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Abstract: The aim of this study was to assess the usefulness of PCR for diagnosis of Trichomonas vaginalis infection
among male patients with chronic recurrent prostatitis and urethritis. Between June 2001 and December 2003, a total of
33 patients visited the Department of Urology, Hanyang University Guri Hospital and were examined for T. vaginalis infec-
tion by PCR and culture in TYM medium. For the PCR, we used primers based on a repetitive sequence cloned from T.
vaginalis (TV-E650). Voided bladder urine (VB1 and VB3) was sampled from 33 men with symptoms of lower urinary tract
infection (urethral charge, residual urine sensation, and frequency). Culture failed to detect any T. vaginalis infection where-
as PCR identified 7 cases of trichomoniasis (21.2%). Five of the 7 cases had been diagnosed with prostatitis and 2 with
urethritis. PCR for the 5 prostatitis cases yielded a positive 330 bp band from bothVB1 and VB3, whereas positive results
were only obtained from VB1 for the 2 urethritis patients. We showed that the PCR method could detect T. vaginalis when
there was only 1 T. vaginalis cell per PCR mixture. Our results strongly support the usefulness of PCR on urine samples
for detecting T. vaginalis in chronic prostatitis and urethritis patients.
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Trichomonas vaginalis causes an estimated 174 million sexu-
ally-transmitted infections (STIs) worldwide annually [1]. In
men, trichomoniasis can be associated with urethritis and pros-
tatitis. In addition, infection by T. vaginalis may increase the
transmission of human immunodeficiency virus (HIV). The
estimated prevalence of trichomoniasis in men ranges from
0% in asymptomatic men to 58% in high-risk adolescents. Ge-
nerally, however, the prevalence of trichomoniasis in men is
estimated to be low [2].

Prostatitis is the most common urological diagnosis in men
below 50 years of age, accounting for 8% of all office visits to
urologists [3]. It has been noted that about 50% of men of fer-
tile age have clinical signs of chronic prostatitis at least once in
their lifetimes. The most common form of prostatitis is chronic
prostatitis or chronic pelvic pain syndrome (CP/CPPS). How-
ever, despite its prevalence, prostatitis remains a poorly under-
stood disease, with the majority of diagnosed cases in humans
being of unknown etiology. No reference standard exists for
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diagnostic testing for CP/CPPS, and the condition is mostly
recurrent, with relapses lasting for varying periods [4]. Studies
of men with chronic prostatitis found that the cause was an
infection in 71.0-74.2%, with trichomoniasis as the specific in-
fection in 10.5-19.0% of cases |5,6]. Urethritis is a common,
global problem with important health consequences that in-
clude pain, epididymitis, and infertility. T. vaginalis has been
reported in 13% of patients with non-gonococcal urethritis
(NGU) [7].

Various methods have been used to diagnose trichomonia-
sis, such as wet mount, the Papanicolaou test and culture. Wet
mount examination is straightforward and rapid, but more
than 10°/ml of live protozoa are required for detection, and
cultures require inocula of 300-500 trichomonads/ml and spe-
cialized medium, as well as 2-5 days to make a diagnosis [8].
During recent years, molecular biological techniques have pro-
vided new approaches to the diagnosis of T. vaginalis infection
[2,9]. In our previous study [10], a highly sensitive and specific
PCR method was developed using primers based on the repet-
itive sequence of T. vaginalis (TV-E650); originally cloned by
Paces et al. [11]. This PCR-based method had a sensitivity and
specificity of 100%, and was able to detect T. vaginalis in vagi-
nal discharge fluid at a concentration as low as 1 cell per PCR
mixture.
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In Korea, PCR has not been used for diagnosis of T. vaginalis
infection in male patients with low urinary tract symptoms
(LUTS) except for the application of multiplex PCR in the case
of 11 patients with category III chronic prostatitis or chronic
pelvic pain syndrome [12]. In the present study, we used PCR
to diagnose T. vaginalis infection in 33 patients with chronic
recurrent prostatitis or urethritis.

Thirty-three Korean men (average age 36.7+9.1 years) who
visited Hanyang University Guri Hospital from June 2001 throu-
gh December 2003 were selected for this study. Most of the
patients complained of LUTS such as urethral charge, residual
urine sensation, and frequency. We used specimens from pre-
prostatic massage, expressed prostatic secretion (EPS), and post-
prostatic massage (2-glass test). We examined midstream pre-
prostatic massage urine samples (Pre-M and VB1), EPS, and
urine specimens after prostatic massage (Post-M and VB3). The
men were diagnosed as chronic prostatitis or urethritis by Pre-
M and Post-M specimens. Urethritis was defined as a urethral
swab Gram stain with > 5 polymorphonuclear cells per oil im-
mersion field. We identified chronic prostatitis (CP/CPPS Cat-
egory IIIA by the National Institutes of Health classification)
as greater than 10 white blood cells per high power field in ex-
pressed prostatic secretions obtained by prostatic massage.

For urine sediment cultures, first-void urine (VB1) and post-
prostate massage urine (VB3) samples (30 ml each) were cen-
trifuged at room temperature for 10 min at 1,500 g. Each su-
pernatant was aspirated, and 50 pl of sediment was put into a
tube containing 5 ml of TYM media for culture [10]. The inoc-
ulum in TYM medium was grown in a 37°C incubator for 2-5
days and the presence of the parasite was confirmed by light
microscopy. For the PCR, 5 pl of urine sediment was mixed
with 20 pl of Gene Releaser® (BioVentures Inc., Murfreesboro,
Tennessee, USA), and the mixture was boiled for 5 min using
a microwave oven. Then, it was centrifuged, and 3 pl of super-
natant was added to the PCR reaction mixture. The primers
were based on the T. vaginalis-specific repetitive DNA sequence

in clone TV-E650-1 [11]. The sequences of the PCR primers
were as follows: the primer 1: 5’ gagttagggtataatgtttgatgtg 3; the
primer 2: 5" agaatgtgatagcgaaatggg 3'. The PCR reaction mixture
contained primer 1 (10 pmol/pl) 1.5 pl, primer 2 (10 pmol/
pl) 1.5 pl, ANTP; (2.5 mM each) 2 pl, Taq polymerase (5 U/pl)
0.1 pl, pre-treated vaginal discharge 3 pl, 10x PCR buffer 2 pl,
and distilled water 9.9 y1l. The DNA was denatured for 5 min
at 95°C, followed by cycles of 30 sec denaturation at 94°C, 10
sec annealing at 50°C, and 30 sec extension at 72°C. Total 35
reaction cycles were run. To avoid product carryover, PCR reac-
tions were set up in an area physically separate from all activi-
ties involving amplified target sequences, thermocycling and
the running of gels.

To assess the sensitivity of PCR, T. vaginalis was counted with
a hemocytometer, and the number of trophozoites was adjust-
ed with PBS to 1, 3, 10, 50, 100, and 10,000 cells (T. vaginalis)
per PCR mixture. We tested the specificity of the PCR with DNA
extracted from Candida albicans, Chlamydia trachomatis, Neisse-
ria gonorrhea, and Escherichia coli.

By culture, we failed to detect any T. vaginalis whereas PCR
identified 7 cases of trichomoniasis among the 33 men (21.2%).
PCR for the 5 prostatitis cases yielded a positive 330 bp band
from both VB1 and VB3 whereas positive results were only ob-
tained using VB1 for the 2 urethritis patients (Table 1). Thus,
since the VB1 samples gave positive results in both the prosta-
titis and urethritis patients, VB1 (first voided urine) specimens,
which are collected easily, are suitable for PCR diagnosis of T.
vaginalis infection in men. The PCR method was sensitive enou-
gh to detect T vaginalis at a concentration as low as 1 cell per
PCR mixture (Fig. 1). Also, when DNAs from pathogens caus-
ing STI such as C. albicans, C. trachomatis, N. gonorrhea, and E.
coli were examined to test the specificity of the PCR, no ampli-
fication was obtained. In addition, we tested 84 male outpa-
tients (average age 42.7+10.8 years) without lower urinary
tract symptoms who visited Hanyang University Health Pro-
motion Center for routine checkups, and they also gave no

Table 1. Characteristics of patients giving positive results in PCR for Trichomonas vaginalis

Age Disease Symptoms Culture PCR VB1 PCR VB3
1 34 Prostatitis Urethral discharge + +
2 41 Prostatitis Urethral discharge, residual urine sensation +
3 43 Urethritis Urethral discharge +
4 27 Prostatitis Urethral discharge + +
5 32 Urethritis Residual urine sensation +
6 35 Prostatitis Residual urine sensation, frequency + +
7 34 Prostatitis Painful dysuria, residual urine sensation, frequency + +




Fig. 1. Agarose gel electrophoresis of the PCR products (330
bp) from increasing numbers of T. vaginalis. Lane 1: distilled wa-
ter (negative control), Lanes 2-7: 1, 3, 10, 50, 100, and 10,000
cells (T vaginalis).

positive outcomes for T. vaginalis by PCR or by culture (data
not shown). To estimate the prevalence of T. vaginalis infection
it will be necessary to test many more patients with recurrent
lower urinary tract infections.

Several PCR assays have been developed to detect T. vaginalis
in urine or vaginal specimens from women. However, detec-
tion of T. vaginalis in men by PCR methods has received less
attention. Urine-based PCR assays for men have been describ-
ed; Schwebke and Lawing [13] reported that PCR analysis of
urine specimens from men attending an STD clinic was far
more sensitive than culture for detecting trichomonas, and its
prevalence was high (17%; 52/300). Wendel et al. [14] report-
ed that the prevalence of T. vaginalis in an urban STD dlinic, as
tested by urine PCR and culture (13%; 47/363) was similar to
that of Chlamydia (11%), and Sefia et al. [15] detected T. vagi-
nalis infection in 177 (71.7%) of 256 male partners of women
with trichomoniasis using urine PCR-ELISAs, whereas urine or
urethral cultures were positive in only 40 of the men (15.6%).
These reports support our conclusion that the PCR method us-
ing urine samples is suitable for detecting T. vaginalis infection.

In conclusion, PCR using urine specimens is far more sensi-
tive than culture for detecting Trichomonas. PCR screening of T.
vaginalis among men with recurrent LUTS should be consid-
ered a part of any public health initiatives to control trichomo-
niasis.
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