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a b s t r a c t

Background: Helicobacter pylori is a Gram-negative microorganism which is able to colonize

the gastric mucosa and is associated with peptic ulcer, gastric carcinoma, and gastric

mucosa-associated lymphoid tissue lymphoma. Several studies have detected this bacteri-

um in the oral cavity, suggesting it as a potential reservoir. The aim of this study was to

investigate the presence of H. pylori in the oral cavity of individuals with periodontal disease

and gastric diseases.

Methods: 115 individuals, with mean age 49.6 (�5.8) years, were divided in 4 groups: (A) with

gastric diseases and periodontal disease; (B) with gastric diseases and no periodontal

disease; (C) without gastric diseases and without periodontal disease, (D) without gastric

diseases and with periodontal disease. Supra and subgingival plaque samples were collect-

ed from posterior teeth of the individuals with sterile paper points, and prepared for

Polymerase Chain Reaction analysis. Fisher’s exact test was used for detecting statistical

differences between groups ( p < 0.05).

Results: H. pylori was detected in supragingival plaque of 9/36 (25%) of group A, 1/31 (0.3%) of

group B, 0 (0%) of group C and 3/36 (8.3%) of group D. No subgingival samples were positive

for H. pylori. There was a statistically higher prevalence of H. pylori in groups A and D when

compared to B and C ( p < 0.05).

Conclusion: H. pylori was detected in the supragingival plaque, but not in the subgingival

plaque, of individuals with periodontal disease and upper gastric diseases. There was an

association between the supragingival colonization of H. pylori and oral hygiene parameters

such as the presence of plaque and gingival bleeding.

# 2010 Elsevier Ltd. All rights reserved.

avai lable at www.sc iencedi rec t .com

journal homepage: http://www.elsevier.com/locate/aob
1. Background

Helicobacter pylori is a gram-negative bacterium that colonizes

the gastric mucosa, and is associated with chronic gastritis,
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peptic ulcer disease, mucosa-associated lymphoid tissue

lymphoma and gastric adenocarcinoma. Chronic H. pylori

infection is found in approximately one-half of the world’s

population and is etiologically linked to 63% of all stomach

cancer or approximately 5.5% of the global cancer burden, and
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approximately 25% of cancers associated with infectious

etiology, and has therefore a major impact on public

health.1–4

Recently, researchers have suggested that the primary

extragastric reservoir for H. pylori is the oral cavity and may be

the source of infection and transmission. Most of the studies

that observed an oral condition as a factor in the promotion of

extra gastric H. pylori activity examined dental plaque and

saliva as a vehicle for H. pylori carriage.5–7

Dental plaque harbours at least 400 different bacterial

species, and forms a biofilm in which organisms are intimately

associated with each other and the solid substratum through

binding and inclusion within an expolymer matrix, where

coaggregation activity is a significant factor.8 This biofilm

adheres to supragingival and subgingival tooth surfaces, and it

will quickly form in the absence of good oral hygiene

measures, enhancing the survivability of some bacterias.9 In

periodontal lesions, the numbers of periodontopatic bacteria

increase with the development of periodontitis and strains of

Porphyromonas gingivalis and Fusobacterum nucleatum were

found strongly coaggregated with H. pylori strains.10,11 How-

ever, Streptococcus mutans and Prevotella intermedia have been

shown to possess strong inhibitory growth activity against H.

pylori strains in stab-cultures and caused the formation of the

coccal form.12

Several studies have reported that the prevalence of H.

pylori DNA in saliva and dental plaque may vary from 33% to

86%, which suggests the oral cavity as a potential reservoir for

H. pylori.13–18

Although H. pylori was first isolated nearly 30 years ago,19

the process of infection, reinfection or human transmission

remains unclear and there are few reports of its prevalence in

the oral cavity of individuals with periodontal disease and

gastric diseases.20 Since poor oral hygiene control is associated

with higher levels of inflammatory periodontal conditions,21 it

seems biologically plausible and reasonable to investigate the

presence of H. pylori in association with periodontal disease.

Therefore, the aim of this study was to investigate the

presence of H. pylori in the oral cavity of individuals with

periodontal disease and gastric diseases.

2. Materials and methods

2.1. Study population

The population of this study consists of 115 individuals with

complaints regarding the upper digestive tract, with or

without periodontal disease, referred for treatment between

January and June 2009, at the Medical Clinic of São José

University Hospital, Nova Iguaçu, Brazil. The population

consisted of 47 males and 68 females with mean age of 49.6

(sd = �5.8), with no previous treatment for ulcer or gastritis.

Smokers, individuals with systemic diseases other than

gastric diseases, individuals who reported abusive consump-

tion of alcohol, individuals who showed less than 20 natural

teeth, and those who had received antibiotic treatment in the

last 3 months, were excluded from the study. The presence of

H. pylori and gastric disease was detected by biopsy’s histology,

using Giemsa modified technique, hematoxiline-eosine and
Polymerase Chain Reaction (PCR). All clinical periodontal

examinations were done by one experienced periodontist

(DGS) using a periodontal probe (PUNC Hu-Friedy1, Chicago,

USA) at six sites per tooth and included probing pocket depth

and clinical attachment level, which was measured from the

cementum–enamel junction (CEJ) to the bottom of the pocket.

After the initial clinical periodontal evaluation, subjects were

categorized as having or not periodontal disease. The

diagnostic criteria for the presence of periodontal disease

was the presence of at least 4 different teeth with periodontal

pockets �5 mm and clinical attachment level >3 mm. Indivi-

duals with no signs of periodontal pockets after the clinical

examination were included in the groups with no periodontal

disease. No categorization of severity of periodontal disease

was used in this study. Oral hygiene status was assessed in all

individuals using a periodontal probe to detect the presence of

visible plaque at the cervical portion of the buccal, mesial,

lingual, and distal surfaces of each tooth. Gingival inflamma-

tion was evaluated by the means of dichotomous measures of

bleeding, 30 s after probing to the bottom of the periodontal

pocket or sulcus at the same six sites on each tooth on which

probing pocket depth was measured.22 All participants were

divided in 4 groups:

(A) Individuals with gastric dispepsy and periodontal disease.

(B) Individuals with gastric dispepsy and no periodontal

disease.

(C) Individuals without gastric dispepsy and no periodontal

disease.

(D) Individuals without gastric dispepsy and with periodontal

disease (Table 1).

The study was approved by the Scientific Research Ethical

Committee of Pedro Ernesto University Hospital – Universi-

dade Estadual do Rio de Janeiro and all participants signed an

informed consent.

2.2. Sample collection

Sterile paper points were used to collect supragingival and

subgingival plaque samples. Cotton rolls and air drying with

syringe were used to avoid saliva contamination of the

samples. Supragingival plaque samples from all groups were

collected by placing the paper points on the lingual aspects of

the molars. Subgingival samples from groups A and D, with

periodontitis, were collected by inserting 3 sterile paper points

in all pockets �5 mm for 10 s. All samples were then placed

into separated, sterile Eppendorf tubes, which were then

immediately placed in coolers containing dry ice for transpor-

tation and stored at �80 8C, until processed.

2.3. Processing of the supra and subgingival plaque

The samples were defrozen, dissolved in distilled water and

centrifuged at 12,000 � g for 15 min. The supernatant was then

discarded and the precipitate was kept on ice and received

500 ml of digestion buffer, containing 0.45% NP-40, 0.45%

Tween 20, 10 mM Tris–HCL pH 8.3, 50 mM KCL, 1.5 mM MgCl2
0.06 mg/ml Proteinase K (Promega, Madison, WI, USA), for



Table 1 – Data from 115 individuals from groups A, B, C and D, showing, age range, distribution of males/females, the
presence of H. pylori in supragingival plaque (%) mean percentage of sites with dental plaque, and mean percentage of
sites with bleeding on probing.

Groups N (age range) Presence of
H. pylori in

supragingival
plaque (%)

% of sites
with plaque

% of sites with
bleeding on probing

(A) With gastric disease and

periodontal disease

36 (42–53 years)

males = 13

females = 23

9 (25%) 83% 75%

(B) With gastric disease and without

periodontal disease

31 (45–52 years)

males = 15

females = 16

1 (0.3%) 54% 23%

(C) Without gastric and periodontal

disease

22 (43–51 years)

males = 9

females = 13

0 (0%) 32% 0%

(D) Without gastric disease and with

periodontal disease

26 (45–58 years)

males = 10

females = 16

3 (11.5%) 79% 71%

Total 115 (42–58 years) 13 (11.3%)
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solubilization. Incubation was done at 50 8C for 120 min and

100 8C for 5 min, and the tubes were centrifuged at 12,000 � g

for 5 min. The samples were then precipitated with the same

volume of isopropanol, 1/10 of the volume of sodium acetate

3 M pH 5.2 and incubated overnight at �20 8C. Centrifugation

was done for 10 min at 12,000 � g and the supernatant was

discarded. The samples were then washed with 500 ml of

ethanol 70% (v/v), centrifuged for 2 min, and the supernatant

was once again discarded. The precipitate containing nucleic

acids were dissolved in 30 ml of sterile deionized water and

stored at �20 8C until use.

2.4. PCR

DNA preparation of dental plaque samples of all individuals

was subjected to PCR assay with specific primers. Ten

microlitres of the processed samples was used for the

amplification of the gene 16S rRNA, using two synthetic

oligonucleotide primers containing 18 base pairs: HP1: 50-TGG

CAA TCA GCG TCA GGT AAT G-30 and HP2-GCT-AAG AGA TCA

GCC TAT GTC C-30 (Oligos Etc., Wilsonville, OR, USA)

according to the method described by Egstrand et al.23 In

brief, the reaction was carried out in 500 ml tubes containing

10 ml of 5� PCR buffer (Promega, Madison, WI, USA), 0.2 mM of

dNTPs (Invitrogen, São Paulo, Brazil), 8 ml of each primer

(36.5 ng/ml), 1.5 units of Tth DNA polymerase (Biotools, São

Paulo, Brazil), and adjusted with sterile distilled water to

50 ml. The temperatures used in thermal cycler (PCR Express

Thermal Cycler – THERMO HYBAID, Ashford, Middlessex, UK)

were 94 8C for 5 min for the initial denaturation, followed by

45 amplification cycles at 94 8C, 55 8C and 72 8C for 1 min each

and followed by 72 8C for 5 min for the final extension. When

the reaction was finished, the final product was stored at 4 8C

until it was analysed. The products were separated by agarose

gel electroforesis and stained with ethidium bromide. The

520 bp products were visualized on an ultraviolet light

transiluminator (UVP – TM20, Ashfoord, UK; 13-K, Olympus,

NY, USA).
2.5. Histological confirmation of H. pylori status and
gastric disease

Gastric mucosal biopsy specimens were taken with jumbo

forceps. Biopsy specimens, which were fixed in 10% buffered

formalin for 48 h, were processed and embedded in paraffin

wax. The paraffin blocks were sliced in serial sections of 4 mm,

placed on slides, and stained by the modified Giemsa method

and Hematoxylin–Eosine for optical microscopy analysis. The

presence and density of H. pylori and the degree of inflamma-

tory responses of the gastric mucosae were assessed and the

results were scored as H. pylori infected or uninfected on the

basis of the presence of the organism. The degree of

inflammatory responses of the gastric mucosae was assessed

on the basis of typical acute-or-chronic gastric disease.

2.6. Statistical analysis

Statistical analysis was performed by Fisher’s exact tests, and

Cochran–Mantel–Haenszel analyses.24 The significance level

was set at 0.05.

3. Results

There were significantly more individuals with sites showing

bleeding on probing and plaque in groups A and D (with

periodontal disease) than in groups B and C (Table 1; p < 0.05).

All individuals (67) of groups A and B were confirmed to have

gastric H. pylori infection by both histological and PCR of

gastric biopsy specimens and displayed gastric mucosa

inflammation compatible with the diagnosis of acute gastric

disease. H. pylori DNA was detected in supragingival plaque of

9 (25%) individuals of group A (Fig. 1), 1 (0.3%) of group B, 0 of

group C and 3 (11.5%) of group D. No subgingival samples were

positive for H. pylori in any of the groups. There was a

statistically higher prevalence of H. pylori in groups A and D

when compared to B and C (p < 0.05). There was a statistically
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Fig. 1 – Representative agarose gel eletrophoresis of PCR products of dental plaque samples H. pylori positive.
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higher prevalence of H. pylori in group A when compared with

groups B and C (p < 0.05). There were no differences between

males/females regarding H. pylori infection.

4. Discussion

H. pylory has been described as a key organism in the etiology of

chronic gastritis, peptic ulcers3 and gastric cancer,2,4 and it’s

suppression and elimination has been considered the gold

standard therapy for infectious gastric diseases.25,26 Some

authors have suggested that elimination of bacterium from the

oral cavity should be regarded as an important part of the

treatment of H. pylory associated diseases, since the oral cavity

may serve as a temporary reservoir.20–23 A recent study reported

a higher H. pylori elimination rate when systemic triple therapy

was used in combination with periodontal treatment (77.3%)

compared to triple therapy alone (46.7%), suggesting that this

could be a promising approach to increasing the therapy’s

efficacy and decreasing the risk of infection recurrence.27 The

reported proportion of H. pylori annual recurrence after

eradication therapy is 2.67% and 13.00% in developed and

developing countries,28 and the organism has been found in

different niches in the oral cavity, such as dental plaque,

tongue, and saliva,38–40 as well as in oral aftous ulcer lesions.32

Haraszthy et al.33 has also described that H. pylori DNA was

detected by PCR in atheroma lesions of individuals with

cardiovascular disease, and Mendall et al.34 described the

relation of H. pylori infection and coronary heart disease.

The results of the present study show that H. pylori was

present in 13 (11.3%) supragingival plaque samples of indivi-

duals with or without periodontal disease independent of the

infections of the stomach status. Similar results have been

described by Song et al.14 who reported the presence of H. pylori

DNA in the supragingival plaque of individuals from developing

countries. In order to colonize the gastro-intestinal tract the

bacterium has to pass through the oral cavity where it is

exposed to saliva and its components. Some of these compo-

nents, such as mucins, may influence the colonization and the

presence of H. pylori in the oral cavity, serving as specific

receptors for the bacterium. We have previously shown that in

some individuals higher levels of MUC5B in saliva were

associated with the presence of H. pylori, suggesting that some

individuals were at higher risk of harbouring the bacterium in

the oral cavity.35 The possible role of the oral cavity as a
reservoir for H. pylori is a highly controversial issue,36 and the

role of saliva components and periodontal disease is still not

elucidated. Most studies have examined supragingival or

subgingival plaque from subjects without periodontal disease,

showing a low detection rate.16–19,29–31 The variation in results

between those studies may be attributable to the different

population groups examined and also the methods employed

for plaque sampling, or specificity of primers.

The present study showed thatH. pylori could be detected in

the supragingival plaque of individuals in 3 different groups,

but not in the subgingival plaque, suggesting that it does not

frequently colonize the periodontal pocket. This is in

agreement with the results from Asikainen et al.36 who were

not able to detect H. pylori in subgingival plaque of 336 patients

with periodontitis, although no analysis for the presence of

this bacterium in the stomach of those patients was

performed in that study. On the other hand, other studies

have shown H. pylori detection rates in subgingival samples

from individuals with periodontitis ranging from 5.9% to

79%,20–23 which suggests that some individuals may harbour

the bacterium subgingivally. The use of periodontal curettes to

collect plaque from subgingival pockets provides substantially

more material to analyse than paper points, although

contamination of the sample with supragingival material is

almost unavoidable. Methodological variations and geograph-

ical differences between the studied populations most proba-

bly have a strong influence in the reported results.

Avcu et al.37 observed that patients with poor oral hygiene

were most likely to have H. pylori in their mouths and

suggested that H. pylori could recur in the stomach of these

patients after triple therapy more frequently than in patients

with good oral hygiene. Genotyping of isolates obtained from

both the oral cavity and stomach of patients have shown that

strains from these two sites tend to be identical, although

different strains are harboured by different individuals.38,39. In

another study, we showed a 98% agreement between stomach

H. pylori DNA sequence and their corresponding saliva or

dental plaque DNA,38 suggesting that at least some individuals

harbour the same strain in the gut and in the mouth.

The results of the present study suggest an association

between the supragingival colonization of H. pylori and oral

hygiene parameters such as the presence of plaque and

gingival bleeding. This is partially supported by the work of Jia

et al.40 who pointed out the importance of dental plaque as a

temporary reservoir for the bacterium, and showed that dental
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plaque control reduced the gastric infection by H. pylori in a

Chinese population.

The cross-sectional design of the present study, and the

limitations of statistical analysis when dealing with small

samples and percentages equal to nil, implicate that infer-

ences based on these results should be made with caution.

Future longitudinal studies with larger samples can help

elucidating which variables influence the presence of H. pylori

in the mouth and what are the clinical implications of this

infection.

5. Conclusions

H. pylori was detected in the supragingival plaque, but not in

the subgingival plaque, of individuals with periodontal disease

and upper gastric diseases. There was an association between

the supragingival colonization of H. pylori and oral hygiene

parameters such as the presence of plaque and gingival

bleeding.
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