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ABSTRACT

Objective: Trichomoniasis is a parasitic infection that occurs with the settlement of Trichomonas vaginalis in female and male urinary and
reproductive tracts. This infection is generally asymptomatic in males, and males are thought to be a carrier for the transmission of infection.
In this study, our aim was to detect trichomoniasis using nested polymerase chain reaction among males who were referred to a hospital with
suspected urinary tract infection.

Methods: Urine samples were collected from 138 male patients between 18 and 50 years of age who were referred with suspected urinary
system infection to the Urology Outpatient Clinic at Malatya University Medical Center Malatya between December 2013 and May 2014.
Direct microscopy, two different culture methods, and nested Polymerase chain reaction (PCR) were performed for the investigation of T.
vaginalis in urine samples.

Results: Urinary tract infection was diagnosed in 47 of the 138 patients according to white and red blood cell counts in the urine samples. T. vag-
inalis infection was detected in 6.5% (9/138) of the suspected patients by nested PCR, while none of the samples tested positive by direct micros-
copy and culture examinations. Statistical significance was found between infection of the urinary tract and nested PCR positivity for T. vaginalis.
Conclusions: According to our results, nested PCR is the most sensitive method for the detection of trichomoniasis in male patients. We
strongly recommend using nested PCR for the differential diagnosis of urinary infections in males.
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oz

Amag: Kadin ve erkekte idrar ve Greme yollarinda Trichomonas vaginalis'in yerlesmesi ile olusan parasite infeksiyon Trichomoniosis olarak
adlandinlir. Erkeklerde bu infeksiyon blytk cogunlukla asemptomatik seyretmekte ve parazitin bulasmasinda tasiyici rolu Ustlendikleri disu-
nulmektedir. Bu calismada trichomoniosis tanisi koyulmayan erkeklerdeki gizli tasiyiciligi Nested Polimeraz Zincir Reaksiyonu (PZR) yontemi
ile aciga cikarmak amaglanmistir.

Yontemler: Calismada Malatya inonii Universitesi Tip Fakiiltesi Turgut Ozal Tip Merkezi'ne Aralik 2013-Mayis 2014 tarihleri arasinda idrar
yolu infeksiyonu 6n tanisi ile Uroloji Poliklinigine basvuran 18-50 yas arasi 138 erkek hastadan idrar érnekleri; direct mikroskobik baki, kiiltir
ve Nested PZR yontemleri ile incelenmistir.

Bulgular: Direkt mikroskobi ve kiltlir ydnteminde T. vaginalis'e rastlanilmazken, Nested PZR yontemi ile %6,5 (9/138) hastada T. vaginalis DNAsI po-
zitif bulunmus ayrica pozitif bulunan hastalar ile idrar yolu infeksiyonu arasindaki iliski de istatiksel agidan anlamli bir farklilik oldugu tespi tedilmistir.
Sonug: T. vaginalis ile enfekte erkeklerin cogunda semptom bulunmadidi icin T. vaginalis arastirimasi acisindan gézardi edildigi, gizli tasiyici
olarak hastaligi yaymaya devam ettikleri, T. vaginalis'in saptanmasinda Nested PZR ydnteminin ¢ok hassas ve gizli tasiyicilan aciga cikarmak
amaciyla tanida mutlaka kullanilmasi gereken bir ydontem oldugu kanisina varilmistir.
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INTRODUCTION

Trichomonas vaginalis is an important and curable sexually trans-
mitted infection (STI), and worldwide, the number of people esti-
mated to have this infectionis187 million adults (15 to 49 years of
age) (1). T. vaginalis infection causes vaginitis and cervicitis with
profuse, frothy vaginal discharge and dysuria; pelvic inflammato-
ry disease; preterm birth; and low-birth weight babies in women
and urethral discharge (non-gonococcal urethritis), which is often
asymptomatic and can be associated with prostatitis, epididymi-
tis, and male factor infertility, in men. In addition, T. vaginalis in-
fection has been implicated as a significant risk factor in the sexu-
al transmission of human immunodeficiency virus (HIV) and other
possible bacterial and viral STls as well as of cervical cancer (2-5).

There are limited studies on trichomoniasis among female and male
patients in Turkey. T. vaginalis was found in 8 (7%) of 116 women
(114 and 2 were in the reproductive and postmenopausal periods,
respectively) showing nonspecific vaginal discharge during their
gynecological examination by microscopy and the cysteine-pep-
tone-liver-maltose (CPLM) culture method (6). A total of 253 women
(aged from 20 to 48 years) with abnormal vaginal discharge who
applied to the Obstetrics and Gynecology outpatient clinic were
enrolled, and 22 (8.69%) trichomoniasis cases were detected by per-
forming a direct native examination and Giemsa staining (7).

T. vaginalis infection in male urine samples was diagnosed in 3 (2.7%)
and 1(0.9%) out of 110 patients with urethritis and control group with-
out any symptoms admitted to the urology clinic by direct microscop-
ical examination of the centrifuged urine samples, respectively (8).

Urine samples of 768 male patients were examined for T. Vagi-
nalis infection by microscopy, and 3 patients (0.2%) were found
to be positive (9). Urethral discharge in 85 male patients with
non-gonococcal urethritis was investigated for T. vaginalis infec-
tion, and 5 (5.8%) and 2(1.4%) positive results were found on per-
forming microscopy and trypticase-yeast extract-maltose (TYM)
culture, respectively (10). Urethral discharge and urine sediments
of 100 male patients with non-gonococcal urethritis were exam-
ined for T. vaginalis infection, and 12 (12%) and 4 (4%) positive
results were found, respectively. None of the samples showed
positivity on performing CPLM culture (11).

Trichomoniasis is usually asymptomatic or shows nonspecific
clinical symptoms; worldwide, diagnosis based on laboratory
test results is crucial for the treatment and control of the disease
(2). Conventional diagnostic technigues involved direct examina-
tion of the parasite and CPLM and TYM culture methods. Culture
methods are time consuming; they have lower sensitivity than
other diagnostic methods and are not standard suitable tests in
routine diagnostic laboratories. Direct microscopy of the para-
site is a cheap, fast, and sensitive method but requires vaginal or
urethral discharge samples and an examination to be performed
immediately. Because of all these reasons, there is a requirement
for sensitive, time-independent, standard tests using noninva-
sive sampling for diagnosing trichomoniasis. In recent years,
techniques using Polymerase chain reaction (PCR) have provid-
ed new approaches to increase the sensitivity as well as to use
noninvasive body fluids such as urine (2, 3, 12-14). In the present
study, we aimed to detect T. vaginalis infection in urine samples

obtained from males by performing nested PCR and to compare
the results with those obtained using conventional methods.

METHODS

Sampling

Samples were collected from 138 males who were admitted to the
Urology Qutpatient Clinic in Medical Faculty Turgut Ozal Center of
Malatya inénii University located in Malatya between December
2013 and May 2014. The inclusion criteria were (i) males between 18
and 50 years of age, (i) complaints related to the urinary tract, and
(iii) biochemical analyses of urine (counts of white and red blood
cells). Two tubes of urine samples were collected from the patients:
one for direct examination and the other for culture inoculation.

Urinary tract infection criteria: The presence of more than five
leucocytes with more than three erythrocytes in urine sediments
of the patients in a high-power (400x) microscopic field was ac-
cepted as urinary tract infection (15-16).

Ethical permission was provided from Malatya University Medi-
cal Faculty Ethical Committee (protocol no: 2013/149), and urine
biochemical analysis data of the patients were obtained from
hospital records.

Direct microscopy and culture

Wet mount preparations of urine samples of the patients were
prepared immediately from first-void urine samples after centri-
fuging at 400 rpm for 5 min, and sediments were examined un-
der a 40x objective for the detection of T. vaginalis trophozoites.

Cysteine-peptone-liver-maltose and TYM cultures were pre-
pared according to the previous literature (17). At least 1 ml of
the urine sediment was inoculated into both culture tubes and
was incubated at 37°C for a week. Then, tubes were examined
every 2 days for the presence of T. vaginalis infection.

DNA isolation

First-void urine samples were centrifuged at 8000 rpm for 10 min,
and the pellet was stored at —20°C until DNA was isolated. After
dissolving the pellet under room temperature, DNA was isolated
using a Qiagen DNA Easy Blood & Tissue kit (Hilden, Germa-
ny) according to the manufacturers protocol and was stored at
—20°C until Nested PCR was performed.

Nested PCR

Before the experiments, the PCR protocol was optimized using
DNA obtained from a local T. vaginalis isolate. The first (TVC3F/
TVCA4R) and second PCR (TVC11F/ TVC12R) primer sets were
used as previously reported (2). PCR was performed using ready-
to-use master mix (Nano Helix Co., Ltd. Helix Amp™) with 20
ng of DNA and 10 pmol of each primer. PCR conditions were as
follows: 95°Cfor 2 min, followed by 35 cycles of 20 s at 95°C, 40's
at 50°C, 40's at 72°C, and 5 min at 72°C. PCR products were visu-
alized after performing gel electrophoresis on GelRed™-stained
1.2% agarose gel. The detection of band in 237 bp was accepted
to be positive. To eliminate DNA contamination, PCR, DNA isola-
tion, and gel electrophoresis were performed in separate rooms.

Statistical analysis
Statistical associations between positivity and urinary tract infec-
tion were determined by applying Fisher's exact test.
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RESULTS

Totally, 138 males were included; their mean age was average
36 years. According to the biochemical analyses of the urine
sediment, 47 of the 138 patients tested positive for urinary tract

infection.

We could not detect any T. vaginalis trophozoites by direct
microscopy and culture methods, whereas 237 bp bands were

observed in gel electrophoresis by nested PCR in 9 of the 138
patients (6.5%) (Figure1). Fisher's exact Test results revealed a
significant relationship between urinary tract infection and nest-
ed PCR positivity (p=0.003) (Table 1 and 2).

Figure 1. Nested Polymerase chain reaction gel electrophoresis showing in trichomoniasis-positive urine samples

Table 1. Results of patients positive for Trichomonas vaginalis infection

Patient No Age Direct Microscopy Culture PCR Leucocyte/HPF Erythrocyte/HPF
37 49 NEG NEG POS 271 12
43 34 NEG NEG POS 35 43
55 25 NEG NEG POS 965 28
63 32 NEG NEG POS 49 33
66 18 NEG NEG POS NEG NEG
77 48 NEG NEG POS 306 14
79 41 NEG NEG POS 25 5
105 46 NEG NEG POS 125 38
117 28 NEG NEG POS 3 7
PCR: polymerase chain reaction; HPF: highest possible frequency; NEG: negative; POS: pozitive
Table 2. Relationship between nested PCR and urinary tract infection
Infection
Negative (%) Positive (%) Total (%)

Nested PCR Negative (%) 89 (69.5) 40 (30.5) 129 (100)

Positive (%) 2 (20.0) 7 (80.0) 9 (100)
Total 91 (65.9) 47 (34.1) 138 (100)

PCR: Polymerase chain reaction
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DISCUSSION

The estimation of the total number of new patients with import-
ant STls such as Chlamydia trachomatis, Neisseria gonorrhoeae,
and Trichomonas vaginalis infections and syphilis between the
ages of 15 and 49 years showed that trichomoniasis is the most
abundant infection globally (1).

The infection is reported to be asymptomatic in 70 to 80% of
infected men; in those with symptoms, urethral discharge and
dysuria are the main symptoms (4-5). Techniques for PCR have
been developed to detect T. vaginalis infection in women; how-
ever, the detection of T. vaginalis infection in men by PCR has
received less attention. Urine-based PCR assays for men have
been described and PCR of urine samples from men was found
to be much more sensitive than culture methods for detecting T.
vaginalis infection. PCR screening of T. vaginalis infection among
men with recurrent lower urinary tract symptoms was strongly
recommended as a part of public health initiatives to control
trichomoniasis (3).

There are limited studies on trichomoniasis among female and
male patients in Turkey. T. vaginalis infection was found 4.5%,
7%, and 8.69% among women with vaginal discharge by con-
ventional methods such as microscopy and culture in Turkey (3-
6-7). T. vaginalis infection was diagnosed in 2.7% and 0.9% male
patients with urethritis and in an asymptomatic control group by
microscopy of centrifuged urine samples, respectively (8). Simi-
larly, 0.2% of urine samples of male patients were found to be
positive by microscopy (9). However, positivity rates of 5.8% and
1.4% were revealed by microscopy and culture methods using
urethral discharge of male patients with non-gonococcal urethri-
tis, respectively (10). Similarly, urethral discharge and urine sed-
iments of male patients with non-gonococcal urethritis showed
positivity rates of 12% and 4%, while none of the samples test-
ed positivity by the culture method (11). In the present study,
urine samples were chosen as their collection is a non-invasive
sampling method and nested PCR was performed as a sensitive
and specific method; our results were compared with those of
conventional methods such as microscopy and culture method.
We found no positivity using microscopy and culture methods,
but a positivity rate of 6.5% was detected by performing nested
PCR, which is comparable with other results obtained in previous
studies that used urethral discharge and/or urine samples. To our
knowledge, our study is the first on trichomoniasis among male
patients in Malatya, Turkey. In a previous study in 2008 that was
conducted in female patients in Malatya, T. vaginalis infection
was detected at 4.6% from vaginal discharge samples on per-
forming microscopy and culture methods in 2008. These results
show that there is a need for standard routine diagnostic assays
such as nested PCR for the correct and timely treatment as well
as for the control of trichomoniasis.

The presence of more than five leucocytes and more than three
erythrocytes in urine sediments of patients under a high-pow-
er (400x) microscopic field is accepted as urinary tract infection
respectively. One of the reasons for microscopic hematuria is
urinary tract infection (15-16). In the present study, according to
white and red blood cell counts in urine, 47 out of the 138 pa-
tients tested positive for urinary tract infection. Fisher's exact Test

results revealed a statistically significant relationship between
urinary tract infection and nested PCR positivity (p=0.003) (Table
1, 2). There were two T. vaginalis-positive patients without uri-
nary tract infection. Urine analysis of one of them was negative
for leucocytes and erythrocytes and accepted as asymptomatic
infection. The other patient showed three leucocytes and seven
erythrocytes, which can be a sign of suspected urinary tract infec-
tion. There is a requirement for conduction further studies with
trichomoniasis patients to understand the relationship between
laboratory analyses and trichomoniasis.

Male trichomoniasis can be a source of infection for the partner,
and trichomoniasis has been implicated as a significant risk fac-
tor for the sexual transmission of HIV and other possible STls as
well as of cervical cancer (2-4).

CONCLUSION

Direct microscopic, culture and Nested PZR methods were ap-
plied to investigate the presence of T. vaginalis in urine speci-
mens of working male patients and it was concluded that Nested
PZR method is more sensitive than the other methods. Although
the PZR method is an expensive method, it improves the diag-
nostic sensitivity and makes the hidden carriers in the community
more open to treatment of more cases. In addition, asymptom-
atic persons should also be screened to remove those affected,
to determine the actual prevalence of the disease in the popula-
tion, it is recommended for taking precautions.
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