
99

2021/36 (3): 99-103

ORIGINAL

Helicobacter pylori distribution in dental plaque specimens 
collected from individuals referred to dental clinics

Distribución de Helicobacter pylori en muestras de placa dental 
recolectadas de individuos remitidos a clínicas dentales

Ashkan Salehi
Department of Dentistry, University of Traditional Medicine of Armenia (UTMA), Armenia.

eISSN 2255-0569

Received: 17 - V - 2021
Accepted: 8 -VI - 2021

doi: 10.3306/AJHS.2021.36.03.99

Corresponding author
Ashkan Salehi 
Department of Dentistry, 
University of Traditional Medicine of Armenia (UTMA), Armenia    
E-mail: ashkansalehip@gmail.com

ID

Abstract 
Background: According to documented thesis, dental plaques may be sources of Helicobacter pylori in the oral cavity. The pres-
ent research was performed to assess the distribution of H. pylori in dental plaque samples collected from individuals referred to 
dental clinics.
Methods: Four hundred patients referred to the dental clinics for routine check-ups were assessed in this survey. Dental plaque 
presence is the prominent inclusion factor. All patients who had received antimicrobial options or antibacterial mouthwashes three 
months before the experiment were excluded from the research. Two hundred and fifty dental plaque samples were collected from 
included patients. Samples were taken from the gingival crevice at the most profound pocket reading and removed from the clinical 
site using a sterile universal curette. Samples were cultured, and suspected colonies were confirmed using the biochemical tests 
and the polymerase chain reaction (PCR). 
Results: The mean age of the included population was 54.5 year, with a male to female ratio of 140/110. Molar (45.2%) dental 
plaque was the most commonly identified, followed by premolar (35.8%). H. pylori was detected in 42 out of 250 (16.8%) dental 
plaque specimens. Molar teeth plaque specimens (19.4%) had the highest distribution of H. pylori, while incisor teeth (12.0%) 
harboured the lowest.
Conclusion: The role of dental plaques, particularly in the molar and premolar areas as H. pylori reservoirs, was determined. Oral 
hygiene observation and proper antimicrobial uses can diminish the H. pylori distribution.
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Resumen
Antecedentes: Según tesis documentadas, las placas dentales pueden ser fuentes de Helicobacter pylori en la cavidad oral. La 
presente investigación se llevó a cabo para evaluar la distribución de H. pylori en muestras de placa dental recogidas de individuos 
remitidos a clínicas dentales.
Métodos: En este estudio se evaluaron 400 pacientes remitidos a las clínicas dentales para revisiones rutinarias. La presencia de 
placa dental es el principal factor de inclusión. Se excluyeron de la investigación todos los pacientes que habían recibido opciones 
antimicrobianas o colutorios antibacterianos tres meses antes del experimento. Se recogieron 250 muestras de placa dental de los 
pacientes incluidos. Las muestras se tomaron de la hendidura gingival en la lectura más profunda de la bolsa y se extrajeron del 
sitio clínico utilizando una cureta universal estéril. Las muestras se cultivaron y las colonias sospechosas se confirmaron mediante 
las pruebas bioquímicas y la reacción en cadena de la polimerasa (PCR). 
Resultados: La edad media de la población incluida fue de 54,5 años, con una relación hombre/mujer de 140/110. La placa 
dental molar (45,2%) fue la más comúnmente identificada, seguida de la premolar (35,8%). Se detectó H. pylori en 42 de los 250 
(16,8%) especímenes de placa dental. Las muestras de placa de los dientes molares (19,4%) presentaban la mayor distribución 
de H. pylori, mientras que los dientes incisivos (12,0%) albergaban la menor.
Conclusiones: Se determinó el papel de las placas dentales, especialmente en las zonas molares y premolares, como reservorios 
de H. pylori. La observación de la higiene oral y el uso adecuado de antimicrobianos pueden disminuir la distribución de H. pylori.
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Introduction

The human body includes 1013 somatic cells and 1014 
normal or commensal microbes1. These commensal 
bacteria reside on the surfaces of teeth or prostheses 
within complex ecosystems termed biofilm. Dental 
plaque is the host-associated biofilm. Supragingival and 
subgingival plaque provide an optimal aerophilic and 
microaerophilic environment for the survival of these 
microorganisms. Approximately six billion microbes 
representing 300-500 reside in these environments in 
the oral cavity.

An association between oral infections and systemic 
diseases has been suspected for centuries. Assyrians 
proposed the effect of oral health on the rest of the body 
in the 7th century BC. In the 18th century, a Pennsylvanian 
physician2 named Benjamin Rush was quoted as 
remarking that arthritis could be treated in some people 
after infected teeth were extracted.

Over the past decade, a growing body of scientific 
evidence suggests an exquisite association between 
oral infection (e.g., viruses, bacteria, yeast) and systemic 
diseases (e.g., atherosclerosis, cardiovascular disease, 
cerebrovascular disease, premature, low birth weight, 
and pulmonary diseases and disorders), and also 
between systemic diseases (e.g., arthritic, diabetic, 
HIV, and osteoporotic) and oral, dental, and craniofacial 
disorders3.

It has long been speculated that dental plaque might 
harbour Helicobacter pylorus (H. pylori) and, therefore, 
might be a source of reinfection of the gastric mucosa4. 
H. pylori is a microaerophilic and Gram-negative spiral 
coccoid bacterium known as a causative agent for gastric 
adenocarcinoma, peptic ulcer disease, duodenal ulcer, 
type B gastritis, and B-cell lymphoma5. The area around 
the dental plaque has a low oxidation potential promoting 
the growth of facultative anaerobes. Newman6 suggested 
that bacteria fermenting carbohydrates in food produce 
a low pH in the dental plaque, and this microaerophilic 
acidic environment with an average oral temperature of 
35-37°C can be ideal for the growth of H. pylori. 

About 50% of the subjects living in developed and 
developing countries are affected by H. pylori. These 
infections are complicated to eradicate, and it has 
been postulated that a sanctuary or sanctuaries which 
allow them to evade antimicrobial therapy much exists. 
Desai and Majmudar7 suggested that recrudescence 
of infection following cessation of therapy may occur, 
owing to the recolonization of the stomach from the H. 
pylori present in dental plaque are unaffected by the 
antimicrobial treatment. Knowledge of this pathogenic 
organism will permit a target for therapeutic procedures 
and a monitoring tool for therapy efficacy and learn about 
the various transmission routes.

According to the high importance of bacteria and the 
absence of epidemiological surveys in this field, the 
present research was performed to assess the H. pylori 
distribution in dental plaque specimens collected from 
individuals referred to dental clinics.

Materials and methods

Ethics
All personal information of individuals included in the study 
were kept secret. Written informed consent was taken from 
all individuals. The study protocol was ethically approved 
by the University of Traditional Medicine of Armenia.

Inclusion and exclusion criteria
A total of 400 patients referred to the Armenia dental 
clinics for routine check-ups were assessed in this 
survey. All patients with dental plaque samples were 
included in this survey. Dental plaque presence is the 
prominent inclusion factor. All patients who had received 
antimicrobial options or antibacterial mouthwashes three 
months before the experiment were excluded from the 
research. All of the selected patients were non-smokers. 

Dental specimens
From January to April 2021, 250 male and female patients 
with dental plaque will different age were included in the 
study. A dental plaque sample was taken from the gingival 
crevice at the most profound pocket reading and removed 
from the clinical site using a sterile universal curette. The 
curette tip was inserted into the depths of the crevice/
pocket, moved coronally while in contact with the tooth 
surface to remove both sub and supragingival plaque.

H. pylori isolation ad identification
The dental plaque sample from each patient was 
cultured into a sterile tube containing 5% sheep 
blood agar, chocolate agar and a selective medium 
and transported to the microbiology laboratory to be 
incubated microaerophically (5% oxygen, 85% nitrogen, 
and 10% CO

2
) using the MART system (MART system, 

Lichtenvoorde, The Netherland) at a temperature of 37°C 
for seven days. Culture media were supplemented with 
5% of horse serum (Sigma, St. Louis, MO, USA), nalidixic 
acid (30 mg/L), vancomycin (10 mg/L), cycloheximide 
(100 mg/L), and trimethoprim (30 mg/L) (Sigma, St. 
Louis, MO, USA)8-14. Suspected colonies were then 
identified using Gram stain, motility, colony morphology, 
and biochemical tests such as urease, oxidase, and 
catalase tests15. For comparison, a reference strain of H. 
pylori (ATCC 43504) was employed.

Polymerase Chain Reaction (PCR) identification 
of bacterial isolates
PCR was used to definitely identified the H. pylori 
isolates16. For this purpose, genomic DNA was extracted 
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using a DNA extraction kit (Thermo Fisher Scientific, St. 
Leon-Rot, Germany). The technique was performed 
rendering to the factory guidelines17, 18. Purity (A260/A280) 
and concentration of extracted DNA were then plaids 
(NanoDrop, Thermo Scientific, Waltham, MA, USA), and 
the DNA quality was scrutinized by electrophoresis19-22. 
PCR was accompanied using a PCR thermal cycler 
(Eppendorf Co., Hamburg, Germany) rendering to the 
described procedure23-25. H. pylori (26695) was positive, 
while sterile PCR grade water (Thermo Fisher Scientific, 
Germany) was used as negative controls. Electrophoresis 
was performed using 2% agarose gel stained with 
ethidium bromide run in a 90 V for about 30 min26-28. 
Briefly, Ten microliters of PCR product were exposed to 
electrophoresis in a 2% agarose gel in 1X TBE buffer at 
80 V for 30 min, stained with SYBR Green. The UVI doc 
gel documentation systems (Grade GB004, Jencons 
PLC, London, UK) were applied to analyze images29-33.

Data analysis 
Data were subjected to Microsoft Office Excel (version 
15; Microsoft Corp., Redmond, WA, USA). The statistical 
analysis was performed employing the SPSS 21.0 
software (SPSS Inc., Chicago, IL, USA). Chi-square 
test and Fisher's exact two-tailed test were applied to 
measure any significant relationship. P-value <0.05 was 
considered as a significant numerical level34-36. 

Results

Demographic characters
Table I shows the demographic characters of the study 
population. As shown, the mean age of the studied 
population was 54.5 year, with a male to female ratio of 
140/110. Totally, 20.8% of the study population had a 
history of alcohol. Molar (45.2%) dental plaque was the 
most commonly identified, followed by premolar (35.8%).

H. pylori distribution
PCR procedure was used to detect H. pylori in 
dental plaque specimens. Table II shows the H. 
pylori distribution amongst examined dental plaque 
specimens. Forty-two out of 250 (16.8%) dental plaque 
specimens were positive for H. pylori. Molar teeth plaque 
specimens (19.4%) harboured the highest distribution 

of H. pylori, while incisor teeth (12.0%) harboured the 
lowest. Statistically, a significant difference was obtained 
between the site of dental plaque samples and H. pylori 
distribution (P <0.05)

Discussion

Despite high advances in medical sciences, diverse 
issues have been kept complicated in this field of 
science38-40. In this regard, H. pylori have become an 
essential public health issue in the last century41. Several 
investigations have been focused on finding the exact 
route of H. pylori infection. Some researchers found 
that the human dental plaques can be the reservoir of 
H. pylori42. Others showed that the oral cavity (dental 
plaque, tongue, saliva, root canals, tonsil tissue, oral 
mucosa) are essential sources of H. pylori other than the 
gastric mucosa43. In the present survey, H. pylori was 
detected in 16.8% of the dental plaque samples, with a 
higher distribution amongst the plaques collected from 
molar teeth. Food accumulation in the molar teeth and 
difficult access to cleaning and brushing can probably 
lead to H. pylori growth in this area. 

Diverse researches have been conducted to determine 
the role of dental plaques as sources of H. pylori 
infections44,45. Chitsazi et al. (2006)46 stated that H.pylori 
was detected in 34.1% of dental plaque specimens. 
The H. pylori prevalence of infection in dental was 
31.8% and 36.4% in patients with and without gastric 
infection. Medina et al. (2010)47 mentioned that H. pylori 
was detected in 18.3% of oral samples and 88.3% of 
gastric biopsies. Saudia authors48 showed that 65.0% of 
patients had H. pylori-positive dental plaque, and more 
than 50% harboured the bacteria in their stomach. They 
also showed that periodontitis patients had a significantly 
higher H. pylori percentage in their dental plaque (79.0% 
versus 43.0%; P <0.05) and the stomach (60.0% versus 
33.0%; P <0.05) than those without periodontitis. Even 
though H. pylori may be detected in the stomach of about 
50% of the world's population, its individual to individual 
transmission mechanisms are not yet identified. H. pylori 
transmission could occur through faecal-oral and oral-
oral routes. The bacterium may be transmitted orally and 
detected in dental plaque and saliva49. High distribution 
of H. pylori in dental plaque has been reported in surveys 
conducted in Mexico50, Iran51, Japan52, and Morocco53. 
An Iranian survey54 revealed that the frequency of 
detection of H. pylori in the dental plaque samples were 

Table I: The study population of the present survey.

	 Demographic characters	 Individuals (250 people)

	 Mean age (SD)	 54.5 (15.2)
 	 Sex (M/F)	 140/110
	 Mean weight (SD)	 68.3 (12.6)
	 Mean BMI (SD)	 24.2 (3.9)
	 Alcohol (%)	 20.8

	 Dental plaque location
	 Incisor teeth (%)	 25 (10.0)
	 Canine teeth (%)	 30 (12.0) 
	 Premolar teeth (%)	 82 (32.8)
	 Molar teeth (%)	 113 (45.2)

Table II: H. pylori distribution amongst examined dental plaque specimens.

	 Study	 N. collected	 N. specimens positive 
	 groups	 specimens	 for H. pylori (%)

Dental	 Incisor teeth	 25	 3 (12.0)
plaque	 Canine teeth	 30	 4 (13.3)
position	 Premolar teeth	 82	 13 (15.8)
	 Molar teeth	 113	 22 (19.4)
Total		  250	 42 (16.8)
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44% (20/45), 66.67% (30/45) and 77.78% (35/45) using 
PCR, loop-mediated isothermal amplification (LAMP) 
and positivity for both tests, respectively. In the current 
survey, all H. pylori isolates were identified by biochemical 
tests and definitely PCR.due to the high sensitivity and 
specificity of applied diagnostic tests, results have a high 
confidence level.

The present survey was preliminary research on the 
distribution of H. pylori in the dental plaque samples. It 
is limited to the lack of the study of the nutritional and 
gastrointestinal diseases of the examined population and 
their relations with the H. pylori distribution. Additionally, 

the absence of results about the role of alcohol 
consumption in H. pylori distribution among patients is 
another limitation.

Conclusion

This survey showed the relatively high H. pylori prevalence 
amongst the dental plaque specimens. The role of 
dental plaque as a source of H. pylori was determined 
in this survey. Oral hygiene observation, dental plaques 
removal, mouthwash, and regular brushing can reduce 
the H. pylori distribution. 

References
1. Sender R, Fuchs S, Milo R. Revised estimates for the number of human 
and bacteria cells in the body. PLoS biology. 2016;14(8):e1002533.

2. Genco R. Textbook of Periodontal Medicine. 2000. pp. 1-10.

3. Sudhakar U, Anusuya CN, Ramakrishnan T, Vijayalakshmi R. Isolation 
of Helicobacter pylori from dental plaque: A microbiological study. Journal 
of Indian society of periodontology. 2008;12(3):67.

4. Payão SL, Rasmussen LT. Helicobacter pylori and its reservoirs: 
A correlation with the gastric infection. World journal of gastrointestinal 
pharmacology and therapeutics. 2016 6;7(1):126.

5. Kusters JG, Van Vliet AH, Kuipers EJ. Pathogenesis of Helicobacter 
pylori infection. Clinical microbiology reviews. 2006;19(3):449-90.

6. Nisengard N. Periodontal microbiology, Glickman's Clinical 
Periodontology. 1996; 8:614-34.

7. Desai HG, Gill HH, Shankaran K, Mehta PR, Prabhu SR. Dental plaque: 
A permanent reservoir of helicobacter pylori. Scand J Gastroenterol. 
1991;26:1205-8. 

8. Atapoor S, Dehkordi FS, Rahimi E. Detection of Helicobacter pylori 
in various types of vegetables and salads. Jundishapur Journal of 
Microbiology. 2014 May;7(5).

9. Mousavi S, Dehkordi FS. Virulence factors and antibiotic resistance 
of Helicobacter pylori isolated from raw milk and unpasteurized dairy 
products in Iran. Journal of Venomous Animals and Toxins including 
Tropical Diseases. 2015 Jan 20;20:1-7.

10. Ghorbani F, Gheisari E, Dehkordi FS. Genotyping of vacA alleles 
of Helicobacter pylori strains recovered from some Iranian food items. 
Tropical Journal of Pharmaceutical Research. 2016 Sep 5;15(8):1631-6.

11. Ranjbar R, Farsani FY, Dehkordi FS. Phenotypic analysis of antibiotic 
resistance and genotypic study of the vacA, cagA, iceA, oipA and babA 
genotypes of the Helicobacter pylori strains isolated from raw milk. 
Antimicrobial Resistance & Infection Control. 2018 Dec;7(1):1-4.

12. Ranjbar R, Yadollahi Farsani F, Safarpoor Dehkordi F. Antimicrobial 
resistance and genotyping of vacA, cagA, and iceA alleles of the 
Helicobacter pylori strains isolated from traditional dairy products. Journal 
of Food Safety. 2019 Apr;39(2):e12594.

13. Mashak Z, Jafariaskari S, Alavi I, Shahreza MS, Dehkordi FS. 
Phenotypic and genotypic assessment of antibiotic resistance and 
genotyping of vacA, cagA, iceA, oipA, cagE, and babA2 alleles of 

Helicobacter pylori bacteria isolated from raw meat. Infection and drug 
resistance. 2020;13:257.

14. Mousavi S, Safarpoor Dehkordi F, Valizadeh Y. Genotyping of 
Helicobacter pylori strains isolated from raw milk and dairy products. 
Journal of Food Microbiology. 2017 Nov 22;4(3):41-53.

15. Al-Refai AN, Fathalla SE, Nagamani R, Al-Momen S. Incidence of 
helicobacter pylori in dental plaque of saudi gastritis patients. Journal of 
family & community medicine. 2002;9(2):27.

16. Ho SA, Hoyle JA, Lewis FA, Secker AD, Cross D, Mapstone NP, Dixon 
MF, Wyatt JI, Tompkins DS, Taylor GR. Direct polymerase chain reaction 
test for detection of Helicobacter pylori in humans and animals. J Clin 
Microbiol. 1991 Nov; 29(11):2543-9.

17. Dehkordi FS. Prevalence study of Bovine viral diarrhea virus by 
evaluation of antigen capture ELISA and RT-PCR assay in Bovine, Ovine, 
Caprine, Buffalo and Camel aborted fetuses in Iran. AMB express. 2011 
Dec;1(1):1-6.

18. Dehkordi FS, Saberian S, Momtaz H. Detection and segregation 
of Brucella abortus and Brucella melitensis in Aborted Bovine, Ovine, 
Caprine, Buffaloes and Camelid Fetuses by application of conventional 
and real-time polymerase chain reaction. The Thai Journal of Veterinary 
Medicine. 2012 Mar 1;42(1):13.

19. Nejat S, Momtaz H, Yadegari M, Nejat S, Safarpour Dehkordi F, 
Khamesipour F. Seasonal, geographical, age and breed distributions of 
equine viral arteritis in Iran. Kafkas Univ Vet Fak Derg. 2015 Jan 1;21(1):111-6.

20. Ranjbar R, Seif A, Safarpoor Dehkordi F. Prevalence of antibiotic 
resistance and distribution of virulence factors in the shiga toxigenic 
Escherichia coli recovered from hospital food. Jundishapur Journal of 
Microbiology. 2019 May 31;12(5).

21. Rahi A, Kazemeini H, Jafariaskari S, Seif A, Hosseini S, Dehkordi FS. 
Genotypic and Phenotypic-Based Assessment of Antibiotic Resistance 
and Profile of Staphylococcal Cassette Chromosome mec in the 
Methicillin-Resistant Staphylococcus aureus Recovered from Raw Milk. 
Infection and drug resistance. 2020;13:273.

22. Dehkordi FS. Prevalence study of Coxiella burnetii in aborted ovine 
and caprine fetuses by evaluation of nested and real-time PCR assays. 
American Journal of Animal and Veterinary Sciences. 2011.

23. Dehkordi FS, Momtaz H, Doosti A. Application of Real-Time PCR for 
detection of Aspergillus species in aborted ruminant foetuses. Bulgarian 
J. Vet. Med. 2012 Mar 1;15(1):30-6.



103

2021/36 (3): 99-103

	 Helicobacter pylori distribution in dental plaque specimens collected from individuals referred to dental clinics

24. Abdolmaleki Z, Mashak Z, Safarpoor Dehkordi F. Molecular and 
virulence characteristics of methicillin-resistant Staphylococcus aureus 
bacteria recovered from hospital cockroaches. Jundishapur Journal of 
Microbiology. 2019 Dec 31;12(12).

25. Ranjbar R, Dehkordi FS, Heiat M. The frequency of resistance genes 
in Salmonella enteritidis strains isolated from cattle. Iranian Journal of 
Public Health. 2020 May;49(5):968.

26. Abdolmaleki Z, Mashak Z, Dehkordi FS. Phenotypic and genotypic 
characterization of antibiotic resistance in the methicillin-resistant 
Staphylococcus aureus strains isolated from hospital cockroaches. 
Antimicrobial Resistance & Infection Control. 2019 Dec;8(1):1-4.

27. Dehkordi FS, Haghighi N, Momtaz H, Rafsanjani MS, Momeni M. 
Conventional vs real-time PCR for detection of bovine herpes virus type 
1 in aborted bovine, buffalo and camel foetuses. Bulgarian Journal of 
Veterinary Medicine. 2013 Jun 1;16(2).

28. Dehkordi FS, Khamesipour F, Momeni M. Brucella abortus and 
Brucella melitensis in Iranian bovine and buffalo semen samples: The 
first clinical trial on seasonal, Senile and geographical distribution using 
culture, conventional and real-time polymerase chain reaction assays. 
Kafkas Univ Vet Fak Dergisi. 2014;20(6):821-.

29. Dehkordi FS, Valizadeh Y, Birgani TA, Dehkordi KG. Prevalence study 
of Brucella melitensis and Brucella abortus in cow's milk using dot enzyme 
linked immuno sorbent assay and duplex polymerase chain reaction. J 
Pure Appl Microbiol. 2014;8(2):1065-9.

30. Hasanpour Dehkordi A, Khaji L, Sakhaei Shahreza MH, Mashak Z, 
Safarpoor Dehkordi F, Safaee Y, Hosseinzadeh A, Alavi I, Ghasemi E, 
Rabiei-Faradonbeh M. One-year prevalence of antimicrobial susceptibility 
pattern of methicillin-resistant Staphylococcus aureus recovered from raw 
meat. Trop Biomed. 2017;34(2):396-404.

31. Dehkordi FS, Barati S, Momtaz H, Ahari SN, Dehkordi SN. 
Comparison of shedding, and antibiotic resistance properties of Listeria 
monocytogenes isolated from milk, feces, urine, and vaginal secretion of 
bovine, ovine, caprine, buffalo, and camel species in Iran. Jundishapur 
Journal of Microbiology. 2013 May 1;6(3):284.

32. Rahimi E, Sepehri S, Dehkordi FS, Shaygan S, Momtaz H. Prevalence 
of Yersinia species in traditional and commercial dairy products in Isfahan 
Province, Iran. Jundishapur Journal of Microbiology. 2014 Apr;7(4).

33. Ranjbar R, Dehkordi FS, Shahreza MH, Rahimi E. Prevalence, 
identification of virulence factors, O-serogroups and antibiotic resistance 
properties of Shiga-toxin producing Escherichia coli strains isolated 
from raw milk and traditional dairy products. Antimicrobial Resistance & 
Infection Control. 2018 Dec;7(1):1-1.

34. Rahimi E, Yazdanpour S, Dehkordi FS. Detection of Toxoplasma 
gondii antibodies in various poultry meat samples using enzyme linked 
immuno sorbent assay and its confirmation by polymerase chain reaction. 
J Pure Appl Microbiol. 2014;8(1):421-7.

35. Dehkordi FS, Tirgir F, Valizadeh Y. Effects of Guajol® ointment 
synthesized from medicinal smoke condensate of jennet feces on burn 
wound healing on Wistar rat. InVeterinary Research Forum 2017 (Vol. 8, 
No. 3, p. 215). Faculty of Veterinary Medicine, Urmia University, Urmia, Iran.

36. Nayebpoor F, Momeni M, Dehkordi FS. Incidence of ochratoxin A in 
raw and salted dried fruits using high performance liquid chromatography. 
Am Eur J Toxicol Sci. 2013;5:1-6.

37. Mirzaie A, Halaji M, Dehkordi FS, Ranjbar R, Noorbazargan H. A 
narrative literature review on traditional medicine options for treatment 
of corona virus disease 2019 (COVID-19). Complementary Therapies in 
Clinical Practice. 2020 Jun 17:101214.

38. Ranjbar R, Mahmoodzadeh Hosseini H, Safarpoor Dehkordi F. A Review on 

Biochemical and Immunological Biomarkers used for Laboratory Diagnosis of 
SARS-CoV-2 (COVID-19). The Open Microbiology Journal. 2020 Dec 15;14(1)

39. Halaji M, Farahani A, Ranjbar R, Heiat M, Dehkordi FS. Emerging 
coronaviruses: first SARS, second MERS and third SARS-CoV-2: epidemiological 
updates of COVID-19. Infez Med. 2020 Jun 1;28(suppl 1):6-17.

40. Sheikhshahrokh A, Ranjbar R, Saeidi E, Dehkordi FS, Heiat M, 
Ghasemi-Dehkordi P, Goodarzi H. Frontier therapeutics and vaccine 
strategies for sars-cov-2 (COVID-19): A review. Iranian Journal of Public 
Health. 2020 Jul 11.

41. Saxena A, Mukhopadhyay AK, Nandi SP. Helicobacter pylori: 
Perturbation and restoration of gut microbiome. Journal of Biosciences. 
2020 Dec;45(1):1-5.

42. Payão SL, Rasmussen LT. Helicobacter pylori and its reservoirs: 
A correlation with the gastric infection. World journal of gastrointestinal 
pharmacology and therapeutics. 2016 Feb 6;7(1):126.

43. Czesnikiewicz-Guzik M, Bielanski W, Guzik TJ, Loster B, Konturek 
SJ. Helicobacter pylori in the oral cavity and its implications for gastric 
infection, periodontal health, immunology and dyspepsia. Journal of 
physiology and pharmacology. 2005 Dec 1;56:77.

44. Bıcak DA, Akyuz S, Kıratlı B, Usta M, Urganci N, Alev B, Yarat A, Sahin F. 
The investigation of Helicobacter pylori in the dental biofilm and saliva samples 
of children with dyspeptic complaints. BMC oral health. 2017 Dec;17(1):1-2.

45. Valdez-Gonzales JA, Mares-Moreno PC, Kawolik MJ, Valdez- 
Gonzales JA, Gonzales- Salazar F, De la Garza-Ramos MA. Detection of 
Helicobacter pylori in dental plaque of Mexican children by real-time PCR. 
Health J. 2014;6(4):231-5.

46. Chitsazi MT, Fattahi E, Zadeh Farahani RM, Fattahi S. Helicobacter pylori 
in the dental plaque: is it of diagnostic value for gastric infection?. Medicina 
Oral, Patología Oral y Cirugía Bucal (Internet). 2006 Jul;11(4):325-8.

47. Medina ML, Medina MG, Martín GT, Picón SO, Bancalari A, Merino 
LA. Molecular detection of Helicobacter pylori in oral samples from patients 
suffering digestive pathologies.

48. Al Asqah M, Al Hamoudi N, Anil S, Al-hamoudi WK. Is the presence of 
Helicobacter pylori in the dental plaque of patients with chronic periodontitis 
a risk factor for gastric infection?. Canadian Journal of Gastroenterology. 
2009 Mar 1;23(3):177-9.

49. Anand PS, Kamath KP, Anil S. Role of dental plaque, saliva and 
periodontal disease in Helicobacter pylori infection. World journal of 
gastroenterology: WJG. 2014 May 21;20(19):5639.

50. Mendoza-Cantú A, Urrutia-Baca VH, Urbina-Ríos CS, la Garza-Ramos D, 
Angélica M, García-Martínez ME, Torre-Martínez HH. Prevalence of Helicobacter 
pylori vacA genotypes and cagA gene in dental plaque of asymptomatic 
Mexican children. BioMed research international. 2017 Nov 1;2017.

51. Navabi N, Nazeri M. The possible role of dental plaque as extra-gastric 
reservoir of Helicobacter pylori in gastric re-infection: A science-metric 
study. Journal of Oral Health and Oral Epidemiology. 2019 Jan 1;8(1):1-8.

52. Iwai K, Watanabe I, Yamamoto T, Kuriyama N, Matsui D, Nomura R, 
Ogaya Y, Oseko F, Adachi K, Takizawa S, Ozaki E. Association between 
Helicobacter pylori infection and dental pulp reservoirs in Japanese adults. 
BMC oral health. 2019 Dec;19(1):1-8.

53. Regragui A, Benaouda A, El Feydi AE, Abdedine A, Ennibi O. 
Helicobacter Pylori in the dental plaque. International Journal of Medical 
and Dental Sciences. 2014 Jul 1;3(2):396-402.

54. Amiri N, Abiri R, Eyvazi M, Zolfaghari MR, Alvandi A. The frequency of 
Helicobacter pylori in dental plaque is possibly underestimated. Archives 
of oral biology. 2015 May 1;60(5):782-8.


