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Abstract

Helicobacter pylori is Gram negative bacteria, the reason for causing peptic ulcer. There is suggestion
between the presence of H. pylori in oral cavity and gastritis. The present study aimed to detect H.
pylori in dental caries samples. The study included 29 dental caries patients from both sexes (13
males and 16 females), with different age groups (children and adult), and nine apparently healthy
subject as a control group (2 males &7 females). Dental caries samples were collected and
investigated for this study from patients with dental caries who visited the Dental Faculty in the
College of Dentistry, University of Babylon, Irag. H. pylori antigen was detected using an enzyme
linked immunosorbent assay (ELISA) technique. Of the 29 dental caries patients, 19 (65.51%) patients
were positive for H. pylori antigen test. Most of them were in the age group 20-30 (9 patients) & 30-
40 (8 patients). The age groups (10-20) & (40-50) years shows 100% positivity for H. pylori antigen.
Also, result was recorded significant higher difference's between H. pylori positive antigen between
dental caries patients and H. pylori positive antigen among control group. (t=2.697,df=5, p< 0.05).
Pearson correlation recorded significantly higher association between the presence of H. pylori
antigen and the dental caries infection among test group (r=1, p< 0.000), 4 (44.5%) of the 9 control
subjects, without dental caries, were positive for H. pylori antigen test. In summary, the H. pylori
positive antigen test was recorded in both dental caries patients (65.51%) and in the control group
(62.5 %). In conclusion, H. pylori antigen was present in dental caries patients. This could indicate
that the bacteria H. pylori present in dental caries samples may contribute to caries processes.
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Introduction and cultured from the human stomach.’
Recently, many research studies investigated
that H. pylori is present in environment of oral
cavity and may contribute in some oral disease
such as caries, or the oral cavity act as reservoir
for H. pylori infection.>> The bacteria were
isolated from saliva, feces, vomitus*> and dental
plaque.’

Helicobacter pylori is Gram negative bacteria,
microaerophilic, H. pylori overlies gastric-type
epithelial cells." It is associated with antral
gastritis, duodenal (peptic) ulcer disease, gastric
ulcers, gastric adenocarcinoma, and gastric
mucosa-associated lymphoid tissue (MALT)
lymphomas.' H. pylori was successfully isolated
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Dental caries is a disease in which oral H. pylori 1gG antibodies in peptic ulcer
parenchymal defects in the tooth structure due patients.”

to the acid produced from carbohydrates, and it Molecular  techniques such as the

is the most common cause of pulp infection.®
Research shows that the presence of H. pylori in
dental plaque is associated with systemic H.
pylori infection. Two different modes of
transmission may be hypotheses, these include
fecal-oral transmission and oral-oral infection.’

Previous studies reported an association
between H. pylori infection and its presence in
the oral cavity.®* ° A study by Nomura et al.,
2018, showed that H. pylori possessed both
adhesion and invasion ability.10 Therefore, it can
be expected that H. pylori colonizes the dental
pulp and teeth utilizing this ability.”® H. pylori in
dental pulp might remain viable after
eradication because antibiotics are difficult to
penetrate dental pulp.™

In a report by Hirsh et al., 2012, viable H.
pylori was detected in the root canal of
deciduous teeth.”? Previously, H. pylori had
been found in saliva in a Japanese report,
Brazilian report, and Iranian report.”**> Previous
studies reported that people who suffer from
sever dental caries have a high H. pylori
detection rate in their saliva in comparison with
those who do not.'*"’

Recently, H. pylori was detected in saliva,
dental plaque, and pediatric dental caries.” "
The oral cavity is colonized by various
microorganisms, and interspecies co-
aggregation is thought to be important for
bacterial colonization.® A study by Ishihara et
al., 1997, reported that Fusbacterium nucleatum
and Prophyromans gingivalis were found to be
co-aggregated with H. pylori.**

Metabolic activity of bacteria in oral
environment supports H. pylori making a
network of action in oral cavity. Some dental
infection bacteria can be isolated easier than
others such as Streptococci, Lactobacilli,
Staphylococci. However, H. pylori requires
enrichment medium supplemented with blood
and/or blood products and antibiotic-containing
media such as Skirrow’s medium, in order to
suppress overgrowth by other competing
bacterial flora." Identification tests such as
serological tests are used for detection of anti

polymerase chain reaction (PCR) were used for
detection of H. pylori in oral cavity.23 A study by
Eskandari et al., 2010, investigated the presence
of H. pylori in dental plaque from patients with
or without gastritis using PCR.™® The present
work aimed to detect the presence of H. pylori
in dental caries lesion among dental caries
patients and in dental plaque or surface of teeth
in caries free subjects using an enzyme linked
immunosorbent assay (ELISA) technique for
detection H. pylori antigen.

Subjects and Methods

The study included 29 dental caries patients
identified by clinical examination, from both
sexes (13 males and 16 females) with different
age groups (children and adult). Samples were
collected from the surface of the teeth and from
deep caries lesion from the patients and from
nine (2 males & 7 females) apparently healthy
subjects as a control group.

Sample collection: Using forceps, small
pieces from dental caries were taken by a
specialist dentist and transferred to a 10 ml
tube containing normal saline and freezed
directly. While collection of samples from the
control group was done by taking swabs from
the surface of teeth.

Detection of H. pylori antigen: an ELISA
technique was used for detection the presence
of H. pylori antigen by commercial test kits
(AccuDiag TM H. pylori antigen, Diagnostic
Automation/ Cortez Diagnostics, Inc/USA),
according to the manufacturer’s instructions.

Statistical Analysis

The analysis was performed using the GraphPad
Prism, version 8.3.4. released in 2020,
California, USA. The two-way ANOVA test was
performed to determine the significant
difference between the means of two or more
groups, the Tukey's multiple comparisons test
was done to determine which groups were
significantly different from each other and for
comparing the incidence of H. pylori antigen
among different age groups. t-test was done for
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estimation the deference of the presence
positive value of H. pylori antigen between
dental caries and control group, Pearson
correlation was done for evaluate how strong
the relation between the No. of dental caries
patients and the No. of H. pylori positive antigen
among dental caries group. p value <0.05
considered as significant.

Results

Our data recorded that 19 (65.5%) cases out of
the 29 cases with dental carriers were H. pylori
antigen positive and of the 9 controls cases 4
(44.5%) subjects were positive for H. pylori
antigen. Also result was recorded significant
higher difference's between H. pylori positive
antigen between dental caries patients and H.
pylori positive antigen among control group.
(t=2.697, df=5, p< 0.05). Pearson correlation
recorded significantly higher association
between the presence of H. pylori antigen and
the dental caries infection among test group
(r=1, p< 0.000) Figure 1, while there was non
significant correlation related with the presence
H. pylori antigen in control group (r=0.05. p <
0.05).

Our study samples (dental caries patients
and control groups) were grouped according to
the age group and according to H. pylori antigen
positivity (Table 1). Our result indicated that the
most dental caries patients with H. pylori
antigen positive were within the age group (20-
30) & (30-40) years. There were significant
differences between these groups and > 10
years age group, similar result was recorded for

H. pylori positive antigen among control subject
(p< 0.05) (Figure 2). The total H. pylori positive
antigen cases were 24 (64.86%) cases, with
73.3% in males and 68.4% in females, among
dental caries patients and control group (Table
1 and Table 2). Among control group, H. pylori
positive antigen was higher in women.
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Figure 1. Pearson correlation shows positive
correlation ((perfect line), r= 1, p=0.000))
between H. pylori positive antigen among
dental caries patients and No. of dental caries
patients.

Table 1. Distribution of Helicobacter pylori positive antigen test in dental caries patients and in

control group according to their age groups.

Afjeg:;;jp No. of patients H.p y;?];/i:eo:ltlve Control group H.p y; Z;’igp::tlve
10< 1 2 2
10-20 4 4 (100%) 1 0
20-30 9 4(44.4%) 3 1
30-40 8 5 (62.5%) 1 0
40-50 5 5 (100%) 1 1
50> 1 1 0
Total 29 19 (65.5%) 9 4(44.5%)
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Figure 2. Distribution of dental
caries patients in to the different
age groups. H. pylori positive antigen
among dental caries patients and control
groups within different age groups (< 10 ;
10-20; 20-30; 30-40; 40-50 and > 50 years).
Most dental caries patients within age
groups (20-30) & (30-40) years. (10-20) and
(40-50) vyears age groups recorded the
highest positivity percentage for H. pylori
antigen among dental caries patients
(100%). (*: Significant (p < 0.05).

Table 2. Distribution of Helicobacter pylori positive antigen test in dental caries patients and in

control group according to their gender.

No. of cases Gender
Male Female
Dental caries patients 29 13 16
+ve H. pylori antigen: 19 cases (65.51%) 9 (69.2%) 10 (62.5%)
Control group: 9 2 7
+ve H. pylori antigen:4 (44.5%) 2 (100%) 2 (28.6%)

Discussion

Oral environment contains different species of
bacteria both in health and disease status.*
Streptococcus mutants and Lactobacillus have
had high record in oral cavity of patients with
dental caries and subjects without dental
caries.”?° Enterobacteriaceae groups such as E.
coli and Klebsiella were also isolated with other
bacteria in caries and periodontal disease and in
subject without dental caries.”?®?* *° There is a
state of equilibrium of occurrence of these
bacteria in health which change and shift under
special circumstances leading to disease
status.”

Dental caries occurs by action of many
bacteria, the metabolite product from some
bacteria can support the environment for
growth other bacterial species until reaching to
caries processes. This network may be strong
enough to overcome the oral cavity immune
response until initiate disease, since the work of
Al-Mahdi & Abood, 2021, did not record

significant differences in immune responses in
health and disease for some immune
parameters.”

Among dental caries patients visited dental
clinic, patients within age group (20-30) & (30-
40) years were the highest No. among other age
groups. The age group (10-20) & (40-50) years
shows 100% positivity for H. pylori antigen. In
addition, 44.5 % of subjects without dental
caries also showed positivity for the H. pylori
antigen test.

Similar results by the study of Rowland et al,
2005, recorded that children get H. pylori
infection at a very young age, and the threat of
infection dropped quickly after 5 years of age.
H. pylori infection was nearly undetectable
(0.6%) among the young children (0-11 years),
whereas the prevalence elevated to reach 20%
in adolescents (12-17 years) and reached a peak
of 45% in adults (>18 years).™

Oral mucosal epithelium is colonized with
normal oral flora which represent an essential
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resistance mechanism for prohibition potential
pathogens from colonizing the oral cavity. The
normal resident oral flora secretes metabolic
by-products, competes for receptors and
nutrients, alters the conditions in the oral
environment by its metabolic activity (e.g.,
oxygen, pH) to limit the growth of potential
pathogens. Structural components of the
normal flora such as lipopolysaccharides
motivate non-specific innate immune defense
mechanisms (e.g., activation of phagocytes,
production of protective antibodies). When the
oral normal flora is exhausted (e.g., during using
broad-spectrum antibiotic), providing a chance
for potential pathogens that may cause oral
disease. Such example is the infection by
Candida albicans, the oral fungal pathogen,
when most of the normal commensal bacteria
are killed by taking wide broad-spectrum
antibiotics such as tetracycline.*

Biochemical activities of H. pylori such as
urease production’ change the pH of oral
environment toward encourage growth of some
species of bacteria or inhibit other groups. Also,
urease has immunogenic properties since
natural dental plague demonstrates significant
ureolytic activity.*

Salivary glands secrete urea in oral cavity at
concentrations parallel to the concentration of
urea in the blood, about 3 to 10 mM in healthy
individuals.®® Urease enzyme destroys urea and
produce ammonia, causing pH elevation in the
dental biofilms, lead to neutralize the acids
production from the glycolytic activity for
dietary carbohydrates by bacteria in dental
plaque**® then provide protection for acid-
sensitive bacteria.*®**

A previous study indicated that strains of
urease  producer  bacteria  Actinomyces
naeslundii possess significant contributors to a
total plague ureolysis, mostly in the course of
there is an increased threat for development of
caries. There is also evidence that metabolism
of urea may support the formation of calculus
and ammonia released from wurea could
aggravate the periodontal diseases.*

A study by Morou-Bermudez et al., 2011,
suggests that reduction the ability of ammonia
production from urea in dental plaque can be
an essential risk factor for caries and suggested

an important clinical role. There are remarkable
and complex interactions between the activity
of urease in oral cavity and caries development
and could be a sign for dental infection with
Streptococcus mutans in children.**

The presence of H. pylori in oral cavity influence
for induction peptic ulcer. The present study
recorded that H. pylori positive antigen was
higher among male (69.2%) than among female
(62.5%) among dental caries group and for
control group the percentage was 100% among
males and 28.6% among females.

A study in Diyala Governorate/ Iraq recorded
that the prevalence of anti-H. pylori antibody of
blood samples was 75.2% and the infection with
H. pylori among males were higher among
female as the rate among male was 78.1% while
the infection rate among females was 70%.% A
study in Kurdistan recorded that H. pylori
infection was higher among females (62.8) than
among males (37.2%) and the most incidence of
infection was in age group 31-40 years.43
Zamani et al., 2018, mentioned that the
worldwide H. pylori infection rate was 42.7%
among females and 46.3% among males.*

Based on our results, we conclude that the
bacteria H. pylori are present in oral cavity in
dental caries patients. Our records improve
significant contribution for H. pylori in caries
processes. The study also recorded that H.
pylori positive antigen was higher among males
than among females.
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