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Abstract 
Background: We aimed to determine the prevalence of Entamoeba gingivalis and 
Trichomonas tenax in relation to periodontitis in Urmia, Northwestern Iran, in 2022. 
 Methods: Gingival crevicular fluid (GCF) samples were collected from133 patients 
and analyzed using microscopic and molecular techniques to identify parasites. Data 
were analyzed using SPSS software and Chi-square and Fisher's exact test. 
Results: 42.1% of patients were infected with E. gingivalis and 11.3% with T. tenax. 
In comparison, microscopic diagnosis identified only 1.5% and 0.8% of patients 
infected, respectively. This highlights the increased sensitivity of molecular methods 
for parasite detection. A statistically significant relationship was observed between 
the presence of these parasites (identified by the molecular method) and several 
factors. Male patients had a significantly higher prevalence of E. gingivalis infection 
(P=0.037). Additionally, a history of diabetes (P=0.011) and cardiovascular diseases 
(P=0.021) was associated with a higher prevalence of E. gingivalis. The highest prev-
alence of E. gingivalis was observed in the 41–50-year age group (15 cases). Im-
portantly, both E. gingivalis and T. tenax were significantly more prevalent in patients 
with severe periodontitis (P=0.003, P<0.001). 
Conclusion: This study demonstrates a higher prevalence of E. gingivalis compared 
to T. tenax in the oral cavity, suggesting its potentially greater role in periodontal 
disease, particularly among individuals with specific risk factors. Further research is 
warranted to elucidate the precise contribution of these parasites to periodontitis, 
identify additional risk factors, and develop improved diagnostic and treatment ap-
proaches. 
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Introduction 
 

eriodontal disease (PD), which includes 
gingivitis (inflammation of the gums) 
and periodontitis (gum infection), is an 

important health issue that is highly prevalent 
in adults, and the severity of the disease in-
creases with age (1). Epidemiological studies 
have shown that up to 56.8% of the population 
to some degrees are suffering from PD (2). Per-
iodontitis is a chronic inflammatory disease 
that is caused by the presence of a group of mi-
crobes called dental plaque, which causes dam-
age to the ligaments and bones around the teeth 
(3). Alveolar bone loss is one of the main con-
sequences of periodontitis (4). Gingivitis in 
general as a specific local inflammation due to 
conditions caused by the accumulation of den-
tal biofilm and Periodontal attachment loss is 
considered with redness and swelling of the 
gums and the absence of periodontal attach-
ment loss (5). Important risk factors in increas-
ing the probability of PD include smoking 
habit, type 1 diabetes, economic level of living, 
age, sex, level of oral and dental hygiene, level 
of dental care, systemic diseases including car-
diovascular diseases, respiratory diseases and 
Blood pressure, obesity, osteoporosis, stress, 
history of antibiotic use, and acquired immune 
system deficiency (AIDS) have been men-
tioned (6, 7). 

 The microbial flora of the mouth not only 
plays an important role in maintaining the 
health of the oral cavity, but also plays a role in 
the pathophysiology of its diseases (8). The loss 
of balance between the host's immune system 
and the pathogenicity of the microbial flora is 
considered as the initiator of periodontal dis-
eases (9). A wide variety of microorganisms in-
cluding bacteria, parasites, fungi, viruses and 
Archaebacteria inhabit the human oral cavity 
(10). Therefore, another risk factor for oral and 
dental diseases is infectious diseases such as 
fungi, parasites, viruses and bacteria (10). Mi-
croscopic protozoan parasites are protista that 
can live free or parasitic (11). Protozoa like as 

Entamoeba gingivalis and Trichomonas tenax pre-
sent in the oral cavity and can cause PD (12, 
13). Studies conducted over decades show that 
E. gingivalis and T. tenax protozoa induce in-
flammation in periodontal tissue by increasing 
the expression of pro-inflammatory molecules 
and neutrophil recruitment, which contribute 
to the process of PD (14). 

 E. gingivalis is found only in the trophozoite 
form, which varies in size from 5-35 µm (15). 
The global prevalence of E. gingivalis is esti-
mated to be 37% with a 95% confidence inter-
val until August 2020, according to different 
countries, the highest and lowest prevalence of 
E. gingivalis is Jordan with 87% and Portugal 
with 3% respectively (16). Another protozoan 
that is usually seen in samples obtained from 
patients with periodontitis and gingivitis with E. 
gingivalis is T. tenax, also called Trichomonas buc-
calis, and like E. gingivalis, it is generally found in 
the upper part of the digestive system in the 
spaces of infected gums and tissue grooves of 
Tonsils are found (17, 18). The global preva-
lence of T. tenax 17%, the highest prevalence in 
Chile is 56%, the lowest prevalence is 3% in 
Kenya respectively (19).  

Several studies conducted in different re-
gions of Iran, including Tehran, Shiraz, and 
Ahvaz, have reported the presence of E. gingi-
valis and T. tenax in patients with periodontal 
disease (20-22). 

Considering the importance of oral and den-
tal hygiene and investigating the etiology of oral 
and dental diseases Since no comprehensive re-
search on this topic has been previously con-
ducted in Urmia, this study will provide valua-
ble insights into the local epidemiology of these 
parasites and their potential contribution to 
periodontal disease in the region. The findings 
will inform future research efforts and poten-
tially contribute to the development of more 
targeted preventive and therapeutic strategies 
for periodontal health management in Urmia. 
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Materials and Methods 
 
Study population and sampling 

This descriptive study was conducted on 
133 patients with moderate to severe chronic 
periodontitis who referred to Urmia Dental 
Faculty Clinic in 2022-2023. 

The protocol was approved by the Commit-
tee on the Ethics of the Urmia University of 
Medical Sciences (IR.UMSU.REC.1401.254). 

After a brief explanation about the goals and 
methods used in the study, the patients who 
agreed to participate in the study signed the 
consent form and completed a questionnaire 
on oral and dental hygiene, smoking systemic 
diseases and eating habits. It was examined by 
a dentist specializing in oral and dental diseases, 
and the type and severity of the disease was de-
termined (Community Periodontal index-CPI) 
(23). Moreover, in order to comply with ethical 
standards, written consent was obtained from 
the participants. Samples were prepared by ab-
sorbent paper point by collecting Gingival 
Crevicular Fluid (GCF) from periodontal pock-
ets and placing it in a microtube containing 0.5cc 
of normal saline, the microtubes were labeled 
and transported to the laboratory of the pathol-
ogy department of Dental Clinic and were sub-
jected to microscopic examination for identifi-
cation of oral parasites. Direct microscopic and 
molecular methods were selected for rapid de-
tection of oral protozoa. After the initial direct 
study, the samples were stored at -20 °C until 
subsequent molecular PCR analysis. 
 
Direct microscopy and Geimsa’s staining 

The prepared samples were immediately 
subjected to microscopic study as wet slides 
with 10X and 40X  lens, then the slides were 
fixed with methanol after drying in air and 
stained with Giemsa dye (with 1/10 dilution for 
30 to 60 sec) and subjected to microscopic 
study with A 100X lens was placed and the re-
sults were reported. 

E. gingivalis, when present, is distinguished 
by size (10 20μ), presence of prominent 

pseudopodia, and slow movement. Another 
oral protozoan, T. tenax is seen as a pear-shaped 
flagellated trophozoite, about 5-13μ in length, 
with circular movement (15). 
 
DNA extraction 

GCF samples were prepared from the peri-
odontal pockets of periodontal patients by pa-
per point absorption and placed in a microtube 
containing 0.5 cc of normal saline and placed in 
a freezer at -20°C until the time of DNA extrac-
tion. The frozen samples were removed from 
the freezer and after thawing, they were sub-
jected to DNA extraction using the sedimenta-
tion method DNA extraction kit of Karmania 
Pars Gene, (Iran) (CN:KPG-MDNABt). 
 
PCR conditions 

The primers used in this study were synthe-
sized by CinaClon, Tehran, Iran. The primers 
for E. gingivalis were chosen GEg3F (5′-
GTAATTCCACCTCCAATAGTRT-3′) 

and GEg3R (5′AACTAAGAAC-
GGCCATGCAC-3′) (24). All amplifications 
were preceded by an initial cycle of 2 min at 
94 °C, amplification consisting of 35 cycles at 
94 °C for 30 sec (denaturation), 57 °C for 30 
sec (annealing), and 72 °C for 30 sec (extraction) 
and ended with a 3-min cycle at 72 °C (final ex-
traction). These primers gave amplicons of 
around 700 bp for GEg3F-GEg3R. TRICHO-
F and TRICHO-R (5-CGGTAGGTGAAC-
CTGC CGTT-3) and(5-TGCTTCAG-
TTCAGCGGGTCT-3) primers were used to 
identify the 5.8 SrRNA gene of Trichomonas 
tenax and internal transcription regions (ITS1 
and ITS2) (25). respectively, amplification con-
sisted of: 1 cycle of 94 °C for 2 min, followed 
by 30 cycles each consisting of denaturation for 
20 sec at 94 °C, 10 sec of annealing at 60 °C, 
and 40 sec of extension at 72 °C. A final exten-
sion step at 72 °C for 3 min was included (26). 
These primers gave amplicons of around 368-
bp for TRICHO-F and TRICHO-R( accession 
no. U86615  ) (26). 
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Statistical analysis 
 
To determine the prevalence of microorgan-

isms and whether the observed differences are 
significant according to the characteristics of 
gender and age and different risk factors, we 
performed statistical analysis (Ꭓ2 or Fisher's ex-
act test) using the SPSS ver. 16 (Chicago, IL, 
USA) with a significant level of P<0.05. 
 
 
 
 
 

Results 
 

By sampling the gums of 133 patients with 
periodontitis, the prevalence of E. gingivalis and 
T. tenax was investigated by two direct (Wet 
slide and Giemsa staining) and molecular 
method Out of 133 participants, (41.4%) were 
men and (58.6%) were women. The highest 
number of patients (34, representing 25.2%) 
were in the 41-50 age group, 96.2% were urban 
dwellers and 3.8% were rural dwellers, 21.8% 
did not brush their teeth at all, 12% had the 
habit of smoking and 97.7% used tap water 
(Table 1).  

 
Table 1: Frequency distribution of demographic variables and risk factors of patients included in the study 

 
Variable Count % 
Gender Men 55 41.4 

Women 78 58.6 
Age(yr) 10-20 7 5.2 

21-30 28 20.7 
31-40 24 17.8 
41-50 34 25.2 
51-60 25 18.5 
>60 15 11.1 

Location City 128 96.2 
Village 5 3.8 

Brushing Yes 104 78.2 
No 29 21.8 

Smoking Yes 117 86.67 
No 16 13.33 

Drinking water 
source 

tap water 130 97.7 
Household puri-

fied water 
3 2.3 

 

12.8% (17 people) were suffering from dia-
betes, 12% had a history of heart diseases, 2.3% 
had a history of lung diseases, 51% had a his-
tory of corona, 0.8% had a history of asthma, 
52.6% had taken antibiotics in the 6 months 
leading up to sampling and 62.5% had mild per-
iodontitis, 27.8% moderate and 9.8% Intense 
(Table 2). 

Moreover, out of 133 patients participating 
in the study, 56 (42.1%) were positive for E. 
gingivalis  and 15 (11.3%) were positive for T. 
tenax using molecular diagnosis methods. In ad-
dition, in microscopic examination, 2 (1.5%) 
cases were positive for E. gingivalis and 1 (0.8%) 
for T. tenax (Table 3).  
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Table 2: Frequency distribution of History of disease of patients included in the study 

 
Variable Count % 
Diabetes Yes 17 12.8 

No 116 87.2 
Cardiovascular 
disease 

Yes 16 12 
No 117 88 

Pulmonary dis-
ease 

Yes 3 2.3 
No 130 97.7 

History of  co-
rona infection 
 

Yes 68 51.1 
No 65 48.9 

History of  
asthma 

Yes 1 0.8 
No 132 99.2 

History of  anti-
biotic use in the 
last 6 months 

Yes 70 52.6 
No 63 47.4 

Severity of  per-
iodontitis 

Mild 83 62.4 
Moderate 37 27.8 
Intense 13 9.8 

 
Features of smoking, brushing teeth, history 

of antibiotic use in the last 6 months, place of 
residence, and source of drinking water did not 
significantly affect E. gingivalis infection. How-
ever, gender, diabetes, history of cardiovascular 
diseases, and severity of periodontitis were sig-
nificant factors related to the frequency of E. 
gingivalis in patients with periodontitis (Table 4).  

The variables of smoking, brushing teeth, 
history of antibiotic use in the last 6 months, 
place of residence, gender, diabetes, history of 
cardiovascular diseases and source of drinking 
water did not significantly affect T. tenax infec-
tion. However, severity of periodontitis was a 
significant factor related to the prevalence of T. 
tenax in patients with periodontitis (Table 5). 

 
Table 3: Frequency distribution of E. gingivalis and T. tenax positive cases in study patients 

 
Molecular method 
Variable Frequency % 
Entamoeba gingivalis Positive 56 42.1 

Negative 77 57.9 
Trichomonas tenax 
 

Positive 15 11.3 
Negative 118 88.7 

Microscopic method 
Entamoeba gingivalis Positive 2 1.5 

Negative 131 98.5 
Trichomonas tenax 
 

Positive 1 0.8 
Negative 132 99.2 
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Table 4: Distribution of demographic variables and risk factors and history of diseases as a result of infection 
with Entamoeba gingivalis parasite 

 
Variable 
 

Entamoeba gingivalis 

Positive Negative Odds 
Retio 

P-value 

Count % Count % 
Gender Men 29 52.7 26 57.1 2.1 0.037 

Women 27 36.6 51 71.4 1 
 
 
Age(yr) 

10-20 3 42.9 4 57.1 1  
 
0.709 

21-30 8 28.6 20 71.4 1.33 
31-40 12 50 12 50 2.5 
41-50 15 44.1 19 55,9 1.001 
51-60 11 44 14 56 1.267 
>60 7 46.7 8 53.3 1.273 

Location City 55 43 73 57 3 0.297 
Village 1 20 4 80 1 

Brushing Yes 41 39.42 63 60.58 0.607 0.235 
No 15 51.7 14 48.3 1 

Smoking Yes 11 68.75 5 31.25 3.52 0.22 
No 45 38.5 72 61.5 1 

Drinking water 
source 

tap water 56 43.1 74 56.9 - 0.263 
Household 
purified wa-
ter 

0 0 3 100 - 

diabetes Yes 12 70.6 5 29.4 3.93 0.011 
No 44 37.9 72 62.1 1 

Cardiovascular 
disease 

Yes 11 68.8 5 32.2 3.59 0.021 
No 45 38.5 72 61.5 1 

Pulmonary dis-
ease 

Yes 2 66.7 1 33.3 2.81 0.38 
No 54 41.5 76 58.5 1 

History of  co-
rona infection 
 

Yes 30 44.1 30 55.9 1.18 0.38 
No 26 40 26 60 1 

History of  
asthma 

Yes 1 100 0 0 - 0.42 
No 55 41.7 77 58.3 - 

History of  anti-
biotic use in the 
last 6 months 

Yes 30 42.9 40 57.1 1.06 0.45 
No 26 41.3 37 58.7 1 

Severity of  peri-
odontitis 

Mild 24 28.9 59 71.1 1 0.003 
Moderate 23 62.2 14 38.8 0.878 
severe 9 69.2 14 37.8 1.58 
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Table 5: Distribution of demographic variables and risk factors and history of diseases as a result of 
infection with T. tenax parasite 

 
Variable 
 

T. tenax 

Positive Negative Odds 
Retio 

P-Value 
count % count % 

Gender Men 3 5.5 52 94.5 2.1 0.037 
Women 12 15.4 66 84.6 1 

Age(yr) 10-20 0 0 7 100 - 0.562 
21-30 3 10.7 25 89.3 2.059 
31-40 4 16.7 20 83.3 3.293 
41-50 5 14.7 29 85.3 2.797 
51-60 3 12 22 88 2.333 
>60 0 0 15 100 - 

Location City 15 11.7 113 88.3 - 0.544 
Village 0 0 5 100 - 

Brushing Yes 12 11.54 63 10.3 1.13 0.214 
No 3 88.46 14 89.7 1 

Smoking Yes 0 0 16 100 - 0.214 
No 15 12.8 102 102 - 

Drinking water 
source 

tap water 14 10.8 116 89.2 0.241 0.222 
Household 

purified water 
1 33.3 2 66.7 1 

diabetes Yes 3 17.6 14 82.4 1.85 0.295 
No 12 10.3 104 89.7 1 

Cardiovascular dis-
ease 

Yes 2 12.5 14 87.5 1.14 0.567 
No 13 11.1 104 88.9 1 

Pulmonary disease Yes 0 0 3 100 1.13 0.696 
No 15 11.5 115 88.5 1 

History of  corona 
infection 
 

Yes 8 11.8 60 88.2 1.1 0.537 
No 7 10.8 58 89.2 1 

History of  asthma Yes 0 0 1 100 - 0.887 
No 15 11.4 117 88.6 - 

History of  antibi-
otic use in the last 
6 months 

Yes 7 10 63 90 0.764  
0.544 No 8 12.7 55 87.3 1 

Severity of  perio-
dontitis 

Mild 11 13.3 72 86.7 1 <0.001 
Moderate 2 5.4 35 94.6 0.374 

severe 2 15.4 11 84.6 1.19 
 
Discussion 
 

In this study, the prevalence of E. gingivalis 
(42.1%) and T. tenax (11.3%) aligns with find-
ings from previous investigations, including in 
Shiraz, Southern Iran) (21), Jordan (7), Iraq (27), 

Nigeria (28), further highlighting the common 
occurrence of these parasites in individuals 
with periodontal disease. An analysis of global 
data reveals the prevalence of periodontal dis-
ease, oral cancer, and dental caries increased 
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significantly by 45.6% during the first decade of 
the 21st century (29).  

Several factors can contribute to infection 
with these parasites, including: 
Gender, age, underlying diseases (diabetes, car-
diovascular and respiratory diseases, etc.), 
smoking, oral and dental hygiene measures, se-
verity of periodontal disease, etc. (27, 30). 

Hyperglycemia in diabetic individuals exac-
erbates susceptibility to periodontal disease and 
impedes wound healing. Consequently, manag-
ing chronic infections and modulating host im-
mune responses are promising therapeutic tar-
gets for this comorbid population (31, 32). In 
the present study, a significant association was 
found between the prevalence of E. gingivalis in 
periodontitis patients and diabetes (Table 3). 
However, the relatively small number of dia-
betic patients should be considered when inter-
preting these findings (Table 3). However, sta-
tistical analysis did not reveal a significant asso-
ciation between the prevalence of T. tenax in 
periodontitis patients and diabetes (Table 5). 
The findings of the present study are in line 
with the results of previous studies regarding 
Entamoeba gingivalis, but not with Trichomonas 
tenax. In Spain, the odds ratio for diabetic pa-
tients developing periodontitis was reported as 
1.22 (33). According to Nazir et al., individuals 
with diabetes who have severe periodontitis are 
3.2 times more likely to experience mortality 
compared to those with mild or no periodonti-
tis (34). A significant association was reported 
between the prevalence of single-celled para-
sites and diabetes in periodontitis patients, with 
an odds ratio (OD) of 4.5 (7). 

Cardiovascular diseases are also associated 
with an increased risk of developing periodon-
titis. Patients with periodontitis are at an in-
creased risk of cardiovascular events, including 
heart attack, peripheral artery disease, stroke, 
and heart failure (3). In the present study, a sig-
nificant association was found between the 
prevalence of E. gingivalis and cardiovascular 
diseases (OD=3.59, P=0.021). However, the 
limited number of cardiovascular patients in 
the present study may affect the statistical 

interpretation of this association. However, no 
significant association was observed between 
the prevalence of T. tenax and cardiovascular 
diseases. A significant association was reported 
between cardiovascular diseases and the preva-
lence of E. gingivalis and T. tenax (P=0.012) 
(27). Furthermore, a meta-analysis by Bahekar 
et al. involving 86,092 patients demonstrated 
that individuals with periodontal disease (gum 
disease) are 1.14 times more likely to develop 
coronary heart disease compared to healthy in-
dividuals (While this study does not specifically 
address parasitic infection, it highlights the po-
tential link between poor oral health and the 
risk of other infections) (35). These results are 
consistent with the findings of the present 
study. 

Gender is a factor that can influence oral 
health. Scientific studies on the prevalence of 
periodontal diseases based on gender have re-
ported conflicting results. Aggressive perio-
dontitis appears to be more common in men 
than in women (7, 27, 36, 37). 

In the present study, the prevalence of E. 
gingivalis in men and women was 52.7% and 
36.6%, respectively (P=0.037). The prevalence 
of T. tenax in men and women was 5.5% and 
15.4%, respectively (P=0.063). These results 
were significant for E. gingivalis, but not for T. 
tenax. In contrast to the findings of the present 
study, the study by Ella Yassin et al. did not 
show a significant relationship between the 
prevalence of parasites and the gender of the 
participants (7). 

In the present study the prevalence of E. gin-
givalis and T. tenax was higher in patients with 
severe periodontitis compared to individuals 
with mild forms (OR=1.58 and OR=1.19). 
This finding is consistent with the study in Iran, 
that reported a significant effect of severe gin-
givitis on the prevalence of E. gingivalis (OR=50, 
P<0.001) and showed that severe periodontitis 
is associated with a 50-fold increase in the risk 
of E. gingivalis infection in adolescents (38). 

This study had some limitations, including: 
The sample size of this study was relatively 
small, have limited the statistical power of the 
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study to detect significant associations between 
E. gingivalis and T. tenax prevalence and the risk 
factors examined. This study used a cross-sec-
tional design, which cannot establish causal re-
lationships between E. gingivalis and T. tenax 
prevalence and the risk factors examined and 
Information on other potential risk factors for 
E. gingivalis and T. tenax, such as immune status 
and diet, was not collected in this study. 

 
Conclusion 
 

 This study highlights a higher prevalence of 
E. gingivalis compared to T. tenax in the oral cav-
ity, suggesting its potentially greater role in per-
iodontal disease, particularly among individuals 
with specific risk factors such as diabetes and 
cardiovascular diseases. Men exhibit an in-
creased susceptibility to E. gingivalis infection, 
and the prevalence of these parasites directly 
correlates with the severity of periodontitis. 
Understanding these parasites and their associ-
ated risk factors can empower individuals to 
take preventive measures against oral infections 
and maintain oral health. 
 
Acknowledgements 
 

This study was supported by the Research 
Project of the Cellular and Molecular Research 
Center of Urmia University of Medical Science 
(Grant No: 232800). 

The authors would like to thank the staff of 
the Department of Parasitology of Urmia Uni-
versity of Medical Sciences, Urmia, Iran.  
 
Conflict of interest 
 

The authors declare that there is no conflict 
of interests. 
 
References 
 
1. Michaud DS, Fu Z, Shi J, Chung M. 

Periodontal Disease, Tooth Loss, and 

Cancer Risk. Epidemiol Rev. 2017;39(1):49-
58. 

2. Carrizales-Sepúlveda EF, Ordaz-Farías A, 
Vera-Pineda R, et al. Periodontal Disease, 
Systemic Inflammation and the Risk of 
Cardiovascular Disease. Heart Lung Circ. 
2018;27(11):1327-34. 

3. Liccardo D, Cannavo A, Spagnuolo G, et al. 
Periodontal Disease: A Risk Factor for 
Diabetes and Cardiovascular Disease. Int J 
Mol Sci. 2019;20(6);1414. 

4. Wu YY, Xiao E, Graves DT. Diabetes 
mellitus related bone metabolism and 
periodontal disease. Int J Oral Sci. 
2015;7(2):63-72. 

5. Murakami S, Mealey BL, Mariotti A, et al. 
Dental plaque–induced gingival conditions. J 
Clin Periodontol. 2018; 45 Suppl 20:S17-S27. 

6. Ibrahim S, Abbas R. Evaluation of Entamoeba 
gingivalis and Trichomonas tenax in patients with 
periodontitis and gingivitis and its 
correlation with some risk factors. J Bagh 
Coll Dentistry. 2012;24(3):158-62. 

7. Yaseen A, Mahafzah A, Dababseh D, et al. 
Oral Colonization by Entamoeba gingivalis and 
Trichomonas tenax: A PCR-Based Study in 
Health, Gingivitis, and Periodontitis. Front 
Cell Infect Microbiol. 2021;11:782805. 

8. Moroz J, Kurnatowska AJ, Kurnatowski P. 
The in vitro activity of selected mouthrinses 
on the reference strains of Trichomonas tenax 
and Entamoeba gingivalis. Ann Parasitol. 2019; 
65(3):257-265.  

9. Tan Y, Li C. Protozoa and oral health: a 
systematic review. J Biol Regul Homeost 
Agents. 2021;35(1 Suppl. 1):47-54. 

10. Zhang Y, Wang X, Li H, et al. Human oral 
microbiota and its modulation for oral health. 
Biomed Pharmacother. 2018;99:883-93. 

11. Adamu VE, Amaechi AA, Ajaero CMU, et 
al. Prevalences and trends of human oral 
protozoan parasites. Orapuh Journal. 
2020;1(2):e711. 

12. Bisson C, Dridi SM, Machouart M. 
Assessment of the role of Trichomonas tenax 
in the etiopathogenesis of human 
periodontitis: A systematic review. PLoS 
One. 2019;14(12):e0226266. 

13. Khafari ghosheh M, khalili B, Kheri S, et al. 
with gingivitis and periodontitis referring 



Azadeh et al.: The Prevalence of Entamoeba gingivalis and Trichomonas … 

Available at: https://ijpa.tums.ac.ir                                                                                               256 

Resalat Dental Clinic, Chaleshtor in 2015. 
Armaghane Danesh. 2017;22(2):220-9. 

14. Santos JO, Roldán WH. Entamoeba gingivalis 
and Trichomonas tenax: Protozoa parasites 
living in the mouth. Arch Oral Biol. 
2023;147:105631. 

15. Brown HW, Neva FA. Basic clinical 
parasitology: Appleton-Century-Crofts; 
1983. 

16. Badri M, Olfatifar M, Abdoli A, et al. Current 
Global Status and the Epidemiology of 
Entamoeba gingivalis in Humans: A Systematic 
Review and Meta-analysis. Acta Parasitol. 
2021;66(4):1102-13. 

17. John DT, Petri WA. Markell and Voge's 
medical parasitology-e-book: Elsevier 
Health Sciences; 2013. 

18. Özçelık S, Gedık T, Gedık R, Malatyali E. 
[Investigation of the relationship between 
oral and dental health and presence of 
Entamoeba gingivalis and Trichomonas tenax]. 
Turkiye Parazitol Derg. 2010;34(4):155-9. 

19. Eslahi AV, Olfatifar M, Abdoli A, et al. The 
Neglected Role of Trichomonas tenax in Oral 
Diseases: A Systematic Review and Meta-
analysis. Acta Parasitol. 2021;66(3):715-32. 

20. Gharavi MJ, Hekmat S, Ebrahimi A, et al. 
Buccal Cavity Protozoa in Patients Referred 
to the Faculty of Dentistry in Tehran, Iran. 
Iran J Parasitol. 2006; 1(1):43-46. 

21. Ghabanchi J, Zibaei M, Afkar MD, Sarbazie 
A. Prevalence of oral Entamoeba gingivalis and 
Trichomonas tenax in patients with periodontal 
disease and healthy population in Shiraz, 
southern Iran. Indian J Dent  Res. 
2010;21(1):89-91. 

22. Maraghi S, Azizi A, Rahdar M, 
Vazirianzadeh B. A study on the frequency 
of buccal cavity protozoa in patients with 
periodontitis and gingivitis in Ahvaz, 
southwest of Iran in 2009. Jundishapur 
Journal of Health Sciences. 2012;4(4):85-9. 

23. Caton JG, Armitage G, Berglundh T, et al. A 
new classification scheme for periodontal 
and peri-implant diseases and conditions - 
Introduction and key changes from the 1999 
classification. J Clin Periodontol. 2018;45 
Suppl 20:S1-S8. 

24. García G, Ramos F, Martínez-Hernández F, 
et al. A new subtype of Entamoeba gingivalis: 

"E. gingivalis ST2, kamaktli variant". Parasitol 
Res. 2018;117(4):1277-84. 

25. Mallat H, Podglajen I, Lavarde V, et al. 
Molecular characterization of Trichomonas 
tenax causing pulmonary infection. J Clin 
Microbiol. 2004;42(8):3886-7. 

26. Rivera WL, Ong VA, Masalunga MC. 
Molecular characterization of Trichomonas 
vaginalis isolates from the Philippines. 
Parasitol Res. 2009;106(1):105-10. 

27. Fadhil Ali Malaa S, Abd Ali Abd Aun Jwad 
B, Khalis Al-Masoudi H. Assessment of 
Entamoeba gingivalis and Trichomonas tenax in 
Patients with Chronic Diseases and its 
Correlation with Some Risk Factors. Arch 
Razi Inst. 2022;77(1):87-93. 

28. Oladokun AO, Ogboru P, Opeodu OI, et al. 
Prevalence of Entamoeba gingivalis and 
Trichomonas tenax among patients with 
periodontal disease attending Dental Clinic, 
University College Hospital, Ibadan. Trop 
Parasitol. 2023;13(2):107-13. 

29. Jin LJ, Lamster IB, Greenspan JS, et al. 
Global burden of oral diseases: emerging 
concepts, management and interplay with 
systemic health. Oral Dis. 2016;22(7):609-19. 

30. Khabazian A, Azarnoosh F, Sadeghi SM. 
Evaluation of the effect of non-surgical 
periodontal therapy on the quality of life 
associated with oral health in patients with 
periodontitis and gingivitis referred to 
periodontology department of Yazd dental 
school. J Dental Med. 2020;33(2):63-71. 

31. Newman MG, Takei H, Klokkevold PR, 
Carranza FA. Newman and Carranza's 
Clinical periodontology E-book: Elsevier 
Health Sciences; 2018. 

32. Grossi SG, Skrepcinski FB, DeCaro T, 
Zambon JJ, Cummins D, Genco RJ. 
Response to periodontal therapy in diabetics 
and smokers. J Periodontol. 1996;67(10 
Suppl):1094-102. 

33. de Miguel-Infante A, Martinez-Huedo MA, 
Mora-Zamorano E, et al. Periodontal disease 
in adults with diabetes, prevalence and risk 
factors. Results of an observational study. Int 
J Clin Pract. 2018; e13294. 

34. Nazir MA. Prevalence of periodontal disease, 
its association with systemic diseases and 
prevention. Int J Health Sci (Qassim). 
2017;11(2):72-80. 



Iran J Parasitol: Vol. 21, No. 2, Apr-Jun 2026, pp.247-257 
 

 
. 

 

257                                                                                               Available at: https://ijpa.tums.ac.ir 

35. Bahekar AA, Singh S, Saha S, et al. The 
prevalence and incidence of coronary heart 
disease is significantly increased in 
periodontitis: A meta-analysis. Am Heart J. 
2007;154(5):830-7. 

36. Martelli ML, Brandi ML, Martelli M, et al. 
Periodontal disease and women's health. 
Curr Med Res Opin. 2017;33(6):1005-15. 

37. Younis E, Elamami A. The third 
international conference on basic sciences & 

their applications Code: Zool 1010 
Prevalence of Entamoeba gingivalis and 
Trichomonas tenax among healthy and patients 
with periodontal disease in Benghazi -Libya. 
2020. 

38. Sharifi M, Jahanimoghadam F, Babaei Z, et 
al. Prevalence and Associated-Factors for 
Entamoeba gingivalis in Adolescents in 
Southeastern Iran by Culture and PCR, 2017. 
Iran J Public Health. 2020;49(2):351-9. 

 
 
 
 
 
 


