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Objectives The aim of this study was to determine the usefulness of a diagnostic method 

for trichomoniasis that uses sequencing of the Tv-E650 gene. Methods: Totally 109 patients 

visited Ulaan Tuuz Hospital, National Center of Communicable Disease, Ulaanbaatar and were 

examined for trichomoniasis using wet mount examination, Papanicolaou (Pap) smear, culture 

and PCR. A family of 650 base pair (bp) long repeats from the T. vaginalis genome, designated 

as the Tv-E650 family, was sequenced for five Mongolian strains. Results As a result, 21.1% 

(23/109) were positive by wet mount, 18.3% (20/109) were positive by Pap smear, 28.4% 

(31/109) were positive by culture and 36.6% (40/109) were positive by PCR. The differences 

among the strains are single-nucleotide and 2-nudeotide substitutions and insertions or 

deletions. The sequence uniformity of the strains as well as the presence of identical mutations 

in different isolates suggest efficient sequence homogenization mechanisms. In blast results, 

the Tv-E650 repeat family is conserved in all T. vaginalis strains examined, regardless of their 

diverse geographical origin. Conclusion: TheTv-E650 repeat family of 7? vaginalis is a simple, 

rapid sensitive and specific accurate method for identification and diagnosis of trichomoniasis. 
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Reaction

Introduction

Trichomoniasis is the most common sexually transmitted 

infection (STI), caused by protozoan species Trichomonas 

vaginalis [ 1 ]. The extracellular parasite resides in the urogenital 

tract of both sexes and can cause vaginitis in women and 

urethritis and prostatitis in men [2-5], Emerging epidemiological 

data have implicated T. vaginalis infection in a higher incidence 

of human immunodeficiency virus (HIV) infection. The adhesion 

of T. vaginalis to vaginal epithelial cells plays an important 

role in the pathogenesis of trichomoniasis [3], Disruption of 

urogenital epithelial monolayers by T. vaginalis could facilitate 

passage of HIV to underlying layers. Acute infections are 

associated with pelvic inflammatory disease and the increase 
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the risk of HIV infection by two to threefold [6, 7], In pregnant 

women, trichomonads are implicated in the premature rupture 

of membranes, premature delivery, and the delivery of low-birth- 

weight infants [8,9],

The World Health Organization estimated 276.4 million new 

cases of trichomoniasis infection among people aged 15-49 in 

2008, a significant increase over around 170.0 million cases in 

2005 [10,11], In the same year, 17648 STI cases were reported 

in Ulaanbaatar, Mongolia, which accounted for 40.3% of all 

communicable diseases, 5419 more cases than were reported 

than in 2007. Among reported STI cases, trichomoniasis 

accounted for 39.5% [12],

The number of newly infected cases are increasing year by 

year in Mongolia and all over the world. The prevalence of T. 

vaginalis is likely to be underestimated in our region, because 

there are no guidelines for screening such infection, and clinicians 

often rely upon insensitive diagnostic methods. In our country 

various methods have been used to diagnose trichomoniasis, 

such as wet mount, the Papanicolaou test, culture and serological 

test. Wet mount examination is straightforward and rapid, but 

more than 103/mL of live protozoa are required for detection [13, 

14], and cultures require inocula of 300-500 trichomonads/mL 

and specialized medium, as well as 2-5 days to make a diagnosis 

[15, 16], During recent years, molecular biological techniques 

have provided new approaches to the diagnosis of T.vaginalis 

infection [17-20], Therefore, the genetic epidemiology and 

characterization of isolate which can be found to be specific 

in population and geographical region of interest can provide 

potential leads for the development of easy detection and 

sorting out of the infection source upon medical inspection. The 

objective of this study was to compare diagnostic methods for 

trichomoniasis including sequencing of Tv-E650 gene.

Materials and Methods

1. Clinical sample collection
Vaginal discharges were sampled from women who visited the 

Ulaan Tuuz Hospital in the National Center of Communicable 

Diseases, Ulaanbaatar, Mongolia. All patients (109) with 

contingent indication the symptoms of vaginal discharge were 

assessed by performing wet mount, culture, Pap smear and 

PCR on their samples. The study was approved by the Medical 

Research Ethics Committee of the Mongolian National University 

of Medical Sciences and informed consent was obtained from all 

patients (10/1 A).

2. Wet mount
Two sterile, cotton-tipped applicators were used for the swab 

of vaginal discharge for each patient, and one applicator was 

gently agitated in one drop of normal saline on a slide for wet 

mount.

3. Cultivation of T. vaginalis
One applicator was put into a tube containing 5 mL of Feinberg- 

Whittington medium (HiMedia). T. vaginalis positive isolates 

were transferred from Feinberg-Whittington medium to TYM 

medium (Trypticase-Yeast extract-Maltose, Diamond 1982) to 

obtain a sufficient amount of trophozoites. Of the culture in 

Feinberg-Whittington medium, 1-2 drops were transferred to 

5 mL of prepared TYM medium, cultivated in an incubator at 

37°C for 2-5 days, and the presence of parasites was confirmed 

with a microscope. Trophozoites were supported with fresh TYM 

medium 3 times a week.

4. Microscopic examination
Samples were observed at daily intervals for 5 days. Wet mount 

and culture samples were examined microscopically using the 

low (x100) and high power (x400) magnification.

5. Papanicolaou smears
Pap smears were done by scraping the cervix with a cytobrush 

and spatula.

6. T.vaginalis isolates and DNA extraction
DNA material from clinical isolates was extracted by G-Spin 

Genomic DNA Extraction Kit (Intron Biotech). DNA concentration 

for each isolate was quantified by optical density readings at 

the wavelength of 260 nm and was checked by agarose gel 

electrophoresis.

7. PCR amplification of Tv-E650 repetitive sequence
PCR was performed with Gene ALL (Exgene) PCR premix, 

in 50 pl of total reaction volume. The Primers specific for 

T. vaginalis Tv-E650 repetitive sequence used for PCR 

have been described previously [22], and are as follows: 

forward 5'-GAGTTAGGGTATAATGTTTGATGTG 3' and reverse 
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5'-AGAATGTGATAGCGAAATGGG 3'. The desired product length 

was 330 bp. The amplification was obtained by having 5 minutes 

of denaturation at 94°C followed by 32 cycles each consisting 

45 seconds of denaturation at 94°C, 40 seconds of annealing at 

59°C, 45 seconds of extension at 72°C, and 5 minutes of final 

extension. The PCR product was analyzed by electrophoresis in 

1.5% agarose gel containing 0.5-pg/mL ethidium bromide in 

TAE buffer. The sizes of the amplified products were assessed 

by comparing with commercial 100 bp DNA marker (Intron 

Biotech).

8. Sequencing and analysis
The PCR product was purified by QIAquick PCR Purification 

Kit (QIAGEN), and the purified product was used in sequence 

preceding reaction by Big Dye Terminator Cycle v.3.1 Reagent 

(Amersham Biosciences), according to specified protocol and 

conditions. Primers used in the reaction are the same as reported 

in the PCR condition. The samples were applied for sequencing 

using ABI PRISM® 310 Genetic Analyzer (Applied Biosystems). 

The data was analyzed byonline available CLUSTAL 2.1 multiple 

sequence analysis and the results were confirmed by MEGA 6.06 

molecular evolutionary genetics analysis and MultAlin sequence 

alignment software.

9. Statistical analysis
The PCR was used as the "gold standard" diagnostic method 

to study the vaginal swab specimens. The study evaluation was 

done by using SPSS 17. The results were expressed as means ± 

SD of three to four independent experiments. The McNemar's 

Chi-square test and Cohen's kappa was used for statistical 

analysis, and a p-value of <0.05 was considered statistically 

significant.

Results

1. Trichomonads isolation
T.vaginalis positive samples were transferred from Feinberg- 

Whittington medium to TYM medium to obtain a sufficient 

amount of trophozoites. Taking into consideration the 

characteristic morphological features of the T. vaginalis 

organisms, all isolates were observed with the microscopic 

method (Figure 1).

Figure 1. Culture of T. vaginalis'. (A) Live T.
(B) Live T. vaginalis in TYM medium culture.

2. Comparison of the detection rate of PCR with other 
tests

Detection rates of wet mount, Pap smear, culture and PCR were 

21.1% (23/109) were 18.3% (20/109), 28.4% (31/109) and 

36.6% (40/109), respectively. Out of 109 samples 17 (15.5%) 

had positive by all detection methods. In total 40 (36.6%) cases 

were positive by PCR, however 6 of these cases were negative 

by wet mount, 20 cases were missed by Pap smear and 9 were 

cases negative by culture. PCR for T. vaginalis showed a higher 

detection rate compared with conventional wet mount, Pap 

smear or culture. Therefore, results of wet mount, culture and 

Pap smear were compared in relation to the 'gold standard' 

PCR test results and sensitivity, specificity and kappa (k) were 

calculated (Table 1, 2, 3).
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Table 1. Comparison between PCR and wet mount for diagnosis of 
T. vaginalis

Wet mount
PCRa

Positive Negative Total

Positive 22 1 23

Negative 18 68 86

Total 40 69 109

aPCR was used in the study as a reference test (gold standard); specificity 
98%, sensitivity 55%, k =0.58, p<0.005

Pap smears were interpreted as positive for trichomonads in 

20 (18.3%) of 109 patients, but one of these 20 cases was not 

confirmed by PCR and culture, and 3 cases were also missed by 

wet mount (Tables 2).

Table 2. Comparison between PCR and Pap smear for diagnosis of 
T. vaginalis

PCRa
Pap smear

Positive Negative Total

Positive 19 1 20

Negative 21 68 89

Total 40 69 109

aPCR was used in the study as a reference test (gold standard); specificity 
98.5%, sensitivity 47.5%, k =0.51, p<0.005

For Diamond's culture compared with PCR, 31 (28.4%) 

cases showed positive culture and all of these positive results 

were consistent with that of PCR. The overall proportions of 

agreement between culture and PCR were k=0.81, p<0.005 

(Table 3).

T. vaginalis
Table 3. Comparison between culture and PCR for diagnosis of

Culture
PCRa

Positive Negative Total

Positive 31 0 31

Negative 9 69 78

Total 40 69 109
aPCR was used in the study as a reference test (golden standard); 
specificity 100%, sensitivity77.5%, k =0.81, p<0.005

3. Studies on the sensitivity and specificity of PCR
To determine the sensitivity of the reaction, PCR was undertaken 

with clinical samples. The T. vaginalis were counted with a 

hemocytometer and the number of trophozoites with PBS was 

adjusted to different cells. 50 pl of PCR reaction mixture were 

added to each tube containing a different number of trophozoites 

such us 1 -3156; 2-1578; 3-100; 4-50; 5-12; 6 and 7-3; 8,9 and 

10-1 cells, respectively (Figure 2). The expected product of 330 

bp was obtained from as few as one organism. The negative 

control did not show any reactions (Figure 2). We checked the 

specificity of PCR using DNA extracted from Candida albicans. 

When DNA from the different organism Candida albicans was 

analyzed by PCR, no specific amplification was obtained.

Sm pc nc 1 2 3 4 5 6 7 8 9 10

Figure 2. Agarose gel electrophoresis of PCR products with increasing 
number of T. vaginalis.

4. Symptoms of patients with suspected vaginitis
All patients showed various symptoms of vaginitis that included 

vaginal discharge, pruritus, erythema, edema on vaginal wall, 

dyspareunia, postcoital bleeding, burning sensation and 

strawberry patch (Table 4).

Table 4. Symptoms of patients with suspected vaginitis

Characteristics
Ratio of patients with 

symptoms

Vaginal discharge 85.3% (93/109)

Pruritus 43.1% (47/109)

Erythema 66.9% (73/109)

Postcoital bleeding 65.1% (71/109)

Dyspareunia 30.7% (33/109)

Burning sensation 34.8% (38/109)

Strawberry patch 42.2% (46/109)

There was no correlation between these variables and the 

results by PCR for the diagnosis of trichomoniasis (Table 5).
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Table 5. Comparison of symptoms between women with positive results 
and negative results by PCR for T. vaginalis

PCRa
Symptoms

NegativePositive

Vaginal discharge 77.5% (31/40) 89.8% (62/69)

Pruritus 55.0% (22/40) 36.2% (25/69)

Erythema, edema 70.0% (28/40) 65.2% (45/69)

Postcoital bleeding 75.0% (30/40) 59.4% (41/69)

Dyspareunia 22.5% (9/40) 34.7% (24/69)

Burning sensation 40.0% (16/40) 31.8% (22/69)

Strawberry patch 65.0% (26/40) 28.9% (20/69)
ar=0.001

5. Molecular characterization
We selected five Mongolian strains having good genomic DNA 

including MnTv-1, MnTv-2, MnTv-6, MnTv-26 and MnTv-27 for 

sequencing of the Tv-E650 gene (Figure 3).

The nucleotide sequence is A+T-rich (73.3% A+T in the 

consensus sequence) and highly conserved among the 5 strains 

analyzed. The sequence uniformity of the isolates as well as the 

presence of identical mutations in different isolates suggests 

efficient sequence homogenization mechanisms. These results 

showed that all five Mongolian strains tested have the same 

sequence of E650 gene.

The five strains of Mongolian DNA sequence parts were 

compared with online available similar parts of DNA sequence 

derived from isolates of local patients from a single study in Czech 

Republic [21], The blast results showed at most single nucleotide 

and 2-nudeotide substitutions, insertions or deletions. Overall, 

as shown in former studies, the sequence part is shown to be 

homogenic between patients in Ulaanbaatar and patients from 

diverse geographical origin in the Czech Republic (Figure 4). In 

Figure 4, (*) nucleotides are specific to all samples, (-) indicates 

the absence of a nucleotide on given location on at least one 

of isolates, (.) indicates a single nucleotide difference among 

isolates on the same location, and underlined sequences refer to 

the double repeated short sequence in M864872.1-M864879.1 

isolates, which is absent in MnTv isolates from Mongolia.

MnTvl TTGATTAAAATGAAATTGGAACCAGTGTCAGAATACAAAACATCCCCAACATCTTTTTCA 60
MnTV_2 TTGATTAAAATGAAATTGGAACCAGTGTCAGAATACAAAACATCCCCAACATCTTTTTCA 60
MnTV_6 TTGATTAAAATGAAATTGGAACCAGTGTCAGAATACAAAACATCCCCAACATCTTTTTCA 60
MnTv226 TTGATTAAAATGAAATTGGAACCAGTGTCAGAATACAAAACATCCCCAACATCTTTTTCA 60
MnTv_27 TTGATTAAAATGAAATTGGAACCAGTGTCAGAATACAAAACATCCCCAACATCTTTTTCA 60
M86482.1 TTGATTAAAATGAAATTGGAACCAGTGTCAGAATACAAAACATCCCCAACATCTTTTTCA 60
M86483.1 TTGATTAAAATGAAATTGGAACCAGTGTCAGAATACAAAACATCCCCAACATCTTTTTCA 60
M86484.1 TTGATTAAAATGAAATTGGAACCAGTGTCAGAATACAAAACATCCCCAACATCTTTTTCA 60
M86485.1 TTGATTAAAATGAAATTGGAACCAGTGTCAGAATACAAAACATCCCCAACATCTTTTTCA 60
M864 8 6.1 TTGATTAAAATGAAATTGGAACCAGTGTCAGAATACAAAACATCCCCAACATCTTTTTCA 6 0
M86487.1 TTGATTAAAATGAAATTGGAACCAGTGTCAGAATACAAAACATCCCCAACATCTTTTTCA 60
M86488.1 TTGATTAAAATGAAATTGGAACCAGTGTCAGAATACAAAACATCCCCAACATCTTTTTCA 60
M8 64 89.1 TTGATTAAAATGAAATTGGAACCAGTGTCAGAATACAAAACATCCCCAACATCTTTTTCA 60

MnTvl AAATT------------------------------------------------------- TAATATCCCCAACAATGAACGAAGATG 92
MnTv_2 AAATT--------------------------------------------------------TAATATCCCCAACAATGAACGAAGATG 92
MnTv_6 AAATT------------------------------------------------------- TAATATCCCCAACAATGAACGAAGATG 92
MnTV_26 AAATT------------------------------------------------------- TAATATCCCCAACAATGAACGAAGATG 92
MnTV_27 AAATT--------------------------------------------------------TAATATCCCCAACAATGAACGAAGATG 92
M86482.1 AAATTTAATATTCCCAACATCTTTTTCAAAATTTAATATCCCCAACAATGAACGAAGATG 120
M86483.1 AAATT--------------------------------------------------------TAATATTCCCAACAATGAACGAAGAT- 91
M86484.1 AAATT------------------------------------------------------- TAATATTCCCAACAATGAACGAAGATG 92
M86485.1 AAATTTAATATCCCCAACATCTTTTTCAAAATTTAATATCCCCAACAATGAACGAAGATG 120
M864 8 6.1 AAATTTAATATCCCCAACATCTTTTTCAAAATTTAATATCCCCAACAATGAACGAAGATG 120
M86487.1 AAATT------------------------------------------------------- TAATATCCCCAACAATGAACGAAGATG 92
M86488.1 AAATT--------------------------------------------------------TAATATCCCCAACAATGAACGAAGAT- 91
M86489.1 AAATT------------------------------------------------------- TAATATCCCCAACAATGAACGAAGATG 92

Figure 3. PCR for T.V-E650-1 gene detection.

MnTV_l  AGGAGTACAAAATTTAATTTTCAGCGGAAATTTAATAAGGTTATTTATTTCATC 146
MnTv_2  AGGAGTACAAAATTTAATTTTCAGCGGAAATTTAATAAGGTTATTTATTTCATC 146
MnTv_6  AGGAGTACAAAATTTAATTTTCAGCGGGAATTTAATAAGGTTATTTATTTCATC 146
MnTv226  AGGAGTACAAAATTTAATTTTCAGCGGGAATTTAATAAGGTTATTTATTTCATC 146
MnTv_27  AGGAGTACAAAATTTAATTTTCAGCGGAAATTTAATAAGGTTATTTATTTCATC 146
M86482.1  ATTAGTACAAAATTTAATTTTCAGCGGAAATTTAATAAGGTTATTTATTTCATC 174
M8648 3.1  GTACAAAATTTAATTTTCAGCGGAAATTTAATAAGGTTATTTATTTCATC 141
MS64 84.1 AAGATGAGGAGTACAAAATTTAATTTTCAGCGGAAATTTAATAAGGTTATTTATTTCATC 152
M86485.1  ATTAGTACAAAATTTAATTTTCAGCGGAAATTTAATAAGGTTATTTATTTCATC 174
M86486.1  ATTAGTACAAAATTTAATTTTCAGCGGAAATTTAATAAGGTTATTTATTTCATC 174
M86487.1 AAGATGAGGAGTACAAAATTTAATTTTCAGCGGAAATTTAATAAGGTTATTTATTTCATC 152
M86488.1  GAGGAGTACAAAATTTAATTTTCAGCGGAAATTTAATAAGGTTATTTATTTCATC 146
M86489.1  AATAGTACAAAATTTAATTTTCAGCGGAAATTTAATAAGGTTATTTATTTCATC 146

HnTv_l
MnTv_2
MnTv_6
MnTv226

AAGTTCAAAAGTTTATCAGGTTTTGATTTAAATTTCTTCATACCATACGATAAATGATTC 206
AAGTTCAAAAGTTTATCAGGTTTTGATTTAAATTTCTTCATACCATACGATAAATGATTC  206
AAGTTCAAAAGTTTATCAGGTTTTGATTTAAATTTCTTCATACCATACGATAAATGATTC  206
AAGTTCAAAAGTTTATCGGGTTTTGATTTAAATTTCTTCATACCATACGATAAATGATTC  206

M86482.1 AAGTTCAAAAGTTTATCAGG-TTTGATTTAAATTTCTTCATACCATACGATAATG--ATC 231
M86483.1 AAGTTCAAAAGTTTATCAGG-TTTGATTTAAATTr CTTCATACCATACGATAATG--ATC 198
M86484.1 AAGTTCAAAAGTTTATCAGG-TTTGATTTAAATTTCTTCATACCATACGATAATG--ATC 209
MS6485.1 AAGTTCAAAAGTTTATCAGG-TTTGATTTAAATTTCTTCATACCATACGATAATG--ATC 231
M86486.1 AAGTTCAAAAGTTTATCAGG- TTTGATTTAAATTTCTTCATACCATACGATAATG—ATC 231
M86487.1 AAGTTCAAAAGTTTATCAGG-TTTGATTTAAATTTCTTCATACCATACGATAATG--ATC 209
M86488.1 AAGTTCAAAAGTTTATCAGG-TTTGATTTAAATTTCTTCATACCATACGATAATG--ATC 203
M86489.1 AAGTTCAAAAGTTTATCAGG-TTTGATTTAAATTTCTTCATACCATACGATAATG--ATC 203

MnTv_l ATTAAATAACTTAAAATCATGTTAATATCCCATTTCGCTAT 247
MnTv 2 ATTAAATAACTTAAAATCATGTTAATATCCCATTTCGCAAT 247
MnTv_6 ATTAAATAACTTAAAATCATGTTAATATCCCATTTCGCTAT 247
MnTV_26 ATTAAATAACTTAAAATCATGTTAATATCCCATTTCGCATT 247
MnTV_27 ATTAAATAACTTAAAATCATGTTAATATCCCATTTCGCTAT 247
N86482.1 ATTAAATAACTTAAAATCATGTTAATATCCCATTTCGCTAT 272
M86483.1 ATTAAATAACTTAAAATCATGTTAATATCCCATTTCGCTAT 239
M86484.1 ATTAAATAACTTAAAATCATGTTAATATCCCATTTCGCTAT 250
M86485.1 ATTAAATAACTTAAAATCATGTTAATATCCCATTTCGCTAT 272
M86486.1 ATTAAATAACTTAAAATCATGTTAATATCCCATTTCGCTAT 272
M86487.1 ATTAAATAACTTAAAATCATGTTAATATCCCATTTCGCTAT 250
M86488.1 ATTAAATAACTTAAAATCATGTTAATATCCCATTTCGCTAT 244
M8 64 89.1 ATTAAATAACTTAAAATCATGTTAATATCCCATTTCGCTAT 244

Figure 4. Comparison of Tv-E650 gene sequencing by DNA blast.
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We checked if the potential difference in characterization 

between isolates could be attributed to different regions. This 

was accomplished by comparing our data with online available 

data by drawing UPGMA phylogenetic tree. The amount of 

isolates and their data statistically cannot fulfill the clear diversity 

and distance (Figure 5). These results show that it is impossible 

to identity trichomoniasis isolates from different geographical 

regions based on their Tv-E650 repetitive conservative DNA 

sequence. Our results cannot fully support the difference 

between two different isolates.

Figure 5. Inter-species type of phylogenetic tree showing the potential distance between isolates based on 
Tv-E650 DNA sequences. Each 0.0001 unit shows single nucleotide difference in every 10000 nucleotides 

between samples.

Discussion

In this study, we examined trichomonads using wet mount 

examination, Pap smear, Diamond's culture, and PCR on samples 

from 109 women examined at Ulaan Tuuz Hospital, National 

Center of Communicable Disease, Ulaanbaatar. Of 109 samples, 

17 (15.5%) were positive by all detection methods. Among the 

listed methods, PCR is shown to have highest detection rate and 

sensitivity (36.6%, 40 of 109 isolates).

Accurate diagnosis of T. vaginalis can be affected by patient 

factors, clinician's experience, specimen sampling, processing 

and test interpretation as well as the skill set and expertise of 

those doing microscopic assessments. On the other hand, the 

sensitivity, specificity, cost, ease of use, and time to results for 

the different methods for diagnosing T. vaginalis infection 

should be also considered [17], Wet mount is the most available 

and commonly used in clinical practice, as it is inexpensive, 

and easy to perform. However, T. vaginalis can produce an 

overwhelming inflammatory response, concealing the parasites, 

or the number of organisms may be very low. Thus, even with 

skilled diagnosticians, the diagnostic sensitivity of wet mount 

is only 60% [22], Our results showed that wet mount method's 

specificity is 98% and sensitivity is 55%.

Therefore, previous studies recommended the culture 

method, advised by many authors who reported sensitivity 

approaches 100% and that as few as one parasite in the sample 
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may be detected [23], Unfortunately, culture is not available in 

most clinical laboratories and our results showed that although 

the culture method's specificity is 100%, the sensitivity is 

only 77.5%. Pap smears were interpreted as positive for 

trichomonads in 20 (18.3%) of 109 suspected vaginitis patients, 

but one of these 20 cases was not confirmed by PCR and culture, 

3 cases were negative by wet mount. An additional, 20 patients 

were identified as positive by PCR, but of these there were 

no positive patients by Pap smear. PCR for infection diseases 

such as gonorrhea and chlamydia is shown to have greater 

sensitivity than culture methods [24, 25], Our results show the 

clinical usefulness of PCR in the diagnosis of trichomoniasis by 

comparing with other conventional tests.

Moreover, we investigated noncoding repetitive DNA 

sequence known as Tv-E650 for the potential characterization 

of local or endemic isolates in Mongolia. Our results showed 

high sequence uniformity among five isolates that were checked 

from Mongolia. The further blast with the same part of Tv-E650 

repetitive DNA sequence of isolates from different regions in 

Czech Republic showed high uniformity between isolates from 

Mongolia and the Czech Republic by its similar high conserved 

characteristics [21], The only possible remark is the absence of 

28 nt part from the repetitive DNA part in Tv-E650 sequence 

we checked. The deletion of specific 28 nt part is found to be 

uniform among all five checked isolates from Mongolia. The data 

of isolates from the Czech Republic show that not all, but five of 

eight samples have this similar absence.

Studying genetic polymorphisms of the pathogen and using 

the results for identification of specific antibiotic-resistant or 

strong disease-causing isolates are being done in several types 

of STIs [26-28], A few published reports using multilocus 

sequence typing RFLP and RAPD showed clear polymorphisms 

on its genomic parts such as 5.8S ribosomal gene, Hps70 

and actin genes, between isolates from different countries or 

different cities in the same country [29-31], In our further study, 

we are planning to use PCR for detection of trichomonads in 

male urine specimens, to compare strains with more variation 

in geographic areas, genetic differences and less conservative 

genomic regions of T. vaginalis. Therefore, we will investigate 

inflammatory responses in T. vaginalis infection and interaction 

between host-parasite relationships.

In conclusion, PCR-based analysis on the repetitive sequence 

Tv-E650 could detect T. vaginalis in vaginal discharge at a 

concentration as low as one trophozoite. The Tv-E650 repeated 

sequences seem to be applicable for the identification and 

detection of T. vaginalis in Mongolia.

Conflict of Interest

The authors state no conflict of interest.

Acknowledgements

This study was supported by the Mongolian Foundation for 

Science and Technology from the Ministry of Education, Culture, 

and Science. The authors thank Prof. Myeong Heon Shin, Dr. 

Song Kyoung Ju and all research members at the Department 

of Environmental Medical Biology, Institute of Tropical Medicine, 

Yonsei University College of Medicine, for their assistance.

References

1. Van Der Pol B, Williams JA, Taylor SN, et al. Detection of 

Trichomonas vaginalis DNA by use of self-obtained vaginal 

swabs with the BD ProbeTecQx Assay on the BD Viper. J Clin 

Microbiol 2014; 52(3):885-889.

2. Alderete JF, Lehker MW, Arroyo R. The mechanism and 

molecules involved in cytoadherence and pathogenesis of 

Trichomonas vaginalis. Parasitol Today 1995; 11(2):70—74.

3. Arroyo R, Gonzalez-Robles A, Martinez-Palomo A, Alderete 

JF. Signaling of Trichomonas vaginalis for amoeboid 

transformation and adhesin synthesis follows cytoadherence. 

Mol Microbiol 1993; 7(2):299-309.

4. Seo MY, Im SJ, Gu NY, et al. Inflammatory response of 

prostate epithelial cells to stimulation by Trichomonas 

vaginalis. The Prostate 2014; 74(4):441-449.

5. Brill JR. Diagnosis and treatment of urethritis in men. Am 

Fam Physician 2010; 81 (7):873-878.

6. Minkoff H, Grunebaum AN, Schwarz RH, et al. Risk factors 

for prematurity and premature rupture of membranes: a 

prospective study of the vaginal flora in pregnancy. Am J 

Obstet Gynecol 1984; 150(8):965-972.

7. Soper DE, Bump RC, Hurt WG. Bacterial vaginosis and 

trichomonas vaginitis are risk factors for cuff cellulitis 

after abdominal hysterectomy. Am J Obstet Gynecol 1990; 

163(3):1016-1021.

Vol.b No.h November 2015 www.cajms.mn 47



Diagnostic Methods of TrichomoniasisA T kJ C CENTRAL ASIAN JOURNAL of
medical sciences

8. Petrin D, Delgaty K, Bhatt R, Garber G. Clinical and 

microbiological aspects of Trichomonas vaginalis. Clin 

Microbiol Rev 1998; 11 (2)300-317.

9. Moodley P, Wilkinson D, Connolly C, Moodley J, Sturm AW. 

Trichomonas vaginalis is associated with pelvic inflammatory 

disease in women infected with human immunodeficiency 

virus. Clin Infect Dis 2002; 34(4)519-522.

10. Kent HL. Epidemiology of vaginitis. Am J Obstet Gynecol 

1991; 165(4 Pt 2): 1168-1176.

11. World Health Organization. Global incidence and prevalence 

of selected curable sexually transmitted diseases. Geneva: 

World Health Organization; c2008 [accessed on 1 July 

2015]. Available at:  

publications/rtis/stisestimates/en/.

http://www.who.int/reproductivehealth/

12. National Committee on HIV/AIDS (NCA). Mongolian 

National Strategic Plan on HIV, AIDS and STIs 2010-2015. 

[accessed on 1 July 2015]. Available at:  

aids/legislation/WCMS_201264/lang—en/index.htm.

http://www.ilo.org/

13. Thomason JL, Gelbart SM, Sobun JF, Schulien MB, Hamilton 

PR. Comparison of four methods to detect Trichomonas 

vaginalis. J Clin Microbiol 1988; 26(9): 1869-1870.

14. Garber GE. The laboratory diagnosis of Trichomonas 

vaginalis. Can J Infect Dis Med 2005; 16(1)35-38.

15. Kaydos-Daniels SC, Miller WC, Hoffman I, et al. Validation 

of a urine-based PCR-enzyme-linked immunosorbent assay 

for use in clinical research settings to detect Trichomonas 

vaginalis in men. J Clin Microbiol 2003; 41(1): 318-323.

16. Garber GE, Sibau L, Proctor EM, Shaw CE, Bowie WR. Cell 

culture compared with broth for detection of Trichomonas 

vaginalis. J Clin Microbiol 1987; 25(7): 1275-1279.

17. Crucitti T, Van Dyck E, Tehe A, et al. Comparison of culture 

and different PCR assays for detection of Trichomonas 

vaginalis in self collected vaginal swab specimens. Sex 

Transm Infect 2003; 79(5)393-398.

18. Habib FA, El-Aal AA, Yamany NS, Mohamadin AA, Hamed 

0, Bahashwan A, et al. Feasibility of a nested PCR for the 

diagnosis of vaginal trichomoniasis: study in Al-Madinah 

Al-Munwarrha, Saudi Arabia. Int J Med Med Sci 2009; 

1(5):206-210.

19. Ryu JS, Chung HL, Min DY, ChoYH, Ro YS, Kim SR. Diagnosis 

of trichomoniasis by polymerase chain reaction. Yonsei Med 

J 1999; 40(1)56-60.

20. Ryu JS, Chung HL, Min DY, Shin MH, ChoYH. Genetic variance 

of Trichomonas vaginalis isolates by southern hybridization. 

Korean J Parasitol 1998; 36(3):207-211.

21. Paces J, UrbankovaV,UrbanekP. Cloning and characterization 

of a repetitive DNA sequence specific for Trichomonas 

vaginalis. Mol Biochem Parasit 1992; 54(2):247-255.

22. Mabey D, Ackers J, Adu-Sarkodie Y. Trichomonas vaginalis 

infection. Sex Transm Infect 2006; 82(4):26-27.

23. Kaurth A, Whittington WLH, Golden MR,Thomas KK, Holmes 

KK, Schwebke JR. Performance of a new, rapid assay for 

Trichomonas vaginalis. J Clin Microbiol 2004; 42(7):2940- 

2943.

24. Gaydos CA, Howell MR, Quinn TC, Gaydos JC, McKee KTJ. 

Use of ligase chain reaction with urine versus cervical culture 

for detection of Chlamydia trachomatis in an asymptomatic 

military population of pregnant and nonpregnant females 

attending Papanicolaou smear clinics. J Clin Microbiol 1998; 

36(5): 1300-1304.

25. Sakru N, Toz SO, Yetkin AC, Akinci PY, Kirca U. Increased 

sensitivity of isolation from vaginal secretions by subsequent 

blind passage of preliminary negative cultures. Diagn 

Microbiol Infect Dis 2005; 52(1 ):75-76.

26. Valadkhani Z, Kazemi F, Hassan N, Aghighi Z, Esmaili I, 

Talebi M. Gene Diversity of Trichomonas vaginalis Isolates. 

Iran J Parasitol 2011; 6(3): 101-106.

27. Snipes LJ, Gamard PM, Narcisi EM, Beard CB, Lehmann 

T, Secor WE. Molecular epidemiology of metronidazole 

resistance in a population of Trichomonas vaginalis clinical 

isolates. J Clin Microbiol 2000; 38(8)3004-3009.

28. Hirt RP, de Miguel N, Nakjang S, Dessi D, Liu YC, Diaz N, et 

al. Trichomonas vaginalis pathobiology new insights from 

the genome sequence. Adv Parasit 2011; 77:87-140.

29. Crucitti T, Abdellati S, Van Dyck E, Buve A. Molecular typing 

of the actin gene of Trichomonas vaginalis isolates by PCR- 

restriction fragment length polymorphism. Clin Microbiol 

Infec 2008; 14(9):844-852.

30. Chakrabarti D,DameJB,Gutell RR,YowellCA.Characterization 

of the rDNA unit and sequence analysis of the small subunit 

rRNA and 5.8S rRNA genes from Tritrichomonas foetus. Mol 

Biochem Parasit 1992; 52(1):75—83.

31. Helleisen RS. Comparative sequence analysis of 5.8S 

rRNA genes and internal transcribed spacer (ITS) regions 

of trichomonadid protozoa. Parasitology 1997; 115(Pt 

2):111-119.

48 www.cajms.mn


