38.2, P = 0.049). Ten patients (58.8%) had type
1 dyssynergic defecation before surgery. No improve-
ment of dyssynergic pattern occurred after surgery.
Conclusion: Surgical correction of rectal prolapse does
not correct dyssynergic defecation in patients with rec-
tal prolapse despite of reduction of the prolapse. So,
potential role of combination treatment with biofeed-
back therapy in these subgroups requires further
studies.
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Transcutaneous tibial nerve stimulation in the treat-
ment of faecal incontinence: A randomised trial

A.-M. LEROI', L. SIPROUDHIS?, 1. ETIENNEY®, H.
DAMON?, F. ZERBIB®, G. AMARENCO®, V. VIT-
TON’, J. L. FAUCHERON® and M. QUERALTO’
ICHU Rouen, Service de Physiologie, Rouen Cedex,
France, °CHU Pontchaillou Rennes, Service de Gast-
roentérologie, France, *Hopital des Diaconesses, Ser-
vice de Coloproctologie, Paris, France, *Hospices
Civils de Lyon, Physiologie Digestive, France, "CHU
Bordeaux, Service de Gastroentérologie, France, *Hopi-
tal Tenon, Service de Rééducation Neurolo, Paris,
France, "CHU Marseille, Service de Gastroentérologie,
France, SCHU Grenoble, Service de Chirurgie Diges-
tive, France, and °CHU Toulouse, Service de Chirurgie
Digestive, France

Objective: While transcutaneous tibial nerve stimula-
tion (TENS) is being increasingly used to treat faecal
incontinence (FI), its efficacy has never been proved
using controlled trials.

Methods: In this randomised, double-blind, sham-con-
trolled trial, 144 patients aged 30-82 years from nine
centres were randomly assigned to receive either active
or sham stimulations for 3 months. The primary end-
point was the response to treatment based on the num-
ber of incontinence and urgency episodes. Secondary
endpoints were severity scores, quality of life scores,
delay to postpone defecation, patient self-assessment of
treatment efficacy, physician assessment of TENS effi-
cacy, anorectal manometry, adverse events.

Results: No statistically significant difference was
seen between active and sham TENS in terms of an
improvement in the median number of FI/urgency epi-
sodes per week. Thirty-four patients (47%) who
received the active TENS treatment exhibited a > 30%
decrease in the FI severity score compared with 19
patients (27%) who received the sham treatment (odds
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ratio 2.4, 95% CI 1.1-5.1, P = 0.02). No differences in
delay to postpone defecation, patient self-assessment of
treatment efficacy, or anorectal manometry were seen
between the two groups. The evaluating physicians
rated the active stimulations as more effective than
the sham stimulations (P = 0.01). One minor therapy-
related adverse event was observed (1.5%).

Conclusion: We failed to demonstrate any benefit of
TENS on our primary end-point.
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Does deep brain stimulation modify ano-rectal motil-
ity?: Result of a randomized cross-over study

G. GOURCEROL', S. DERREY?, N. CHASTAN', D.
MALTETE®, P. FREGER®, A. M. LEROI" and J.
WEBER'

!Rouen University Hospital, Dept. of Physiology,
France, °Rouen University Hospital, Dept. of Neuro-
surgery, France, and SRouen University Hospital,
Dept. of Neurology, France

Objective: Anorectal motility impairment is often
observed during Parkinson’s disease (PD), generating
symptoms as constipation and/or incontinence. In
most case, this is ascribed to dyssynergic anorectal
contraction during defecation or to impaired squeezing
contraction of the anal sphincter. Deep brain stimula-
tion (DBS) is an effective treatment for advanced levo-
dopa-responsive form of PD, but data on the impact of
DBS on gastro-intestinal motility are lacking. We
therefore hypothesized that DBS could either normal-
ize anorectale dyssynergia and/or anal squeezing con-
traction in PD patients.

Methods: Seventeen patients (age: 62+/- 9 year old)
with chronic bilateral high frequency stimulation of
the subthalamic nucleus for at least 6 months were
randomized with stimulator either turned OFF (2h)
then ON (2h), or turned ON (2h) and OFF (2h) thereaf-
ter. An ano-rectal manometry was performed at the
end of each period using perfused catheters.

Results: No groups effect (ON-OFF vs OFF-ON) was
observed for the different parameters analyzed. A similar
rate of ano-rectal dyssynergia was observed during the
two periods (7/17 during the ON period vs 8/17during
the OFF period). No difference was observed during the
two periods for anal resting pressure (OFF: 72.5+/-

8.6 cm H,O vs ON: 64.4+/- 7.2 cm H,O; P = 0.24). How-
ever, during the ON period, an increase of the amplitude
(108+/- 21 ¢m H,0) of anal squeezing pressure was
observed compared to the OFF period (amplitude: 85+/-
14 cm H,O; P = 0.02 vs ON), while the duration was not
different (OFF: 26.2+/- 3.6 s vs ON: 33.1+/-3.1 s;

P =0.10). Lastly, rectal distension induced recto-anal
inhibitor reflexes with similar amplitude and duration
between the ON and the OFF periods. Likewise, maxi-
mal tolerable volume was comparable in the two periods
(OFF: 231+/- 24 ml vs ON: 241+/- 26 ml; P = 0.68).
Conclusion: DBS does not modify ano-rectal dyssyner-
gia in PD patients, while it increases anal squeezing
pressure. This interventional study thus shades a new
light on the voluntary control of ano-rectal motility by
the dopaminergic nigro-striatal loop targeted by DBS.
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Effect of biofeedback therapy in irritable bowel
syndrome patients with intractable constipation

O. KRAPIVNAIA" and S. ALEXEENKO?

!Main Far Eastern Railway Hospital, Dept. of Gastro-
enterology, Khabarovsk, Russia, and °Far Eastern State
Medical University, Khabarovsk, Russia
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Objective: Many patients with irritable bowel syn-
drome with constipation do not respond to conven-
tional medical treatments. This study evaluated the
efficacy of biofeedback therapy in irritable bowel syn-
drome patients with intractable constipation; identified
factors that influence treatment outcome.

Methods: Of the 99 patients with irritable bowel syn-
drome (IBS) with constipation as defined by Rome II
and III criteria, 25 patients with intractable constipa-
tion were selected (22 female, mean age

37.0 + 13.3 years). In all patients the Anorectal
manometry was carried out with the help of Multi-
channel recording system PC Polygraf (Synectics Medi-
cal). Anorectal physiological studies were compared
with those of 23 healthy volunteers (22 female, mean
age 37.5 = 10.5 years). Twenty five IBS patients with
intractable constipation received 6.3 + 0.3 sessions of
biofeedback therapy (BFT). IBS symptoms were evalu-
ated immediately after the completion of biofeedback
therapy and during the follow-up period of about

6.2 + 0.5 months. Patients with slow transit constipa-
tion were not included.

Results: Twenty-four per cent of IBS patients with
intractable constipation exhibited paradoxical contrac-
tion of the anal sphincter on straining. The biofeedback
therapy was successful in 18 patients through the fol-
low-up periods of 6.2 = 0.5 months: in 73.7% of IBS
patients without dyssynergia and in 66.7% of IBS
patients with dyssynergic defecation. Treatment
reduced IBS patients with need to strain (22 vs. 4, before
BFT vs. after BFT, P < 0.001), sense of incomplete evacu-
ation (22 vs. 5, P < 0.001), abdominal pain (25 vs. 5,

P < 0.001), bloating (19 vs. 5, P < 0.001), and laxative,
enemas or suppositories use (10 vs.3, P = 0.009). Sponta-
neous bowel frequency was significantly improved by
treatment (1.3 = 0.2 vs. 5.1 = 0.4 bowel movements per
week, before BFT vs. after BFT, P < 0.001) in 72% IBS
patients. High defecation index was associated with suc-
cess of BFT (OR 10.8; 95% CI, 1.02-114.2).

Conclusion: Biofeedback is an effective long term
treatment for the majority IBS patients with constipa-
tion unresponsive to traditional treatments. High defe-
cation index at baseline was a strong predictor of
successful biofeedback therapy.

488

Top down medical treatment for dis-impaction of
patients in aged-care setting

J. JORDAN-ELY?, ]. HUTSON? and B. SOUTHWELL?
1Bowel Health Clinic, Lilydale, Australia, °Royal Chil-
dren’s Hospital, Murdoch Childrens Research, Park-
ville, Australia, and *University of Melbourne,
Murdoch Childrens Research, Parkville, Australia

Objective: Literature in recent years, discusses the
idea of high-dose, top-down medical treatments. This
study investigated the success of colonic disimpaction
using high levels of stimulant laxatives in combination
with stool softeners at a suburban aged care facility.
Current practice within the facility was daily supposi-
tory and high dose lactulose.

Methods: Ten residents (75-92 years) with faecal
impaction were randomly selected from ward list with
>day 5 post faecal output. Patients were initially iden-
tified with faecal impaction from bowel charts the
facility maintained by nursing staff. Residents unable
to ambulate for independent toileting were excluded.
Residents were given an initial dis-impaction regimen
of Movicol (polyethylene glycol) 8 sachets per day plus
15-25 Dulcolax drops, for 2 consecutive days. Defeca-
tion volume & consistency, activity, food and water

intake were monitored within bowel chart. Residents
were encouraged to be participants and in control of
their own treatment.

Results: Residents began to defecate within 10-12 h.
They continued to defecate daily on a maintenance
regimen of Movicol and Dulcolax medications. Mainte-
nance medication was maintained to continue produc-
ing 1 defecation/day. There were no reported episodes
of soiling following dis-impaction or during mainte-
nance. There was enthusiastic compliance with all res-
idents and staff following the intervention due to
significant increase in residents’ quality of life. In the
absence of further treatment alteration, their colons
gradually filled up again, with impaction after 1-
2months.

Conclusion: Use of high doses of Movicol and Dulco-
lax is effective to dis-impact elderly people with
chronic constipation. Residents avoided invasive proce-
dures to manage impaction including rectal interven-
tions. Time commitment from nursing staff was
minimal. Success and compliance was high.
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Home electric stimulation for women with fecal
incontinence: Effectiveness and predictors of

outcome

R. DICKMAN?, I. LAMBORT?, N. COHEN-ZUBARY?,
S. AIZIC® and S. LEVY*

!Rabin Medical Center, Dept. of Gastroenterology, Pe-
tach Tikva, Israel, °Rabin Medical Center, Gastroen-
terology, Petach Tikva, Israel, *Rabin Medical Center,
Physiotherapy Service, Petach Tikva, Israel, and “The
Academic College, Tel Aviv, Tel-Aviv, Israel

Objective: Home electric stimulation (ES) is an effec-
tive treatment for fecal incontinence (FI). Available
data on effectiveness and predictors of outcome for ES
in Israel are scarce. The aim of the study was to evalu-
ate effectiveness and predictors of outcome in women
suffering from FI that were treated with home ES.
Methods: Home ES was offered for a period of

6 weeks. Patients were evaluated by a questionnaire
regarding their demographics, medical and childbearing
history. Subjective measures of outcome included the
Fecal Incontinence Grading Scale (FIGS), quality of life
questionnaire (the SF-36) and a 10 point Likert scale
for the assessment of satisfaction. Objective measure
of outcome included the pelvic floor muscle (PEM)
contraction.

Results: A total of 19 women with FI were included.
Mean age: 66.6 + 9.8 years, mean BMI (kg/m?):

26.8 + 4.7, mean disease duration: 3.6 = 3.1 years and
mean number of births: 3.6. Obstetric trauma was
reported by 21% of patients. Significant improvement
of subjective measures was reported at the end of treat-
ment for both FIGS (12.5 vs. 8.6, P = 0.013) and at the
Likert rating (7.61 vs. 4.9, P = 0.021). A significant
improvement of PEM contraction was achieved in 86%
of patients. Mean number of FI episodes dropped below
50% by 62.5% of patients. Older age in general or at
first episode of FI, and higher BMI significantly deterio-
rated FIGS (r = -0.555, P = 0.021) and the capability to
reduce FI episodes/week (r = -0.728, P = 0.001), respec-
tively.

Conclusion: Home electric stimulation is efficient in
FlL. Factors affecting treatment failure include older age
and higher BMIL.
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Transcutaneous electrical acupuncture therapy for
severe gastroparesis and constipation in a diabetic
patient

I. SAROSIEK?, A. ALVAREZ? Y. SUN®, |. CHEN® and
R. MCCALLUM?

!Texas Tech University, Dept. of Internal Medicine, El
Paso, USA, ?Texas Tech University HSC, Internal
Medicine, EI Paso, USA, and *VA Medical Center,
Oklahoma City, USA

Objective: A 51 years old diabetic F with severe drug
refractory gastroparesis (GP) was implanted with gas-
tric electrical stimulation (GES) system in 2000. More
than 85% symptoms improvement was observed over
the next 10 years. In March of 2011 patient noticed a
gradual return of her GP symptoms. The GES battery
was depleted, requiring replacement of the implantable
pulse generator (IPG).

Methods: Clinical evaluation revealed GP symptoms

score 25 points (max 28) and severe, debilitating consti-

pation. Patient reported bowel movements (BM) every
3-4 weeks with passing a little liquid stools with gas
and painful straining. Cytotec, Go-Lightly, Amitiza,
Colchicine, herbs and all laxatives were introduced

without success. While waiting for GES surgery, Trans-

cutaneous Electrical Acupuncture (TEA) therapy was
initiated. Two pairs of electrodes were connected to
the micro- stimulators which were programmed based
on patient’s preference and tolerance. One pair was
positioned on the arm- PC6 acupoint, and the second
was placed on her leg at acupuncture point ST36 loca-
tion. Trains of TEA pulses were programmed with cur-
rent 2 mA (arm) and 4 mA (leg). Other parameters
were: ON-time 2 s, OFF-time 3 s; frequency 25Hz.
Patient was instructed to use TEA for 30 min before
and 2 h after each meal.

Results: During the first TEA session nausea was
completely resolved within 15 min, and 6 h later
patient had a normal, “healthy” BM. Similar BM
responses were observed in the next few days until

TEA therapy was discontinued for surgical IPG replace-

ment. In the next 10 weeks of GES, patient was doing
well with her GP symptoms (score 6 points) but she
did not have any “normal” BM. GES was then turned
OFF and TEA was re-introduced. Patient was using
TEA 2-3 times / day in the next 2 months and she
continued to have sustained control of GP symptoms
and had daily BMs. She gained 4 1bs and improved her
glucose control.

Conclusion: TEA therapy is an innovative approach
which was efficacious in controlling severe symptoms
of DMGP, as well as in stimulating bowel movements
in a setting of colonic inertia attributed to gut neu-
ropathy.

© 2012 THE AUTHORS
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Translation and validation of the ROME-III questionn-
ares for the diagnosis of functional gastrointestinal dis-
orders in Korea

K. H. SONG', H.-K. JUNG?, B. R. KEUM?®, B.-H.
MIN* Y. H. YOUN?®, K. D. CHOI° and K. C. HUH’
IKonyang University, Internal Medicine, Daejeon,
Republic of Korea, ’Ewha Womans University, Mok-
dong Hospital, Seoul, Republic of Korea, *Korea Uni-
versity, Korea University Anam Hospital, Seoul,
Republic of Korea, *Sungkyunkwan University, Sam-
sung Medical Center, Seoul, Republic of Korea, *Yon-
sei University, Gangnam Severance Hospital, Seoul,
Republic of Korea, “University of Ulsan, Asan Medical
Center, Seoul, Republic of Korea, and "Konyang Uni-
versity Hospital, Daejeon, Republic of Korea

Objective: A self-report questionnaire is frequently
used to measure symptoms reliably and distinguish
patients with functional gastrointestinal disor-
ders(FGIDs) from other conditions. This study was
aimed to produce and validate a cross-cultural adapta-
tion of Rome III Questionnaires for screening and diag-
nosis of FGIDs in Korea.

Methods: The Korean version of the Rome III ques-
tionnaire had been developed through translation,
assessment of comprehensibility, back translation, and
appraisal of applicability. Subsequently, reliability was
measured by a test-retest procedure in 151 persons. Fol-
lowing completion of the questionnaire by 196 out-
patients, gastroenterologists who were blinded the
patient’s self-reported responses interviewed them. And
concurrent validity was evaluated by comparing self-
reported questionnaire data to the following doctor’s
completion of questionnaire based on the interview.
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Results: Most of items (30/34) had an acceptable con-
sistency with median value of Cronbach’s «
0.830(range 0.706-0.971). The questions to judge IBS,
GERD, FD, functional constipation, functional diarrhea
and functional bloating had median value of
0.720(0.514-0.866), 0.830(0.824-0.836), 0.828(0.598—
0.860), 0.790(0.514-0.863), 0.757(0.514-0.832) and
0.805(0.514-0.889), respectively. The Korean ROME III
had excellent sensitivities (97.2%, 95.4%, 94.4%,
100%, 75.0%, 97.5%) and specificities (98.7%, 98.0%,
97.7%, 100%, 100%, 99.3%]) to diagnose the FGIDs,
respectively. The percent agreement of IBS subtype
was 94.4%(34/36) and that of FD was 100%(17/17).
Conclusion: The Korean version of ROME III ques-
tionnaire is reliable and valid for diagnosing FGIDs in
Korean people.
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Probiotics for prevention of radiation induced bowel
disease: New findings and updated meta-analysis

A. HAMAD, K. FRAGKOS and A. FORBES
University College London, Dept. of Gastroenterology
e) Nutrition, United Kingdom

Objective: Our aim is to perform a meta-analysis to
estimate the efficacy of probiotics to prevent radia-
tion-induced bowel damage. Previous attempts have
failed to fully address and take into account the
complete outcomes measured in clinical trials.
Methods: We searched studies indexed in Medline,
EMBASE, Cochrane Library, and on-line clinical trials
registers. There was no language or time limit in our
literature search. Each study was evaluated for meth-
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odological quality and outcomes. We identified four
outcomes to perform meta-analysis: incidence of diar-
rhoea, loperamide use, watery and soft stools (Bristol’s
Stool Chart). We used odds ratio (OR) to compare effi-
cacy and estimated the pooled OR, using random
effects (RE) or fixed effects (FE) models for certain out-
comes; heterogeneity was assessed with Cochran’s Q
and Higgins 12 test. Analyses were performed with
Review Manager 5.

Results: Six randomized controlled trials were
included (n = 897). Quality assessment showed an
unclear risk due to low reports in incomplete out-
come data and performance of ITT analysis, while
blinding and randomization issues were present in
certain studies. The pooled OR for the incidence of
diarrhoea was synthesized from 5 studies and
favoured the use of probiotics significantly against
control (RE: OR=0.33, 95%CI 0.13-0.83). Probiotics
seem to decrease loperamide use, although the RE
model produced a non-significant OR (RE:OR=0.29,
95%CI 0.01-6.80; FE:OR=0.45, 95%CI 0.24- 0.88); the
incidence of watery stools also decreased
(RE:OR=0.36, 95%CI 0.05-2.81; FE:OR=0.36, 95%CI
0.17-0.77), but not that of soft stools (RE:OR=2.34,
95%CI 0.11-49.17; FE:OR=4.77, 95%CI 1.76-12.98).
Pooled results showed heterogeneity (Cochran’s Q:

P < 0.05; 12: high); publication bias wasn’t assessed
due to the low number of studies.

Conclusion: Probiotic supplementation showed bene-
ficial effect in the prevention and treatment of radia-
tion-induced diarrhoea.
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High frequency of overlap between functional dyspep-
sia, irritable bowel syndrome and overactive bladder
H. SUZUKI, |. MATSUZAKI?, Y. FUKUSHIMA?, K.
HIRATA', S. FUKUHARA?, S. OKADA? and T. HIBF?
!Keio University School of Medi, Internal Medicine,
Tokyo, Japan, °Keio University School of Med., Inter-
nal Medicine, Tokyo, Japan, and *Tokyo-Eki Center-
Build. Clinic, Internal Medicine, Japan

Objective: Overactive bladder syndrome (OAB) is
defined as a symptom complex comprising urgency,
with or without urge incontinence, and usually fre-
quency and nocturia. The association between irritable
bowel syndrome (IBS) and bladder symptoms has been
reported. On the other hand, we recently reported that
functional dyspepsia (FD) patients with concomitant
constipation or diarrhea show different characteristics
from those without bowel symptoms, suggesting a pos-
sible high overlap frequency between FD and IBS (Neu-
rogastroenterol. Motil. 24(4):325-e164, 2012). This
study is designed to investigate whether FD, like IBS,
is associated with OAB.

Methods: A web surveys containing questions about
OAB, FD, IBS, and demographics were completed by
5,494 public individuals (2,302 men and 3,192 women)
who have no history of severe illness. The prevalence
and overlap of OAB, FD, and IBS were examined.
Results: Among participants with FD, 20.5% could
also be diagnosed with OAB (odds ratio [OR]: 2.85;
95% confidence interval [CI]: 2.21-3.67). Although con-
comitant FD and IBS were more strongly associated
with OAB (OR: 4.34; 95% CI: 2.81-6.73), OAB was also
highly prevalent among participants with FD but with-
out IBS (OR: 3.09; 95% CI: 2.29-4.18). Among partici-
pants with FD, an overlapping OAB condition was
more prevalent in those with both postprandial distress
syndrome (PDS) and epigastric pain syndrome (EPS)
(OR: 3.75; 95% CI: 2.48-5.67) than in those with PDS
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or EPS alone. Among participants with OAB, the sever-
ity of bladder symptoms was greater in participants
with dyspeptic symptoms than without them.
Conclusion: OAB is common among FD patients,
even without overlap of IBS. In order to improve FD
patients’ QOL, we should pay attention to the overlap-
ping of OAB.
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Image guided radiation therapy (IGRT) reduces gastro-
intestinal (GI) sequelae compared with external beam
radiation therapy (EBRT) in patients with carcinoma of
the prostate (CaP)

A. DI MATTEO', R. BOTTEN?, |. BUTTERS?, R. HOL-
LOWAY? and E. YEOH?

'Royal Adelaide Hospital, Radiation Oncology, Aus-
tralia, Royal Adelaide Hospital, Radiation Oncology,
level 3 East Wing, Australia, and 3Roya] Adelaide
Hospital, Gastroenterology, level 7, North Wing,
Australia

Objective: EBRT for CaP delivered without real time
imaging to guide delivery of treatment is associated
with acute and chronic GI sequelae which impair qual-
ity of life of these patients(1). Although IGRT reduces
exposure to normal tissues by allowing on-line correc-
tions to the mobile prostate target of irradiation, it is
not known if this has any impact on GI radiation
sequelae of the patients. We have performed a study
comparing the two treatment techniques.

Methods: Thirty-two patients (72 (56-83) years) with
localised CaP treated by either EBRT (n = 16) or equiv-
alent dose IGRT (n = 16, including 7 patients who also
had image guided brachytherapy boost) were matched
by risk disease category according to the National Can-
cer Clinical Network criteria. Each patient was evalu-
ated for (i) GI symptoms (questionnaire), (ii) anorectal
motor and sensory function (manometry using sleeve
senor and graded balloon distension) and (iii) anal
sphincter morphology (endoanal ultrasound) before RT
and at one month and one year after treatment. Two
way ANOVA was used to test for changes with time after
RT in each of the 2 groups and unpaired t and 72 tests
were used to test for differences between the treatment
techniques. A P < 0.05 was considered significant in all
analyses.

Results: Overall, faecal urgency scores increased (0(0-
3) vs 1(0-5), P < 0.001) and rectal compliance reduced
(6.5 = 0.5 ml/mmHg vs 4.8 + 0.5ml/mmHg, P < 0.001)
at 1 year compared to pre treatment. However, when
the measurements were compared between the treat-
ment techniques at 1 year, EBRT patients had an
increased prevalence of faecal incontinence compared
with the IGRT patients (13% vs 8%, P < 0.05, respec-
tively). Lower basal anal pressures (34 + 3mmHg vs

51 = 6mmHg, P < 0.05) and squeeze pressures

(80 + 5mmHg vs 110 + 6mmHg P < 0.01) were also
recorded in the EBRT patient group at this time.
Conclusion: At 1 year IGRT not only reduced the
prevalence of faecal incontinence, but was also associ-
ated with quantitatively less anorectal dysfunction
compared with EBRT. The findings represent the first
hard evidence of reduced GI sequelae associated with
IGRT for CaP. (1)Yeoh et al, 2006, Int ] Radiat Oncol
Biol Phys 66(4):1072.
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Level of Acetylcholine and serotonin in patients with
chronic pancreatitis and pain after eating

L. LAZEBNIK', O. KNAYZEV?, L. VINOKOUROVA?,
I. TRUBITSYNA?® and E. DUBTSOVA?

ICentral Research Institute of Gastroenterology of
Moscow, Russia, °Moscow, Russia, and *Central
Research Institute of Gastroenterology, Laboratory of
Pathophysiology, Moscow, Russia

Objective: To establish changes in the concentration
of acetylcholine (Ach) and serotonin (5-HT) in the
blood of patients with chronic pancreatitis (CP).
Methods: The study involved 15 healthy (control) and
20 CP patients, including 10 patients without compli-
cations and 10 patients with a complicated disease.
The content of 5-HT and Ach in the blood.

Results: In the blood serum of fasting patients with
CP showed elevated levels of 5-HT 0.39 + 0.05 mg ml!
(P < 0.01) and Ach 1.8 mg ml! (P < 0.05), reducing ho-
linesteraznoy activity (Che) 0.1 m mol m1™.30 min

(P < 0.01); healthy 0.19 + 0.02 mg ml"! and

0.8 = 0.9 mg m1"".30 min. After a meal in the control
group (healthy people) a tendency to increase 5-HT
from 0.19 = 0.02 to 0.23 = 0.019 pg ml™! (P > 0.05). Ach
levels are increased from 0.8 = 0.06 to 1.0 = 0.05 m
mol I'" (P < 0.05). Increase Ach was carried out by
reducing the activity of Che 0.9 = 0.1 to 0.5 m mol I
.30 min (P < 0.01). In patients with CP the reaction of
biologically active substances on food intake was dif-
ferent: the concentration of 5-HT increased from

0.39 + 0.05 to 0.6 + 0.07 mg ml! (P < 0.05), and Ach
decreased from 1.8 + 0.4 to 1.6 + 0.3 m mol 1!

(P > 0.05). Che is low and the activity did not change
before and after the meal (0.1 + 0.02 and 0.1 + 0.01 m
mol 1'1.30 min). The original high level of Ach in CP
does not imply an additional increase it after food
stimulation. In the control group, the content of neuro-
transmitters in the blood serum before and after load
changes of the same type of food and has a strong cor-
relation in the test series. In patients with CP to meal
installed a high correlation, which decreases after a
meal, stimulating formation of new functional and reg-
ulatory context. Through the analysis of morphologi-
cal, instrumental, biochemical data in patients with
CP, and using food as a stress test for the detection of
violations of regulatory mechanisms can be assumed
that an increase in the content of Ach and 5-HT is a
compensatory response to reduced exocrine activity.
Conclusion: Stimulation of pancreatic secretory activ-
ity moves to an autonomous type of regulation that is
a poor prognostic factor and 5-HT is involved in the
formation of pain after eating.
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Correlation between gastrointestinal symptoms(GI)
with clinical factors and the treatment with Metfor-
min in Diabetis Type 2 (type2DM) patients

R. L. SALERNO SOARES, R. A. CRUZ FILHO, B.
PARADA, I. BROMONSCHENKEL BRANDAO, A.
QUEIROZ MICUCI and C. DIAS GONCALVES
Federal Fluminense University, Dept. of Internal
Medicine, Niteroi, Brazil

Objective: To identify which clinical factors are asso-
ciated with Gastrointestinal symptoms, including met-
formin use, in patients with Type2DM.

Methods: We performed a study with 116 outpatients
with Type2DM recruited at Antonio Pedro Univers-
itary Hospital, using a validate questionnaire to mea-
sure GI symptoms. The questionnaire was divided in
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two GI Symptoms categories (upper and lower GI
symptoms), glicemic control (glycolsilated hemoglobin
HbAlc), diabetic complications (renal, neuropathy, ret-
inopaty), and metformin treatment. 81 consecutive
subjects with age and gender matched control were
recruited for this study.

Results: Among the 116 Type2DM 75(64.6%),55
female (55%),mean age 59.6 years old - (Group I GI) pre-
sented GI symptoms. Forty one 41 (GroupII GII)
Type2DM, 23(56%), mean age 58.5 years old not pre-
sented digestive complaints. Thirty 30(37.5% of the
control group(GIII),58 female(62.5%), mean age

52.5 years old had GI symptoms respectively(P < 0.05).
In GI group 51(7 4.6%) and GII 35 (83.3% | patients were
in treatment with metformin (P > 0.05).The GI had
mean values of HbAlc 10.3g% and 69(92%) of these
patients presented diabetic complications. In the GII
mean values of HbAlc were 7.87g% and diabetic compli-
cations were associated to 21 (48.7 %) of them.( P < 0.05).
Conclusion: Gastrointestinal symptoms (GI) occur fre-
quently in patients with DM and have a negative
impact on the quality of life in diabetis. These symp-
toms may reflect poor glycemic control or autonomic
nervous system dysfunction.In our study, Type2 DM
was associated with increased prevalence of GI symp-
toms, and these symptoms appeared to be indepen-
dently linked to poor glicemic control and diabetic
complications. Digestive disorders represent the most
common metformin side effects (around 30%) with the
first-line drug treatment for type2DM.These symptoms
may cause frequently to discontinue metformin treat-
ment. In present study the prevalence of gastrointesti-
nal symptoms were similar in patients regardless of
metformin administration. These results suggest that
many of GI symptoms can be attributed to the diabetic
functional gastrointestinal disorders and the metformin
treatment discontinuation could be not the therapeutic
solution in all clinical situations.
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Does a westernised diet predispose to the develop t
of FGIDs?

K. T. HO SIAH, R. K. WONG, K. Y. HO, . Y. Y.
WONG, S. C. FAN and K.-A. GWEE

NUHS, Dept. of Gastroenterology and Hepatology,
Singapore, Singapore

Objective: The reported prevalence of Functional Gas-
trointestinal Diseases (FGIDs) in particular irritable
bowel syndrome (IBS) and functional dyspepsia (FD) in
Asia has been rising. We postulate this is associated
with the increasing adoption of Western dietary pat-
terns. Our aim is to explore the contribution of a west-
ernised diet to the development of FGIDs.

Methods: A proportional stratified sample of adults
over 21 years old (according to housing types) was
obtained from the Singapore Department of Statistics.
We conducted face-to-face interviews using a struc-

tured questionnaire comprising a battery of prompted
questions designed to gather data on demographics,
socio-economic, environmental, lifestyle, socio-cultural
and dietary factors. Anthropometric measurements and
saliva for Helicobacter pylori were also collected.
FGIDs were defined according to ROME III criteria.
Western diet is defined as a diet that is high in satu-
rated-fat and red meats but low in fruits and vegeta-
bles.

Results: There were 297 subjects (F:M 179:118).
31.3% fulfilled FGID (20.9% IBS, 24.2% FD, 9.1% IBS/
FD overlap). Woman (F 36.9% v M 22.9%) and younger
subjects had more FGID (P < 0.05). There was no dif-
ference in BMI between FGIDs and normal subjects
but FGIDs subjects reported more weight gain (32.3%
v 13.2%, P = 0.001). There was no significant differ-
ence in education, smoking and Helicobacter pylori
status. FGID subjects took more Western meals com-
pared to normal subjects (P < 0.001). (Table 1). FGIDs
also had higher consumption of cereals but lower
intake of bread and coffee. There was a trend of lower
consumption of chili among FGIDs but the result was
not significant (P = 0.099).In terms of dietary habit, we
found that FGIDs subjects tend to omit breakfast
(17.2% vs 8.8%, P = 0.048).

Conclusion: Westernisation of Asian diet may be
associated with FGID in Asia. This may explain the
rise in the prevalence of FGID in Asia. Cultural and
traditional Asian beliefs influenced the choice of die-
tary avoidance. Coffee and chili are important dietary
factors that deserve more studies to investigate their
effects on FGIDs.
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Gastrointestinal contraction patterns and segmental
transit times evaluated with ambulatory capsule track-
ing

A. HAASE', T. GREGERSEN?, L. FYNNE®, V. SCHLA-
GETER?, M. DEMIERRE®, P. KUCERA?, S. M.
SCOTT®, S. LAURBERG® and K. KROGH?

!Aarhus University Hospital, Neurogastroenterology
Unit, Hepatology and Gastroenterology, Aarhus C,
Denmark, Aarhus University Hospital, Neurogast-
roenterology Unit, Hepatology e Gastroenterology,
Aarhus C, Denmark, Aarhus University Hospital,
Neurogastroenterology Unit, Denmark, ?Motilis, Lau-
sanne, Switzerland, °Barts and The London School of
Medicine and Dentistry, Queen Mary University, Uni-
ted Kingdom, and ®Aarhus University Hospital, Aar-
hus C, Denmark

Objective: To test the possibility of ambulatory
assessment of gastrointestinal movement patterns and
segmental transit times by tracking of ingested elec-
tronic capsules.

Methods: Motilis-3D-transit is a novel ambulatory
system whereby one or more electronic capsules (diam-
eter § mm) emitting magnetic fields are tracked by

Table 1: FGID and Food Culprit

© 2012 THE AUTHORS

FGID Non-FGID P value
| N{%) N (%) (two-sided)
Total | 93(31.3) | 204 (68.7)
At least one standard portion a week
Western meals | 51(54.8) | B6(324) | 0.000
Cereals | 41{44.1) [ 65(31.9) [  0.080
At least one standard portion a day
Coffes | 38(40.8) | 114(55.9) 0.018
Bread | 28(301) | B88i43.1) 0.040
Chili | 32(344) | 92(45.1) 0.089
Cily fried food | 20(215) | 28(13.7) 0.125
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external sensors carried in a belt. In an ongoing study
four healthy subjects ingested an electronic capsule in
the morning and the evening on day 1 and again in the
morning on day 2. The three capsules were tracked
simultaneously while located in various parts of the
gastrointestinal tract. The subjects were allowed to
keep up most aspects of daily life including travelling
by public transport.

Results: In the ambulatory setting simultaneous
location and tracking of three capsules located in
various segments of the gastrointestinal tract was
possible. Continuous recordings were obtained from
ingestion until exit of the capsules or for up to 60 h.
Characteristic basic contraction frequencies of 3 min
!in the stomach, 8-11 min! in the small intestine,
and 3-6 min™! in the colon were clearly visible. Gas-
tric emptying, duodenal passage (thick grey line in
figure), small intestinal transit (thin grey line), ileo-
cecal passage (thick black line) and segmental colo-
rectal transit times were determined. Distance cov-
ered during colonic mass movement (thick black
line) was identified.

Conclusion: Ambulatory and continuous tracking of
three electronic capsules throughout the gastrointesti-
nal tract was realized by using Motilis-3D-transit. This
approach allows minimally invasive estimation of gas-
trointestinal contraction patterns, gastric emptying,
small intestinal transit, and segmental colonic transit
times.
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Biliary tract motility in patients with chronic hepatitis
C

E. PLOTNIKOVA', M. A. SHAMRAY? M. V. KRAS-
NOVA? E. A. BARANOVA' and K. A. KRASNOV?
!Kemerovo State Medical Academy, Moscow, Russia,
and City Clinical Hospital No. 3, named after M. A.
Podgorbunski, Kemerovo, Russia

Objective: Evaluation of biliary tract motility and
evacuation in patients with chronic hepatitis C.
Methods: Forty-eight patients aged 22-64 years and
diagnosed with chronic hepatitis C(CHC). Control
group 35 healthy individuals was recruited. All
patients had blood biochemistry and serological tests,
virological evaluation of pathogen, duodenal intubation
with fractional chromatic bile sampling procedure,
ultrasonography, oesophagogastroduodenoscopy,liver
morphology examination. Every patient signed
Informed Consent Form study participation. Differ-
ences between compared values were considered statis-
tically significant P < 0.05.

Results: The duodenal intubation test produced fol-
lowing results: Sample A volume in CHC patients
was twice as high as that in control group, and bile
flow rate (mL/min) of this sample differed with statis-
tical significance between patients with CHC and
controls, which was an indirect indication of duode-
nal hypertension in study subjects. Considerable dif-
ferences, at high statistical significance (P < 0.001),
were obtained for sphincter Oddi (SO) function, as
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CHC patients were shown to have SO hypertension.
We observed hypermotor gallbladder dysfunction with
accelerated evacuation (P < 0.05) and increased bile
flow (P < 0.05). A follow-up ultrasonography per-
formed to assess gallbladder contractility yielded sig-
nificantly more rapid gallbladder evacuation (P < 0.05)
in CHC group,36% quicker at 40 minutes compared
with controls. It should be mentioned that 32 patients
had gallbladder contraction rate that was over 50%
higher than that in controls, thus indicating pro-
nounced hypermotor gallbladder dysfunction in these
patients.

Conclusion: Our diagnostic data obtained in patients
with CHC suggest marked biliary tract dysfunction:
hypertonic sphincter of Oddi, biliary type (type 3), and
hypermotor gallbladder dysfunction, which is an appar-
ent indication of significant quality of life deterioration
in study subjects. Abnormalities in patients with this
condition are not limited to biliary tract motility
impairment. All these findings suggest an undisputable,
close link between all elements of the hepatic-biliary-
duodenal zone. Patients with CHC have impaired bile-
producing and bile-secreting hepatic functions, along
with biliary tract motility impairment, abnormal physi-
co-colloidal properties of the bile, increased formation of
microliths, and development of biliary insufficiency in
more than 80% of patients, which definitely must be
taken into account when administering treatment.
Treatment of these disturbances must include mebever-
ine (Duspatalin) 200 mg twice daily and ursodeoxychol-
ic acid 10-12 mg kg™ body weight.
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Cortical brain activation in response to somatic pain
in symptomatic diverticular disease

J. SMITH, L. MARCIANI, D. HUMES,

J. SCHOLEFIELD, P. GOWLAND, S. FRANCIS and
R. SPILLER

University of Nottingham, Digestive Diseases Centre,
United Kingdom

Objective: Increased somatisation and anxiety are
associated with increased reporting of pain in divertic-

ular disease however the underlying mechanisms are
unclear. Our aims were to identify differences in pain
processing between Asymptomatic (ADD) and symp-
tomatic (SDD) groups.

Methods: Forteen patients with ADD, 14 patients
with SDD and a Patient Health Questionnaire 12
(PHQ12) score <6 (Low SDD, LSDD) and 14 patients
with SDD and a PHQ12 score 27 (High SDD, HSDD)
participated. A Medoc Pathway system was used to
deliver thermal stimuli to the back of the left foot.
The temperature at which participants consistently
rated pain at 6-7 on a visual analogue scale (Pain
Threshold, PT) was identified. Participants underwent
fMRI in a 3T Philips Achieva Scanner. A total of 10,

5 s duration VAS temperature stimuli were applied to
the back of the left foot, interspersed with 25-30 s rest
periods. Differences between the ADD and SDD groups
(2 sample t-test, Uncorrected P < 0.05, Voxel threshold
5) were analysed using SPMS.

Results: ADD and LSDD subjects were significantly
older than the HSDD group (Median yrs [IQR]: 61.5
[59.5-67.3], 62.0 [55.8-67.3], 54.5 [50.3-59.5] P < 0.05)
and had <% female (% Female; 42.5%, 57.1% & 78.6%
respectively P > 0.05) The LSDDs had a greater
reported incidence of diverticulitis compared to HSDDs
(50% VS 35.7% P > 0.05). ADD and LSDDs also had
lower scores on the hospital anxiety and depression
score (Median [IQR]: 5.5 [3.0-7.0], 5.5 [3.0-7.3], 8.5 [5.5-
12.8], P < 0.05). There was no significant difference in
the temperature PT between groups. Significant differ-
ences between groups in brain areas related to emo-
tional pain processing (insula, anterior cingluate cortex
and amygdala) were observed (Table 1).

Conclusion: This the first brain imaging study of pain
processing in DD patients shows greater activation of
affective pain processing areas in the SDD groups com-
pared to ADD. This is similar to changes previously
reported in irritable bowel syndrome suggesting central
active treatments may be beneficial in SDD.

Title: CORTICAL BRAIN ACTIVATION IN RESPONSE TO SOMATIC PAIN IN SYMPTOMATI(

DIVERTICULAR DISEASE

Table 1
Region MNI Coordinates ‘ T score | P value
X, ¥, 2 (uncorrected)
ADD>LSDD
[ R pINS [ 34,-28,6 [ 222 ] 0.013
LSDD>ADD
R aINS 32,0, -2 3.26 0.001
L aINS -40,20,2 1.91 0.028
R ACC 4,28,22 2.09 0.019
R MCC 4,-22,40 2.24 0.013
R Amy 32,0,-2 3.26 0.001
L Amy -20,0,-16 2.07 0.019
ADD>HSDD
[LmMcC [ 0,-22,34 [ 253 ] 0.006
HSDD>ADD
R aINS 36,18,-2 2.29 0.011
R ACC 6,32,20 1.85 0.032
L ACC -6,2,30 1.82 0.034
R MCC 16,16,36 1.8 0.036
L Amy -32,12,-20 2.21 0.013

R Right; L Left; A Activations; ACC Anterior cingulate cortex; aINS Anterior insula; Amy,
Amygdala; MCC Midcingulate cortex; pIns Posterior insula.
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Expression and hierarchic role of serotonin receptors in
the control of the guinea pig distal colon peristalsis

B. BALESTRA', R. VICINI?, O. PASTORIS?, C. MAR-
CELLO® V. STANGHELLINI*, G. BARBARA®, R. DE
GIORGIO® and M. TONINI®

!University of Pavia, Dept. of Biology and Biotechnol-
ogy, Italy, ?University of Pavia, Biology and Biotech-
nology, Italy, °Flinders University, Adelaide,
Australia, “University of Bologna, Dept. of Clinical
Medicine, Italy, and *University of Bologna, Italy

Objective: The main source of serotonin (5-HT) in the
body are enterochromaffin cells (EC) of the intestinal
mucosa. EC cells when stimulated by mechanical/
chemical stimuli release 5-HT in the lumen. Released
5-HT participate to the regulation of intestinal motility
by activating at least five receptor types, 5-HT1, 2, 3,
4, 7. Aims of this work were to establish the presence
of 5-HT3, 5-HT4 and 5-HT7 receptors and define their
role in peristalsis.

Methods: The presence and relative expression of 5-
HT3, 5-HT4 and 5-HT7 receptors was evaluated by
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quantitative real time RT-PCR, and their hierachic role
in the activation and propagation of peristaltic reflex in
isolated guinea pig colonic segments was defined by
using selective antagonists.

Results: Real time RT-PCR showed that 5-HT3 and 5-
HT7 receptor mRNAs were found in comparable
amounts, but lower in density compared to the 5-HT4
mRNA. In functional studies, peristaltic activity was
reduced by 65%, 85% and 40% by 5-HT3, 5-HT4 and
5-HT7 receptor blockade, respectively. Peristaltic activ-
ity was reduced by the administration of the antago-
nists given in pairs by 16% (5-HT3+5-HT4), 70% (5-
HT4+5-HT7), 87% (5-HT4+5-HT7), and invariably
blocked by the simultaneous administration of the
three antagonists. At submaximal distension (about
75% of control response), peristaltic activity was
blocked by the administration of 5-HT3, 5-HT4 or 5-
HT7 antagonists while at maximal distension was
reduced by 75, 60, and 65% respectively.

Conclusion: Endogenous 5-HT plays a key role in the
modulation of peristalsis since simultaneous blockade
of the 5-HT3, 5-HT4 and 5-HT7 receptors suppresses
peristaltic activity. Among receptor subtypes, 5-HT4

are the most functionally important for peristalsis, fol-
lowed by 5-HT3 and 5-HT7. Our findings bear implica-
tions for the development of novel therapeutic targets
for patients with functional bowel disorders.

002

Impact of late anorectal dysfunction on quality of life
after radiotherapy for prostate cancer

W. HOPMAN!, R. KROL? R. J. SMEENK® and E. VAN
LIN®

1Radboud University, Medical Centre, Dept. of Gas-
troenterology, Nijmegen, The Netherlands, >Radboud
University, Medical Centre, 455 Gastroenterology, Ni-
jmegen, The Netherlands, and *Radboud University,
Medical Centre, Radiation Oncology, Nijmegen, The
Netherlands

Objective: Anorectal dysfunctions including decreased
sphincter pressures and rectal capacity, are common
after pelvic radiotherapy. This study aims to explore
the relation of subjective and objective anorectal func-
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tion with quality of life (QoL) and their relative impact
on QoL in patients irradiated for prostate cancer.
Methods: Patients underwent anal manometry, rectal
barostat measurement and they completed validated
questionnaires, at least 1 year after prostate radiother-
apy (range 1-7 years). QoL was measured by the Fecal
Incontinence Quality of Life scale (FIQL) and the
Expanded Prostate Cancer Index Composite Bowel
domain (EPICB)-bother subscale. Severity of symptoms
was rated by the EPICB-function subscale.

Results: Anorectal function was evaluated in 85 men
(mean age 72 years; range 53-84 years). Sixty-three per-
cent suffered from one or more anorectal symptoms.
Correlations of individual symptoms ranged from
r=0.23 to r = 0.53 with FIQL domains and from
r=0.36 to r = 0.73 with EPICB-bother scores. They
were strongest for fecal incontinence and urgency. Cor-
relations of anal sphincter pressures, rectal capacity
and sensory thresholds ranged from r = 0.00 to r = 0.42
with FIQL domains and from r = 0.15 to r = 0.31 with
EPICB-bother scores. Anal resting pressure correlated
most strongly. Standardized regression coefficients for
QoL outcomes were largest for incontinence, urgency
and anal resting pressure. Regression models with sub-
jective parameters explained a larger amount (range
26-92%) of variation in QoL outcome than models
with objective parameters (range 10-22%).

Conclusion: Fecal incontinence and rectal urgency are
the symptoms with the largest influence on QoL.
Impaired anal resting pressure is the objective function
parameter with the largest influence. Therefore, spar-
ing the structures responsible for an adequate fecal
continence is important in radiotherapy planning.

003

A new rat model for enteric neurodegeneration

B. OHLSSON, E. SAND', U. VOSS?, O. HAMMAR’,
R. ALM', G. NORDIN FREDRIKSON" and E. EK-
BLAD?

Lund University, Clinical Sciences, Malmé, Sweden,
and °Lund University, Experimental Medical Sciences,
Sweden

Objective: The gonadotropin-releasing hormone
(GnRH) analog buserelin is given to women undergoing
In vitro fertilization (IVF). Development of chronic
intestinal pseudo-obstruction (CIPO) when treated
with buserelin has been described. The purpose of this
study was to investigate possible effects on enteric
neurons in response to repeated administration of
buserelin in rat.

Methods: Rats were treated with subcutaneous injec-
tions of buserelin or saline daily for 5 days followed by
three weeks recovery, representing one session, and
were treated one to four sessions.

Rats treated four sessions with buserelin dis-
played a markedly reduced numbers of submucous and

Results:

myenteric neurons in fundus, ileum and colon com-
pared to saline-treated controls. The neuronal loss may
be explained by increased apoptosis, reflected by
increased immunoreactivity of activated caspase-3. No
GnRH or GnRH receptors were identified in rat gastro-
intestinal tract, but numerous IR for LH receptors was
seen. The relative number of neurons immunoreactive
for LH receptors decreased after buserelin treatment.
No increase in inflammation in the gastrointestinal
tract or increases in interleukins/cytokines in the cir-
culation were noted.

Conclusion: Repeated administration of buserelin
induces gastrointestinal neurodegeneration in rat. The
mechanisms probably involve activation of LH recep-

© 2012 THE AUTHORS
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tors since numerous submucous and myenteric neu-
rons along the gastrointestinal tract posses LH receptor
immunoreactivity.
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Irritable bowel syndrome impairs psychological well-
being and gastrointestinal symptoms in patients with
microscopic colitis

B. ROTH' and B. OHLSSON?

!Kliniska Vetenskaper i Malmé, Dept. of Gastroenter-
ology, Malmo, Sweden, and 2Dept. of Clinical Science,
Division of Gastroenterology, Malmo, Sweden

Objective: The primary purpose of this study was to
compare gastrointestinal symptoms and subjective
well-being in microscopic colitis (MC) female outpati-
ents, with or without co-existing irritable bowel syn-
drome (IBS)-like symptoms. Moreover, autoantibodies
against gonadotropin-releasing hormone (GnRH) have
recently been detected in patients with IBS. The sec-
ond purpose was to examine the prevalence of autoan-
tibodies against GnRH in patients with MC.

Methods: Women with biopsy-verified MC, collage-
nous and lymphocytic colitis (CC and LC, respectively),
at any outpatient clinic of the Departments of Gastroen-
terology, Skane, between 2002 and 2010 were invited to
participate in the study. Questionnaires about gastroin-
testinal symptoms (Gastrointestinal Symptom Rating
Scale, GSRS), quality of life (Psychological General
Well-being Index, PGWB), life style, medical history and
the Rome III questionnaire were answered within two
weeks prior to blood sampling. Autoantibodies against
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GnRH and GnRH- receptor (GnRH-R) were determined
by an enzyme-linked immunosorbent assay (ELISA) and
blood donors served as controls.

Results: Altogether, 159 (66.2%) of 240 invited
patients with MC were recruited. Of these, 134 (55.8%)
also accepted to provide blood samples for analysis of
antibodies against GnRH. Patients with IBS-like symp-
toms (55%) experienced much more symptoms and
worse psychological well-being in all dimensions in
GSRS and PGWB compared to patients without IBS
symptoms. Anti-GnRH antibodies were detected in 11/
133 MC patient and 7/98 in the control group. The
prevalence of anti-GnRH-R were 11/133 and 6/98 in
MC patients and control group, respectively. There
were no significant differences between the groups.
Conclusion: MC patients fulfilling Rome III criteria
for IBS experience more gastrointestinal symptoms and
worse psychological well-being in all dimensions in
GSRS and PGWB. Furthermore, no elevated prevalence
of autoantibodies against GnRH or GnRH-R was
observed.

005

Use of a more specific inhibitor, TL6Ainh-A, confirms
a key role for Anol in the regulation of ICC
proliferation

G. FARRUGIA', A. MAZZONE?, S. EISENMAN?, P.
STREGE?, Z. YAO®, T. ORDOG? and S. GIBBONS?
!Mayo Clinic, Gastroenterology and Hepatology,
Rochester, USA, 2Mayo Clinic, Enteric Neuroscience
Program, Rochester, USA, and *University of Califor-
nia, Dept. of Medicine, San Francisco, USA
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Objective: In the muscle layers of the gastrointestinal
tract Anol is selectively expressed in ICC and appears
to be required for normal gastrointestinal function.
Anol is expressed in all classes of ICC, including those
that do not contribute to generation of the slow wave,
suggesting that it may have additional functions. One
proposed role is in the control of cellular proliferation.
General Cl- channels blockers resulted in a decrease in
ICC proliferation. However, these compounds can also
act at a number of other targets. Recently, a high
throughput screening identified a novel small mole-
cule, T16AinhA01, as a more specific inhibitor of
Anol. We used T16AinhAO1 to specifically target
Anol to study its role as a regulator of ICC prolifera-
tion.

Methods: Primary cultures of ICC and smooth muscle
strips were obtained by enzymatic dissociation or dis-
section of the small intestine of 3 day old mice.
CFPACI cell line, endogenously expressing Anol, was
also used. Cells and tissues were treated with T16Ain-
hAOI at a final concentration of 10 x mol L™! for 24 h
and then fixed for immunofluorescence staining. Anti-
bodies against Kit were used to stain ICC. Proliferating
cells were identified by immunoreactivity for Ki67 or
EdU.

Results: Proliferation of ICC was significantly reduced
in primary cultures from mice following treatment
with T16AinhAO01, as assessed by counting the number
of Ki67positive ICC per field. Similar results were
obtained also with the use of CFPACI cells. Prolifera-
tion of ICC was also reduced in organotypic cultures of
smooth muscle strips. Moreover, the total number of
proliferating cells/confocal stack was also assessed and
no significant difference was observed, suggesting that
the inhibitory effect was specific for ICC.

Conclusion: The novel compound T16AinhAO1
reduced the number of proliferating ICC in culture
confirming our previous observations that Cl- entry
through Anol is important for optimal ICC prolifera-
tion. Anol appears therefore to have multiple roles in
the muscle layers of the gastrointestinal tract. Funded
by DK57061.
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Epidemiology of Chronic Constipation in Germany in
2012 (GECCO)

P. ENCK', |. SCHWILLE-KIUNTKE?, F. JUNNE?, A.
JOSEPH®, J. DIBELLO® P. HODGKINS®, J. LEINERT®,
M. SMID® and T. KOEHLER®

!Universititsklinik Tiibingen, Abt. fiir Innere Medizin
VI, Germany, 2U111'V61s1'ty Hospital, Internal Medicine
VI, Tuebingen, Germany, *Shire Inc., Montreux,
Switzerland, “Shire Inc., Cambridge, USA, °Shire Inc.,
Cambridge, USA, and SINFAS, Bonn, Germany

Objective: Prevalence of chronic constipation (CC) in
Germany has been reported to be substantially lower
than in other European countries and worldwide, but
reliable data are unavailable.

Methods We ran a data sampling frame using a RDD
approach (Random Digit Dialing), and conducted both
a telephone interview (CATI; Computer assisted tele-
phone interview) and a mailing of a written question-
naire to those that acknowledged the presence of
constipation symptoms during the preceding 12
months.

Results: We contacted 1005 individuals age 18 or
older who agreed to participate in CATL Of these, 175
(17.4%) (52.3 = 17.8 years, 26.3% males) acknowledged
having experienced constipation during the last
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12 months, 59 (5.9%) reported constipation during the
last 4 weeks, and 20 (2.0%) having current constipa-
tion symptoms. Of all respondents 36 (3.6%) had con-
sulted a doctor for constipation, and 50 (5.0%) had
taken medication for constipation. Of all 175 individu-
als, 73 (43.4%) were willing to provide their postal
address and were sent the written questionnaire that
asked for health-related quality of life, the presence of
Rome-III defined symptoms of functional CC and the
irritable bowel syndrome, and the presence of other
diagnoses. A total of 52 questionnaires were returned
(71.2%). Based on these data, we estimated that con-
tacting 15.000 persons in a second phase of GECCO by
the same strategy will allow collecting these data from
500 to 1000 individuals with constipation. During this
phase we will obtain more precise information on med-
ication, health care utilization and absence from work
during the last 12 months.

Conclusion: This preliminary study shows that this
population-based method is appropriate to recruit indi-
viduals to participate in surveys related to constipa-
tion. Up to 17% of the general population may report
symptoms of constipation, but the majority of them
are probably not of clinical relevance. (Supported by
research funds from Shire-Movetis NV, Turnhout, Bel-
gium).
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Effect of hypothermia on human colonic smooth mus-
cle contractility

A. ALTOMARE', M. P. LUCA GUARINO?, A. GIZ-
ZI°, S. COCCA?, C. CHERUBINP, R. ALLONF, S. FI-
LIPPP and M. CICALA?

1Campus Bio-Medico University, Dept. of Digestive
Disease, Rome, Italy, 2Campus Bio-Medico University,
Digestive Disease Department, Rome, Italy, *Campus
Bio-Medico University, Nonlinear Physics Laboratory,
Rome, Italy, and *Campus Bio-Medico University,
Digestive Disease Dipartment, Rome, Italy

Objective: Paralytic ileus is a frequent complication
of major abdominal surgery, but the exact mechanism
is unknown. The aim of the study was to assess the
effect of thermal cooling on human colonic circular
muscle strip (HCCMS) contractility.

Methods: HCCMSs were obtained from disease-free
margins of resected segments for cancer. After remov-
ing the mucosa and serosa layers, strips were mounted
in separate chambers. After 30 min spontaneous con-
tractions gradually developed. Isometric contractions
were measured using force displacement transducers
connected with a computer. Temperature was
decreased every 45 min (from 37 °C to 36 °C and to
35 °C). Temperature values were established on the
basis of intra-operative colonic temperature measure-
ments during surgery. The effect of cooling was ana-
lyzed on mean contractile amplitude and on
contraction to Acetylcholine (Ach, 10 mol L™}).
Results: At 37 °C HCCMSs developed a stable phasic
contraction with a significant Ach-elicited contractile
response (39% compared to baseline). Lowering ther-
mal bath temperature higher mean contractile ampli-
tude was observed, being 20 and 19% increased at

36 °C and 35 °C respectively, compared to 37 °C mean
percentage of contraction. By decreasing temperature,
response to Ach slightly increased, being 40% at 36 °C
and 46% at 35 °C. By setting the temperature at the
initial value (37 °C), mean percentage of contraction
and Ach response remained higher during the entire
30-min period of observation. A preliminary theoretical

model has shown that thermal cooling leads the trans-
membrane potential to change its period as well as its
duration and amplitude.

Conclusion: Acute thermal cooling affects colonic
neuromuscular function by increasing basal tone and
response to cholinergic stimulus. These effects are not
reversible after short-term observation. We hypothesize
that temperature gradients, by changing the ion
dynamics, could influence the electrochemical behav-
iour of intestinal muscle, with a memory effect which
should require long time to be deleted. Further studies
are needed to establish the exact involved mechanisms
in order to better understand clinical consequences of
hypothermia during abdominal surgery.
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Exposure of human colonic mucosa to Lipopolysaccha-
ride induces impairment of muscle cell contractility:
Role of oxidative stress and mucosal translocation

A. ALTOMARE', M. P. LUCA GUARINO?, R.
SESSA®, S. COCCA® M. DI PIETRO?®, G. SCHIAVON-
I°, R. ALLONP, C. SEVERI* and M. CICALA?
1Campus Bio-Medico University, Dept. of Digestive
Disease, Rome, Italy, °’Campus Bio-Medico University,
Digestive Disease Dept., Rome, Italy, °La Sapienza
University, Dept. of Public Health, Rome, Italy, and
9La Sapienza University, Dept. of Clinical Science,
Rome, Italy

Objective: Impairment of gastrointestinal (GI) motil-
ity is frequently observed in humans during severe
infection and in animal models of sepsis. The study
was aimed to assess whether exposure of human colo-
nic mucosa to pathogenic LPS may affect SMC con-
tractility and to examine possible involved
mechanisms.

Methods: Human colonic mucosa and submucosa
were sealed between two chambers, with the luminal
side of mucosa facing upward and covered with 5 mL
of Krebs solution with or without LPS 0111:B4 and the
submucosal side faced downward into 25 mL of Krebs.
After 30 min, the Krebs solution on the submucosal
side, in absence (N-Undernatant) or presence of LPS
(LPS-Undernatant), were collected to measure LPS and
H202 levels. Enzymatically isolated SMCs were
exposed for 30 min to N-Undernatant or to LPS-Under-
natant in presence of catalase, indomethacin or
MG132. At the end of pre-incubation periods the cells
were contracted with acetylcholine (ACh). Some SMCs
were directly exposed to LPS.

Results: LPS level was higher in LPS-Undernatant
(2.7 + 0.7 ng mL™!) than in N-Undernatant

(0.45 + 0.06 ng mL™') (P < 0.001). H202 level was sig-
nificantly higher in LPS-Undernatant (133.75 = 15.9 vs
82 + 7.5 n mol L™!). SMCs incubated with N-underna-
tant had a maximal contraction of 32 = 5% that was
reduced of 62.9 = 12% in SMCs exposed to LPS-Under-
natant. Inhibition of maximal contraction was reversed
by pre-incubation with catalase, indomethacin or
MG132. Inhibition of contraction was also observed
after direct LPS exposure (57 = 15%).

Conclusion: Acute exposure of colonic mucosa to
pathogenic LPS impairs muscle cell contractility. It's
reasonable that this effect is due either to LPS translo-
cation throughout the mucosal and submucosal layers,
and to production of free radicals and prostaglandins
which leads to suppression of muscle cell contractility
via nuclear factor-kappaB (NF-kB) activation.
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