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Abstract: This paper describes the patterns of Entamoeba gingivalis and Trichomonas tenax oral infection within the
Baixada Fluminense, neighborship of Rio de Janeiro city, province of Rio de Janeiro, Brazil, assessed by the number of
persons parasitized with or without periodontites, emphasizing the variables: gender, age, pH of the saliva, smoking habit and
the total number of teeth in the mouth. The Baixada Fluminense is composed by 13 municipalities in the Rio de Janeiro
metropolitan region and is characterized by economic, social and educational substandards as well as inadequate sewerage, a
result of the abandonment of regional public policy. Amoeba infection was common to all individuals, decreasing with age
(r2=0.92, p<0.05) in healthy individuals but increasing with age in people with periodontal disease (r2=0.97, p<0.05).
Additionally, there was co-infection by amoeba and flagellate protozoa in 51 individuals, and monoparasitism only by
amoeba in the remaining 49 patients, 27 in the control group (without periodontitis) and 22 in the case group (with
periodontitis). The prevalence of flagellate infection was 51.0% (51 out of the 100 individuals in both groups), unassociated
with either group (χ2=0.2, p>0.05) or among genders (χ2= 1.2, p>0.05). The flagellate infection decreased with age in the
control group and increased with age in those who were ill. Periodontitis is an important variable to consider in amoeba and
flagellate infections as the risk factor increased 13x in older patients, in spite of the non-significant statistical result (p>0.05).
Both infections emerged at neutral pH (5.5-7.0). While the healthy group cases of infection reached the prevalence peak at pH
6.5, the case group did so at 6.0, a insignificant difference. Considering only the T. tenax infection, the dental records of the
control group registered low absence of teeth, a striking difference from group members with periodontal disease, each of
which missed teeth ranging between one and all. Furthermore, E. gingivalis and T. tenax infections increased when there is
tooth absence (E. gingivalis rs= 0.97; T. tenax rs= 0.99, p<0.05), indicating a positive correlation between tooth loss and both
infections. Out of the 100 examined patients, eighteen (18%) were active smokers and, among them, eight (44%) were T.
tenax positive. Although this represents only 8% of the total sample, all of the smokers belonged to the periodontal disease
group.
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1. Introduction
The oral cavity of humans hosts an important flora
microcosm of bacteria, fungi, virus and protozoa. The
protozoa, Trichomonas tenax and Entamoeba gingivalis,
usually proliferates on the surface of teeth and gums
associated with gingival pockets near the base of the teeth
and in the tonsils. The flagellate, T. tenax, is considered
nonpathogenic and is common in 10% of the population,
mainly related to poor mouth hygiene. In the same way, the
amoeba is associated with periodontal disease and is
abundant in cases of gum and tonsil diseases, but there is
no evidence indicating their involvement in the etiology of
these conditions. Therefore, these parasites are linked to
various pathological conditions in the tonsils, lungs, neck
and pre-existing oral diseases, such as periodontitis,
favored by the use of prostheses and orthodontic appliances
[1-6].
The absence of cystic forms requires that the main form
of transmission be through direct personal contact, the
amoeba usually by kissing, droplet spray or shared eating
utensils. Up to 95% of the population with poor oral
hygiene may be infected with Entamoeba gingivalis [7].
However, indirect contamination may occur through
sharing food, cups, cutlery and other fomites [8,9]. Many
years have passed since the first descriptions of these
protozoa, and various aspects of the morphology, biology,
diagnosis and pathogenesis remain poorly understood. So,
considering the lack of information on epidemiological
factors of these protozoosis, we decided to investigate the
patterns of these parasitic infections correlating with the
common characteristics of the public health in the Baixada
Fluminense region, considering the patients of the Iguaçu
University Dental Policlinic.

2. Materials and Methods
The prevalence of E. gingivalis and T. tenax in oral
infections in individuals under treatment in the Clinical
Dentistry of the University Iguaçu (UNIG) was studied
through clinical examination of the oral cavity and
parasitological exams of the fluid obtained from the oral
cavity. From 365 patients under treatment in the clinic in
2011, one hundred (27.4 %, 51 men and 49 women) were
separated into two groups, 50 in each group comprised of
both male and female, the first considered the control group
(I) with healthy gingiva and the other (II) with periodontal
disease.
All patients were requested to rinse the mouth with 5.0mL
of sterile saline solution for approximately one minute and,
soon afterwards, spit this fluid into sterile vials duly dated
and identified. The salivary pH was measured in these vials
with a universal indicator paper strip Merck®. At the
laboratory, the material was centrifuged (500rpm) for five
minutes and the supernatant discharged. A drop of sediment
from each tube was prepared on slides and analyzed with
optical microscopy (400x); the interval between saliva
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collection and microscopic examination not exceeding two
hours, as recommended by Corrêa et al. [10]. Positive slides
were considered those which displayed the trophozoites of
protozoa regarding their specific characters.
The data were analyzed by the BioStat 5.0 computer
program with the chi-square test to infer differences in the
infection between group I (without periodontites), II (with
periodontites) and gender. The goodness-of-fit linear
regression (r2) between the number of cases of protozoa
infection and age group was adopted to determine the
increase or decrease of the prevalence according to age, the
spearman correlation (rs) to determine increase or decrease
of the protozoa infections in relation to saliva pH and finally,
the Fischer test to evaluate the relation of infection to
tabagism. The statistical significance was set at p< 0.05[11].
Ethical considerations: All experiments on humans were
conducted in accordance with the Declaration of Helsinki as
well as the opinion of the ethics committee of Iguaçu
University. So, all participants were informed about the
adopted procedures and were required to sign appropriate
consent forms.

3. Result
Table 1. Trichomonas tenax Müller, 1773 oral infection stratified by sex and
individuals with and without periodontal disease. Clinical dentristry of the
Iguaçu University, Baixada Fluminense, province of Rio de Janeiro, Brazil.
Group I (control group)
Gender / Prevalence
in groups

Total of the sample

Positive

Negative

No.

No.

%

No.

%

Men

28

12

42.8

16

57.2

Women

22

11

50.0

11

50.0

Total and prevalence
in Groups I

50

23

46.0

27

54.0

Group II (case group)
Men

13

9

69.2

4

30.8

Women

37

19

51.3

18

48.7

Total and prevalence
in Group II

50

28

56.0

22

44.0

Overall prevalence

100

51

51.0

49

49.0

All the one hundred participants in this research were
infected by the E. gingivalis amoeba, of which fifty one
individuals presented co-infection by both the amoeba and T.
tenax flagellate protozoa, the remaining 49 patients infected
only by the amoeba alone, 27 in the control and 22 in the
case group. The amoeba infection decreased with age
(r2=0.92, p<0.05) in patients with healthy gums whereas
increased with age in those with periodontal disease (r2=0.97,
p<0.05) (Fig.1). The prevalence of flagellate infection was
51.0% (51 out of the 100 individuals of both groups),
unassociated with either group (χ2=0.2, p>0.05) or among
genders (χ2= 1.2, p>0.05). The flagellate infection
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decreased with age in the control group and increased with
age in group II (Table 1) (Fig. 2). Therefore, periodontal
disease is an important variable to consider in both amoeba
and flagellate infections. Both infections arose
predominantly at neutral pH ranging from 5.5 to 7.0. While
the healthy group infection cases reached the peak of
prevalence at pH 6.5, group II was registered at 6.0
indicating a negligible difference (Fig.3).
The dental records of the healthy group members (control
group) described low absence of teeth ranging from zero to
seven, establishing a striking difference from those with
periodontal disease (group II) with absence of various teeth
ranging from one to all. The flagellate infection was
common in both groups, prevalence of 46.0% and 56.0% in
groups I and II, respectively. There was no association
regarding the prevalence of the T. tenax infection compared
with gender considering the number of teeth (χ2= 1.0,
p>0.05). Similarly, there was not an association with the
flagellate infection and the absence of teeth (p-Valor=0.44,
α>0.05) (Table 2). Moreover, E. gingivalis and T. tenax
infections increased with tooth absence (E. gingivalis rs=
0.97; T. tenax rs= 0.99, p<0.05). About the 100 examined
patients, eighteen (18%) were active smokers, of which
eight (44%) were infected by T. tenax, all belonging to the
periodontal disease group.

Table 2. Trichomonas tenax Müller, 1773 oral infection stratified according
to the number of teeth. Clinical dentistry of Iguaçu University, Baixada
Fluminense, province of Rio de Janeiro, Brazil.
Group I (control group)
No. of teeth
(unit)

Absoluty and
relative
frequency of
individuals

Trichomonas tenax
Positive (%)

Negative (%)

1–8

-

-

-

9 - 16

-

-

-

17 - 24

-

-

-

25 - 32

50

23 (46.0)

27 (54.0)

50 (100)

23 (46.0)

27 (54.0)

Total (%)

Group II (case group)
1-8

2

1 (50.0)

1 (50.0)

9 - 16

5

4 (80.0)

1 (20.0)

17 - 24

18

9 (50.0)

9 (50.0)

25 - 32

25

14 (56.0)

11 (44.0)

50 (100)

28 (56.0)

22 (44.0)

100 (100)

51 (51.0)

49 (49.0)

Total (%)

Fig. 1. Goodness-of-fit linear regression between the number of cases of Entamoeba gingivalis (Gros, 1849) infection and age group. Clinical dentristry of
the Iguaçu University, Baixada Fluminense, province of Rio de Janeiro, Brazil.
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Fig. 2. Goodness-of-fit linear regression between the number of cases of Trichomonas tenax Müller, 1773 infection and age group. Clinical dentistry of the
Iguaçu University, Baixada Fluminense, province of Rio de Janeiro, Brazil.

Fig. 3. The Entamoeba gingivalis (Gros, 1849) and Thichomonas tenax Müller, 1773 infections stratified according to the pH of the saliva. Clinical dentistry
of Iguaçu University, Baixada Fluminense, province of Rio de Janeiro, Brazil.

4. Discussion and Conclusions
The Baixada Fluminense is composed of 13
municipalities in the Rio de Janeiro metropolitan region and
is economically considered an important industrial area [12].
This region has suffered severe socio-economic changes in
the last decades. Nowadays, the region is characterized by
economic, social and underdevelopment, low quality of life
of the inhabitants and by inadequate sewerage, as results of
ineffective public policies [13, 14]. Considering this
scenario, the authors recomends the necessity for a public
policy for oral heath in this region, although it was not the

principal aim of this manuscript.
The overall prevalence of periodontal disease was 79.2 %
(289 with periodontitis) in 365 patients being treated at the
beginning of this survey and was considered as high as that
reported by Coutinho and Tostes-Amaral [15] in a study in
the metropolitan region of Rio de Janeiro City as well as by
Chambrone et al. [16] which published an entire review of
epidemiological surveys on periodontal diseases in Brazil,
reporting that 86.7% individuals examined had evidence of
marginal gingivitis or periodontal damage. In this paper the
prevalence of amoeba (100%) and flagellate (51%) indicates
that periodontal disease is an important variable to consider
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in flagellate and amoeba infection (Table 1).
The examined group is composed by randomly chosen
patients treated at the Clinical dentistry of Iguaçu University.
All individuals examined hosted E. gingivalis and 51(51.0%)
hosted T. tenax, 23 (46.0%) in the healthy and 28 (56.0%) in
the afflicted group. So, it was clear that the two parasites
must be responsible for the periodontitis, as detected in other
countries in Africa and Asia [17]. Moreover, both infections
are highly associated with age [18] (Fig. 1 and 2). The
Entamoeba gingivalis and Trichomonas tenax oral protozoa
are not found in infants and children. However, in post
puberty, the infection rate seems to be ever increasing,
associated with oral cavity evolution favoring inflammation,
particularly, in diseased gums, tooth tartar, carious teeth and
in patients with high teeth loss (Table 1 and 2). The highest
incidence has been recorded in adults with periodontitis
and/or atrophy of the periodontium, and somewhat lower in
adults with gingivitis, especially those patients with poor
dental hygiene [19, 20].
The salivary pH ranged from 5.0 to 8.0; the highest
prevalence of infection by the two protozoa was between 6.0
and 6.5. Considering the two studied groups, the incidence
of infection gradually decreased as the oral pH became more
alkaline as observed by Albuquerque-Júnior et al. (2011) [3]
(Fig.3).
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