Trichomonas Tenax
in Human Oral Cavity

Trichomonas tenax u usnoj Supljini

Summary

Fifty-one patients were investigated in order to determine the
presence of Trichomonas tenax in various oral structures (saliva,
dental plaque from physiologically clean and unclean tooth areas,
carious dentin, root canal contents). Samples were cultivated in
liquid Diamond’s axenic broth medium. The results were considered
positive if living oral Trichomonas was found in smears. The
prevalence of Trichomonas tenax in the study patients was 35.5%.
Trichomonas tenax was most frequently found in dental plaque
(23.2%) and in the root canal content (30.0%) (p > 0.05). The
variables observed in this study (patient’s age and sex, oral hygiene,
gingivitis, number of carious teeth, smoking and coffee intake) did
not influence the presence of Trichomonas tenax. According to the
results obtained, a mature dental plaque appears to be the oral
structure favoring the growth and survival of oral Trichomonas in
the physiologic conditions. It is possible that Trichomonas tenax
spreads from dental plaque into the diseased endodontium.
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Introduction

The human oral cavity is an ecosystem very
suitable for the growth and survival of nume-
rous microorganisms, due to inner environmen-
tal conditions. As many as 20-325 different
species have been isolated from the human oral
cavity (1-3). The majority of these are probably
transients, while resident or indigenous flora
comprises approximately 20 species, both aero-
bic and anaerobic ones (1).

Among the anaerobic microflora in the oral
cavity, Trichomonas tenax, a parasitic flagellate
protozoon, was obtained. It is distributed

world-wide, its prevalence ranging from 4% to
53% (4,5).

Infection is spread through saliva, droplet
spray and kissing, or by contaminated dental
instruments, dishes, glasses and hands (4, 6, 7).
Trichomonas tenax can survive for 48 hours in
saliva (4, 7).

Oral Trichomonas is more frequently found
in elderly people, in those suffering from perio-
dontal diseases, and in those with poor oral
hygiene (7-11).

Its prevalence is very low in children and in
the edentulous (7, 12-14). However, it was also
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obtained in the culture of subjects with healthy
oral cavity (15).

Trichomonas is considered to be a commen-
sal flora of the human mouth. When the condi-
tions in the oral cavity are favorable for its
growth and survival, oral Trichomonas can be
obtained in and around the diseased and necro-
tic teeth and gums (4). Oral Trichomonas shows
proteolytic and collagenolytic activity (16—18).

In humans, three distinct trichomonad spe-
cies can be found: genitourinary Trichomonas
vaginalis, intestinal Trichomonas hominis and
oral Trichomonas tenax. The three trichomo-
nad species could not be experimentally trans-
mitted to each other’s environment (4).

The aim of this study was to determine the
presence of Trichomonas tenax on different
structures of the human mouth (saliva, dental
plaque from physiologically clean and unclean
tooth areas, carious dentin, root canal content).

Furthermore, the influence of several varia-
bles (patient age and sex, oral hygiene, gingivi-
tis, number of carious teeth, smoking, coffee
intake) on the presence of oral Trichomonas
was studied.

Materials and Methods

One-hundred-and-eighty-four samples were
taken from 51 patients randomly selected at the
Department of Dental Pathology, School of
Dental Medicine, University of Zagreb.

Twenty-seven females (aged 18-68 years,
mean age: 40 years), and 24 males (aged 19 to
74 years, mean age: 42 years) were included in
the study.

The patients were classified according to:

— age;

— sex;

— oral hygiene degree (1 — up to 1/3 of tooth
surfaces covered with dental plaque: 2 — up to
2/3 of tooth surfaces covered with dental pla-
que; 3 — more than 2/3 of tooth surfaces covered
with dental plaque);

— gingivitis according to GSBI (gingival sul-
cus bleeding index) (19);

— number of carious teeth; and

— smoking and coffee intake.

None of the patients was under antibiotic or
any other chemical therapy.

Fifty-one samples were taken from saliva, 50
samples from dental plaque in physiologically
clean tooth areas, 49 samples from dental pla-

que in physiologically unclean tooth areas, 14
samples from carious dentin, and 20 samples
from rooth canal contents of the teeth with
necrotic pulp where endodontic spaces were
opened by caries.

Saliva samples were taken by cotton pellets.
Dental plaque samples from both physiologically
clean and unclean tooth areas were taken by
scraping the tooth surface with an excavator.
Carious dentin samples (dg. caries profunda)
were taken by a round stainless bur or by an
excavator. Samples from the root canal contents
were taken from the root canals of 20 teeth
where endodontic spaces were opened by caries.
After isolation of the teeth from the oral cavity
by a rubber-dam, the tooth surface was clean-
sed with a polishing brush and cotton pellet
soaked in 5% NaOHCI in order to prevent se-
condary contamination during sampling from
root canals. Then, a control sample was taken
from the cleansed tooth surface of each tooth
investigated. Control samples taken in all the 20
teeth were negative for Trichomonas. Then, the
carious mass was extracted by a sterile round
steel bur and samples from the root canals were
taken by sterile paper points (SANITARIA ab-
sorbent paper points No. 20, Vienna, Austria)
prior to the root canal instrumentation and ir-
rigation.

All samples were cultured in liquid Diamond’s
axenic broth medium (20-23), heated in a ther-
mostat to 37°C (98.6°F) and the results read
after 24, 48, 72, 96 and 120 hours by light micro-
scopy of native smears, with magnification of
100 and 400 (21).

The results were considered positive if living
oral Trichomonas was observed in the smear

21).
( S)tatistical analysis was carried out by chi-
-square test with a continuity factor.

Results

In this study, 51 patients were examined. Oral
Trichomonas was found in 18 (35.3%) out of 51
patients examined (Table 1).

The group of 51 patients had 27 females and
24 males. Trichomonas tenax was found in 11~
(40.7%) females and 7 (29.2% ) males (Table 1).

Trichomonas tenax was more frequently ob-
tained in females than in males, but the diffe-
rence was not statistically significant.
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Table 1. Oral distribution of Trichomonas tenax according
to sex

Tablica 1. Ucestalost Trichomonas tenaxa u usnoj Supljini
prema spolu

Positive
Sex N
No o/O
F 27 11 40.7
M 24 7 29.2
Total 51 18 35.3
X*=10.75 p > 0.05

The frequency of positive Trichomonas tenax
findings in the patients below the age of 30 and
in those older than 50 was almost identical
(23.1% and 25.0%, respectively) (Table 2). In
the patients aged 30-50, oral Trichomonas was
found in 11 (50.0% ) out of 22 patients examined.
Neither this difference was significant.

Table 2. Oral distribution of Trichomonas tenax according
to age

Tablica 2. Ucestalost Trichomonas tenaxa u usnoj Supljini

Table 3. Trichomonas tenax oral distribution

Tablica 3. Utestalost Trichomonas tenaxa u usnoj Supljini

Positive

Site of sampling N

Nl] (70
Saliva 51 0 | 0.0
Dental plaque 50 1 2.0  (1)*
(clean area) ’
Dental plaque
(unclean area) . . 2
Carious dentine 14 0 0.0 @)+
Root canal 20 6 30.0

*(1) samples taken in physiologic conditions in human mouth
“*(2) samples taken in pathologic conditions in human mouth

Difference between the Trichomonas tenax findings in region 1 and in re-
gion 2 is not significant (p > 0.05).

Dental plaque (clean area): root canal content X?=050 p>0.05
Dental plaque (unclean area): root canal content X*> = 0.22  p > (.05

conditions (samples of carious dentin and root
canal contents) was not significant (p > 0.05).

With respect to the oral hygiene degree, oral
Trichomonas was most frequently observed (six
out of 13 patients or 46.2%) in the patients with
poor oral hygiene, degree 3, but the difference

spram dobi did not reach statistical significance (Table 4).
Positive
Age (years) N
Ny %o Table 4. Oral distribution of Trichomonas tenax according
<30 3 3 231 to oral hygiene
3050 o) 11 50.0 Tablica 4. Ucestalost Trichomonas tenaxa u usnoj Supljini
> 50 16 4 250 spram stupnja oralne higijene
2 _ Positive
A =308 pF=2 p =005 Oral hygiene degree N
NlJ 0/0
, . _ 1 13 2 15.4
Trichomonas tenax was not found in the sali- 25 10 40.0
va of any of the 51 patients examined (Table 3). 3 13 6 46.2
In 50 samples of dental plaque from physiologi-
cally clean tooth areas, oral Trichomonas was Xe?=3.18 DF =2 p > 0.0

observed in 11 samples (22.0%). In 49 samples
of dental plaque from physiologically unclean
tooth areas, oral Trichomonas was found in 12
samples (24.5%). Trichomonas was not found
in any of the 14 samples of carious dentin, but it
was found in 6 (30.0%) out of 20 samples of
root canal contents. The difference in the fin-
dings of Trichomonas tenax between the sam-
ples taken in physiologic human mouth condi-
tions (samples of saliva and dental plaque) and
the samples taken in pathologic human mouth

Healthy gingiva (GSBI = 0) was present in
one patient only and this one was Trichomonas
tenax — negative (Table 5). GSBI 1 and 2 were
present in 42 patients, 14 (33.3%) of them Tric-
homonas tenax — positive. GSBI 3, 4 and 5 were
present in eight patients, four (50.0%) of them
Trichomonas tenax — positive (p > 0.05).

In the dental plaque samples of the patients
with low degree of gingivitis (BSBI 1-2), oral
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Table 5. Oral distribution of Trichomonas tenax according
to the grades of gingivitis

Tablica 5. Ucestalost Trichomonas tenaxa u usnoj Supljini
spram stupnja upale gingive

Positive
GSBI N X2 | p
NU 0/0
0 1 0 0.0
1-2 42 14 33.3
35 3 4 50.0 0.90 | 0.34
Legend: Legenda:

GSBI (gingival sulcus bleeding in-
dex (19)

0 — no gingivitis; probing of gingi-
val sulcus does not induce bleeding
1 — gingiva of normal appearance,
but careful gingival sulcus probing
induces bleeding

2 — probing of gingival sulcus in-
duces bleeding and changes in the
color of gingiva due to inflamma-
tion

3 — type 2 changes and slight
changes of the gingival shape due
to edema or inflammatory hyper-
plasia

4 — type 3 changes and obvious e-
dema or hyperplasia

5 — type 4 changes and sponta-
neous bleeding, with or without
gingiva ulceration

KSI (indeks krvarecega sulkusa)
(23)

0 — gingiva nije upaljena, sondira-
njem gingivnog sulkusa ne javlja se
krvarenje

1 — gingiva je naizgled zdrava, ali
se pazljivim sondiranjem sulkusa
javlja krvarenje

2 — uz krvarenje pri sondiranju
sulkusa javlja se i promjena boje
gingive, uzrokovana upalom

3 — uz promjene tipa 2, vide se i
blage promjene oblika gingive uz-
rokovane edemom ili upalnom hi-
perplazijom

4 — uz promjene tipa 3, prisutan je
ociti edem ili hiperplazija

S — uz promjene tipa 4, javlja se i
spontano krvarenje, sa ili bez ulce-
racija gingive

Trichomonas was found in 16 out of 81 samples
(19.8%). In the dental plaque samples of the
patients with progressive gingivitis (GSBI 3-5),
Trichomonas tenax was found in seven out of 16
samples (43.8%). These differences were stati-
stically significant (p < 0.05).

Concerning the number of carious teeth,
Trichomonas tenax was found in: five out of 11
patients free of carious lesions (45.5%); seven
out of 25 patients with 1-5 carious teeth
(28.00%); and six out of 15 patients with 5 and
more carious teeth (40.0%) (p > 0.05).

Trichomonas tenax was recorded in 36.0% of
the non-smokers (nine out of 25 patients), in
33.3% of those smoking one pack of cigarettes
per day (six out of 18 patients), and in 37.5% of
those smoking more than one pack of cigarettes
per day (three out of 8 patients) (p > 0.05).

With respect to coffee intake, oral Tricho-
monas was most frequently observed in those
drinking coffee occasionally (14 out of 37 pa-
tients or 37.8%), followed by those who never
drank coffee (two out of six patients or 33.3%)

and those drinking coffee quite often (two out
of eight patients or 25.0%) (p > 0.05).

Discussion

Oral Trichomonas, an anaerobic flagellate
protozoon, is more frequently found in elderly
people, in those suffering from periodontal
diseases, and in those with poor oral hygiene
(7-11).

The prevalence of 35.3% of Trichomonas te-
nax found in 51 patients in this study is consi-
stent with literature data (4%-53%) (4).

Trichomonas tenax was more frequently re-
corded in females (40.7%) than in males
(29.2%), but the difference was not statistically
significant. These results are in accordance with
those reported by Cambone et al. (8, 10), who
state that sex has no influence on the occurren-
ce of Trichomonas tenax.

Lapierre et al. (5) report on the majority of
oral Trichomonas findings in patients above the
age of 30, while Wantland et al. (9, 12) and
Cambon et al. (10) observed it in the 30-60
year age group.

In this study, Trichomonas tenax was most
frequently found in the patients aged 30-50
years, which appears to be consistent with the
above mentioned age range (9, 10, 12). Age-re-
lated differences in the Trichomonas tenax fin-
dings were not significant.

With respect to the degree of oral hygiene,
oral Trichomonas was most frequently found
in those with poor oral hygiene (six out of 13
patients or 46.2%), but the difference was not
statistically significant.

However, concerning the age and oral hygiene
degree of the patients, the X* values were ob-
served to approach the levels of significance,
suggesting that the differences may have re-
ached significance if more samples had been
studied.

Two female subjects with oral hygiene degree
no. 1 and a low degree of gingivitis had Tricho-
monas tenax in their dental plaque samples. In
one of them, with no carious lesions and only 4
restorative fillings, the repeated samples were
negative for Trichomonas tenax. This data ap-
peared to support our hypothesis that a healthy
clean mouth, as differentiated from unclean
mouth, did not provide favorable anaerobic
conditions for the growth and survival of Tri-
chomonas tenax (9-11, 15, 25).
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The increase in positive results in the patients
with oral hygiene degrees 2 and 3 (40.0% and
46.2%, respectively), mostly in dental plaque,
bearing in mind that dental plaque is a synonym
for poor oral hygiene, indicated that plaque
could be a predominant factor for the growth
and persistence of Trichomonas tenax in the
physiologic conditions in the human mouth.

Table 3 shows the distribution of Trichomo-
nas tenax according to the site of sampling.

Oral Trichomonas was not found in any of
the 51 saliva samples, indicating that saliva does
not provide living conditions for Trichomonas
tenax.

Likewise, carious dentin is not an oral struc-
ture where oral Trichomonas could live either,
but because of a small number of samples (14
samples of carious dentin), no positive conclu-
sions could be made.

Trichomonas tenax was recorded in dental
plaque samples from clean tooth areas (22.0%),
unclean tooth areas (24.5%) and in the root
canal contents (30.0%) (Table 3).

Dental plaque seems to be an oral structure
where oral Trichomonas finds the best environ-
ment for its growth and survival in the physio-
logic conditions of the human mouth.

Dental plaque is a very dynamic ecosystem
passing through several phases in its develop-
ment, starting with the initial adherence phase
where microorganisms pioneers adhere to the
tooth surface (in this phase, oxygen may get
into the plaque —aerobic conditions). Then, the
intermediary phase follows, where an intensive
struggle among microorganisms for predomi-
nance in the life environment takes place (oxy-
gen may still get into the plaque), until a relative
plaque metabolism stability in a microbe com-
munity is reached (the final phase when oxygen
is not available, anaerobic conditions). The final
phase lasts until the occurrence of enamel cavi-
tation, whereby the microorganisms’ life basis
undergoes changes (26).

According to this, we may suppose that a ma-
ture dental plaque, the final phase of plaque
development being reached, is the best life en-
vironment for anaerobic Trichomonas tenax.

This is in accordance with literature data,
where Lange et al. (25) found Trichomonas te-
nax to be most frequently present in dental pla-
que as compared to other cavity structures.

The dental plaque samples, either from clean
or unclean tooth areas, showed the same rate of

presence of Trichomonas tenax (22.0% and
24.5%). We are inclined to explain it by clinical
impossibility of delimiting a fine line between
the clean and unclean tooth areas or by the
method of sampling employed in the study.

Microbiological tests may be influenced by
many factors, such as: sampling methods, culti-
vating methods and sample amount (23, 28).

The method of dental plaque sampling may
influence the results of dental plaque investiga-
tion, mostly because of a dynamic plaque meta-
bolism (26, 29).

Lange et al. (30) found Trichomonas tenax in
periodontal pockets. We did not examine the
presence of Trichomonas in periodontal poc-
kets, but recorded the presence of Trichomonas
in dental plaque of the patients suffering from
progressive gingivitis to be statistically signifi-
cantly increased (Table 6), thus supporting the
hypothesis that the presence of oral Trichomo-
nas is associated with periodontal diseases.

Table 6. Distribution of Trichomonas tenax in dental plaque
according to the grade of gingivitis

Tablica 6. Ucestalost Trichomonas tenaxa u zubnom pla-
ku spram stupnja upale gingive

Positive
GSBI N X? P
NO 0/0
0 2 0 0.0
1-2 81 16 19.8
3-5 16 bl 43.8 = AL
p <0.05

Twenty samples of root canal contents were
examined. Trichomonas tenax was found in six
of them (30.0%). We supposed the root canals
of these patients to have been contaminated by
Trichomonas tenax from dental plaque. This
could be the subject of our future investigations.

In the category of carious teeth, Trichomonas
was most frequently observed in the patients
free of carious lesions (45.5%).

Similarly, Vrablicova et al. (31) failed to con-
firm the hypothesis that carious dentin, found
in 41.3% of the children examined, stimulated
the presence of Trichomonas tenax.

The mean number of carious teeth per pa-
tient in Wantland’s group of patients contami-
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nated with Trichomonas tenax is 1.99%, while
in the non-contaminated group it is 1.63% (12).

In our study, the mean number of carious
teeth per patient in the contaminated group was
17.74%, and in the non-contaminated group it
was 17.41%.

This data and the absence of Trichomonas
tenax findings in any of the 14 samples of carious
dentin appear to suggest that carious dentin and
the number of carious teeth do not influence
the presence of oral Trichomonas.

According to Cambone et al. (8), smoking
does not influence the presence of Trichomonas

Conclusion

The prevalence of Trichomonas tenax in the
study patients was 35.3%. The patient age and
sex, oral hygiene, gingivitis, number of carious
teeth, smoking and coffee drinking did not in-
fluence the presence of Trichomonas tenax.

According to the results of our study, mature
dental plaque is an oral structure favoring the
growth and survival of Trichomonas tenax in
the physiologic conditions in the human mouth.
It is possible that Trichomonas tenax spreads
from dental plaque into the diseased endodon-

tenax. Our results also showed no effect of i

smoking and coffee intake on the presence of
oral Trichomonas.

TRICHOMONAS TENAX U USNOJ SUPLJINI

Sazetak

Prisutnost Trichomonas tenaxa na razlicitim strukturama
usne Supljine (slina, dentobakterijski plak s fizioloski ¢istoga i ne-
Cistoga mjesta na zubu, karijesni dentin, sadrZaj korijenskih kana-
la) istraZena je u 51 ispitanika. Uzorci su kultivirani na Diamondo-
voj aksenicnoj hranjivoj tekuéoj podlozi. Nalaz Zivoga parazita u
uzorku smatran je pozitivnim nalazom. Prevalencija Trichomonas
tenaxa u ispitanika iznosila je 35,3%, a naden je u zubnom plaku
(23,2%) i u korijenskim kanalima (30,0%) (p > 0,05). U nasem
istraZivanju ispitivane varijable (dob i spol ispitanika, stupanj
oralne higijene, upala gingive, broj karijesnih zubi, pusenje i kon-
zumiranje kave) nisu utjecale na pojavnost Trichomonas tenaxa.
Prema rezultatima ovoga rada, zreli zubni plak omogucuje rast i
razvoj oralnoga Trichomonasa u fizioloskim uvjetima u usnoj
Supljini, a Trichomonas moZe prijeci iz zubnoga plaka u bolesni
endodont.

Kljucne rijeci: Trichomonas tenax, usna supljina, zubni plak,
korijenski kanal
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