Clinical and Experimental Gastroenterology Dove

ORIGINAL RESEARCH

Prevalence of Oral Helicobacter pylori Infection in
an Indigenous Community in Southwest Mexico

Victor Hugo Urrutia-Baca'*, Karen Ivonne Gonzalez Brosigz, Alina Abigail SaIazar’-Garza3’*,
Ricardo Gomez-Flores*, Patricia Tamez-Guerra®, Myriam Angelica De La Garza-Ramos®*

'Institute for Obesity Research, Tecnologico de Monterrey, Monterrey, Nuevo Leén, México; 2School of Health Sciences, Universidad del Valle de
Mexico, Monterrey, Nuevo Leon, México; 3School of Dentistry, Universidad Autonoma de Nuevo Leon, Monterrey, Nuevo Ledn, México; “School of
Biological Sciences, Universidad Autonoma de Nuevo Leon, Monterrey, Nuevo Ledn, México

*These authors contributed equally to this work

Correspondence: Myriam Angelica De La Garza-Ramos, School of Dentistry, Universidad Autdnoma de Nuevo Leén, Monterrey, Nuevo Ledn,
Mexico, Tel +52 811 3404 370 ext. 1781, Email myriam.garzarm@uanl.edu.mx

Purpose: Epidemiological studies have been conducted to improve the health and economic quality of life of indigenous communities
in Mexico. These studies have found that infections cause frequent health problems. Helicobacter pylori are responsible for conditions
ranging from gastritis to stomach cancer. This study determined the prevalence of H. pylori in families from Siltepec, Chiapas,
Mexico.

Patient and Methods: Ninety-nine dental plaque samples from 36 families were studied. Real-time PCR was performed to detect
H. pylori using previously reported primers. The Mann—Whitney U-test was used for the statistical analysis. According to the family
role of H. pylori-positive individuals, the VacA s1/m1 genotype and CagA gene correlated.

Results: The mother had the highest expression of VacA s1/m1-/cagA- with 19% (8/42), followed by the first child with 14.3% (6/42).
The major roles for the vacA s1/ml+/cagA- were the mother and first child with 9.5% (4/42), followed by the remaining children with
4.8% (2/42). The vacA sl1/ml-/cagA+ genotype was 7.1% (3/42) for the mother and 4.8% (2/42) for the father. Finally, the vacA s1/ml
+/cagA+ genotype only appeared in the mother, son I, and son III with 2.4% (1/42).

Conclusion: The vacA s1/ml/cagA genotypes predominated in the mother, suggesting potential transmission between the mother and
child during the first years of life.

Plain language summary: Helicobacter pylori is a bacterium that causes duodenal and gastric ulcers and is a risk factor for gastric
cancer. It has been found in the dental plaque of children and adults. This study was conducted to identify if the mother can transmit

the infection to her children.
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Introduction

Helicobacter pylori is a gram-negative, microaerophilic, curved bacillus with multiple sheathed polar flagella that infects
the human gastrointestinal mucosa.' This bacterium is the most common cause of chronic gastritis and gastric and
duodenal ulcers.’

The International Agency for Research on Cancer (IARC), a World Health Organization agency specializing in
cancer, classified H. pylori as a group 1 carcinogen for humans due to its close relationship with the development and
progression of gastric adenocarcinoma, among others.® This pathogen is one of the most prevalent worldwide, mainly in
developing countries, with a prevalence of colonization of 70% in adults and 50% in children influenced by socio-
economic status and quality of life.*
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H. pylori has many virulence factors that allow establishment, colonization, and damage to the gastric epithelium.
Strains with alleles s//m1 secrete an active toxin associated with developing peptic ulcers and gastric cancer; this region
was also recently described as a determining factor in the cytotoxicity and development of gastric disorders.” Some
strains of H. pylori produce the CagA cytotoxin, It is reported that individuals infected with cagA-positive and certain
cagA alleles (eg, cagAla) have a higher risk of developing peptic ulcer and gastric cancer.’

H. pylori is commonly spread from person to person through saliva and by consuming food or water contaminated
with fecal matter. It is usually acquired during childhood, and infection increases with age. Most children in developing
countries are infected by age ten.*” In the search to understand transmission in children, studies suggest that the mother-
child relationship is a crucial factor for H. pylori transmission in the early stages of life.® In one study, children with
H. pylori-positive mothers had a relative risk of contracting the infection 5.3 times higher than children whose mothers

were negative.” Konno et al'°

reported that there is a predominance of transmission of H. pylori infection from mother to
child. The mother spends more time in contact with the child than the father. Parenting and childcare practices, including
breastfeeding, bottle-feeding, or using a pacifier, are often handled by the mother.'" On the other hand, some reports
suggest that H. pylori infection can be acquired from siblings, mainly from older siblings to younger siblings.'*"?
However, few studies on the relationship of H. pylori strains between families and members use molecular genotyping
techniques.'®'* Therefore, this intrafamilial transmission of H. pylori could contribute to the exchange and persistence of
pathogenic strains associated with developing associated diseases. H. pylori has been detected in children and their
families in the subgingival dental plaque, which acts as a reservoir for the bacteria.'>'®

The frequency of H. pylori in Mexican children has decreased in recent years, while in 1998, the frequency of
infection was found to be 50%; in 2012 and 2018, it was 38%.'”'® However, the diagnosis of H. pylori infection in
children is difficult to make since symptoms such as abdominal pain, nausea, vomiting, and occasionally diarrhea are
nonspecific.'® There are no previous studies focused on the analysis of infection within the family and genotyping of
H. pylori until the present study.

This study aims to verify the transmission of H. pylori between mothers and children in Siltepec, Chiapas, Mexico.

Patients and Methods

Study Design

This descriptive cross-sectional study was conducted during a medical brigade in Siltepec, Chiapas, Mexico, a rural
indigenous community with 38,143 inhabitants in the Sierra Madre of southwestern Mexico (15° 33” N and 92° 20’ W).
The region is considered a producer of migrants, with high levels of poverty and marginalization.

The Ethics Committee of the School of Dentistry of the Universidad Autonoma de Nuevo Leon reviewed and
approved the study with registration number SPSI-01613/00147. All experiments were performed in accordance with the
Research Regulations of the Universidad Autonoma de Nuevo Leon and the ethical principles of the Declaration of
Helsinki.

Ninety-nine individuals corresponding to 36 families, signed informed consent and participated in the study. Informed
consent of the parents and/or legal guardians and the child’s consent was obtained from individuals under 18. The inclusion
criterion was families with at least one mother and one child. The exclusion criteria were antimicrobial and/or antiviral use at
the time or three months before the study, systemic disease, symptoms of dyspepsia, a history of gastrointestinal disease,
pregnant women, and a positive diagnosis of H. pylori infection before the study.

Oral Cavity Sampling

A certified dental surgeon collected a sample of the dental plaque from each participant from the supragingival and
subgingival regions. Subsequently, the sample was placed in a 1.5 mL tube containing soy trypticase supplemented with
10% glycerol. These samples were stored at —20°C and transported to the CIDICS-UANL laboratory with appropriate
biosafety measures for processing.
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Oral H. Pylori Detection
The commercial GeneJET genomic DNA purification Kit (Cat #K0721, Thermo Scientific, Waltham, MA, USA) was
used for genomic DNA extraction according to the manufacturer’s recommendations. Real-time PCR was performed for

H. pylori detection using the primers previously reported by Mendoza-Cantu et al'’

qPCR reactions were performed in
96-well plates containing 12.5 pL of 2X maxima qPCR master mix (Thermo Scientific), 0.3 uM primers mix forward/
reverse, 0.2 uM probe, and 100 ng of the sample. DNA 100 ng from H. pylori strains ATCC 700824 or ATCC43504 and
nuclease-free water 25 pL. was added as a positive and negative control, respectively. The qPCR assay was carried out in
a LightCycler 480 II thermal cycler (Roche, Mannheim, Germany). The thermal cycler was programmed with a single-
color hydrolysis probe format (6-FAM, filter combination 465 nm excitation, and 510 nm emission) as follows: one
denaturalization cycle (95°C, 10 min), thirty-five amplification cycles (95°C, 10s, 4°C/s ramp rate; 55°C, 15s, 2°C/s ramp
rate; 72°C, 15s, 4°C/s quantification analysis ramp rate), one melting cycle (95°C, 5s, 4°C/s ramp rate; 65°C, 1 min,
2.2°C/s ramp rate, 97°C with a 5°C continuous acquisition), and one cooling cycle (40°C, 10s, 1.5°C/s ramp rate).

An absolute quantification analysis was performed using the LightCycler 480 II version 1.5 software (Roche Molecular
Systems, Inc., Pleasanton, CA, USA) and Rest 2009 version 1.22 software (QIAGEN GmbH, Hilden, Germany).

Statistical Analysis

The association between oral H. pylori infection and each nominal variable was determined using the Chi-square and
Fisher’s exact tests. One-way ANOVA, Tukey’s post hoc, and Student’s ¢-test were used to compare means. The Kruskal—
Wallis and the U-Mann—Whitney tests were used for numerical variables. A p-value <0.05 was statistically significant.
Data were analyzed with SPSS IBM v22.0 statistical software.

Results

Ninety-nine subjects were evaluated. The majority were women, 61.6% (61/99), with a mean age of 21 + 16. Of the total
sample, 42 (42.5%) were positive for H. pylori. Twenty-eight women (28.3%) and 14 men (14.1%) were H. pylori
positive. The mean age of the infected individuals was 23.8 &+ 15.81. Negative patients had a lower mean age (19.2 +
15.47).

The subjects were classified according to their family role related to H. pylori infection; 51 children (51.5%), 31
mothers (31.3%), and 14 fathers (14.1%). The children had the highest prevalence of oral infection with H. pylori
(18.2%; 12.2% first son, 3% second son, and 3% third son), followed by the mothers with 16.2% and the fathers with
6.1% (Table 1).

According to the mother-child intrafamily relationship, eight families (22.2%) had a mother with at least one child
with H. pylori infection; in four (11.1%), a father and at least one child, and in 3 (8.3%) families, both parents and at least
one child, had an infection (Table 2).

In infected patients, the prevalence of the vacA si/ml and CagA genes was 40.5% (17/42) and 21.4% (9/42),
respectively. Most of the subjects (19/42; 45.2%) had the vacA sl/ml-/cagA- genotype; however, 14 (33.4%) had the

Table | The Prevalence of H. Pylori Infection Related to the Family Role

Role Total n= 99 H. pylori Status p-value
Positive n=42 Negative n= 57
(42.4%) (57.6%)

Father 14 (14.1) 6 (6.1) 8 (8.1) 0.2517

Mother 31 31.3) 16 (16.2) 15 (15.2)

First son 33 (33.3) 12 (12.1) 21 (21.2)

Second son 14 (14.1) 33) I (11.1)

Third son 44 3(3) ()

Other® 3() 22 I (1)

Notes: *Fisher’s exact test. "Maternal uncle, aunt, or grandmother.
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Table 2 Distribution of the Families Based on H. Pylori Infection and the Relationship
Between Parents and Children

Family Relationship Total n (%) H. pylori Status

Positive n (%) Negative n (%)

Mother-child 36 (100) 8(22.2) 28 (77.8)
Father-child 4 (11.1) 32 (88.9)
Father and Mother-child 3(8.3) 33 (91.7)

vacA sl/ml+/cagA- genotype. The vacA sl/ml-/cagA+ genotype was only present in 6 (14.3%), and 3 individuals
(7.1%) had the vacA sl/ml+/cagA+ genotype.

The relationship with gender and age of the subjects was identified according to the number of genotypes. Females
had the highest number of vacA sl/ml-/cagA- genotypes (13/42; 31%). The vacA sl/ml+/ cagA- was present in 10
(23.8%). This genotype was also observed in males but in fewer subjects. Three (7.1%) individuals in both genders had
the vacA sl/ml-/cagA+ genotype. Finally, two (4.8%) females and one male (2.4%) had the vacA sl/ml+ /cagA+
genotype (Table 3).

The genotypes varied according to the age of the patients, 19.52 + 17.3 for the genotype vacA sl/ml+/cagA-; 15.8 =
19.5 for vacAsl/ml+/cagA+, 26.63 + 14.83 for vacAsl/ml-/cagA-, and 28.83 + 13.43 for vacA sl/ml-/cagA+.

The family role of the H. pylori-positive individuals was evaluated. The genotypes of the VacA s1/ml and CagA
genes correlated. For the vacA s1/m1-/cagA- genotype, the mother was the role with the highest expression with 19% (8/
42), followed by the first son with 14.3% (6/42). The majority roles were that of the mother and the first child, with 9.5%
(4/42), followed by the rest of the children with 4.8% (2/42) for the vacA sl/ml+/cagA- genotype. The vacA sl/ml-/
cagA+ genotype was 7.1% (3/42) for the mother, which is the majority role, followed by the father with 4.8% (2/42).
Finally, the vacA s1/ml+ cagA+ genotype appeared in only one individual each (2.4%) for the mother, first son, and
third son.

The genotypes found in each family member were identified according to the number of families, considering the
presence of the genotypes in at least 1 family member (Table 4). Coinfection with two different genotype combinations

Table 3 Distribution of H. Pylori Genotypes

Variable Genotypes P-value
vacA sl/ml+/ | vacA sliml+/ vacA sl/ml-/ | vacA sl/iml-/ Total
cagA- cagA+ cagA- cagA+
n=14 (33.4) n=3 (7.1) n=19 (45.2) n=6 (14.3) n=42 (100)
H. pylori genotypes based on
gender and age
Male, n (%) 4 (9.5) I (2.4) 6 (14.3) 3(7.) 14 (33.3) 0.876*
Female, n (%) 10 (23.8) 2 (48) 13 31) 3(7.) 28 (66.7)
Age, mean * SD 19.52 £17.3 15.8 £19.5 26.63 +14.83 28.83 +13.43 2113 £ 157 0.344°
H. pylori genotypes based on
family role
Role n (%) 0.784
Father 1 (24) 0 3(7.1) 2 (4.8) 6 (11.3)
Mother 4 (9.5) 1 (2.4) 8 (19) 3(7.1) 16 (38)
I'st son 4 (9.5) 1 (2.4) 6 (14.3) 1 (2.4) 12 (28.6)
2nd son 2 (4.8) 0 1 (24) 0 3(72)
3rd son 2 (4.8) 1 (2.4) 0 0 3(72)
Other® 1 (24) 0 1 (24) 0 2 (4.8)

Notes: *Fisher exact test. °Kruskal-Wallis test. “Maternal uncle,

aunt, or grandmother.
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Table 4 Distribution of Helicobacter Pylori Genotypes in Families with at Least One Infected Member

Family No. | Genotypes
vacAsl/ml+/cagA- | vacA sliml+/ vacA sl/ml-/ cagA- | vacA sl/ml-/ cagA
n= 14 (33.3%) cagA+ n=3 (7.1%) | n=19 (45.2%) +n=6 (14.3%)
2 - - - I (100)
3 - I (100) - -
4 - - I (100) -
5 1 (50) - 1 (50) -
7 - - I (100) -
8 - - 2 (100) -
9 - - 1 (50) I (50)
10 - - I (100) -
I 1 (100) - - -
12 2 (66.7) - 1 (33.3) -
13 - - 2 (100) -
14 3 (100) - - -
15 2 (66.7) - 1 (33.3) -
16 1 (50) - 1 (50) -
17 - - I (100) -
18 - - - I (100)
19 - - - I (100)
22 1 (100) - - -
25 - - 2 (66.7) I (33.3)
26 - I (100) - -
29 1 (100) - - -
30 - I (33.3) 1 (333) I (33.3)
31 - - 2 (100) -
32 - - 1 (100) -
35 1 (100) - - -
36 1 (100) - - -

was found in 6/36 families (16.6%). Coinfection with the vacA s1/ml+/ cagA- and vacA s1/ml-/ cagA- genotypes was
observed in 4/36 families (11.1%). Coinfection with the vacA s1/ml-/cagA- and the vacA sl/ml-/cagA+ genotypes was
observed in 2/36 families (5.5%). In 1/36 families (2.7%), three genotypes were observed, vacA sl/ml+/cagA+, vacA sl/
ml-/cagA-, and vacA sl/ml- /cagA+.

Discussion

Dental plaque samples were obtained from families in the Siltepec, Chiapas community to verify the presence of
H. pylori in dental plaque. We found that in at least 15 out of 36 families, a member was infected with H. pylori; in 8 out
of 36 families, the mother and at least one child were infected. In 3 out of 36 families, both parents and the child were
infected, and in 4 out of 36 families, the father and child were infected.

The presence of H. pylori in dental plaque has been confirmed in several studies. This finding has been related to
gastrointestinal reinfection.'>'” Tsami et al'® conducted a study in which dental plaque samples were taken from 35
children with gastrointestinal symptoms and 45 family members (mother or father). Gastric biopsies were also collected
from all the children. They concluded that 15/35 were positive for H. pylori and 6/15 infected children, and 20 non-
infected children were also positive in dental plaque samples. H. pylori was found in the dental plaque of 7 mothers and 4
fathers of the corresponding positive children.

Umeda et al?® studied the prevalence of H pylori using nested PCR. They studied supragingival plaque, tongue, and
whole saliva samples and found that the bacterium persisted in the oral cavity even after eradication from the stomach
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and duodenum. H. pylori was identified in dental plaque in 41.2% of subjects with periodontal pockets >4 mm and 9.1%
with probing depths <4 mm. These findings indicate that periodontal pockets might be favorable for H. pylori.

Reinfection with H. pylori is frequent in developing countries. It is classified as recrudescence when recolonization
occurs with the same strain within 12 months after eradication and reinfection when infection occurs due to colonization
with a new strain more than 12 months after eradication.”' Current quadruple therapy with a proton pump inhibitor,
bismuth, tetracycline, and levofloxacin for 5 to 7 days has been highly effective.*” It is known that vertical and horizontal
transmission of infection can occur. Vertical transmission is an infection that spreads from ascendant to descendent within
the same family. Horizontal transmission involves contact with individuals outside the family or environmental
contamination. The fact that the stomach is the only reservoir and that H. pylori can persist in the oral cavity is evidence
of the possibility of intrafamily transmission of the disease.’

Another contact transmission that influences mother-to-child transmission is the presence of H. pylori in the mother’s
vagina; H. pylori may colonize in an acidic vaginal environment.”® Several articles indicated vertical transmission of H. pylori
exists in the vagina during birth. The prevalence of H. pylori in pregnant women is about 20%.%*

The family infection rate in this study was 41.67% (15/36 families). These data have important practical implications
that make it feasible to apply and incorporate the strategies for treating and preventing H. pylori infection among family
members.

In 2021, experts from China conducted a national consensus to review current evidence and develop strategies for
population-wide and family-wide control and management of H. pylori infection.”> According to statement nine, they
propose controlling and managing H. pylori infection in the family as an important strategy to prevent intra-family
transmission and infection. Without a doubt, adapting and implementing these strategies could mitigate the disease
burden in Mexico. Nguyen et al,”® developed a community-based cross-sectional study in 533 participants from 135
households with multiple generations living in the same household to investigate the relationship between H. pylori
infection in children and other household members. They found a significant association between H. pylori infection in
children and mothers. These results are consistent with those found in the present study.

Zhou et al*’ conducted a study in 10,735 families (31,098 people) from 29 provinces of mainland China to examine
familial H. pylori infection, related factors, and the transmission pattern. They reported an individual H. pylori infection
rate of 40.66% (43.45% for adults and 20.55% for children and adolescents) and familial infection rates between 50.27%
and 85.06% among 29 provinces (average 71.21%). In this study, we observed a slightly lower family infection rate, and
the infection rate of adults (father plus mother; 22.3%) was higher compared to children (first, second plus third child;
18.1%), consistent with what was reported by Zhou et al.?’

Despite the interesting results obtained in this study, it is limited by the number of families and individuals who
participated. Conducting a massive study on this approach in different states and cities of Mexico is advisable.

Our results show that the mother is likely the primary source of infection for her children. This infection may be by
oral-oral transmission, but it is important to consider that hygienic conditions are poor in underdeveloped countries.

Ingestion of contaminated food or water cannot be ruled out.

Conclusion
There is a significant relationship between intrafamily infection and H. pylori in the dental bacterial plaque, which may
act as a reservoir for the spread of infection.

Data Sharing Statement
The data supporting the study findings are available from the corresponding author, Myriam Angelica De La Garza-
Ramos, upon reasonable request.
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