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ABSTRACT. Trichomonas vaginalis is an anaerobic protozoan parasite that causes trichomonosis in human. It is one
of the most common non-viral sexually transmitted infections. It has been found to be most prevalent in patients referred
to sexually transmitted disease clinics. In recent years, molecular methods have been used to identify genotypes of this
parasite in different parts of the world and so far 6 types of T. vaginalis have identified. The aim of this study was to
investigate the prevalence and genotype identification of T. vaginalis from married women in northern Iran. A total of
450 vaginal specimens were taken from married women, referring to health centers in northern Iran. Demographic
information of women was collected through a questionnaire. The samples were first examined microscopically and
then monitored in Dorsch culture medium for up to 10 days. Actin genes of positive samples were amplified by PCR.
Finally, PCR products were used to determine the sequence and genotype of the parasite. Overall, 0.7% (3/450) samples
were positive for T. vaginalis. All of the three infected women were housewives. After sequencing, the genotype of these
parasites were type H (66.7%) (Accession no; MW414672-MW414673) and type E (33.3%) (Accession no;
MW414671). Low prevalence of T. vaginalis in north of Iran indicate high level of hygiene in sexual intercourse and
avoiding from high risk sexual behaviors, and also it seems that genotype H is dominant type of the parasite in the study
area.
Keywords: Trichomonas vaginalis, women, genotype, actin gene, Iran

Introduction
Trichomonas vaginalis (T. vaginalis) is an
anaerobic flagellate protozoan that causes
trichomonosis. It is one of the most common nonviral sexually transmitted disease (STD) [1,2].

According to World Health Organization (WHO)
reports, about 170 million people are infected with
this infection annually, which varies according to
the socio-cultural status of communities. The
average prevalence of this infection has estimated at
5–20% [3,4]. The clinical manifestations of this
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infection ranges from asymptomatic to severe
purulent infection. Clinical symptoms are different
in men and women. Clinical manifestations of
trichomonosis occur in 50–90% of infected women,
including inflammation, burning, itching, profuse
foamy, and foul-smelling discharge. In chronic
cases, the severity of symptoms is reduced that is
important in terms of the spread of infection in
communities and these people are considered as
carriers of the parasite [1–3]. In most infected
women, cervical cells abrasions are seen, which sets
the stage for cervical carcinoma [5]. Trichomonosis
is also causing low birth weight and premature
births. Infection with this protozoan parasite is
contributed to the transmission of HIV, HPV, HSV2,
hepatitis virus, and Mycoplasma hominis, and
increases the incidence of cervical cancer and
infertility [1,6]. Infection in men is often
asymptomatic or mild. Sometimes symptoms such
as urethral itching, discharge or burning appear, in
which case urination and painful intercourse
become painful, as well as complications such as
prostatitis, non-gonococcal urethritis, epididymitis,
balanoposthitis and sometimes leads to reversible
infertility in men [7–10].
Identification of T. vaginalis genotypes leads us
to a deeper understanding of the biology and
epidemiology of this parasite. In recent years,
several studies have been performed to identify T.
vaginalis genotypes in different parts of the world,
for example, studies of Spotin et al. in Tabriz [11],
Demirag et al. in Turkey [12], Zhang et al. in China
[13], Khalili et al. in Shahrekord [14], Moradi et al.
in Mahshahr [15], Chety et al. in South Africa [16].
According to studies, using the actin T. vaginalis
gene can identify at least 6 genotypes, including E,
G, H, I, M, and N.
Due to the lack of accurate information about the
prevalence of this disease and also with the
increasing of HIV in today’s society, we decided to
study the prevalence and subtype identification of T.
vaginalis in Rudbar city located in north of Iran.

Materials and Methods
Study area, population, sample size, and ethics
This study was done in Rudbar county located in
west of Gilan province. The county has three cities,
including, Rudbar, Manjil, and Rostam abad. In
total, 450 non-pregnant women who have been
referred to the health centers in order to
gynecological examinations and treatment or
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periodic examinations during September 2016 to
March 2017 participated in this study and sampling
was done randomly. Ethical approval for the present
study was duly obtained from and approved by the
ethics committee of Qazvin University of Medical
Sciences with ethics code IR.QUMS.REC.1397.
360.
Culture study
After obtaining informed consent, questionnaire
data were collected, and then some vaginal
secretions were sampled from the posterior fornix of
the vagina by using two sterile swabs after placing
the speculum. A swab was placed in a tube
containing 0.5cc of Ringer and examined
immediately under a light microscope. The second
swab was placed in the dorsal culture medium and
kept in an incubator at 37°C. After 24, 48, 72 hours,
and 1 week incubation, the suspected samples were
examined microscopically. The positive samples
were stored in a –20°C freezer until molecular tests
were performed.
Molecular study
In this study, parasite DNA was extracted by two
commercial kits, including DNG-plus and QIAGEN
based on the instructions of the kits. To determine
the molecular genotype of T. vaginalis, PCR was
used by actin gene amplification (ACTIN) [17]. A
part of T. vaginalis gene was amplified and analyzed
using a pair of TV1R and TV1F specific primers:
TV1R: (5’-CAGACACTCGTTATCG-3’);
TV1F: (5’-CGGTGAACGATGGATG-3’)
The PCR reaction was performed at a final
volume of 20 μl containing 1 μl of template DNA
(template cDNA), 2 μl of reciprocating primers, 10
μl of master mix and 7 μl of distilled water. Applied
Biosystems thermocycler (USA) was used for PCR.
The first stage of the denaturation process started at
95°C for 5 minutes, followed by 35 cycles at 95°C
for 30 seconds, the initial annealing process at 60°C
for 30 seconds, expansion (extension) was
performed at 72°C for 30 seconds and the final
elongation step was performed at 72°C for 5
minutes.
After PCR reaction, electrophoresis on agarose
gel 1.5% was used to evaluate the amplification of
the fragment. Finally, the PCR products were
imaged under UV light using a luminaire. In order
to determine the sequence of T. vaginalis
nucleotides isolated from patients’ vaginal samples,
the PCR products were combined with primers and
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Results
Demographic data
Overall, 73.8%, 14.9%, and 11.3% of the
participating women were from Rostamabad,
Manjil, and Rudbar, respectively. Up to 90.4% of
the women were housewives. The lowest and
highest number of participants in the project were in
age group of 10–20 and 31–40 years, respectively.
Education levels of the subjects were 85.1% nonacademic and 14.9% had academic education,
42.7% (n=192/450) of patients had one or more
symptoms of burning, itching, inflammation,
frequent urination and yellow or white discharge.
Highest and lowest of contraception methods were
naturally prevented pregnancy (44.2%) and
ampoule method (2%), respectively. There were 366
women (81.3%) without a history of abortion and 84
women (18.7%) with a history of abortion.

Figure 1. PCR product based on actin gene. Column M:
Molecular marker; Column 1–3: Positive examples of T.
vaginalis with 1100 games

sent to Bioneer, South Korea, for bilateral
sequencing by Sanger dideoxy method. The
received sequences along with their chromatograms
were checked and sorted using Bio edit software.
Sequences were evaluated using BLAST software
and the parasite species was identified with a
percentage of similarity and overlap with the
species registered in the gene bank. MEGA6
software with Kimura2-parameter model and
Maximum Likelihood algorithm with 1000
replication for actin gene were used to draw the
phylogenetic tree.
Data analysis
Data were presented as frequency tables, graphs
and numerical indicators. Chi-square test and
Fisher’s exact test were used to investigate the
relationship between qualitative traits. A level of
<0.5% was considered as significance. SPSS
software version 16 was used for data analysis.

Findings
Only 0.7% of participants (n=3/450) were
positive for T. vaginalis infection, who were
residents of Manjil (2 cases) and Rostamabad (1
case). All of the three positive cases were
housewives. Age groups of the cases were 41–50
years (2 cases) and over 51 years (1 case).
Education level of them were illiterate (1 case),
undergraduate (1 case), and bachelor’s degree (1
case). All the three people had symptoms of
burning, itching, and discharge, but only one had
inflammation and only one had frequent urination.
Pregnancy prevention measures were natural
preventive (1 case) and tubectomy (1 case). The
third patient was postmenopausal women. WBC
was observed in discharge samples of 71.6%
(n=322) of participants. Only one trichomonosis
patient was positive for WBC. RBC was positive in
1.3% (n=6) of participants, and 22.9% (n=103) of
them were positive for bacterial infections in
discharges. All of the three trichomonosis patients
were negative for RBC and bacterial infections.
In PCR test, the fragment size for T. vaginalis
was 1100 bp. The results of gel electrophoresis of
the amplified DNA fragment of the actin gene are
shown in figure 1.
After sequencing the PCR products, the genetic
diversity of T. vaginalis isolates were registered in
the gene database. The genotypes of this parasite
were identified as H (2 cases) and E (1 case). This
isolates were recorded in the NCBI gene database.
The phylogenetic tree of T. vaginalis sequenced
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Figure 2. Phylogenetic tree of actin gene for the sequences obtained from Trichomonas vaginalis studied in this study
and its comparison with the sequences recorded in the gene bank. In this form, Trichomonas suis and
Tetratrichomonas gallinarum were used as an ex-group species for internal control of the tree. The distance scale as
an indicator of nucleotide changes was estimated to be 0.02

isolates were demonstrated in figure 2. Based on the
phylogenetic tree of the actin gene, two specimens of
T. vaginalis in this study (identified by the geometric
shapes placed next to them) belong to genotype H
(Accession no; MW414672-MW414673) and the
other isolate also belong to genotype E (Accession
no; MW414671), which are located in their specific
position next to the reference genes.

Discussion
The present study showed a very low prevalence
of T. vaginalis among women referred to health
centers. This finding is probably related to the
socio-religious status in the study area and
transmission route of the parasite. The main

transmission route of T. vaginalis is sexual
intercourse, thus, having multiple sexual partners
increase the risk for this parasitic infection [18].
This sexual misconduct has religious restrictions
among Iranian due to religious beliefs and social
considerations. The overwhelming majority of
Iranian are Muslims who are religiously allowed to
have sexual intercourse only with legal partners,
however, men are allowed to have up to four wives
at the same time. But, having more than one wife is
very rare among Iranian Muslims, especially
Shiites, who make up the majority of Iran’s
population. Kakaire et al. [19] reported being of
muslim faith was associated with reduced risk of
STI. On the other hand, sexual intercourse with
other partners is religiously forbidden in religion of
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islam. However, sexual intercourse contrary to
Islamic precepts may occur among people who are
no or less committed to religious precepts. It seems
that such sexual misconduct is not common in the
study area.
The epidemiological studies show that the
prevalence of T. vaginalis has considerably
decreased in Iranian women during recent years. In
Tehran, 33.8% prevalence in 1990 [20] decreased to
3% in 2002 [21], and 0.4% in 2016 [20]. Also, in
Hamedan, the prevalence of the parasite from 3% in
2004, decreased to 2.2% in 2007 [22], 1.7% in 2011
[23] and 0.6% in 2015 [24]. There is no report for
prevalence of T. vaginalis in Rudbar city, but in
comparison with prevalence of 15.3% in Lahijan
city located in Gilan province in 2003–2004 [25], it
seems that the prevalence of the parasite has
remarkably decreased in this province in the recent
years.
The decrease of T. vaginalis in the area of study
and other regions of Iran may be also related to
promotion of public health cares (PHC) in Iran. In
this country, one of the most basic measures to
promote PHC were establishment of health houses
in rural areas and health centers in urban areas.
Some of the important tasks of these centers are the
education of public health, promotion of community
participation, and diseases control services [26].
These services have also lead to remarkable
decrease of intestinal parasitic infections in Iran,
especially Gilan province where has favorable
environmental condition for establishing the life
cycle of human intestinal parasite [27]. The services
provided by these health centers have a probable
role in decreasing of T. vaginalis in Iran.
The prevalence of T. vaginalis show variations
among geographical areas and societies with
different living habits, cultures, and religions. For
example, 31.3% in women with clinical symptoms
and 13.3% in asymptomatic women in Vietnam
[28], 1.3% in the United States [29]. In Iran,
prevalence of the parasite has reported between 0.5
and up to 30 percent [26], including, more than 30%
among the population of women prisoners and
people with high-risk socio-health behaviors [30],
2.67% by direct smears and 11.3% by cultivation in
women referred to Qom health centers [31], 0.3%
by direct smears and 0.6% by culture method in
women referred to Hamedan Health Centers [24],
and 0.4% in women referred to Clinical Centers in
South of Tehran [20]. Probably, differences in
sample size of the populations studied, social
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behaviors, the level of health, and living habits are
effective in the prevalence of this protozoan
parasite.
In the present study, in terms of occupation, up to
90% of women were housewives and all three
positive cases were observed in these individuals.
Also, in report of Nazari et al. [32] 12 out of 13
positive cases in Kermanshah province, west of Iran
were housewives.
In our study, 2 out of 3 positive cases for T.
vaginalis were in the age range of 41–50 years. In
study of Pellrud et al. [33] in Sweden, an average
age of trichomonosis infections was 38 years. The
most cases of the infection were observed in Iranian
aged 41–50 years [34] which is agreed with the
present study.
Education plays a significant role in the
prevalence of T. vaginalis. In the present study, only
one patient had a university education. In the report
of Kakaire et al. [19], less education was associated
with increased risk of sexually transmitted
infections (STIs). The highest rate of infection was
related to illiterate people that is similar to the
results of studies conducted in Hamedan, Tehran,
and Sirjan [20,35].
A study in Vietnam demonstrated that the
prevalence of trichomonosis was higher in women
with clinical symptoms than women without clinical
symptoms [28]. In our study, all positive cases of T.
vaginalis were observed in symptomatic women
Kakaire et al. [19] reported that condom can be
effective in preventing trichomonosis in at-risk
women, so that 13 out of 62 condom users and 22
out of 50 people who did not use it were positive T.
vaginalis. In our study, 68 out of 450 people were
condom users and all of them were negative for this
protozoan parasite. These findings consistent with
results of previous studies [35,36]. In our study,
none of 32 intrauterine devices (IUD) users were
infected with T. vaginalis. In the Cheraghi study,
3.2% had used from this device and the infection
was not observed in them [34]. Kakaire et al. [19]
reported prevalence of 1.5% and 4.9% in high-risk
women using and non-using IUD, respectively. It
can be concluded that the use of the IUD is likely to
prevent the infection.
According to studies conducted in Iran and other
countries, at least 6 genotypes (E, G, H, I, M, N)
have identified using the actin gene in T. vaginalis.
However, in some studies, genotypes P and A have
mentioned. In the present study, only H and E
genotypes of T. vaginalis was identified that are
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probably predominant genotypes in the study area.
Predominant genotype of this parasite was type E
(55.7%) in Congo and type G in Zambia (46.7%)
[37]. I, P, G, N, and E genotypes with dominancy of
E genotype of T. vaginalis has reported from
Canada [38]. In Turkey, H, E, N, H, G, E genotypes
reported and type E was demonstrated as dominant
genotype [12]. In China, sequencing of 267 isolates
of T. vaginalis showed genotypes of H, E with
dominancy of E [13]. Chatty et al. [16] reported G,
H, I genotypes in South Africa, and the predominant
genotype was G.
So far, a few genotyping studies of T. vaginalis
have performed in Iran that demonstrate genetic
diversity of the parasite in this country. Genotypes
of H, E, G, M, N, I with dominancy of H and M have
reported from Kerman and Shiraz, respectively [39].
In another study conducted in Karaj on 45 positive
samples of T. vaginalis, the genotypes of G, E, I, and
H were reported so that genotype G was the
predominant genotype in this region [17]. Matini et
al. [40] reported A, I, N, M, H, G, and E genotypes
with dominancy of type E in Hamedan. Based on a
study conducted by Spotin et al. [11] in Tabriz,
genotypes of E, G were predominant genotypes. In
Tehran, identified genotypes of T. vaginalis were E,
G, and I so type E was the predominant type [41].
The reported genotypes from Shahrekord were H, G,
E, P, N, and I types with dominancy of H type [14].
Low diversity of genotypes of the parasite in our
study is probably related to the low prevalence of
this parasite in the study area. It seems that studying
more sample sizes will demonstrate a clear pattern
of genotypes of T. vaginalis in the region. From
results of the present study concludes that
prevalence of T. vaginalis is very low in the study
area that can be indicated the role of religious orders
and high level of hygiene in sexual intercourse and
avoiding from high risk sexual behaviors. Also, it
seems that genotype H is the predominant type of
the parasite in the study area. Further studies using
more sample size was recommended in order to
clear of geographical distribution of the parasite in
Iran.
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