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ABSTRACT

Data from the literature are controversial regarding the presence of Helicobacter pylori (H. 

pylori) in dental plaque and its association with gastric infection. One of the possible mechanisms 

suggested for re-infection is the recolonization with H. pylori from dental plaque. The purpose of 

this review was to determine whether dental plaque, poor oral hygiene, and periodontal disease 

were risk factors for H. pylori infection.
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Introduction
Helicobacter pylori (H. pylori) infection represents one of the 

most common and medically prominent infections worldwide. 

Infection with this micro-aerobic, gram-negative bacterium 

has been considered as a causal factor in the development 

of peptic ulcer disease 
[1]

, chronic gastritis, gastric cancer, 
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&

mucosa-associated lymphoid tissue (MALT) lymphoma and 
[2]

. H. pylori infection 

is common, however, the existence of extra gastric reservoirs 

and transmission routes remain controversial 
[3]

. Because the 

oral cavity has been proposed as a reservoir for H. pylori, many 
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studies were carried out to detect the presence of H. pylori in 

dental plaque and saliva 
[4]

. The oral cavity has been implicated 

as a potential H. pylori reservoir, which may, therefore, be 

involved in the re-infection of the stomach following treatment 

of an H. pylori infection. H. pylori were present in the oral cavity 

with variable distribution between saliva and dental plaques, 

suggesting the existence of a reservoir for the species and a 

potential association with gastric re-infection 
[5]

. Polat et al.
[6] 

found significant evidence which suggests the potential role 

of H. pylori infection in the development of GERD, and they 

is characterized by the rise of gastric contents into the esophagus 

and sometimes oral and nasal cavities 
[7]

. GERD patients are at 

of the oral cavity, in fact, can cause the dissolution of the tooth 

enamel, especially at the level of the palatal surfaces of the back 

teeth, with a reported prevalence of up to 42% 
[8]

. 

Patients with gastritis are frequently positive for H. pylori in 

their stomachs (P

correlation between the presence of H. pylori in gastric biopsies 

and the oral cavity (P<0.0001)
 [9]

. Data suggest a relationship 

between gastric infection and the presence of this bacterium 

in the oral cavity 
[10]

. The typical manifestations can be 

considered as dental caries, dry mouth, feeling an oral acid/

burning sensation, halitosis, and erythema of the palatal mucosa 

and uvula. For diagnosis, it is mandatory to exclude other 

causes, like dietary factors, drugs, poor oral hygiene, eating 

behavior disorders, genetic and racial factors. The esophageal 

pH monitoring and/or endoscopy are usually necessary just 

to confirm the diagnosis of GERD 
[11]

. Although oral mucosal 

lesions may result from GERD by direct acid or acidic vapor 

contact in the oral cavity, there is a paucity of information on the 

effect of GERD on oral mucosal changes 
[12]

.

The severity of dental erosion due to GERD is related to the 

duration of disease, frequency of reflux, pH and type of acid, 

and the quality and quantity of saliva. However, if enamel 

demineralization is detected sufficiently early before the 

damage becomes irreversible, the enamel framework can be 

in diet, behavior, or medication. Hence, the purpose of this 

review was to determine whether dental plaque, poor oral 

hygiene, and periodontal disease were the risk factors for H. 

pylori infection.

Materials and Methods
A systematic review was conducted in June 2015. All relevant 

studies published between January 2013 and December 2014 

were identified and included in the systematic analysis. The 

engines used were Medline, EMBASE, Cochrane Library, Web 

of Science, Google Scholar, and Scopus databases for relevant 

studies. The research was carried out using the key words 

Helicobacter, Helicobacter pylori, and H. pylori in combination 

with dental plaque, periodontitis and oral hygiene. We also 

examined the bibliographies from identified studies, reviews, 

and gray literature. 

Results 
The results of these studies showed a wide variation and which 

seemed to depend at least in part on the method employed to 

detect the bacterium in the dental plaque. The investigators 

used several methods to detect the presence of the bacterium in 

the dental plaque and these included urease tests (rapid urease/

CLO test), polymerase chain reaction (PCR), medium chain 

triglyceride (MCT), histology, culture, and immunoassays (Table 

1).

Discussion
H. pylori infection remains one of the most important public health 

problems in the biomedical literature worldwide and represents the 

most prevalent chronic bacterial disease. It affects more than half 

of the world’s population, with a distribution related to the degree 

of economic development in each country 
[52]

. Table 2 shows 

the prevalence of H. pylori in dental plaque in various studies 

ranging from 0%-100% 
[13-51]

. This wide variation in results 

may be explained by several factors, such as characteristics of 

sample population, different sampling procedures, and differing 

methodologies used to detect the microorganism in dental plaque. 

Data generated from these studies show that the microorganism 

can be reliably detected in plaque samples, especially when 

using PCR techniques. Some investigators believed that the 

of management of H. pylori-associated gastric disease, others 

held that the microorganism was present only transiently in the 

oral cavity 
[27, 43]

. Compared with studies on dental plaque, there 

are fewer reports on the prevalence of H. pylori in saliva. The 

detection rates of H. pylori from saliva were less than those 

from dental plaque. This may be due to the fact that, while 

solid surfaces, the constant flow of saliva may contribute to a 

J Int Transl Med, 2016, 4(1):9-15
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Table 1  H. Pylori Detection in Dental Plaque and Saliva

References Sample Diagnostic method H. pylori detection rate[n(%)]

Krajden et al.[13] Pq MCT Dys 1/71 (1.4)

Shames et al. [14] Pq/Sa MCT, REA Dys
Pq: 1/29 (3.4)     
Sal: 0/29 (0.0)

Majmudar et al. [15] Pq MCT Dys 40/40 (100.0)

Desai et al. [16] Pq RUT Dys Gc: 0/24 (0.0)

D'Alessandro et al. [17] Pq MCT, Giemsa, RUT Dys 16/20 (80.0)

Nguyen et al.[18] Pq RT-PCR (16S rRNA) Dys 18/25 (72.0)

Bernander et al. [19] Pq MCT Dys 0/94 (0.0)

Mapstone et al. 
[20] Pq/Sal PCR Dys

Pq: 3/13 (23.0)    
Sal: 2/13 (15.4)

Von Recklinghausen et al. [21] Pq MCT, RUT Dys 0/55 (0.0)

Li et al. [22] Sal PCR (860-bp DNA) Dys 30/40 (75.0)

Hardo et al. 
[23] Pq MCT, N-PCR (16S rRNA) Dys 1/62 (1.6)

Cammarota et al. 
[24] Pq Giemsa: PCR (ureA), RUT Dys 0/31 (0.0)

Luman et al. 
[25] Pq/Sal MCT Dys Pq/Sal: 0/120 (0.0)

Pustorino et al. [26] Pq MCT Dys 5/83 (6.0)

Pytko-Polonczyk et al. [27] Pq/Sal RUT, -UBT
100 Dys
50 DU

Post-triple H. pylori ET
DU Gc: 1/30 (3.3)

Cheng et al.
 [28] Pq MCT, RUT Dys

MCT: 1/122 (0.8)
RUT: 71/122 (58.2)

Oshowo et al. [29] Pq/Sal MTC, Giemsa, RUT, REA Dys EGB: 116/116 (100.0)

Améndola et al. 
[30] Pq MCT Dys 1/20 (5.0)

Mattana et al. [31] Pq MCT Dys 1/62 (1.6)

Song et al. [32] Pq N-PCR1 Dys 41/42 (97.6)

Doré-Davin et al. [33] Pq/Sal
N-PCR (16S rRNA-ureC), 

UBT
DU 9/22 (40.9)

Kim et al.
 [34] Pq/Sal MCT, Giemsa, PCR1, RUT Dys

Gc: 29/46 (63.0)
Pq: 2/29 (6.9)

Sal: 4/29 (13.8)

Ozdemir et al. [35] Pq RUT Dys Pq: 63/81 (77.8)

Suk et al. [36] Pq RUT Dys Pq: 28/65 (43.1)

Wang et al. [37] Sal PCR-Sequence (cagA-vacA) Gtis, DU More than one H. pylori strain in Gc and Sal, in same patient

Berroteran et al. 
[38] EGB PCR (urease gene cluster) 32 Dys Gc: 24/32 (75.0)

Gürbüz et al. 
[39] Pq RUT Dys Pq: 68/75 (90.1)

Nasrolahei et al. [40] Pq MCT, PCR1, RUT Dys P>0.05

Siddiq et al. [41] EGB Giemsa, 13-UBT Dys
Gc: 32/52 (61.5)
Pq: 48/52 (92.3)

Czesnikiewicz-Guzik et al. [42] Pq/Sal MCT, 13-UBT Dys
Gc: 51/100 (51.0)

Pq-Sal: 54/100 (54.0), P>0.05
Kignel et al. [43] Pq/Sal PCR Dys Pq-Sal: 1/20 (5.0)

Chitsazi et al. 
[44] Pq RUT Dys Gc H. pylori: 16/44 (36.4)

De Sousa et al. 
[45] Pq/Sal MCT, Giemsa, RUT Dys Pq/Sal (RUT): 0/147 (0.0)

Sudhakar et al. [46] Pq MCT, RUT
50 Dys

25 control
Pq MCT: 5/50 (10.0)
Pq RUT: 37/50 (74.0)

Silva et al. [47] Pq/Sal PCR (vacA) Dys
Gc: 30/62 (48.4)
Pq: 11/30 (36.7)
Sal: 16/30 (53.3)

Medina et al. [48] Pq PCR (ureA) Dys Pq/Sal: 15/43 (34.9)

Assumpção et al. [49] EGB
PCR (cagA-vacA), Giemsa, 

RUT
Dys

Gc PCR: 95/99 (96.0)
Gc Giemsa: 39/99 (39.4)

Gc RUT: 47/99 (47.5)
Pq PCR: 71/99 (71.7)
Pq RUT: 48/99 (48.5)

Navabi et al. [50] MAS MAS MCT, PCR, RUT Dys 925/1861 (49.7)

Zou et al. 
[51] MAS MCT, PCR, RUT Dys 490/1088 (45.0) 

Notes: Asym: Asymptomatic subject; Bs: Biopsy; DU: Duodenal ulcer; Dys: Dyspepsia; EGB: Endoscopic gastric biopsy; Gc: Gastric; Gtis: Gastritis; 

GU: Gastric ulcer; H. pylori ET: Helicobacter pylori eradication therapy; MAS: Meta-analysis study; MCT: Microbial culture techniques; N: Nested; OR: 

Odds ratio; OS: Oral swab; PCR: Polymerase chain reaction; Pq: Plaque; PS-P: Periodontal status; Ptis: Periodontitis; REA: Restriction endonuclease 

analysis; RT: Reverse transcription; RUT: Rapid urease test; Sal: Saliva; SBlot: Southern-blotting; SB-P: Subgingival plaque; Ser: Serology; SP-P: 

Supragingival plaque; TBF: Tooth brushing frequency; Tg: Tongue; 13-UBT: 13C-urea breath test.

J Int Transl Med, 2016, 4(1):9-15
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yet clear whether the presence of the microorganism in the oral 

cavity represents long-term colonization or whether its presence 

to the stomach. While some authors maintain that H. pylori 

may be a normal commensal organism in the oral cavity with 

no relation to gastric infection, others, based on detection of H. 

pylori from dental plaque and saliva of patients with and without 

H. pylori infection, have suggested that the oral cavity may be a 

permanent reservoir of the organism, acting both as source of re-

infection and a route of transmission 
[40, 41, 44-47]

.

Dental plaque

a biotic array (bacteria and fungi) and inter- or extracellular 

matrix (organic compounds and minerals), which adheres to the 

dental surfaces, gingival and oral epithelium, prostheses and 

restorations, but it is not deletable with simple rinsing. It has a 

variable composition depending on the location and ripening 

time. When located in dental and periodontal surfaces, the 

biofilm is immediately responsible for both dental caries and 

periodontal disease 
[14-17, 46, 53]

. It is recommended that proper oral 

hygiene is required to remove H. pylori from dental plaque.

Intestinal microbiota 
The human gut harbours about 100 trillion bacteria and more 

than 500 different species are present in the colon. A well 

balanced gut microbiota promotes the health of colocytes 

through the production of important compounds and the correct 

modulation of the immune system. Qualitative and quantitative 

modifications in the bacterial composition are responsible of 

changes in the biochemistry and in the cell cycle of colocytes. 

An altered microbiota, termed dysbiosis, could lead to altered 

immune functions and increased risk of disease. The current 

re-evaluation of the intestinal microbiota and its importance 

in health and disease has also brought up to light the potential 

of probiotics for its maintenance within healthy limits. It is 

becoming clear that imbalances in the subpopulations of the 

microbiota can lead to disease, so there is a need to develop 

means for restoring the balance. The wise use of probiotics 

might be one of those means. It is also increasingly clear that the 

microbiota interacts with the host, particularly with the intestinal 

mucosa, its cells, and molecules
 [54-56]

. 

Effect of H. pylori on GERD
It has been documented that H. pylori is an important human 

pathogen that causes chronic gastritis and is associated with the 

development of peptic ulcer disease and gastric malignancies 
[6, 57-58]

. 

systemic disease through observation of its oral manifestations. 

One such disease is GERD, which may be evidenced by dental 

at the level of the oral cavity, in fact, can cause the dissolution 

of the tooth enamel, especially at the level of the palatal 

surfaces of the back teeth. The typical manifestations of GERD 

include dental caries, dry mouth, feeling of oral acid/burning 

sensation, halitosis, erythema of the palatal mucosa and uvula. 

For diagnosis, it is mandatory exclude other causes, like dietary 

factors, drugs, poor oral hygiene, eating behavior disorders, 

genetic and racial factors. The esophageal pH monitoring and/

of GERD. In addition, it was shown that GERD was an 

independent risk factor for chronic periodontitis regardless of the 

established risk factors of chronic periodontitis such as dental 

caries, tobacco use, and a history of drug use. However, H. 

the infection there is need to know about the routes of entry and 

the various reservoirs including modes of transmission like oro-

oral, feco-oral, and spread by water and through food have also 

been implicated.

Table 2  Relationship of Clinical Symptoms and Frequency of H. Pylori Detected in Dental Plaque and Gastric Biopsy’s Dyspeptic 
Patients[n(%)]

Clinical symptoms Dental plaque culture PCR urease C Gastric biopsy culture

Epigastric pain without nocturnal awakening while patient is hungry (n =82) 34 (40.5) 62 (72.6) 30 (36.6)

Epigastric pain with nocturnal awakening while patient is hungry (n =18) 15 (83.3) 15 (83.3) 16 (88.8)

Bloating after meal without nocturnal awakening (n=61) 39 (63.9) 55 (90.1) 34 (55.7)

Bloating after meal with nocturnal awakening (n=9) 5 (55.5) 6 (66.6) 6 (66.6)

15 (48.4) 24 (77.4) 15 (48.4)

6 (75.0) 7 (87.5) 6 (75.0)

Previously infected with H. PYLORI and cured (n=24) 18 (75.0) 24 (100.0) 13 (54.2)

J Int Transl Med, 2016, 4(1):9-15
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Conclusion
Dental plaque has been implicated as a possible source and 

route of transmission of H. pylori, a major etiologic factor in 

the development of gastritis and peptic ulcer disease. In fact, 

subgingival oral biofilm which could act as a reservoir for 

harboring H. pylori, leading to gastric re-infection. However, 

variation in results may be explained by several factors, such 

as characteristics of the sample population, differing sampling 

procedures, and differing methodologies used to detect the 

microorganism in dental plaque. While some investigators 

believed that the occurrence of H. pylori in dental plaque was 

significant in terms of management of H. pylori-associated 

gastric disease, others held that the microorganism was present 

only transiently in the oral cavity. Moreover, significant 

evidence suggests the potential role of H. pylori infection in 

Actually, numerous laboratory and mainly case-control and 

observational clinical studies in adults and children, have shown 

a clear though variable relationship between GERD and tooth 

erosion 
[59-61]

. However, further randomized clinical trials are 

required to demonstrate that the progression of dental erosion 

reduces or ceases following gastric acid suppression therapy in 

combined with periodontal treatment can, to some extent, reduce 

the prevalence of oral H. pylori and improve the eradication rate 

of gastric H. pylori.

Declaration

of interest. 

References
1 Safavi M, Sabourian R, Foroumadi A. Treatment 

of helicobacter pylori infection: Current and future insights. 

World J Clin Cases, 2016, 4(1): 5-19.

2 Algood HM, Cover TL. Helicobacter pylori persistence: 

an overview of interactions between H. pylori and host 

immune defenses. Clin Microbiol Rev, 2006, 19(4): 597-

613.

3 Dunn BE, Cohen H, Blaser MJ. Helicobacter pylori. Clin 

Microbiol Rev, 1997, 10(4): 720-741.

4 Anand PS, Kamath KP, Anil S. Role of dental plaque, saliva 

and periodontal disease in Helicobacter pylori infection. 

World J Gastroenterol, 2014, 20(19): 5639-5653. 

5 Payão SL, Rasmussen LT. Helicobacter pylori and its 

reservoirs: A correlation with the gastric infection. World J 

Gastrointest Pharmacol Ther, 2016, 7(1): 126-132.

6 Polat FR, Polat S. The effect of Helicobacter pylori on 

gastroesophageal reflux disease. JSLS, 2012, 16(2): 260-

263.

7 Passàli D, Caruso G, Passàli FM. ENT manifestations 

8(3): 240-244.

8 Gregory-Head BL, Curtis DA, Kim L, et al. Evaluation 

of dental erosion in patients with gastroesophageal reflux 

disease. J Prosthet Dent, 2000, 83(6): 675-680. 

9 Dahshan A, Patel H, Delaney J, et al. Gastroesophageal 

reflux disease and dental erosion in children. J Pediatr, 

2002, 140(4): 474-478.

10 Rasmussen LT, Labio RW, Gatti LL, et al. Helicobacter 

pylori detection in gastric biopsies, saliva and dental plaque 

of Brazilian dyspeptic patients. Mem Inst Oswaldo Cruz, 

2010, 105(3): 326-330.

11 Preetha A, Sujatha D, Patil BA, et al. Oral manifestations 

e27-31.

12 Ranjitkar S, Smales RJ, Kaidonis JA. Oral manifestations 

of gastroesophageal reflux disease. J Gastroenterol 

Hepatol, 2012, 27(1): 21-27.

13 Krajden S, Fuksa M, Anderson J, et al. Examination 

of human stomach biopsies, saliva, and dental plaque 

for Campylobacter pylori. J Clin Microbiol, 1989, 27(6): 

1397-1398.

14 Shames B, Krajden S, Fuksa M, et al. Evidence for the 

occurrence of the same strain of Campylobacter pylori in 

the stomach and dental plaque. J Clin Microbiol, 1989, 

27(12): 2849-2850.

15 Majmudar P, Shah SM, Dhunjibhoy KR, et al. Isolation 

of Helicobacter pylori from dental plaques in healthy 

volunteers. Indian J Gastroenterol, 1990, 9(4): 271-272.

16 Desai HG, Gill HH, Shankaran K, et al. Dental plaque: 

Gastroenterol, 1991, 26(11): 1205-1208.

17 D'Alessandro A, Seri S. Comparison of three different 

methods for evaluation of Helicobacter pylori (H.P.) in 

human dental plaque. Boll Soc Ital Biol Sper, 1992, 68(12): 

769-773.

18 Nguyen AM, Engstrand L, Genta RM, et al. Detection 

of Helicobacter pylori in dental plaque by reverse 

transcription-polymerase chain reaction. J Clin Microbiol, 

J Int Transl Med, 2016, 4(1):9-15



14 Submit your manuscript | jitm2012@jitm.hk      www.jitm.hk

1993, 31(4): 783-787.

19 Bernander S, Dalén J, Gästrin B, et al. Absence of 

Helicobacter pylori in dental plaques in Helicobacter pylori 

positive dyspeptic patients. Eur J Clin Microbiol Infect Dis, 

1993, 12(4): 282-285.

20 Mapstone NP, Lynch DA, Lewis FA, et al. Identification 

of Helicobacter pylori DNA in the mouths and stomachs 

of patients with gastritis using PCR. J Clin Pathol, 1993, 

46(6): 540-543.

21 Von Recklinghausen G, Weischer T, Ansorg R, et al. 

No cultural detection of Helicobacter pylori in dental 

plaque. Zentralbl Bakteriol, 1994, 281(1): 102-106.

22 Li C, Musich PR, Ha T, et al. alence of Helicobacter 

pylori in saliva demonstrated by a novel PCR assay. J Clin 

Pathol, 1995, 48(7): 662-666.

23 Hardo PG, Tugnait A, Hassan F, et al. Helicobacter pylori 

infection and dental care. Gut, 1995, 37(1): 44-46. 

24 Cammarota G, Tursi A, Montalto M, et al. Role of dental 

plaque in the transmission of Helicobacter pylori infection. 

J Clin Gastroenterol, 1996, 22(3): 174-177. 

25 Luman W, Alkout AM, Blackwell CC, et al. Helicobacter 

pylori in the mouth-negative isolation from dental plaque 

and saliva. Eur J Gastroenterol Hepatol, 1996, 8(1): 11-14.

26 Pustorino R, Nicosia R, D’Ambra G, et al. The mouth-

stomach crossing of Helicobacter pylori. Riv Eur Sci Med 

Farmacol, 1996, 18(5-6): 183-186. 

27 Pytko-Polonczyk J, Konturek SJ, Karczewska E, et al. Oral 

cavity as permanent reservoir of Helicobacter pylori and 

potential source of reinfection. J Physiol Pharmacol 1996, 

47(1): 121-129.

28 Cheng LH, Webberley M, Evans M, et al. Helicobacter 

pylori in dental plaque and gastric mucosa. Oral Surg Oral 

Med Oral Pathol Oral Radiol Endod, 1996, 81(4): 421-423.

29 Oshowo A, Tunio M, Gillam D, et al. Oral colonization is 

unlikely to play an important role in Helicobacter pylori 

infection. Br J Surg, 1998, 85(6): 850-852.

30 Améndola R, Roldán CD, Morgade L, et al. Is dental plaque 

Latinoam, 1998, 28(2): 199-201.

31 Mattana CM, Vega AE, Flores G, et al. Isolation of 

Helicobacter pylori from dental plaque. Rev Argent 

Microbiol, 1998, 30(2): 93-95.

32 Song Q, Lange T, Spahr A, et al. Characteristic distribution 

pattern of Helicobacter pylori in dental plaque and saliva 

detected with nested PCR. J Med Microbiol, 2000, 49(4): 

349-353.

33 Doré-Davin C, Heitz M, Yang H, et al. Helicobacter pylori 

gastric infection. Digestion, 1999, 60(3): 196-202.

34 Kim N, Lim SH, Lee KH, et al. Helicobacter pylori in 

dental plaque and saliva. Korean J Intern Med, 2000, 15(3): 

187-194. 

35 Ozdemir A, Mas MR, Sahin S, et al. Detection of 

Helicobacter pylori colonization in dental plaques and 

tongue scrapings of patients with chronic gastritis. 

Quintessence Int, 2001, 32(2): 131-134.

36 

Helicobacter pylori from dental plaque by triple therapy. 

National Med J China, 2002, 65(10): 468-473.

37 Wang J,  Chi DS, Laffan JJ,  et  al .  Comparison of 

cytotoxin genotypes of Helicobacter pylori in stomach 

andsaliva. Dig Dis Sci, 2002, 47(8): 1850-1856. 

38 Berroteran A, Perrone M, Correnti M, et al. Detection 

of Helicobacter pylori DNA in the oral cavity and 

gastroduodenal system of a Venezuelan population. J Med 

Microbiol, 2002, 51(9): 764-770.

39 Gürbüz AK, Ozel AM, Yazgan Y, et al. Oral colonization of 

Helicobacter pylori: risk factors and response to eradication 

therapy. South Med J, 2003, 96(3): 244-247. 

40 Nasrolahei M, Maleki I, Emadian O. Helicobacter pylori 

colonization in dental plaque and gastric infection. Rom J 

Gastroenterol, 2003, 12(4): 293-296.

41 Siddiq M, Haseeb-ur-Rehman A. Evidence of Helicobacter 

pylori infection in dental plaque and gastric mucosa. J Coll 

Physicians Surg Pak, 2004, 14(4): 205-207.

42 Czesnikiewicz-Guzik M, Bielanski W, Guzik TJ, et al. 

Helicobacter pylori in the oral cavity and its implications 

for gastric infection, periodontal health, immunology and 

dyspepsia. J Physiol Pharmacol, 2005, 56(Suppl 6): 77-89. 

43 Kignel S, de Almeida Pina F, André EA, et al. Occurrence 

of Helicobacter pylori in dental plaque and saliva of 

dyspeptic patients. Oral Dis, 2005, 11(1): 17-21. 

44 Chitsazi MT, Fattahi E, Farahani RM, et al. Helicobacter 

pylori in the dental plaque: is it of diagnostic value for 

11(4): E325-E328. 

45 De Sousa L, Vásquez L, Velasco J, et al. Isolation of 

Helicobacter pylori in gastric mucosa, dental plaque and 

saliva in a population from the Venezuelan Andes. Invest 

Clin, 2006, 47(2): 109-116. 

46 Sudhakar U, Anusuya CN, Ramakrishnan T, et al. Isolation 

of Helicobacter pylori from dental plaque: A microbiological 

J Int Transl Med, 2016, 4(1):9-15



15Submit your manuscript | jitm2012@jitm.hk      www.jitm.hk

study. J Indian Soc Periodontol, 2008, 12(3): 67-72. 

47 Silva DG, Stevens RH, Macedo JM, et al. Detection of 

cytotoxin genotypes of Helicobacter pylori in stomach, 

saliva and dental plaque. Arch Oral Biol, 2009, 54(7): 684-

688. 

48 Medina ML, Medina MG, Martín GT, et al. Molecular 

detection of Helicobacter pylori in oral samples from 

patients suffering digestive pathologies. Med Oral Patol 

Oral Cir Bucal, 2010, 15: e38-e42. 

49 Assumpção MB, Martins LC, Melo Barbosa HP, et al. 

Helicobacter pylori in dental plaque and stomach of patients 

from Northern Brazil. World J Gastroenterol, 2010, 16(24): 

3033-3039. 

50 Navabi N, Aramon M, Mirzazadeh A. Does the presence of 

the Helicobacter pylori in the dental plaque associate with 

Dent Res J (Isfahan) 2011, 8(4): 178-182.

51 Zou QH, Li RQ. Helicobacter pylori in the oral cavity and 

gastric mucosa: a meta-analysis. J Oral Pathol Med, 2011, 

40(4): 317-324.

52 Momtaz H, Souod N, Dabiri H, et al. Study of Helicobacter 

pylori genotype status in saliva, dental plaques, stool 

and gastric biopsy samples. World J Gastroenterol, 2012, 

18(17): 2105-2111.

53 Anand PS, Kamath KP, Anil S. Role of dental plaque, saliva 

and periodontal disease in Helicobacter pylori infection. 

World J Gastroenterol, 2014, 20(19): 5639-5653.

54 Sinagra E, Tomasello G, Raimondo D, et al. Advanced 

endoscopic imaging for surveillance for dysplasia and 

20(1): 26-38.

55 Ghaisas S, Maher J, Kanthasamy A. Gut microbiome in 

health and disease: Linking the microbiome-gut-brain axis 

and environmental factors in thepathogenesis of systemic 

and neurodegenerative diseases. Pharmacol Ther, 2016, 

158: 52-62. 

56 Bienenstock J, Kunze W, Forsythe P. Microbiota and the 

gut-brain axis. Nutr Rev, 2015, 73(Suppl 1): 28-31.

57 Wang RT, Wang T, Chen K, et al. Helicobacter pylori 

infection and gastric cancer: evidence from a retrospective 

cohort study and nested case-control study in China. World 

J Gastroenterol, 2002, 8(6): 1103-1107.

58 Dundar A, Sengun A. Dental approach to erosive tooth 

wear in gastroesophageal reflux disease. Afr Health 

Sci, 2014, 14(2): 481-486. 

59 Firouzei MS, Khazaei S, Afghari P, et al. Gastroesophageal 

reflux disease and tooth erosion: SEPAHAN systematic 

review no. 10. Dent Res J (Isfahan), 2011, 8(Suppl 1): S9-

S14.

60 Ranjitkar S, Kaidonis JA, Smales RJ. Gastroesophageal 

reflux disease and tooth erosion. Int J Dent, 2012, 2012: 

479850.

61 Farahmand F,  Sabbaghian M, Ghodousi  S,  e t  a l . 

sectional observational study. Gut Liver, 2013, 7(3): 278-

281. 

J Int Transl Med, 2016, 4(1):9-15


