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Abstract

Background: The most frequent protozoan in the buccal cavity is Entamoeba gingivalis and more than 50% of the world population
are infected with it. The exact role of E. gingivalis in periodontal diseases remains uncertain.
Objectives: This cross-sectional descriptive study was conducted to compare the presence of E. gingivalis in healthy individuals and
patients.
Methods: Twenty-five patients with periodontitis and 25 healthy controls were selected and their saliva and plaque samples were
examined by microscopy and PCR methods.
Results: Only 3 out of the 25 patient samples were positive in microscopy examination, and four patient and two control group
samples were positive in the PCR technique. There were no significant differences between the two groups (P > 0.05) using Chi-
square test.
Conclusions: : In the current study, E. gingivalis was not found to cause periodontal diseases. Studies with larger sample sizes are
required to define the exact pathogenic role of E. gingivalis.
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1. Background

Many people suffer from periodontitis and other den-
tal diseases. Periodontitis is identified by gum inflamma-
tion, halitosis, pain, bleeding and loss of teeth (1). It is
estimated that 5% - 20% of the world population suffer
from at least one oral disease (2). Several factors have been
identified as the pathogenic agents for diseases including
viruses, bacteria, fungi and parasites. The possible role
of oral protozoa has been investigated yielding controver-
sial results (1). Two common oral cavity protozoa are Enta-
moeba gingivalis and Trichomonas tenax, whose role in caus-
ing oral and dental diseases remains controversial.

E. gingivalis was first isolated and described by Gros (3).
Many investigations reported E. gingivalis in 30% - 80% of
patients with the periodontal diseases (1, 4), while it was
undetectable in healthy controls (4, 5). E. gingivalis infec-
tion was reported in oropharynx as the commensal scav-
enger organism and in patients with poor oral sanitation,
immunocompromised patients (6) and diabetic patients
(7). The infection is acquired by the transmission of the
trophozoite via oral contact (8). The parasite is also found

commensal in calculus plaque and saliva (9). There is con-
troversy regarding the pathogenesis of this parasite be-
cause it has been found in healthy individuals as well (4).
The existence of E. gingivalis in periodontal disorder pa-
tients is more than healthy individuals and it may be sug-
gested that it plays an important role in periodontal dis-
eases as a pathogen or opportunistic agent (10).

By using direct examination and culture, previous
studies showed that the prevalence of E. gingivalis in pa-
tients was only 1% (11).

2. Objectives

However, the goal of this study was to compare
the presence of E. gingivalis in periodontal patients and
healthy individuals.

3. Methods

3.1. Patients
In this descriptive case-control study, 25 patients in-

cluding 17 (68%) women and 8 (32%) men with the mean age
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of 49.16 years and moderate to severe periodontitis were
chosen. The grade of periodontitis severity was confirmed
by a dental specialist.

The inclusion criteria included (1) having more than
20 teeth, (2) having periodontitis injury with deep pocket
(more than 3 mm) and (3) having attachment loss more
than 2 mm. The exclusion criteria comprised consuming
systemic antibiotics in the past two months, having dia-
betes, using immunosuppressive drugs, smoking, being
pregnant and having systemic, heart or respiratory dis-
eases.

Twenty-five healthy volunteers were also chosen as the
control group. The control group was matched with the
patient group in terms of age and sex. Dental curettage
and saliva (sputum) were collected in ethanol from pa-
tients and transferred to the parasitology department for
trichrome staining and molecular experiments.

The patients’ condition for participation in the study
was evaluated by a dental specialist. The consent form for
participation was filled out by the patients and the control
group. The ethical code number was U-93048.

3.2. Polymerase Chain Reaction (PCR)

DNA extraction was performed in all the 50 samples (25
patients and 25 control) by Qiagen kits according to the
manufacturer’s instructions. The primers used for PCR in-
cluded forward 5′-GAATAGGCGCGCATTTCGAACAGG-3′ and
reverse 5′-TCCCACTAGTAAGGTACTACTC-3. The primers am-
plified a fragment of 18S-SSU rDNA. The volume of each re-
action was 25 µL consisted of 5 µ DNA sample, 3 µ of the
two primers (each one 1.5 µ), 10 µ premix (MgCl2, dNTP,
Tag enzyme, Tris) and 7µ distilled water. The thermocycler
program was 7.5 min at 95°C for primary denaturation fol-
lowed by 40 cycles at 95°C for 1 min, 30 s at 55°C for anneal-
ing, 30 s at 72°C for extension and 5 min at 72°C for final ex-
tension. The PCR product was run on 1.5% gel and the bands
were visualized by gel documentation system.

3.3. Statistical Analysis

T -test was used for statistical analysis, and P value less
than 0.05 was considered significant.

4. Results

Seventeen women and eight men were included in the
patient group with the mean age of 49.16 years. In micro-
scopic examination, 3 out of 25 (12%) patient samples were
positive for E. gingivalis, but in the control group samples
no positive cases were found (Table 1).

Table 1. The rate of E. gingivalis presence in patients and controls using microscopic
examinationa

Variables N
Patients Controls

Positive Negative Positive Negative

Men 8 1 (12.5) 7 (87.5) 0 8 (100)

Women 17 2 (11.7) 15 (88.2) 0 17 (100)

Total 25 3 (12) 22 (88) 0 25 (100)

aValues are expressed as No. (%).

Figure 1. The 250-bp band of E. gingivalis N1-N3 positive samples

4.1. PCR Findings

Amplification of 18S-SSU rDNA gene revealed that 4 out
of 25 (16%) patient samples showed a 250-bp fraction per-
taining to E. gingivalis (Figure 1). Also, 2 (8%) samples of
the control group showed a 250-bp fragment in PCR analy-
sis. The prevalence rates of E. gingivalis were 16% and 8% in
the patients and the controls, respectively. Statistical anal-
ysis of the data showed no significant difference between
the patients and controls and between the two genders
(P > 0.05). The related risk (RR) was 2.19, and 95% lower
and upper confidence intervals were 0.36 and 13.21, respec-
tively. All the positive samples in the direct examination
were also positive in PCR and showed 250-bp band in gel
electrophoresis.

5. Discussion

Periodontitis is one of the important dental diseases in
many parts of the world. The prevalence of the disease in-
creases by age and it is estimated that 50% of people above
30 years of age are involved with this condition (12). Many
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pathogenic agents as well as systemic and immunosup-
pressive diseases can cause major periodontal problems
(13). Among the current protozoa of the oral cavity, E. gin-
givalis is the most frequent parasite. The role of this par-
asite in inducing periodontal diseases is not exactly clear
and remains controversial. To define the pathogenic role
of the parasite, appropriate treatment schedules should be
set up by dentists.

We found no significant difference between the two ex-
amined groups (P > 0.05), that is, the presence of E. gingi-
valis cannot induce periodontal lesions and other factors
are involved. Wantland et al. reported that 56% of patients
with periodontal diseases had E. gingivalis in their saliva
and plaque by culture (14). He indicated the ability of E. gin-
givalis to cytolyze and ingest epithelial cell fragment of nu-
clear and red and white blood cells (14). In our study, 16% of
the patients were infected with E. gingivalis and our results
are different from those of Wantland et al. study because
of different sample sizes. Wantland et al. selected 300 sam-
ples from healthy individuals and patients, but in current
study, we collected 50 samples. Wantland et al. used dif-
ferent age groups for his study ranging from 6 to 80 years
old.

Studies showed that the presence of parasites raises
with increasing age. In the current study, the age of pa-
tients ranged from 20 to 50 years old. The method of di-
agnosis also was different. Bass and Johns indicated that
E. gingivalis can be considered as a pathogen in the buccal
cavity. They showed the existence of the amoeba in pyor-
rhea alveolaris patients but not in healthy volunteers (15).
Linke et al. found that E. gingivalis serves an important
role in periodontal diseases (16). These findings are not
in line with our results. Maraghi study reported the main
causative agent of periodontitis is Candida albicans (11). On
the other hand, there are some articles indicating that E.
gingivalis is a saprophyte protozoan and it can be detected
in many healthy individuals without any periodontal dis-
orders.

The results of this study showed no significant differ-
ence between the two groups in terms of the presence
of the protozoan. It seems that E. gingivalis is not the
pathogenic agent for gingivitis. Also, there was not any
difference between men and women in E. gingivalis infec-
tion. Some studies reported a direct relationship between
the severity of periodontal disease and presence of E. gingi-
valis in saliva and dental plaques (9, 17-19). It is suggested
that Entamoeba gingivalis can produce dental biofilms to
develop periodontitis (20). On the other hand, Mielnik-
Błaszczak indicated that there was no significant correla-
tion between dental caries and the presence of E. gingi-
valis (21). The presence of the amoeba in the buccal cav-
ity in three groups including healthy periodontium, or-
thodontic treatment group and patients with periodontal

diseases was studied. The prevalence of infection in these
groups was 54.3%, 81.2% and 73.5%, respectively, showing no
significant difference between the groups (22).

There is a hypothesis that E. gingivalis may amplify in
periodontitis lesions more than in healthy periodontium
(23). Also, Dao et al. presented no significant differences
between a healthy control group and patients with regards
to E. gingivalis presence in the buccal cavity. They collected
plaque scraping samples from 113 periodontal patients and
96 healthy controls. The rates of E. gingivalis infection in
patients and controls were 59% and 32%, respectively. They
showed no significant difference between the two groups
(24). This finding is in agreement with our study results.
The presence of E. gingivalis in the oral cavity of healthy in-
dividuals has called into question E. gingivalis pathogene-
sis. Further studies are necessary to determine the precise
role of E. gingivalis as the causative agent of periodontitis.
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