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P-1.1

Effect of sirolimus versus mycophenolate mofetil on glucose metabolism in
pancreas and Kkidney transplantation: a prospective randomized study
Tereza Havrdova*, Frantisek Saudek, Teodora Jedinakova, Kvetoslav Lipar, Jelena
Skibova

Institute for Clinical and Experimental Medicine, Videnska, Prague, Czech Republic

Objectives: Metabolic effects of immunosuppressive agents are important
in pancreas or islet transplantation. The aim of our study was to compare
glucose metabolism in Type 1 diabetic pancreas and kidney recipients on
tacrolimus-based immunosuppression in conjunction with sirolimus
(RAPA) or mycophenolate mofetil (MMF) in a prospective randomised
study.

Methods: The investigation was performed in 40 insulin-independent
rejection-free patients after simultaneous pancreas and kidney transplanta-
tion (with systemic venous drainage of pancreatic graft) on discharge from
the hospital (0.6 £ 0.3 [mean £+ SD] month post-transplant; with steroid
dose 11 + 4.3 mg/day) and subsequently at 21.2 + 9.9 months (steroid-
free). All recipients had a good function of the kidney graft. Fasting
glycemia, insulin and C-peptide levels, HbAlc, IVGTT with KG-calculation
were assessed in both groups. Insulin sensitivity was evaluated by
HOMA-IR. Areas under the insulin/C-peptide curves during the IVGTT
(AUC-IRI, AUC-CP) were used as the parameters of insulin/C-peptide
secretion.

Results: The RAPA and MMF groups did not differ in age, BMI, post-
transplant period and steroid daily dose. Trough levels of tacrolimus had no
significant impact on any of examined parameters. KG and HOMA-IR of
the whole study group significantly improved between the exams (1.0 £ 0.4
versus 1.43 + 0.44%/minute, p < 0.001 and 4.1 + 4.1 versus 2.73 + 1.98,
p < 0.05, respectively). We found only a significant difference between the
groups in stimulated AUC-CP after steroid withdrawal.

Results of examinations in steroid-free period

RAPA group (n=20)  MMF group (n=20)

HbATe (%) 5.6+0.5 [5.4+0.6
Fasting glycemia (mmol/L) 4.8+0.5 H7+0.7
KG (9&/min.) 1.35+0.36 1.51+0.5
WUC-IRI (mIU/L/&0min.) 206241229 PE01+1368
AWUC-CP (pmol/mL/60min.} 96.6+29.8 114.7+33.7

IStimulated AUC-CP (pmol/mL/60min.)  |47.6+18.8 63.8+22.6 (p<0.05)
HOMA-IR 2.6+1.7 8+0.2

Conclusion: Glucose tolerance measured by IVGTT significantly improved
in whole study group probably due to better insulin sensitivity after
steroid withdrawal. The higher stimulated C-peptide secretion in the MMF
was not associated with a significant difference in IVGTT results between
the groups. In steroid-free tacrolimus based immunosuppression the choice
of RAPA or MMF did not lead to clinically relevant differences in
parameters of glucose metabolism.

P-1.2

Hand-assisted laparoscopic living donor nephrectomy and distal
pancreatectomy for simultaneous pancreas and kidney transplantion

Michihiro Maruyama'”, Takashi Kenmochi', Naotake Akutsu', Kenichi Saigo', Chikara
Iwashita', Kazunori Otsuki', Taihei Ito', Takehide Asano®

"Department of Surgery, NHO Chiba-east National Hospital, Nitona, Chuo-ku, Chiba-shi,
Chiba-ken, Japan, *Departmen of Surgery, Teikyo University Hospital, Tokyo, Japan

Background: Simultaneous pancreas and kidney transplantation (SPK)
from live donor (LD) have not spread worldwide because of much
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invasiveness of donor operation. We introduce the hand-assisted laparo-
scopic (HALS) living donor nephrectomy and distal pancreatectomy for
minimally invasive donor operation.

Method: Since January 2004 we performed 11 cases of LDSPK and we
performed HALS donor operation in the last three cases. Donors were placed
in a right lateral position. A 7 cm upper midline incision was made and
handport was placed. Total two or three 12 mm ports were placed. Ureter was
ligated with clip and divided. The left gonadal vein, renal artery and vein were
ligated with vascular stapler. The left side kidney was extracted through
midline incision. Then the spleen and distal part of pancreas was completely
mobilized using ultrasonic shears and electrocautery. The splenic vein and
artery were identified and mobilized. Donors were rotated to a supine position.
Under direct vision through midline incision, pancreas parenchyma was
dissected using ultrasound shears and the splenic artery and vein were ligated.
The distal part of the pancreas and the spleen were extracted.

Results: Total operative time was 445 + 45 minutes (mean + SD) and
intraoperative blood loss was 272 + 213 ml. Warm ischemic time of the
kidney and the pancreas were 2.7 minutes and 5 minutes respectively. The
postoperative course of donors was uneventful. The graft of both kidney and
pancreas functioned well.

Conclusion: Since 2000 we performed over 150 retroperitoneoscopic donor
nephrectomies in living donor kidney transplantation. The advantage of this
scopic technique is obvious. Thus we introduced the hand-assisted laparo-
scopic live donor nephrectomy and distal pancreatectomy for SPK. This
technique is minimally invasive and safety and may become the standard
method for SPK.

P-1.3

Unusual presentation of post-transplant lymphoproliferative disorder in two
pancreas transplant recipients

Jonathan A. Fridell"", Michael J. Robertson Tim E. Taber?, Michelle L. Goble',

John A. Powelson'

"Surgery, Indiana University School of Medicine, 550 N University Blvd, Indianapolis, IN,
USA, *Medicine, Indiana University School of Medicine, 550 N University Blvd,
Indianapolis, IN, USA

Background: Post-transplant lymphoproliferative disorder (PTLD) typically
presents in the allograft, gastrointestinal tract, central nervous system, heart,
lung or lymph nodes. PTLD in the head and neck region of adult transplant
recipients is unusual and isolated tonsillar involvement has only been
reported in two adult liver transplant recipients. Presented here are two cases
of adult pancreas transplant alone (PTA) recipients who developed PTLD
involving only the tonsils.

Case 1: Twenty-eight year old male underwent PTA (Donor EBV unknown,
Recipient EBV-). Immunosuppression: rabbit antithymocyte globulin
(rATG) induction, steroid withdrawal and tacrolimus (fk)/sirolimus (rapa)/
mycophenolate mofetil (MMF) maintenance. He presented 6 months later
with odynophagia and tonsillitis. EBV PCR was positive (680 DNA copies/
ml). Imaging of the head, neck, chest, abdomen and pelvis revealed no
additional pathology. Bilateral tonsillectomy was performed. Pathology
demonstated atypical lymphoid proliferation with CD20+ staining. Immu-
nosuppression was reduced and the patient recieved rituximab and valgan-
cyclovir. Three years later the patient remains free of recurrent PTLD with
excellent graft function. Maintenance immunosuppression currently consists
of fk and MMF.

Case 2: Fifty-six year old male underwent PTA (Donor EBV +, Recipient
EBV-). Immunosuppression: rATG, steroid withdrawal and fk/rapa/MMF
maintenance. He presented 7 months later with acute tonsillitis. EBV PCR
was positive (2100 DNA copies/ml). Imaging of the head, neck, chest,
abdomen and pelvis revealed no additional sites. Unilateral tonsillectomy
was performed with the rationale that one tonsil would serve as a tissue
biopsy while the other would be followed for response to therapy. Pathology
demonstrated polymorphous PTLD and was EBV+ and CD20+.
Immunosuppression was reduced and the patient recieved rituximab and
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valgancyclovir. The remaining tonsil returned to normal, the EBV PCR
became undetectable and the symptoms resolved. Five months later the
patient remains free of recurrent PTLD with excellent graft function.
Maintenance immunosuppression currently consists of fk and rapa.
Conclusion: Tonsillar PTLD is very uncommon in adult transplant recip-
ients but it is responsive to standard therapies. Unilateral tonsilectomy has
the advantage of leaving one tonsil as a marker for response to therapy.

P-1.4

Reduced B7-H4 expression in human beta cell is associated with recurrent type
1 diabetes in a failed pancreas allotransplant

Mark R. Meloche, Susan S. C. Cheung, Noushin Akhoundsadegh, Ziliang Ao, Stephen Ho,
Zehua He, Long-Jun Dai, C. Bruce Verchere, Dawei Ou, Garth L. Warnock*

"Surgery, University of British Columbia, Vancouver, British Columbia, Canada

Background: Since the late 1990’s, the rate of early pancreatic graft loss from
acute rejection has dropped. However, chronic pancreatic graft failure still
affects more than 8% of all pancreas transplants. Previous studies have
shown that type 1 diabetes (T1D) may recur in immunosuppressed
pancreatic transplant recipients. Recently, we have found that a reduced
expression of B7-H4 (a novel negative T-cell co-signaling molecule) in beta
cells is associated with the development of human T1D. We have identified a
pancreatic recipient who suffered a loss of insulin function secondary to
recurrence of T1D with a decreased B7-H4 in beta cells.

Methods: Immunohistochemistry (IHC) was used to examine cell markers in
tissue sections of the explanted pancreas from the transplant recipient

11 years after transplant and 9 years following his return to insulin.
Immunofluorescence staining was used to investigate the co-localization of
markers in cells.

Results: THC of the pancreas sections of the recipient showed varying
degrees of mononuclear-cell infiltration, from mild in peri-islet and -ductal
areas to severe in fibrotic areas scattered throughout the pancreas tissue.
Mononuclear cells infiltrated included CD3+, CD4+ and CD8+ T cells.
Only 10% of the islets of the explanted pancreas were insulin-positive and
the number of these cells was markedly reduced in the islets, while glucagon-
positive cells were present in all of the islets in normal numbers. In the islets
containing insulin-positive beta cells, the architectural presence of the beta
cells changed from being the major cell type of a normal islet to being scant
in number or only weakly staining. Insulin and B7-H4 expression in the
residual islet cells were decreased while glucagon expression was slightly
higher than normal controls. Amyloid bodies were absent in islets found in
the head, body, and tail portions of the pancreas. Marker co-localization
analysis showed that the explanted pancreas displayed expression patterns of
insulin, glucagon, and B7-H4 similar to those found in patients with T1D.
Conclusions: The parallel decrease of B7-H4 and insulin but not glucagon in
islets suggests a recurrence of T1D in the pancreas. B7-H4 reduction
associated T1D recurrence, but not allogeneic responses, or amyloid forma-
tion was the major cause of the pancreatic endocrine failure in this patient.

P-1.5

Kidney pancreas transplantation with simultaneous allograft nephrectomy for
recipients with prior renal transplant lost to BK nephropathy

Jonathan A. Fridell”, Tim E. Taber?, Michelle L. Goble', John A. Powelson'

"Surgery, Indiana University School of Medicine, 550 N University Blvd, Indianapolis, IN,
USA, *Medicine, Indiana University School of Medicine, 550 N University Blvd,
Indianapolis, IN, USA

Background: BK nephropathy (BKN) is recognized as a significant, poten-
tially reversible cause of graft failure in renal transplant (RTx) recipients.
Candidacy for retransplantation with or without allograft nephrectomy is
controversial. This report describes two RTx recipients who lost their grafts
to BKN and subsequently underwent kidney and pancreas transplantation
with simultaneous allograft nephrectomy (SPKAN).

Case 1: Thirty-three year old male with end stage diabetic nephropathy
(ESDN) underwent living donor renal transplantation (LDRTx) at another
center with the intention of listing for pancreas after kidney (PAK)
transplantation. Immunosuppression consisted of simulect induction, steroid
withdrawal and tacrolimus (fk) and mycophenolate mofetil (mmf) mainte-
nance. He developed progressive deterioration in renal function 4 months
after transplantation. BKN was diagnosed on percutaneous renal allograft
biopsy. BK viral load was 6.7 x 10e8 DNA copies/ml in the urine and 130 000

DNA copies/ml in the serum. BK viremia responded well to immunosup-
pression reduction and cidofovir, but his renal allograft failed. Two years after
the initial transplant, with an undetectable viral load, he underwent SPKAN.
Immunosuppression consisted of rabbit antithymocyte globulin (rATG)
induction, steroid withdrawal and fk/mmf maintenance. At 2.75 years follow-
up he has excellent graft function with no recurrence of BK.

Case 2: Twenty-seven year old male with ESDN underwent LDRTx with
the intention of listing for PAK. Immunosuppresion consisted of simulect
induction, steroids, fk and MMF. Approximately 1 year later BKN was
diagnosed on percutaneous renal allograft biopsy. BK vial load was

1.3 x 10e9 DNA copies/ml in the urine and 1.5 x 10e6 DNA copiel/ml in the
serum. BK viremia responded well to immunosuppression reduction and
leflunomide, but his renal allograft ultimately failed. Six years after the initial
transplant, with an undetectable viral load, he underwent SPKAN.
Immunosuppression consisted of rATG induction, steroid withdrawal and
fk/mmf maintenance. At 1.5 year follow-up he has excellent pancreas and
kidney graft function with no recurrence of BK.

Conclusion: SPKAN can be performed without recurrence in recipients who
have lost a prior renal allograft to BKN.

P-1.6

Efficacy of pancreas transplantation: impact on severe hypoglycemia, diabetic
ketoacidosis and glycemia related end points

Nassir Rostambeigi, Yogish C. Kudva*, Sham Mailankody, Seby John, Timothy S. Larson,
Mikel Prieto, Fernando G. Cosio, Walter K. Kremers, Patrick G. Dean, Mark D. Stegall
"Mayo Clinic, Transplant Center, Charlton Building, Rochester, MN, USA

Objective: We evaluated the effectiveness of pancreas transplantation (PT)
in preventing severe hypoglycemia (SH) and diabetic ketoacidosis (DKA)
and impacting glycemia related end points.

Methods: We retrieved data for all PT performed at our institution from 01/
01/1998 to 12/31/2006 (n = 216). Patients were considered insulin inde-
pendent if they were not on insulin at pre-specified time points with normal
FPG, HbAlc and C-peptide (CP) or mildly abnormal FPG and/or HbAlc
with normal CP. Patients were diagnosed with post transplantation diabetes
or partial allograft function if FPG was > 126 mg/dl on two consecutive
occasions, HbAlc was elevated and anti-hyperglycemic treatment prescribed
along with CP > 200 pmol/l. Patients with a clinical picture consistent with
severe insulin deficiency and CP < 200 pmol/l were diagnosed with com-
plete allograft failure. Logistic regression and Kaplan—Meier analyses were
performed.

Results: Mean age at transplant was 43.4 years (SD: 9) with 51% male. 200
patients had type 1 and 16 had type 2 diabetes. Simultaneous pancreas—
kidney, pancreas alone, and pancreas after kidney transplants (PAK) were
performed in 42, 67 and 107 of patients respectively. Mean age at the time of
transplant was not different between completely functional, partially
functional and completely failed grafts.. Mean follow up was 4.98 (4.6—
5.3) years (SD: 2.7) and it was similar between these three functional states.
All-cause mortality was 8%, 21% and 23% in the three graft states
respectively. SH and DKA were experienced by 4.2% and 2.3% of patients,
respectively. 197, 177, and 110 patients were followed for at least 1, 2 and
5 years after transplant. Insulin independence was present in 73.6%, 77.4%
and 74.5% of patients at 1, 2 and 5 years, respectively. Partial function was
present in 24.9%, 20.4% and 16.5% of patients at 1, 2 and 5 years,
respectively. The number of patients with partial allograft function was
significantly higher in PAK patients (p = 0.01). Complete graft failure was
present in 1.5%, 2.2% and 9% respectively at the same time points.
Conclusion: SH and DKA were experienced by a minority of patients after
PT followed for a mean period of 5 years and insulin independence was
present in a significant proportion of the cohort.

P-1.7

Poor glycemic control following renal transplantation in type I diabetics: a call
for increased utilization of pancreas after kidney (PAK) transplantation

Lloyd E. Ratner*, Emily R. Ratner, P. Rodrigo Sandoval, Johanna Camacho-Rivera,
Diana Rogers, Joan Kelly, James V. Guarrera

Surgery, Columbia University/New York-Presbyterian Hospital, New York, NY, USA

Background: PAK transplantation is controversial and remains limited in its

application. We recently received approval to commence performing
pancreas transplants. We wished to assess the quality of glycemic control in

391



2009 Joint Meeting of the IPITA and IXA abstracts

our type I diabetics that had previously received a renal transplant and to
identify potential candidates for PAK transplantation. We hypothesized that
those individuals who developed ESRD were likely to have poor glycemic
control following renal transplantation, despite close follow-up.

Purpose: To assess the quality of glycemic control and diabetic care in type I
diabetics following isolated renal transplantation.

Methods: A retrospective review was performed of all renal transplants
performed at our center from 6/03-10/07. Type I diabetics were identified.
Demographic information, creatinine at last follow-up and most recent
HgBAI1C values were collected. 46 patients were identified. Those whose
renal allograft failed (n = 4), had received a PAK (n = 1), or were
incarcerated (n = 1) were excluded from further analysis.

Results: Demographic information is presented in table 1 below. Creatinine
at last folow-up was 1.4 + 0.6 mg/dl. Of the 40 patients, only 5 (12.5%) had

n 40

hite 26 (65%)
Black 13 (7.5%)
Hispanic 10 {25%)
Other 1 (2.5%)
Male/Female 17/23
Age 43.540.7 years
BMI 25.3+4.5
Follow-up 1695+421 days

HoBAIC <7 b (125%)
HoBA1C > 7-8 11 (27.5%)
HgBAIC>8-0 B (20%)
HoBAIC>0-10 5 (15%)
HgBAIC> 10 B (15%

HgAI1C values <7. In 4 (10%) patients we could not find any HgBAIC
values following renal transplantation, and 6 (15%) individuals had their
most recent HEBA1C > 10. Sixteen patients (40%) had not had a HgBA1C
value checked in >100 days of their last follow-up.

Conclusions: The majority of type I diabetics have poor glycemic control
following isolated kidney transplantation. They frequently have sub-optimal
diabetic care as evidenced by the high number of patients that are not having
their HgBA1C values checked routinely, despite good allograft function and
transplant outcomes indicating good post-transplant care. Whatever factors
contributed to these patients having poor glycemic control resulting in
ESRD prior to transplantation seem to persist after renal transplantation.
PAK transplantation is likely the best opportunity for optimal glycemic
control in this selected group of individuals.

P-1.8

Pancreas autotransplantation combined with total pancreatectomy for
recurrence of pancreatic cancer: a case report

Takashi Kobayashi'?

"Surgery, Tachikawa general hospital, Kanda-machi, Nagaoka, Japan, *Division of
Digestive and General Surgery, Niigata University Graduate School of Medical and
Dental Sciences, Asahimachi-dori, Niigata, Japan

Total pancreatectomy (TP) is sometimes required for the treatment of
pancreatic cancer (PC). Unfortunately, TP always results in unstable
diabetes. Recently, living donor pancreas transplantation has been started in
our institute. We performed pancreas autotransplantation (PAT) to prevent
metabolic disorder using living donor pancreas transplant technique. We
herein report a case of a 61-year-old female patient who underwent TP
combined with PAT for recurrence of PC. This patient had been type 2
diabetes mellitus and treated with metformin hydrochloride (500 mg/day).
Her hemoglobin Alc was 6.5% and C-peptide was 0.9 ng/ml, and urinary
C-peptide was 9.5 pg/day at preoperative examination. Primary surgery
(pylorus-preserving pancreaticoduodenectomy) for PC was performed in
2006 and histological examination proved RO-resection for pancreatic cancer
(pT3pN1pMO, Stage IIB). Three years after surgery, recurrence of PC was
found by follow-up computed tomography (CT) scan. Total remnant
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pancreatectomy was performed for recurrence of PC. Recurrent tumor was
solitary, 1.0 x 1.0 cm in size and located in body of pancreas. There was
no evidence of invasion or metastasis to the tail of pancreas in the
preoperative imaging study and histological examination of frozen section
during surgery.

Celsior versus Wisconsin solution in pancreas transplantation

Fabio Silveira, Fabio P. Silveira, Matheus M. Macri, Jodo E. Nicoluzzi*
Department of Surgery, Pontifical Catholic University of Parana, Curitiba, Parana, Brazil

Celsior solution (CS), which has recently become available, that might
theoretically offer a new means for improving graft preservation quality. The
present prospective, randomized study was designed to evaluate the efficacy
of CS compared with University of Wisconsin (UW) for pancreas allografts.
Between January 2001 and January 2007, 88 patients underwent pancreatic
transplantation, including the last 30 consecutive simultaneous pancreas
kidney patients who were randomly assigned to either CS or UW. There was
no case of graft thrombosis in either group. There were two cases of
pancreatitis in the UW group compared with one in the CS group. No case
of primary nonfunction occurred in either group. There were two cases of
early duodenal stump fistulae in the CS group that required transplantec-
tomy, whereas this complication was not observed in the UW group.
Relaparotomy in the UW group was required in three cases due to infection
and treated by close drainage that which, progressed to fatal sepsis in one
patient. In the UW group with 6 months of follow-up, there were 12 patients
insulin free. In the CS group, six patients underwent relaparotomy, three for
transplantectomy and the others for intra-abdominal infection, which was
fatal in two cases. In the CS group with 6 months of follow-up, there were 10
patients insulin free. Two patients died with functioning grafts. These results
provided indirect evidence that CS solution is at least as safe as UW to
mitigate postreperfusion graft edema and pancreatitis, as well as graft
thrombosis.

P-1.10

Intraabdominal bleeding following simultaneous pancreas—kidney
transplantation treated with angiographic embolization

Fabio Silveira, Fabio P. Silveira, Matheus M. Macri, Jodo E. Nicoluzzi*

Department of Surgery, Pontifical Catholic University of Parana, Curitiba, Parana, Brazil

Significant early bleeding is one of the surgical complications following
simultaneous pancreas—kidney transplantation that has historically shaped
the procedure. The consequence, exploratory laparotomy, carries high
morbidity levels and elevated costs for the health system. Angiographic
intervention is already a common procedure for the treatment of late, but
not early, vascular complications. We describe a case of an early vascular
complication that was successfully treated with angiographic embolization in
a to simultaneous pancreas-kidney transplant patient.

P-1.11

Pancreatic islet cells antibodies in diabetic patients submitted to pancreas
transplantation

Fabio Silveira, Fabio P. Silveira, Matheus M. Macri, Jodo E. Nicoluzzi

Department of Surgery, Pontifical Catholic University of Parana, Curitiba, Parana, Brazil

Several pieces of evidence suggest an autoimmune etiology of diabetes
mellitus type 1. To trace patients who are susceptible to the disease, we
utilized islet cells antibodies (ICAs). The aim of this study was to evaluate
the presence of ICAs among diabetic patients undergoing simultaneous
transplantation of the pancreas and kidney (SPK). Twenty-six diabetic
patients received an SPK, 12 of whom were included in this analysis. The
indirect immunofluorescence method was utilized for quantitation of ICAs.
The types of ICAs were no different following transplantation of the
pancreas. The serum levels of pre-existent ICAS in diabetic patients
undergoing SPK with immunosuppression were not reduced, and they did
not interfere with the function of the implanted pancreas over a period of
60 days.
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P-1.12

One hundred pancreas transplants at a brazilian institution
Fabio Silveira, Fabio P. Silveira, Matheus M. Macri, Jodo E. Nicoluzzi
Department of Surgery, Pontifical Catholic University of Parana, Curitiba, Parana, Brazil

Background: After decades of controversy surrounding the therapeutic
validity of pancreas transplantation, the procedure has become accepted as
the preferred treatment for select patients with Type 1 Diabetes Mellitus. In
Brazil simultaneous pancreas—kidney transplantation has gained wide
acceptance since the 90°s after specific federal legislation classified those
patients as priority for organ allocation. At our center a pancreas
transplantation program was started on January 2001.

Objective: Report our experience with 100 pancreas transplants performed
in a period of 7 years.

Method: Between January 2001 and January 2008, 100 patients underwent
pancreatic transplantation at our center, 88 simultaneous pancreas kidney
transplantation (SPK) and 12 pancreas transplantation alone (PTA). All
of these were primary transplants. Pancreas graft management of the
exocrine drainage technique involved enteric drainage in eight (all SPK) and
bladder in 92 cases. The recipient systemic venous system was used for the
pancreas graft venous effluent in all cases.

Results: Overall results show that the number of functioning pancreatic grafts
is 64 after 100 performed. Graft losses were: rejection (eight cases), venous
thrombosis (nine cases) arterial thrombosis(one case), or surgical complica-
tions such as anastomotic leak (three cases), perigraft infection (10 cases),
pancreatitis of the graft(five cases). Most cases of pancreatitis (80%) when
preservation time was of more than 18 hours. Rejection was observed less
frequently in SPK recipients five cases (5/92 recipients) than PTA recipients
(3/12). Death was observed in 24 cases. Death was related in most cases to
infection (20 cases). These patients were managed mainly by wide drainage
and antibiotic therapy. Three of those were managed unsuccessfully by
transplantectomy. We observed a decrease on infection rate related to death
after we stopped to routinely perform induction therapy on SPK recipients
without and increase on rejection. The four other recipients who died were due
to major hemorrhagic stroke, cardiac arrest (two cases) and car accident.
Conclusion: Despite surgical and immunosuppressive complications, is that
pancreas transplantation is highly effective therapy for diabetes mellitus, and
after 7 years of program, and 100 transplantations performed, there is still a
role in the diabetes treatment for allograft transplantation in a near future.

P-1.13

Ten years experience with partial extraperitoneal placement of enteric drained
pancreas transplant

Azemi A. Barama*

Surgery, CHUM-HND, 1560 rue sherbrooke est, Montreal, Qc, Canada

Background: Pancreas transplantation was first performed at CHUM-HND
in 1984. Since then, the surgical technique has evolved in multiple aspects.
The location of engraftment changed over time. Presently, a partial
extraperitoneal approach in the iliac fossa is used with peritoneal separation
between vascular and enteric anastomosis and follow-up is done with
doppler US and biopsy when required. The aim of this retrospective study is
to report on clinical results of this technique.

Patients and methods: One hundred patients who received pancreas trans-
plant between 1999 and 2009 are reviewed. Data include: Graft and patients
survival; quality of life (QoL) using a structured patient interview by
questionnaire and comparing between patients who received PKT and a
cohort of patients who received kidney transplant alone (KTA) during the
same period. Biopsy proven acute rejection (BPAR) and their impact on
graft survival analyzed by receiver operating characteristics (ROC).

Result: Ten years patient and graft survival are respectively 87% and 80%.
QoL measurement showed some evidence that PKT patients were better
adjusted to their vocational, domestic, and social environment than KTA
(p < 0.02). Furthermore, there was high proportion of PKT patients (50%)
compared to only 24% of KTA who were working at the time of the study.
ROC analysis showed that occurrence of more than one rejection has a
significant effect on graft loss (95% CI (0.74-0.94) p = 0.001. sensitiv-

ity = 0.90; specificity = 1-0.28).

Conclusion: Partial extra peritoneal Pancreas transplantation is a reliable
technique to treat type 1 diabetic patients.

P-1.14

The outcome of pancreas transplantation from marginal donors in Japan
Toshinori Ito’", Michio Ishibashi®

"Complementary & Alternative Medicine, Osaka University Graduate School of Medicine,
Yamadaoka, Suita City, Osaka, Japan, “Nara Medical University, Urology, Shijou-machi,
Kashiwara City, Nara, Japan

Objectives: A total of 69 cases of pancreas transplantation (PTx), comprising
of 52 from deceased donors (DDs), two from non heart beating donors
(NHBDs), and 15 from living donors, were performed since “The Organ
Transplant Law”(Oct.1997) until Dec.2008. Organ donation has been still
limited because of the strict donor criteria in Japan. Further, most of donors
are considered marginal because of the poor donor conditions. The
effectiveness of PTx from marginal donors (MDs) was examined in this study.
Methods: Fifty-four cases of PTx from DDs and NHBDs were examined . The
majority of PTx was SPK category with enteric drainage. Tacrolimus-based
induction therapy (mostly, basiliximab) was used.

Results: The average donor age was considerably older (43 years; 18-72) with
donors over age 40 comprising 65% of the total. Fifty-nine percentage in the
cause of death was due to cerebrovascular accidents. According to the
Kapur’s critria, 76% in our series could be considered marginal. The ratio of
liver to pancreas grafts was 1.0 (56/54) in Japan while 3.26 in all American
OPOs. Thus, to increase blood supply into pancreatic head, a gastroduodenal
artery was reconstructed as much as possible when liver procurement was
performed. Mean total cold ischemic time of pancreatic was 11 hour

42 minutes. Recipients, consisting of 28 men and 26 women, were in their 30’s
(61%) and in their 40’s (31%). Mean duration of dialysis was 5.7 (0—17) years.
The recipients had a quite longer mean waiting time of 1035 (111-3167) days.
Twenty-three patients on the waiting list died of diabetic complications. Only
one patient died of cardiac event postTx. Ten pancreatic grafts were lost by
thrombus (5) in the acute phase and some reasons (5) in the chronic phase.
Nine out of 10 graft failures came from MDs. Pancreas graft survivals (GS) at
1, 3 and 5 years postTx were 86%, 81%, and 74%, respectively. In contrast,
kidney GS in SPK were 92%, 92%, and 71%, respectively.

Conclusion: Despite poor donor conditions, we have obtained the satisfactory
results so far. Most of pancreatic graft failures occurred in PTx from MDs.
Further evaluation should be examined to identify the risk factors in MDs.

P-1.15

Efficacy of immediate post-transplantation CT angiography in pancreas
transplantation

Young H. Kim*, Jae B. Park, Song-Cheol Kim, Duck-Jong Han

Departnent of Surgery, Asan Medical Center, University of Ulsan College of Medicine,
Pungnapdong Songpagu, Seoul, Republic of Korea

Graft thrombosis at immediate post-transplantation period is still a heel of
Achilles in pancreas transplantation. In this study we evaluate the efficacy of
computed-tomography angiography on monitoring of graft patency at
immediate post operative period. One hundred and twelve pancreas transplant
recipients who underwent pancreas transplantation including simultaneous
pancreas—kidney (SPK), pancreas after kidney (PAK) and pancreas trans-
plantation alone (PTA) between October 1992 and May 2009 in a single center,
were enrolled in this study. We routinely used heparin (subcutaneous or
systemic) during and post pancreas transplantation and switched to oral anti-
coagulation (warfarin). Oral anti-coagulation was continued for 3 months
post-transplantation in PTA or PAK, and for 1~3 months post-transplan-
tation in SPK. We had monitored graft thrombosis with color doppler
ultrasonography (US) untill July 2005, and after then we have performed CT
angiography for the monitoring of graft thrombosis at post operative day 2.
We divided all the recipients into two groups, color doppler US monitoring
group (Group A) and CT angiography monitoring group (Group B). In this
study we retrospectively analyzed the efficacy of diagnosis for graft throm-
bosis between two groups according to imaging modality. Finally graft
survival was analyzed with Kaplan—Meier Methods. We have performed 51
pancreas transplants (28 SPKs, 4 PAKs and 19 PTAs) in Group A, and 61
pancreas transplants (34 SPKs, 5 PAKs and 22 PTAs) in Group B. We
diagnosed total vascular thrombosis in two recipients (3.9%) and partial
venous thrombosis in one recipient (2.0%) which was confirmed negative by
exploration in Group A (n = 51),andin 1 (1.6%) and 17 (27.9%) in Group B
(n = 61)respectively. Total veinous thrombosis of the graft in three recipients
could not be saved, however partial thrombois in 17 patients in group B were
resolved by conservative management. There was no contrast media-related
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complication in group B. There was no difference in graft survival between
recipients with partial thrombosis and patients without thrombosis in group B.
Partial venous thrombosis at immediate post-transplantation period had no
effect on graft survival. Evaluation of graft patency with CT angiography was
safe and efficient for screening of vascular thrombosis and management of
pancreas transplantation.

P-1.16

Epidermal nerve fibres in pancreas transplant recipients: follow-up after

2.5 years of normoglycemia

Petr Boucek'", Tereza Havrdova', Ludek Voska', Alena Lodererova', Lan He?, Frantisek
Saudek', Kvetoslav Lipar', Milos Adamec’, Claudia Sommer?

'Institute for Clinical and Experimental Medicine, Czech Republic, *University of
Wiirzburg, Germany

Background: Skin biopsy with epidermal nerve fibre (ENF) counts may be
used to analyze possible nerve regeneration in patients with type 1 diabetes
mellitus (DM) and neuropathy following pancreas transplantation (PTx).
We report on the results of lower limb ENF counts in normoglycemic PTx
recipients at 2.5 years of follow-up.

Methods: Skin biopsies were performed using a 3-mm punch from lower
thigh and upper calf areas of 20 PTx recipients (simultaneous kidney and
pancreas in 18, pancreas after kidney in one, and PTx alone in one patient;
of mean [+ SD] age 47 + 9 and DM duration of 27 + 9 years) at the time
of PTx and at 30 + 5 months post-transplant. Fourteen sex- and age-
matched healthy controls (C) were also examined. After fixation and
freezing, 40-um sections were stained using rabbit polyclonal antibody to the
panaxonal marker PGP 9.5 followed by mouse anti-rabbit IgG antibody
conjugated with rhodamine. Samples were imaged with a digital camera
mounted on a microscope equipped for fluorescence. The average number of
ENF per mm length of epidermis was derived.

Results: Insulin-independence with excellent metabolic control (HbAlc:
PTx 5.4 + 0.5 versus C 5.6 £ 0.3%; p > 0.05) and adequate kidney graft
function (S-creatinine 1.3 £+ 0.3 mg/dl) were achieved in PTx recipients.
Severe depletion of ENFs was present in baseline skin biopsies from PTx
recipients (PTx versus C, thigh: 0.7 £+ 1.2 versus 11.4 + 4.2;calf: 0.3 £ 1.0
versus 8.0 = 3.0 ENF/mm; p < 0.001) with total ENF absence in thigh and
calf samples of 12 and 17 PTx recipients, respectively. No significant change
was seen at follow-up (thigh: 1.5 + 2.3; calf: 0.3 + 0.7 ENF/mm; p > 0.05
versus baseline) with absence of ENF fibres in 8 thigh and 15 calf biopsies.
Conclusions: Lower limb epidermal nerve fibre depletion was not improved
following establishment of normoglycemia in pancreas transplant recipients.
Although still longer follow-up periods may be needed, these results confirm
the presence of structural, poorly reversible neuropathy in pancreas
transplant recipients. Besides vascular disease and immunosuppressive
treatment, this may represent an additional risk factor for the occurrence of
diabetic foot complications in the post-transplant period.

P-1.17

Surgical complications in simultaneous pancreas and Kidney transplantation
(SPK) with enteric exocrine drainage and sy i drainag
Alessandro Broggiato*, Burcin Ekser, Cristina Silvestre, Nicola Baldan, Lucrezia Furian,
Paolo Rigotti

Kidney and Pancreas Transplantation Unit, University of Padova, Padua, Italy

Background: Surgical technique for SPK has undergone many changes
over time. Venous thrombosis and anastomotic leak represent the most
frequent complications with an incidence of 2-10% each, and they remain
the main causes of early pancreas loss after transplantation. In this study
we reviewed surgical complications occured in 83 consecutive SPK which
have all been performed with the same surgical technique at our centre.
Methods: From September 1996 to May 2009 we performed 83 SPK with
enteric exocrine drainage by a mechanical duodenum-ileum anastomosis and
systemic venous drainage on the inferior caval vein. Donors and recipients
mean age were 30 + 8 years (15-48) and 40 + 8 years (23-59) respectively.
Mean pancreas cold ischemia time was 8 + 1 hours. Immunosuppressive
therapy was based on TAC + MMF + steroids.

Results: After a mean follow up of 61 + 34 months, 5-year actuarial
survival rates were 99%, 97% and 91% for patient, kidney and pancreas
respectively. We had one early pancreas loss due to venous thrombosis. No
anastomotic leak occurred; 18 pts had enteric bleeding only one requiring

394

reoperation and three patients had hemoperitoneum. Five patients lost their
pancreas due to acute pancreatitis.

Conclusions: In our experience, the use of a surgical technique in SPK with
mechanical enteric exocrine drainage and systemic caval venous drainage has
lead to a very low incidence of surgical complications such as venous
thrombosis and enteric leakage. Acute pancreatitis, which is mainly related
to donor risk factors, is currently the principal cause of early pancreas loss
after transplantation.

P-1.18

Percutaneous embolization of peri-duodenal varix due to portal hypertension in
a patients with kidney—pancreas transplantatation

Iris Fontana, Massimo Bertocchi, Stefano Di Domenico, Enzo Andorno, Arianna M. Rossi,
Giorgio Gasloli, Filippo Piaggio, Enrico Bocci, Umberto Valente

Transplant Unit, Transplantation, Largo r Benzi, Genoa, ltaly, Italy

Vascular complications associated with pancreas transplantation are not
uncommon and are cause of serious complications. We report a case of a 32
years old woman with a hystory of 28 years of insulin depedent diabetes
mellitus and celiac disease. She underwent liver transplantation when she
was 22 years old for acute hepatitis. After 7 years the patiens developed end
stage kidney disease and began haemodialisis and listed for a kidney—
pancreas trasplantation. This one was performed successfully when she was
29 years old with enteric diversion (Roux intestinal loop recostruction).
After 5 years was admitted in our hospital with serious intestinal bledding
and poor liver function. The ultrasound showed a pattern like a arteriove-
nous fistula near the head of the pancreas. CTscan was not diagnostic and
arteriogram showed the presence of mesenteric varix and a shunt mesenteric-
cava through the duodenum of the pancreatic graft. The liver biopsy and
portal pressure gradient showed a portal hypertension and a liver cirrhosis.
In order to take time to wait for a new liver the patients underwent
percutaneous embolization of mesenteric varix through jugular access. The
procedure was uneventfull and the patient was successfully transplanted
2 months later. Pancreas function was always satisfactory.

P-1.19

Analysis of inhaled anesthetic agents in pancreas transplantation

Richard S. Mangus', Sandra B. Kinsella?, John A. Powelson', Peiman Lahsaei?,

Rachel Ward?, Kelly Levine?, Jonathan A. Fridell’™

7Surgery, Indiana University School of Medicine, 550 N University Blvd, Indianapolis, IN,
USA, ?Indiana University School of Medicine, Anethesia, 550 N University Bivd,
Indianapolis, IN, USA

Objective: Recent anesthesia research suggests that certain inhaled anes-
thetic agents have an improved capacity to ameliorate ischemia-reperfusion
injury in transplanted organs. This study compares three primary inhaled
agents, isoflurane, desflurane and sevoflurane in pancreas transplantation.
Primary outcomes included early graft loss and perioperative serum lipase
levels, as well as graft function and survival.

Methods: Data were extracted using a retrospective review of all pancreas
transplants between 2003 and 2009 (n = 308), with an extensive review of all
recipient and donor demographics, as well as post-transplant outcomes. The
choice of primary anesthetic agent was random and at the discretion of the
anesthesiologist without input from the surgeon. Early graft loss included loss
of graft function for any reason within 7 days of transplant. Serum amylase
and lipase levels were measured daily in the immediate post-transplant period.
Serum HbAlc and C-peptide levels were recorded for any available value up
to l-year post-transplant and the most recent values available.

Results: The 308 transplants included simultaneous pancreas—kidney (SPK,
56%), pancreas after kidney (PAK, 24%), and pancreas transplant alone
(PTA, 20%). The sevoflurane group was more likely to include isolated
pancreas transplantation (either PAK or PTA, p < 0.001). The isoflurane
group had the highest rate of early graft loss and the worst graft survival at
1-year; this group also had the highest peak serum amylase and lipase in the
first 30-days post-transplant. The sevoflurane group had the lowest serum
lipase levels for each of the first 7 days post-transplant.

Conclusion: These results suggest that sevoflurane is the best inhaled
anesthetic agent as this group had the lowest perioperative lipase levels and
better than expected outcomes given the preponderance of isolated pancreas
transplants in this group. Isoflurane had the worst outcomes, with the
highest early graft loss and lowest 1-year graft survival.
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Is there a benefit of induction therapy and calcineurin inhibitor postponing?
M. Perosa*, F. Crescentini’, L. T. Mota', I. Antunes’, L. Pelafsky’, L. E. lanhez',

H. Noujaim', G. Ferreira, J. E. Vetorazzo', G. Babichak', T. Genzini'

"HEPATO (Hepatology and Organ Transplantation), So Paulo, Brazil

Background: Kidney Delayed Graft Function (KDGF) is a prevalent
complication after Simultaneous Pancreas—Kidney Transplant (SPK). The
role of induction therapy and postponing calcineurin inhibitors (CI) for
management of KDGF is still controversial.

Methods: From 1996 to 2009, 122 SPK were retrospectively analyzed
regarding the occurence of KDGF . KDGF was defined as the need of
dialysis during the first week post-transplant. Only patients with KDGF
were selected for this study and divided in Group 1 — use of induction (OKT3
or Thymoglobulin) and delayed CI (beginning from postoperative day 7 to
10) and Group 2 — without induction and immediate use of CI. Time for
recovery of KDGF was analyzed in the two groups. This period of recovery
included all post-transplant days up to the last session of dialysis needed.
Results: KDGF occurred in 25 patients (20.5%) after SPK, of which 15 with
(Group 1) and 10 without (Group 2) induction therapy. There was no
difference between the two groups regarding cerebrovascular event as cause
of donor death, recipient gender and age, preemptive transplant and cold
ischemia time. Group | presented higher donor age (31.6 versus 24 years,
p = 0.042). Time of recovery of KDGF was similar between the two
Groups (14.6 versus 14.1 days, p = 0.298).

Conclusions: There was no benefit of using induction therapy and post-
poning CI for abbreviation of period of recovery of KDGF after SPK.

P-1.21

Surgical technique video description of retroperitoneal placement of pancreas
graft with portal-enteric drainage

Ugo Boggi', Fabio Vistoli'™, Marco Del Chiaro, Chiara Croce', Stefano Signori', Carlo
Moretto’, Simone D'Imporzano?, Gabriella Amorese®, Vittorio Perrone?, Nelide De Lio?,
Franco Mosca®

"U.0. Chirurgia Generale e Trapianti nell-Uremico e nel Diabetico, Azienda Ospedaliero-
Universitaria Pisana, Pisa, Italy, 2U.0. Chirurgia Generale Universitaria 1, Azienda
Ospedaliero-Universitaria Pisana, Pisa, Italy, °U.0. Anestesia e Rianimazione 1, Azienda
Ospedaliero-Universitaria Pisana, Pisa, Italy

Background: Difficulties were reported in arterial reconstruction in pancreas
transplantation (PTx) with portal-enteric drainage (PED) especially in male
recipients with omental obesity. Furthermore, since the graft is usually
located intraperitoneally in a central position, graft accessibility for
percutaneous biopsy may also be problematic. We herein show the video of a
recently described method for PTx with PED, in which the pancreas graft is
located in the retroperitoneal space behind the right colon mesentery.
Methods: Between April 2001 and March 2009 a total of 159 recipients were
scheduled for PTx with PED. Pancreas were procured en-bloc with liver and
kidneys. No venous extension graft was used, while a donor iliac artery
bifurcation Y graft was employed routinely. In the recipient, the abdomen
was entered through a midline incision. The right colon was mobilized
allowing exposure and dissection of both the superior mesenteric vein (SMV)
and the right common iliac artery (CIA). The venous anastomosis was created
end-to-side between donor’s portal vein and recipent’s SMV. The arterial
anastomosis was then created end-to-side between donor’s Y iliac graft and
recipient’s CIA. Enteric drainage was obtained through a Roux-en-Y jejunal
limb. The pancreas graft was eventually placed in the right retroperitoneal
space, being covered by the ascending colon and its mesentery.

Results: Retroperitoneal PTx with PED was carried out in 158 out of 159
recipients (99.4%): 88 SPK (66 using a cadaveric kidney and 22 a live donor
kidney), 58 PTA and 12 PAK, irrespectively of recipients’ body max index or
size of SMV. Arterial anastomosis was always performed with ease, despite
keeping the Y iliac artery graft extremely short. In a recipient of a pancreas
after kidney graft, systemic drainage was preferred to portal effluent due to
intraoperative diagnosis of liver cirrhosis. Relaparotomy rate was 14.5%.
Three (1.9%) pancreas grafts were lost due to thrombosis; no additional
grafts were lost because of surgical complications. Percutaneous biopsy was
always possible: 20 biopsies were performed (75% diagnostic) in 15 recipients.
One-year patient and graft survival were 95.1% and 88.3%, respectively.
Conclusions: The technique shown in this video has distinctive technical
advantages as compared to the “classical” method in which the graft is
located intraperitoneally.

P-1.22

Pancreas transplant alone in child: a case report

M. Perosa*, F. Crescentini, L. T. Mota, |. Antunes, E. Rangel, J. R. S4, A. Carneiro,
T. Genzini, F. Batista

HEPATO (Hepatology and Organ Transplantation), Sdo Paulo, Brazil

Background: Pancreas transplantation alone (PTA) remains a rare proce-
dure and may be indicated for selected brittle diabetic patients. There have
been only a few pancreas transplants (PT) performed in pediatric patients
worldwide.

Case Report: This report presents a thirteen-year-old male patient with type
1 diabetes mellitus since four years old. After multidisciplinary evaluation
and close follow-up, PTA was indicated based on unstable diabetes and
frequent episodes of hypoglycemic unawareness demanding frequent
hospital admissions. A whole organ bladder and systemic drained PT was
performed. Immunosuppression included thymoglobulin, tacrolimus,
mycophenolate mofetil and steroids. Early outcome was uneventful and the
patient was discharged 12 days after surgery normoglycemic and insulin-
independent. There was a first episode of acute rejection (grade II) 20 days
post-transplant successfully treated with corticosteroids. A second episode
(grade IV) occurred 13 months post-transplant and required treatment with
thymoglobulin and conversion from steroid to sirolimus. The patient is
currently on the 42nd month of follow-up in use of tacrolimus, sodic
mycophenolate and sirolimus, experiencing good clinical outcome, an
insulin-free state and significant improvement in quality of life. According to
medical literature this is the youngest patient submitted to PTA in the world.

P-1.23

Simultaneous pancreas—kidney transplant in a HIV recipient — case report
M. Perosa*, F. Crescentini, L. T. Mota, |. Antunes, E. Rangel, Fernanda Barreto,

J. E. Vetorazzo, G. Babichak, T. Genzini

HEPATO (Hepatology and Organ Transplantation), Sdo Paulo, Brazil

Background: After the development of highly active antiretroviral therapy
(HAART) for HIV patients, an increasing interest in organ transplantation
for this selected population has arisen. There is a lack of reports about
pancreas transplant in HIV recipients.

Case Report: We report the case of a 43-year-old man HIV + who presented
type 1 diabetes for 25 years and end-stage-renal disease, on dialysis therapy
during the last three years. His CD4 count was 830 cells per milliliter and a
negative viral load was achieved after 3 months on antiretroviral therapy.
His nutritional status was favorable and no opportunistic infections had
occurred. A simultaneous pancreas—kidney transplant was performed from a
19-year-old deceased donor victim of trauma. Pancreas technique was
enteric-portal drainage and a no induction immunosuppression protocol was
employed including the use of tacrolimus, sodic mycophenolate and steroids.
In the postoperative period, there was a kidney delayed graft function
requiring hemodialysis for 14 days. In the postoperative day 11, a kidney
biopsy showed mild rejection, successfully treated by steroids. The patient
was discharged after 22 days normoglycemic, insulin-independent, and with
serum creatinine of 1.9 mg/dl. Currently, his outcome has been uneventful,
without readmissions or any opportunistic infections. After 5 months post-
operatively, viral load is negative and CD4 count is 460 cells per milliliter.
The current serum creatinine is 1.1 mg/dl and no insulin has been required.

P-1.24

Pancreas allograft preservation with UW alone or mixed solutions for donor
aorta flush — is there a difference?

M. Perosa*, F. Crescentini, L. T. Mota, H. Noujaim, I. Antunes, J. Branez, L. E. lanhez,
G. Ferreira, J. E. Vetorazzo, G. Babichak, T. Genzini

HEPATO (Hepatology and Organ Transplantation), Sdo Paulo, Brazil

Background: Since the advent of new preservation solutions for organ
transplantation, different protocols of donor aorta flush have been used for
procurements. Whether UW alone or mixed solutions through donor aorta
plays a role on post-transplant outcome remains controversial.

Methods: From 2005 to 2009, 111 pancreas transplants (PT) were retro-
spectively analyzed regarding the type of donor aorta flush. There were 64
simultaneous pancreas—kidney, 39 pancreas after kidney and eight pancreas
transplant alone. These patients were divided in Group 1 — flush with UW
alone (n = 81) and Group 2 — flush with mixed solutions (n = 30). Donor
aorta was always flushed with 2 liters of solutions. In Group 2, the first liter
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used was diversified among Eurocollins, Soltran, Celsior or HTK (according to
the liver team) solutions and the second liter was always UW. Several
parameters were studied and compared between the two groups: donor age,
cerebrovascular event as cause of death of donors, recipient age and gender,
cold ischemia time, peak and 10th post-operative day serum amylase and
lipase, 1-year patient and pancreas survival and the occurrence of pancreas
technical complications (pancreatitis, thrombosis, leak and ischemia/reper-
fusion injury).

Results: The single variable with significant difference was the peak amylase,
higher in Group 1 (469.0 versus 238.6, p = 0.012). Cold ischemia time was
similar in the two Groups (14.6 vs 13.9 hours, p = 0.450). One year patient
(86.4 versus 86.6%) and pancreas (76.5 versus 76.6%) survival were also
similar as was the rate of technical complications (22.2 versus 20%).
Conclusions: The use of a preservation solution different from UW for the
first liter of donor aorta flush did not influence the outcome of PT. Flushing
donor aorta with mixed solutions (UW and other) has achieved results at
least as good as those obtained with UW alone.

Clinical islet transplantation

P-2.1

Results of islet autotranspl pancreatectomy for benign
disease of the pancreas and their significance for live donation

Frederic Ris*, Nadja Niclauss, Philippe Morel, Sandrine Demuylder-Mischler, Domenico
Bosco, Thierry Berney

Geneva University Hospitals, Cell Isolation and Transplantation Center, 4 rue
Gabrielle-Perret-Gentil, Geneva, Switzerland
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Backgroud: Islet autotransplantation is successful in the prevention of
surgical diabetes after pancreas resection for chronic pancreatitis (CP), with
insulin independence rates of 50% at 1 year. We report our experience with
islet autotransplantation after extensive pancreatectomy for the resection of
benign tumors of the pancreas and compare the results with those of
autologous donors with CP and donors with brain death (DBD).

Methods: Between January 1992 and December 2008, 12 patients underwent
extensive left pancreatectomy for benign lesions located at the neck of the
pancreas. One patient had complete traumatic section of the pancreas.
Eleven tumours were separated from the specimen and sent for extempo-
raneous pathological examination. After unequivocal diagnosis of benignity,
the rest of the specimen was processed and unpurified pancreatic digest was
infused into the portal vein. Isolation results were compared with those
obtained from 10 CP patients or 303 DBD.

Results: Tumours were seven cystadenomas and three insulinomas. Mean
islet yields were 248’121 IEQ vs 110290 in CP (p = 0.03) and 345°201 in
DBD (p = 0.89). Normalized to weight of pancreatic tissue processed, we
isolated 5’895 TEQ/gram vs 1’457 in CP (p = 0.007) and 3’932 in

DBD(p = 0.005), and transplanted 3’839 IEQ/kg body weight versus 2’196
in CP (p = NS). Median follow-up for benign disease was 90 months,

one patient died from unrelated causes after 12-years. After a 7.5-year
follow-up, all patients have positive basal and stimulated C-peptide levels
and normal HbAlc, and 11/12 patients are insulin-free.

Conclusion: Islet autotransplantation after extensive pancreatic resection for
benign disease is a successful procedure. Pancreatic surgical specimens (a
situation near-identical to live donation) yield higher numbers of islets per
gram of tissue and similar total islet numbers as whole organs from DBD.

P-2.2

Islet function is si in
the lower islet mass of islet autotransplants

Melena D. Bellin*, David E. R. Sutherland’, Peter Butler?, Irene Hong-McAtee',
Antoinette Moran', Bernhard J. Hering’

"University of Minnesota, Minneapolis, MN, United States, “University of California,
Los Angeles, Los Angeles, CA, United States
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Background: Alloislet transplant is a promising treatment for type 1
diabetes. Despite high rates of insulin independence early after islet
allotransplant, islet longevity remains suboptimal. Possible contributing
factors include autoimmune recurrence, alloimmune rejection, or toxicity of
immunosuppressant medications. In contrast, islet autografts, infused at the
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time of pancreatectomy for chronic pancreatitis, are not subject to these
variables. We compared islet function in autograft and allograft recipients at
a similar duration post-transplant.

Methods: We enrolled 8 autograft and 8 allograft recipients, matched for
similar duration posttransplant (mean 2.1 + 1.2 years) and BMI

(22.4 + 3.2 kg/m?). Patients were insulin-independent or required only
minimal insulin. Patients underwent a 4-h oral glucose tolerance tests
(OGTT), intravenous glucose tolerance test (IVGTT), and arginine stimu-
lation test (AST) at a glucose of ~150 mg/dl.

Results: Age, gender, BMI, duration posttransplant, and hemoglobin Alc
levels were similar between groups. Alloislet recipients received significantly
more islet equivalents per kg body weight (IE/kg) than the autograft
patients (9,958 + 6,229 IE/kg vs 4,589 + 1,232 IE/kg, p=0.03). The
mean glucose excursion (area under the curve, AUC) during OGTT did
not differ between groups. There was no difference in the acute insulin
response to glucose (AIRg) and arginine (AIRa) (Table 1).

IAlloislet Autoislet
KUC glucose (mg/dL"min) 142,303 +1,303 M5.970 +10,445
WIRg, ratio peak:baseline M2+27 F.4+8.0
KIRa, ratio peak:baseline Ma+23 B9 +16

Presented as mean + standard deviation

Conclusions: In conclusion, autograft recipients demonstrated similar acute
insulin secretion and glucose excursion as allograft recipients, despite receiving
less than half as many islets. Either transplanted islets function better in the
autotransplant setting, or, more likely, they have increased engraftment and
survival. Lack of autoimmune or alloimmune destruction or lack of
immunosuppressive drug toxicity may account for the similar functional
capacity of islet autografts despite a lower transplanted islet mass.

P-2.3

ET-Kyoto ductal injection and density adjusted purification combined with
potent anti-inflammatory strategy facilitated single donor islet transplantation
Shinichi Matsumoto'*, Hirofumi Noguchi', Morihito Takita', Masayuki Shimoda?,
Yoshiko Tamura®, Greg Olsen®, Daisuke Chujo®, Koji Sugimoto’, Takeshi Itoh’,

Bashoo Naziruddin®, Nicholas Onaca®, Marlon F. Levy®

"Baylor Research Institute Fort Worth Campus, 1400 8th Ave, Fort Worth, TX, 76104,
United States, “Baylor University Medical Center, United States, °Baylor Regional
Transplant Institute, United States, *Baylor Institute for Immunology Research,

United States

Background: One of the current issues of clinical islet transplantation is
necessity of multi donors for achieving insulin free status. We developed
modified islet isolation method which includes modified ET-Kyoto ductal
injection and density adjusted purification for non-heart-beating donor
(Kyoto method). Recently we adapted the Kyoto islet isolation method for
brain-dead donor and achieved high success rate of clinical islet isolation.

In this study, we used this modified islet isolation and potent anti-inflamma-
tory strategy to examine the possibility for single donor islet transplantation.
Method: Two islet isolations were conducted in September and October
2008. Ductal injections were performed at the procurement site using
modified ET-Kyoto solution (1 ml/g pancreas) and both pancreata were
preserved by two-layer (oxygen charged perfluorochemical/ modified
ET-Kyoto solution) method. Pancreas was digested using Ricordi method
and islets were purified by density adjusted continuous density gradient with
ET-Kyoto solution and iodixanol. Donor and islet characteristics were
shown in Table 1. Anti-thymocyte globulins were administered at day 0, 2, 4
and 6 as immunosuppressive induction. For anti-inflammatory strategy we
used Eternacept and Anakinra. Eternacept was given at day 0, 3, 6 and 10
and Anakinra was given from day 0 to 7. Tacrolimus and Mycophenolate
mofetile were used for maintenance.

Results: Both two patients have achieved insulin independence with excellent
glycemic control after single islet infusion. Average SUITO indexes between
day 3 and 30 were 29.2 and 45.3 respectively, while SUITO index more than 26
represents that the patients had enough functional islet mass for insulin
independence (Matsumoto S. et al. Transplant Proc 2005;37:3435). The most
recent SUITO indexes after 6 months were 46.7 and 56.0 respectively.
Conclusion: Our modified islet isolation protocol combined with potent anti-
inflammatory strategy made it possible to achieve insulin independence after
single donor islet transplantation.
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Table 1 Donor and Islet Characteristics (P-2.3)

the first month was 65.9. The most recent SUITO index was 70 at POD 812
with insulin free status.
Conclusion: Super high dose islet transplantation (>24,000 IE/kg)

was associated with high SUITO index and prolonged insulin

Pancreatic ductal preservation imroves islet isolation outcome in autologous
transplantation for chronic pancreatitis

P-2.4

Super high dose islet transplantation is associated with high SUITO index and
prolonged insulin independence

Shinichi Matsumoto*, Hirofumi Noguchi', Morihito Takita', Masayuki ShimodaZ, Yoshiko
Tamura®, Greg Olsen®, Daisuke Chujo®, Koji Sugimoto', Bashoo Naziruddin®, Nicholas
Onaca®, Marlon F. Lewy®

'Baylor Research Institute Fort-Worth Campus, 1400 8th Ave, Fort-Worth, TX, 76104, United
States, “Baylor University Medical Center, United States, *Baylor Regional Transplant
Institute, United States, “Baylor Institute for Immunology Research, United States

Background: One of the current issues of clinical islet transplantation is
difficulty of achieving prolonged insulin free status. It has been shown that
functional islet mass gradually decreased after islet transplantation. We
developed SUITO index which reflected engrafted islet mass. The formula of
SUITO index is that the fasting C-peptide (ng/ml)/(fasting glucose-

63 mg)x1,500. SUITO index more than 26 represents that the patients had
enough functional islet mass for insulin independence (Matsumoto S. et al.
Transplant Proc 2005;37:3435). In this study, we have shown that super
high dose islet transplantation was associated high SUITO index and
prolonged insulin free status.

Method: Two islet isolations were conducted in February 2007 and January
2008. Ductal injections were performed at the procurement site using
ET-Kyoto solution and both pancreata were preserved by two-layer (oxygen
charged perfluorochemical/ET-Kyoto solution) method. Islets were isolated
using Ricordi method. Both isolated islets were transplanted into a type |
diabetic patient. The patient was 58 years old and body weight was 57 kg.
Islet yield were 514,467 IE and 872, 174, purities were 49% and 85% and
viabilities were 91% and 99% for the first and second islet transplantations
respectively. Therefore she received total 24,327 IE/kg body weight. The
immunosuppression was based on the Edmonton protocol.

Results: After the first islet transplantation, the average SUTO index for the
first month was 24.6. The glycemic control became stable and daily insulin
dose became less than half but did not achieve insulin free status. After the
second islet transplantation, the average SUITO index for the following

1 month was 48.5 and she became insulin free with excellent glycemic
control. Her SUITO index remained high and average SUITO index after
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Bashoo Naziruddin', Shinichi Matsumoto?, Hirofumi Noguchi?, Masayuki Shimoda?®,
Yasutaka Fujita?, Morihito Takita?, Daisuke Chujo®, Chad Tate®, Nicholas Onaca', Jeffrey
Lamont®, Marlon F Levy'*

'Baylor Regional Transplant Institute, 3500 Gaston Avenue, Dallas-Fort Worth, TX, 75246,
United States, *Baylor Research Institute, Fort Worth, TX, United States, °Baylor
University Medical Center, Dallas, TX, United States

Case 1 Case 2
Donor age (y) K7 55
Donor BMI (kg/m2) 25 32 independence.
Pancreas weight (g) 87 128
ICold ischemic time (min) 148 162
[Total islet yield (IE) 543,225 927.227 P-2.5
Islet yield / patient weight (IE/kg) 9,895 12,216
Purity (25) B0 &0
Wiability (25) 06.8 98.8
Tissue volume (mL) 5 5

Background: For patients with Chronic Pancreatitis (CP), total or partial
pancreatectomy followed by autologous islet transplantation offer promise
to eliminate pain and also avoid post-surgical diabetes. Maximization of islet
yields from often fibrotic and inflamed organs is crucial for achieving post-
transplant insulin independence. We adapted pancreatic ductal preservation
method developed for deceased donor pancreata toward auto-islet isolations
and report on the improved outcome.

Methods: Eleven patients (2 men, 9 women; ages 22-47 years) underwent
total (n=10) or partial (n=1) pancreatectomy for the treatment of CP
refractory to maximal medical management. Pancreata were preserved in
UW solution without ductal cannulation (control) in initial three cases and
eight pancreata were preserved with pancreatic ductal injection using
ET-Kyoto solution followed by the two-layer preservation method (ductal
preservation group). Islets were isolated by modified Ricordi method and
were purified only in one case. All islet infusions were performed under
general anesthesia into the portal venous system with portal pressure
monitoring.

Results: When compared to the control group, total islet yields were higher
in the ductal preservation group (129,313 + 89,421 IE vs

466,885 + 262,319 IE) and islet yield/gram pancreas weight showing
significant increase (1,336 + 791 vs 5,794 + 2,267 IE/g; p<0.01)). Pellet
size was also higher in ductal preservation group (5.33 £ 0.6 vs

11.9 + 7.0) suggesting that this method of preservation effectively
protected pancreatic tissue against autolysis. Post-transplant islet function
as evidenced by first month basal c-peptide was also higher (1.4 + 0.7 vs
2.1 £ 0.9). There were no major technical complications related to the
infusion. In two cases, due to atrophy of exocrine tissue the purity of islets
obtained was greater than 65%.

Conclusions: Our results suggest that higher islet yields can be achieved even
from chronically inflamed and fibrotic organs using ductal preservation. The
techniques applied for islet isolations from cadaver pancreata are showing
promise for pancreata from CP patients. These results may justify further
expansion of total or partial pancreatectomy followed by islet auto
transplantation for the treatment of CP.

P-2.6

Influence of autoimmunity in clinical islet transplantation evaluated by type 1
diabetes-specific auto-antibodies

Davide Mineo*, Alfonso Zapata, Gloria Allende, Tatiana Froud, David A. Baidal, Kathy
Monroy, Raquel N. Faradji, Camillo Ricordi, Alberto Pugliese, Rodolfo Alejandro
Diabetes Research Institute, University of Miami, United States

Background: Recurrence or persistence of autoimmunity in clinical islet
transplantation, evaluated by type 1 Diabetes-specific auto-antibodies
(AAbs) may contribute to islet graft dysfunction and loss. Auto-reactive
CD45RO + memory and CDS8 + cytotoxic T-cells against type 1 diabetes-
related epitopes seem to be involved in post-transplant re-activation or
persistence of autoimmunity against generic beta-cell antigens coming from
the infused islets.

Objectives: To determine the possible influence of recurrent or persistent
autoimmunity in clinical islet transplantation on islet graft function and
survival by evaluation of type 1 Diabetes-specific AAbs during
post-transplant follow-up.
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Methods: Forty-four patients with long-term type 1 Diabetes, who
received an islet transplant at our institution from 2000 to 2007, were
monitored for anti-GADG65, anti-IA2 and anti-insulin AAbs, and classified
as negative or positive (persistent positive or converter-to positive)
according to their levels and changes during follow-up (positivity defined
by two or more values above normal reference levels, in at least one type
of AAbs).

Results: Forty islet transplant recipients were AAbs positive for at least one
type of AAbs. At monitoring, for anti-GAD65 AAbs, 22 patients were
negative, 14 persistent positive, 8 converter-to positive; for anti-IA2, 27 were
negative, 10 persistent positive, 7 converter-to positive; for anti-insulin, 12
were negative, 19 persistent positive, 13 converter-to positive. Kaplan—-Meier
curves for islet graft dysfunction (41 recipients with dysfunction, 3 insulin-
free) and failure (23 recipients C-peptide negative, 21 with function) showed
that, of the types of AAbs, none was singularly a determinant factor for
outcomes, with only the positivity for anti-insulin AAbs shortening islet
graft function (negative vs persistent positive and converter- to positive,

p <0.05). When considering AAbs cumulatively, positivity for any type of
AADbs resulted in poorer outcomes, with shorter graft function and survival
(negative vs positive, p<0.05).

Conclusions: Type 1 Diabetes-specific AAbs can persist or recur after clinical
islet transplantation despite immunosuppression. Positive anti-insulin AAbs
showed to negatively influence islet graft function, while any positivity for
AAbs can contribute to reduce islet graft function and survival.

P-2.7

Immune monitoring in clinical islet transplantation by assessment of
induced-activation of CD4+ T-lymphocytes

Davide Mineo*, David A. Baidal, Tatiana Froud, Eva Herrada, Manuel Carreno,
Philip Ruiz, Camillo Ricordi, Luigi Meneghini, Rodolfo Alejandro

Diabetes Research Institute, University of Miami, United States

Background: Immune monitoring in clinical islet transplantation is mainly
based on different immune responses combined with drugs trough levels,
metabolic parameters and clinical status, none alone being completely
reliable in preventing graft dysfunction or failure, infections or immuno-
suppressive side-effects.

Immuknow™ by Cylex® is a simple FDA-approved test used for
immune monitoring in solid organ transplant recipients. It detects the
capability of activation of CD4+ T-lymphocytes stimulated by phytohe-
magglutinin, measured as ATP production, the levels of which significantly
correlate with clinical outcomes.

Objectives: To define CD4+ T-cell activation levels in clinical islet
transplantation correlated with clinical outcomes, to help in managing graft
stability and to reduce immunological and immunosuppressive risk.
Methods: During a 2-year follow-up, 176 samples from 26 islet transplant
recipients with functioning grafts were analyzed using the Immuknow ™
assay (at least two tests for each patient). Recipients were categorized in
groups according to islet graft function (stable, dysfunction or failure),
episodes of infections or serious side-effects. To better characterize the study
group, 68 patients with long-term type 1 Diabetes and 53 healthy subjects
were used as age- and sex-matched control groups.

Results: Recipients with stable islet grafts had ATP levels (mean + SD) of
216 + 47 ng/ml, those with islet graft dysfunction or failure of 370 £ 69ng/
ml, while those with infections or toxic side-effects of 91 £ 57 ng/ml.

Long-term type 1 diabetic patients had ATP values of 400 + 99ng/ml,
while healthy subjects of 469 + 67 ng/ml. Significant differences were found
amongst islet transplant recipients, long-term type 1 diabetic and normal
subjects, except for ATP levels at islet graft dysfunction or failure that
approximated (p=ns) those at baseline (Figure). In islet transplant
recipients, significant positive correlations were seen amongst ATP levels
and either CD4+ T-lympocyhytes (p <0.01), fasting plasma glucose
(p<0.01) and HbAlc (p <0.05).

Conclusions: This retrospective observational study has defined the levels of
induced-activation of CD4+ T-cell in clinical islet transplantation. Immu-
know™ assay can be of utility for immune monitoring in clinical islet
transplantation, to reduce the risk of graft dysfunction or failure, infections
or side-effects.
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Initiation of a islet isolation program in The Netherlands

Marten A. Engelse'?*, Cindy J. Loomans', Jaap Oostendorp®, Jan Ringers*, Evelien H.
van Rossenberg’, Esther Steeneveld?, Jacqueline J. Overdevest?, Henk-Jan Guchelaar®,
J. Hajo van Bockel®, Hans A. Romijn®, Wim E. Fibbe?, Jaap-Jan Zwaginga?,

Ton J. Rabelink’, Eelco J. de Koning'?

"Department of Nephrology, Leiden University Medical Center, Leiden, The Netherlands,
ZDepartment of Hematology, Center for Stemcell Therapy, Leiden University Medical
Center, Leiden, The Netherlands, *Department of Pharmacy, Leiden University

Medical Center; Leiden, The Netherlands, “Department of Surgery, Leiden University
Medical Center, Leiden, The Netherlands, *Department of Endocrinology, Leiden
University Medical Center, Leiden, The Netherlands

Background: Our aim was to set up a human islet isolation facility in the
Netherlands for clinical islet transplantation. Islet isolation procedure and
islet assessment The islet isolation laboratory was allocated human (heart-
beating-)donor pancreases for clinical and research purposes since its
initiation in 2006. Isolation and purification of islets (n= 53 procedures) was
performed at the GMP-clean room facility of the Leiden University Medical
Center.

Results: Isolation and subsequent purification typically resulted in islet
cultures of 60-90% purity. Islets were cultured for 1-7 days with preserva-
tion of islet morphology and insulin content for the duration of the culture
period. The average yield of isolated islets per donor pancreas (weight:

102 + 22.9 g) was 504.800 + 294.000 islet equivalents (n=26 during the
past year), with low rate of cell death (< <5% PI+) and high viability
(> >80% FDA +). Islet yield was positively correlated with BMI (r=0.51,
p<0.01); [p<0.01; 371.500 + 168.800 (BMI<25, n=16) and

718.200 + 332.400 (BMI > 25, n=10)] and age [p <0.05;

560.700 £ 321.400 (age <S50 years, n=19) and 353.000 £ 166.100 (age

> 50 years, n=7)]. GIIS results in 4-10x insulin release over baseline.
Isolation of islets from non-heartbeating donor pancreas resulted in a good
islet yield (519.300 £+ 207.500 IEQ, n=3) and GIIS (> 5 fold) Six clinical
islet transplantations were performed in three patients. In one patient a
mixed meal test was performed after the second Tx and showed a maximum
C-peptide response of 4.24 nmol/l.

Conclusion: This initial outcome illustrates the current feasibility, proce-
dural integrity and efficacy of the islet isolation program in the Netherlands.
Non-heartbeating pancreas may be a potential source for clinical trans-
plantation in the near future.

P-2.9

Kyoto islet isolation method allows efficient islet retrieval from young donor
pancreas for clinical use

Yasuhiro lwanaga'*, Shinichi Matsumoto®, Hirohumi Noguchi?, Teru Okitsu’,

Yoshiya Kawaguchi®, Shinji Uemoto®

"Kyoto University Hospital, Transplant Unit, 54 Kawahara-cho Shogoin, Sakyo-ku, Kyoto,
606-8507, Japan, *Baylor All Saints Islet Cell Laboratory, 1400 8th Ave., Fort Worth, TX,
76104, United States, *Department of Surgery, Kyoto University, 54 Kawahara-cho
Shogoin, Sakyo-ku, Kyoto, 606-8507, Japan

Background: It has been well known that donor factors influence the
outcome of islet isolation and transplantation. Several groups reported that
lower isolation results were achieved with pancreata from donors younger
than 20 years of age. Since it is difficult to separate the islets efficiently from
the surrounding exocrine tissue, mantled islets are generated during islet
isolation from young donor pancreas. This leads to the result of poor
recovery rate after purification. On the other hand, it has been reported that
young door islets offer high qualitative and clinically appealing features. We
have developed a new islet isolation protocol, called the Kyoto Islet Isolation
Method, based on the Ricordi method. It includes the modified two-layer
(M-Kyoto/perfluorochemical [PFC]) method of pancreas preservation,
pancreatic ductal protection, and new islet purification solution (Iodixanol-
based solution). The technology enables us to make diabetic patients insulin
independent using islets from 2 or 3 pancreata from Donation of Cardiac
Death (DCD) donors. The purpose of this study is to assess the efficacy of
Kyoto Islet Isolation Method for young donor pancreata.

Methods: We performed four cases of islet isolation using pancreata from
donors younger than 20 years of age with the Kyoto Islet Isolation Method.
We evaluate the outcomes of these islet isolations by comparing to ones of
islet isolations using older donors in islet yield before and after purification,
purity and viability.



2009 Joint Meeting of the IPITA and IXA abstracts

Results: Young donor (n=4) age was 17.3 £ 2.5 years (14-20). Islet yields
before purification was 568,846 + 42,154IE and after purification was
426,264 + 58,9811E. Viability was 98 + 2% and purity was 55 + 5.8%.
All preparations were eventually transplanted to the patients. Older donor
(n=21) age was 48.6 £ 12.2 years (22-62). Islet yields before purification
was 544,576 + 293,786IE and after purification was 374,318 + 200,614IE.
Viability was 97 + 4% and purity was 48.6 + 13.4%. Sixteen of 21
preparations met all the criteira for our product release. The outcomes of
islet isolation using young donors with the Kyoto Islet Isolation Method
were comparable to that of using older donor.

Conclusions: Kyoto Islet Isolation Method allowed efficient islet retrieval
from young donor pancreata. It is thought that this method encourages the
utilization of islets derived from young donors for islet transplantation.

P-2.10

Effects of exercise on glucose homeostasis in clinical islet transplantation
Vincenzo Lauriola'?", David Baidal', Tatiana Froud', Shari Messinger', Davide Mineo’,
Karina Bernetti', Eva Herrada', Violet Lagari', Livio Luzi'?, Camillo Ricordi',

Rodolfo Alejandro’

'Diabetes Research Institute, Universitiy of Miami, CITP 1450 NW 10th Ave, Miami, L,
33136, United States, *Facolta’ di Scienze Motorie, Universita’ degli Studi di Milano, Via
Festa del Perdono 7, Milano, Italia, 20122, Italy

Islet transplantation (IT) can restore insulin independence and eliminate
severe hypoglycemia in subjects with TIDM but long-term outcomes are not
optimal. Exercise training improves insulin sensitivity (SI), is the first line of
therapy for T2DM (together with diet), prevents progression to T2DM, and
may enhance B-cell function. Regular physical activity may improve long-
term islet allograft function by improving glucose homeostasis. We evaluated
25 IT recipients (18 Islet Alone, 5 Islet After Kidney and 2 Islet + Bone
Marrow) who received 1 to 3 islet infusions, immunosuppression with
sirolimus-tacrolimus. Mychophenolic acid was used to replace either drug in
case of drug intolerance. At 3 and 6 monthly intervals, subjects completed a
physical activity/duration questionnaire, underwent a 5 h mixed meal
tolerance test (MMTT) and had HbA ¢ measured. Fasting glucose and
C-peptide, 90-min glucose and C-peptide, MMTT stimulation index, and
glucose and C-peptide area-under-the curve (AUC) were analyzed. We
assessed differences in MMTT variables and HbA I¢ between time-points
where subjects reported physical exercise and time-points with inactivity.
Exercise activity time-points (n = 99) were significantly associated with an
8.9 mg/dl reduction in fasting glucose and a 3,813 mg/dIxmin reduction in
glucose AUC as compared to time-points with inactivity (n =42). B-cell
secretory responses were not significantly different. When adjusting the data
for insulin and duration of transplant (post operative day), statistical
significance was lost although fasting glucose and AUC glucose remained
lower during exercise time points and 90 min C-peptide and C-peptide AUC
were higher. In this retrospective analysis, exercise activity resulted in
improved fasting glucose and AUC glucose. However, results were not
statistically significant after adjusting for insulin and duration of transplant. It
is possible that a larger sample size may be required to demonstrate significant
differences. The better glucose disposal observed during exercise time points
may be the result of improved SI, a well known effect of exercise in healthy and
T2DM subjects. Also, the higher C-peptide AUC observed during exercise
time points after adjusting for insulin and post operative day may be reflective
of better B-cell secretory capacity and glucose disposal. Randomized
prospective studies are required in order to confirm this hypothesis.

Immunosuppression

P-3.1

Exendin-4 in addition to tacrolimus improves viability in cultured beta cells
Matfas Ignacio Guajardo’?*, lllani Atwater?, Pablo Caviedes?, Paola Llanos?, Daniela
Parrau®, Marco Valencia?, Cesar Astorga®

"Surgery Department, University of Chile Clinical Hospital, Santos Dumont 999, Santiago,
Metropolitan, Chile, Biomedical Sciences Institute, University of Chile, Independencia
1027, Santiago, Metrapolitan, Chile

Background: Islet transplantation (IT) to replace beta cell mass in DM 1
patients is an attractive therapy, but clinical results have been disappointing

in part because of progressive loss in graft function. One explanation for this
is damage to beta cells by immune-suppressors. The incretin effect is defined
as the augmented insulin secretory response to glucose delivered to the gut
relative to that achieved by intravenous glucose when plasma levels of
glucose are comparable. The principle incretin, GLP-1, and its long acting
analog, exendine, have a myriad of beneficial effects on the beta cell as well
as protecting beta cells from a variety of toxic agents. Tacrolimus is the
main immune-modulator drug used in islet transplantation, but there is
evidence that it could be toxic for the beta cell. In this work we conducted a
series of experiments evaluating the viability of a beta cell line, MIN-6, in
culture, exposed to tacrolimus (tac) and exendine (ex).

Methods: We used MIN-6 cells in culture and evaluated the viability of the
cells exposed to different concentrations of tac and ex with the MTT assay.
The cells were cultured at 37°C, 5% CO2 for 24 h in media supplemented with
tac 10 nM, ex 10 nM, or ex 1000 nM or a combination. After this period the
cells were exposed to MTT, which can be metabolized to purple crystals of
formazan only in living cells, and the optical absorbance evaluated. The
results are expressed as % of viability in comparison with control condition.
Results: With the concentration of tac used, no cellular damage was detected
compared with control. With ex 10 nM and ex 1000 nM cells showed
enhanced viability (136% and 130% p <0,05). However, in the presence of
tac 10 nM, ex 10 nM loss its beneficial effect, whereas with tac 10 nM and ex
1000 nM the cell viability was 221%, better than control group, tac group
and ex 1000 nM alone group (p=0.002/ 0.007/0.0008).

Conclusions: In a cell line model of the beta cell the use of ex 1000 nM
in combination with tac 10 nM enhanced the cellular viability, repre-
senting a potential therapeutic choice in order to improve the clinical
results of IT.

P-3.2

Induction with single dose alemtuzumab subcutaneously in simultaneous kidney
pancreas (SPK) transplantation

David J Post'*, Marek J Mazur', Harini A. Chakkera', Kahaled Hamawi',

David C. Mulligan?, Kristin L. MeKeel?, Adyr A. Moss?, Kunam S. Reddy?
"Transplantation Medicine, Mayo Clinic Arizona, 5777 E. Mayo Boulevard, Phoenix, AZ,
85054, United States, ?Transplantation Surgery, Mayo Clinc Arizona, 5777 E. Mayo
Boulevard, AZ, 85054, 86054, United States

Purpose: Although not approved for induction, alemtuzumab has been
shown to be an effective induction agent. Until recently, giving alemtuzumab
intravenously (IV) was sole method of administration. The subcuantaneous
(SC) route has been demonstrated to be safe and effective route in the kidney
transplant and leukemic population with less side effects. We sought to
determine if subcutaneous of administration of alemtuzumab is effective in
SPK transplant recipients.

Methods: All patients who received SPK transplants with negative cross-
match from January 2007 until July 2008 and received alemtuzumab as
induction were included. Patients were stratified into two groups based on
method of administration of one dose of 30 mg of alemtuzumab, intrave-
nous or subcutaneous prior to reperfusion. All patients received tacrolimus
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and mycophenolate mofetil and a rapid steroid taper (off by POD #4). There
were 10 patients in the IV group and 23 in the SC group. Protocol kidney
biopsies were done on post-operative day 30 and 120. We looked at the
following endpoints: absolute lymphocyte count daily for the first 7 days and
days 14, 30, and 120, clinical acute rejection, subclinical acute rejection on
protocol biopsies, kidney and panceas graft survival.

Results: Absolute lymphocyte counts in the two groups are shown in
Graph-1. Acute rejection and graft survival rates are shown in Table 1.
Table 1. Rejection and graft survival rates.

IV = 10 patients  [SQ = 23 patients  |P Value
Kidney graft loss zero Eero NS
Pancreas graft loss 1(10%) B (13%) NS
Clinical rejection lzero 1 (49%) NS
ISubclinical Rejection |1 (109%%) 2 (9%) NS

Conclusions: The drop in absolute lymphocyte count at all time points, acute
rejection and graft survival rates in the SC alemtuzumab group are similar to
those in the IV alemtuzumab group. SC administration of alemtuzumab is
an effective induction agent in SPK recipients.

P-3.3

AMT, an inducible nos inhibitor, attenuates neogrowth and prolongs graft
survival of alginate-poly-L-lysine-alginate microencapsulated islets

Yu-Jen Lai', Jyh-Ping Chen?, Chi-Hsien Liu', Shin-Huei Fu®, Brend Ray-Sea Hsu'**
'Graduate Institute of Biochemical and Biomedical Engineering, Chang-Gung University,
Taiwan, China, “Department of Chemical and Materials Engineering, Chang-Gung
University, Taiwan, China, *Endocrinology and Metabolism, Chang-Gung Memorial
Hospital, #5, Fushin St, Kweishan County, Taoyuan Hsien, 333, Taiwan, China

To study the effect of an inducible nitric oxide synthase (iNOS) inhibitor on
the non-specific inflammatory reaction induced by alginate-poly-L-lysine-
alginate (APA) embedded islets, we co-encapsulated islets with silica gel-
entrapping 4H-1,3-Thiazin-2-amine,5,6- dihydro-6-methyl monohydrochlo-
ride (AMT) and transplanted microcapsules intraperitoneally to syngeneic
healthy mice to access capsular neogrowth and graft viability. To sustain
AMT releasing, solution mixture of tetramethoxysilane and AMT were
incubated for 7 days allowing silica network formation. The diameter of
crushed gel particles was 2.04 + 0.78, 2.35 + 1.00, 2.42 + 1.17 and
2.97 + 1.43 mm (each group has n = 3) for preparations containing 0, 30, 60
and 120 mg AMT, respectively. All gel preparations have AMT sustained
release for at least 200 h and the time prolongs to at least 600 h when the
AMT-containing silica gels were embedded in APA capsules. Histological
examination of retrieved subcutaneous silica grafts revealed no cellular
infiltration. Twelve healthy B6 mice were randomly separated into three
groups. Mice in group A received intraperitoneally (IP) empty APA
microcapsules. Group B mice received IP 300 APA containing islets and
group C mice received IP 300 APA containing islets and 2.5 mg/ml of silica
gel prepared by adding 60 mg AMT. The degree of capsular neogrowth was
scored as 0, 1, 2, 3 and 4 which stands for no cell adhesion, <25%, 25-50%,
50-75% and >75% cell adhesion on capsular surface, respectively. Two
weeks following transplantation, the neogrowth score of retrieved APA
microcapsules was 1.65 £ 0.41 (n=3), 3.23 + 0.41 (n=35) and 2.08 + 0.43
(n=4) for mice in groups A, B and C, respectively (A vs B and B vs C,
p<0.05; A vs C, p>0.05). The number of dithizone-stained islets in the
retrieved APA capsules was 2 + 2 and 20 + 4 for mice in groups B and C,
respectively (p <0.05). In conclusion, AMT, an iNOS inhibitor, attenuates
surface neogrowth and protects APA-encapsulated islet from non-specific
inflammatory destruction.

Sustained release and high local concentration of AMT can be achieved
by entrapping AMT in silica-gel and co-encapsulating islets with silica gel-
AMT in alginate-poly-L-lysine-alginate microcapsules.

P-3.4

Successful pancreas-renal transplantation without induction therapy
Fabio Silveira, Fabio Porto Silveira, Matheus Martin Macri, Jodo Eduardo Nicoluzzi1*
Department of Surgery, Pontifical Catholic University of Parana, Curitiba, Parana, Brazil

Most pancreas transplant centers initially use immunosuppression with
antilymphocyte induction because the pancreas appears to be a highly
immunogeneic organ. Although the addition of an antilymphocyte agent
provides enhanced immunosuppression in the early posttransplant period, it
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is associated with added costs and adverse reactions. In this study we
evaluated the safety and efficacy of tacrolimus (Tac), mycophenolate mofetil
(MMF), and steroid immunosuppression without induction after simulta-
neous kidney—pancreas transplantation (SKPT). Six patients (30%)
displayed rejection episodes with a mean follow-up of 12 months (range =
4-18 months). No graft was lost due to rejection. The results of this series
suggest that SKPT can be safely performed without induction therapy.

P-3.5

Mediated expression of the immunomodulatory molecule PD-L2 in human
islets maintains stable in vitro islet function

Darling M. Rojas'%3, Ravi Krishnan'?, P. Toby Coates'?**

'Basil Hetzel Institute, The Queen Elizabeth Hospital, Transplantation Immunology
Laboratory, 28 Woodvile Road, Woodville, SA, 5011, Australia, “Medicine, The University
of Adelaide, The Queen Elizabeth Hospital Campus, 28 Woodville Road, Woodville, SA,
5011, Australia, *Basil Hetzel Institute, The Queen Elizabeth Hospital, Islet
Transplantation Facility, 28 Woodville Road, Woodville, SA, 5011, Australia

Background: Islet allotransplantation is a developing therapy to restore
independence to exogenous insulin in Type 1 diabetic patients. Early loss of
transplanted islets due to alloimmunity coupled with the islet specific toxicity of
conventional immunosuppressant drugs has prompted research into alterna-
tive means to protect the islet allograft. The binding of Programmed Death
Ligand-2 (PD-L2) to its receptor PD-1 expressed on activated T-cells elicits a
negative signal that leads to inhibition of T cell proliferation. Therefore, the aim
of this study was to express PD-L2 in human pancreatic islets using an
adenoviral construct in order to confer protection from alloreactive T cells.
Methods: Human PD-L2 cDNA was cloned ‘in frame’ with the EGFP
sequence to generate a PD-L2-EGFP gene construct, which was then used to
prepare the recombinant adenoviral vector, Adv-PD-L2-EGFP. Adenoviral
particles for transfection were produced using HEK-293A cells. PD-L2
binding to the PD-1 receptor was assessed by flowcytometry using HEK-
293A transfectants. Islets were transduced with varying viral titres ranging
from 2x10° pfu/IEQ to 3x10° pfu/IEQ for 48 h. Adenoviral vector blank
was used as a control. Both the expression of PD-L2 on the surface of islet
cells and islet quality were verified by flowcytometry. Insulin secreted by
transduced islets was determined by ELISA.

Results: FACS analysis showed that Adv-PD-L2-EGFP induced PD-L2 on
HEK-293A cells, which were able to functionally bind to its PD-1 receptor.
Moreover, Adv-PD-L2-EGFP induced the expression of PD-L2 in up to
10-30% (n=3) of islet cells at 1.5x10"6pfu/IEQ, without increasing the level
of necrotic cells compared to untreated islets. Finally insulin ELISA showed
that islets transduced with AdV-PD-L2-EGFP were able to secrete insulin
after stimulation with a high glucose environment.

Conclusion: Adenoviral mediated expression of PD-L2 in human islets did
not affect the in vitro function of human islets. PD-L2 molecules induced by
the Adv-PD-L2-EGFP bound to PD-1 receptor. Accordingly the immuno-
modulatory effects of PD-L2 to protect islets against immune injury warrants
further investigation as a promising strategy for islet transplantation.

P-3.6

Lower rate of acute rejection with rapamycin vs mycophenolate mofetil in
simultaneous pancreas—kidney transplant recipients: 8-year follow-up

George W. Burke', Gaetano Ciancio’, Jeffrey J. Gaynor', Junichiro Sageshima’,

Linda Chen', Anne Rosen?, David Roth', Warren Kupin', Joshua Miller?
"Surgery/Division of Kidney and Pancreas Transplantation, University of Miami Miller
School of Medicine, 1801 N.W. 9th. Ave., 5th. Floor, Miami, FL, 33136, United States,
ZSurgery/Transplant, Northwestern University, Chicago, IL, United States

Background: The optimal immunosuppression for kidney—pancreas trans-
plantation long-term remains to be identified. This is a prospective
randomized, single center study, evaluating the effect of Rapamune vs
Mycophenolate Mofetil in kidney—pancreas transplant recipients.

Methods: A total of 159 SPK recipients who were randomized, 80 into the
Mycophenolate Mofetil (MMF) arm, and 79 in the Rapamycin (Rapa) arm,
starting in September 2000. Patients received zenapax (2 doses; 1 mgxkg)
and Thymoglobulin (5 doses; 1 mgxkg), induction immunosuppression as
well as tapering steroids and Tacrolimus. End points included patient,
pancreas and kidney graft survival as well as acute rejection.

Results: Actuarial patient survival at 3, 5, and 7 years post-transplantation
was: 91% +3%, 83% + 5%, and 83% + 5% in the MMF arm; 88% +4%,
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81% + 5%, and 76% + 7% in the Rapa arm (p =0.50, logrank test). Kidney-
specific death-censored actuarial graft survival at 3, 5, and 7 years post-
transplantation, were as follows: 89% +4%, 85% +4%, and 78% + 6% in
the MMF arm; 99% + 1%, 92% +4%, and 89% + 5% in the Rapa arm
(p=0.09, logrank test). Pancreas-specific death-censored actuarial graft
survival at 3, 5, and 7 years is as follows: 94% + 3%, 94% + 3%, and

91% +4% in the MMF arm; 97% + 2%, 97% + 2%, and 97% + 2% in the
Rapa arm (p=0.29, logrank test). Kidney specific (biopsy-proven) acute
rejection occurred in 21 of the 80 patients in the MMF vs 8/79 patients in the
Rapa arm (p=0.01). Pancreas specific acute rejection (biopsy-proven or
clinically suspected) occurred in 22/80 in the MMF arm vs 6/79 in the Rapa
arm (p=0.002). GI symptoms led to dose reductions or withholding MMF
in the first year, 21% in the MMF group vs 1% Rapa group, p=0.0003).
Conclusion: Excellent kidney and pancreas graft survival can be achieved
using MMF or Rapa based immunosuppression in this long-term study.
Rate of AR for pancreas and biopsy-proven kidney transplantation appears
to be statistically significantly better with Rapa vs MMF. The difference
appears to be better Rapa tolerability in this patient population with type 1
diabetes where gastroparesis occurred in 60% of the patient population.

P-3.7

Bortezomib spares plasma cells protective for tetanus toxoid during removal
of HLA antibodies

M. J. Everly'*, P I. Terasaki', H. L. Trivedi?, C. Deng®, J. Hopfield', H. Kaneku',

A. K. Idica®, A. Feroz?, A. V. Vanikar?, V. Shankar®, V. B. Trivedi?, P. R. Modi?,

S. I. Khemchandani?, S. D. Dave?

"Terasaki Foundation, Los Angeles, CA, United States, IKDRC-ITS, Ahmedabad, India,
30ne Lambda Inc., Canoga Park, CA, United States, “M.S. Patel Cancer Centre,
Karamsad, India

Background: Bortezomib is a promising new agent in solid organ trans-
plantation due to its ability to affect antigen presentation and antibody
production. However questions about its ability to delete protective
immunity have emerged. Herein, we report data supporting bortezomib’s
ability to spare protective tetanus toxoid producing plasma cells.

Methods: Five-living donor renal transplant (txp) patients (pts) were treated
with bortezomib (1-2 cycles of 1.3 mg/m?x4 doses) to delete clones pre-txp
or remove HLA antibodies post-txp removal. Serial measurements of HLA
antibody were conducted weekly before, during, and after treatment via
single antigen bead on Luminex (One Lambda Inc). Tetanus toxoid IgG was
measured quantitatively via ELISA (ARP Inc, Belmont, MA).

Results: Two cycles of Bortezomib were used for clonal deletion in 4/5 patients.
One patient received a single cycle of bortezomib for post-txp HLA antibody
removal. Pre-Bortezomib HLA level [mean fluorescent intensity (MFI)] ranged
from 10,000 to 1,200. Inall fourcases HLA antibody was completely removed to
below 1,000 MFI. Tetanus Toxoid IgG levels are shown in Figure 1. All patients
maintained stable tetanus toxoid IgG levels despite 1-2 cycles of bortezomib
therapy. No patients experienced infection or peripheral neuropathy.
Conclusions: This data indicates that bortezomib therapy spares plasma cells
protective for tetanus toxoid despite removal of HLA antibodies. This
possibly suggests that the highly active plasma cells may be more sensitive to
bortezomib therapy compared to resting protective plasma cells.
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Figure 1. Tetanus toxoid levels before and after treatment with 1-2 cycles
of bortezomib.

Ethics

P-4.1

The solidarity of science and self-sufficiency: why efforts to enhance organ
donation should remember the needs of research

Dominique E. Martin

Centre for Applied Philosophy and Public Ethics, The University of Melbourne, Parkville,
Vic., 3052, Australia

Part one: Contribution to research as a neglected motivation for deceased
donation

The persistent shortage of human organs, cells and tissue for transplan-
tation continues to receive global attention, however the lack of such materials
for use in scientific research is largely unrecognized by the public. This paper
argues that efforts to increase deceased donation should include a renewed
emphasis on the possibility of contributing to society through posthumous
participation in research concerning the treatment of organ failure and disease.

Part two: The principle of solidarity, as manifested in scientific research,
is also a key element of general approaches to increasing donation such as
the pursuit of self-sufficiency

This paper examines the principle of solidarity in the context of scientific
research and in the provision of transplantation services. The collective
obligations of society to meet needs for transplantation, embodied in the
concept of self-sufficiency, will be outlined. The role of researchers in
establishing international collaborations in the pursuit of common goals will
be discussed as a possible model for cross-border exchanges and sharing of
human body components that contrasts with purely commercial outsourc-
ing. The solidarity of science will be suggested as an inspiration for national
and global societies seeking to pursue self-sufficiency in transplantation as a
global public good for health.

P-4.2

Ethical issues involved in xenotransplantation: current trends

Carlos Marfa Romeo-Casabona, Marfa Jorqui Dra, Ifiigo De Miguel

University of the Basque Country, Inter-University Chair in Law and the Human Genome,
Avda. Universidades, 24, Bilbao, Bilbao (Vizcaya), 48007, Spain

Background: Recent scientific developments indicate that transplantation of
organs, tissues or cells between species may at some stage become a realistic
option, ultimately resulting in an increased supply of organs to meet medical
demand. However, in order to allow the clinical application of xenotrans-
plantation (XT), several immunological, biosafety, physiological, regulatory,
social and ethical issues still need to be adequately addressed. This
communication aims to consider a framework of ethical principles within
which specific procedures can be assessed. Three key issues are analyzed in
this communication: safety-for both the transplant recipient and the broader
community-; human ethics and animal ethics.

Methods: In order to write this communication we have taken into account
current articles about this subject, different legal texts and several interna-
tional and national documents related with this field.

Results: We have considered the practical ethical issues with the conduct of
XT research. These issues can broadly be classified as those that relate to
human beings (the ethical conduct of animal-to-human trials) and those that
relate to animals (the ethical conduct of animal-to-animal studies and the
welfare of source animals for clinical trials).

Conclusions: Based on these considerations, several principles have been
identified to be met before XT research involving humans is allowed to
proceed. Given the current state of our knowledge, serious ethical consider-
ation is needed before an animal-to-human trial in XT can be approved. Two
groups of people can be distinguished whose rights may be affected in XT
research involving humans: individual XT recipients and the wider commu-
nity. Secondly, several principles have been identified before XT research
involving animals is allowed to proceed. In addition, the genetic modification
of animals for use as the source of XT products raises ethical issues. With
regard to the latter, we have concluded that as long as the type of modification
does not interfere significantly with the overall characteristics of the animal
species, it is not considered ethically unacceptable. The wider social signifi-
cance of XT has included questions about justice in the allocation of sources.
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Immunobiology-Tolerance

P-5.1

Transforming growth factor beta 1 (TGF-1) and rapamycin synergize to
inhibit TCR-induced human CD4+ and CD8+ T cell proliferation

Koichi Kawamoto, Anil Pahuja, Bernhard J. Hering, Pratima Bansal-Pakala*
Department of Surgery, Schulze Diabetes Institute, 420 Delaware St. SE, MMC 280,
Minneapolis, MN, 55455, United States

Background: The major hurdle with clinical islet transplantation for
patients with type 1 diabetes is a gradual decline in insulin independence.
This decline may reflect drug toxicity to islet B cells in part. Therefore,
refined immunosuppressive protocols or a better alternative to systemic
drug administration would be useful to maintain long-term insulin
independence. Recent studies have also demonstrated that transforming
growth factor beta 1 (TGF-B1) is a critical regulator of thymic T cell
development as well as key player in peripheral T cell homeostasis,
tolerance, and T cell differentiation during the immune response. TGF-f1
promotes the differentiation of induced Treg cells that would provoke
transplantation tolerance. In the present study, in vitro experiments were
performed to determine whether TGF-B1 could suppress anti-CD3-
stimulated human CD4+ and CD8+ T cell responses. Furthermore, we
addressed the question if TGF-B1 and rapamycin, key immunosuppressant
in clinical islet transplantation, can synergize to inhibit these immune
responses.

Methods: Human peripheral blood mononuclear cells were labeled with
CFSE to monitor subsequent cell divisions. Cells were stimulated with
either anti-CD3/anti-CD28 or anti-CD3 alone in the presence or absence of
TGF-B1. In some experiments, rapamycin was added to the culture
medium at different concentrations. Flowcytometric analysis was per-
formed after staining surface CD4 and CDS8. The percentage of cell
proliferation was determined by low CFSE population, using CD4 or CD8§
gating.

Results: TGF-B1 suppressive activity to CD4+ or CD8+ T cells was
minimal against anti-CD3/anti-CD28 stimulation. On the other hand,
TGF-B1 inhibited both CD4+ and CD8+ T cell proliferation induced by
anti-CD3 alone stimulation. Combination of TGF-B1 and rapamycin
produced a synergistic inhibition of both anti-CD3/anti-CD28- and
anti-CD3 alone-stimulated T cell responses.

Conclusions: These studies suggest that local delivery of TGF-B1 at the islet
transplantation site with low dose rapamycin would potently inhibit T cell
response in vivo and would be more effective to achieve long-term insulin
independence with lower doses of immunosuppressants.

P-5.2

Identification of novel parasite-derived compounds that promote long-term islet
allograft survival

Stacey N. Walters'*, Sheila Donnelly?, Mark Robinson?, John Dalton?, Shane T. Grey'
"Garvan Institute of Medical Research, Australia, “University of Technology, Sydney,
Australia

Background: Parasites can evade immune clearance in mammals by deviat-
ing protective Thl-type responses to permissive Th2-type responses. From
this we aimed to identify if there were novel parasite-derived molecules that
might promote allograft tolerance.

Methods: Gel permeatin chromatography analysis of Fasciola hepatica
excretory/secretory products (ES) revealed two distinct protein fractions;
Mass spectrometry identified these as Thioredoxin peroxidase (Prx) and
Cathepsin L (CL). The effect of ES, Prx and CL on Thl-responses and
allograft rejection was determined.

Results: Macrophages isolated from mice administered with ES or Prx
showed markers of alternative activation. Prx-treated macrophages pro-
moted increased IL-4 but decreased IFNy production by T cells. In
contrast, mice administered with CL reduced macrophage inflammatory
products TNF-a, IL-6 and IL-12. Thus, ES components can collectively
suppress Thl-type responses and drive a Th2 bias. For allograft rejection
studies recipient mice received injections starting day-1 then every second
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day for a total of nine injections. Mice were given a full MHC-mismatched
islet allograft (BALB/c islet-> C57BL/6) on day 0. Control mice had an
islet allograft mean survival time (MST)=~18 days (n=10); 100% of ES
treated mice failed to reject the islet allograft for >100 days (n=3); 40%
of Prx treated mice failed to reject the islet allograft for > 100 days (n=75);
and 30% of CL treated mice failed to reject the islet allograft for

>100 days (n=35). No adverse effects or reactions from treatments were
observed.

Conclusions: Parasite derived compounds can promote long-term allograft
survival. Further challenges to identify required combinations of ES
components to achieve long term islet tolerance and to decipher the
mechanisms involved remain.

P-5.3

Effect of costimulation blockade treatment on allogeneic islet graft survival in
the alloimmunized mice

Makiko Kumagai-Braesch'*, Matthias Corbascio?, Randa Diab®, Henrik Ekberg”,

Jan Holgersson®

"Transplantation Surgery, Karolinska Institutet, Karolinska University Hospital, F82,
Stockholm, S141 86, Sweden, *Heart Disease, Cardiothoratic Surgery, Haukeland
University Hospital, University of Bergen, Bergen, 5021, Norway, *Laboratory Medicine,
Clinical Immunology, Karolinska Institutet, Karolinska University Hospital F79, Stockholm,
S$141 86, Sweden, *Nephrology and Transplantation, Malmd University Hospital, Malmd
Universitetssjukhuset, Malmd, S205 02, Sweden

Background: Initial treatment with anti-CD40L and CTLA-4Ig is
sufficient to prolong allograft survival in naive mice model but not in
immunized recipients or in bigger animals such as human. In our previous
study, we showed that addition of anti-LFA-1 antibodies improved pig
islet graft function in Immuno-competent mice when long-term acceptance
was induced by CTLA4Ig/anti-CD40L. Anti-LFA-1 antibodies may be
beneficial to block the memory T cell responses. In this study, we, first,
examined the effect of costimulation blockade treatment on allogeneic
islet transplantation using allo-immunized mice as recipients (studyl).
Immune antibodies can cause hyper acute rejection or may accelerate the
rejection by enhancing antigen processing and presentation. Therefore, in
study2, we investigated the effect of immune antibodies on allograft
survival by blocking T cell response with costimulation blockade
treatment.

Methods: C57BL/6 mice were immunized by transplantation of Balb/c islets
under left kidney capusles. Alloreactive antibodies were confirmed by
staining of Balb/c spleen cells and subsequent flowcytometry analysis. In
study 1, immunized and STZ-induced diabetic C57BL/6mice received 200
Balb/c islets under right kidney capsules and were divided into three groups,
Group 1: control antibody injections. Group 2: anti CD40L and CTLA-4 Ig
injections. Group 3: anti CD40L, CTLA-4 and anti LFA-1 antibody
injections. In study 2, naive sera and immune sera were pooled from 10
C57BL/6 mice in each group. Naive STZ-induced diabetic C57BL/6 mice
were transplanted with 300-500 Balb/c islets under kidney capsules and

50 pl of pooled sera was i.p. injected immediately after transplantation.
Graft function was estimated by daily monitoring of blood glucose and body
weight.

Results: There were no significant differences of graft survival among the
three groups. In a pilot study with immune sera, a mouse that received the
costimulation blockade treatment had a functional graft longer than 90 days
even in the presence of preformed antibodies.

Study 1
n Graft survival (days)

KGroupl Control 7 0,458 9 13, 14
IGroup2 2AD treatment -] 4.4, 8.8 16
iGroupd 3AD reatment 7 4 6,8, 13 14, 17, 26

Study 2
+ Immune sera 3 6 12 12
+ Immune $éra + JAD treatment 1 >90"
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P-5.4

Resistance of diabetes in aged nod mice is mediated by

CD4+ CD25+FOXP3+ Regulatory T cells

Lei Tian, Jiangiang Hao, Bolin Liu, Bole Tian, Yu Zhang, Huimin Yi, David E. R. Sutherland,
Bernhard Hering, Zhiguang Guo*

Department of Surgery, University of Minnesota, United States

Although most of female NOD mice spontaneously develop diabetes, some
aged female NOD mice do not develop diabetes in pathogen-free housing.
We investigated the role of CD4+ CD25+ FoxP3+ T cells in aged NOD
mice. Diabetes was monitored in NOD mice in six groups (N =100 each) for
over 60 weeks. Lymphocytes from diabetic NOD mice were adoptive
transferred to aged NOD mice without diabetes. Lymphocytes or
CD4+CD25+ T cells or CD4+CD25- T cells from aged NOD mice
without diabetes were co-transferred with lymphocytes from diabetic NOD
mice to NOD.scid mice. Nondiabetic aged NOD mice were treated with
cyclophosphamide. CD4+CD25+ FoxP3+ T cells in pancreatic lymph
nodes, spleen and peripheral blood of aged NOD mice were measured. At
the age of 60 weeks, 74% to 79% total mice in each group developed
diabetes. Only 3 of 25 aged NOD mice developed diabetes at 12 weeks after
adoptive transfer of lymphocytes from diabetic mice. When 1x10” lympho-
cytes from aged NOD mice were co-transferred with 5x10° lymphocytes
from diabetes NOD mice into NOD.scid mice, all 10 NOD.scid mice
developed diabetes mice at 6 weeks after adoptive transfer. However, when
2x107 lymphocytes from aged NOD mice were co-transferred, none of 12
NOD.scid mice developed diabetes at 6 weeks and 6 of 12 NOD.scid mice
developed diabetes at 12 weeks after adoptive transfer (p <0.01). When
1x10° CD4+ CD25- T cells was co-transferred with 5x10° splenocytes from
diabetic NOD mice into NOD.scid mice, diabetes was developed in all 6
NOD.scid mice. In contrast, none developed diabetes at 8 weeks and only 1
of 6 mice developed diabetes at 12 weeks, when 1x10° CD4+CD25+ T cells
was used. The percentages of CD4+ CD25+ Foxp3+ T cells in CD4+ T
cells in the pancreatic lymph nodes, spleen and peripheral blood were

20.1 £ 5.3%, 14.6 £ 4.1% and 9.8 £ 3.5% in aged NOD mice; and

58 £ 1.5% (p<0.01), 8.6 £ 0.7% (p<0.01) and 6.4 £ 1.7% (p <0.05) in
control diabetic NOD mice. When a low dose of cyclosphamiade was given,
diabetes was developed in 15 of 20 young NOD mice and in 3 of 17 aged
NOD mice at 8 weeks old. However, when the high dose was given, 11 of 19
aged NOD mice had diabetes (p <0.01). One week after treatment with the
high dose, the level of CD4+CD25+ Foxp3+ T cells in pancreatic lymph
nodes was 6.96 + 1.71%. Our data demonstrated that immunoregulation
through CD4+ CD25+ Foxp3+ T cells mediated the resistance of diabetes
in aged NOD mice.

P-5.5

Hormone resuscitation of BD porcine donors reduces pancreatic inflammation
Tina Ghoraishi'*, Alfred Hing?, Peter Tran', Mark Hicks?, Ling Gao?, Steve Faddy?,
Scott Kesteven?, Richard Allen’, Peter Macdonald?, Alexandra Sharland’

'Bosch Institute, Collaborative Transplantation Research Group, University of Sydney, Am
470 Blackburn Building, D06, Sydney, NSW, 2006, Australia, Victor Chang Cardiac
Research Institute, Heart Transplantation Programme, Lowy Packer Building, 405
Liverpool Street, Darlinghurst, NSW, 2010, Australia

Background: Islets for clinical transplantation are derived almost exclusively
from brain-dead donors. Brain death results in a series of haemodynamic,
neurohormonal and pro-inflammatory perturbations, all of which are
thought to contribute to donor organ dysfunction. Pancreatic islets are
particularly susceptible to damage during brain death and its sequelae.
Observations of pituitary hormone depletion after brain death (BD)
suggested that hormone replacement (HR) may ameliorate some of its
metabolic consequences, and improve the quality of donor organs.

Aims and Methods: In this study, we used a pig model of BD to compare
the effects of HR and standard pressor support with noradrenaline (NAd)
on haemodynamic parameters and markers of pancreatic function and
inflammation. BD was induced by inflation of an extradural Foley
catheter. All pigs received iv fluids to maintain CVP between 0-5 mmHg,
and HR or NAd were commenced 1 h post-induction of BD. The starting
dose of NAd was 3.3 pg/min, titrated to maintain a MAP of 60-70 mmHg.
Pigs in the HR group received a 4-drug cocktail comprising vasopressin,
methylprednisolone, T3 and insulin. Pigs were monitored for 6 h after
induction of BD, with blood, urine and pancreas sampling at 0, 1, 3 and
6 h post-BD.

Results: Haemodynamic status of the donor pigs as indicated by MAP,
heart rate, cardiac output stroke work and renal perfusion was significantly
improved in the HR group, compared with the NAd group (p <0.05). Blood
levels of amylase and lipase were equivalent between the two groups.
Histological examination of the pancreas revealed increased necroinflam-
matory foci in the NAd group (cellular necrosis score 2.0 + 0.6 vs 1.0 + 0.7
for HR, p <0.05). Gene expression for various inflammatory markers and
for insulin was measured by RT-PCR. Expression of HSP-72, IL-6 and
MCP-1 was upregulated in the NAD group but downregulated in the pigs
receiving HR. Insulin gene expression at 6 h post-BD increased by 1.5 fold in
the NAd group, and decreased 2-fold in the HR group compared to baseline
values. Reduced Insulin staining at 6 h post-BD was evident in a similar
proportion of pigs from each group.

Conclusions: HR of porcine BD donors resulted in improved haemodynamic
parameters and reduced pancreatic cellular necrosis and inflammation, but
did not confer any detectable benefit in preserving islet insulin content.

P-5.6

Anti-CD45RB therapy effectively prevents the rejection of islet allograft by
islet-reactive CD4 and CD8 cells in a TCR transgenic model

Kang Mi Lee'*, Gaoping Zhao, Christian Schuetz, James Kim, Patrick Duff, Matthew
0'Connor, James Markmann, Shaoping Deng

Transplant Surgery, Massachusetts General Hospital, Boston, MA, United States

Therapy with monoclonal antibody targeting CD45RB reliably induces
tolerance to allografts in rodent transplant models. Despite extensive study
on the role of CD45 molecule, the mechanisms underlying anti-CD45RB
antibody induced tolerance in vivo are not fully understood. Herein, we
have aimed to dissect the immunological mechanisms by anti-CD45RB
therapy using a TCR transgenic model of islet allograft rejection. TCR
transgenic mice specific for hemagglutinin (HA) provided antigen-specific T
cells for adaptive transfer into INS-HA transgenic mice expressing HA
molecules on pancreatic islet f cells. Adaptive transfer of TS1 or CL4 cells,
expressing the HA specific MHC class Il-restricted TCR CD4+ or
I-restricted TCR CD8+ T cells, respectively, via IV, failed to induce
hyperglycemia. However, when transferred under the kidney capsule along
with HA islets, CL4 cells induced hyperglycemia, while TSI cells did not,
suggesting activated CL4 cells have diabetogenic properties. Furthermore,
co-transfer of CL4 and TSI cells on the kidney capsule induced
hyperglycemia both with and without HA islets. In another application of
the TCR transgenic model, islets were prepared from INS-HA mice and
then transplanted into streptozotocin-induced diabetic TS1 or CL4 mice.
Compared to syngenic Balb/c control mice, which show permanent
INS-HA islet survival, TSI and CL4 mice reject the INS-HA islet;
however, anti-CD45RB therapy effectively prevented the rejection of the
INS-HA islet grafts in TS1 and CL4 mice. These data indicates that
interference of CD45 molecule with monoclonal antibody is able to prevent
the autoimmune attack by both islet-reactive CD4 and CD8 T cells.
Further understanding of the tolerogenic properties of anti-CD45RB
therapy in TCR transgenic mice will not only provide insight into the
actions of this potentially clinically relevant agent, but may also define
pathways of tolerance induction in vivo.

P-5.7

Hyperbaric oxygen therapy prevents autoimmune diabetes onset in NOD mice
Gaetano Faleo, Nicola Bocca, Camillo Ricordi, Elsie Zahr, Judtith Molina, Oliver Umland,
R. Damaris Molano, Antonello Pileggi*

Diabetes Research Institute, University of Miami Miller School of Medicine, 1450 NW
10th Ave R134, Miami, FL, 33136, United States

Background: Hyperbaric Oxygen Therapy (HOT) has been attributed
numerous properties, including immunomodulation and tissue repair. Aim
of our study was to assess the effects of HOT on autoimmune diabetes
development in Non-Obese Diabetic (NOD) mice.

Methods: Female NOD mice were monitored for glycosuriae (positive
glycosuria confirmed with nonfasting glycemia >350 mg/dl) to detect
diabetes onset. Experimental groups included: (1) Four-weeks old mice
treated daily with 60 min HOT (2.0 atm) and untreated controls; (2) Ten-
weeks old mice treated daily with either HOT or hyperbaric ambient air
(Air) starting 1 week before a single intraperitoneal injection of cyclophos-
phamide (CyP; 200 mg/kg) to induce accelerated autoimmune diabetes.
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Results: Spontaneous diabetes onset occurred in 85% of control mice
(n=20; median: 20.5 weeks, range 16-26 weeks). HOT significantly reduced
diabetes occurrence to 45% (n=20; range 19-29 weeks; p=0.002 log-rank
test). In another set of experiments, 80% of the mice in the control group
receiving CyP without hyperbaric treatment developed diabetes (n=20;
median: 15 days, range 11-21 days). A similar pattern was observed in the
Air-group, with 80% diabetes incidence (n=10; median: 14 days, range
11-14 days). HOT significantly reduced diabetes occurrence to 40% (n=20;
range 11-14 days; p=0.02 vs control and p=0.04 vs Air).

Conclusions: Our data indicates that HOT can significantly reduce autoim-
mune diabetes incidence in NOD mice, both spontaneous and CyP-induced
onset. Both the safety profile and its non-invasiveness (with virtually absent
side effects) make of HOT a suitable candidate to further exploration of its
possible clinical applications, including in diabetes prevention trials as single
strategy or in combination with other treatments.

Islet culture

P-6.1

Comparison of fresh and cultured islets from human pancreata

Hirofumi Noguchi'*, Bashoo Naziruddin?, Masayuki Shimoda', Yasutaka Fujita', Daisuke
Chujo’, Morihito Takita', Han Peng', Koji Sugimoto’, Takeshi Ito’, Naoya Kobayashi®,
Nicholas Onaca?, Marlon F. Levy", Shinichi Matsumoto'

'Baylor Research Institute, United States, “Baylor Regional Transplant Institute, United
States, *Okayama University Graduate School of Medicine and Dentistry, Japan

Background: For clinical islet transplantation, many centers have recently
introduced the culturing of human islets prior to transplantation because it
provides many benefits to clinical islet transplantation, such as flexibility for
evaluation of isolated islets and pretreatment of patients. However, isolated
islets deteriorate rapidly in culture. In the present study, we compared
human fresh islets to cultured islets with in vitro and in vivo assay.
Method: Thirty-four pancreata from brain-dead donors, which were pro-
cured from either Southwest Transplant Alliance (Dallas, TX) or LifeGift
(Fort Worth, TX) between May, 2007 and April, 2009, were used in this
study. Human islet isolation was conducted in the standard Ricordi
technique with modifications introduced in the Edmonton protocol. Isolated
islets from human pancreata were cultured for 6, 24, 48, and 72 h at 37°C
and 5% CO; in culture medium and evaluated by islet count, stimulation
index, ATP contents, and transplantation into diabetic nude mice.

Results: After culture for 24, 48, and 72 h, islet yield significantly decreased
from 2,000 to 1,738 + 26 IE (13% loss), 1,525 + 30 IE (24% loss) or to
1,298 + 18 IE (35% loss), respectively. The ATP contents were significantly
higher in the 6 h-cultured group (near fresh group) than in 48 h-cultured
group. The stimulation index was relatively higher in the 6 h-cultured group
than in 48 h-cultured group. Human islets with or without culture were
transplanted into diabetic nude mice. The attainability of post-transplanta-
tion normoglycemia was significantly higher in fresh group than in the culture
group. Intra-peritoneal glucose tolerance testing (IPGTT) showed that the
blood glucose levels of mice transplanted with fresh islets were significantly
lower than with cultured islets at 30, 60, 90, and 120 min after injection.
Conclusion: These data suggest that human islet transplantation without
culture could avoid the deterioration of islets during culture and improve the
outcome of islet transplantation. Based on these data, we have transplanted
fresh islets without culture for our current clinical islet transplantation
protocol.

P-6.2

Liraglutide, a long-acting human glucagon-like peptide 1 analogue, improves
human islet survival in culture

Christian Toso'*, Michael Mc Call", Juliet Emamaullee’, Shaheed Merani', Joy Davis',
Ryan Edgar', Rena Pawlick', Tatsuya Kin', Lotte B. Knudsen?, James Shapiro'
"Department of Surgery, University of Alberta, Edmonton, AB, Canada, “Novo Nordisk,
Denmark

The culture of human islets is associated with approximately 10-20% islet
loss, occasionally preventing transplantation. Pre-conditioning of the islets to
improve post-culture yields would be of immediate benefit, with the potential
to increase both the number of transplanted patients and their metabolic
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reserve. In the present study, the effect of liraglutide, a long-acting human
glucagon-like peptide 1 analogue, on cultured human islets was examined.
Culture with liraglutide (1 pmol/l) was associated with a preservation of islet
mass (33 + 23 and 39 + 13% more islets at 24 and 48 h, compared to
control; p < 0.01 at 48 h) and with the presence of larger islets (p < 0.01 at
48 h). These observations were supported by reduced apoptosis rates after
24 h of treatment. We also demonstrated that previously-treated islets do not
retain a functional advantage in the absence of liraglutide, both utilizing

in vitro glucose-induced insulin release tests and in vivo marginal mass islet
transplantation in C57BL/6-RAG-/- mice. However, when liraglutide is
adminitered continuously, its protecting effects are presereved, suggesting
that treatment with liraglutide should be continued after transplantation.
Overall, these data demonstrate the beneficial effect of liraglutide on cultured
human islets, preserving islet mass. They support the design of clinical studies
looking at the effect of liraglutide in clinical islet transplantation.

P-6.3

Culture of impure human islet fractions in the presence of alpha-1-antitrypsin
prevents insulin cleavage and improves islet recovery

Gopalakrishnan Loganathan', Rajinder K. Dawra?, Klearchos K. Papas’, Subbiah
Pugazhenthi®, Alexander Wiseman®, Ashok K. SalujaZ, David E. R. Sutherland’,
Bernhard J. Hering', Balamurugan Appakalai'*

"Department of surgery, Schulze Diabetes Institute, Univeristy of minnesota, 420
Delaware St SE MMC 195, Minneapolis, MN, 55455, United States, ?Department of
Surgery, Basic and Transplantational Research, 11-216 MMT Bldg, 515 Delaware St SE,
Minneapolis, MN, 55455, United States, SUniversity of Colorado, Denver VAMC, 1055
Clermont Street, Building 21; Rm # 301, Denver, CO, 80220, United States

Background: Exocrine acinar cells are commonly co-transplanted with islets
[impure preparations] in auto and allotransplantation. Proteases are
generally released by acinar cells along with insulin by islets in during
pretransplant culture and post transplant. We hypothesized that released
proteases cleave the insulin molecule and that addition of alpha 1 antitrypsin
(A1AT) to impure islet culture blocks insulin cleavage and improves islet
recovery and function.

Method: Trypsin, chymotrypsin and elastase (TCE) activity and insulin levels
were measured in culture supernatants of pure (n=5) and impure (n=5) islet
fractions from deceased donors. SDS-PAGE was used to detect insulin band
after incubation of insulin with proteases. The effects of AIAT supplemen-
tation (0.5 mg/ml) [n =4] on TCE activity, insulin levels, and islet quality were
assessed using standard assays. The ultrastructure of islets exposed to TCE and
control medium was examined by transmission electron microscopy (TEM).
Results: Proteases (TCE) levels in culture supernatant were directly
proportional to percentage purity of islets [pure, impure and highly impure].
Low levels of insulin were detected in culture supernatants when high
protease levels were present. Insulin levels measured in supernatants of 2,000
IE aliquots of impure and highly impure islet preps were 61% and 34%
compared with pure preps, respectively. Incubation of insulin with
commercially available proteases (TCE) or exocrine acinar cell supernatant
cleaves the insulin molecule as assessed by SDS-PAGE gel. Addition of
AI1AT to impure islet preparations reduces protease levels and restores
normal insulin levels [by ELISA and SDS-PAGE] in culture supernatants.
A1AT improved insulin levels to 98% in impure and 78% in highly impure
fractions compared to pure islet fractions. A1AT supplementation improved
postculture recovery of islets in impure preps compared to non-treated
control (80% vs 32%). Islet viabilitymeasured by membrane integrity tests
was similar in both control (97.5%) and AIAT treated group (97.9%). TEM
results revealed damaged beta cell microorganelles after exposure to
proteases (TCE).

Conclusion: Culture of impure human islet fractions in the presence of
AI1AT prevents insulin cleavage and improves islet recovery.

P-6.4

In vitro effects of IGF-1 on Human Islet function and quality

Katie Payte, Stephen Scott, Kwamina Bentsi-Barnes, Tania Aguilar, Indu Nair, Itzia
Iglesias-Meza, Ivan Todorov, Kevin Ferreri, Fouad R. Kandeel, Ismail H. Al-Abdullah*
Department of Diabetes, Endocrinology and Metabolism, Southern California Islet Cell
Resources Center, City of Hope National Medical Center and Beckman Research
Institute, 1500 E.Duarte Rd, Duarte, CA, 91010, United States

Islet culture prior to transplantation is critical for repairing and recovering
cells damaged during the isolation procedure. Islets have insulin and IGF-1



2009 Joint Meeting of the IPITA and IXA abstracts

receptors and both insulin and IGF-1 are involved in signal transduction of
the insulin gene. Current culture media containing insulin alone may be
improved with the addition of IGF-1. The purpose of this study is to
investigate the effects of IGF-1 on human islet function, viability and
integrity. Human islets (n=28) with purity >70% and viability >90% were
cultured in serum free medium with and without 10 nM IGF-1 for 24 (n=3),
48 (n=2), and 72 (n=3) h. Percentage of islet recovery was determined by
islet count and viability was determined using FDA/PI. Laser Scanning
Cytometry was used to quantify B-cell insulin expression and apoptosis by
Tunnel assay. Insulin secretion and oxygen consumption rate (OCR) were
measured by dynamic perifusion assay. The following results show the
percentage difference for the 24, 48, and 72 h IGF culture conditions as
compared to the control. Islet recovery was 10.64%, 1.22%, and 5.93%
greater. B-cell apoptosis was 4.20%, 2.83%, and 5.03% lower. OCR was:
4.98%, 3.1%, and 4.04% greater. In conclusion, islets cultured in media
supplemented with IGF-1 demonstrated an improvement of islet recovery
and integrity. Tunnel staining revealed anti-apoptotic effects of IGF-1 to
islet B-cells.

P-6.5

Use of h serum or h for | islet culture

Montserrat Nacher'?*, Verdnica Barcel6?®, Jéssica Escoriza®®, Géraldine Joanny?**,
Marc Nifiez%*?, Kelly Roche?®, Eduard Montanya'#**

"Hospital Universitari de Bellvitge-institut d'lnvestigacic Biomédica de Bellvitge (IDIBELL),
Servei d'Endocrinologia, Spain, “Hospital Universitari de Bellvitge-Institut d'Investigacio
Biomédica de Bellvitge (IDIBELL), Unitat Trasplantament lllots Pancreatics, Spain, *CIBER
de Diabetes y Enfermedades Metabdlicas Asociadas (CIBERDEM), Spain, *Facultat de
Medicina-Universitat de Barcelona, L'Hospitalet de Llobregat, Departament de Ciencies
Cliniques, Spain

Background: After human islet isolation islets are usually incubated for 48
or 72 h in CMRL 1066 supplemented with 0.5% human serum albumin
instead of whole human serum. Whole serum is usually used for standard
tissue culture due to the presence of growth factors necessary for cell
viability. However, it has been suggested that medium supplemented with
human albumin preserves islet mass and function better than whole human
serum.

Objective: To evaluate and compare the effect of human serum and human
albumin added to culture medium on viability and insulin secretion in
human islets.

Methods: Islets were isolated from 7 multiorgan donors according to the
Ricordi’s method and cultured for 72 h in standard culture flasks with
CMRL 1066 supplemented with 0.5% human serum albumin (HSA-islets)
or 10% human AB serum (HS-islets). After 24 h and 72 h incubation
viability was evaluated by acridine orange/propidium iodide staining, and
islet cell function by measuring glucose-stimuled insulin secretion (GSIS)
and expressed as insulin stimulation index (SI) and percentage of insulin
secreted in relation to total insulin content.

Results: Viability, after 72 h incubation, was higher in HS-islets vs HSA-
islets (91 £ 2% vs 75 + 6%) (p=0.024). DNA content was not different
betwen both groups neither 24 h nor 72 h incubation. Insulin content was
significatively lower after 24 h incubation in HS-islets vs HSA-islets

(877 £ 194 vs 1321 + 395 ng/mgDNA) (p=0.046) but no differences were
found after 72 h. Basal insulin secretion was not different between both
groups but GSIS was increased in HS-islets vs HSA-islets after 72 h
incubation (37.3 + 13.5 vs 26.4 £+ 9.3 ng/mgDNA) (p=0.027). Percentage
of stimulated secretion in relation to total insulin was higher in HS-islets vs
HSA-islets after 24 h (6.08 + 0.93 vs 3.97 £+ 0.64%) (p=0.005) and 72 h
(4.82 £ 1.59 vs 2.94 + 0.71%) (p=0.062) and, finally, SI was also
significatively increased at 72 h incubation in HS-islets vs HAS-islets

(12.0 £ 2.6 vs 5.26 £ 0.50) (p=0.026).

Conclusions: Our results suggest that CMRL1066 supplemented with
human serum increases islet viability and function and could help to
preserve islet mass and insulin secretion before transplantation in diabetic
patients.

Acknowledgments: This study was partially supported by the Accion
Transversal en Trasplante de Islotes from CIBERDEM and by FIS 06/0891
from ISCIII.
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Together they can: escaping anoikis by establishing cell-cell contacts in the
human pancreatic cell line “hPan”

Oliver Nussbaumer*, M. Hermann, K. Flucher, A. Deutschmann, A. Draxl, R. Margreiter,
P. Hengster

Department of Visceral-, Transplant- and Thoracic Surgery, KMT Laboratory, Innsbruck
Medical University, Innsbruck, 6020, Austria

Background: Besides insulin therapy, transplantation of islets rather than
the whole pancreas is a promising option to treat type 1 diabetes. Innovation
and improvement on this topic however is hindered by the lack of knowledge
regarding the mechanisms determining cell survival and settlement in a new
localization. Identifying cellular and molecular key players in such a setting
will increase the effectiveness of human cell replacement therapies such as
islet transplantation. The purpose of this study was the establishment of an
in vitro model system suitable to study human pancreatic cell survival under
adherent as well as non-adherent conditions.

Methods: We recently created a human pancreatic cell line termed “hPan”.
This cell line was established by retroviral infection of a primary culture of
human islet cells with vectors coding for h-Ras, EIA and hTERT. The hPan
cells were cultured under normal standard adherent conditions as well as
under rotary conditions (Synthecon, Houston, TX, USA).

Results: Interestingly, hPan cells enter anoikis upon loss of cell-matrix
contacts. Only those cells which manage to form cellcell contacts in rotating
suspension cultures avoid anoikis and build up organoid-like structures. The
integrity of cellcell contacts therefore compensates for the loss of cell-matrix
contact-mediated survival signals in hPan cells and prevents apoptosis.
Conclusions: As anoikis is involved in a wide diversity of tissue-homeostatic
as well as oncogenic processes, our model system is ideally suitable to study
cell survival strategies in the context of islet transplantation as well as in
cancer. Gained knowledge promises not only to advance our understanding
of normal and cancer cell physiology but also permit us to exploit these
differences therapeutically.

P-6.7

Visualisation of mitochondrial heterogeneity in stressed human pancreatic cells
Marin Hermann'*, Kuznetsov Andrey?, Jakob Troppmair?, Andrea Deutschmann',

Anna Draxl", Raimund Margreiter?, Paul Hengster'

"Department of Visceral, Transplant and Thoracic Surgery, KMT Laboratory, Innsbruck
Medical University (IMU), Innrain 66, Innsbruck, 6020, Austria, ZDepartment of Visceral,
Transplant and Thoracic Surgery, Daniel Swarovski Research Laboratory, Innsbruck
Medical University (IMU), Innrain 66, Innsbruck, 6020, Austria

Background: Insulin secretion is known to involve complex events in which
the mitochondria play a central role in the generation of signals that couple
glucose detection to insulin secretion. Besides being key players for
normal beta cell function, mitochondria are also of pivotal importance as
cell stress transducers. One important feature of the mitochondrial response
to stress stimuli is a certain degree of heterogeneity. The aim of the present
study was to develop a combination of mitochondria-specific fluorescent
stains enabling the easy visualization of mitochondrial heterogeneity in
living human pancreatic cells by means of real time live confocal microscopy.
Methods: We used the human pancreatic cell line hPan as a model system
and stained simultaneously with the fluorescent probes, tetramethylrhod-
amine methyl ester (TMRM), which detects mitochondrial membrane
potentials and the reactive oxygen species (ROS)-sensitive dye dichlorodi-
hydrofluorescein diacetate (DCF).
Results: By combining these two probes with the use of a spinning disc
confocal imaging system, which allows confocal microscopy of living cells,
we were able to visualize the mitochondrial heterogeneity within the
pancreatic cell line

hPan under laser-induced stress conditions. Interestingly, we were able to
identifiy a subpopulation of mitochondria which are resistant to the laser
induced cell stress conditions.
Conclusions: Such an approach will facilitate future research addressing the
contribution of pancreatic mitochondrial subpopulations to physiological as
well as pathological cellular responses such as experienced during the course
of islet transplantation. Future studies will further characterize the
laser induced cell stress resistant subpopulation of human pancreatic
mitochondria.
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Islet encapsulation

P-7.1

Islet transplantation in pre-vascularized collagen chambers placed
subcutaneously or in the omentum: a comparative study

Greg J. A. Vilk'*, Jan Kriz%, Delfina Maria Mazzuca', Ken Grise', Justin Leushner',
David J. G. White'

7S‘urgery/,"atho/agy, Siebens-Drake Research Institute, University of Western Ontario,
1400 Western Road, London, ON, N6G2V4, Canada, *Robarts Research Institute, 100
Perth Drive, London, ON, N6A 5K8, Canada

Background: Many sites of transplantation have been investigated in an
effort to optimize the function and viability of the transplanted islets.
Transplantation sites such as the omentum and subcutaneously have been
previously examined in independent studies however these sites of trans-
plantation have not been directly compared together. Here we report on a
direct comparison of the outcomes of transplanting syngeneic islets into pre-
implanted polypropylene chamber devices located in the omentum or
subcutaneously of diabetic Lewis rats.

Methods: Transplantation of syngeneic Lewis rats at 10,000 IEQ/kg into
pre-implanted chamber devices located in the omentum or subcutaneously.
Parameters such as blood glucose, IVGTTs, weights, insulin levels in the
blood, and histology were measured and analyzed.

Results: Islet survival and function was significantly better when trans-
planted in the omentum (7/10 reversed) vs subcutaneously (4/9 reversed).
Islets in both chamber transplant sites responded similarly to IVGTT
challenge and were functional as determined by immunohistological
examination and insulin levels. Interestingly, we observed a significantly
faster and sustained normalization of blood glucose in the Lewis rats
containing islets transplanted into the omental chambers compared to the
other groups (p<0.0001). A significantly higher density of vasculature and
collagen was present in the omentum chambers compared to the subcuta-
neous group which would suggest that the development of vascularization is
paramount to the functioning of the transplant.

Conclusions: Based on these results, the omentum is the preferred trans-
plantation site when using a polypropylene device to harbour islets.

P-7.2

Surface modification of islets with PEG-lipid for improvement of graft survival
in intraportal transplantation

Yuji Teramura'*, Hiroo lwata?

"Radioisotope Research Center, Yoshida-Konoe-Cho, Sakyo-ku, Kyoto, 606-8501, Japan,
ZInstitute for Frontier Medical Sciences, 53 Kawara-Cho, Shogoin, Sakyo-ku, Kyoto, 606-
8507, Japan

Background: Transplantation of islets of Langerhans (islets) is a promising
technique for treating insulin-dependent diabetes mellitus (type I). One
unsolved issue is the early graft loss due to inflammatory reactions triggered
by blood coagulation and complement activation that occurs immediately
after transplantation into the liver through the portal vein. Several proposed
approaches for improvement of the graft survival include heparin coating
and covalent poly(ethylene glycol) (PEG) conjugation. We previously have
studied the improvement of graft survival by modification of islet surfaces
using amphiphilic PEG-conjugated phospholipid and bioactive molecules.
Here we analyzed the effect of PEG-modification on the improvement

of graft survival immediately after intraportal transplantation into
streptozotocin-induced diabetic mice.

Methods: The surface of hamster islets was modified with PEG-lipid. PEG-
lipid modified islets (PEG-islets) were transplanted into the liver through the
portal vein of streptozotocin-induced diabetic mice. We measured the graft
survival periods and blood insulin levels immediately after intraportal
transplantation to determine the cell damage to islets. Histocytochemical
analyses of liver were also performed post intraportal transplantation.
Results: The graft survival of PEG-islets was significantly prolonged
compared with bare islets in livers of diabetic mice. Reduction of blood
insulin level within 60 min after transplantation of PEG-islets suggests that
the cell damage observed immediately after transplantation could be
suppressed by surface modification with PEG in comparison with bare islets.
Conclusion: Our approach for the improvement of graft survival will be
useful in the clinical setting.
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Effect of diabetes on oxygenation and neovascularization for subcutaneous
encapsulated islets

Sophie Veriter', Najima Aouassar’, Pierre-Yves Adnet', Bénédicte Jordan?,
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"Experimental Surgery Unit, Université catholique de Louvain, Avenue Hippocrate, 55/70,
Bruxelles, 1200, Belgium, *Biomedical Magnetic Resonance Unit, Université catholique
de Louvain, Avenue Mounier, 73/40, Bruxelles, 1200, Belgium

Background: We previously desmonstrated, in non-diabetic rats, that high-
mannuronic (high-M) alginate provides a sufficient oxygenation (30—

40 mmHg) for encapsulated islets survival after subcutaneous transplanta-
tion. However, diabetes can decrease the implant vascularization by micro-/
macrovascular lesions. Therefore, we investigated the neovascularization
and oxygenation for high-M alginate subcutaneously transplanted in
diabetic rats.

Methods: Non-diabetic (n=8) and diabetic (by STZ 85 mg/kg iv, 4 weeks
prior transplantation; n = 8) rats were transplanted with subcutaneous high-
M 3% v/v implants. Diabetes was confirmed by a pathological NFBG
(489 £ 16 mg/dl vs 118 + 3 mg/dl for diabetic and control rats, respec-
tively, p <0.05). Diabetic vasculopathy was confirmed by Von Kossa
staining for calcification deposition on vessels. Oxygen pressures (pO,) were
weekly measured in vivo by Electonic Paramagnetic Resonance up to

4 weeks post-transplantation. After graft explantation, neoangiogenesis
(surrounding the implant) was assessed by histomorphometry (counting of
newly-formed vessels). Additional non- (n=6) and diabetic (n=28) rats were
subcutaneously transplanted with encapsulated pig islets (8,000 IEQ) and
followed 8 weeks post-transplantation. Porcine C-peptide was weekly
followed (in rat sera) and islets survival was assessed by insulin content after
graft explantation.

Results: A significant higher pO, was found for non-diabetic vs diabetic rats
(36 = 8 vs 26 = 5 mmHg, respectively; p <0.05) at 1 week post-implanta-
tion. However, similar pO, were measured in both groups at 2/3/4 weeks
(25 £ 1 mmHg). No difference of angiogenesis was observed between both
groups after graft explantation. After pig islets transplantation in diabetic
rats, normoglyceamia was totally achieved up to 60 days post-transplanta-
tion. No significant difference of porcine c-peptide sera levels (0.137 £ 0.058
vs 0.147 £ 0.033 ng/ml) and insulin content per encapsulated islets after
explantation (419.2 + 219.7 vs 381.1 + 160.5 pU/ml/islet) was found
between diabetic and non-diabetic rat recipients, respectively.

Conclusions: Although a delay of oxygenation was observed in diabetic
recipients, diabetes does not significantly affect the oxygenation and the
survival of encapsulated islets in the subcutaneous tissue.

P-7.4

The theracyte device protects islet allografts in the immunized host
Makiko Kumagai-Braesch*, Hiroki Mori, Annika Tibell

Transplantation Surgery, Karolinska Institute, Karolinska University Hospital, F82,
Stockholm, S141 86, Sweden

Background: Previous studies, both in humans and rodent models, have
shown that the TheraCyte immuno-isolation device is allo-protective in non-
sensitized recipients. We have also shown that pre-implantation of the
device, allowing neovascularization of the device (surface before islet
transplantation, significantly improves the graft survival and function. In
this study we evaluated the immunoprotective capacity of the TheraCyte
device in immunized recipients using an allogeneic rat model.

Methods: Survival of encapsulated and free Lewis rat islets, transplanted
into naive or immunized streptozotocin-induced diabetic Wistar—Furth
rats, was compared. The devices were implanted 1 month before immuni-
zation. The recipients were immunized by transplantation of approximately
1,000 Lewis rat islets under the left kidney capsules. Six weeks after
immunization, alloreactive antibodies in sera were examined by flowcy-
tometry. Only rats positive for alloreactive antibodies were used as
immunized recipients for islet transplantation. One thousand Lewis rat
islets were transplanted either under kidney capsules or into preimplanted
devices. Graft function was evaluated by daily blood glucose measurement.
Cured animals were followed up to 6 months. OGTT and IVGTT were
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examined at 1, 3 and 5 months after transplantation. In cured rats,
graftectomy was performed to confirm the reoccurrence of diabetes. Grafts
were also examined histologically.

Results: Allospecific antibodies were detected in both naive and immunized
hosts after free islet transplantation. Encapsulated islets functioned up to
6 months in both naive and immunized hosts. During the 6 months,
immunized hosts remained positive for alloreactive antibodies while naive
recipients remained negative. In the encapsulated islet transplantation, there
were no significant differences found in OGTT or IVGTT between the
groups. After 6 month viable islets were surrounded by donor fibroblasts in
the devices, in both naive and immunized hosts.
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Conclusion: The TheraCyte™ device protect islet grafts from rejection in
allo-immunized recipients.

P-7.5

Pre-implantation of cell enc:
transplanted cells

Thomas Loudovaris*, Lina Mariana, Gaurang Jhala, Natalie Sanders, Thomas W. H. Kay
Immunology and Diabetes, St Vincent's Institute, 9 Princes Street, Fitzroy, Vic., 3056,
Australia

lation devices allows for greater survival of

Background: The therapeutic strategies to treat type 1 diabetes have been
limited by several factors such as long term complication for insulin injection
and limited numbers of donor pancreata for either whole organ transplant or
islet transplant. Genetically engineered human cell lines that can produce
insulin could be one of the options to overcome those limitations if they can
be safely transplanted, such as using encapsulation. Encapsulation materials
can be made biocompatible and immune protective, however, survival of the
transplanted tissue throughout the handling and transplant procedure is
equally important. In cell therapies, loss of transplanted cells have been
observed soon after implantation. This study examines the impact of pre-
implantation and device size on the survival of encapsulated insulin
producing cell transplants.

Methods: Non-islet human cell line, G80 was genetically engineered to
constitutively express the Red Fluorescence Protein (dsRed). DsRed G80
cells were then loaded into pre-implanted or freshly implanted devices with
nominal internal volume capacities of 4.5 pl or 20 pl. In vivo survival in
encapsulation devices was monitored using Xenogen’s IVIS spectrum
imaging system.

Results: Over the first 3 weeks, very little loss (0-18%) of fluorescent dsRed
G380 cells was observed in pre-implanted devices. In contrast, freshly
implanted 4.5 pl devices a 70-80% loss of fluorescence or cell survival was
observed at 1 week post implantation with very little recovery seen over the
next 2 weeks. While similar losses were observed at week one with freshly
implanted 20 ul devices, a 50-60% increase in fluorescence was observed
from week 2 to week 3, suggesting cell expansion/recovery.

Conclusion: Pre-implantation allows encapsulation devices to vascularize
first and therefore maintain transplanted cells, while in freshly implanted
devices, cells are lost during the healing/vascularizing process.

P-7.6

Islet transplantation using macroencapsulation device

Jonathan R. T. Lakey'*, M. Reza Mirbolooki', Michael Alexander’, Clarence E. Foster',
David Imagawa', David B. Hoyt', Scott King?, Randy Dorian?, Rick Storrs?
"Department of Surgery, University of California, Irvine, CA, United States, Cerco
Medical, San francisco, CA, United States

Stochastic microencapsulation of individual islets within droplets of
hydrogels is the most common procedure being used worldwide. The
random placement of islets within these droplets results in some tissue
exposure by inadvertent disposition on the edge of the droplet, with
consequent sensitization of host immunity and loss of graft function. We

investigated the foreign body response in rats to thin alginate sheets made
with three types of mannuronate-rich alginate from Macrocystis pyrifera:
NovaMatrix SLM-100 alginate from FMC biopolymers (Gpl), a similar
viscosity alginate purified in our laboratory of Keltone HVCR from
Monsanto (Gp2), and a higher viscosity alginate purified in our laboratory
from M. pyrifera freshly harvested in La Jolla, California (Gp3). Sheets of
these alginates measuring 300 pm thick and 1.5 cm? were made from 3%
solutions (Gp1 and 2) or 0.6% solutions (Gp3) of alginates in normal saline.
Sheets were sutured on the peritoneal wall or subcutaneously and recovered
2 weeks post implantation in rats. The sheets were assessed in situ for gross
fibrosis, collagen deposition and inflammation on a scale of 0-3, with 0: no
reaction and 3 indicating complete encapsulation within a fibrotic collagen
capsule. Sheets made with Novamatrix (Gpl) implanted IP were uniformly
found within fibrotic capsules, with an average rating of 3 +; Gpl sheets
implanted SC were graded 2 with some brown granular material surround-
ing the implant. Sheets made from repurified Keltone HVCR (Gp2)
implanted TP were graded 3, with adhesions to the liver. However, Gp2
sheets implanted SC displayed minimal fibrosis in two of three examples.
Gp3 sheets implanted IP were better disposed, with an average grade of 2.
Gp3 sheets implanted SC were graded 1, with some cellular proliferation
seen with two of three sheets but little collagen deposition. Alginate source
differ in the host response depending on the location of implantation. The
SC site offers advantages of less host fibrosis and ease of surgical access.
However, the SC site is relatively acellular and avascular, which limits the
oxygen flux available for the rapidly metabolizing islet tissue. Implantation
IP offers better oxygen flux and the insulin produced will be delivered via the
physiologically relevant portal system.

Islet Xenotransplantation I

P-8.1

Evaluation of tolerance induction and reversal of autoimmunity by porcine
thymus and islet xenotransplantation in NOD mice

Hannes Kalscheuer*, Takashi Onoe, Yoshi Ishikawa, Scott J. Arn, Kazuhiku Yamada,
David H. Sachs, Megan Sykes

Harvard Medical School, Transplantation Biology Research Center, MGH-East, Boston,
MA, United States

Pig islet xenotransplantation represents an attractive candidate to treat
diabetes and could solve the human donor shortage. Recent reports
demonstrated feasibility using neonatal and adult porcine islets in preclinical
studies. Nonetheless, in order for islet xenotransplantation to become a
viable treatment option for well-managed type 1 diabetics, graft survival
must be achieved with minimal or no immunosuppression. In addition to
rejection, recurrent autoimmunity in the grafted islets must be avoided.
Xenogeneic thymus transplantation is an effective approach to achieving
T cell tolerance across xenogeneic species barriers, leading to porcine skin
graft acceptance in mice and promoting kidney xenograft survival in
baboons. However, it remains unknown whether xenogeneic thymus
transplantation reverses autoimmunity, whether human autoimmunity could
affect a xenograft from a highly disparate species such as the pig and
whether reversal of autoimmunity is essential for achieving cure through islet
xenotransplantation. In this study, we assessed the autoimmune status of
fetal porcine (FP) thymus (THY) grafted NOD mice and examined pig islet
xenograft survival in diabetic and non-diabetic FP THY grafted mice. NOD
mice were thymectomized at 3 weeks of age and diabetic as well as non-
diabetic mice received FP THY grafts under the kidney capsule following
conditioning with 5.5Gy TBI and T cell depleting mAbs. Porcine islets, SLA-
matched to the thymus donor, were transplanted underneath the opposite
kidney capsule 1-3 days after FP THY transplantation. FP THY engraft-
ment will be followed by comparing peripheral CD4 reconstitution with that
in control, age-matched animals receiving the same treatment without a
thymus graft. Preliminary results demonstrated successful diabetes reversal
with the above regimen at 5 weeks post-transplantation. Islet xenograft
survival will be continued to be monitored by glucose measurements as well
as histological analyses following CD4 reconstitution 8-16 weeks post-
transplantation. MLR assays will clarify the degree of tolerance to the
porcine donor that is achieved in these mice. These studies will determine the
potential of FP THY transplantation to induce tolerance to xenogeneic islet
grafts in the presence of anti-islet autoimmunity.
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Improved method of porcine pancreas procurement with arterial flush and
ductal injection enhances islet isolation outcome

Takayuki Anazawa*, A. N. Balamurugan, Joana Ferrer, Shuichiro Matsumoto, Efstathios
S. Avgoustiniatos, Klearchos K. Papas, David E. R. Sutherland, Bernhard J. Hering
University of Minnesota, Minneapolis, MN, United States

Background: Several pancreas procurement procedures have been used for
porcine islet isolation. However, the impact of procurement technique on
islet isolation outcome has not been extensively studied. Commonly
procurement is done in slaughterhouse or animal facility without applying
human surgical procurement techniques. Flushing of the pancreas with cold
preservation solution is not feasible due to non-surgical procurement and
logistics related to pig size and location of procurement. We evaluated an
advanced procurement technique for porcine islet isolation designed to
reduce warm ischemic damage as well as to remove blood content by
implementing arterial flush and ductal injection of cold preservation
solution.

Method: Pancreases procured from adult Landrace pigs after cardiac death
were divided into one of three different surgical protocols: pancreatectomy
utilizing (a) only surface cooling (Group 1, n=24), (b) surface cooling and
ductal injection with cold preservation solution prior to panctreatectomy
(Group 2, n=12), and (c) surface cooling, ductal injection and a vascular
flush of cold preservation solution selectively flushing through the celiac
trunk and the superior mesenteric artery (Group 3, n=14). We have assessed
the islet isolation results and islet quality with both in vitro and in vivo
assays.

Results: Significantly higher purified islet yield was obtained in Group 3
(491496 £ 50.294 (mean = SEM) IEQ vs 334850 + 23,350 IEQ for Group
1, p=0.001; 365679 + 29254 IEQ for Group 2, p=0.02). Islet yield per
pancreas in Group 3 was also significantly higher compared with other
groups (2209 + 231 IEQ/g vs 1418 + 128 IEQ/g for Group 1, p=0.001;
1512 + 131 IEQ/g for Group 2, p=0.01). Measurements of islet viability
after 7 days culture assessed by oxygen consumption rate per DNA showed
that islets obtained from Group 3 had the highest value among 3 groups
(217 £ 24 nmol/min_mgDNA vs 180 + 29 for Group 1, p=0.03;

210 + 50 for Group 2, p not significant). Sustained normoglycemia was
observed in diabetic nude mice transplanted with 2000 IE islets from all
groups.

Conclusion: This study demonstrates that an advanced pancreas procure-
ment technique including ductal injection and selective arterial flush with
cold preservation solution can provide significant improvements on porcine
islet isolation outcomes.

P-8.3

The road to successful islet xenotransplantation

Robert B. Elliott"*, Olga Garkavenko', Livia Escobar', Michele A. Tatnell", Paul L. J. Tan',
Riccardo Calafiore?, Giuseppe Basta?, Nikolai Skaletsky®, Andre Guliev®, Igor Volkov®
"Living Cell Technologies Ltd, Hunters Corner, Manukau, New Zealand, *Department of
Internal Medicine, University of Perugia, Perugia, Umbria, Italy, *Sklifosovsky Institute of
Emergency Medicine, Moscow, Russia

A discussion is provided summarising 15 years of Living Cell Technologies’
research into the transplantation of alginate encapsulated neonatal porcine
islets. Emphasis is given to the safety and efficacy of various in vivo animal
models and the translation of these pre-clinical studies to human
therapeutic trials. Important milestones attained during this transition
include the acquisition of a swine herd free of any micro-organism capable
of infecting humans, successful accreditation of the medical testing
laboratory responsible of herd and recipient testing, an additional GMP
licensed laboratory with rigorous procedures to extract islets from
pancreata and stringent Conditions for the release criteria of the
encapsulated cells. The latter required a crucial purification of alginate to
eliminate endotoxins, proteins polyphenols, and a critically defined
encapsulation process to produce blemish free, biocompatible, durable
capsules of defined nanoporosity. Other completed objectives include the
molecular characterisation of Porcine Endogenous Retrovirus (PERV)
within the donor herd, the confirmation of the PERV non-transmitting
phenotype and finally the development of a selective breeding program to
enhance safety of recipients of the porcine tissue. The culmination of this
research has placed LCT in a strong position to attain regulatory and
ethical approvals for human clinical trials.
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Rapid quantitative assessment of the porcine pancreas biopsy predicts islet
yield

Takayuki Anazawa*, A. N. Balamurugan, Shuichiro Matsumoto, Susie A. LaFreniere,
Timothy D. O'Brien, David E. R. Sutherland, Bernhard J. Hering

University of Minnesota, Minneapolis, MN, United States

Background: The cost of islet procurement from donor pigs is greatly
increased by use of organs that produce low yields. In this study we
developed an assessment system using morphometry of dithizone stained pig
pancreas to enable the preselection of donor organs that would have
acceptable islet yields.

Method: Porcine (age: 0.5-5.5 y.0.) pancreas biopsy slices with 2 mm
thickness taken at the procurement were soaked in dithizone solution for

5 min and then photographed under a dissecting microscope . The islet was
evaluated prior to islet isolation by converting the islet numbers (IC) to islet
equivalents (IE), then decided IE/cm? IE/IC, % > 150 um islets, and > %
200 pm islets. These parameters were evaluated in three different areas of
pancreas (duodenal lobe, splenic lobe, and connecting lobe, n=42 each).
Stepwise multivariate linear regression analysis was performed to assess for
correlations with islet yield (IE/g pancreas) and decide which area has the
most predictive value. To identify other predictors including donor and islet
isolation procedure variables, we performed binary logistic regression
analysis with significant variables from the univariate analysis (n=67). For
this analysis, the pigs were categorized into high (n=23) and low (n=44)
groups according to islet yield (cut off: 2000 IE/g).

Results: Islet equivalents per centimeter squre of splenic lobe and connecting
lobe were significantly correlated with islet yield (r=0.433, p=0.002 for
splenic; r=0.413, p=0.003 for connecting). IE/IC and % 200um islets of
connecting lobe were also correlated with islet yield (r=0.266, p=0.04 and
r=0.288, p=0.03, respectively). Stepwise multivariate linear regression
analysis revealed that IE/cm? of splenic lobe significantly predicted islet
yield. Binary logistic regression analysis indicated that TE/mm? of splenic
lobe was the only parameter that significantly correlated with successful pig
islet isolation (p=0.01, Odds ratio: 3.605). Variables associated with donor
and islet isolation procedure, such as age, sex, ischemic time or enzyme lot,
were not significantly correlated with islet yield in this study.

Conclusion: Our study suggests that islet morphometry of splenic lobe
biopsies using dithizone stain can be a reliable predictor of islet yield from
pig pancreas. This rapid assessment facilitates immediate selection of pig
donor organs that are more likely to provide acceptable islet yields.

Tuesday, October 13, 2009
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P-9.1

The age of porcine sertoli cells is critical for providing immune protection of
porcine islets xenografted into rats and mice

Greg J. A. Vilk*, Delfina M. Mazzuca, Amanda M. Macgillvary, Andrew R. Pepper,
Jin Hayatsu, Craig Hasilo, C. W. James Melling, David J. G. White
Surgery/Pathology, Siebens-Drake Research Institute, University of Western Ontario,
London, Ontario, Canada

Islet transplantation is a viable cell replacement therapy with great potential
to effectively cure type 1 diabetes mellitus (TIDM). The supply of high
quality donor pancreata and harsh immunosuppressive drug regimes are two
major obstacles that need to be overcome to progress the field. Several
limitations have prevented islet transplantation from emerging as a standard
of care for TIDM. Sertoli cells can provide an immune privilege to the islets
of Langerhans when co-transplanted, thus bypassing the need for immu-
nosuppression. Research to-date has focused on the use of porcine neonatal
Sertoli cells and has neglected the potential for the use of Sertoli cells of
adult porcine origin. Thus, we set out to investigate whether it was an
advantage to using Sertoli cells of adult origin as opposed to neonatal. We
isolated Sertoli cells of varying ages from pigs ranging from 8-days to 5-years
of age and screened for various markers. We observed based on Real Time
PCR, protein expression profiles and functional in vitro assays that there
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is an “‘ideal” age bracket where adult Sertoli cells can impart their
immune-modulatory functions. In addition, FasL mRNA levels as deter-
mined by Real-Time PCR were 12-15 fold higher in expression when
comparing the different age brackets (p <0.001). To investigate functions
in vivo, we then xenotransplanted adult Sertoli cells under the kidney capsule
of diabetic nude BALB/c mice and immune-competent FVB/n mice. In
parallel, we extended these studies by xenotransplanting labelled adult
Sertoli cells into polypropylene chambers previously transplanted subcuta-
neously in STZ-induced diabetic Lewis rats. We concluded that adult Sertoli
cells did not affect the functioning of the co-transplanted islet cells as
assessed by the presence of porcine insulin production. Also, our novel
labelling technique was useful to monitor transplanted adult immune-
modulatory pig Sertoli cells in these and other cell therapeutic applications.

P-9.2

Xenotransplantation of microencapsulated porcine islet cells in diabetic rats
Silvia Schaffellner', Philipp Stiegler'*, Florian Iberer', Florian Hackl’, Oliver Hauser?,
Vanessa Stadlbauer®, Carolin Lackner?, Karlheinz Tscheliessnigg'

"Department for Transplantation Surgery, Medical University Graz, Auenbruggerplatz,
Graz, Austria, ?Ziehl Biopharma, Vienna, Austria, *Department for Gastroenterology and
Hepatology, Medical University graz, Auenbruggerplatz, Graz, Austria, “Medical
University Graz, Department for Pathology, Auenbruggerplatz, Graz, Austria

Background: Xenotransplantation of microencapsulated porcine islet cells
might be a possibility to overcome the shortage of human donor organs.
Several materials for microencapsulation of cells are described in literature
which all show severe disadvantages. NaCS is easy to produce, does not
show any cytotoxicity and cell lines survive for a nearly unlimited time-spam
after microencapsulation. However, this material has not been tested for
microencapsulation and xenotransplantation of porcine islet cells.
Methods: Porcine islet cell isolation and purification was performed
according to a newly modified Ricordi method. Porcine islet cells were
microencapsulated with NaCS. Diabetes was induced in Sprague Dawley
rats by intraperitoneal injection of STZ. Only rats that showed polydipsia,
polyuria and blood sugar levels higher than 400 mg/dl over a time period of
14 days were used for the experiments. Microencapsulated porcine islet cells
were transplanted under the kidney capsule of the animals. Blood sugar
levels were monitored on a weekly basis, porcine C-Peptide levels and insulin
levels were measured using ELISA. Intravenous glucose tolerance testing
was performed once a months. After 4 months, the animals were sacrificed,
the kidney containing the microencapsulated porcine islet cells was retrieved
and processed for histological and immunohistochemical examination.
Results: After xenotransplantation of microencapsulated porcine islet cells
diabetes was reversed in rats. Animals stayed normoglycaemic up to four
months. Functionality of transplanted porcine islet cells was detected by
insulin measurement and detection of C-Peptide. After scarification,
histological and immunohistochemical evaluation showed no signs of
fibrosis or inflammation in the surrounding tissue. Viability of microen-
capsulated porcine islet cells after explantation was proven by immunohis-
tochemical viability stains.

Discussion: It is feasible to reverse diabetes in rats by transplanting porcine
islet cells microencapsulated in NaCS. Rats stayed normoglycaemic until the
end of the study period. No signs of fibrosis could be detected in the
surrounding tissue. NaCS seems to be a promising material for microen-
capsulation of porcine islet cells in order to treat diabetes. Further studies
have to be carried out to show long term survival of transplanted porcine
islet cells microencapsulated in NaCS in diabetic rats.

P-9.3

Creating a prevascularized site for islet transplantation using a
V.A.C.®-GranuFoamTM and HBO in rats

Philipp Stiegler'*, Vanessa Stadlbauer?, Silvia Schaffellner!, Veronika Matzi®, Alfred
Maier®, Heiko Renner®, Carolin Lackner*, Freyja-Maria Smolle-Jiittner®, Florian Iberer’,
Karlheinz Tscheliessnigg'

"Department for Transplantation Surgery,Medical University Graz, Auenbruggerplatz,
Graz, Austria, “Department for Gastroenterology and Hepatology, Medical University
Graz, Auenbruggerplatz, Graz, Austria, *Department for Thoraxic Surgery and Hyperbaric
Medicine, Medical University Graz, Auenbruggerplatz, Graz, Austria, *Department for
Pathology, Medical University Graz, Auenbruggerplatz, Graz, Austria

Background: Naturally, islet cells are highly vascularized in the pancreas.
This physiological vessel structure is damaged during the isolation process.

Therefore, isolated islet cells dependent on diffusion of oxygen and nutrients
from the surrounding tissue. After transplantation a lot of freshly isolated
islet cells become apoptotic because of hypoxia. Thus, insulin independency
can not be achieved because of graft dysfunction. The aim of the study was
to show, that it is feasible to create a prevascularized site in rats, using a
V.A.C.® (Vacuum Assisted Closure) GranuFoamTM, that is normally used
in wound healing and HBO (hyperbaric oxygenation) to induce angiogen-
esis.

Methods: Fourty Sprague-Dawley rats are divided in five groups and the
V.A.C.®-GranuFoamTM is implanted in the subcutaneous tissue. Accord-
ing to the V.A.C.®-Therapy, a drainage is used to suck the secretion and to
accelerate wound healing and vascularization of the V.A.C.®-Granu-
FoamTM. HBO is administered to the different groups at different time-
points for at least one week after implantation to a maximum 1 week prior
and 3 weeks after implantation. After the experiments, the blood flow is
measured using Szintigraphy. Moreover the V.A.C.®-GranuFoamTM is
explanted and processed for histology and immunohistochemistry to assess
angiogenesis.

Results: It is feasible to create a prevascularized site in the subcutaneous
fatty tissue of rats, using a V.A.C.®-GranuFoamTM and HBO. Angiogen-
esis is not induced without HBO within one month after implantation of
V.A.C.®-GranuFoamTM but within 2 weeks after implantation of the
system and HBO therapy. Vessels are not only distributed in the outer parts
of the V.A.C.®-GranuFoamTM, the whole sponge-like V.A.C.®-Granu-
FoamTM is pervaded by new vessels. HBO therapy prior to the implan-
tation does not have a significant influence on vessel growth.

Conclusion: As ischemically damaged islets are likely to undergo cell death
or loose functionality due to hypoxia, the use of the V.A.C.®-Granu-
FoamTM and HBO might be a promising method to create a prevascular-
ized site to achieve better results in islet transplantation.

P-9.4

In vivo increase of alpha cells in pig islets by low dose of stz improves insulin
secretion

Sophie Veriter, Najima Aouassar, Rose-Marie Goebbels, Beaurin Gwen, Pierre-Yves
Adnet, Jérome Baert, Pierre Gianello, Denis Dufrane*

Experimental Surgery Unit, Université catholique de Louvain, Bruxelles, Belgium

Background: Human and pig islets differ by their structures (60%/25% vs
90% /8% for B/a cells, respectively) and functions (stimulation index at ~12
vs 2 for a G1-15 mM, respectively). An increase of intracellular cAMP is
required to improve insulin release by pig B cells. Glucagon may play a
crucial role by stimulating B cell. Therefore, we investigated the possibility to
modify in vivo the pig islet structure (in native pancreas) in order to increase
the proportion of a cells per islet and then to possibly improve insulin
production by isolated islets.

Methods: Selected doses (0, 30, 50, 75, 100 mg/kg) of streptozotocin (STZ),
were injected in 27 young pigs to assess the effect of STZ on o cells into
native pancreatic islets. Pancreatic insulin/glucagon contents were measured
by hormonal extraction/radioimmunoassay and the islets remodelling was
quantified by histomorphometry for o/B cells proportion at 3 months post-
transplantation. After the selection of STZ-dose increasing o cells by 20% in
islets, nine additional pig pancreas (STZ-treated and Ctrl) were procured
and digested (by Liberase PI). Isolated islets were tested in vitro for glucose
stimulation.

Results: A significant correlation was found between the dose of STZ and
(i) the pancreatic content of insulin (p <0.05, R=-0.86) as well as (ii) the
proportion of B cells inside islets (p <0.05, R=-0.84). A maximum of

50 mg/kg STZ was required to obtain the optimal remodelling with a
significant destruction of B cells (74% vs 51% of B cells/islet for STZ <50
vs STZ > 50 mg/kg; p<0.05) and a concomitant increase of the proportion
of o cells/islet in native pig pancreas (26% vs 48% of o cells/islet for
STZ <50 vs STZ> 50 mg/kg; p<0.05). This remodeling was essentially
found in small islets (50-200 pm). At 3 months post-STZ treatment

[(30 mg/kg, n=6) and (50 mg/kg, n=3)], pig islets were isolated and
compared to normal isolated islets (n=3). A higher proportion of a cells
was obtained in STZ-modified islets than Ctrl (p <0.05). After in vitro
stimulation, isolated STZ-pig islets demonstrated a significant higher
glucagon content (65.4 ng/ml vs 21.02 ng/ml, p <0.005) and insulin release
(144 pU/ml vs 59 pU/ml, p <0.05) without cAMP raising agent such as
Fsk than Ctrl animals, respectively.

Conclusions: Streptozotocin low dose (<50 mg/kg) can modified in vivo the
pig islets structure and improve their functions after isolation.
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The effects of glucagon-like peptide 1 (GLP-1) and gastrin on the proliferation
and differentiation of neonatal pig pancreatic cell clusters (NPCCs)

Jun-Seop Shin'?, Kang Seok Kim?, Chang Hoon Gong?, Sang-Joon Kim?®,

Chung-Gyu Park'%#

"Department of Microbiology and Immunology, Seoul National University College of
Medicine, Yongon-dong, Chongno-gu, Seoul, Korea, *Xenotransplantation Research
Center, Seoul National University College of Medicine, Korea, *Department of Surgery,
Seoul National University College of Medicine, Korea

Islet transplantation is a promising therapy for cure of type 1 diabetes,
however, donor shortage hampers wide application of this treatment
option. Neonatal pig pancreatic cell clusters (NPCCs) is one of good
candidates for alternative sources due to the technical easiness of isolation,
maintainability in tissue culture and growth potentials in the recipient. One
major drawback using NPCCs is that long time (6-12 weeks) is needed for
correction of hyperglycemia of diabetic animals upon transplantation.
Therefore, promotion of NPCCs differentiation toward mature phenotypes
during culture period would obviate glucotoxicity to implanted NPCCs
and obviously facilitate early functioning. In this study, we examined the
effect of glucagon-like peptide 1 (GLP-1) and gastrin either alone or in
combination on NPCCs proliferation and differentiation using RT-PCR
and immunocytochemical methods. Although either GLP-1 or gastrin
treatment increased the progenitor ductal cells proliferation and early
differentiation of endocrine cells compared with untreated control, in
particular at high concentration (100 nM), the combination of GLP-1 and
gastrin (10 nM each) potently enhanced those processes as revealed by
increased Ki67+ cells in ductal cells and early expression of endocrine cell
markers such as insulin, glucagon, GLUT2, and PDX-1. Therefore,
treatment of appropriate factors such as GLP-1 and gastrin during NPCCs
culture period could promote their differentiation toward mature pheno-
types and expand endocrine pools by increasing proliferation of progenitor
duct cells.

P-9.6

Long-term culture of neonatal islet cell clusters demonstrates better outcomes
for reversal of diabetes

Elvira Jimenez-Vera, Peta M. Phillips, Denbigh Simond, Shihani Stoner, Vera Christou,
Kelly Moyle, Philip J. 0'Connell, Wayne J. Hawthorne*

Westmead Millennium Institute, The Centre for Transplant and Renal Research, The
University of Sydney, Westmead, NSW, Australia

Background: Porcine neonatal islet-like cell clusters (NICC) have the
potential to be a limitless source of beta-cells for replacement therapies in
type 1 diabetes. However, after transplantation there is a lag time before they
develop and secrete insulin in response to glucose.

Aim: To determine the optimal time point for NICC culture that produces
the best in-vivo functional outcomes.

Methods: NICCs were isolated from 1 to 3 day old pig pancreases, and
cultured for up to 4 weeks. The following parameters were determined at
weekly intervals during culture: number (IEQ), FACs analysis of % beta
cells and % beta cell viability, stimulation index, Insulin: DNA ratio,
ATP activity, ethidium bromide and acridine orange viability staining,
and gene expression levels of GLP1-R, insulin, glucagon, Caspase 3, and
tissue factor (TF). At weekly timepoints during culture, NICC were
transplanted under the renal capsule of streptozotocin induced diabetic
SCID mice.

Results: NICCs cultured for >2 weeks achieved normal blood glucose levels
within a mean of 37 days in all transplanted diabetic mice. NICC cultured
for 1 week achieved normoglycemia in only 50% of animals and took a
mean of 53 days to reach this objective. As a result of longer culture time
there was however a significant loss of IEQ over time. Preliminary gene
expression data indicate an increase in the level of insulin and a decrease in
level of TF gene expression over time in culture, whilst Caspase 3, GLP1-R
and glucagon expression remained constant.

Conclusion: Culture of NICCs for at least two weeks provided the best
in-vivo functional outcome for transplantation.
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Comparison of the portal vein and hepatic artery as sites for pig islet
xenotransplantation in I pri
Wei Wang*, Sheng Liu, Bin Ye, Qiong Juan, Zheng Ye, Qiong Dong, Zihui Su, Wang Li
Cell Transplantation and Gene Therapy Institution of The Third Xiangya Hospital of
Central-South University, Changsha, Hunan, China

Aims: Pig islets offers a potential solution to the limited human islet
transplantation for type 1 diabetes. The intra-portal infusion has been
commonly used for islet transplantation. However, potential risk exists in
the intraportal islet infusion. In this study, we compared the portal vein and
hepatic artery as sites for pig islet xenotransplantation in rhesus.

Methods: Immunosuppressed streptozotocin (STZ) -induced diabetic rhesus
were transplanted intraportally (PV; n=28) and intrahepatic arterially (HA;
n=06), respectively with 50000 neonatal porcine islets (NPIs)/kg. Graft
survival and function were determined by blood glucose monitoring, and
examination of porcine C-peptide and liver biopsy post transplantation.
Results: One and four HA and PV animals, respectively, died during and
after transplantation procedure. All and three of the remaining PV and HA
animals, respectively, became insulin-free from days 70-110 after trans-
plantation for more than 120 days with insulin positive NPIs in their liver
biopsy samples. In addition, another two remaining HA animals demon-
strated partially NPI function. Porcine C-peptide and no PERV infection
were detected in all the recipients.

Conclusions: The intra-portal and -hepatic artery NPI xenotransplantation
achieved similar function outcomes in diabetic rhesus recipients. However,
the intra-portal infusion procedure may cause unnecessary mortality.

Islet engraftment

P-10.1

Gene expression profiling of cytotoxic lymphocytes and islets in the peripheral
blood for monitoring of portal islet transpl in strep ycin-diabetic mice
Hermann J. Kissler'2*, Ling-jia Wang’, Xiaojuan Chen', Xiaomin Zhang', Dixon B. Kaufman'
"Division of Organ Transplantation, Department of Surgery, Northwestern University
Medical School, Galter Pavilion, Suite, Chicago, IL, United States, *General, Viszeral and
Vascular Surgery, Friedrich Schiller University Jena, Erlanger Allee, Jena, Thueringen,
Germany

Background: The purpose of this study was to evaluate the combined
measurement of gene expression levels of cytotoxic lymphocyte (CL) and
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islet hormone genes for monitoring rejection and graft damage in a mouse
islet transplant model.

Methods: Two groups of male mice received portal transplants from male
FVB donor mice 9 days after induction of diabetes by intraperitoneal
streptozotocin injection (220 mg/kg): (1) Iso Tx (FVB, n=38) and (2) Allo Tx
(C57BL/6, n=38). Blood was sampled by tail snip. Real-time PCR was used
to measure the mRNA levels of granzyme B (Gzmb), perforin 1 (Prfl), fas
ligand (Fasl), insulin 1 (Insl) and glucagon (Gceg). Data were given as
median with 25 and 75 percentiles. Friedeman repeated measures analysis of
variance on ranks in conjunction with Dunn’s method of multiple compar-
isons vs control (day 14 pre Tx) was used for statistical analysis. p <0.05 was
considered significant.

Results: In isografts lasting normoglycemia occurred immediately after Tx.
In allografts, one half of the group attained normoglycemia (<200 mg/dl)
and the other had glucose levels at ~ 50 mg/dl before loss of glucose
control as result of histologically proven rejection ensued. Gzmb, Prfl,
Fasl expression rose steadily and peaked before severe hyperglycemia
occurred in allografts. Gzmb was the best rejection marker with a 2.5-fold
and significant peak expression over baseline. This pattern differed from
isografts, which had an undulating expression with low amplitude. Insl
and Geg were reliably detectable only on the first day post Tx. Twofold
higher expression levels of Insl were predictive of fair blood glucose
control.

Conclusions: Immunoprofiling of CL gene expression is a noninvasive
method to detect ongoing rejection before overt diabetes becomes evident.
As Ins1 and Geg gene expression in blood was reliably detectable only early
after Tx, their measurement may help to estimate graft damage and
eventually predict metabolic control.

P-10.2

Comparison between ferucarbotran (Resovist®) and ferumoxide (Feridex®) in
human islet graft monitoting

Frederic Ris'*, Matthieu Lepetit-Coiffé?, Christian Toso', Mathieu Armanet’, Lindsey
Crowe?, Domenico Bosco', Philippe Morel', Jean-Paul Vallee?, Thierry Berney'
'Geneva University Hospitals, Cell Isolation and Transplantation Center, 4 rue Gabrielle-
Perret-Gentil, Geneva, Geneva, Switzerland, *Geneva University Hospitals, Radiology, 4
rue Gabrielle-Perret-Gentil, Geneva, Geneva, Switzerland

Backgroud: Ex vivo labelling of the islets with iron oxide (SPIO) nanopar-
ticles prior to transplantation allows MRI imaging of the graft and could be
used in clinical practice to track islets rejection. The aim of the study is to
compare the use of two iron nanoparticules labelling agents (ferucarbotran
(Resovist®) and Ferumoxide (Endorem® or Ferridex®) in vitro and in vivo,
with a radio-histological correlation.

Method: For all experiment, we used human islet preparations of high
purity level (80-90%). Human islets were labelled by incubation with SPIO
nanoparticles at different concentrations (ferucarbotran: 14, 56, 140 and
280 pg/ml iron, or ferumoxide: 100, 200 or 280 pg/ml of iron) for 24 h at
37°C. Static incubations were performed on 100 islets, comparing insulin
response to basal (2.8 mM) or high glucose stimulation (16.7 mM), with or
without cAMP stimulation at the same conditions. Insulin and Pearl’s
(assessment of iron content) staining were performed. Electronic microscopy
analysis was performed. Labelled Islets were used for in vitro or in vivo
imaging in MRI 1.5T. Liver section after organ removal was performed in
the same plane as MRI imaging to get a correlation between histology and
radiology.

Results: Labelled and control islets responded similarly to glucose stimu-
lation during static incubation tests. Both had stable viabilities (80-90%).
On histology, both iron particles were co-localized with insulin staining cells,
but the uptake was very heterogeneous within the same preparation.
Electronical microscopy showed iron inclusion in the islet stroma and beta
cells at the highest concentration of Ferucarbotan, it failed to demonstrate
iron in the Ferumoxide condition. MRI images of phantoms correlated
with the iron cell content, using both SPIO. However, Ferumoxide
demonstrated a less intense signal as Resovist. After human islet trans-
plantation in rats, the 1.5T MRI signal was strong with Ferucarbotan, but
weaker after Ferumoxide labelling, even at the highest concentration

(280 pg/ml). A good radio-histological correlation was obtained after liver
staining in the same plane as the MRI acquisitions.

Conclusion: Ferucarbotan appears more appropriate for human islets
imaging compared to Ferumoxide, in vitro and in vivo at 1.5 T. Both SPIO
are non-toxic to the islets and we confirm a good radio-histological
correlation.

P-10.3

Vascularization of PPL (polypropylene) chambers for islet implantation
assessed by Magnetic R e Imaging (MRI). A preliminary data

Jan Kriz'*, Daniel Jirak?, Greg J. A. Vilk®, David J. G. White®, Milan Hajek?, Frantisek
Saudek'

"Institute for Clinical and Experimental Medicine, Diabetes Center, Videnska, Prague,
Czech, %Institute for Clinical and Experimental Medicine, MR unit, Videnska, Prague,
Czech, 3University of Western Ontario, Departments of Surgery/Pathology, London,
Ontario, Canada

Background: A novel PPL cylindrical porous chamber implanted s.c. or into
the major omentum can be incorporated by connective tissue that is rich
in blood vessels and therefore might serve as a support for pancreatic islet
(PI) transplantation (Tx). As the PPL material itself does not emit any
signals in a magnetic field, MRI could be able to assess the stage of
vascularization and consequently the right time for PI implantation into the
chamber.

Methods: PPL chambers (24x6 mm) were implanted s.c. (n=7) or into the
major omentum (n=7) in Brown Norway female rats (180-200 g). The
animals were scanned weekly for 1 month and then every other week for

5 months using an experimental MR Bruker Biospec 4.7T scanner equipped
with a resonator coil (¢ 7cm). Standard gradient echo sequence (TR/
TE=100/3.4 ms, slice thickness=1 mm, resolution = 117x117 mm) was
fast enough to eliminate movement artifacts during the in vivo scanning. .
Main veins were visualized by native MR angiography (native time of flow).
In five recipients (1 s.c. and 4 i.p.), diabetes was induced by intraperitoneal
injection of streptozotocine (60 mg/kg) 2 months after the chamber
implantation. Ten days later, when stable hyperglycemia was confirmed,
labeled PI (10000 PI/kg; 48 h, ferucarbotran 5 ml/ml) were inserted into the
lumen of the chamber.

Results: The implantation of chambers did not cause any complications.
Tissue ingrowth was detectable by MRI one week and seemed to be
completed by 5 (omental) and 8 (s.c.) weeks after implantation. Labeled PI
isografts normalized blood glucose by 2 weeks after their administration into
chambers in all diabetic animals. Contrary to chambers inserted subcuta-
neously, MR angiography detected more than one large vein in close
proximity to the chambers implanted into the major omentum.
Conclusions: According to MRI, vascularization of the PPL chambers is
more extensive and proceeds faster after their implantation into the
omentum then in the subcutaneous space. Detection of newly formed vessels
at the implantation site helps to determine the right time for administration.
Labeled PI implanted into the chambers survive, normalize blood glucose
levels in diabetic recipients and may be detected in T2 weighted scans for as
long as 5 months.

Acknowledgment: Support: ENCITE — 7th Framework Program EU.
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A novel technique to surgically implant a polypropylene scaffold into the
omentum for the transplantation of pancreatic islets

Jan Kriz', Greg J. A. Vilk?*, Delfina M. Mazzuca?, Paula J. Foster’, David J. G. White?
"Robarts Research Institute, Perth Drive, London, ON, Canada, *Surgery/Pathology,
Siebens-Drake Research Institute, University of Western Ontario, London, ON, Canada

Background: The omentum due to its extensive vascularization and blood
drainage has been utilized for a site of transplantation of islets as a cell
therapy for diabetes. Here we describe the use of a novel chamber device pre-
transplanted within the omentum as a vehicle for islet cell therapy
Methods: The chamber device was wrapped entirely by the omentum of
Lewis rats and secured to allow subcutaneous access for cell infusions. After
4 weeks, isolated rat islets or buffer were then transplanted into the chamber
at a concentration of 10000 IEQ/kg weight (n = 10).

Results: 7/10 diabetic rat recipients normalized their blood glucose levels.
Histology revealed extensive vascularization and collagen formation within
the device which seemed to be critical for the survival and function of the
islets.

Conclusions: The use of the implanted chamber device provides an effective
physiologicalenvironment for the support of pancreatic islets as a cell
therapy.
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Novel aspect of experimental islet transplantation: investigation of desirable
trasplantation sites and production of diabetes model pig

Katsutoshi Naruse'*, Hiroshi Nagashima?, Norihiro Kokudo'

' Department of Hepatobiliary-pancreatic Surgery, University of Tokyo, Hongo, Bunkyo-ku,
Tokyo, Japan, %Laboratory of Developmental Engineering, Department of Life Science,
School of Agriculture, Meiji University, Higashimita, Tama-ku, Kawasaki, Kanagawa,
Prefecture, Japan

Islet transplantation has potential to become the most physiologically
advantageous and minimally invasive procedure for the treatment of type 1
diabetes mellitus. The most serious problem is that long term insulin
independence of five years has been substantialy still quite low. Our concern
is to improve poor long term insulin independence, of which the one

cause is considered to be transplant site. Currently, prepared islets are
transplanted into the portal vein area in the liver of the recipients by drip-
infusion method through the peripheral blanch of supramesenteric vein.
However, it has been indicated that considerable recipients suffered from
iatrogenic portal hypertension with elevated hepatic enzymes by intraportal
dose of a certain amount of islets. Alteration of transplant site is optimal
option to solve this problem. One candidate of transplant site is mesentric
membrane, for which we have tried to inoculate islets on the collagen-coated
non-woven fabric sheet to be wound around mesentric vessels. Another site
is a bioartificial device, for which we have developed an optimal three-
dimensional culture device providing immobilization scaffold affinitive for
living cells. On the other hand, to evaluate efficacy of such device, a large
animal diabetes model is indispensable. So we have produced an optimal
Tg-clone pigs as diabetes model, by introducing mutant human hepatocyte
nuclear factor 1oo (HNF1a) gene, which is known to be causative gene for
MODY?3 (maturity-onset diabetes of the young). Intracytoplasmic sperm
injection (ICSI) has been employed to obtain first TG piglet, of which the
somatic cells were established to produce clone pigs. In this paper we report
our trials to develop desirable transplantation sites, subsequently production
of a new large animal diabetes model.

P-10.6

Biocompatible, 3-dimensional, cyclic RGD-modified, purified alginate scaffold
designed to enhance islet viability, neovascularization, and efficacy of
extrahepatic islet transplantation

Hugo Sondermeijer’, Mark A. Hardy?, David Woodland?, Silviu Itescu?, Michael Millis®,
Piotr WitkowskiZ**

"Pathology, Columbia University, New York, NY, United States, “Columbia University,
Surgery, New York, NY, United States, 3Un/'ver5ity of Chicago, Surgery, Chicago, IL,
United States

Background: Previously we had shown that alginate scaffolds impregnated
with VEGF + PDGF had improved neovascularization of the transplanta-
tion bed and allowed for islet survival after intramuscular implantation.
Now, we tested if enrichment of the scaffold with RGD peptide additionally
enhanced neovascularization and viability of the mesenchymal stem cells
(BM-MSC), which are known to promote islet survival upon co-transplan-
tation. We also evaluated if advanced alginate purification may limit scaffold
immunogenicity and pro-inflammatory properties.

Methods: Alginate was purified using customized protocol including
charcoal treatment, hydrophobic polyvinilydene fluoride membrane filtra-
tion, dialysis, and ethanol precipitation. Next its immunogenicity was
determined by residual mitogen contamination, splenocyte proliferation
and by histology after intramuscular implantation in rodents (n=06).
Purified alginate was modified with cyclic RGDfK peptide. Viability of
BM-MSC seeded into such scaffold was assessed after 1 week culture.
Scaffold neovascularization was determined by immunostaining 2 months
after in vivo implantation.

Results: Our purification reduced protein contamination by 71% (to 0.31%)
and endotoxin content by >90% (<12.5 EU/g) (p <0.05). Splenocyte
proliferation was decreased by 69% and 31% compared to unpurified and to
pharmaceutical grade alginates, respectively (p <0.05). After purified scaf-
fold implantation, fibrosis was minimal with 1.2 £ 0.7 multinucleated cells
per high power field (HPF) vs 17.5 £ 4.2 in controls (p <0.05). RGD-
modified scaffolds increased BM-MSC viability by 63% compared to
controls (p <0.05). Factor VIII and o smooth muscle actin positive vessels
per HPF increased respectively from 0.9 4 0.1 and 1.2 + 0.2 in unmodified
scaffolds to 3.5 = 1.5 and 4.9 £ 0.9 in RGD ones (p <0.05).

M2

Conclusions: Alginate advanced purification and conjugation with RGD
peptide limits scaffold immunogenicity and enhances neovascularization
after implantation. Such optimized scaffold has improved potential for
extrahepatic site preconditioning and enhanced islets survival. It also
improves BM-MSC viability when seeded into the scaffold which may be
used for additional enhancement of islet engraftment.

P-10.7

Co-transplantation of rat endothelial progenitor cells to enhance the
engraftment of pancreatic islets

Claire F. Jessup'?**, Daisy Mohanasundaram', Clare Mee', Wai Y. Sun?,

Chris Drogemuller!, Clyde R. Milner', Shaundeep Sen??, Claudine S. Bonder?,

P. Toby H. Coates'

"Basil Hetzel Institute for Medical Research, Islet Transplantation Facility, Woodville, SA,
Australia, ?Centre for Cancer Biology, Division of Human Immunology, SA Pathology,
Adelaide, SA, Australia, *School of Medicine, University of Adelaide, Adelaide, SA,
Australia

Aims: Islet transplantation is limited by extensive beta-cell death and poor
revascularisation in the post-transplant period. Endothelial progenitor cells
(EPC) represent a vascular ‘tool kit capable of stimulating repair of existing
endothelium and the growth of new vessels. We characterised rat bone
marrow-derived EPC and evaluated their potential to improve engraftment
of transplanted islets.

Methods: Bone marrow was harvested from the femurs and tibias of albino
Wistar rats, seeded onto fibronectin-coated flasks and cultured with heparin
and growth factors (VEGF, FGF) for up to 14 day. At 48 h, non-adherent
cells (termed ‘EPC’) were removed from adherent mature endothelial cells
and monocytes (termed ‘EC/monos’) and reseeded. Flow cytometry was
used to analyse adherent cells for expression of markers of stem cells
(CD133, CD34), leukocytes (CD45) and monocytes (CD14), CXCR4 and
VEGFR2. Endothelial phenotype was confirmed by expression of CD146,
VCAM-1 and 3D tube formation in Matrigel. Pancreatic islets were isolated
from albino Wistar rats and cultured overnight. Islets (1000-2000 IEQ) were
transplanted under the kidney capsule of streptozotocin-treated diabetic
NOD-SCID mice either alone, or after being combined with CFSE-labelled
day six rat EPC. In homing experiments, labelled EPC were delivered via tail
vein injection immediately following islet transplant surgery.

Results: Rat bone-marrow derived cells formed round clusters with adherent
cell outgrowths by 48 h. In culture, ‘EC/monos’ formed monolayers, while
‘EPC’ produced colonies containing round and spindle-shaped cells, with
strongly adherent perimeter cells. By day seven, a higher number of ‘EC/
monos’ (30-40%) expressed CD45, CXCR4 and CD14 (representing
hematopoietic/monocytic origin) compared to 7-10% of ‘EPC’. Most ‘EC/
monos’ were VCAM-1+ and expressed VEGFR?2, indicating their endo-
thelial nature, while ‘EPC” expressed less VEGFR2 and were negative for
VCAM-1, suggesting a more immature phenotype. Both populations were
capable of forming tubes in Matrigel in 24 h. CFSE labelled EPC were
observable within the islet graft at day six post transplant.

Conclusions: Rat EPC demonstrate similar phenotypic characteristics to
murine EPC grown under the same conditions. In a rodent model of
diabetes, EPC persist at the graft site, and may enhance revascularisation
and improve islet function.

P-10.8

Islet transplant engraftment and function: a potential role for rosiglitazone
Michelle B. Paget'*, Hilary E. Murray', Clifford J. Bailey?, Richard Downing’
"Worcestershire Acute Hospitals NHS Trust, Islet Research Laboratory, Worcestershire
Clinical Research Unit Worcester, Worcestershire, United Kingdom, ?Aston University,
School of Life and Health Sciences, Birmingham, United Kingdom

Background: Human islet transplantation would offer a less invasive and
more physiological alternative for the treatment of diabetes than either
whole pancreas transplantation or insulin injections if islet graft survival can
be improved. Factors contributing to graft failure include enzymatic
disruption of the islet microenvironment during isolation, diabetogenic
effects of immunosuppressants and metabolic stress resulting from slow
revascularisation. This study investigated upregulation of vascular endo-
thelial growth factor (VEGF) production in human islets by exposure to a
thiazolidinedione (TZD, rosiglitazone) to enhance proliferation of endoge-
nous islet endothelial cells.
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Methods: Human islets were cultured in conventional static culture (SC) in
medium199 (m199), RPM11640, endothelial growth medium (EGM) and
CMRLI1066 in the presence and absence of 25 mM TZD. Additionally, islets
were cultured in rotational culture (RC) in m199 = TZD and in EGM.
Insulin secretion was induced by static incubation with low glucose

(1.67 mM), high glucose (16.7 mM) and high glucose with 10 mM theoph-
ylline (G + T). Both insulin and VEGF production were assessed by ELISA.
Dual fluorescence staining was performed for insulin and VEGF. Islet
morphology was documented photographically for SC and RC control
groups at days two and five post isolation.

Results: Human islets cultured in m199 in SC and RC exhibited comparable
preservation of morphology and insulin secretory profiles compared to islets
maintained in the other media tested. All cultures showed significantly
increased insulin secretion in response to 16.7 mM and G + T over basal; this
was enhanced by RC and in certain instances further improved by addition
of 25 mM TZD. TZD significantly increased VEGF production and release
as determined by ELISA. Islets from all experimental groups stained
positively for insulin and VEGF. RC islets showed enhanced insulin
secretory capacity and improved morphological preservation when
compared with SC.

Conclusions: RC supports human islet functional viability and structural
integrity more effectively than SC. The addition of TZD occasionally further
improves secretagogue induced insulin secretion and significantly upregu-
lates VEGF production in islets as indicated by ELISA. Pre-treatment of
islets in RC with TZD prior to transplant may improve the functional
viability and revascularisation rate of islet grafts.

P-10.9

Fabrication of functional islet-cell sheet

Hirofumi Shimizu'*, Kazuo Ohashi?, Rie Utoh?, Kazuya Ise', Mitsukazu Gotoh',
Masayuki Yamato?, Teruo Okano?

"Department of Surgery 1,Fukushima Medical University, Hikarigaoka, Fukushima, Japan,
ZInstitute of Advanced Biomedical Engineering and Science, Tokyo Women_s Medical
University, Kawada-cho, Shinjuku-ku, Tokyo, Japan

Background: The present study was designed to establish a novel tissue
engineering approach for diabetes mellitus (DM) by fabricating a tissue sheet
of pancreatic islet cells for the use of in vivo transplantation.

Methods: Single cell suspension of pancreatic islet cells was obtained from
Lewis rats. Cells were then plated onto the laminin-5-coated thermo-
responsive culture dishes. After the cells reached confluency, islet cells were
harvested as a uniformly connected tissue sheet by lowering the culture
temperature to 20°C for 20 min. The functionality of the harvested islet cell
sheet was assessed by histological examination, culture studies, and
transplantation in vivo.

Results: Histological examination revealed that the harvested islet cell sheet
composed 76% and 22% of insulin- and glucagon-staining positive cells,
respectively. When we replated the tissue sheet into a new culture dishes, we
found positive response of the tissue sheet in the glucose-challenge test.

In vivo existence of the islet cell sheet was confirmed in studies where tissue
sheet was transplanted into the subcutaneous space of rats.

Conclusions: The present study describes an approach to create a functional
sheet of pancreatic islet cells in vitro, which can be transplanted in vivo. The
present study can serve a basis for the creation of novel type of cell-based
therapy for DM without requiring cell infusing into the blood circulation.

P-10.10

Exendin-4 stimulates beta-cell replication in mouse adult islet grafts but not in
human adult islet grafts in mice

Lei Tian', Huimin Yi', Jie Gao', Timothy D. O'Brien?, David E. R. Sutherland’,

Bernhard J. Hering', Jian Luo®, Zhiguang Guo'*

'Schulze Diabetes Insitute and Department of Surgery,University of Minnesota,
Minneapolis, MN, United States, “Department of Veterinary Population Medicine,
University of Minnesota, Minneapolis, MN, United States, *Amgen Inc, United States

B cells of aged adult have extremely low rates of replication and that aging
correlates with the decreased capacity for B-cell replication. In this study, we
compared the effect of exendin-4 on stimulating B-cell replication in mouse
adult islet grafts and in human adult islet graft in mice. Donor mouse islets

were isolated from retired breeder C57BL/6 mice (over 36 weeks old). Total
100 islets were transplanted under the left kidney capsule of each
streptozotocin induced-diabetic C57BL/6 mouse. Human islets with >80%
purity and >90% viability, from three different adult donors (> 46 years
old), were obtained from the NIH and JDRF Islet Cell Resource Centers.
Total 2000 IE human islets were transplanted under left kidney capsule of
each streptozotocin induced-diabetic nude mice. These recipient mice were
given bromodeoxyuridine (BrdU) at 100 mg/kg/day and with or without
exendin-4 at 10 nM/kg/day. At 4 weeks posttransplantation, nephrectomy
was performed to remove kidney bearing islet grafts for insulin and BrdU
double immunofluorescence staining. With or without exendin-4 treatment,
normoglycemia was achieved in all recipient C57BL/6 mice that received 100
syngeneic mouse islets. However, normoglycemia was achieved in signifi-
cantly fewer days in exendin-4 treated C57BL/6 mice. The mean number of
days required for achieving normoglycemia was 16 = 5 days in untreated
C57BL/6 mice (N=10) and 11 + 6 days in exendin-4 treated C57BL/6 mice
(N=11, p<0.05). At 4 weeks post-human islet transplantation, 10 of 14
untreated nude mice and 13 of 15 exendin-4 treated nude mice achieved
normoglycemia. The mean number of days required for achieving normo-
glycemia was 11 + 5 days in untreated nude mice (N=10) and 6 + 4 days
in exendin-4 treated nude mice (N =13, p <0.05). The mean percentage of
BrdU + B cells in mouse islet grafts was 3.2 + 2.1% in untreated C57BL/6
mice and was 16.7 £ 5.8% in exendin-4 treated C57BL/6 mice (p <0.01).
However, few BrdU + f cells in human islet grafts were detected in
untreated or exendin-4 treated nude mice. Our data demonstrated that
exendin-4 treatment can stimulate B-cell replication in mouse adult islet
grafts but not in human adult islet grafts and indicated that targeting GLP-1
receptors on human adult B cells by GLP-1 analogs is not sufficient to
stimulate human B-cell replication.

P-10.11

Transgenic expression of insulin-like growth factor-II (IGF-II) in pancreatic
islets to prevent apoptosis

Amy Hughes'#**, Amanda J. Kupke'?, Chris J. Drogemuller'?,

Daisy M. Mohanasundaram'?, Claire F. Jessup'??, Clyde R. Milner'2, Clare Mee'?,
Patrick T. Coates'??

'Islet Transplantation Facility, The Queen Elizabeth Hospital, Woodville, SA, Australia,
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Aims: Pancreatic islet transplantation offers a potential cure for Type 1
Diabetes Mellitus (TIDM). However, due to a variety of extrinsic and
intrinsic factors, greater than 60% of islets undergo significant apoptosis
within the first 48-hours post-transplantation. Insulin-like growth factor II
(IGF-1I) is a potent regulator of apoptosis and physiological down-
regulation of IGF-II in the neonatal pancreas correlates with beta-cell loss.
Transgenic expression of IGF-II may protect transplanted islets. Ex vivo
manipulation of islets prior to transplantation results in increased specificity,
in addition to long-term and local transgene expression. The aim of this
study was to infect human and rat pancreatic islets such that they express
IGF-II and to determine whether IGF-II expression protects islets from a
range of apoptotic assaults in vitro.

Methods: A replication deficient adenoviral construct encoding human
IGF-II (AdV-IGF-II) was generated and used to transduce human and rat
islets. Insulin release by transduced islets was measured by ELISA. The
protective effect of IGF-II was determined by staining islets challenged with
hydrogen peroxide for necrosis (TAAD) and apoptosis (TMRE). Pro-
inflammatory cytokines known to induce islet apoptotic death (IL-1f3 and
IFN-vy) were used to treat untransduced human and rat islets for 24 h.
Assays for AnnexinV and caspase (three and seven) activity were used to
detect early apoptosis by flow cytometry.

Results: Islets were successfully transduced with MOI 10-200. Transduction
did not affect insulin secretion or cell viability. ELISA revealed transduced
islets secreted 55 ng/ml IGF-II but did not show resistance to apoptosis
following hydrogen peroxide challenge. An in vitro model of cytokine-
induced apoptosis was established in isolated human islets, rat islets and
rodent insulinoma cell lines (RINm and NIT-1).

Conclusion: Islets were successfully transduced without affecting function or
viability. Further studies will determine the extent of IGF-II mediated
protection on transduced islets following apoptotic assault. Transduction of
islets with developmental genes is a novel strategy to improve islet viability.
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IBMIR: in vitro study of role of rapamycine on macrophage activation during
islet transplantation

Kevin Vivot, Allan Langlois, William Bietiger, Michel Pinget, Laurence Kessler, Séverine
Sigrist*

Centre européen d'étude du Diabéte, Boulevard René Leriche, Strasbourg, France

Human islets exposed to human blood trigged an “instant blood mediated
inflammatory reaction”, IBMIR, characterized by platelet consumption, and
activation of the coagulation and complement systems. Less than 50% of
infused islets in the portal vein survived after transplantation. Rapamycine is
one of the three molecules that composed the immunosupressive treatment
applied during pancreatic islets transplantation. However, its role on the
blockage of IBMIR have to be determined. The aim of this work is to
evaluate in vitro the role of the rapamycine in the prevention of inflamma-
tory reaction by the study of macrophage activation. The cellular model used
in this work was a primary culture of macrophage isolated from Rat. Effect
of rapamycine on cellular viability was measured by Cell Titer® and
apoptosis was studied by the cleavage of caspase 3 using western blotting.
Macrophage migration was measured using a modified Boyden chamber and
cytokine liberation was evaluated using RayBiotech® Cytokine Antibody
Arrays. Finally, the study of molecular signaling pathway of macrophage
activation during IBMIR was evaluated by the study of protein phosphor-
ylation like p70-S6K for the mTOR (mammalian Target of Rapamycin)
pathway and JAK?2 (Janus Kinase 2) for the chemokine pathway. The results
of viability test suggest that rapamycin decrease the macrophage viability by
apoptosis. Indeed, the rapamycin toxicity is maximal after 48 h of
incubation, the percentage of living cells is 26.22% + 7.19 (*) and

28.61 = 7.11 (*) for respectively 1 ng/ml and 100 pg/ml of rapamycine. The
migration study shows a significant inhibition of chemotaxis induced by islet
supernatant from 2.32 + 0.3 to 1.31 £ 0.11(n=4, p<0.001) with 100 pg/
ml of rapamycin. The cytokine analysis shows an increase of IL-10 and IL-6
secretion when macrophages are exposed to islets supernatant. Moreover,
this secretion is inhibited with rapamycin. Finally, study of molecular
signaling pathway shows that IBMIR activates the chemokine pathway
which is inhibited in presence of rapamycine These data suggest that
rapamycin could modulate IBMIR throught the chemokines signaling
pathway. Moreover, understanding the molecular signaling pathway of
IBMIR could improve islet viability during transplantation.

P-10.13

Identification of new therapeutics targets to increase islet vascularization
during transplantation

Allan Langlois*, William Bietiger, Michel Pinget, Severine Sigrist

Centre eurapéen d'étude du Diabéte, 1, boulevard René Leriche, Strasbourg, France

Background: Rapid and adequate revascularization of transplanted islets are
essential for islet survival and function during transplantation. Previous
studies have shown that Deferoxamine (DFO), an iron chelator using in
clinical treatment of iron overload, increases VEGF (Vascular Endothelial
Growth Factor) expression in pancreatic islets by hypoxia and improve
metabolic control of diabetic syngenic rats. However, molecular signalling
pathways implicated in islets revascularization has to be elucidated. The aim
of this work was to identify angiogenic factors implicated in vascularization
of islets in order to develop new therapeutics targets.

Methods: f cell lines from rat insulinoma (RINmS5f) were incubated with or
without DFO (10 uM) during 1 and 3 days of culture. The identification of
molecular pathway implicated in islets revascularization with DFO was
realised using a Rat Angiogenesis RT? ProfilerTM PCR Array.

Results: DFO induces an overexpression of VEGF like demonstrated in
our last study. However, analysis of PCR Array has shown that DFO
also overexpress specificly the VEGFD. Moreover, 3 days after treatment,
DFO overexpress several angiogenic factors: — Growths factors: IGF-1,
FGF, PGF, PDGF, EGF, CTGF, Midkine and Epiregulin, — Constitu-
tives proteins of extracellular matrix: Collagen type 18a1, PECAM-I,
Fibronectin 1 and VE-cadherin, — Proteins implicated in the formation
and in the maintenance of vessels: MMP19, MMP9, MMP3, TIMP3,
BAIl and angiopoietin2. Finally, we have observed an overexpression of
leptin with DFO. Moreover, leptin induces an increase in VEGF/
VEGFR?2 levels.

Discussion: PCR Array represents an interesting tool to identify molecular
signalling pathways of angiogenesis to stimulate pancreatic islets
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vascularization. Finally, this work could permit to test new pharmacological
targets to improve islets viability during transplantation.

P-10.14

Rapamycin does not adversely affect intrahepatic islet engraftment in mice and
improves early islet engraftment in humans

Raffaella Melzi', Paola MaffiZ, Rita Nano', Valeria Sordi', Alessia Mercalli', Marina
Scavini', Antonio Secchi?, Ezio Bonifacio®, Lorenzo Piemonti’

'San Raffaele Scientific Institute, Beta Cell Biology Unit, San Raffaele Diabetes Research
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Regenerative Therapies Dresden, Dresden, Germany

Objective: In this study we examined the effect of rapamycin (RAPA), a key
component of the immunosuppressive regimen in clinical islet transplanta-
tion, on islet engraftment and function in vivo.

Methods and Results: Diabetic C57BL/6 or BALB/C recipient mice were
transplanted with 350 syngeneic islets through the portal vein (PV-Tx;
C57BL/6 n=60; BALB/C n=22) and treated with once-daily oral RAPA
(1 mg/kg) or vehicle. No differences in post-transplant blood glucose
concentrations and glucose tolerance were observed between RAPA- and
vehicle-treated mice. The impact of RAPA on human islet engraftment was
assessed in 10 patients with type 1 diabetes treated with 0.1 mg/kg/day
rapamycin before islet transplantation. Compared to non pre-treated islet
transplant recipents (n = 12), RAPA pre-treated patients had increased blood
RAPA concentrations (p=0.006) and fasting C-peptide concentrations
(p=0.005) in the two weeks post-transplant. RAPA pre-treatment was
associated with a reduction in chemokines CCL2 and CCL3 concentrations
pre-transplant (p <0.01), and a dampened chemokine response (p =0.005)
post-transplant. Concordantly, in vitro RAPA inhibited the secretion of
CCL2 and CCL3 by monocytes.

Conclusion: Rapamycin does not adversely affect intrahepatic islet engraft-
ment in the mouse, and potentially improves islet engraftment in humans by
an anti-inflammatory mechanism.

P-10.15

Role of CCL2/MCP-1 in islet transplantation
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Germany

Objective: High levels of donor-derived CCL2/MCP-1 have been associated
with poor islet allograft outcome in patients with type 1 diabetes. The aim of
our work was to determine whether CCL2/MCP-1 secreted by the islet has
independent pro-inflammatory effects that influence engraftment and graft
acceptance.

Research Design and Methods: A mouse model of syngeneic intraportal islet
marginal mass transplantation in which CCL2”" mice were used alternatively
as islet donors or recipients was established to determine whether donor and/
or recipient CCL2/MCP-1 affected islet function post transplant. In man, we
analyzed the relationship of islet CCL2/MCP-1 and/or post islet transplant
inflammation (CRP concentration) to islet function post transplant in 30
patients with type 1 diabetes who received a single islet infusion obtained
from single donor.

Results: Both in mouse and human CCL2/MCP-1 is significantly positively
associated with other cytokines/chemokines, in particular with the highly
released “pro inflammatory” IL-6 and CXCL8/IL-8 or CXCL1/KC.
Transplantation of CCL27" islet into syngenic recipients did not improve the
transplant function. Transplantation of islet into CCL2”" syngenic recipients
led to a significant improvement of transplant function and partial
abrogation of local hepatic inflammation. When evaluated in human islet
CCL2/MCP-1 release was strongly related to the immediate local inflam-
matory response in the liver and impacted short-term human islet function
dependently by the induced inflammatory response and independently by the
immunosuppressive therapy.
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Conclusions: The data showed that islet CCL2/MCP-1 release is a sign of
“inflamed” islets without having a direct role in graft failure. On the other
hands a causal effect for developing detrimental pro-inflammatory condi-
tions after transplant was proved for recipient CCL2/MCP-1. Strategies to
selectively decrease recipient, but not donor, CCL2/MCP-1 release may
increase the success of islet transplantation.

P-10.16

The anterior chamber of the eye allows performing noninvasive, repeated live
imaging of islet allograft rejection

Midhat Abdulreda’, R. Damaris Molano', Gaetano Faleo’, Allison L. Bayer', Judith
Molina', Per-Olof Berggren'?, Camillo Ricordi', Alejandro Caicedo’, Antonello Pileggi'*
"Diabetes Research Institute, University of Miami Miller School of Medicine, Miami, FL,
United States, “Karolinska Institutet, Rolf Luft Research Center for Diabetes and
Endocrinology, Stockholm, SE, Sweden

Background: Immune allograft rejection has traditionally been studied
extrapolating from static snapshots of tissue sections retrieved from different
animals. To study the cellular mechanisms of islet allografts rejection in vivo,
we used a model of transplantation into the anterior chamber of the eye
(ACE). Aims of the studies were (i) investigating whether islet allograft
rejection occurs in the ACE and (ii) the feasibility of studying immune
responses using noninvasive, live imaging in the ACE.

Methods: DBA/2 mouse islets were transplanted into diabetic C57BL/6
recipients either in the ACE or under the kidney capsule (KDN) without
immunosuppression. Immune cell activity was monitored by live fluorescent
microscopy using as islet transplant recipients C57BL/6(B6.129P2-
Cxcr6tm1Litt/J) mice expressing green-fluorescent protein (GFP) in effector
and memory T-lymphocytes.

Results: Graft loss (glycemia >200mg/dl) occurred on postoperative day
(POD) 14 + 5 in the KDN (n=7) and 32.7 + 11.1 in the ACE (n=9;

p <0.002). We repeatedly monitored intra-ACE grafts in individual mice at
follow-up using live microscopy, which demonstrated increasing GFP +
lymphocyte infiltration that well correlated with loss of islet morphological
integrity, reduction of volume and function. GFP+ T-lymphocytes began
graft infiltration at POD + 3 without morphological changes. At POD + 14,
T-lymphocyte numbers increased as they started invading the allograft;
T-cells formed large clusters inside the islets that paralleled loss of islet mass
and integrity. Overall T-cell behavior was evaluated by quantitative tracking
of 4-dimensional recordings (20-min laps). T-cells traveled at 3pm/min track
velocity both around and within the islets, suggesting that T-cells moved
freely throughout the transplanted tissue. T-cells acquired a flattened
morphology during the late phase of rejection extending large pseudopodia
towards other T-cells. Dynamic analysis revealed extensive motility within
very short distances.

Conclusions: Intraocular islet allografts are rejected via a T-cell-mediated
destructive process resulting in hyperglycemia and that real-time, repeated,
non-invasive live imaging of immune cell infiltration and islet morphology is
feasible in the ACE. The ability of monitoring individual islets in the same
animal over time is an invaluable advantage of this model over conventional
transplant sites.
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Prolonged allogeneic islet graft survival into a prevascularized, subcutaneous
biohybrid device
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Background: Alternative implantation sites show great promise for islet
grafts. Prevascularized, subcutaneous devices can sustain long-term function
of syngeneic islet grafts in rats. Aim of the present study was to evaluate
whether allogeneic islets could restore euglycemia if implanted into a
subcutaneous, prevascularized biohybrid device designed to offer mechanic-
but not immune isolation.

Methods: Chemically diabetic Lewis rats received fully mismatched alloge-
neic islets from Wistar Furth rat donors into a prevascularized, subcutane-
ous device under the umbrella of systemic immunosuppression.

Results: Combined treatment with sirolimus and tacrolimus prevented
rejection (fasting glycemia <200 mg/dl; well-preserved islet with minimal/
absent mononuclear infiltrate at histopathology examination) for >80 days,
but was invariably associated with failure of achieving stable, nonfasting
euglycemia (n=4). We then developed a nondiabetogenic protocol based on
anti-lymphocyte serum induction and chronic fingolimod (Novartis) treat-
ment that resulted in euglycemia and long-term (> 60 days) islet allograft
survival into a biohybrid device (n=3). Additionally, well-preserved islets
with minimal mononuclear cell infiltrate were observed in explanted devices.
Conclusions: Our data indicates that long-term islet allograft survival can be
achieved in a prevascularized, subcutaneous device. Notably, the choice of
immune intervention appears to be critically important to allow adequate
engraftment and achievement of full function after islet implant.

P-10.18

Lack of cytoprotection of gabexate mesylate on pancreas cold preservation and
islet cells

Marco Doni'?, Anthony R. Hogan', Michele Podetta'?, R. Damaris Molano',

Angela Szeto', Lorenzo Cobianchi'?, Judith Molina', Elsie Zahr', Armando Mendez',
Paolo Dionigi?, Camillo Ricordi', Antonello Pileggi'*

'Diabetes Research Institute, University of Miami Miller School of Medicine, Miami, FL,
United States, 2IRCCS “San Matteo" Hospital, University of Pavia, Surgery, v. Golgi,
Pavia, Italy

Background: Activation of pancreatic enzymes during organ preservation
and islet isolation may negatively impact organ quality and islet yields. The
use of protease inhibitors in islet preservation solutions and/or at the time of
pancreas processing has been proposed as a means to improve islet recovery
after isolation. Clinical and experimental data support the cytoprotective
effects of the protease-inhibitor Gabexate Mesylate (GM) for the treatment
of acute pancreatitis. Aim of this study was to assess the impact of GM on
pancreas cold ischemia and islet cells.

Methods: Donor rats were injected IV with 0.2 or 4 mg of GM and their
pancreata were perfused with and stored in cold UW solution containing
increasing concentrations of GM (0.0.2, and 0.4 mg/ml), respectively. Cold
ischemia was carried on for ~18 h before islet isolation. Islet yields per
pancreas, recovery after culture, glucose-stimulated insulin release (GSIR)
and levels of NADPH-dependent oxidase (Nox; a measure of oxidative
stress) were assessed. The impact of GM on islet engraftment was evaluated
in a syngeneic model of intra-hepatic marginal mass transplantation
(2200IEQ/Kg) in animals treated or not with intravenous GM (3 mg
infusion over 1 h) at the time of transplant.

Results: After isolation, islet yield per pancreas was 559 + 209 IEQ in
controls, 752 + 314 IEQ in GM-0.2 group and 786 + 253 in GM-0.4 group
(n=>5 isolations, 4-5 donors each), without reaching statistical significance.
Recovery after overnight culture showed a loss of ~30% in control and
experimental groups (p=NS). GSIR showed no statistically significant
differences between islets obtained from ischemic glands treated or not with
GM. Nox levels showed unremarkable differences between groups. Recip-
ients of intra-hepatic marginal islet mass transplant and treated with GM
reverted diabetes with tempos comparable to controls (median =6 days) and
showed unremarkable differences during intravenous glucose challenge.
Conclusions: Our data suggests that GM is not an effective cytoprotective
agent for pancreas and islet cells, at least in the models and at the
concentrations utilized in our studies.

P-10.19

Noninvasive, live imaging studies of human islet cell biology in the anterior
chamber of the eye

Alejandro Caicedo’*, Rayner Rodriguez', R. Damaris Molano', Camillo Ricordi'?,
Per-Olof Beggren'?, Antonello Pileggi’

'Diabetes Research Institute, University of Miami Miller School of Medicine, Miami, FL,
United States, “Karolinska Institutet, Rolf Luft Research Center for Diabetes and
Endocrinology, Stockholm, SE, Sweden

Background: Human islet cell biology is cumbersome to study in vivo and
many assumptions on islet physiology have been derived by studying rodent
and human islets in vitro, while in vivo data can only infer islet activity based
on indirect measurements of plasma hormone concentrations. Notably,

functional imaging of islets in a living organism remains challenging, since
non- or minimally-invasive technologies remain not fully developed yet. The
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anterior chamber of the eye (ACE) has been utilized as a valuable
implantation site to study murine islet structure and function in vivo. In the
present study, we explored the value of the ACE for the in vivo study of
human islet biology.

Methods: Human islets (~500 islet equivalents per eye) were transplanted
into the ACE of streptozotocin-treated athymic nude mice. Graft function
was monitored by measuring nonfasting glycemic values and performing
intraperitoneal glucose tolerance tests (IPGTT). Longitudinal imaging of
human islet revascularization was performed by confocal laser scanning
microscopy following intravenous injection of fluorescein dextran. Islets
were visualized with reflected light.

Results: After transplantation, animals achieved and maintained normo-
glycemia for over 150 days. Human islets showed tight control of plasma
glucose concentrations during IPGTT performed two months after trans-
plantation. Islet neovascularization was completed within 30 days post-
transplant. The time to diabetes reversal paralleled the progression of new
vessel formation in islets.

Conclusions: Our data suggests that human islets transplanted into the
ACE of immunodeficient mice engraft and are fully functional, allowing to
achieve tight metabolic control. The ACE acts as a natural window
allowing for real-time, repeated, noninvasive in vivo imaging of human
islet cells in a living recipient. This can be performed on the very same
islet(s) of individual animals multiple times during the follow-up period,
which represents the uniqueness of this approach when compared to other
in vivo models.

Islet graft characterization

P-11.1

Elevation of vascular endothelial growth factor production and its effect on
revascularization and function of graft islets in diabetic rats

Ying cheng*, Yongfeng Liu, Tiemin Li, Ning Zhao

The First Hospital of China Medical University, Organ Transplant Unit of General surgery,
Shenyang, Liaoning, China

Background: To determine whether the elevated vascular endothelial growth
factor (VEGF) expression produced by the transfected vascular endothelial
cells (VECs) could stimulate angiogenesis of the graft islets and its effect
on the graft function.

Methods: The diabetic recipient rats were divided into three groups (n=10
each). In the control group, each rat was transplanted under the capsule of
the right kidney with 300 IEQ islets which were considered as marginal
grafts. In the VEC group, each rat was transplanted with VEC together with
the islets. In the VEGF group, each rat was transplanted with VEC
transfected by pIRES2-EGFP/VEGF165 plasmid and the islets. Blood
glucose and insulin were evaluated every other day after operation. The
intravenous glucose tolerance test (IVGTT) was performed 10 days after
transplant. Hematoxylin and eosin (Hand immunohistochemical staining of
kidney tissues for insulin-6, VEGF and CD34 were used to evaluate the
histology of graft islets, and the microvascular density (MVD) was
calculated.

Results: Blood glucose and insulin levels of plasma of rats in the VEGF
group restored to normal 3 day after transplantation. In contrast, diabetic
rats receiving the same islets displayed moderate hyperglycemia and insulin,
without significant difference between these two groups. IVGTT showed
both the amplitude of blood glucose induction and the kinetics of the blood
glucose of the VEGF group restored to normal after transplantation. HEand
immunohistochemical staining showed that a large amount of graft islets
were seen under the capsule of the kidney, which were positive stained by
insulin-6 Ab and VEGF Ab in the VEGF group. In the cell masses, VECs
positively stained by CD34 were observed. The similar masses were also seen
in the other two groups, but with fewer positive cells. There were no VEGF
positive cells appeared in theses groups. The MVD of VEGF group was
much higher than those in the other two groups.

Conclusion: Elevated VEGF production by transfected vascular endothe-
lial cells in the site of islet transplantation stimulates angiogenesis of the
islet grafts. The accelerated islet revascularization in early stage could
improve the outcome of islet transplantation, and reduce the mortality of
the grafts
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P-11.2

Comparison of adipocyte and bone marrow-derived mesenchymal stem cell as
an immune modulator in pancreatic islet transplantation

Duck J. Han'*, Yang H. Kim', Jeong-Chan R. Ra?, Dong-Gyun L. Lim', Yu-Mee Wee',
Monica-Y C. Choi', Song-Cheol Kim'

"University of Ulsan College of Medicine and Asan Medical Center, surgery,
Poongnab-dong, Songpa-gu, Seoul, Korea, Korea, ?RNLBIO Co., Ltd., Stem Cell Research
Center, Korea

Background: Allogeneic pancreatic islet transplantation has the potential to
cure type 1 diabetes. One of the barriers to islet transplantation is the
alloreactive T-cell response between donors and recipients. Adult mesen-
chymal stem cells (MSCs) were recently found to suppress effector T cell
responses and to have beneficial effects in various immune disorders.
Previous data have proven autologous BM-derived MSCs (BM-MSCs) as an
immune modulator to suppress T-cell and inflammatory responses and to
induce generation of antigen-specific regulatory T cells in rodent allogeneic
islet transplantation. As a source of these cells, the adipose tissue might be
easier compared with bone marrow. However, the in vivo function of human
adipose derived mesenchymal stem cells (hAD-MSCs) has never been
compared with bone marrow-derived mesenchymal cells (MSC) in trans-
plant model.

Methods: hAD-MSCs were isolated and characterised by adherence to
plastic, appropriate expression of surface markers, and differentiation
capability in vitro. The immunosuppressive properties of hAD-MSCs were
determined in vitro in mixed lymphocyte reactions.

Results: The hAD-MSCs showed a homogenous population of cells with
high expression levels of CD73 and CD90 and absence of CD31, CD34 and
CD45. The stem cell potential of the hAD-MSCs was verified by differen-
tiation into adipogenic, osteogenic, neurogenic, myogeneic and chondrog-
eneic cells. We compared the immunosuppressive properties of hAD-MSCs
with the well-characterized immunosuppressive properties of BM-MSCs.
hAD-MSCs did not provoke an in vitro xenoreactivity in MLR using rat
splenocytes and, moreover, suppressed mixed lymphocyte reaction (MLR).
In islet allotransplantation (Lewis to Fisher), hAD-MSCs injection alone did
not prolong allograft survival. However, combined treatment of hAD-MSCs
and CsA (5 mg/kg; for 2 weeks) significantly prolonged allograft survival
compared with CsA alone (>56.5 + 21.9 days vs 9.2 + 4.02 days).
Conclusions: These findings support that hAD-MSCs as well as BM-MSCs
has immunosuppressive properties in islet transplantation model. From this
result, we can deduce that hAD-MSCs could be a better alternative source
for immune modulator than BM-MSCs in islet allograft. We are performing
further study to dissect the mechanism of hAD-MSCs in prologation of islet
allograft survival.

P-11.3

The application of luciferase transgenic rats for experimental islet
transplantation model

Taihei Ito'*, Takashi Kenmochi', Kennichi Saigo', Michihiro Maruyama', Naotake
Akutsu’, Kazunori Ohtsuki', Chikara Iwashita’, Eiji Kobayashi?, Takehide Asano®
"Department of Surgery, National Hospital Organization Chiba-East Hospital, Japan,
2Division of Organ Replacement Research, Jichi Medical School, Japan, *Department of
Surgery, Teikyo University, School of Medicine, Japan

Background: Luciferase-experssing Lewis transgenic (Luc-LEW Tg) rats has
been developed by Dr. Kobayashi et al in Jichi Medical School. The aim of
this study was bioluminescence image monitoring of islets isolated from Luc-
LEW Tg rats and investigation of availability for experimental rat islet
transplantation model.

Methods: Islets were isolated from Luc-LEW Tg rats using Liberase and
1000 islets were transplanted to STZ diabetic Lewis (LEW) rats via portal
vein. After isolation, islets were incubated in culture medium including
D-luciferin and in vitro luciferase imaging of islets was obtained by
LAS3000mini™ (FUJIFILM). After transplantation, rats were injected
D-luciferin via tail vein and also scanned by LAS3000mini to obtain in vivo
bioluminescence image. Livers including grafted islets were resected, mashed
and lysed by buffer to elute lusiferase. Eluted luciferase quantified by
GloMax™096Microplate Luminometer (Promega) using ONE-Glo™
Luciferase Assay System (Promega).

Results: In vitro luciferase imaging of islets isolated from Luc-LEW Tg rats
were detected by LAS3000mini"™. Nevertheless, any in vitro lucifrerase
imaging of grafted islets in the liver was not detected, although diabetes
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induced by STZ was reversed. Livers including grafted islets were resected 0,
1, 7 days after transplantation and the amount of luminescence of eluted
luciferase were 26.2 + 1.2, 20.5 + 1.7 and 8.6 + 0.7 RLU/g, respectively.
This fact that the amount of luminescence decreased to about one-third for
7 days after transplantation is compatible with what is being said that
around 60-70% of injected islets in the liver would be destroyed after
transplantation without allogenic rejection.

Conclusion: Islets grafted in the liver were semi-quantified by luminometer
in LEW rat islet transplantation model using islets isolated from Luc-LEW
Tg rats. These results suggest that Luc-LEW Tg rat is a useful tool for
studies of islet transplantation.

P-11.4

Non-invasive imaging to monitor pancreatic islets function

M. Reza Mirbolooki', Michael Alexander', Ritu Kant?, Cristian Constantinescu?,
Min-liang Pan?, Suresh Pandey?, Robert Coleman?, Norah Milne®, David B. Hoyt',
Jogesh Mukherjee?, Jonathan R. T. Lakey'*

"Department of Surgery, University of California, Irvine, CA, United States, *Psychiatry
and Human Behavior, University of California, Irvine, CA, United States, *Radiological
Sciences, University of California, Irvine, CA, United States

Dopamine 2-like receptors (D2/D3) are expressed in pancreatic beta cells
and mediate inhibition of insulin secretion. We have developed a non-
invasive method to monitor transplanted islets using 18F-fallypride

(a selective dopamine D2/D3 receptor antagonist). In this study, our goal is
to evaluate the ability of our new non-invasive method to monitor islets
function. Isolated islets were incubated with 18F-Fallypride and autora-
diographic images analyzed using Optiquant imaging system. Islets cultured
at 37°C examined for their secretory responsiveness to glucose during a static
incubation. Isolated rats islets were preserved at 4°C for 4 h in four different
groups including: UW solution, UW supplemented with 5 mM glucose
(UWG), UW with continuous bubbling of oxygen (UWO), and UW
supplemented with both 5 mM glucose and continuous bubbling of oxygen
(UWGO). Pre-oxygenation was done for 10 min with 100% oxygen at a flow
rate of 2 1/min and continuous 100% oxygen bubbling in a flow rate of 0.2 1/
min during 4 h of preservation. In vitro autoradiography revealed 18F-
fallypride binds to isolated rat islets. Binding increased with the increment of
the number of islets as well as the size of them. Dopamine (100 pM)
competitively displaced 18F-fallypride bound to isolated rat islets. In Vitro
glucose stimulation assay revealed it also inhibited insulin secretion of islets.
Dopamine inhibitory effect was reversed by Sulpiride (a D2-like receptor
antagonist). 18F-fallypride did not affect islets insulin release. In Vitro
glucose stimulation assay revealed that oxygen treatment with or without
glucose improved islet function. In vitro autoradiography revealed 18F-
Fallypride binding increased with islet function improvement. Our results
suggest that 18F-fallypride may be a suitable tracer for PET-based
monitoring of islet function after transplantation. The in vivo experiment is
on going.

P-11.5

Imaging of human islets vascularization using a dorsal window model

Omaima M. Sabek'*, Mostafa W. Gaber?, Christy Wilson?, Janice Zawaski?,

Daniel W. Fraga', Ahmed 0. Gaber’

"The Methodist Hospital Research Institute, Surgery, Houston, TX, United States, *Baylor
College Of Medicine, Pediatrics, Feigin Center, Houston, TX, United States

Background: The islet of langerhans are micro-organs rich with blood
vessels. The process of islet isolation and culture disrupts the vasculature
structure of the islets. The reestablishment of an appropriate microvascular
supply is an essential prerequisite for the long-term survival and function of
the islet graft. In this study we examined the effect of coating the islets with
fibrin on the process of neovasularization. Isolated islets were embedded in a
three-dimensional fibrin or Matrigel matrix.

Methods: Human Islets (100 islet equivalent) were stained using the Dil dye
and transplanted in a mouse dorsal window model to evaluate angiogenesis
over a period of 17 days. Transplanted Islets were divided to two groups
either free islet or islets coated with fibrin gel. Animals were imaged
immediately, and at 3, 4, 8, 11 and 17 days post surgery using intravital
microscope. The Dil dye caused the islet to become fluorescent and visible
using Rodamine filter. FITC dextran was used to visualize the vasculature
structure surrounding the islets.

Results: Slow appearance of the characteristics immature vessels by day four
in the free islet transplant. Paucity of neovasculization expressed in low
density/unit measure of new blood vessels persisted till the day eleven post
free islet transplantation. In contradiction, the islet coated with fibrin
demonstrated early (day three) appearance of network of immature blood
vessels that produced significantly higher density/unit area for neovascu-
larization by day 11 post transplantation.

Conclusion: Fibrin plays a role in early neovascularization and support
sustaining new blood vessels development. Moreover, Fibrin forms a matrix
that helps keep the three-dimensional structure of the islet intact and
therefore reducing the environmental stress on the islets. The improvement
of islet graft vascularization and the maintenance of adequate microvascular
perfusion will contribute to the increased success of pancreatic islet
transplantation.

Islet isolation

P-12.1

Islets purified by differential osmotic shock maintain normal distribution of
cellular subpopulations and electrical coupling

Matias |. Guajardo’?*, lllani Atwater?, Pablo Caviedes?, Daniela Parrau?, Marco
Valencia?, Cesar Astorga?, Christian Arriagada’, Pablo Saez®, Juan P. Saez®

"Clinical Hospital of the University of Chile, General Surgery, Santos Dumont, Santiago,
Metropolitan, Chile, ?Biomedical Sciences Institute, University of Chile, Independencia,
Santiago, Metropolitan, Chile, *Biological Sciences Institute, Catholic University of Chile,
Chile

Background: pancreatic islet transplantation is considered an attractive
therapy for a subset of unstable DM1 patients, but the clinical results have
been disappointing. At present, the gold standard for purification of
pancreatic islets is enzymatic digestion by the Ricordi system with purified
collagenase; however, the enzyme itself induces damage to the islets, and that
could explain the reduction in graft function. Moreover, the use of the
enzyme greatly increases the cost associated with the entire process, limiting
access to this therapy in developing countries. In this work we present the
cellular and physiological characterization of islets isolated with a novel
protocol without the use of enzymatic digestion, based on physiological
properties of the beta cell.

Methods: we purified porcine islets with a non-enzymatic method, by
initially exposing the pancreatic tissue to very high glucose concentrations
and then washing with zero glucose solutions, to induce rapid swelling and
necrosis of the exocrine cells. Then the islets were purified using a
modification of the Ricordi system, and an islet enriched fraction was
collected. The islets were fixed in 4% formaldehyde and evaluated for the
distribution of the cellular subpopulations and for PDX-1 (+) cells. We also
performed inmuno-histochemistry to identify active caspase-2. Finally we
conducted micro-injection experiments with neurobiotin to evaluate the
electric coupling of the islets specifically through connexin 36.

Results: With the described protocol we obtained 5357 islets per gram of
pancreas, with over 90% purity. The cellular subpopulations show a normal
distribution, with a dominant mass of beta cells. The cells maintain their
electric coupling, with diffusion of the dye between the different subpop-
ulations.

Conclusions: with the method proposed we can produce functional pancre-
atic islets with a high yield and over 90% purity. The cellular distribution
conserves a near normal distribution of the endocrine subpopulations
without a significant increase in apoptosis pathways. Also, the islets
maintain electrical coupling, central for the glucose sensing mechanism.

P-12.2

Improvement of pancreatic islet cell isolation from NHBD: 15 cases report
Ying Cheng, Rui Shi, Guichen Li, Gang Wu, Shurong Liu, Yiman Meng, Ning zhao,
Yongfeng Liu*

The First Hospital of China Medical University, organ Transplant unit of General Surgery,
Shenyang, Liaoning, China

Background: Islet transplantation is a promising treatment for diabetes, but
poor islet isolation efficiency is still a major challenge. We improved the islet
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isolation method and used it to isolate functioning islets from non-heart-
beating donors (NHBD).

Methods: Fifteen pancreases were procured from NHBD (age: 28-45,
BMI: 18.5j5). The warm ischemia time was 2.5-4 min. The pancreases were
stored in University of Wisconsin solution for 4-10 h. Each pancreas was
cooled in situ via perfusion through only one cannula inserted into the
duodenal orifice of the main pancreatic duct, and digestion was carried out
using a modified Ricordi technique. Islets were purified on continuous
Ficoll density gradients and identified by dithizone staining. Islet viability
was assessed using acridine orange and ethidium bromide fluorescence
staining, and islet function was assessed using the static glucose stimulation
test.

Result: The islet isolation and purification procedure failed in one case (a
pancreas from a donor with chronic pancreatitis) and succeeded in the
other 14 cases. About 1597-2453 islet equivalents per gram of pancreas
(average purity, 75%, activity, 79%, stimulation index, 3.2) were
recovered.

Conclusion: the islet isolation method was improved by decreasing the
amount of time between procurement and isolation and the use of only
one cannula, inserted into the duodenal orifice of the main pancreatic
duct.

P-12.3

Effect of cold ischemic time on rat islet yield

Ying Cheng*, Shuning Xu, Rui shi, Ning Zhao, Yongfeng Liu

The First Hospital of China Medical University, Organ Transplant Unit of Gerenal Surgery,
Shenyang, Liaoning, China

Background: To investigate the effect of time of cryopreservation on quality
and yield of islets isolated from rat pancreas.

Method: Pancreases from Wistar rats (n=35 per group; one group for each
period of storage) were stored 0, 3, 6,9, 12, 15, 18, or 21 h in cold University
of Wisconsin solution. Islets were isolated and purified using a modified
University of Minnesota method. Yield and purity was determined using
dithizone staining, viability using AO/EB staining, and islet function using
the Insulin Secretion in Response to Glucose Challenge test.

Result: At 0 h of cryopreservation, the degree of purity and viability was
88% and 94%, respectively. The islet quality, viability, and in vitro
function were similar at 0, 3, and 6 h. The quality and viability decreased
after cryopreservation for more than 9 h. The yield and function of the
islets decreased significantly from control levels during the period between
9 and 18 h _ Pa.0l_Pa.05 . At 9, 12, and 15 h, the structure of most islets
was normal. Only a few islets had ruptured membranes with endocrine
granule leakage. At 18 h, the purity, viability, and in vitro function (43%,
36%, and insulin release index =1.5, respectively) failed to meet the clinical
criteria required for transplantation. Moreover, at 18 and 21 h, the
structure of most islets was abnormal.

Conclusion: The islet yield and function is reserved at least 6 h. After 18 h,
the islet graft is no longer suitable for transplantation.

P-12.4

Effect of cold ischemic time on islet yield and function

Rui Shi, Ying Cheng, Yong F. Liu*, Gui C. Li, Shu R. Liu, Gang Wu, Ning Zhao
The First Hospital in China Medical University, Department of General Surgery,
Shenyang, Liaoning, China

Objects: To investigate the effect of cold ischemic time on quality and yield
of islets isolated from adult pancreas in UW solution.

Methods: Eight adult pancreases were selected according to the cold
ischemic time: 4, 6, 8, 10, 12, 14, 20, and 24 h. Islets were isolated and
purified according to modified Minnesota program. The quality and the
degree of purity was defined as dithizone (DTZ, 140 mmol/l) staining. The
viability was defined as AO/EB staining. Insulin Secretion in Response to
Glucose Challenge in vitro defined the isolated islets function.

Results: The islet quality, viability and in vitro function showed no
difference in 4, 6 and 8 h cases. The quality and viability decreased after
preserved for more than 10 h. In 14 h case, the purity and the viability did
not meet the clinical criteria. The in vitro function showed the same trend.
The SI of 14, 20 and 14 h cases were less than 2.5, which means no reaction
to glucose.
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Conclusion: The islet yield and function was remained perfect within 8 h
preservation. Long cold ischemic time reduced the yield and function, after
12 h preservation, the islet graft was not available for transplantation.

P-12.5

Establishing a clinical islet program with a quality management system in
Australia

Anita T. Patel, Lindy J. Williams, Sharon Rogers, Janis Jansons, Philip J. 0'Connell,
Wayne J. Hawthorne

Westmead Millennium Institute, The Centre for Transplant and Renal Research,
Westmead Hospital, Westmead, Sydney, New South Wales, Australia

Background: Moving from a research program in human islet isolation to
clinical transplantation requires an exponential increase in islet quality, islet
quantity, resources, staff and ultimately the financial resources to afford this
change. There is also a corresponding need for clear documentation of all
aspects of the isolation in the form of a Quality Management System, which
adheres to the current Code of Good manufacturing Practice (¢cGMP). Our
experience in this process of change is described here.

Method: In the initial stages (1997-2000) of our program, the documenta-
tion focus was on the isolation process and reagent preparation and this was
documented by Word files. These formed the basis of our Production
Standard Operating Procedures (SOPs). Assistance from an established
source (2004) was crucial in establishing further areas of documentation for
¢GMP and the development of a quality management system. This
documentation has included staff training, equipment management, inven-
tory control and recording lot numbers for all reagents and consumables
used during an islation.

Results: From our initial base of 10 Production SOPs, we now have
developed 30 working SOPs, process records, data logs, labels and forms,
forming a total of over 200 documents. We are now managing a cGMP
system that includes Facility Management, Materiel Management and
Control as well as Qualification (equipment, reagents, consumables),
Personnel and Training, Process Development and Review including logging
non-conformances, Audits, Process Control and Safety. A computerised
document control system has been implemented and has assisted the quality
manager in maintaining document quality management for our clinical islet
isolation and transplantation program.

Conclusion: Moving to a cGMP document control process that conforms to
regulatory requirements has taken many years and a dramatic increase in
resources and funding. In moving from a research to a clinical islet program,
planning for resources and personnel is required so as to adhere to cGMP.

P-12.6

Comparison of Australian donor, pancreas and preparation characteristics of
transplanted and non-transplanted human islet preparations

Lina Mariana, Thomas Loudovaris*, Gaurang Jhala, Balasubramanian Krishnamurthy,
Natalie Sanders, Peter Campbell, Helen Thomas, Thomas W. H. Kay

St Vincent's Institute, Immunology and Diabetes, Fitzroy, Victoria, Australia

Background: We have successfully transplanted eight islet preparations into
five diabetic recipients. Many factors influence the outcome of isolating
islets, here we compare the characteristics of the donor, pancreas and islet
preparations of transplantable isolations with isolations that failed to meet
transplant criteria, including diabetic and non-heart beating donors
(NHBD).

Methods: Pancreata were shipped on ice in UW preservative solution. While
nearly all pancreata offered were accepted, pancreata from diabetic, NHBD
or donors with malignancy or with positive viral serology were excluded
from the non-transplant group or not processed. Islets were isolated using
Serva Collagenase and Neutral Protease and a procedure based on the
Ricordi Method.

Results: The transplantable group (Tx) include eight donor islet preps that
were transplanted and an additional four islet preps that met transplant
criteria but a matching recipient was unavailable. Average donor age of the
Tx-group was 42 years compared to 50 years for non-Tx group (n=34),
63 years for type 2 diabetics (n=6) and 57 years for NHBD (n=7). The Tx
group donors were heavier 109 kg compared to 82 kg but not taller on
average, both 172 cm. The Tx donor Body Mass Index was higher in the Tx
group, 34 kg/cm? compared to the non-Tx group, 27 kg/em? but had similar
pancreas weight 80 gm vs 76 gm. Tx Islet yields were greater in the TX
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group 404043 IEQ compared to 145546 1EQ, the yield difference as IEQ
per gm of pancreas was 5014 for the Tx group compared to 2099 for the non-
Tx group. While type 2 diabetic donors islet yields were not to dissimilar
too the non-Tx group, 1861 IEQ per gm of pancreas, non-heart beating
donors yield was much lower at 816 IEQ per gm of pancreas.

Conclusion: Using Serva Collagenase and Neutral Protease, transplantable
islet preparations appear to come from younger, heavier donors with

high BMI’s. Clearly islet yields were best in the Transplanted Donors with
little difference between non-Tx and Diabetic donors, while NHBD
produced the worst islet yields. However, physical donor characteristics
alone do not completely account for greater yields of islets obtained in the
transplantable preparations.

P-12.7

Peri-insular laminin within pancreases of young human donors is not resistant
to collagenase digestion

Jo M. Jefferis, Sarah E. Cross, Stephen J. Hughes*, Anne Clark, Derek W. R. Gray,
Paul R. V. Johnson

Nuffield Department of Surgery, Islet Transplant Research Group, Oxford University,
United Kingdom

Background: Islet isolation depends on collagenase digestion of the extra-
cellular matrix (ECM) within the islet-exocrine interface of the pancreas.
Islet yields from young donors (<30 years) are usually insufficient for
transplantation, although these islets potentially provide better physiological
function than those from older donors. Our understanding of the action of
collagenase to digest laminin, a basement membrane glycoproteins at the
islet exocrine interface is incomplete. In this study, we used an in vitro assay
to compare collagenase digestion of laminin at the interface in pancreatic
specimens of young and old donors.

Methods: With appropriate consent and ethical approval, human pancreata
were retrieved from five young (aged 19-28 years) and five old (aged 45—

60 years) donors. Cold ischaemia time was < 10 h. Tissue blocks (~0.5 cm?)
were snap-frozen in liquid N2. Specimens were cryo-sectioned at 10—15-uM
thickness and stored at -25°C. Sections were thawed and incubated + Lib-
erase at 1.4 mg/ml in HBSS for 5 min. at 37°C. Digestion of the ECM within
the islet-exocrine interface was analysed by double immuno-labelling for
insulin and laminin and semi-quantified by morphometry using image analysis
(Zeiss KS-400), with 12 + 5 islets assessed/section. Data were expressed as
area of laminin/islet area £ SEM. Statistical analysis was by t-test.

Results: The mean laminin-islet area ratio in controls was 0.448 £ 0.060,
compared to 0.246 £ 0.031 in Liberase treated sections (p <0.005). No
difference was seen between young and old donors (Control, HBSS alone
0.390 + 0.063 vs 0.506 + 0.106; Liberase treated 0.249 + 0.041 vs

0.242 + 0.047, respectively). Confocal microscopy showed dissolution of
the double basement membrane surrounding islets following treatment with
Liberase when compared to controls.

Conclusions: Laminin in the double basement membrane is digested by
commercially available collagenase blends to the same extent observed with
most collagen sub-types. Collagenase digestion of peri-insular laminin within
the pancreas of young donors is not impaired. These results raise concerns
that islets fragment during isolation following destruction of the glycopro-
tein framework. This could in part account for low islet yields.

P-12.8

The impact of ischemic stress on the quality of isolated pancreatic islets
Masafumi Goto'*, Takehiro Imura’, Akiko Inagaki', Norihiko Ogawa?, Hideyuki Yamaya?,
Keisei Fujimori®, Yoshimochi Kurokawa®, Susumu Satomi?

'International Advanced Research and Education Organization, Tohoku University, Seiryo-
machi, Sendai, Japan, ZDivision of Advanced Surgical Science and Technology, Tohoku
University, Seiryo-machi, Sendai, Japan, *Division of Surgical Oncology, Tohoku
University, Seiryo-machi, Sendai, Japan, *Innovation of New Biomedical Engineering
Center, Tohoku University, Seiryo-machi, Sendai, Japan

Background: Although the ischemic stress of the donated organs was
revealed to have a strong negative effect on islet recovery, the impact on islet
quality remains uncertain. In the present study, therefore, the influence of
ischemic stress on the expression of inflammatory mediators on the isolated
islets was examined. Furthermore, the impact of ischemic stress on the
energy status of the pancreatic tissues was also evaluated.

Methods: The pancreatic islets were isolated from adult porcine pancreata
subjected to 16 h cold ischemia times (CIT) in addition to 40 min warm
ischemia times (WIT). The islet yield, the loss of islets during the first 24 h in
culture, ADP/ATP ratio, ATP/DNA, glucose stimulated respiratory activity,
in vivo bioassay, and the expression of inflammatory mediators (tissue factor
(TF), MCP-1, macrophage migration inhibitory factor) on the isolated islets
were evaluated. The ATP/DNA of the exocrine tissues during isolation
procedures was also analyzed.

Results: The islet yield, survival rate during culture, and glucose stimulated
respiratory activity were significantly lower in the case with 16 h CIT and
40 min WIT comparing to the control group (p <0.0001, 0.0006, and 0.002,
respectively). On the other hand, ADP/ATP ratio, TF expression, and MCP-
1 expression on the isolated islets were higher in the ischemic group
(p=0.005, 0.16, and 0.005, respectively). During isolation procedures, the
ATP/DNA of the exocrine tissues was extremely lower in the ischemic group
compared to the control group (p <0.0001). Notably, however, both ATP/
DNA and ADP/ATP ratio of the isolated islets were well preserved even in
the ischemic group (p=0.45 and 0.40).

Conclusions: This data suggests that the ischemic stress during the preser-
vation period negatively affects the energy status of the exocrine tissues, and
the destruction of the exocrine tissues, in combination with warm ischemic
stress during isolation procedures, subsequently decreases islet activity and
induces the expression of inflammatory mediators on the isolated islets.

P-12.9

Comparison of Human islet isolations with or without the use of
Desferrioxamine (DFO)

Thomas Loudovaris'*, Lina Mariana', Lindy Williams?, Anita Patel?, Jenny Gunton®,
Helen Thomas’, Phil J. 0'Connell?, Thomas W. H. Kay', Wayne Hawthorne?
"Immunology and Diabetes, St Vincent's Institute, Fitzroy, Victoria, Australia, ?Westmead
Hospital, Centre for Transplant and Renal Research, Westmead, NSW, Australia, *Garvan
Institute of Medical Research, Darlinghurst, Sydney, NSW, Australia

Background: Islet transplantation has developed into a therapeutic treat-
ment for select type 1 diabetic patients. Availability is however limited by the
lack of donors and from losses during the islet isolation process. Manufac-
ture of islets is a mixture of mechanical and enzymatic processes, exposing
islets to biochemical and mechanical stresses. DFO, an antioxidant and iron
chelator is known to inhibit oxidative stress-induced death. The use of DFO
has also been shown to be beneficial to islets in rodent transplant models.
Aim: In this study we evaluate the benefits of DFO when used in the
isolation of human islets.

Methods: All pancreata were shipped on ice in UW preservative solution.
Islets were isolated using Serva Collagenase and Neutral Protease and a
procedure based on the Ricordi Method. In isolations with DFO, DFO was
added to solutions post the digestion step. This procedure was performed at
both Australian Islet isolation facilities, St Vincent’s Institute and Westmead
Hospital.

Results: 13 pancreata that were isolated using DFO (grp:1) and 40
pancreata without DFO (grp:2). Group 1 and group 2 were similar in Donor
Age, 49 years old and 50 years old, Body Mass Index, 29 kg/cm? and 30 kg/
cm? and Cold Ischemia Time, 418 min and 3907 min respectively. Pancreas
weights were similar between the two groups 74 gm and 77 gm respectively.
Islet yields were higher in group 1 (3239 IEQ/gm pancreas) compared to
group 2 (2679 IEQ/gm pancreas). In addition, 76.7% of islets were recovered
post purification in group 1 compared to only 55% in group 2. Islets from
DFO processed pancreata were more variable post culture with 61.4%
surviving compared to 56%. In Group 1, 31% (4/13) isolations had
transplantable yields (> 300000IEQ) compared to 15% (6/40) in group 2.
Studies are ongoing to evaluate the benefit of DFO by dividing the post
digest islets of individual pancreata into treated and untreated. Early results
are encouraging, treated islets appear to have greater viability and beta cell
content.

Conclusion: The use of DFO in the islet isolation process appearing to
benefit islet survival and viability may result in more islet isolations being
used for human transplantation.
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P-12.10

Comparison of donor variables and islet isolation outcomes using liberase and
serva enzymes

Lindy J. Williams, Anita T. Patel, Elvira Jimenez-Vera, Jing J. Wu, Matthew Vitalone,
Sinan Yol, Kelly Moyle, Vera Christou, Stacey Walters, Rebecca Stokes, Helena
Smith-Hurst, Peta Phillips, Philip J. 0'Connell, Wayne W. J. Hawthorne*

Centre for Transplant and Renal Research, Westmead Millennium Institute, University of
Sydney, Westmead, NSW, Australia

Background: Successful treatment of individuals with type 1 diabetes has
been achieved by intraportal transplantation of donor islets. The ability to
consistently isolate large numbers of islets suitable for clinical transplanta-
tion is crucial if it is to become a widely accepted therapy. However, donor
and enzyme characteristics that are predictive of a successful transplant
outcome are yet to be determined. The aim of this study was to determine
what donor characteristics were predictive of a transplantable islet prepa-
ration for both the Liberase HI and SERVA enzymes.

Method: Islets were isolated from donor pancreases with a modification of
the Ricordi method using either Liberase HI or SERVA NBI collagenase
and NP (SERVA). Islet preparations were divided into groups (Trans-
planted vs Non-transplanted, Liberase vs SERVA) and for each isolation,
total islet equivalents (IEQ) and IEQ/g pancreas were determined. Donor
characteristics such as donor age, body mass index(BMI), pancreas weight
and cold ischaemic time(CIT) were compared to type of enzyme used and
analysed statistically. Groups were further stratified according to donor age
into 10 year cohorts and analysed for total IEQ and IEQ/g pancreas.
Results: Transplanted islet preparations had a greater total IEQ and IEG/g
pancreas compared to their non-transplanted counterparts. Donor charac-
teristics predictive of a suitable islet preparation were shorter

CIT(4.9 £ 0.5 h;p=0.002), larger BMI(30.3 + 1.0 kg/m*p=0.012) and
greater pancreas weight(98.1 + 5.9 g;p=0.009). Stratification of islet prep-
arations according to whether they had been transplanted or not, and
analysis according to type of enzyme used CIT(p=0.001), BMI(p=10.02)
and pancreas weight(p=0.024) had a significant impact on total IEQ and
IEQ/g pancreas in the Liberase HI, but not the SERVA group. When
stratified for age of donor there were no significant differences between the
Liberase or SERVA enzyme except in the 50-59 year cohort where
preparations performed with Liberase achieved a significantly greater
number of TEQ(496858.7 + 73615.8 vs 305923.3 + 40270.8;p=0.02) and
IEQ/g pancreas(6592.6 £ 850.1 vs 3617.9 = 394.2;p=0.001).

Conclusions: Donor factors predictive of a transplantable islet preparation
were shorter CIT, higher BMI and larger pancreases. In the age group
(50-59 years) enzyme type, but not CIT, BMI or pancreas weight, appear to
predict better islet yields.

P-12.11

Comparative study on enzymatic activity and molecules stability of some
commercial proteolytic enzymes used in pancreatic islet isolation

Monica Salamone'?, Salvatrice Rigogliuso?, Gregorio Seidita®, Angela Cutitta', Giorgia
Adamo®, Salvo Mazzola', Federico Bertuzzi**, Giulio Ghersi?

"IAMC-CNR, UOS di Capo Granitola, Trapani, Italy, “Cellular Biology and Development,
University of Palermo, Palermo, Italy, 3Bi0pathalogy and Biomedical Methodologies,
University of Palermo, Palermo, ltaly, *Niguarda Hospital, Diabetology, Palermo, Italy

In pancreatic islets isolation for cell therapy the major enzymes used are
obtained from Clostridium hystoliticum: class I and class II collagenases.
They are used in a defined tissue dissociation enzyme mixture together with
neutral protease (Dispase) or thermolysin (Thermostable Neutral Protease).
However, just to now, people working in islets production found variable
outcomes in isolation procedures mainly due to large variability in enzymatic
blend composition and efficacy. Using electrophoresis and gelatin zymog-
raphy approaches together with densitometry evaluation assays we com-
pared the composition, stability and auto-digestion processes of C.
hystoliticum collagenases, Neutral protease and Thermolysin from Roches
and Serva. Moreover, we have assessed: —the stability of enzymes when they
are in solution at different temperatures (-20°C; 0°C and room temperature);
—their digestive activity when applied at different working temperatures
(25°C; 30°C; 37°C and 42°C). Our results shown a heterogeneous compo-
sition of the different enzymatic blend enzymes analyzed. Furthermore,
heterogeneity is observed among different batch enzymes; we found several
more proteins and/or fragments compare to HPLC profiles published by
vendors. In gelatin zymographyes several digestive bands were catalytic,
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showing very high complex degradative patterns, in part active even in
condition of calcium deprivation. Additionally, in neutral protease from
Serva (and not in Thermolysin) contaminants with gelatinolytic activities
were detected. An auto-digestive/inactivation processes of enzymes occurred
at different working temperatures, reduced by lowering temperature up to
25°C. These data taken together strongly imply a not controlled digestive
processes due to several contaminants in enzyme blends and to autocatalytic
processes. Moreover, the presence of low molecular weight gelatine/
degradative activities obstacles the possibility to control islet digestion due to
aspecific catalytic activities. Generation of recombinant collagenases prob-
ably could be of help to overcome the variability in the extractive processes.

P-12.12

Glucose and Oxygen Supplements in UW Solution Improve Islet Isolation
Outcome

M. Reza Mirbolooki, Michael Alexander, Hamed Bozorgmanesh, Earl Steward, Darren
Malinoski, David B. Hoyt, Jonathan R. T. Lakey*

Department of Surgery, University of California, Irvine, CA, United States

Current hypothermic pancreas preservation strategies have not adequately
addressed issues of limited glucose and oxygen supply in the pancreas prior
to islet isolation procedures. Our goal is to develop a preservation method
to improve islet isolation outcome. Male Sprague-Dawley rats were used
as the pancreas donors. Procured pancreata were preserved for 4 h in
University of Wisconsin (UW); UW +5 mM glucose (UWG); UW +100% O,
(continuo us) (UWO); UW + 5 mM glucose +100% O, (UWGO). Tissue
samples of pancreata were collected fresh and following 4 h cold storage.
The following Parameters were assessed: cellular energetics [ATP, ADP,
AMP]; anaerobic end product [lactate]; oxidative stress [glutathione (GSH)];
necrosis [lactate dehydrogenase (LDH) release]; and apoptosis [DNA
fragmentation]. At 4 h of preservation, islet yield (Dithizone staining),
membrane integrity (FDA/PI staining), and in vitro function (Stimulation
Index) were determined after pancreata were digested with collagenase and
islets were isolated and purified by Gradient Stock Solution-density
centrifugation. Pig pancreata were procured and preserved for 4 h with
continuous oxygenation (UWO) to test if oxygen diffusion is a limit in a
large pancreas. Increasing the oxygen partial pressure in the oxygenated UW
solutions improved pancreatic tissue metabolism as evidenced by higher
ATP and energy charge and lower lactate levels. Although oxygen decreased
intracellular anti-oxidant capacity (GSH), the 5 mM glucose supplement
significantly reversed the oxygen side effect. Glucose and or oxygen
supplement could prevent apoptosis in pancreatic tissue. However, glucose
supplement alone (but not its combination with oxygen) induced necrosis.
Post-purification islet yield and function was significantly improved with an
oxygen/glucose supplement. The pig experiment revealed a significant ATP
increase in peripheral tissue, that extended to tissue 3 mm deep, but not the
tissue at the core (7.5 mm depth) of the pancreas as compared to the values
prior to preservation. Mathematical equations revealed 3 mm oxygen
diffusion improves intracellular ATP level in 64% of the pancreatic tissue
volume. Continuous oxygenation of pancreas plus glucose supplement of
UW solution could boost pancreatic tissue energy profile through aerobic
metabolism and improve islet isolation outcome through prevention of
apoptosis, necrosis, and improvement of intracellular antioxidant capacity.

P-12.13

MRI as a novel tool to develop new methods of pancreas distension to enable
homogeneous enzyme distribution for successful islet isolation

William E. Scott Ill", Appakalai N. Balamurugan', Joana Ferrer-Fabrega', Takayuki
Anazawa', Bradley P. Weegman', Bruce E. Hammer?, Shuichiro Matsumoto’, Efstathios
S. Avgoustiniatos’, Kristen S. Maynard', David E. R. Sutherland', Bernhard J. Hering',
Klearchos K. Papas'*

"Surgery, University of Minnesota, Minneapolis, MN, United States, ?Radiology,
University of Minnesota, Minneapolis, MN, United States

Background: A thorough, homogeneous enzyme distribution during pan-
creas distension is desirable to obtain maximum yields of isolated islets. It is
thought that some regions of the pancreas do not consistently receive
adequate enzyme to properly digest the extracellular matrix and free the
islets from their attachments.

Aim: To develop a tool to investigate the homogeneity of classic and novel
methods of enzyme delivery for porcine and human islet isolation.
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Methods: Pancreata were procured from Landrace pigs via en bloc viscer-
ectomy. The main pancreatic duct was then cannulated with an 18 g winged
catheter and MRI performed at 1.5T. Images were collected before and after
ductal infusion of chilled gadolinium-doped saline.

Results: It was observed that regions of the distal aspect of the splenic lobe
and portions of the connecting lobe and bridge may exhibit reduced delivery
of solution when traditional methods of distension are utilized.

Conclusion: Presently utilized methods of enzyme distension do not consis-
tently deliver adequate enzyme uniformly to all regions of the pancreas.
Novel methods of enzyme delivery such as selective re-cannulation and
distension of identified problem regions should be investigated for improved
enzyme distribution. MRI serves as a valuable tool to visualize and evaluate
the efficacy of current and prospective methods of enzyme distension.

Pancreas procurement

P-13.1

Comparison of HTK and UW preservation solutions for clinical pancreas
transplantation: an update of the Indiana University experience

Jonathan A. Fridell*, Richard S. Mangus, Martin L. Milgrom, John A. Powelson
Department of Surgery, Indiana University, School of Medicine, Indianapolis, IN, United
States

Objective: Histidine-Tryptophan ketoglutarate (HTK) solution has recently
been scrutinized for use in pancreas transplantation (PTx). A recent single
center study and a UNOS database review have suggested an increased
incidence of allograft pancreatitis and graft loss when compared to
University of Wisconsin (UW) solution. A recent randomized study failed to
show any significant difference between HTK and UW for pancreas
preservation. This study reviews our single center experience for pancreas
allografts preserved with HTK or UW.

Methods: A retrospective review was performed of all PTx performed at
TUH between 2003 and 2009 (n=308). All local procurements used HTK as
of 05/03. Our center routinely uses an HTK flush volume of 3-4 L. Data
included recipient and donor demographics, 7d, 90d and 1 yr graft survival,
peak 30 d serum amylase and lipase, length of stay (LOS), readmissions,
HbAI1C and c-peptide.

Results: Of the 308 PTx (HTK 258 (84%), UW 50(16%)), there were 172
SPK (56%), 74 PAK (24%), and 62 PTA (20%). There were more SPK
compared to PAK and PTA in the HTK group (HTK: SPK 160 (62%),
PAK 57 (22%), PTA 39 (15%); UW (SPK 11 (22%), PAK 17 (34%), PTA
22 (44%)), likely because the majority of SPK were from in-state donors
flushed with HTK and the majority of UW group were isolated PTx (PAK
or PTA) procured by other centers and imported . Otherwise, demographics
were similar for donor and recipient age, race, gender, and BMI, and donor
serum amylase and lipase. Median total ischemic times were longer for UW
(HTK 8 h, UW 9 h, p=0.01). Median follow-up was similar (HTK 38mo,
UW 34mo). There was no significant difference in 7d, 90d or 1 yr graft

Cox proportional hazards model for pancreas graft survival in 308
consecutive transplants, comparing HTK and UW solutions (p=0.73).
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survival [Figure 1], 30 day peak serum amylase (HTK 216, UW 163,
p=0.17) and lipase (HTK 156, UW 126, p=0.68), LOS, readmissions,
HbA1C or C-peptide.

Conclusion: No clinically significant difference between HTK and UW for
pancreas allograft preservation was identified. Specifically, no increased
incidence of allograft pancreatitis or graft loss was observed.

P-13.2

Continuous, real-time viability assessment of pancreata based on oxygen
consuption

Bradley P. Weegman', Joana Ferrer-Fabrega', William E. Scott lll", Takayuki Anazawa’,
Efstathios S. Avgoustiniatos', Takeshi Yuasa', Bruce E. Hammer?, Michael H.
Loughnane®, Bernhard J. Hering', Raja Kandaswamy', David E.R. Sutherland', Suszynski
M. Thomas', Klearchos K. Papas'*

"Department of Surgery, University of Minnesota, Minneapolis, MN, United States;
2Department of Radiology, University of Minnesota, Minneapolis, MN, United States;
JInstech Laboratories Inc., Plymouth Meeting, Pennsylvania, PA, United States

Background: Quantitative information describing whole organ viability is
limited using current donor organ quality assessment techniques. Visual and
physical inspections by the transplant surgeon along with biopsy are the
primary methods of determining organ quality, and are subject to
interpretation and sampling variability. Consequently, there is a need to for
a real-time technique that can offer quantitative information about whole
organ health. This study develops a method for the measurement of whole
organ oxygen consumption rate (OCR) normalized to tissue mass that can
be used to quantitatively assess the metabolic activity, and thereby viability,
of a porcine or human pancreas prior to islet isolation.

Methods: Porcine pancreata with preserved vasculature were procured from
non-heart beating donors (n=4). The celiac trunk and the superior
mesenteric artery (SMA) were cannulated and coupled using a Y shaped
splitter and then all leaks were identified and ligated. An oxygen sensor was
placed in-line upstream of the arteries to measure the (‘arterial’) oxygen
partial pressure (pO2) of the perfusion solution. The portal vein was also
cannulated and another sensor was attached to measure the effluent
(‘venous’) pO2. The temperature was maintained at 8°C and the organ was
perfused. The arterial and venous pO2, the gross whole organ weight, and
the measured flow rate were used to calculate the OCR per tissue. A slightly
modified technique was also used to evaluate human research organs.
Discussion: The average OCR value for all four porcine organs measured at
the time of arrival was 60 = 84 nmol/min/g (range =4-185). These findings
reflect a large variability in organ quality prior to long term cold storage and
demonstrate the sensitivity of the technique. Whole organ OCR may be a
valuable research tool for the assessment of procurement and preservation
techniques. More studies are required to develop baseline values for
determination of donor organ viability.

Conclusions: This real-time technique could be used to assess whole organ
quality during human and porcine pancreas procurement, during long term
perfusion, before islet isolation, or before whole organ transplant.

Stem cells

P-14.1

Ex-vivo expansion of adult human pancreatic islet beta cells

Shimon Efrat*

Department of Human Molecular Genetics and Biochemistry, Sackler School of Medicine,
Tel Aviv University, Ramat Aviv, Tel Aviv, Israel

Expansion of adult beta cells from the limited number of islet donors is an
attractive prospect. However, while evidence supports the replicative
capacity of both rodent and human beta cells in vivo, attempts at expanding
these cells in tissue culture result in loss of beta-cell phenotype. Our recent
lineage-tracing studies support the ability of human beta cells to survive and
significantly replicate in vitro. Beta-cell delamination out of the normal
epithelial structure, a process that results in dedifferentiation, seems to be
required for significant in-vitro proliferation. Thus, ways must be found for
inducing redifferentiation of the expanded cells ex vivo, or restoring their
function upon transplantation. Elucidation of the signaling pathways altered
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during beta-cell adaptation to growth in culture may provide clues for cell
redifferentiation. We found that human beta-cell dedifferentiation and
entrance into the cell cycle in vitro correlated with activation of the NOTCH
pathway and downregulation of the cell cycle inhibitor pS57. Inhibition of the
NOTCH downstream target HES1 using short hairpin RNA reduced beta-
cell dedifferentiation and replication, suggesting a potential target for
inducing cell redifferentiation following expansion in culture for use in cell
replacement therapy of diabetes.

P-14.2

Assessment of the differentiation potential of human adult pancreatic islets
derived progenitor cells in mice

Bin Luo'*, Ying Zhang?, Alex Zhang?

"Department of General Surgery, Xuan Wu Hospital, Xuan Wu District, Beijing, China;
2Cell Therapy Center, Xuan Wu Hospital, Xuan Wu District, Beijing, China

Objective: The current study aims to assess the differentiation potential of
progenitor cells derived from human adult pancreatic islets in mice.
Methods: Isolated adult human islets were cultured in media supplemented
with 10% FBS, B-FGF and EGF. After the human islets progenitor cells
(hIPCs) migrated out of islets and grew to confluence, they were passed by
trypson-EDTA digestion, proliferated at least 2000-fold and then cultured in
serum-free media for 4 days to form islet like cell clusters (ICCs). About 2
X106 hIPCs or ICCs were transplanted under the renal capsule of NOD scid
mice.

Results: One month after transplantation, 19 of 28 ICCs and 4 of 14 hIPCs
grafted mice were detected to secrete human C-Peptide at a low level. Only 7
of 19 and 2 of 4 C-peptide positive mice showed a glucose responsive
manner.

Conclusion: Our results demonstrate that hIPCs have the ability to
differentiate into insulin-secreting cells, but it’s function is still far from
satisfactory for diabetes cell therapy.

P-14.3

Report from Argentina of first three years follows up of autologous stem cells
implant in diabetes type 1 (World Wide Pioneer experience)

Roberto J. Fernandez Vina'*, Jorge Saslavsky?, Oberdan Andrin®, FRancisco Vrsalovic?,
Liliana Camozzi®, Janaina Ferreira?, Roberto F. Fernandez Vifia®, Carla D"ADamo?
'Biology, Maimonides University, Buenos Aires, Argentina, Interventional Cardiology and
Endocrinology, San Nicolas Clinica and Private Hospital SA, San Nicolas, Buenos Aires,
Argentina, *Interventional cardiology and Cells therapy, Fernandez Vifia Foundation
Argentina, San Nicolas, Buenos Aires, Argentina, “Hematologia, Facultad Medicina
Rosario, Santa Fe y Francia, Rosario, Santa Fe, Argentina

Background: The adults stem cells CD34 (+)CD38(-) have the capacity to
differentiate in functional cells on endocrine pancreas We did the first
implant of ASC in the world in diabetes 1 in 2005.

Objectives: To report the long time performance of Diabetic type 1 patients
treated with Stems cells implant.

Method: Following first 3 year on cell therapy for diabetes 1 the conclusions
are optimistic. In this study were observed the evolution of 38 Diabetic type
1 patients, 20 male, 18 female, average age 23.06 years old (+20.2). All the
patients were under insulin therapy. For the transplantation were harvest
bone marrow from iliac crest by aspiration, following the sample was
processed using a density gradient separation method, obtained 120 ml
(£95) of CD34(+)CD38(-) solution. For the implant was procedure a
catheterization through Spleen Artery. No complications or further events
were observed during or after the procedure. The patients were subjected to
clinical and blood samples control during the 12 months following the
implant. C-Peptide Basal (ng/ml), Basal 0.39, 6 Months 0.54, 36 Months
1.95, Increment 98.30%, C-Peptide after meal (ng/ml), Basal 0.46, 6 Months
0.56 36 Months 2.54, increment 151.63%, Hlc Basal 8.4, 6 Months 7.39,
36 Months 6,54, Decrement 24.58%, Insulin Basal (MU/ml), Basal 5.09,

6 Months 12,25, 36 Months18.66, Increment23.25%, Insulin Doses (IU/
day): Basal, 54,96, 6 Months 35,83, 36 Months 12.60, Decrement 65.44%.
Conclusions: The implant of mononuclear CD34 + CD38- (stem cells) from
autologous bone marrow improve pancreatic function in patients with type 1
diabetes, in a safety form and is maintained after 3 years at least.
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First report from Argentina of first three years follows up of autologous stem
cells implant in diabetes type 2

Roberto J. Fernandez Vina'*, Jorge Saslavsky?, Oberdan Andrin®, FRancisco Vrsalovic?,
Liliana Camozzi®, Janaina Ferreira?, Roberto F. Fernandez Vifia®, Carla D'ADamo?
'Biology, Maimonides University, Buenos Aires, Argentina, Interventional Cardiology and
Endocrinology, San Nicolas Clinica and Private Hospital SA, San Nicolas, Buenos Aires,
Argentina, *Interventional cardiology and Cells therapy, Fernandez Vifa Foundation
Argentina, San Nicolas, Buenos Aires, Argentina, “Hematologia, Facultad Medicina
Rosario, Santa Fe y Francia, Rosario, Santa Fe, Argentina

Objectives: To evaluate the long time performance of Stem cells implant in
pancreas in Diabetes Tipe 2 patients The adults stem cells CD34(+ )CD38(-)
have demonstrate the capacity to differentiate in functional cells on
endocrine pancreas.

Methods and Results: After 3 year on cell therapy for diabetes patients the
conclusions are optimistic. In this study were observed the evolution of 58
patients Diabetic type 2, 37 male, 21 female, 29-71 years old. 29 patients
were under insulin therapy, and 20 patients using Sulphonilureas +
Biguanidas. For the transplantation were harvest bone marrow from iliac
crest by aspiration, following the sample was processed using a density
gradient separation method, obtained 120 ml (£95) of CD34(+)CD38(-)
solution. For the implant was procedure a catheterization through Spleen
Artery. No complications or further events were observed during or after the
procedure. The patients were subjected to clinical and blood samples control
during the 36 months following the implant the implant C-Peptide (ng/ml),
Before Implante 1.18, 6 Months 1.17, 36 Months 2.19 8, Increment 48.42%,
C-Peptide after meal (ng/ml), Before implant 2.22, 6 months 2.95,

36 months 4.40, Increment: 95.52% (p=0.0036).HBCI: 9.14 basal, 8.25 at
6 months, at 36 months6.35, Decrement 21,25% (p=0.003), Insulin Basal
(MU/ml 12.33 6 months 15.27, 36 months 15.02 Increment 25.26%, Insulin
After Meal (MU/ml) 19.11, 6 months 15.27, 36 months 34.7 Increment:
58,75% (p=0.016) Pills per day 2,25 previously of implant after 36 months
0.33 (decrement of use 44.36% (p=0.0007) Insulin dose (IU/day) basal
50.59, after 36 months 9.55 Decrement 89,03% (p=10.037).

Conclusions: The implant of mononuclear CD34 + CD38- (stem cells) from
autologous bone marrow improve pancreatic function in patients with type 2
diabetes, in a safety form and is maintained after 3 years at least

P-14.5

“Stemness” properties of in vitro long-term cultured human islet cell
monolayers

Pia Montanucci, Giuseppe Basta, Chiara Alibrandi, Fausto Santeusanio, Riccardo
Calafiore*

Department of Internal Medicine, University of Perugia, Perugia, Italy

Background: We have examined long-term cultured, human islet-derived cell
monolayers (CM). CM were easily expandable in culture, through several
doublings, with no cell mass loss, and showed a prevailing p-cell functional
identity, as assessed by mRNA and protein expression for endocrine cell
markers. To evaluate whether long-term cultured CM would be associated
with “stemness” capability we have examined CM versus whole human islets
(HI), studying the expression of embryonic stem cell markers (Nanog, Sox-2,
Oct-4).

Methods: HI were obtained by multienzymatic digestion of human pancre-
ata, thereafter plated on tissue flasks, and allowed to adhere and expand for
several passages. We performed imunofluorescence and real time PCR
examination after transdifferentation into adipocytic, osteocytic and neu-
ronal phenotypes. We then encapsulated CM prior to graft into diabetic or
control NOD/SCID mice.

Results: Cell phenotype differed between HI and CM, during sub-culture
doublings. The new condition resulted in either rearrangement of pancreatic
hormone and key transcriptional factor expression, or decreased insulin
secretion or declined glucose-stimulated insulin release. Moreover, in basal,
when examined under immunofluorescence, CM unlike HI, showed

intense co-localization of all pancreatic hormones. Both CM and HI were
positive for Pdx-1, Islet-1, CD117, SCF, CD90, GK; although CM, unlike
HI, were positive for NGN3. The protein and the messenger for the
embryonic stem cell markers Sox-2, Nanog, Oct4 and ABCG2 were all
expressed both in HI and CM. “Stemness” properties were confirmed by
CM transdifferentation into adipocytic, and osteocytic and neuronal cell
phenotypes, with the staining with Oil red O, Alizarin red S and



2009 Joint Meeting of the IPITA and IXA abstracts

immunofluorescence analisys for neuronal marker (MAP2ab, TH, TUBB3,
Nestin, NeuN) confirming the differentiation potential. Quantification of
upregulated expression for PPARy, FABP4, Osteopontin and TUBB3 was
demonstrated by real-time PCR. Upon graft of encapsulated CM into
normal or diabetic NOD/SCID mice, the retrieved cells were vital in all
conditions at 60 days. Moreover, the encapsulated CM acquired an islet-like
configuration both, in terms of morphology and function.

Conclusions: The obtained data seem to indicate that CM, while holding
intrinsic stemness properties, may also expand and generate islet-like, insulin
producing cell clusters.

P-14.6

Reprogramming spleen into pancreas: a novel study of the molecular
mechani behind splenic hyme-to-epithelial transition

Stuart A. Robertson, Autumn Rowan-Hull, Paul D'Alessandro, Raina Ramnath,
Paul R.V. Johnson*

Academic Paediatric Surgery Unit, Nuffield Department of Surgery, John Radcliffe

Hospital, University of Oxford, OXFORD, United Kingdom

Background: A pluripotent islet source may overcome the current limita-
tions of donor pancreas shortages for islet transplantation. We have
previously shown that spleen can differentiate into insulin-producing cell-
clusters through mesenchyme-to-epithelial transition (MET). However,
understanding the molecular mechanisms controlling MET is essential for
harnessing this for future therapy. The aim of this study was to investigate
whether the spleen is truly re-programmed to no longer express the splenic
marker TIx-1, but instead express the pancreatic master gene Pdx-1.
Methods: Embryonic quail spleens (E4.5) and chick pancreatic epithelia (E4)
were micro-dissected, recombined as chimaeras, and cultured for 7 days in a
3D rotator culture system. These underwent in situ hybridisation with TIx-1
(n=9) or Pdx-1 (n=9), followed by sectioning (10mm). A peroxidase
reaction was performed to detect the quail-specific antigen QCPN. Micro-
dissected quail spleen controls (E4.5) also underwent in situ hybridisation
with Tlx-1 or Pdx-1 respectively (n=22). Expression was assessed by 2
independent observers.

Results: All quail spleen controls were positive for Tlx-1 (n=11) and
negative for Pdx-1 (n=11), confirming clean separation prior to recombi-
nation. However, no recombined chimaera showed TIx-1 expression in the
splenic mesenchyme, indicating 100% down-regulation of this gene (Tlx-1 is
normally expressed at this gestation). 5/9 (56%) chimaeras had co-
localisation of QCPN and Pdx-1 indicating up-egulation of Pdx-1.
Conclusions: Splenic mesenchyme underwent dramatic down-regulation of
Tlx-1 (100%) in the chimaeras and up-regulation of Pdx-1 in over half of
chimaeras (56%). This indicates that combining splenic mesenchyme with
pancreatic epithelium results in genetic re-programming from a splenic identity
to a pancreatic epithelial fate. This study demonstrates for the first time the
genetic control of islet MET in the avian spleen and is particularly significant,
as Pdx-1 expression is considered essential for normal beta-cell function.

Others

P-15.1

Correction of diabetes in mice following transplantation of an insulin-secreting
human liver cell line

Binhai Ren*, Prudence Gatt, Ann M. Simpson

Department of Medical and Molecular Biosciences, University of Technology, Sydney,
NSW, Australia

Somatic gene therapy is one strategy being considered to correct patient blood
glucose concentrations in Type I diabetes. It has been previously shown that
the stable transfection of the full length insulin cDNA contained in a plasmid
vector into the human liver cell line HuH7 resulted in synthesis, storage and
regulated release of insulin to the physiological stimulus glucose (Huh7ins
cells), with reversal of diabetes. However, glucose tolerance was not entirely
normal. In this study we introduced furin-cleavable human insulin (INS—
FUR)into Huh7 cells using a lentiviral vector (HMD) that has been previously
shown to elicit high levels of insulin expression when delivered directly to rat
and mouse livers, with permanent reversal of type 1 diabetes. The HMD

lentiviral vector also expresses the enhanced green fluorescent protein (EGFP).
The resulting cell line Huh7/HMDins-FUR was sorted by flow cytometry and
a cell population with EGFP expression was isolated and expanded in culture
with EGFP, tested for insulin secretion in vitro by radioimmunoassay and
RT-PCR. The Huh7/HMDins-FUR cells were subsequently transplanted
subcutaneously into streptozotocin-diabetic NOD/ SCID mice and the
animal’s blood glucose and body weights were monitored and an intraperi-
toneal glucose tolerance test (IPGTT) was performed. The cells secreted
human insulin into the supernatant (16.8 + 3.4 pmol/106 cells). Insulin was
detected in cells by RT-PCR as were transcription factors NeuroD and PDX-1
that are also endogenously expressed in the parent cell line, Huh7. Subcuta-
neous grafts were visible 1-2 weeks after being transplanted. The blood
glucose levels of all six diabetic mice that were transplanted became normal
6.1 mM + 3.0,in 17-29 days after the cells were implanted. Blood glucose
levels continued to decline reaching subnormal levels, 2.8 mM =+ 0.7, withina
week of blood glucose levels normalization. Removal of the grafts at this time
resulted in a prompt increase in the blood glucose levels to hyperglycemic
values, 27.8mM = 1.7. Following an IPGTT animals blood glucose levels
peaked at 30 min, 22.3 mM =+ 9 and returned to normal levels at 120 min,
4.3 mM =+ 1.2. The IPGTT curve was not significantly different from normal
animals. This study indicates that liver cells are an appropriate cell type for the
gene therapy of diabetes.

P-15.2

Regression of diabetic complications by singenically transplanted rat
pancreatic islets

Marina Figliuzzi'*, Roberto Bianchi', Fabio Fiordaliso', Barbara Bonandrini’,

Guido Cavaletti?, Andrea Remuzzi®

"Mario Negri Institute, Italy, ZUniversity of Milan Bicocca, Neuroscience and Biomedical
Technologies, Italy, *University of Bergamo, Industrial Engineering, Italy

Type 1 diabetes is a chronic disease often leading to several complications, such
as peripheral neuropathies, nephropathy and cardiovascular disease. How-
ever, clinical and experimental studies have reported that a strict metabolic
control by endogenous insulin does not prevent the development of chronic
diabetic lesions. Pancreatic islets transplantation is extensively investigated as
a strategy for the cure of type 1 diabetes, allowing a more efficient and
physiological metabolic control. We investigated the effects of islet trans-
plantation by immunoisolation on diabetic complications in a model of
streptozotocin-induced diabetic rats. To this end we investigated 3 groups of
Lewis rats: healthy control rats, untreated diabetic rats and diabetic rats
transplanted with microencapsulated islets into the peritoneal cavity 2 months
after diabetes induction. Following transplantation, hyperglycemic rats
became normoglycemic in few days and this was accompanied by a rapid rose
in body weight, reaching values similar to control rats. Meanwhile, thermal
(hot plate test) and mechanical sensitivity (Randal-Selitto pan withdrawal test
measured with an analgesymeter) were increased and decreased by 180 and
40-60% in transplanted rats, respectively. In addition, the density of footpad
intraepidermal nerve fibers was reduced by 20% in diabetic group and islet
transplantation restored normal skin innervations. Other parameters of
peripheral neuropathy, the nerve conduction velocity and the Na+, K+
-ATPase activity in the sciatic nerve, both reduced by about 25% in diabetic
rats were normalized by islet transplantation. In kidney of diabetic rats, mild
tubular dilatation and tubular cast formation were found. These changes were
absent in the rats with transplanted islets. Morphological changes of cardiac
tissue were also observed in diabetic rats. Myocyte loss (-34%) and reactive
hypertrophy of the remaining viable myocytes were observed in rats with
diabetes, while islet transplantation reduced cardiomyocyte death. In con-
clusion, our data showed that in a model of type 1 diabetes, transplantation of
microencapsulated pancreatic islets, beside controlling glycemia, reversed
neuropathy and was able to restore all the diabetic-induced alterations within
the 2 month follow-up period after transplantation.

P-15.3

Effects of pancreas transplantation on oxidative stress in pulmonary tissue
from alloxan-induced diabetic rats

César T. Spadella, Olivia AX. Suarez, Amanda N. Lucchesi, Antonio J.M. Cataneo*
Department of Surgery and Orthopaedics, Botucatu Medical School, State University of
Sao Paulo (Unesp), Sao Paulo, Brazil

Background: There is considerable evidence that cellular oxidative stress
caused by hyperglycemia plays an important role in the genesis and
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evolution of chronic diabetic lesions. In this study we evaluate the
effectiveness of pancreas transplantation (PT) in preventing the imbalance
caused by excessive production of reactive oxygen species over antioxidant
defenses in lungs of rats rendered diabetic by alloxan injection.

Methods: Sixty inbred male Lewis rats weighing 250-280 g were randomly
assigned to 3 experimental groups: NC-20 non-diabetic control rats; DC-20
untreated diabetic control rats; PT-20 diabetic rats that received syngeneic
pancreas transplantation from normal donor Lewis rats. Each group was
further divided into 2 subgroups of 10 rats, which were killed after 4 and
12 weeks of follow-up or PT, respectively. Glucose, glycosylated hemoglobin
and insulin were determined in plasma for all rats. Lipid hyproperoxide
(LPO) concentrations and enzyme activities of superoxide dismutase (SOD),
catalase (CAT), and glutathione peroxidase (GSH-Px) were measured in
pulmonary tissue of all rats.

Results: DC rats showed elevated blood sugar and glycosylated hemoglobin
levels, with insulin blood levels significantly lower than NC (p <0.001).
These rats also showed significantly increased LPO concentrations in the
lungs (p <0.01) after 4 and 12 weeks follow-up. In contrast, SOD, CAT, and
GSH-Px antioxidant activities were reduced in these periods, significantly
(p<0.01) 12 weeks after diabetes induction. Otherwise, successful PT
corrected all clinical and metabolic changes in the diabetic rats, with
sustained normoglycemia throughout the study. Excessive lung LPO
production and low SOD, CAT, and GSH-Px antioxidant activities were
already back to normal 4 weeks after PT.

Conclusions: We conclude that PT can control oxidative stress in pulmonary
tissue of diabetic rats. It may be the basis for preventing chronic diabetic
lesions in lungs (Research supported by Fapesp).

P-154

Pancreas transplantation prevents morphological and ultrastructural changes
in pulmonary parenchyma of alloxan-induced diabetic rats

César T. Spadella, Olivia A. X. Suarez, Amanda N. Lucchesi, Antonio J. M. Cataneo*
Department of Surgery and Orthopaedics, Botucatu Medical School, State University of
Sao Paulo (Unesp), Sao Paulo, Brazil

Background: Few studies have examined the effects of diabetes mellitus on
the pulmonary system and whether lung lesions can be prevented by
pancreas transplantation (PT). The purpose of this study was to establish the
efficacy of PT in controlling the course of histopathologic changes in the
alveolar structure of rats rendered diabetic by alloxan injection.

Methods: Sixty inbred male Lewis rats weighing 250-280 g were randomly
assigned to 3 experimental groups: NC-20 non-diabetic control rats; DC-20
untreated diabetic control rats; PT-20 diabetic rats that received syngeneic
pancreas transplantation from normal donor Lewis rats. Each group was
further divided into 2 subgroups of 10 rats each, which were killed after 4
and 12 weeks of follow-up or PT, respectively. Clinical and laboratory
parameters, fresh and fixed lung weights, and fixed lung volume were
recorded for all rats. The left lungs were used for scanning light microscopy
and the right for transmission electron microscopy. Morphometric studies
were performed using digital images, KS 300, and Leica Quin Lite 3.1
software. Total number of alveoli, alveolar surface area, alveoli perimeter,
and alveolar epithelial (AE) and endothelial capillary (EC) basal laminae
thickening were randomly measured in 10 rats from each experimental group
(Sper subgroup).

Results: DC rats showed elevated blood sugar and glycosylated hemoglobin
levels, with insulin blood levels significantly lower than NC (p <0.001).
Fresh and fixed lung weight and volume were significantly reduced in these
rats. The total number of alveoli per lung in diabetic rats was higher than
controls, while alveolar perimeter and surface area were significantly
diminished (p <0.01). AE and EC basal alveoli laminae were significantly
thicker in DC than NC (p <0.01). Successful PT corrected all clinical and
metabolic changes in diabetic rats, with sustained normoglycemia through-
out the study. Morphological and morphometric changes observed in
diabetic lungs were completely prevented in PT rats from 4 weeks after
transplant.

Conclusions: We conclude that PT can control morphological and ultra-
structural changes in pulmonary parenchyma, opening up a good perspec-
tive for preventing other chronic diabetic lesions (Research supported by
Fapesp).
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P-15.5

Effective treatment of metastatic insulinoma using multiple treatments with
systemic rna interference targeting mouse pdx-1 in a mouse insulinoma model
Shi-He Liu, Min Li, Nancy S. Templeton, William Fisher, F. Charles Brunicardi*
Michael E. DeBakey Department of Surgery, Baylor College of Medicine, Houston, TX,
United States

Background: The purpose of this study was to determine whether multiple
treatments with iv liposome-delivered small hairpin-RNA targeting mouse
PDX-1 (L-mPDX-1 shRNA) could serve as PDX-1-targeting therapy for
metastatic insulinoma in a SCID mouse model.

Methods: The efficiency of silencing mPDX-1 gene expression and the
ability of inhibitory cell proliferation in vitro was determined by western blot
and MTS assay, respectively, after mPDX-1 shRNA transfection of mouse
insulinoma BTC-6 cells. The mice bearing IP BTC-6 tumor were grouped to
receive 1st :one treatment cycle, 2nd : two cycles and 3rd : three cycles of
biweekly, iv L-mPDX-1 shRNA or corresponding L-pSUPER vector as
control via tail vein injection, (n= 15 mice/group). On day 7 after each gene
delivery, serum glucose and insulin levels were measured, immunohisto-
chemistry and TUNEL assay on pancreas were performed. Survival was
assessed by Kaplan—Meier in SPSS statistical software (p <0.05).

Results: In vitro knock down of PDX-1 expression resulted in 2 fold and 2.5
fold reduction of cell proliferation as compared to control at 48 and 72 h
after shRNA transfection, respectively(p <0.05). All 3 in vivo treatment
cycles of iv L-mPDX-1 shRNA reduced insulin levels and increased glucose
levels in the BTC-6 SCID mice compared to controls (p <0.05 for 2nd and
3rd cycles). Both insulin and glucose levels returned to normal in survival
mice at 6 months after treatment. All treated mice had prolonged survival
compared to controls (53.0 = 1.5d), however, the survival time in 3rd group
mice (180 £ 39.4d; all mice in this group survived and were sacrificed) was
longer than that of 2nd (123.0 + 13.1d) and 1st group (129 £ 38.5d)

(p <0.05). Islet histology revealed decreased PDX-1, insulin and PP
expression and increased SST expression. Islet cell apoptosis was increased
in all three treatment groups.

Conclusion: Multiple treatments of iv L-PDX-1 shRNA were effective
against metastatic insulinoma in a SCID mouse model. The therapy
prevented hyperinsulinemic death, however resulted in a reversible mild form
of type 3 diabetes. This study demonstrates that PDX-1 is a therapeutic
target for insulinoma in mice.

P-15.6

Photochemical pathogen activation of human serum enables its large-scale
application in clinical islet transplantation

Magnus Stahle*, Anna Andersson, Olle Korsgren

Department of Oncology, Radiology and Clinical Immunology, Uppsala, Sweden

Background: Human serum is regarded as the preferred supplement
throughout the process of clinical culture and transplantation. However, for
safety andregulatory purposes, mainly related to the risk of transferring
infections to the recipient, many centres involved in clinical cell transplant
programs are required to use human albumin instead. In many European
countries, the Intercept technology is routinely used for pathogen inactiva-
tion of platelets and plasma for clinical use. Intercept uses small molecules of
psoralen which can pass through cell membranes and capsids binding to the
helical regions of the nucleic acid. When UV-A light is applied, the psoralens
crosslink to the DNA and RNA, both free and in the genome, thus blocks
both transcription and replication. The aim for this study was to evaluate
this method on human serum used for culture and transplantation of human
islets of Langerhans.

Method: Pathogen inactivated human serum (PI-HS) compared to human
control serum (C-HS) was examined on human islets of Langerhans,
cultured with PI-HS or C-HS for 3-4 days under standard conditions (37°C
and 5% CO2). The functional capacity was assessed by measurements of
intracellular insulin content, expression of inflammatory mediators (IL-6,
IL-8, TF and MCP-1), ADP/ATP ratio (energy content), insulin release in
response to a dynamic glucose stimulated perifusion and finally after
transplantation to STZ-diabetic athymic (nu/nu) mice.

Results: There was no difference between islets cultured in PI-HS or C-HS in
terms of insulin stimulation index, the ADP/ATP-ratio and the capacity to
cure STZ-diabetic mice. Likewise, no difference was found in intracellular
insulin content, expression of IL-6, Tissue Factor or MCP-1 but there
seemed to be a slightly higher expression of IL-8.
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Conclusion: The presented technique for pathogen inactivation of human
serum provides a solution to an important safety and regulatory problem in
modern cell therapy. PI exerts no negative impact on human islets of
Langerhans. INTERCEPT® treatment of human serum allows the routine
use of human serum in clinical cell transplantation. A major advantage of PI
is that it, due to its mechanism of action, eliminates also unknown emerging
pathogens of RNA and DNA origin for which tests do not yet exist.

P-15.7

RNA interference targeting mouse pdx-1 gene corrects hypoglycemia in
somatostatin receptor 1 and 5 knockout mice

Shi-He Liu, Min Li1, Nancy S. Templeton, William Fisher, F. Charles Brunicardi1*
Michael E. DeBakey Department of Surgery, Baylor College of Medicine, Houston, TX,
United States

Background: Previous studies have demonstrated that knockout of
somatostatin receptor 1 and 5 (SSTR1/5ko) resulted in severe hypoglycemia
in aging mice. PDX-1, a crucial transcription factor in regulation of insulin
gene expression, has been recently shown to be associated with cell islet
proliferation. The purpose of this study is to investigate if PDX-1 could serve
as a molecular target to treat islet neoplasia and hypoglycemia.

Methods: SSTR1/5ko mice at age of more than 6 were used for hypogly-
cemia animal model. Multiple cycles of liposomal mPDX-1 shRNA
(L-PDX-1 shRNA) treatment were employed on these mice via tail vein
injection at dose of 35ug per mouse, once biweekly and three deliveries in
total. At one week after each treatment and 4 months after initial treatment,
Serum was collected for evaluation of glucose and insulin levels. Necropsy
was performed and pancreas was removed for immunohistochemisty,
western blot, TUNEL studies. IPGTT was performed after treatment.
Results: During treatments, serum glucose levels increased and reached
maximum of 218.8 £ 26.7mg/dl after second L-mPDX-1 treatment,
accordingly, insulin levels continuously decreased and down to the minimum
of 0.4 + 0.lug/ml on second treatment. However, the basal glucose and
insulin levels were back to original levels at 4 months after initial treatments,
showing no significant difference as compared to that of control of SSTR1/
Sko mice. Interestingly, IPGTT assay showed similar pattern of glucose
tolerance in the period of treatment compared with at 4 months after
treatments. L-PDX-1 shRNA treatments resulted in reduction of PDX-1 and
insulin expression in islets, reducing PCNA expression associated with down
regulated Cyclin E and Cdk4, increasing islet cell apoptosis. No significant
toxic effect was found during and after treatments.

Conclusion: Our studies indicate that multiple cycles of L-PDX-1 shRNA is
new therapeutic strategy for the treatment of hypoglycemia related disor-
ders, such as islet neoplasia. Inhibition of PDX-1 expression in islets not only
reduces insulin expression and secretion, but also affects islet cell prolifer-
ation and apoptosis.

P-15.8

Fluid intake, volume overload, hypertension and body composition in indian
renal transplant patients

Anita Saxena*, Raj K. Sharma, Amit Gupta

Department of Nephrology, Sanjay Gandhi Post Graduate Institute of Medical Sciences,
Lucknow, Uttar Pradesh, India

Background: After transplant urine output settles down to 5-7 1/day. Indian
patients drink 6-7 1/day of water (X4.97 + 1.62) to maintain high urine
output. Glomerular hyperfiltration and intrarenal hemodynamics are
important causes of physiopathology of CAN.

Objectives: Evaluate volume expansion, relationship of hypertension with
body water, body composition and dry weight in post transplant patients
using bioelectrical impedance analysis (BIA). 100 well nourished clinically
non edematous transplant patients (TP) were compared with 60 controls.
BIA parameters included dry weight, total body (TBW), extracellular
(ECW), intracellular water (ICW), extracellular fluid (ECF), plasma,
interstitial fluid (IF), fat free mass (FFM), fat mass (FM), body cell mass
(BCM), muscle mass (MM), protein.

Results: Compared to controls TP had low body weight, BMI and fat but
higher ECF, plasma, IF and FFM, systolic (120.8 £+ 13.0/116.2 + 6.6) and
diastolic (80.5 £ 8.0/77.0 £ 3.0) blood pressure. TP: Significant difference
(p=0.000) in water intake of patients on 1 antihypertensive drugs (AHD)
(3.12 + 0.86 litres) and on 22 AHD (5.80 £ 1.06). Significant correlation

between water intake and TBW (.000), ECW (.005), ICW (.045), Dry weight
(.011), Plasma (.005), Inst Flud (.005). Significant correlation observed
between water intake, TBW (.023), ECW/ICW (.049) and Dry weight (.021)
in patients on 22 AHD.Dry weight derived from BIA was lower than actual
weight(p=0.000).TP groups based on GFR: low GFR <40 ml/min; High
GFR >40 ml/min.Patients with low GFR had low body weight (53.0/61.5),
dry weight(50.1/58.7), BCM(21.3/23.1), FFM(42.8/48.3), TBW(30.0/34.4),
ICW(46.7/51.3), MM(19.8/23.4), protein(9.1/10.1) and ECS(4.36/5.01)
compared to patients with higher GFR. Patients with low GFR had higher
ECW. When grouped according to blood pressure (controlled BP < 120/80,
High BP >120/80 mmHg), patients with controlled blood pressure had
higher GFR (47.2 ml/min p=0.001) than those with high BP (40.80 ml/
min). Based on AHD patients were divided into two groups (one AHD, >1
AHD). Patients on one AHD had significantly lower TBW, ECW ICW,
plasma and IF than those on >1 AHD.

Conclusion: Fluid intake should be monitored in non-edematous transplant
patients requiring >2 AHD. Evaluation of expanded volume is necessary
for better control of blood pressure. Control of blood pressure is a must for
good GFR.Water intake should be thirst driven.

P-15.9

Near normoglycemia in rats achieved by immune protected and oxygenated
islets of langerhans

Avi Rotem*, Uriel Barkai1, Dimitry Azarov, Mariya Balyura, Karina Yavriyants,

Tova Neufeld

Beta 02 Technologies Ltd., Petach Tikva, Israel

The current treatments for insulin dependent patients require frequent blood
glucose testing and insulin injections by syringes, pens or pumps. Many
times this treatment fails to achieve full glucose control. Islet transplanta-
tion, although sucessesfull, requires life-long therapy with immunosuppres-
sive agents. Beta O2 Technologies had developed the BAir, a bioartificial
pancreas device aimed to be implanted under the skin. The device contains
three compartments: Immune-protected donor islets of Langerhans, gas tank
and a remote septum. The gas tank is separated from the islet compartment
by a gas-permeable membrane and is daily refueled by injecting O2 via the
septum. BAir device transplanted into STZ induced diabetic rats, achieved
near-normal glycemic control for a period of 60-90 days. Upon retrieval of
the device, blood glucose always increased to diabetic levels. In iso-type
transplantations (Lewis-to-Lewis), experiments terminated after 90 days. In
allo-type transplantations (Sprague Dawlley-to-Lewis) — after 60 days.
HbAIC levels of normal and diabetic rats are 4.4% and 12%, respectively.
At the termination of the experiment HbA1C levels found to be 5.4% in iso-
type transplanted rats and 6.5% in allo-type transplanted animals. Our data
suggests that the BAir device is capable of maintaining blood sugar at near-
normoglycemic levels.

P-15.10

Post-transplant processing of superparamagnetic iron nanoparticles used for
islet labeling and MR detection

Klara Zacharovova', Zuzana Berkova', Vit Herynek?, Peter Girman', Tomas Koblas', Lenka
Pektorova', Martina Mindlova', Ema Vavrova', Marie Vancova®, Jana Nebesarova®, Eva
Dovolilova', Vit Bobek', Frantisek Saudek'*

"Laboratory of Langerhans Islets, Institute for Clinical and Experimental Medicine,
Prague, Czech Republic, IKEM, Laboratory of Experimental Magnetic Resonance, Czech
Republic, *Biology center, ASCR, Institute of parasitology, Ceske Budejovice, Czech
Republic

Background: Labeling of isolated pancreatic islets with spio nanoparticles
enables to detect the islet graft by magnetic resonance for as long as

6 months after transplantation (Tx). Although during the in vitro culture the
particles are incorporated into all major types of islet cells, little is known
about their further processing in vivo. We studied morphology of labeled
islets after Tx and tried to identify the type of cells retaining the particles.
Methods: Tsolated rat islets were incubated with ferucarbotran (Resovist®)
for 48 h. Iron labeled islets were transplanted under the kidney capsule of
syngeneic animals. The kidneys were removed 1, 7, 30 days and 3 months
after Tx. Samples were fixed for TEM and frozen for immunohistochem-
istry. Immunodetection of endocrine cells, macrophages (antigen ED1),
fibroblasts (antigen S100A4) and collagen was combined with Fe3 +
detection.
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Results: 7 vitro, ferucarbotran gradually incorporated into all types of islet
cells and macrophages. First day after Tx, some particles were still in islet
cell cytoplasm; however, many free iron particles were among the compo-
nents released from the procedure-related destructed tissue. Components of
dead cells including iron particles were engulfed by phagocytic cells. One
week after Tx, ferucarbotran was rarely found in the endocrine cells,
although the mechanism of iron release from beta-cells was not evident. Iron
particles were stored in macrophages and in large fibroblast-resembling cells,
which, however, were not positive for a fibroblast marker SI00A4. One
month after Tx, large amount of iron was concentrated in the islet
surrounding macrophages and in the cells enclosed by collagen producing
fibroblasts. No iron particles were found in beta cells. Three months after Tx
the iron particles were still detected in the same cell types and in similar
amount with increased amount of collagen around.

Conclusions: Although the nanoparticles were readily incorporated into the
endocrine cells in vitro, after islet Tx under the renal capsule they were
gradually eliminated. Iron was accumulated and persisted in macrophages
and other fibroblast-like cells in their proximity for at least 3 months. Our
findings could be relevant for the interpretation of islet transplant magnetic
resonance imaging in the clinical setting as well. Supported by grant
2B06175.MSMT, CR.

P-15.11

Transplantation of lar pancreas grafts. report of two successful cases
Carlos ¢ Jimenez Romero', Alejandro A. manrique’, Jorge J. Calvo’,

Alvaro A. Garcia-Sesma’, Felix F. Cambra', Rosa Maria R.M. Lopez-Sterup’,

Amado A. Andres?, Jose Maria J.M. Morales?, Eduardo E. GutierrezZ, Manuel M. Praga’,
II' Justo?, Enrique E. Moreno?, Enrique E. Gonzalez?, Jose Maria, J M. Morales?
"Service of General and Digestive Surgery and Abdominal Organ Transplantation,
University Hospital Doce de Octubre, Madrid, Spain, %Service of Nephrology and Kidney
Transplantation, University Hospital Doce de Octubre, Madrid, Spain

Background: Annular pancreas is a rare malformation, and two-thirds of
these patients will remain asymptomatic for life. Symptoms related to
duodenal obstruction or pancreatitis can occur in one third of these patients,
and can be treated by division of the constricting ring of pancreatic tissue
and endoscopic sphincterotomy, respectively. To our knowledge, only two
grafts with annular pancreas have been used for transplant. We present here
two successful cases.

Methods: From Mars 1995 to September 2008, we performed 118 pancreas
transplants. Two of thse patients underwent simultaneous pancreas-kidney
transplantation using annular pancreas grafts. First case. A 19-year-old
male, dead from a head trauma was approved as a multiorgan donor after
evaluation (ICU stay of 24 hrs, no cardiac arrest, use of norepinephrine,
serum amylase, 799 1U/l, normal serum glucose and creatinine). The graft
was transplanted into a 45-year-old male recipient, and porto-caval and
bladder-drainage were performed. Second case. A 30-year-old male, dead
because of head trauma, was accepted for multiorgan procurement after
evaluation (no cardiac arrest, norepinephrine use, normal values of serum
creatinine and glucose). The recipient was a 37-year-old male, treated with
peritoneal dialysis. Graft implantation was performed in right iliac fossa by
porto-caval venous anastomosis, and enteric drainage.

Results: First case: At 8th day duodenal-bladder fistula was diagnosed and
reoperation for reconversion to Roux-en Y duodeno-ileal diversion was
carried out. Two more reoperations were needed for resolve the fistula. After
4.5 years later the pancreas and kidney show normal function. Second case:
The patient develops systemic inflammatory response syndrome with
satisfactory evolution, and 6 months after pancreas transplant the patient
maintains graft normal function.

Conclusions: Annular pancreas grafts can be safely used for pancreas
transplantation.
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P-16.1

The age of porcine Sertoli cells is critical for providing immune protection of
porcine islets xenografted into rats and mice

Greg J.A. Vilk*, Delfina M. Mazzuca, Amanda M. Macgillvary, Andrew R. Pepper,

Jin Hayatsu, Craig Hasilo, C.W. James Melling, David J.G. White

U of Western Ontario, Surgery/Pathology, Siebens-Drake Research Institute, London, ON,
Canada

Islet transplantation is a viable cell replacement therapy with great
potential to effectively cure type 1 diabetes mellitus (T1DM). The supply of
high quality donor pancreata and harsh immunosuppressive drug regimes
are two major obstacles that need to be overcome to progress the field.
Several limitations have prevented islet transplantation from emerging as a
standard of care for TIDM. Sertoli cells can provide an immune privilege
to the islets of Langerhans when co-transplanted, thus bypassing the need
for immunosuppression. Research to-date has focused on the use of
porcine neonatal Sertoli cells and has neglected the potential for the use of
Sertoli cells of adult porcine origin. Thus, we set out to investigate whether
it was an advantage to using Sertoli cells of adult origin as opposed to
neonatal. We isolated Sertoli cells of varying ages from pigs ranging from
8-days to 5-years of age and screened for various markers. We observed
based on Real-Time PCR, protein expression profiles and functional in
vitro assays that there is an “ideal” age bracket where adult Sertoli cells
can impart their immune-modulatory functions. In addition, FasL mRNA
levels as determined by Real-Time PCR were 12- to 15-fold higher in
expression when comparing the different age brackets (p <0.001). To
investigate functions in vivo, we then xenotransplanted adult Sertoli cells
under the kidney capsule of diabetic nude BALB/c mice and immune-
competent FVB/n mice. In parallel, we extended these studies by
xenotransplanting labelled adult Sertoli cells into polypropylene chambers
previously transplanted subcutaneously in STZ-induced diabetic Lewis rats.
We concluded that adult Sertoli cells did not affect the functioning of the
co-transplanted islet cells as assessed by the presence of porcine insulin
production. Also, our novel labelling technique was useful to monitor
transplanted adult immune-modulatory pig Sertoli cells in these and other
cell therapeutic applications.

P-16.2

Xenotr tation of microencapsulated porcine islet cells in diabetic rats
Silvia Schaffellner', Philipp Stiegler'*, Florian Iberer', Florian Hackl", Oliver Hauser?,
Vanessa Stadlbauer®, Caralin Lackner’, Karlheinz Tscheliessnigg’'

'Department for Transplantation Surgery, Medical University Graz, Graz, Austria, *Ziehl
Biopharma, Vienna, Austria, *Department for Gastroenterology and Hepatology, Medical
University graz, Graz, Austria, *Department for Pathology, Medical University Graz, Graz,
Austria

Background: Xenotransplantation of microencapsulated porcine islet cells
might be a possibility to overcome the shortage of human donor organs.
Several materials for microencapsulation of cells are described in literature
which all show severe disadvantages. NaCS is easy to produce, does not
show any cytotoxicity and cell lines survive for a nearly unlimited time-
spam after microencapsulation. However, this material has not been
tested for microencapsulation and xenotransplantation of porcine islet
cells.

Methods: Porcine islet cell isolation and purification was performed
according to a newly modified Ricordi method. Porcine islet cells were
microencapsulated with NaCS. Diabetes was induced in Sprague Dawley
rats by intraperitoneal injection of STZ. Only rats that showed polydipsia,
polyuria and blood sugar levels higher than 400 mg/dl over a time period of
14 days were used for the experiments. Microencapsulated porcine islet cells
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were transplanted under the kidney capsule of the animals. Blood sugar
levels were monitored on a weekly basis, porcine C-Peptide levels and insulin
levels were measured using ELISA. Intravenous glucose tolerance testing
was performed once a month. After 4 months, the animals were sacrificed,
the kidney containing the microencapsulated porcine islet cells was retrieved
and processed for histological and immunohistochemical examination.
Results: After xenotransplantation of microencapsulated porcine islet cells
diabetes was reversed in rats. Animals stayed normoglycaemic up to

4 months. Functionality of transplanted porcine islet cells was detected by
insulin measurement and detection of C-Peptide. After scarification,
histological and immunohistochemical evaluation showed no signs of
fibrosis or inflammation in the surrounding tissue. Viability of microen-
capsulated porcine islet cells after explantation was proven by immunohis-
tochemical viability stains.

Conclusion: It is feasible to reverse diabetes in rats by transplanting porcine
islet cells microencapsulated in NaCS. Rats stayed normoglycaemic until the
end of the study period. No signs of fibrosis could be detected in the
surrounding tissue. NaCS seems to be a promising material for microen-
capsulation of porcine islet cells in order to treat diabetes. Further studies
have to be carried out to show long term survival of transplanted porcine
islet cells microencapsulated in NaCS in diabetic rats.

P-16.3

Creating a prevascularized site for islet transplantation using a
V.A.C.°~GranuFoamTM and HBO in rats

Philipp Stiegler'*, Vanessa Stadlbauer?, Silvia Schaffellner', Veronika Matzi®, Alfred
Maier®, Heiko Renner®, Carolin Lackner*, Freyja-Maria Smolle-Jiittner®, Florian Iberer’,
Karlheinz Tscheliessnigg’'
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Graz, Graz, Austria, *Department for Pathology, Medical University Graz, Graz, Austria

Background: Naturally, islet cells are highly vascularized in the pancreas.
This physiological vessel structure is damaged during the isolation process.
Therefore, isolated islet cells dependent on diffusion of oxygen and nutrients
from the surrounding tissue. After transplantation a lot of freshly isolated
islet cells become apoptotic because of hypoxia. Thus, insulin independency
can not be achieved because of graft dysfunction. The aim of the study was
to show, that it is feasible to create a prevascularized site in rats, using a
V.A.C.® (Vacuum Assisted Closure) GranuFoamTM, that is normally used
in wound healing and HBO (hyperbaric oxygenation) to induce angiogen-
esis.

Methods: Forty Sprague-Dawley rats are divided in five groups and the
V.A.C.®~GranuFoamTM is implanted in the subcutaneous tissue. Accord-
ing to the V.A.C.®~Therapy, a drainage is used to suck the secretion and to
accelerate wound healing and vascularization of the V.A.C.®*~Granu-
FoamTM. HBO is administered to the different groups at different time-
points for at least 1 week after implantation to a maximum 1 week prior and
3 weeks after implantation. After the experiments, the blood flow is
measured using Szintigraphy. Moreover the V.A.C.*~GranuFoamTM is
explanted and processed for histology and immunohistochemistry to assess
angiogenesis.

Results: It is feasible to create a prevascularized site in the subcutaneous
fatty tissue of rats, using a V.A.C.*~GranuFoamTM and HBO. Angio-
genesis is not induced without HBO within one month after implantation of
V.A.C.®~GranuFoamTM but within 2 weeks after implantation of the
system and HBO therapy. Vessels are not only distributed in the outer parts
of the V.A.C.®~GranuFoamTM, the whole sponge-like V.A.C.®*~Granu-
FoamTM is pervaded by new vessels. HBO therapy prior to the implan-
tation does not have a significant influence on vessel growth.

Conclusion: As ischemically damaged islets are likely to undergo cell death
or loose functionality due to hypoxia, the use of the V.A.C.®~Granu-
FoamTM and HBO might be a promising method to create a prevascular-
ized site to achieve better results in islet transplantation.

P-16.4

In vivo increase of alpha cells in pig islets by low dose of STZ improves insulin
secretion

Sophie Veriter, Najima Aouassar, Rose-Marie Goebbels, Beaurin Gwen, Pierre-Yves
Adnet, Jérome Baert, Pierre Gianello, Denis Dufrane*

Experimental Surgery Unit, Université catholique de Louvain, Bruxelles, Belgium

Background: Human and pig islets differ by their structures (60%/25% vs
90% /8% for B/a cells, respectively) and functions (stimulation index at ~12
vs 2 for a G1-15 mM, respectively). An increase of intracellular cAMP is
required to improve insulin release by pig B cells. Glucagon may play a
crucial role by stimulating B cell. Therefore, we investigated the possibility to
modify in vivo the pig islet structure (in native pancreas) in order to increase
the proportion of o cells per islet and then to possibly improve insulin
production by isolated islets.

Methods: Selected doses (0, 30, 50, 75, 100 mg/kg) of streptozotocin (STZ),
were injected in 27 young pigs to assess the effect of STZ on a cells into
native pancreatic islets. Pancreatic insulin/glucagon contents were measured
by hormonal extraction/radioimmunoassay and the islets remodelling was
quantified by histomorphometry for o/B cells proportion at 3 months post-
transplantation. After the selection of STZ-dose increasing o cells by 20% in
islets, nine additional pig pancreas (STZ-treated and Ctrl) were procured
and digested (by Liberase PI). Isolated islets were tested in vitro for glucose
stimulation.

Results: A significant correlation was found between the dose of STZ and
(i) the pancreatic content of insulin (p <0.05, R=-0.86) as well as (ii) the
proportion of B cells inside islets (p <0.05, R=-0.84). A maximum of

50 mg/kg STZ was required to obtain the optimal remodelling with a
significant destruction of B cells (74% vs 51% of B cells/islet for STZ <50
vs STZ > 50 mg/kg; p<0.05) and a concomitant increase of the proportion
of o cells/islet in native pig pancreas (26% vs 48% of o cells/islet for
STZ <50 vs STZ> 50 mg/kg; p<0.05). This remodeling was essentially
found in small islets (50-200 pm). At 3 months post-STZ treatment

((30 mg/kg, n=6) and (50 mg/kg, n=3)), pig islets were isolated and
compared to normal isolated islets (n=3). A higher proportion of a cells
was obtained in STZ-modified islets than Ctrl (p <0.05). After in vitro
stimulation, isolated STZ-pig islets demonstrated a significant higher
glucagon content (65.4 ng/ml vs 21.02 ng/ml, p <0.005) and insulin release
(144 pU/ml vs 59 pU/ml, p <0.05) without cAMP raising agent such as
Fsk than Ctrl animals, respectively.

Conclusions: Streptozotocin low dose (<50 mg/kg) can modified in vivo the
pig islets structure and improve their functions after isolation.

P-16.5

The effects of glucagon-like peptide 1 (GLP-1) and gastrin on the proliferation
and differentiation of neonatal pig pancreatic cell clusters (NPCCs)

Jun-Seop Shin'?2, Kang S Kim?, Chang H Gong?, Sang-Joon Kim?, Chung-Gyu Park'%*
"Department of Microbiology and Immunology, Seoul National University College of
Medicine, Seoul, South Korea, *Xenotransplantation Research Center, Seoul National
University College of Medicine, Seoul, South Korea, *Department of Surgery, Seoul
National University College of Medicine, Seoul, South Korea

Islet transplantation is a promising therapy for cure of type 1 diabetes,
however, donor shortage hampers wide application of this treatment option.
Neonatal pig pancreatic cell clusters (NPCCs) is one of the good candidates
for alternative sources due to the technical easiness of isolation, maintain-
ability in tissue culture and growth potentials in the recipient. One major
drawback using NPCCs is that long time (6-12 weeks) is needed for
correction of hyperglycemia of diabetic animals upon transplantation.
Therefore, promotion of NPCCs differentiation toward mature phenotypes
during culture period would obviate glucotoxicity to implanted NPCCs and
obviously facilitate early functioning. In this study, we examined the effect of
glucagon-like peptide 1 (GLP-1) and gastrin either alone or in combination
on NPCCs proliferation and differentiation using RT-PCR and immuno-
cytochemical methods. Although either GLP-1 or gastrin treatment
increased the progenitor ductal cells proliferation and early differentiation of
endocrine cells compared with untreated control, in particular at high
concentration (100 nM), the combination of GLP-1 and gastrin (10 nM
each) potently enhanced those processes as revealed by increased Ki67 +
cells in ductal cells and early expression of endocrine cell markers such as
insulin, glucagon, GLUT2, and PDX-1. Therefore, treatment of appropriate
factors such as GLP-1 and gastrin during NPCCs culture period could
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promote their differentiation toward mature phenotypes and expand
endocrine pools by increasing proliferation of progenitor duct cells.

P-16.6

Long-term culture of neonatal islet cell clusters d
for reversal of diabetes

Elvira Jimenez-Vera, Peta M. Phillips, Denbigh Simond, Shihani Stoner, Vera Christou,
Kelly Moyle, Philip J O'Connell, Wayne J. Hawthorne*

Westmead Millennium Institute, The University of Sydney, The Centre for Transplant and
Renal Research, Westmead, NSW. Australia

rates better

Background: Porcine neonatal islet-like cell clusters (NICC) have the
potential to be a limitless source of beta-cells for replacement therapies in
type 1 diabetes. However, after transplantation there is a lag time before they
develop and secrete insulin in response to glucose.

Aim: To determine the optimal time point for NICC culture that produces
the best in vivo functional outcomes.

Methods: NICCs were isolated from 1-3 days old pig pancreases, and
cultured for up to 4 weeks. The following parameters were determined at
weekly intervals during culture: number (IEQ), FACs analysis of percentage
beta cells and percentage beta cell viability, stimulation index, Insulin: DNA
ratio, ATP activity, ethidium bromide and acridine orange viability staining,
and gene expression levels of GLP1-R, insulin, glucagon, Caspase 3, and
tissue factor (TF). At weekly timepoints during culture, NICC were
transplanted under the renal capsule of streptozotocin induced diabetic
SCID mice.

Results: NICCs cultured for >2 weeks achieved normal blood glucose levels
within a mean of 37 days in all transplanted diabetic mice. NICC cultured
for 1 week achieved normoglycemia in only 50% of animals and took a
mean of 53 days to reach this objective. As a result of longer culture time
there was however a significant loss of IEQ over time. Preliminary gene
expression data indicate an increase in the level of insulin and a decrease in
level of TF gene expression over time in culture, whilst Caspase 3, GLP1-R
and glucagon expression remained constant.

Conclusion: Culture of NICCs for at least 2 weeks provided the best in vivo
functional outcome for transplantation.

P-16.7

Comparison of the portal vein and hepatic artery as sites for pig islet
xenotransplantation in non-human primates

Wei Wang*, Sheng Liu, Bin Ye, Qiong Juan, Zheng Ye, Qiong Dong, Zihui Su, Wang Li
Cell Transplantation and Gene Therapy Institution of The Third Xiangya Hospital of
Central-South University, Yuelu District, Changsha, Hunan, China

Aims: Pig islets offers a potential solution to the limited human islet
transplantation for type 1 diabetes. The intra-portal infusion has been
commonly used for islet transplantation. However, potential risk exists in
the intraportal islet infusion. In this study, we compared the portal vein and
hepatic artery as sites for pig islet xenotransplantation in rhesus.

Methods: Immunosuppressed streptozotocin (STZ)-induced diabetic rhesus
were transplanted intraportally (PV; n=_8) and intrahepatic arterially (HA;
n=06), respectively with 50,000 neonatal porcine islets (NPIs)/kg. Graft
survival and function were determined by blood glucose monitoring, and
examination of porcine C-peptide and liver biopsy post transplantation.
Results: One and four HA and PV animals, respectively, died during and
after transplantation procedure. All and three of the remaining PV and HA
animals, respectively, became insulin-free from days 70 to 110 after
transplantation for more than 120 days with insulin positive NPIs in their
liver biopsy samples. In addition, another two remaining HA animals
demonstrated partially NPI function. Porcine C-peptide and no PERV
infection were detected in all the recipients.

Conclusions: The intra-portal and -hepatic artery NPI xenotransplantation
achieved similar function outcomes in diabetic rhesus recipients. However,
the intra-portal infusion procedure may cause unnecessary mortality.
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Ultrasonography to quantify renal perfusion of hDAF pigs xenografts
transplanted to Macaca cyclopis monkeys

Hao-Chih Tai', Ching-Fu Tu?, Tien-Shuh Yang?, So-Mong Wang®, Chyi-Sing Hwang®,
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Purpose: An attempt to develop a novel system to monitor hyperacute
rejection of xenograft was made. Using power Doppler of ultrasonography,
acquisition of vascular index (power Doppler vascular index (PDVI); mean
of color weighted power Doppler vascular index (WPDVImean); renal
vascular perfusion index (RVPI)) was done to quantify perfusion changes in
renal xenotransplantation of hDAF transgenic pigs’ kidneys to Macaca
cyclopis.

Background: Xenotransplantation is considered as a potential solution for
shortage of organ, provides xenograft rejection can be managed and
controlled. Doppler ultrasonography has proposed to quantify renal
perfusion in canine model and is expected to be useful to detect xenograft
rejection. The complement activation of Macaca cyclopis showed a greater
cytotoxicity than that of human, and this primate may serve as a more
conservative model to study xeno-rejection.

Methods: Macaca cyclopis use was approved in accordance with the Wildlife
Conservation Act of ROC (Taiwan). Care of animals was in accordance with
the Guide for the Use and Care of Laboratory Animals prepared by the
TACUC. Pigs of hDAF transgene (n=35, 6.0-14.7 kg) were used as the
kidney donors and Macaca cyclopis (n = 6, SPF kept, 6.6-10.6 kg) were used
as renal recipients. The surgical procedures of life-supporting kidney
xenotransplantation are similar to those of clinical kidney allotransplanta-
tion.

Results: Only one monkey survived surgery up to 104 hours, others expired
within 24 hours post-operation. The cause of death was referred to
disseminated intravascular coagulation (DIC). The power Doppler ultraso-
nography showed that calculated index values (PDVI, WPDVImean, and
RVPI), which could quantify the renal interlobular perfusion, slightly
decreased after xenotransplantation and they were maintained until devel-
opment of DIC. Paraffin sections (HEstain) revealed that hDAF transgene
exerted some protection against hyperacute rejection in four of five
xenografts, a result agreed with ultrasonographic indexes obtained.
Conclusion: A renal xenotransplantation model of hDAF transgenic pigs’
kidneys to Macaca cyclopis has successfully established and by using
ultrasonography to quantify renal perfusion, a real-time monitoring of
hyperacute rejection of xenograft is presented.

P-17.2

Ex vivo porcine renal xenotransplantation model using a pulsatile machine
preservation system

James V. Guarrera'*, Jeffrey Jhang?, Ben Arrington', Jason Boykin', Samih Nasr?,
Glen Markowitz2, Lioyd E. Ratner'

"Division of Abdominal Organ Transplantation, Columbia University, New York, NY, USA,
2Department of Pathology, Columbia University, New York, NY, USA

Background: Experimental models to investigate interventions in xeno-
transplantation require complex techniques and animal utilization. The aim
of our study was to develop a reliable technique to test interventions to
ameliorate hyperacute rejection.

Methods: Three anesthetized Miniature Swine (30 kg) being utilized for a
nonsurvival study were used as donor animals. Autologous blood was
collected in a citrated bag prior to sacrifice. A 10Fr aortic cannula was place
in the infrarenal aorta and kidneys were then flushed with 1 1 of HTK
solution after a suprarenal clamp was applied. Kidneys were rapidly
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explanted and chilled to 4°C. Kidneys were randomized to be the Xenograft
Kidney (XK) (n=3) and the mate was used as a control (CK) (n=3).
Kidneys were cannulated and placed in a cassette on two separate Waters
RM3 perfusion devices (Waters Medical, Rochester, MN, USA). Kidneys
were left for 30 minutes at room temperature to recapitulate anastomotic/
rewarming time. A normothermic, oxygenated modified Waters RM3 system
(Waters Medical) was utilized. Systolic perfusion pressure were maintained
at 100 mmHg at a rate of 60 cycles per minute. Real-time perfusate analysis
were used to titrate P02 > 100 mmHg and glucose levels >80 mg/dl to ensure
homeostatic conditions. CKs were reperfused with the autologous blood
collected at procurement. XKs were reperfused using fresh whole human
type ‘B’ blood. Physical characteristics and urine output were recorded.
Cortical biopsies were taken at 15, 30 and 60 minute intervals in the XK
group and 15, 60 minutes and end of perfusion for CK group. HEstained
slides were examined by a blinded pathologist for evidence of antibody
mediated rejection. Results:

XKs demonstrated homogenous reperfusion which rapidly became

patchy at 5-7 minutes. XK kidneys had become complete black and
thrombosed by 60-70 minutes. XKs at 15 minutes had only minor histologic
changes but 30-minute biopsies demonstrated peritubular capillaritis and
endothelial denudation consistent with antibody attack. CK kidneys
demonstrated homogenous reperfusion and urine production and demon-
strated nonspecific inflammation.
Conclusions: Our ex vivo porcine xenotransplant model shows early promise
as a tool to study xeno-associated hyperacute rejection. Further immunof-
lourescence and molecular studies are warranted to validate these findings.
This ex vivo model maximizes animal and resource utilization

P-17.3

Using Macaca cyclopis as a primate model to study xenotransplantation of
porcine kidney with hDAF transgene
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Purpose: To test primate model of Macaca cyclopis (MC) in xenotrans-
plantation study by revealing changes of blood clinical measurements of MC
after receiving kidney xeno-graft of hDAF transgenic pigs.

Background: Short-lived outcome of MC with xeno-graft of hDAF trans-
genic pig’s kidney, suggested that MC may serve as a conservative animal
model to study xeno-rejection of hDAF transgenic pigs. This is supported by
a finding that MC serum exerted a more noxious effect to porcine aortic
endothelial cells than that of human in vitro. After actual xenotransplan-
tation, the changes of blood clinical profile of MC received kidney graft
obtained from hDAF transgenic pigs would more effectively to reveal the
protection of transgene against hyper-acute rejection.

Methods: A total of six hDAF transgenic pigs (6.0-14.7 kg) were used as
kidney donors and six MC (SPF kept, 6.6-10.6 kg) were exercised as xeno-
graft recipients. All the animal uses were approved by related authorities.
The surgical procedures of life-supporting kidney xenotransplantation, were
similar to those of clinical kidney allotransplantation, except primates had
been sedated throughout the observation period. Blood samples were taken
from a jugular catheter. Measures of blood clinical chemistry were
conducted either by analyzers designed for veterinary use or by commercial
ELISA-kit measurements.

Results: All the recipients died within 24 hours after starting of xeno-graft
perfusion except one that lasted 104 hours. There was a sudden drop of
systolic pressure around 2 hours prior to death, while diastolic pressure
steadily declined throughout observation period. Blood type cross matching
tests (PBMC and monkey serum) were all positive to highly positive.
Hematological readings were all significantly altered and a drop of 88% in
platelet counts was noted. Blood clinical chemistry profile revealed that all
the major items of metabolites and enzymes were changed with a 250%
increase in creatinine. However, plasma IgG and IgM levels were main-
tained. Pathological evaluations (congestion, interstitial hemorrhage and
glomerular thrombus) suggested that hyperacute rejection of xeno-graft was
not evident in four recipients.

Conclusion: Primate model of MC is proven capable to study xenotrans-
plantation and hDAF transgene in pig’s kidney successfully exercised its
function in this model.

P-17.4

Surgical and non surgical complications of a pig to baboon xenotransplantation
model
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A pig to baboon heterotopic cardiac transplantation model at the NIH using
a modified immunosuppressive regimen has been developed. Graft survival
has been prolonged, but despite this, our recipients have succumbed due to
various surgical or non surgical complications. In this abstract, different
complications and management strategies are described. The most common
complication was hypercoagulability (HC) after transplantation, causing
thrombosis of both small and large vasculature and ultimately leading to
graft loss. The Consumptive Coagulopathy (CC) was encountered in some
recipient baboons and was not able to be reversed by stopping anti
coagulation and transfusing blood multiple times. A solid state left
ventricular telemetry probe is placed into in the transplanted heart,
induction of hypocoagulable states by continuous heparin infusion led to
uncontrollable intra-abdominal bleeding in one baboon from the ventricular
site. One instance of cardiac rupture originating from an lateral wall
infarction site occurred. Earlier studies have shown infections to be
uniformly fatal in this transplant model.

However due to the telemetry placement, infections may be identified
early by temperature spikes and can be treated with prompt administra-
tion of antibiotics. We had several cases of wound dehiscence due to
recipients picking at sutures. These were promptly resolved by either
re-suturing the wound or finding distractions for the baboon. A few of
the most common problems we faced in our earlier experiments were
related to the jacket, tether and the infusion pumps. It was difficult to
keep the jackets on some of the baboons and tether had to be modified
several times before long term success was assured. Infusion catheter
replacement resulted in transplant heart venous obstruction and throm-
bosis from a right common femoral venous line. Conclusions: Homeo-
static perturbations such as HC and CC and baboon-induced wound
complications comprised most of the complications encountered. Exsan-
guination due to telemetry implantation and infarct rupture did occur in
two baboons. Despite the variety of complications, significant graft
prolongation in this model was achieved.

Innate Immunity, Immune
Responses and others

P-18.1

Pig xenogenic adipose-derived mesenchymal stem cells for bone reconstruction
Daela Xhema', Michael Schubert', Rose-Marie Goebbels?, Catherine B Wydemans®,
Benoit Lengelé®, Christian Delloye®, Cesare Galli®, Pierre Gianello?, Denis Dufrane?
"Orthopaedic surgery laboratory, Université catholique de Louvain, Brussels, Belgium,
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Belgium, *Orthopaedic service, University clinical hospital St-Luc, Brussels, Belgium,
®Laboratorio di Tecnologie della Riproduzione, Istituto Sperimentale Italiano Lazzaro
Spallanzani, Cremona, Italy

Background: The potential of human adipose-derived mesenchymal stem
cells (AMSCs) was recently demonstrated for bone reconstruction. However,
a delay of 2-3 months is required between the original adipose tissue
procurement/isolation and the implantation of osteogenic-differentiated
stem cells. AMSCs could constitute an indefinite origin for cell banking and
rapid delivering. This study investigated the in vitro and in vivo potential of
pig AMSCs for xenotransplantation of osteogenic-derived stem cells.
Methods: AMSCs cells were isolated from the subcutaneous fatty tissue

of transgenic “Green Fluorescence Protein” (GFP, n=3) and Belgium
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Landrace (n=7) pigs. Osteogenic differentiation was performed by supple-
menting the standard media with dexamethasone/sodium ascorbate/sodium
dihydrophosphate. Osteogenic differentiation was determined by staining
for calcium phosphate deposition, osteocalcin/ von Kossa stainings. The
immunophenotype of AMSCs was performed for CD90 cell surface
phenotype (by Flow Cytometry) and for immunomodulation (by MLR).
The Galactosyl epitope (Gal) expression was also characterized on both
non-/differentiated AMSCs. Osteoblastic differentiated GFP-pig AMSCs
were seeded on cancellous bone and implanted in the para-vertebral
musculature of nude rats (two implants/recipient for bone alone vs Bone +
AMSC, n=10). After 30/60 days, implants were analyzed by microCT-Scan
and explanted for osteocalcin and GFP monoclonal antibody expression.
Results: AMSCs maintained a constant expression of CD90 marker and a
capacity to down-regulate T-cell response up to sub-culture passage 10th.
Pig AMSCs, totalling ~34 population doublings by passage 10th, demon-
strated the capacity of bone nodule formation with collagen synthesis,
calcium deposition, osteocalcin expression and mineralization. A significant
decrease of Gal epitope expression was found in differentiated tissue in
comparison to non-differentiated AMSCs (28 + 12% vs 41 + 12% of
surface implant,respectively, p=0.011). After 30/60 days post-implantation
in nude rats, a significant higher mineralization process (by micro CT-Scan)
was found in composite grafts made of Bone + osteogenic GFP-AMSCs.
Differentiated cells with osteocalcin expression were found in 100% of
explanted composite implants made of Bone + AMSC in contrast to bone
alone.

Conclusions: Pig AMSCs constitutes a potential source for cellular recon-
struction of bone defect.

P-18.2

Airways homing of human amniotic fluid stem cells and repair in newborn rats
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Italy, ®Padua General Hospital, Direzione Sanitaria, Padua, Italy

Background: Alveolarization and angiogenesis play the main role in lung
growth and consequently in the pathogenesis of bronchopulmonary
dysplasia (BPD). Human amniotic fluid stem cells (hAFSC) may represent a
cell lineage suitable for lung cell xenotransplantation. The purpose of this
study was, therefore, to test the effects of postnatal hAFSC intratracheal
administration in a newborn rat model of BPD.

Methods: A newborn rat model of BPD obtained following a 2 week
exposure to 60% oxygen was administrated intratracheally with hAFSC
previously transfected with a LacZ Adenovirus. Pups were postoperatively
immunosuppressed with cyclosporine A (Novartis). Homing was evaluated
by human specific mitochondrial and ribosomal duplex PCR. Furthermore,
HEspecimens of the lung were stained for the identification of beta-
galactosidase activity in transfected hAFSC. Lung morphometric, histolog-
ical and terminal-deoxynucleotidyl transferase labelling (TUNEL) analysis
were performed 3 weeks after hAFSC administration. Vascular endothelial
growth factor (VEGF), angiogenesis and gas exchange were also assessed.
Results: Homing accounted for an average of 1.43% (ranging from 1.07 to
3.21%) of the lung alveolar cells. The lungs of the hAFSC-administered
animals presented increased radial alveolar counts (RAC) and alveolar
numbers if compared to the oxygen exposed and vehicle-treated groups.
VEGF and the alveolar capillary network increased due to hAFSC
transplantation.

Conclusions: These experiments indicate that hAFSC postnatal lung cell
xenotransplantation have a favourable respiratory impact. HAFSC enhance
pulmonary growth and decrease the hyperoxic arrest of lung development.
In this model, the benefit deriving from postnatal treatment with hAFSC is
likely to be a consequence of their homing which results into both alveolar
growth and angiogenesis.
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The in situ Langendorff model: a new method for AAV2/9-mediated gene
transfer into myocytes in heterotopic heart transplantation models

Johannes Postrach'?", Lars Burdorf', Eckart Thein?, Rabea Hinkel®, Maximilian Schmidt’,
Bruno Reichart', Christian Kupatt®, Michael Schmoeckel’

"Department of Cardiac Surgery, Ludwig-Maximilians-University, Munich, Germany,
2Department of Surgical Research, Ludwig-Maximilians-University, Munich, Germany,
3Clinic | for Internal Medicine, Ludwig-Maximilians-University, Munich, Germany

Objectives: Adeno-Associated Virus (AAV) vectors have become a widely
used means to mediate gene transfer. However, application time, tissue
temperature during transfection and volume of vector needed are limiting
factors for a successful transfection of solid organs. The aim of this study
was the development of a novel method to overcome these drawbacks,
enabling an effective transfection of porcine hearts with AAV vectors.
Eventually this method may facilitate the production of triple-transgenic
pigs by utilizing hearts from gal-KO/hCRP-double transgenic pigs.
Methods: We established an in situ Langendorff recirculation model
(without the need for cardiac arrest) for AAV vector transfection under
normothermia and normoxia. After canulation and distal clamping of the
ascending aorta and the pulmonary artery coronary perfusion was
maintained via an extracorporeal circuit. The inferior and superior caval
veins were ligated, thus the perfusion volume consisting of autologous blood
could be reduced to approximately 500 ml. Hearts were perfused in the
Langendorff mode for 45 minutes with 10'> AAV 2/9 LacZ vectors and
100 pg VEGF (n=3). Then cardioplegia was applied and allogeneic
heterotopic heart transplantation into a recipient pig was performed.
Immunsuppression of the recipients consisted of a single dose of methyl-
prednisolone (1 mg/kg) and tacrolimus (0.3 mg/kg body weight) for 8 days.
Thereafter immunosuppresion was stopped and graft survival was assessed
daily. After a maximum of 2 months hearts were explanted for immuno-
histology and gene expression analysis.

Results: All grafts maintained stable sinus rhythm during Langendorff
perfusion. One animal died on day 9 after transplantation due to acute renal
failure and one recipient died on day 24 with pneumonia. In the remaining
animal graft function was maintained for the whole study period. Immu-
nohistology showed mild to moderate signs of rejection. High LacZ
expression was confirmed with fluorescence microscopy in all 3 animals (day
9, 24 and 61 after transfection).

Conclusion: Our novel in situ Langendorff model enables transfection of
porcine myocytes in the intact cardiac graft with AAV2/9 vectors under
normothermic conditions for 45 minutes. This leads to local application of
high vector titers in a solid organ, resulting in an excellent transgene
expression.

P-18.4

Potential role of complement activation on rejection of xenogeneic pig
chondrocytes

Roberta Sommaggio, Cristina Costa*

Institut d_Investigacié Biomédica de Bellvitge (IDIBELL), Hospitalet de Llobregat,
Barcelona, Spain

Xenotransplantation of genetically engineered pig chondrocytes could
provide a solution to the pressing need of good therapies for cartilage repair.
However, xenogeneic cartilage is rejected by a not-well-understood process
that comprises humoral and cellular mechanisms. In particular, the comple-
ment system may contribute to rejection through opsonisation, anaphylatoxic
and cytolytic activities. In fact, we previously demonstrated deposition of
antibody and complement components C3 and C4 after incubating porcine
articular chondrocytes (PAC) with 20% and 40% human serum. In this work,
we investigated the potential role of complement on death and activation of
pig chondrocytes. First, we incubated PAC for various times with 20%, 40%
and 80% human serum and the corresponding heat-inactivated controls and
measured total cell death by propidium iodide staining and flow cytometry.
We verified that the serum batches used caused substantial lysis of porcine
aortic endothelial cells after 1-hour incubation. Notably, this incubation time
did not suffice to cause major PAC death even with 80% serum (12-14% over
background, 6-7% at 20% serum). Longer exposures such as 24 hours were
needed to observe significant cell death. Even then, it was relatively low
(about 10-15% at 20% serum). We next determined the amount of apoptosis
that contributed to cell death after 24-hour incubation by measuring the % of
hypodiploid cells by flow cytometry. PAC consistently showed a low level of
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apoptotic cell death (3-6%) at high serum concentration (>40%), but not at
20% serum. To assess other complement effects, we measured and confirmed
a robust release of pig IL-6 and IL-8 by ELISA after incubation of PAC
with human serum for 8 and 24 hours (20% serum being sufficient for this
effect). In summary, these results indicate that pig chondrocytes are highly
resistant to human serum-mediated cytolysis, but show complement-depen-
dent cell activation as demonstrated by the release of pig cytokines. Thus,
complement deposition may play a role in rejection of xenogeneic cartilage by
promoting the cellular immune response.

P-18.5

The free radical scavenger S-PBN reduces human leukocyte migration across
porcine endothelial cells

Marten K.J Schneider'*, Ali-Reza Biglarnia?, Tomas Lorant?

' Department of Internal Medicine, Laboratory for Transplantation Immunology, University
Hospital Zurich, Raemistrasse, Zurich, Switzerland, “Department of Surgical Sciences,
Section of Transplantation Surgery, Uppsala University Hospital, Uppsala, Sweden

Background: In solid organ xenotransplantation the first interactions
between the recipient immune system and the graft occur at the endothelium.
Reactive oxygen species activate the endothelium, leading to modulation of
endothelial phenotype and permeability. This process may be inhibited by
nitrone radical scavengers, such as the low toxic nitrone S-PBN
(2-sulfophenyl-N-tertbutyl-nitrone). Own preliminary results showed that
addition of S-PBN to 15-deoxyspergualin increases mouse heart xenograft
survival in rats. Here we established an in vitro model to study the influence
of S-PBN on adhesion and transendothelial migration (TEM) of human
peripheral blood mononuclear cells (PBMC) on porcine endothelial cells
(PEC).

Methods: TEM and adhesion of human PBMC were analyzed using
permeable inserts precultured with pEC lacking Galal,3Gal. Human PBMC
were preincubated with S-PBN, added to the inserts and allowed to migrate
for 4 hours. In order to differentially study the effect of S-PBN on adhesion
and TEM, both total adhered and fully migrated out of total adhered (FM/
TA ratio) PBMC were analyzed.

Results: Preincubation of human PBMC with increasing concentrations of
S-PBN decreased both the adhesion and the FM/TA ratio of the monocyte
subpopulation, reaching a 60% and 21% reduction, respectively, at 50 mM
S-PBN as compared to control. For the lymphocyte population incubation
with 50 mM S-PBN decreased the FM/TA ratio by 41% but not the
adhesion. Whereas S-PBN alone did not directly affect the adhesion receptor
expression on pEC, the expression intensity of VCAM-1 on pEC cultured for
4 hours with PBMC preincubated with 50 mM S-PBN was 30% lower as
compared with pEC cultured with untreated PBMC. Finally, incubation of
PBMC with S-PBN induced a significant downregulation of CD62L in the
monocyte subpopulation.

Conclusion: S-PBN treatment reduces the adhesion and TEM of human
PBMC on pEC. The reduction may in part be due to a decreased adhesion
receptor expression on PBMC, and on a weaker induction of adhesion
receptors on pEC by S-PBN-treated PBMC. Thus, S-PBN may inhibit
xenograft infiltration by attenuating human leukocyte interactions with the
porcine endothelium.

P-18.6

Role of HMGBI in lung xenograft injury and cytokine production

Carsten Schroeder'*, Nitin Sangrampurkar?, Jingping Hu?, Amal Laaris?, Emily Welty?,
Xiangfei Cheng?, Chris Avon?, Richard N Pierson?, Trevor Snyder®, Agnes M Azimzadeh?
"Thoracic Surgery, Case Western University, Cleveland, OH, USA, ?Surgery, University of
Maryland and Baltimore VAMC, Baltimore, MD, USA, *Nazih Zuhdi Transplant Institute,
INTEGRIS Health Care, Oklahoma, OK, USA

Background: Lung injury after xenotransplantation occurs despite use of
organs lacking the a-galactosyl (Gal) antigen. High mobility group box 1
(HMGBI), which is released from activated neutrophils, macrophages,
platelets, and endothelia cells, amplifies systemic inflammation through
binding to RAGE, TLR2 and TLR4. In separate studies, we showed
increased levels of HMGBI after xenogenic Gal-independent lung perfusion.
Here we tested whether HMGBI1 mediates lung xenograft injury and
cytokine production.

Methods: Wild-type (WT) C3HOuJ mouse lungs were perfused ex vivo with
human blood containing Nextran 1285 (Gal antigen control) n= 5 or human
blood with Nextran + HMGBI inhibitor (Glycyrrhizin 0.3 mg/ml)n=>5.

Lung survival, PVR, complement and platelet activation, CBC, mouse and
human plasma (Luminex)and tissue (QRT-PCR)cytokinelevels weremeasured.
Results: All lungs survived for the time of study and perfusion was electively
terminated at 240 minutes. The pulmonary vascular resistance (PVR) rose
moderately above normal levels similarly in both groups, not meeting
rejection criteria. Complement (measured as plasma C3a) and platelet
(B-thromboglobulin, expression of CD62P) activation were not different
between groups. Thrombosis and hemorrhage were evident after 4 hours of
perfusion, and not prevented by HMGBI blockade. Mouse IL-6 and KC as
well as human IL-8 and TNFo were consistently increased at 4 hours with or
without HMGBI blockade. Tissue expression of mouse IL-6, IP-10 and
TNFa transcripts was significantly up-regulated at 4 hours of perfusion, but
not influenced by HMGBI blockade.

Conclusions: The physiological and molecular phenotype of lung HAR
appears essentially independent of the pro-inflammatory mediator HMGBI.
While a role for HMGBI as an amplifier of inflammation in late injury cannot
be excluded, control of early blood cell activation, lung injury and NFkB-
dependent gene expression will require alternative therapeutic strategies.

P-18.7

Characterization of human and mouse cytokine profiles in xenogeneic lung
injury

Carsten Schroeder'*, Nitin Sangrampurkar?, Kaspar Keledjian?, Amal Laaris?, Xiangfei
Cheng?, Chris Avon?, Richard N Pierson?, Agnes M Azimzadeh?

"Thoracic Surgery, Case Western University, Cleveland, OH, USA, 2Surgery, University of
Maryland and Baltimore VAMC, Baltimore, MD, USA

Background: Lung injury after xenotransplantation occures despite control
of a-galactosyl (Gal) natural antibodies. Current strategies targeting
complement and coagulation cascade activation delay but do not completely
prevent lung injury and blood cell activation. Pro-inflammatory cytokines, if
produced, may stimutale or amplify rejection mechanisms. Cytokine profile
changes during xenogenic lung injury have not yet been systematically
studied. Here we characterize the production of pro-inflammatory cytokines
at the protein and transcriptional level in an effort to understand Gal-
independent related xenogenic lung injury.

Methods: Wild-type (WT) C3HOuJ mouse lungs were perfused ex vivo with
human blood containing Nextran 1285 (Gal antigen control, n=5). Mouse
and human cytokines were measured in the plasma by Luminex at 60 and
240 minutes mouse cytokine transcripts were assessed in the lung tissue by
qRT-PCR at 240 minutes and expressed as fold increase over pre-perfusion
expression levels.

Results: All lungs survived until elective termination at 240 minutes.
However, lung pulmonary vascular resistance rose above normal levels and
features of lung rejection (thrombosis, hemorrhage) were detectable at

240 minutes. At the protein level, human IL-8 and TNFo (240 minutes) and
mouse IL-6 (240 minutes) and KC (60 and 240 minutes) showed the greatest
changes (see table). Human IL-1f, mouse IL-1f, IP-10 and TNFao remained
unchanged. At the transcriptional level, tissue expression of mouse IL-6 was
significantly increased (58 + 14-fold), while mouse TNFa (8 + 3) and
IP-10 (6 = 3) were moderately increased at 240 minutes. Mouse IL-1b
mRNA level was essentially unchanged (1.7 £+ 0.9).

Conclusions: Hyperacute lung injury is associated with prolific production of
pro-inflammatory cytokines at the protein and transcriptional levels. Our
data suggest that human IL-8, TNFa or mouse IL-6, KC are potential
therapeutic targets to prevent lung injury and sequestration of leukocytes.
Alternatively, approaches modulating blood and endothelial cell activation
may have a beneficial effect.

P-18.8

Imaging heterotopic cardiac transplants in rodents

Lars Burdorf'*, Karen 0-Shea?, Tianshu Zhang', William Stanley?,

Richard N. Pierson III', Agnes M. Azimzadeh'

"Department of Surgery, University of Maryland School of Medicine, Baltimore, MD,
USA, 2Department of Medicine, University of Maryland School of Medicine, Baltimore,
MD, USA

Background: Abdominal heterotopic heart transplantation in rodents is an
established experimental procedure that is used routinely to test new
immunosuppressive regimens in xenotransplantation. Most commonly graft
survival is determined by manual palpation of the transplanted heart.
However, this approach is subjective, non-quantitative, and its diagnostic
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accuracy has never been objectively assessed. Here we evaluate the accuracy
of manual palpation to determine graft survival time, using transabdominal
ultrasonographic echocardiography (TUE).

Methods: In 26 heterotopic abdominal heart transplanted mice (20-30 g BW)
daily graft palpation and weekly TUE (n= 126 exams) were performed. For
TUE mice were anesthetized via mask with isoflurane (1.5-2%), shaved and
fixed with tape on a heated platform. The Visual Sonics® Vevo 770 Imaging
System was used with the RMV 716 ScanHead. Left and right ventricular
function, wall thickness, chamber diameters, and thrombus formation were
measured and recorded. Presence or absence of contractility was compared to
independent, blinded palpation measurement done on the day of TUE.
Results: TUE took ~5 minutes to perform, and was able to visualize the
graft in all recipients. At 90.5% of the investigation time points (n=114),
TUE corroborated presence of heart contractility as diagnosed by manual
palpation. However, in 9.5% (n = 12), results were discordant: contraction of
the graft by palpation was not confirmed on TUE. three additional mice
exhibited LV thrombus in association with poor or absent left ventricular
function which progressed to complete graft failure within 3-7 days.
Furthermore the ultrasound revealed that occasionally (5/126 exams) right
ventricular contraction can still be present and also be detected by palpation
when left ventricle contractility had ceased. The sensitivity to detect graft
function by palpation was 90%.

Conclusions: We conclude that TUE improves detection of graft dysfunction
and failure in a heterotopic heart transplant model, permits objective
documentation of study outcomes, and is an important adjunctive technique
to monitor xenograft function, especially for long-term follow-up. Although
quantitative TUE as performed here required sedation of the recipient, in
principle the technique could be adapted for routine use in non-sedated
experimental subjects to confirm presence or absence of graft contractility.

P-18.9

Chronic immunosuppression with tacrolimus is associated with an increased
risk of drug-induced diarrhea post islet xenotransplant in cynomolgus
macaques

Melanie Graham*, Lucas Mutch, James Munson, Eric Rieke, Aaron Faig, Elizabeth
Zolondek, Teresa DuFour, Henk-Jan Schuurman, Bernhard Hering

Schulze Diabetes Institute, University of Minnesota, Minneapolis, MN, USA

Background: Chronic immunosuppression is associated with gastrointestinal
complications including diarrhea. When conventional anti-diarrheal therapy
fails often tapering, substitution, or cessation of immunosuppressive
medications is required. Many drugs show a low absorption upon oral
administration so that high dose levels are required. Often, the window
between immunopharmacologic activity and gastrointestinal side effect is
small, necessitating careful selection of dose levels.

Methods: We studied diarrhea incidence in 54 cynomolgus monkeys in our
preclinical islet transplant program. Two recipients were treated with
injectable or oral tacrolimus (TAC), 15 with injectable everolimus (EVL),
18 with oral sirolimus (SRL), two co-treated with EVL and TAC, and 17
co-treated with SRL and TAC for maintenance immunosuppression.
Results: Diarrhea occurred in all groups (Fig. 1). Monkeys receiving
combination maintenance manifested a significantly higher risk of diarrhea
than monkeys receiving monotherapy (RR =5.15, 95%CI [1.3-19.8];

W TAC
B EvL
(2 sRL
B TAC+EVL
B TAC+SRL

30 40 50

Diarrhea Episodes Per 100 Subject Days
Figure 1. Diarthea epsodes rabe par 100 subject days. The diarrhea apisode rale was
15.3 per 100 days in e TAC group, 2.6 per 100 days in the EVL group, 7.4 per 100 days

in the SRL group, 19.5 per 100 days in the TAC+EVL group, and 22.5 per 100 days in the
TAC+SRL group.
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p=0.003). Diarrhea episodes increased in linear manner consistent with the
duration of administration.

Interpretation and conclusions: Oral administration of tacrolimus to cyno-
molgus monkeys, especially in combination with sirolimus or everolimus are
associated with a particularly high incidence of diarrhea, varying between 15
and 25 episodes per 100 subject days. On the one hand this can be explained
by the high dose levels required to achieve sufficient absorption and
exposure in the pharmacologically active range, on the other hand with the
composition of the monkey intestine, which renders the animal prone to
development of diarrhea. These results suggest an additive effect of
immunosuppression and, particularly tacrolimus, and duration of adminis-
tration with respect to mucosal injury.

P-18.10

Human platelet lysate expanded mesenchymal stem cells promote rapid
commitment of CD34+ progenitor cells

Heba N Abdelrazik'?*, Grazia M Spaggiari', Lorenzo Moretta'?, Amal Laaris',
David Ayares?, Agnes M. Azimzadeh', Richard N. Pierson ll'*
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ZDipartimento di Medicina Sperimentale and Centro di Fccellenza per la Ricerca
Biomedica, Universita di Genova, Genova, ltaly

Background: Human mesenchymal stromal cells (MSCs) are promising
candidates for the treatment of steroid resistant GVHD as well as promoting
engraftement after HSCT. Translation of laboratory experiments into
clinical applications has been limited by the dependence of MSC propagation
on fetal calf serum (FCS) which is a potential source of infections. This has
lead to the development of therapeutic protocols based on the non-
transfusional use of hemocomponents, including human platelet lysate (HPL)
Objective: Two expansion protocols for MSCs had been compared starting
from diagnostic BM aspirates. Unmanipulated and mononuclear cells
(MNC) obtained by density gradient centrifugation and cultured in standard
conditions (10% FCS) were compared to those obtained with the same
culture conditions to which 10% HPL preparation substituted FCS. After
the fifth passage; time of expansion, number of cells, morphology and cell
surface markers were evaluated. One of the important functional capacities
of MSC’s which allows their clinical use in HSCT is their capacity to support
&maintain the growth of CD34+ progenitors. In an attempt to test this
function; differently expanded MSC’s were subplated upon which cord
blood CD34selected hematopoietic progenitors were added to evaluate their
effects. No growth factors were added.

Results: MSC’s were efficiently generated from all culture conditions
including unmanipulated BM samples. Cells met all MSC criteria, e.g. plastic
adherence, spindle-shaped morphology, surface marker expression; positive
for CD73, CD90, CD105, CD106, CD146 and HLA-ABC while being
negative for CD34, CD45 MSCs expanded in either FCS or HPL displayed
comparable morphology and immunophenotyping but HPL-MSCs were
superior in terms of clonogenic efficiency and proliferative capacity; the
highest cell numbers were obtained with HPL-MSC’s and the expansion time
was the shortest. As compared with MSCs-HPL, MSCs-FCS maintained
CD34+ HPC in culture for longer periods. Progenitors co-cultured with
MSCs-HPL failed to express the CD34 marker after 10 days.

Conclusions: Unmanipulated BM can be used to efficiently initiate MSC
cultures without the need for cell separation. HPL contains very high levels
of growth and chemotactic factors which alter the functional capacity of
MSCs. This should be taken in consideration during the co-transplantation
of MSC and HSC for promoting engraftment.

P-18.11

Continuous, real-time viability assessment of kidneys based on oxygen
consumption

Bradley P. Weegman', William E. Scott III', Takayuki Anazawa', Efstathios S.
Avgoustiniatos', Takeshi Yuasa', Joana Ferrer-Fabrega', Bruce E. Hammer?,
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Background: The current state-of-the-art in donor organ quality assessment
offers limited quantitative information. Organ quality is primarily



2009 Joint Meeting of the IPITA and IXA abstracts

determined with visual and tactile inspection by the transplant surgeon and
by histological analysis requiring biopsy. These techniques can be subject to
interpretation and sampling variability. Consequently, there is a need for
real-time and quantitative techniques for the assessment of whole organ
health. This report describes a method for the measurement of whole organ
oxygen consumption rate (OCR) normalized to tissue mass that can be used
to quantitatively assess the metabolic activity, and thereby viability, of a
porcine or human kidney.

Methods: Porcine kidneys (n=15) were procured from non-heart beating
donors. The pig was administered a bolus of heparin (100,000 U) S minutes
prior to sacrifice using a fatal injection of sodium pentobarbital into the
jugular vein. After confirmation of death, the pig was exsanguinated, the
viscera were removed by en bloc viscerectomy, and the renal arteries (RA)
were quickly cannulated and flushed with 4 1 of cold lactated Ringer’s
solution (LRS). After flushing the vasculature, the kidneys were removed
and the RA and renal veins (RV) were kept intact. The RA and RV were all
cannulated and attached to in-line fiber optic oxygen sensors. The kidneys
were then connected to a peristaltic cold perfusion system, and perfused with
LRS. The flow rate, the gross organ mass, and the RA and RV oxygen
partial pressure (pO,) were measured to determine the whole kidney OCR
per tissue weight.

Discussion: A significant pO, drop was measured between the RA and the
RV in every organ studied. The average OCR value measured was

130 £ 80 nmol/minute/g (range =22-229). The OCR per tissue of a dead
organ was measured as 17 nmol/minute/g. Estimating that the OCR value
for a healthy organ is 200 nmol/minute/g, these results demonstrate a large
variability in organ viability suggesting the need for more quantitative
assessment methods. This technique could be used to quantitatively study
the quality of a donor organ during long-term cold perfusion or immediately
prior to transplant.

Conclusions: Whole organ OCR shows promise as a clinical tool in
monitoring kidney quality during the pre-transplant period. This technique
could also provide significant research utility in evaluating the efficacy of
organ procurement and preservation techniques.

Xenoantigens and Antibodies

P-19.1

Lewis, Duffy and Kidd system prevalence in baboon subspecies and pigs
Guillermo Ramis'*, Laura Martinez-Alarcon?, Maruja Majado®, Juan J. Quereda’,
Juan M. Herrero-Medrano', Antonio Rios?, Pablo Ramirez?, Antonio Mufioz'

"Facultad de Veterinaria, Universidad de Murcia, Produccion Animal, Campus de
Espinardo, Murcia, Spain, *Hospital Universitario Virgen de la Arrixaca, Murcia, Spain,
3Hospital Universitario Virgen de la Arrixaca, Murcia, Spain

Background: Baboon has become specie of interest as receptor for
xenotransplantation. In many transplant studies using pigs and baboons
these antigens remain an unknown and untested variable. The influence of
Kidd, Lewis and Duffy system antigens, in allorejection, has been demon-
strated recently. We have tested the presence of these antigens in pigs and
baboons using microtyping cards.

Methods: Sera samples of olive baboon (Papio anubis, n=48), Guinea
baboon (P. papio, n=14), chacma baboon (P. ursinus, n=9) and (Duroc x
(Landrace x Large white)) conventional pigs (Sus scrofa, n=38) were
incubated in microtyping cards for Lewis (Lea and Leb), Duffy (Fya and
Fyb) and Kidd (Jka y Jkb) detection. A five degrees score (0-4) was used to
evaluate the results, depending on the hemagglutination reaction.

Results: Leb (92, 100 and 78% of samples from olive, Guinea and chacma
baboons, repectivelly), Fyb (85, 100 and 89%, respectivelly) and Jka (100%
all species) were found, Lea was only found in olive baboon (21%). Pigs
showed Fya (100%) and Fyb (100%). To analyze pig’s data it should be
taken into account that phenotyping was done using human reagents that
could content anti o-gal antibodies, but the hemagglutination reaction
means that the presence of anti-Fy in baboon sera could react against pig
tissues.

Conclusions: Blood antigens other than ABO should be investigated in
xenotransplantation to prevent possible immunological rejections (host
versus organ and organ versus host) and to manage adequately the blood
bank needed in this surgery. The microtyping cards offer a quick and easy
tool to assess these antigens.

P-19.2

ABO blood group phenotyping in pigs using microtyping cards

Laura Martinez-Alarcon’, Guillermo Ramis?*, Maria J. Majado®, Juan J. Quereda?,
Juan M. Herrero-Medrano?, Joan Mauri®, Antonio Rios’, Pablo Ramirez', Antonio Mufioz?
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*Diamed Ibérica, Spain

Background: The pig is known to have a blood group AO system
comparable to the ABO blood group system of humans and it is widely in
experimental surgery. In fact is used as donor species in xenotransplanta-
tions to humans and non-human primates recipients. The complete
concordance of ABO antigens should be assessed in such surgical experi-
ences, as in allotransplantation. This work describes the use of a quick and
simple microtyping cards to assess the ABO group in pigs.

Methods: ID-Microtyping cards ABO and RhD with human antibodies
(ABOh; Diamed, Switzerland) and Dia-Clon ABO and RhD with mono-
clonal antibodies (ABOm; Diamed) were tested, using RBCs from 19
conventional pigs. The blood was 5% diluted with ID-Dilutant I (Diamed),
containing Bromelin and incubated 10 minutes at room temperature. Twelve
microlitres were disposed into each well, incubated 10 minutes at 37°C and
centrifugated 10 minutes at 1,500 g. A reaction was considered positive
when agglutinated RBC forming a red line on the surface of the gel.
Results: Using the ABOh cards, 8 A positive and 11 B positive were found
on the basis of hemagglutination. However, using the ABOm, 8 A and 11 O
pigs were found. The B group has not been described in pigs, and only A and
O exists. Using the ABO cards there is an interference with a-gal antigens
due to the molecular similarity between B and a-gal residues and producing
a cross-reaction, whilst the ABOm avoid this interference and are able to
detect the A and O animals (Figs 1 and 2).

Conclusions: The ABO blood group of pigs, used in xenotransplantation
experiences, can be assessed by means of ABOm cards but not with ABOh
cards. This system allows a very quick and easy system to phenotype blood
of pigs involved in research.

P-19.3

Pig anti-baboon antibodies tested at different pig’s ages

Guillermo Ramis'*, Laura Martinez-Alarcén?, Maria J. Majado®, Juan J. Quereda’,
Juan M. Herrero-Medrano', Antonio Rios?, Pablo Ramirez2, Antonio Mufioz'
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Background: There is a large number of studies about human and non-
human primates anti-pig antibodies, but there is very few information
regarding the presence of pig anti-baboon antibodies. This work has assessed
the presence of pig anti-baboon antibodies in 9 and 22 weeks old pig’s sera
by complement mediated hemolysis (CMH) and hemagglutination.
Methods: Sera samples were obtained from 9 weeks old (n=5) and 22 weeks
old (n=28) pigs. We have selected these ages because the former is used in
pig-to-baboon xenotransplantation model and 22th weeks old (80 kg
approx) should be the size for donation to humans. Blood samples were
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obtained from olive baboon (n=48), Guinea baboon (n=14) and chacma
baboon (n=9). An anti-baboon exogenous complement mediated test (for
all samples) and a hemagglutination (for olive and chacma baboons’
samples) test using liss-combs microcards were performed. Hemolysis results
were expressed as relative percentage and hemagglutination was scored 0-4.
Finally, 659 reactions for each test were performed. The difference for
hemolysis were done using an ANOVA test and for hemagglutination a
Mann-Withney’s U test.

Results: Results for hemolysis are shown in Fig. 1. There were significant
difference comparing the 9th and 22th weeks old hemolysis in olive baboon
(p <0.001) but not in chacma baboon. There were differences comparing the
hemolysis degree produced by 22th weeks old pigs comparing all the three
species (p <0.001). Hemagglutination was observed for 62% and 94% of
olive and chacma samples with 9th weeks old pigs sera and 89%, 100% and
100% of olive, chacma and Guinea baboons with 22th weeks old pigs sera.
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Conclusion: The pig-to-primate complement-mediated hemolysis has been
previously reported, but we have found differences depending on the baboon
specie and the pig’s age. Chacma baboons are those suffering lower relative
CMH and Guinea baboon the higher. The hemagglutination score was high
in all species. These data should be taken into account to analyze the
influence of graft-versus-host disease in xenotransplantation.

Coagulation and thrombosis

P-20.1

Xenotransplantation and coagulation disorders: different levels of human
activated protein C in human and porcine endothelial cells

Cristiana Bulato'*, Claudia M Radu’, Sabrina Gavasso', Luca Spiezia', Massimo
BoldrinZ, Valeria Ferri', Diana Bertini', Paolo Simioni', Emanuele Cozzi®>*
"Department of Cardiologic, Thoracic and Vascular Sciences, University of Padua, Padua,
Italy, ?CORIT (Consortium for Research in Organ Transplantation), Padua, Italy,
°Department of Surgical and Gastroenterological Sciences “Pier Giuseppe Cevese”,
University of Padua, Padua, Italy, *Padua General Hospital, Padua, Italy

Background: Microvascular thrombosis, following the activation of the
coagulation cascade after a xenotransplant from pig to primate, is a central
point in the process of graft rejection. Protein C (PC) activation plays a
critical role in the negative regulation of blood coagulation. PC is activated
on endothelium cell surface by the thrombin-thrombomodulin (TM)-
endothelium PC receptor (EPCR) complex. Microvascular thrombosis,
which causes loss of the graft, is probably associated to incompatibility
between primate coagulation proteins (thrombin and PC) and receptors
expressed by porcine endothelium (TM and EPCR).

Aim of the Study: To set up an in vitro model for the evaluation of human
PC activation on different cell lines: HUVEC (Human Umbilical Vein Cells),
HCAEC (Human Coronary Aortic Endothelial Cells) and PAEC (Porcine
Aortic Endothelial Cells). To confirm the contribution of EPCR and TM in
the APC generation, we inhibited the PC activation in HCAEC with
antibodies specific to TM and EPCR.

Methods: Confluent cells were incubated with human thrombin and human
purified PC with or without anti-EPCR and anti-TM antibodies. After 60, 90,
120, 180, and 240 minutes a sample was taken and added to hirudin. The APC
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formed was measured using the chromogenic substrate S2366. The concen-
tration of APC was calculated using a standard curve of purified APC.
Results: After 240 minutes, the generation of APC on HUVEC, HCAEC
and PAEC was 4.71 + 0.03 pg/ml, 9.58 + 0.47 pg/ml and 0.87 £+ 0.02 pg/
ml, respectively. Without cells the generation of APC was 0.72 £ 0.56 pg/
ml. The APC levels on HCAEC were significantly higher than on HUVEC
(p<0.001) and PAEC (p <0.001). After 120 minutes, APC formation on
HCAEC was decreased in the presence of antibody to EPCR or to TM
(3.87 £ 0.10 pg/ml and 0.84 + 0.01 pg/ml, respectively; 6.01 + 0.45 pg/ml
without antibodies) while PC activation was completely inhibited after
treatment with both antibodies.

Conclusions: PC was highly activated on HCAEC, mildly on HUVEC and
not activated on PAEC. In fact, HCAEC, originating from small vessels,
express high levels of TM as compared to large vessels, indicating that the
amount of human TM expressed on endothelial cell surface is crucial for PC
activation. PAEC require the expression of human TM and EPCR in order
to activate anticoagulant PC pathway and prevent clot formation.

P-20.2

Correlation between xenoreactive antibodies and xenogenic activation of the
coagulation system in xenoperfused pocine kidneys

Johannes Klose', Wolf Ramackers'”, Lars Friedrich?, Andreas Tiede®, Sabine Bergmann',
Wolfgang Schiittler’, Jiirgen Klempnauer', Michael Winkler'

"Medizinische Hochschule Hannover, Allgemein-, Viszeral-, und
Transplantationschirurgie, Hannover, Germany, “Medizinische Hochschule Hannover,
Klinik fiir Andsthesie und Inensivmedizin, Hannover, Germany, *Medizinische Hochschule
Hannover, Klinik fir Hématologie, Haémostasiologie und Onkologie, Hannover, Germany

Background: Xenoreactive antibodies (XRA) can bind to pig endothelium
leading to an activation of the recipient’s complement system and eventually
resulting in graft loss. Even if complement activation is successfully inhibited,
the acute vascular rejection (AVR) can occur. During the AVR an activation
of the recipient’s coagulation system can be observed resulting in derange-
ment of coagulation and consecutive graft dysfunction or death of the
recipient. It is still unclear if the derangement of coagulation is independent
from AVR or just an epiphenomenon of acute or chronic humoral xenograft
rejection. In this study we examined the effect of XAR titers on the grade of
the derangement of coagulation using an ex-vivo perfusion system.
Methods: An ex vivo perfusion circuit based on Cl-Inhibitor (C1-Inh) and
low-dose heparin was used to asses activation of coagulation and perfusion
time in the different experimental groups. Porcine kidneys were perfused
with freshly drawn pooled human AB blood. The experiments were
performed in five different groups: kidneys from wild-type pigs with addition
of Cl-Inh, but without any further pharmacological intervention (group B,
n=15); kidney perfusions without C1-Inh (group C, n=3); kidney perfusions
with addition of Cl-Inh and antithrombin (group D, n=5) or activated
protein C (group E, n=75). Perfusion with porcine blood served as a control
group (group A, n=35). Donor sera were collected and XRA pre-perfusion
titers were measured by flowcytometry.

Results: Mean kidney survival in group B was 126 £+ 78 min. Mean XRA
titer in this group was 1:2049, mean d Dimer level was 18116 £ 4730 pg/l.
Depletion of Cl-Inh in group C resulted in reduced perfusion time (mean
42 + 26 min) with a mean XRA titer of 1:2389. Pharmacological inter-
vention with either antithrombin (group D) or APC (group D) resulted in a
prolonged mean perfusion time of 240 + 0 min. XRA titers were 1:2901 in
group C and 1:4096 in group D, while mean d Dimer levels were

1255 + 1070 pg/l in group C and 788 + 390 pg/l in group D.

Conclusion: No correlation between donor pre-perfusion XRA titers and
perfusion time was found. More precisely high XRA titers did not lead to
reduced perfusion time and vice versa. Furthermore, XRA titers did not
correlate with the grade of the derangement of coagulation observed in the
perfusion circuit.

P-20.3

Towards the generation of human TFPI transgenic pigs with improved features
for xenotransplantation

Ana Cunha*, Erika Lemme, Andrea Lucas-Hahn, Anna-Lisa Queisser, Petra Hassel,
Bjoern Petersen, Heiner Niemannn

Institute of Farm Animal Genetics, Neustadt, Germany

Introduction: There is a shortage of organs for transplantation. The clinical
application of pig- to- human xenotransplantation has the potential to solve
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this problem. However, the immunological rejection of discordant xeno-
grafts poses a major obstacle. Part of this rejection mechanism is caused by
molecular incompatibilities between regulators of coagulation on the
xenograft endothelium and their soluble targets in the recipient circulation.
Tissue factor pathway inhibitor (TFPI) is the primary regulator of the
initiation phase of the coagulation pathway. Here, we embarked on a study
to express human TFPI (hTFPI) on endothelial cells of transgenic pigs
employing recombinant DNA technologies and somatic cell nuclear transfer
(SCNT).
Methods: Vectors containing the promoter of human EF-1o or of porcine
ICAM-2 were used to express both isoforms of hTFPI. The constructs were
transfected into WT porcine fetal fibroblasts (PFF) and transgene integra-
tion was confirmed by PCR. For each construct, two or more positive clones
were used in SCNT. After birth, DNA and mRNA from different tissues and
cell lines were analysed by PCR and RT-PCR. An immortalized porcine
endothelial cell line (PEDSV.15) was also transfected and then checked by
PCR. In addition, mnRNA was analysed by RT-PCR.
Results: We obtained pigs that had integrated the DNA for hTFPIB under
the hEF-1a promoter (SCNT efficiency of 4.5%). Unfortunately, mRNA
specific for hTFPI could only be found in fibroblasts derived from ear
punctures (irrelevant for xenotransplantation). In the experiments using the
porcine ICAM-2 promoter, two of the cell clones that were hTFPI-positive
in PCR screening, were used as donor cells for SCNT. One hundred
reconstructed embryos were transferred to two synchronized recipient sows.
One of the sows from the hTFPIB experiment is pregnant and expected to
give birth in August 2009. The recipients from the hTFPIa experiment still
have to be checked for pregnancy. The transfected PEDSV.15 cells were
positive in PCR and RT-PCR.

The production of human protein is currently being tested.
Planned Experiments: Tissue-specific expression of hTFPI isoforms and
their biological function in cloned piglets will be assessed by in vitro test
assays and perfusion systems.

P-20.4

Comparison of proc
cynomolgus monkeys
Claudia M. Radu'”, Cristiana Bulato', Sabrina Gavasso’, Luca Spiezia', Valeria Ferri',
Matteo Facchin, Barry Woodhams?, Paolo Simioni', Emanuele Cozzi®*®
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Italy, “Diagnostica Stago, Gennevilliers, France, *Department of Surgical and
Gastroenterological Sciences, University of Padua, “Pier Giuseppe Cevese", Padua, ltaly,
CORIT (Consortium for Research in Organ Transplantation), Padua, Italy, °Padua General
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Background: Clotting cascade activation is central to the rejection process
that occurs when pig organs are transplanted into primates. Indeed,
intravascular coagulation is a feature of all solid organ of xenograft rejection
and represents an intrinsic barrier in xenotrasplantation. Little is known on
the overall coagulative process which leads to clot formation in primates.
Human procoagulant phospholipids (PPL) properties depend mainly on the
phosphatidylserine (PPS) externalization and exposure on the membrane
lipid bilayer which enable PPS to promote the activation of coagulative
cascade and subsequently thrombus formation. Elevation of plasma PPL
levels particularly reflects cellular injury and now appears as a marker of
vascular dysfunction.

Aim of the Study: To evaluate the levels of PPL in cynomolgus monkeys and
compare with PPL levels present in human plasma from healthy donors.
Methods: Blood samples were obtained from 40 healthy human subjects and
from 20 cynomolgus monkeys. PPL test (Diagnostica Stago, Gennevilliers,
France), consists in the measurement of clotting time (in second), uses a
system in which the addition of sample phospholipids in depleted plasma
makes the test dependent on the level of PPL. A reduction of clotting time of
the sample compared with usual values means an increase in PPL.

Results: PPL depending clotting time (mean + SD) was shorter in cyno-
molgus monkeys than in healthy subjects (43.9 £ 15 sec and

55.97 + 12.55 sec, respectively), the difference was statistically significant
(p<0.0008).

Conclusions: Cynomolgus monkeys present an increase in circulating
procoagulant PPL levels compared to healthy humans. The observed
association underscores the possibility that in cynomolgus monkeys
generated PPL initiate coagulation which may lead to thrombus
formation.

P-20.5

Human thrombomodulin plays an important role in coagulation control: engine
braking is essential for physiological regulation

Yuko Miwa', Kenta Iwasaki', Koji Yamamoto', Shoichi Maruyama', Akira Onishi?, Masaki
Iwamoto®®, Satoko Yazaki**, DaGe Liu", Takaharu Nagasaka', Masataka Haneda', Kenji
Kadomatsu', Takaaki Kobayashi'”

1School of Medicine, Nagoya University, Nagoya, Japan, *National Institute of
Agrobiological Sciences, Tsukuba, Japan, *Prime Tech LTD, Tsuchiura, Japan

Background: Human plasma is clotted more rapidly in porcine endothelial
cells (PAEC) than in human endothelial cells (HAEC). We have reported
that human thrombomodulin (hTM) expression in PAEC might be a
promising strategy for overcoming the problem of molecular incompatibility
relevant to activated protein C (APC) production. Furthermore, hTM
expression has the potential to prevent direct prothrombinase activity which
can directly produce thrombin in PAEC. Considering the production of
genetically engineered pigs or pharmacological administration of anticoag-
ulants in recipients, we are bound to be anxious about overexpression- or
overdose-related adverse effects such as bleeding tendency. It is important
whether anti-coagulation strategy would be under physiological control.
Methods: (1) Clotting and thrombin generation assay were conducted in
PAEC under various situations. The effect of (i) inhibition of antibody
binding, (ii) inhibition of complement activation and (iii) expression of hTM
on human blood coagulation in relation to PAEC was examined. (2)
Concentration-effect relationship of clinically used anticoagulants (argatro-
ban: ARG, fondaparinux: FOND and soluble hTM) was examined in
clotting assay.

Results: (1) Suppression of antibody binding or complement activation
decreased thrombin generation, but did not changed clotting time effectively.
hTM expression significantly reduced thrombin generation and improved
the shortening of clotting time. (2) For the correction of clotting time in
PAEC, effective concentration ranges of ARG, FOND and soluble hTM
were 0.1-0.5 ug/ml, 0.1-0.5 ug/ml and 0.5-20 ug/ml, respectively. High
concentration of ARG and FOND caused extreme prolongation of clotting
time. In contrast, soluble hTM was moderately suppressed even in high
concentration.

Conclusion: Inhibition of antibody binding and complement activation
alone was ineffective for the correction of clotting time of human blood in
PAEC. Additional anti-coagulation therapy is essential. Only after thrombin
is formed, hTM can produce APC, which would not reach excessive levels.
Thus, hTM was considered to exert a role as a physiological regulator of
coagulation unlike other anticoagulant agents with narrow therapeutic
range. Genetically engineered pig expressing hTM (on vascular endothelial
cells) showed no bleeding tendency.

P-20.6

Activation of human protein C by ol,3-galactosyltransferase gene-knockout
porcine aortic endothelial cells expressing human thrombomodulin

Claudia M. Radu'", Cristiana Bulato’, Sabrina Gavasso’, Dario Brunetti?, Andrea Perota®,
Luca Spiezia', Valeria Ferri', Cesare Galli*®, Paolo Simioni', Emanuele Cozzi*>®

' Department of Cardiologic, Thoracic and Vascular Sciences, University of Padua, Padua,
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Background: Activation of the clotting cascade, fibrin deposition and
thrombosis are recognized as important elements of humoral rejection,
which remains the major barrier to the long term survival when pig
organs are transplanted into primates. The formation of microvascular
thrombosis is probably related by the inability of pig thrombomodulin
(TM) and protein C receptor (EPCR) to activate the host circulating
protein C (PC). Activated PC (APC) is critical for the anticoagulation on
endothelial surface. At present, in order to prevent acute humoral
xenograft rejection, al,3-galactosyltransferase gene knockout (GalT-KO)
pigs are used. All graft, from these transgenic pigs, undergoing rejection
exhibited thrombotic microangiopathy with platelets-rich fibrin thrombi in
the microvasculature.

Aim of the Study: In vitro study of activation of human PC by GalT-KO
porcine aortic endothelial cells (GalT-KO-PAEC) and by GalT-KO-PAEC
expressing human TM (GalT-KO-PAEC-hTM). As a control, we used
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human coronary artery endothelial cells (HCAEC) expressing very high
levels of TM.

Materials and Methods: GalT-KO cells were transfected with the gene
encoding for human TM. All cells were tested by immunofluorescence (IF)
technique for the expression of pig and human TM. Cells were incubated
with human PC and thrombin. Generated APC was assessed using a
chromogenic substrate. The same experiments were carried out after
treatment of cells with anti-human TM antibody.

Results: IF assay confirms the expression of human TM by GalT-KO-
PAEC-TM cells. GalT-KO-PAEC cells did not activate human PC. The
generation of APC was significantly higher on GaT-KO-PAEC-TM than on
HCAEC (15.89 = 0.50 pg/ml and 9.58 £ 0.47 pg/ml, respectively;

p <0.001). The thrombin-TM dependence of the human PC activation by
GalT-KO-PAEC-TM cells was confirmed by the significant (p <0.001)
inhibitory effect of the anti-human TM antibody, known to block binding of
thrombin to TM.

Conclusion: These preliminary results demonstrated higher activation of
human PC by GalT-KO-PAEC-TM than HCAEC. Further studies in these
cells co-expressing EPCR/TM are necessary to investigate PC coagulation
system. Genetic modification of the donor organ expressing inhibitors of
coagulation pathway maybe have overcame the problem of coagulation
dysregulation between species.

Genetic Engineering of the Donor
Species

P-21.1

Analysis of transgene expression in transfected somatic pig cell to be used as
donor in nuclear transfer

Andrea Perota'”, Dario Brunetti', Beatrice Charreau’, Mathias Chatelais®, Irina
Lagutina', Giovanna Lazzari', Franco Lucchini®, Cesare Galli'?

"Laboratorio di Tecnologie della Riproduzione, Cremona, ltaly, ?Dipartimento Clinico
Veterinario, Universita di Bologna, Ozzano Emilia, Italy, Centro Ricerche Biotecnologiche,
Universita Cattolica del Sacro Cuore, Cremona, Italy, “INSERM UMR 643, Institut de
Transplantation Et de Recherche en Transplantation, Nantes, france

Background: Somatic cell nuclear transfer is the method of choice to
generate transgenic large animals. Success largely depends on a high
expression level of the target protein.

Selection of cell clones with the desired expression level is of paramount
importance before nuclear transfer. In this work we compare different
methods that can be used on a small number of cells and their predictive
value.

Methods: Two expression vectors for CD55 and CD39 were separately
transfected to PK15 cell line. Following selection, five of the best growing
clones resulting from each transfection were expanded and subjected to
RT-PCR and Immunohistochemistry (IHC) analyses. For IHC analyses the
mAB IA10 (BD-Pharmingen) — for CD55 — and the mAB BU61 (Ancell) —
for CD39 — were used. The same antibodies were also used in Western blot
(WB) analyses performed on samples subjected to non-reducing SDS-PAGE
and electroblotted on PVDF membrane. The presence of the target
transcripts was confirmed by Northern blot (NB) analyses using DIG-
labeled probes (Roche). The proteins expression was also analysed by FACS
conducted on chosen clones. Fibroblasts and PAECs deriving from one
CD55-CD39 stillborn cloned piglet were subjected to IHC, NB and FACS
analyses.

Results: Three out of five (#24, #2 and #15) PK15-CD55 clones were
positive to RT-PCR but only clone #24 was positive to IHC. Clone #24 was
further analysed by NB, WB and FACS that confirmed the high expression
level. Clone #2 revealed a low expression level by FACS not detected by
IHC. All five PK15-CD39 clones were positive to IHC and RT-PCR
analysis. Clone #10 was further analysed and confirmed positive by NB and
WB. The IHC, NB and FACS data obtained on fibroblasts and PAECs of
cloned piglet confirmed the donor cell lines CD39 expression detected by
THC. This was not the case with CDS5S5 expression since the positivity
detected by IHC was not confirmed with FACS and NB analyses.
Conclusion: THC is the method of choice when few cells for each clone are
available, being more accurate than RT-PCR. Nevertheless, since this
technique is not accurately quantitative, it needs to be complemented with
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alternative methods (Western Blotting or Real time PCR) to obtain a more
complete evaluation of the expression pattern of the transgene. This study
was supported by EU grant n°® LSHB-CT-2006-037377.

P-21.2

An episomal vector containing the ecto-5-nucleotidase gene
F. M. Cavaliere, C. Cimmino'*
Department of Cellular & Developmental Biology, La Sapienza University, Rome, Italy

The most serious barriers to xenotransplantation are hyperacute rejection
(HAR), acute humoral xenograft rejection (AHXR) and cell-mediated
xenograft rejection. HAR has been largely overcome in pigs lacking o1,3Gal
or overexpressing human regulators of complement such as hDAF, but the
latter two problems still remain. An endothelial surface enzyme, ecto-5-
nucleotidase (E5’N) controls conversion of pro-inflammatory extracellular
nucleotides into adenosine, that exhibits cytoprotective, immunosuppressive
and antiinflammatory effects. It has been established that expression of
human E5'N (hE5’N) in pig EC attenuates hNK cell-mediated toxicity
against these cells. The activity of E5'N is much lower in pig as opposed to
human EC and heart, which can create problems in the utilization of the pig
for xenotransplantation. We have cloned the hE5'N gene into a vector in the
intent of adding this gene to pigs genetically modified for the control of HAR.
Episomal vectors that replicate autonomously in host cells are the vectors of
choice in xenotransplantation, since they will not cause genetic damage to
donor organs. pEPI-GFP is a mitotically stable mammalian episomal vector
that allows for efficient expression of transgenes. Pigs genetically modified by
pEPI-eGFP have been produced in which the plasmid was shown to be
episomal and to express GFP in the different tissues of the animals. We have
shown that the hE5'N gene cloned in pEPI-eGFP (pEPI-hE5’N) has a
sequence identical to that contained in the NCBI database, and that all pEPI-
eGFP sequences are present in pEPI-hE5’N. pEPI-hE5’N was transfected
into PIEC pig cells and was subjected to RT-PCR analysis, showing that
hES5'N was expressed efficiently. Plasmid DNA was extracted from trans-
formed PIEC cells and used to transform Escherichia coli: bacterial clones
were obtained, showing that the plasmid was episomal. Restriction analysis of
the resident plasmids showed that pEPI-hES’N in pig cells had not been
structurally altered. The introduction of this plasmid into pigs that have been
genetically modified to overcome the problems caused by HAR will be likely
to provide an important contribution for facing the remaining aspects of
rejection and for other therapeutic approaches that require efficient immu-
nosuppression in substitution of medical therapy.

P-21.3

Double transgenic Gal” piglets over-expressing hCD39

Dario Brunetti'", Andrea Perota’, Irina Lagutina’, Mathias Chatelais?, Beatrice
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Over-expression of human CD39 in transgenic pigs is a potential strategy to
bypass acute vascular rejection in xenotransplantation. The aim of this work
is the production of transgenic cloned pigs using a Gal’~ CD55/CD39 cell line.
A neonatal pig Gal”" fibroblast line cultured in DMEM/M199 1:1 + 10%
FCS + 5 ng/ml bFGF was co-transfected by nucleofection with two
ubiquitous expression vectors, the first carrying hCD55 under Elongation
Factor promoter and a HygroR cassette; the second carrying hCD39 under
pCAGGS promoter and a 3’ MAR region. After nucleofection, cells were
plated in Petri dishes and selected with Hygromycin B for 8 days. Drug
resistant colonies were isolated and expanded for transgene expression
analysis. We used immunohistochemistry (IHC) to detect the expression of
the proteins. For hCDS55 we used IA10 and for hCD39 BU61. Cells
co-expressing CD55-CD39 were serum starved for 24 h before being fused to
enucleated oocytes. Following electric activation, embryos were grown

in vitro up to compact morula/blastocyst and all (n= 144) were transplanted
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in two synchronized sows. PAEC and fibroblasts derived from delivered
piglets were analysed with FACS, using the following antibodies: BRIC110,
IH4, 2G2, and MEM-118 for hCD55 and TU66 for hCD39 detection
respectively. Using a double transgenic CD55/CD39 Gal”" colony in a
Somatic Cell Nuclear Transfer (SCNT) experiment we have obtained 35.4%
compacted morula/blastocyst development. One of two sows resulted in a
pregnancy. At day 117 of gestation, this sow was induced to farrowing and
delivered two stillborn piglets that were probably too immature and died from
respiratory failure. Nevertheless, IHC analysis performed on PAEC and
fibroblasts derived from these piglets showed strong expression of CD55—
CD39, as in the original colony. FACS analysis confirmed robust human
CD39 expression but showed a very low level of hCDS55 expression. Two
Gal”’" CD55/CD39 piglets were obtained. Over-expression of hCD39 seems to
be compatible with normal pig fetus development. Efficency of SCNT using
the double transgenic Gal”" line was slightly lower than that observed using
the Gal”" line itself, from which we obtained 40.7% (n=2583) blastocyst
development in previous experiments. This cell line will be used for generation
of other cloned piglets and for in vitro test analysis. This study was supported
by EU grant n° LSHB-CT-2006-037377 and by Fond Banca Pop Cr.
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Significant differences of some physiological parameters in humans and pigs
Younan Chen, Shengfang Qin, Yanrong Lu, Guang Yang, Shengfu Li, Youping Li,
Jinggiu Cheng*
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University, Chengdu, China

Purpose: The incompatibilities between porcine and human physiologies
may have dramatic influences on the outcome of a patient after xenotrans-
plantion. In this study, we reported the reference values of clinical chemistry,
hematology and coagulation parameters of pigs to give insight into the
evaluation of liver functional compatibility and the graft monitoring in pig
to human liver or hepatocytes xenotransplantation.
Methods: Blood were collected from 27 healthy Chinese Guizhou Minipigs
of both sexes. Values of the routine parameters from pigs were compared
with that of healthy humans.
Results: (1) The bilirubin, albumin, uric acid, and cholesterol of pigs were
significantly lower than those in humans, whereas, their serum enzyme levels
were obviously higher than that of humans. (2) Red blood cell count, platelet
count, and white blood cell count of pigs were significantly higher than those
of humans. Particularly, lymphocyte count and its percentage were
obviously higher. (3) Coagulation activities of porcine factor VII was much
higher than that of humans. In contrast, the prothrombin times and
activated partial thromboplastin times were a little longer in pigs. Throm-
belastograph showed that pigs were in relative hypercoagulable condition
compared with humans.

Statistical significances were lower than 0.05 (p <0.05) in all of the above
parameters in the two species.

Reference values of chemistry and hematology
parameters in humans and pigs

Parameter (unit) Healthy humans (n=30) Pigs (n=27)
[Thil (*amol) 13.68+4.61 1.96+0.69

[TBA ('amoll) 5.76+8.49 20.49+17.79
ALT (1L 24.77+11.57 68.30+£37.50
AST (UM 21.63+4.88 100.04+55.64
Alb (/) 45.50+£2.75 |38.23+6.32
Uric (Y4mol/l) 300.59462.42 0.26+2.79
IChol (mmol/) 4.13+0.62 1.99+0.36
ALP (1L 68.40+19.25 128.67+60.54
IGGT (1L 20.40+12.22 105.77+64.07
ISK (L) 78.53+37 .49 662.33+£275.87
LOH (1) 157.28+43.30 678.22+120.33
HEDH (1U/1) 25.49+4.65 489.74+107.15
REC (1012/1) 4.82+0.35 8.50+0.86

HE {g/dl) 144.35210.44 150.85£19.84
PLT (109/1) 180.73+48.31 1313.08+149.09
WEBC (109/1) 5.94+1.33 15.96+3.92
PT 12.99+0.59 14.35+0.69
APTT (sec) 37.52+3.20 148.83+8.77
ICEVII (%) (55—-170) 112.5 161.17+49.60
[Statistical significances we re lower than 0.05 (P<0.05) in all of the above
parameters in the two species.

Conclusion: The significant differences of many parameters in pigs and
humans suggested that liver functional incompatibility may happen after
liver xenotransplantation, particular in term of metabolism and coagulation
functions.

P-21.5

Production of transgenic mini-pigs with membrane-bound human FasL by
somatic cell nuclear transfer

Ki-Myung Choi', Soo-Hyun Kim', Seung-Pyo Hong', Jee-Yeon Yoo', Hyon-Min Choi’,
Yong-Cheol Park', Yoon-Jin Yoon', Kwang-Wook Park?, Dong-Il Jin®, Jae-Goo Seo'"
"MGEN, Inc., World Meridian Venture Center, Seoul, Korea, Division of animal science &
Resources, Sunchon National University, Sunchon, Korea, *Division of animal science &
Resources, Research Center for Transgenic Cloned Pigs, Chungnam National University,
Daejeon, Korea

Objectives: The cell-mediated xenograft rejection, including NK cells and
CD8+ CTL, is a major obstacle for successful pig to human xenotrans-
plantation. Human CD8+ CTL is highly cytotoxic against pig endothelial
cells (PEC) and the overexpression of membrane-bound human FasL
(mFasL) is effective in preventing this CTL-xenocytotoxicity (7ransplanta-
tion 2006:81). In this study, we produced transgenic mini-pig haboring
mFasL by somatic cell nuclear transfer (SCNT).

Methods: cDNA of mFasL carrying the deletion at the cleavage site with
metalloproteinase and lacking the death domain in its cytoplasmic tail was
subcloned into pcDNA3.1 expression vector driven by the CMV promoter
containing neomycine-resistance cassette. The mFasL expression vector was
transfected into mini-pig fetal fibroblasts by lipofection method. G418-
resistant cell clones were screened by PCR. The surface expression of mFasL
was confirmed by FACS and Confocal imaging system with the mouse anti-
human FasL antibody. One clone was used as a donor cells for SCNT. The
SCNT embryos were surgically transferred to the oviduct of naturally
cycling sow on the first day of standing estrus.

Results: Five cell clones were successfully established following G418
selection and confirmed by PCR, FACS and Confocal analysis. The
reconstructed embryos were produced with these clonal cells and transferred
to nine surrogate sows. Ultrasound examination of recipient surrogates on
days 35 after embryo transfer confirmed established pregnancies in three
recipients. One recipient delivered piglets with normal birth weight. PCR
analysis revealed that transgene vector was integrated in the offspring
genome. Transgene-expression analysis and CTL assay are currently
underway. The other recipients are going to term to produce transgenic
piglets.

Discussion: The present results show that transgenic pigs were produced
with mFasL ¢cDNA for controlling cell-mediated rejection. CTL assay will be
conducted in vitro to test if the transgene expression level is sufficient to
protect cells from CD8+ CTL.

Ethics and Regulations
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Study of the attitude of Scottish citizens toward xenotransplantation in the
South East of Spain

Antonio Rios'?, Laura Martinez-Alarcon’?, Jose Sanchez®, Nick Jarvis?, Guillermo
Ramis*”, Pedro Cascales', Pascual Parrilla’, Pablo Ramirez'

"Departamento de Cirugia, Hospital Universitario Virgen de la Arrixaca, Murcia, Spain,
2Coordinacion Regional de Trasplantes de la Comunidad Auténoma de Murcia,
Consejeria de Sanidad, Murcia, Spain, *Asociacion de Ayuda al Enfermo Renal (ADAER),
Murcia, Spain, *Departamento de Produccion Animal, Facultad de Veterinaria,
Universidad de Murcia, Murcia, Spain

Background: In xenotransplantation it is important to find out about social
acceptance, especially in populations where there are preclinical projects and
a possibility of xenotransplantation to humans. In the native population of
south-eastern Spain this programme is well-known but in recent years there
has been a considerable social change due to significant immigration into the
area, especially of Scottish citizens. The objective of this study is to analyse
the attitude of Scottish citizens residing in south-eastern Spain towards

xenotransplantation and to determine the variables that affect this attitude.
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Methods: A random sample (n=350) of the population of Murcia (South
East Spain) that was born in Scotland. The instrument used to measure
attitude was a questionnaire with different categories validated in our local
area. The survey was self-administered and completed anonymously between
November 2005 and March 2006. The control group was a random sample
of the native population (n=250). Student’s T-test and Fisher’s exact test
were applied in the statistical analysis.

Results: The questionnaire completion rate was 93% (n=325). Most
respondents (67%) were in favor, 8% were against and 25% were undecided,
assuming that the animal organs functioned as well as human ones. Attitude
was similar to that of the control group (p=0.0794). With regard to animal
organ donation for humans, assuming the organs functioned worse than
human donor organs, 26% (n=_83) would be in favor, 55% (n=178)
undecided and the remaining 19% (n=62) would be against. A favourable
attitude is related to the following factors: being a male (p <0.001), marital
status (p=0.008), level of education (p=0.041), a partner’s favourable
attitude toward transplantation (p <0.001) and a favourable attitude toward
human donation, both deceased (p=0.001) and living (p <0.001).
Conclusions: The attitude of Scottish residents in southeastern Spain is
similar to that of the native Spanish population and is determined by many
psycho-social factors that are mainly related to prior attitude towards the
different types of human organ donation.

pP-22.2

Refinement of a primate xenotransplantation model: application of a
subcutaneously implanted port as a means of gastric nutrition

Fabio Fante'", Nicola Baldan®®, Lucrezia Furian®, Paolo Rigotti®, Dino Sgarabotto®, Arben
Dedja®, Massimo Boldrin’, Licia Ravarotto®, Daniele Ramon', Luigino Polito’, Giuliamaria
De Benedictis’, Ermanno Ancona®®, Emanuele Cozzi'*®

'CORIT (Consortium for Research on Organ Transplantation), Padua, Italy, Surgical Unit
Ill, Padua General Hospital, Padua, Italy, *Department of Surgical and Gastroenterological
Sciences, “Pier Giuseppe Cevese", University of Padua, Padua, Italy, *Kidney and
Pancreas Transplantation Unit, University of Padua, Padua, Italy, *Department of
Infectious Diseases, Padua General Hospital, Padua, Italy, *Ministery of Health, Institute
for Animal Health Prophylaxis, Padua, Italy, ’Department of Veterinary Clinical Sciences,
University of Padua, Padua, ltaly, °Direzione Sanitaria, Padua General Hospital, Padua,
Italy

Background: The basis of the ethical approach to animal research is
anchored in the globally acknowledged principles of the Three Rs
(Replacement, Reduction and Refinement). In particular, Refinement means
the employment of methods to ensure that any possible harm and sufferance
during the course of the experiments, are kept to a minimum, as well as
improving the care, treatment and living conditions of the animals in order
to enhance their well-being. The main goal of our study was to allow
percutaneous access to the stomach, in order to obtain nonstressful intra-
gastric administration of solids and fluids in xenografted primates.
Methods: Six adult female nonhuman primates (nhps) (Macaca fascicularis),
mean weight 3.370 kg, were implanted with a surgically placed gastrostomy
(SPG). The device, supplied by BARD Access Systems, consists of two
primary components: an injection port with a self-sealing silicone septum
and a radiopaque silicon catheter. In particular, a Groshong* valve,
positioned at the end of the catheter, ensures security against gastric juice
reflux into the port/catheter system. The catheter was inserted into the
gastric lumen, by surgical approach through the abdominal wall, and
anchored to the gastric wall with a tobacco-pouch suture. The port was
placed subcutaneously on the anterior chest wall, for stable fixation when
using the port needle.

Results: No surgical complication occurred during the positioning of the
port. In one case, after 41 injections, the port had to be removed as a
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consequence of a subcutaneous infection. Five nhps continue to receive
drugs and nutritional supplements twice a day. To date, no infections at the
subcutaneous port have been detected in these animals and no obstruction of
the system has been experienced throughout the observation period.
Conclusion: Our data suggest that a subcutaneously implanted port is a safe
and effective device for primates that undergo xenotransplantation. Indeed,
it permits long term administration of oral treatments without the need for
repeated handling of the animals. In this light, the system represents an
effective refinement tool that fully complies with the Three Rs tenet.

P-22.3

Improvement of analgesic protocols in renal xenotransplantation procedures
Luca Bellini", Marta VadoriZ, Giulia M. De Benedictis', Federica Besenzon?,

Licia Ravarotto®, Fiorella Calabrese?, Ermanno Ancona®®, Emanuele Cozzi*®”,

Roberto Busetto'

'Department of Veterinary Clinical Sciences, University of Padua, Padua, Italy, 2CORIT
(Consortium for Research in Organ Transplantation), Padua, Italy, ®lstituto Zooprofilattico
Sperimentale delle Venezie, Padua, Italy, *Department of Medical-Diagnostic Sciences
and Special Therapies, University of Padua, Padua, Italy, *Surgical Unit lll, Padua General
Hospital, Padua, Italy, °Department of Surgical and Gastroenterological Sciences “Pier
Giuseppe Cevese", University of Padua, Padua, ltaly, ’Direzione Sanitaria, Padua General
Hospital, Padua, ltaly, 5CORIT, Padua, ltaly

Background: Ischemia and reperfusion (IR) injury is an unavoidable insult
occurring to the graft as a consequence of transplantation. Specifically
following kidney xeno- and allo-transplantation, proximal tubular cells are
particularly susceptible to apoptosis or necrosis induced by ischemia and
ATP depletion. Opioids are the most common and effective analgesics used
in humans and animals. However only few reports evaluate kidney responses
to these drugs during ischemia. The aim of this study is to evaluate the

in vitro effect of the clinically used opioids morphine, fentanyl and
buprenorphine on tubular cells expressing kopioid receptors prior and after
marked ATP depletion.

Methods: OK3 cells (opossum kidney tubular cells) underwent 2 h of
simulated ischemia (SI) by treatment with 10 uM Antimycin A and 2 mM
2-Deoxy-D-Glucose. Cells were exposed to morphine, fentanyl or bupr-
enorphine (0.1 nM, 10 nM, 10 pM) 1 h before and following the ischemic
treatment. Cell viability, ATP content, caspase-3 and -7 activity were
evaluated immediately at the end of the SI and at 12 and 24 h following
ischemic treatment. Apoptosis/necrosis were also evaluated by annexin-V/
propidium iodide staining and flow cytometry analysis.

Results: Immediately after SI, ATP content decreased by 85% compared to
untreated control cells. An increase in percentage of apoptotic and necrotic
cells was also observed. At this time point, ATP levels and apoptotic/
necrotic cells were not influenced by opioid treatment. On the other hand
opioid treatment counteracts the increase in caspase activation observed
following ATP depletion. This effect was maintained even at 12 h post
treatment with both opioid exposure and was not observed following
treatment with buprenorphine a kopioid antagonist. At 12 h post treatment
fentanyl 10 nM — 10 uM seems to preserve ATP content of cells compared to
untreated ischemic cells and decrease the percentage of apoptotic/necrotic
cells at 12 h post ischemic treatment. Morphine exposure had the same
effects as fentanyl but was detected only at 24 h post SI. In contrast exposure
to buprenorphine did not preserve ATP content.

Conclusion: Morphine and fentanyl preserve intracellular ATP content, thus
influencing the effects of ischemia on apoptosis. Current data suggest that
these drugs should be preferred in xenotransplantation procedures to control
intraoperative and postoperative pain.
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Xenozoonoses

P-23.1

Xenovirology monitoring: tasks and issues
Olga Garkavenko*, Divya Nathu, Shaun Wynyard, Paul L. J. Tan, Robert B. Elliott
Living Cell Technologies Ltd, Molecular Diagnostics, Manukau, New Zealand

Every successful xenotransplantation program must have an elaborate
microbiology monitoring strategy. At the early stages of program develop-
ment significant effort should be given to such tasks as elucidating the
microbiological status of the pig population in the local geographical area, the
identification of the microorganisms relevant to xenotransplantation and the
development of a monitoring schedule for source herd identification and
maintenance. The following criteria should be considered essential for the
establishment of a donor herd: the absence of xenotransplantation important
pathogens and favourable PERV characteristics (absence of an infectious
PERV, low PERV copy number). This includes the establishment of reliable
and sensitive assays for the detection of porcine infectious agents as well as the
development of strategies for donor safety evaluation, source herd mainte-
nance and recipient follow-up. Diagnostic assays for recipient follow-up must
also be developed. The second stage of the xenovirology program is the
conversion of the research laboratory to a medical diagnostic laboratory and
its certification. The unique characteristic of a xenovirology laboratory is the
synergy of knowledge and skills from veterinarian and human medical
diagnostics as well as the ongoing search for new infectious agents and
improvement of modern techniques for donor and recipient surveillance.

P-23.2

Animal model sysyem of PERVs transmission in xenotransplantation using
pig’s organ

Na Young Kim', Young Bong Kim”*

"Department of Life, Sogang university Science, Seoul, Korea, 2Department of Animal
Biotechnology, College of Animal Bioscience & Technology, Konkuk University, Seoul,
Korea

Xenotransplantation has been presented as a possible solution to the lack of
human donor organs. Pig organs are good alternative organs to human

Figure for P-23.2.

organs for the xenotransplantation. Porcine endogenous retrovirus (PERV)
is existed in the pig’s genome, and PERV have become a major transmissible
pathogen in xenotransplantation. PERV has infectivity to human cell
in vitro, but, in vivo activation of PERV has not been examined. We focused
on the possibility of the PERV transmission to human in the humanized pig
which is reduced rejection and it was constructed the CsA treated immune-
competent mouse model system using murinized PERV (PERV produced
from the murine cells). PERV producing mouse cell line, NIH3T3/PERV,
was constructed. The NIH3T3 cells and NIH3T3/PERYV cells were trans-
planted to the CsA treated or non-treated mouse using S.C. injection or
kidney capsule injection. After 6 weeks of transplantation, each organ was
extracted from the mouse, and the PERV transmission was identified in the
RNA level and DNA level. When the NIH3T3/PERV cells were trans-
plantated to the mouse, the PERV gene was detected in several organs under
the RNA or DNA levels, but not normal NIH3T3 cells.

In the CsA non treated groups, the PERV detection frequency was
decreased compared to CsA treated groups. Through the immunohisto-

chemistry assay using the spleen, murinized PERV transmitted to the spleen
and were expressed the env proteins.
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In our mouse model system, the possibility of PERV transmission to
human was identified, and there is a risk of PERV transmission in
xenotransplantation using the organs of pig. If the pig used for the organs
source of xenotransplantation to human, PERV will be important barrier
and it have to remove the PERV from the pig’s genome.

P-23.3

Assessment of the potential risk of infection associated with clostridium
difficile from porcine xenografts

Marwah M. Bakri', Alistair D. Sutherland', Derek J. Brown?, Pavel Vesely®, Claire
Crossan', Linda Scobie'"

"School of Biological and Biomedical Sciences, Glasgow Caledonian University, Glasgow,
United Kingdom, Scottish Salmonella, Shigella and Clostridium difficile Reference
Laboratory, Stobhill Hospital, Glasgow, United Kingdom, *Institute of Molecular Genetics,
Academy of Sciences of the Czech Republic, Prague, Czech Republic

Background: There are numerous concerns over the potential for transfer of
pathogens between species during clinical xenotransplantation, and although
current clinical application is limited, porcine xenografts have been
previously used to treat patients with severe burns. Donor animals providing
the xenografts are sourced from a healthy commercial herd, however, as pigs
are a known source of zoonotic agents, a number of diseases are required to
be excluded from pigs used for xenotransplantation purposes. Many studies
have indicated the relevance of viral zoonoses, however, little has been done
with regard to the potential for transfer of non-viral pathogens related to
healthcare associated infections.

Methods: Clostridium difficile (C. difficile) is a major cause of neonatal
enteritis in pigs and an important feature of this organism is that pigs can be
asymptomatic carriers. The aim of the study was to assess the prevalence and
ribotype of C. difficile present in healthy donor animals, the antimicrobial
susceptibility of any isolates and make a preliminary assessement of the
potential risk for C. difficile infection to immune-suppressed patients
receiving this treatment.

Results: Animals were found to have toxin B+ human ribotype 017 present
in the faecal matter, however, no C. difficile was isolated from skin samples.
In addition, the antimicrobial susceptibility of the C. difficile isolates was
found to be similar to that identified for human isolates.

Conclusion: There is increasing evidence of porcine C. difficile genotypes
which are indistinguishable from human isolates and the potential for cross
species infection is deemed high. In addition, due to the sporogenic nature of
C. difficile, there is a potential to survive antibiotic treatment of porcine
xenografts prior to use.

However, this data would indicate that subsequent infections could
effectively be treated with vancomycin or metronidazole. These findings
suggest that screening of donor pigs should include examination for
C. difficile.

P-23.4

Hepatitis E virus: a potential risk for xenotransplantation?

Claire L. Crossan'”, Stacey Bushy', Heiri Wang?, Yasu Takeuchi®, Malcolm Banks®,
Linda Scobie'

"School of Biological and Biomedical Sciences, Glasgow Caledonian University, Glasgow,
United Kingdom, University of Tubingen, Tubingen, Germany, *Windeyer Institute,
University College London, London, United Kingdom, *Veterinary Laboratories Agency,
Surrey, United Kingdom

Background: Hepatitis E Virus (HEV) has been found to be prevalent in
many pig herds worldwide and has caused acute disease in humans in
contrast to the mild symptoms observed in pigs. HEV infection carries
significant morbidity and carries an adverse prognosis in pregnant

women, in individuals with pre-existing chronic hepatitis and in
immunocompromised patients including transplant recipients. The incidence
of locally-acquired HEV infection is becoming increasingly recognised in
the developed world and is thought to be due to zoonotic transmission from
pigs to humans; either from close contact or from the consumption of
undercooked meat. There is also evidence to suggest transmission of this
virus via blood donors and allo-transplantation. As such, the prevalence of
this exogenous virus in animals used for Xenotransplantation and the
potential for transmission should be determined in order to remove the risk.
Methods: The HEV status of animals to be used for xenotransplantation
purposes is unclear. To our knowledge, no epidemiological data is available
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regarding the HEV status of specific pathogen free (SPF) pigs in the UK and
Europe as routine testing for this virus is not widely implemented. The aim
of this study was to assess the prevalence of HEV in pig herds to be used for
xenotransplantation and identify potential modes of transmission.

Results: HEV sero-prevalence was analysed in pigs from SPF (n=3), barrier
(n=53) and commercial (n=33) sources. Animals were aged from 2 to

8 months. Sero-prevalence ranged from 33% in animals kept under SPF
conditions to 70% in commercial animals. Animals were also indentified that
were positive for HEV RNA and sequencing confirmed the virus as genotype
3. In addition, baboons that had received xenografts from HEV positive pigs
are being examined for the presence of viral RNA post transplant.
Conclusion: HEV is seroprevalent in herds used for xenotransplantation,
this data suggests that monitoring of herds for HEV should be a requirement
to prevent the risk of transmission to human recipients.

P-23.5

Suppressor of cytokine signaling transcription in human cytomegalovirus-
infected porcine endothelial cells

Maddalena Ghielmetti’, Lea Haeberli', Anne-Laure Millard’, Marten Schneider?, Roberto
Speck', Regina Miller', Joerg D. Seebach®, Marek Fischer', Nicolas J. Mueller'
"Division of Infectious Diseases and Hospital Epidemiology, University Hospital Zurich,
Zurich, Switzerland, Laboratory for Transplantation Immunology, University Hospital
Zurich, Zurich, Switzerland, *Department of Internal Medicine, Service of Clinical
Immunology and Allergology, University Hospital and Medical Faculty, Geneva,
Switzerland

Background: Xenograft damage is partly caused by the action of strong pro-
inflammatory mediators such as IFN-y and IL-6 which are released during
graft rejection and infection. Negative regulation of inflammation by
suppressors of cytokine signaling proteins (SOCS) 1 and 3, two important
regulators of IFN-y and IL-6, might be crucial for graft survival and
function. The aim of this study was to analyze the expression of SOCS in
porcine endothelial cells (pEC).

Methods: Due to the high nucleotide homology between porcine and human
SOCS, different primers and probes were evaluated for their species
specificity. SOCS mRNA expression was then quantified by RT PCR in
porcine endothelial cells devoid of alpha-Galactosidase (PAEC-KO) after
human cytomegalovirus (HCMV) infection and after coculture with human
PBMC. For infection, both HCMYV strain AD169 and TB40/E were used in
a MOI of 1. Cells were harvested 1 and 2 days after infection.

Results: By choosing primer and probes in regions of discrepancy between
the porcine and human sequences we were able to specifically detect and
quantify porcine SOCS mRNA. SOCSI, but not SOCS3 expression, was
strongly upregulated in HCMYV infected PAEC-KO. In contrast, coculture
with human PBMC did not significantly alter SOCS1 and SOCS3 mRNA
expression levels in PAEC-KO.

Conclusions: SOCSI and three transcription was demonstrated in porcine
endothelial cells and was, at least in part, differentially regulated during
infection and xenogeneic endothelial cell activation. Therefore, further
understanding of SOCS mediated control of inflammatory responses might
allow to develop novel approaches to reduce xenograft damage.

Immunobiology and Tolerance

P-24.1

Isolation of human CD4+ lymphocytes from spleens of pigs with minimal
chimerism

Suresh B. Kampalli', Patrick E. Kudlacek', Teresa Schieber?, Kelly F. Lechtenberg?,
William E. Beschorner'”

"Ximerex, Inc., Blair, NE, United States, ’Midwest Veterinary Services, Inc., Oakland, NE,
United States

Background: In previous experiments, tolerance with prolonged xenograft
survival was achieved by growing lymphocytes from the recipient within
fetal donor pigs. The splenocytes from the chimeric pigs were infused into
the recipient. This procedure was effective for pig heart xenografts in sheep
with modest post-transplant immune suppression and pig islet tissue in
monkeys with no immune suppression. The chimeric lymphocytes are



2009 Joint Meeting of the IPITA and IXA abstracts

CD4+ CD25+foxP3+ T regulatory cells. However, the transfusion of
unfractionated splenocytes had drawbacks. The pig cells often caused a
transfusion reaction and could sensitize the recipient. With minimal
chimerism, the number of T regulatory cells may be insufficient for
tolerance. These problems could be overcome by isolating the chimeric
recipient cells and expanding T regulatory cells in culture with human
interleukin 2 (rhulL2).

Methods: Human marrow was infused into fetal pigs as described previ-
ously. Chimerism was assessed with PCR and flow cytometry. Spleens were
procured from three pigs with minimal chimerism (PCR +, undetectable
human CD45+ PBL by flow cytometry). A suspension of splenocytes was
produced. The lymphocytes were incubated with mouse anti-human CD4
and CD45 antibodies. Human CD45 and CD4 positive lymphocytes were
enriched by positive selection using ferretin labeled rat anti-mouse
microbeads and Miltenyi LS columns. The enriched cells were assessed

for human CD45+ and CD4+ lymphocytes by flow cytometry. This
suspension was then sorted with the Becton-Dickenson FACS Aria II cell
sorter for human CD4 and CD45. The methodology was developed with
normal pigs spiked with human PBL.

Results: Similar to the peripheral blood, human chimerism in the isolated
splenocytes was minimal or limited, with 0.2%, 0.08%, and undetectable
chimerism. After positive selection with Miltenyi columns, human lympho-
cytes were enriched to 25%, 12%, and 0.13% respectively. After cell sorting,
3x1074 to 1.3x10"6 CD4+ CD45+ human lymphocytes were isolated.
Reanalysis of one preparation demonstrated 99.4% human CD45+ CD4 +
lymphocytes.

Conclusions: Using a combination of positive selection and fluorescence cell
sorting, relatively pure human CD4+ lymphocytes can be produced from
pigs with minimal chimerism. This should greatly reduce the risk of
transfusion reaction and sensitization. The purified suspensions could be
expanded by culture with rhulL.2.

P-24.2

Porcine MIC2 does not trigger h NKG2D-dependent cytotoxicity
Michelle Klouwens', Peyman Obeidy', Szun S. Tay', Dale Christiansen?, Mark Gorrell®,
Mauro S. Sandrin?, Alexandra Sharland'”

"Collaborative Transplantation Research Group, Bosch Institute, University of Sydney,
Sydney, NSW, Australia, *Department of Surgery, University of Melbourne, Austin
Health/Northern Health, Heidelberg, VIC, Australia, AW Morrow GE and Liver Centre,
Centenary Institute, Sydney, NSW. Australia

Background: Results of pig to primate transplantation using genetically
modified pig organ donors suggest that hyperacute rejection can be
overcome, but the cellular immune response remains problematic. NK cell-
mediated mechanisms are an important component of the human anti-pig
cellular response. Activating receptors responsible for triggering human NK
cytotoxicity against pig targets include NKG2D. pMIC2 and pULBPI have
been identified as porcine homologues of the human MIC and ULBP
families of NKG2D ligands. pULBPI is a functional ligand for human
NKG2D. However, NKG2D-dependent cytotoxicity persists after cleavage
of pULBPI, strongly suggesting the presence of at least one additional
ligand. The most obvious candidate is pMIC2.

Aims and Methods: The aim of this project was to evaluate the ability of
pMIC?2 to trigger killing by human NK cells. Because full-length transcripts
for pMIC2 have not been cloned, we created a chimeric molecule between
the extracellular portion of pMIC2 and the transmembrane and intracellular
tail of human MICA, fused to GFP. We examined the killing of p815 target
cells expressing either MICA-GFP, pMIC2-GFP or GFP alone by the
NKG2D-expressing NKL cell line. Untransfected p815 cells are not
susceptible to killing by NKL. Expression of pMIC2 was determined using a
polyclonal rabbit Ab we generated against pMIC2. Binding of NKG2D to
transfectants was assessed using an Ig-fusion protein of HuNKG2D
(NKG2D-Fe).

Results: p815 transfected with GFP alone did not express pMIC2, MICA,
or any other ligand able to bind to human NKG2D-Fc. For both MICA-
GFP and pMIC2-GFP, the level of GFP expression correlated with the level
of pig NKG2D ligand expression. However, whilst there was a clear
correlation between expression of MICA and binding of human NKG2D-
Fc, only cells with the highest expression of pMIC2 bound NKG2D-Fc.
Cytotoxicity assay clearly demonstrated killing of p815 cells expressing

MICA, but not untransfected p815 cells or those expressing GFP alone. Cell
populations with a broad range of pMIC2 expression did not trigger NKL
cell-mediated killing.

Conclusions: Some binding of NKG2D to cells expressing high levels of
pMIC2 was demonstrated, but pMIC2 expression did not promote
NKG2D-dependent killing of p815 targets. pMIC2 is unlikely to be the
additional ligand responsible for the persistence of killing after enzymatic
cleavage of pULBPI1 from target cells.

P-24.3

Successful induction of mixed chimerism and tolerance with non-myeloablative
conditioning in mice presensitized with fully MHC-mismatched skin grafts
Vanetta L. Levesque*, Philip Bardwell, Ichiro Shimizu, Guiling Zhao, Orlando Moreno,
Jennifer C. Buchli, Fabienne Haspot, Megan Sykes

Massachusetts General Hospital, Transplantation Biology Research Center, Boston, MA,
United States

Many patients do not qualify for organ transplantation because they have
been presensitized to HLA antigens, and are likely to have inferior graft
outcomes if transplanted. The ability to induce donor-specific tolerance in
presensitized recipients would broaden the pool of eligible transplant
recipients. While lethal irradiation has been shown to allow engraftment of
high doses of allogeneic bone marrow in presensitized mice, such regimens
would be neither appropriate nor effective in the clinical setting. We used
presensitized B cell-deficient uMT B6 mice to assess the ability of non-
myeloablative bone marrow transplantation [BMT] regimens to tolerize
presensitized T cells. Twelve or 40 weeks after skin grafting either uMT B6
[H-2b] or wild-type B6 [H-2b] mice, respectively, with fully MHC-disparate
B10.A [H-2a] tail skin, we administered anti-OX40L, anti-CD40L, anti-
CD4, anti-CD8, and anti-NK 1.1 monoclonal antibodies [mAbs] along with
low dose [3Gy] total body irradiation [TBI] and high-dose BMT. Mixed
chimerism and donor-specific skin graft tolerance were achieved in both
groups. We further refined this regimen to include only CD4 and CD8 T cell-
depleting mAbs and anti-CD40L along with 3Gy TBI and high-dose BMT.
This simplified regimen established multilineage mixed chimerism in 8 of 8
presensitized uMT B6 mice, and donor-specific skin graft tolerance in seven
of seven chimeras, while third party skin grafts were rejected at a median of
12 days. The full regimen also permitted successful allogeneic marrow
engraftment in 4 of 10 presensitized wild-type mice. Our results indicate that
mixed chimerism and tolerance can be established in presensitized hosts
without the use of high dose TBI.
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