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Abstract:  Trichonas vaginalis is a sexual, human 

flagellated protozoan-obligated parasite. In Iraq, there are few 

studies concerning trichomoniasis in men and no studies were 

conducted on men in Maysan province. So this study was 

conducted to estimate the infection rate (IR) of T. vaginalis in 

males and evaluated four methods that used in diagnosis of this 

parasite including Wet mount, Rapid antigen detection test 

(RADT), Conventional polymerase chain reaction (CO-PCR), 

and Real-time quantitative polymerase chain reaction (RT-

qPCR). Urine and semen samples were collected from 97 human 

males whose ages ranged from 18 to 50 years, and agreed to 

participate in the current study. 

With the wet mount (WM), no one had been detected to be 

infected (0/97) with T. vaginalis. In RADT, it finds that 

13.63%(6/44) of urine samples are positive for trichomoniasis by 

this test while all the semen samples gave negative results. 

Conventional PCR detected T. vaginalis in 18.18% (8/44) of 

urine samples and in 27.27% (12/44) of the semen sample. In 

Real-time quantitative PCR (RT-qPCR), T. vaginalis was 

detected in 29.54% (13/44) of urine samples and 31.82% (14/44) 

among the semen of the same males. The WM had the lower 

sensitivity of 0.0% and RT-qPCR had the highest sensitivity 

(100%) Finally, it can be concluded that the RT-qPCR is a 

golden standard tool for the diagnosis of T. vaginalis with high 

sensitivity and specificity and wet mount was poor and not 

recommended. 

.Keywords: T. vaginalis, males, wet mount, RADT, RT-qPCR, 

PPV 

 

1.Introduction  

T. vaginalis Donné, 1836 (Family: 

Trichomonadidae, Wenyon, 1926, Class: 

Parabasaila, Margulis, 1990) is an 

anaerobic extracellular flagellated 

protozoan obligated parasite in humans 

only, it had been observed at the first time 

in vaginal secretion by Alfred Francois 

Donné in 1836 (Donné, 1836; Soper, 

2003). 

https://journal.uokufa.edu.iq/index.php/ajb/index
mailto:hussainsaady@uomisan.edu.iq//
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T. vaginalis infected humans only and 

no vector or reservoir hosts in its life 

cycle (Kusdian and Gould, 2014). It takes 

an oval or pear shape, and sometimes, it 

even resembles an amoebal shape 

(Mahmud et al., 2017). It infected the 

urogenital tract of both human genders, 

male and female at all ages, adults, and 

children, in all regions of 

the world, whether they were rich or poor 

(Morris et al., 2021). WHO reported that 

276.4 million cases in 2008 are infected 

with T. vaginalis 90% of them located in 

poor regions (Rowley et al., 2019). 

Symptoms of the disease may occur in the 

infected individual during the period of 

incubation, which is between (5-28) days, 

but some individuals do not suffer from 

any symptoms (Tompkins et al., 2020). In 

males, Trichomoniasis is frequently 

asymptomatic or causes urethritis, which 

is often linked with cystitis, prostatitis, 

and epididymitis (Dalimi and Payameni, 

2021). Some semen characteristics are 

affected by T. vaginalis infection (Sena et 

al., 2007), as reducing the motility, 

viability, morphology, and increased 

seminal fluid viscosity (Gopalkrishnan et 

al., 1990). It showed that the infertility 

was induced by infected with T. vaginalis 

which is usually related to biophysical 

damage in spermatocytes. This damage 

associated with intensity of T. vaginalis 

in seminal fluid (Martinez et al., 1996). 

WHO reported that the globally T. 

vaginalis IR among males was estimated 

to be 1.0% (WHO, 2001), and about 0.5% 

in the USA, 0.6% in Europe and 0.1% in 

Asia (WHO, 2012). 

In some Iraqi provinces, it showed that 

the IR of male trichomoniasis in Basrah 

was 12% (Khalaf et al., 2010), Erbil, 

4.84% (Al-Jadoa and Mawlood, 2010), 

Al-Najaf, 

17.64% (Al-Kafagy et al., 2014), and 
Babylon, 9.29% (Al–Quraishi, 2015). 

 

In males, the accuracy of T. vaginalis 

diagnosis depends on the test method and 

the type of sample, urine, sperm, or semen 

fluid. Many methods are used in diagnosis 

of T. vaginalis including, microscopic, 

cultural, immunological, and molecular 

methods (Bruni et al., 2019). A wet mount 

(WM) is a widely used method because 

it’s simple, easy, and cheap. Asmah et al. 

(2018) found that its sensitivity and 

specificity were 31.6% and 100% 

respectively. The WM sensitivity is 

depended on the examiner’s experience, 

the sample collection period, the time 

between sample collection and 

examination, and the parasite intensity 

(>10
4
 organisms/ml) (Garber, 2005; Patil 

et al., 2012; Hobbs et al., 2013). The 

RADT is based on 

immunochromatographic capillary flow 

and the presence of polyclonal antibodies 

in the buffer (Meites et al., 2015). The 

advantage of this test is easy and rapid 

(takes about 30 min), safe (as a compact 

strip), and has low sensitivity and high 

specificity reach of 37.5% and 82.9 % 

respectively (Sheele et al., 2018). In 

conventional PCR (CO-PCR) the 

sensitivity and specificity reach 100 % 

and 99.9 % respectively (Khalaf et al., 

2010). The Real-time quantitative PCR 

(RT-qPCR) had a high sensitivity of 100 

% and high specificity of 99.6 % 

(Caliendo et al., 2005). 

 

This study aimed to estimate the IR of T. 
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vaginalis among men in Maysan province 

with using some methods including direct 

microscopy/WM, immunological/RADT, 

and molecular such as CO-PCR and R-

qPCR to detect T. vaginalis in urine and 

semen samples, and compare between 

these methods. 

2.Methodology  

The Ethical approval of the current 

study was obtained from the Maysan 

Health Directorate, Ethical Review Board with 

reference No. 2178 on 29/11/2021. 

All precipitates who delivered samples 

and accompanying data were de-

identified and allotted arbitrary numbers 

to ensure anonymity 

In WM, 0.5 ml of each urine or semen 

was taken aseptically, and centrifuged at 

3000 rpm for 5 minutes, then three slides 

were prepared from each specimen and 

examined under the light microscope 

(40x), and recorded the results of 

examination according to see the T. 

vaginalis or not. 

In the RADT test, one cassette and one 

dilution bottle containing buffer were 

used for each sample. A half ml of each 

semen or urine sample was added into 

the dilution buffer bottle and mixed well 

for 60 seconds. four drops of the mixture 

were added in the cassette sample well. 

The result was read after 15-30 minutes. 

When the line of antigen- antibody 

reaction is appeared, this indicated as 

positive result. 
 

CO-PCR, the T. vaginalis DNA was 

extracted using the Quick-DNA Miniprep 

kit (Zymo Research, USA), the extraction 

method was done according to the 

instruction of the kit manufacturing 

company. The purity and the 

concentration of the extracted samples 

DNA  were estimated by A Nanodrop. 

A specific primer of the β-tubulin genes, 

Forward 5՛-
TCCGTGGCCGTATGTCATCT- 3′ and 

Reverse 3՛-
GCTGTTGTGTTGCCGATGAA-5′ (169 

bp, Alpha DNA Canada, USA) (dos 

Santos et al., 2015). In each PCR 

reaction-microtube 25µl were taken as a 

final volume consisting of 5µl of Taq 

polymerase, 1µl of each forward and 

reverse primers (10 ρmol/µl), 3µl of the 

DNA sample, and 15µl of DW, and the 

PCR conditions were used as designated 

by dos Santos et al. (2015) with some 

optimizations as follows: initial 

denaturation-1 cycle at 95º C for 5 

minutes, 40 cycles included: denaturation-

2 at 94º C for 45 seconds, annealing at 63º 

C for 45 seconds, extension-1 at 72º C for 

45 seconds and finally, extension-2, 1 

cycle at 72º C for 10 minutes. 

 
The amplification products of DNA 

fragments were run through a 1.5% 

agarose gel in TBE buffer, using a 100bp 

ladder, in an electrophoresis unit (CBS, 

Scientific, USA) for 90 min at 70V 

(Sambrook et al., 1989). After running, 

the gel was stained by immersing it in a 

container containing RedSafeTM Nucleic 

Acid Staining Solution 20,000x (Intron, 

Korea), 3µl in 500ml DW, then it was 

photographed by gel document system 

(Labnet, USA). 

RT-qPCR, DNA was extracted by using 

the PrimeScriptTM RT reagent Kit 

(TaKaRa, Japan), Maxime PCR PreMix 

kit (iTaq) (Intron, Korea), KAPA SYBR® 

FAST qPCR Master Mix (2X) Kit 

(KAPA, USA), and RNA extraction 

(Direct-zol™ RNA MiniPrep) (Zymo 

Research, USA). The extraction method 

was carried out according to the 

instruction of the kit manufacturing 

company. The same specific β-tubulin 

gene primers which used in CO-PCR are 

used in this test (dos Santos et al., 2015) 

with some optimizations as follows: pre-
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denaturation at 95º for 5 min as hold 

cycle, then 40 cycles each consisted of 

denaturation at 95º for 2 min, annealing at 

62º for 2 min, extension 72º for 2 min. 

 

Statistical analysis: 

The statistical analysis of this study 

data was done by SPSS (version 28) 

software using Chi-square (χ
2
), test and t-

test and used a probability value p≤ 0.05 

as statistically significant criterion to the 

evaluation of wet mount, rapid antigen 

detection test, and molecular techniques 

in the diagnosis of T. vaginalis in males. 

RESULTS 

The results of this study (Table 1) showed that 

the direct microscopy examination of the wet 

mount of urine and semen samples of 97 

participants males could not detect any 

infection with T. vaginalis (IR was 0% for 

each semen and urine). 

The use of the RADT technique (Figure 1) for 

44 randomly selected males showed (Table 1) 

that the T. vaginalis IR was 13.63% (6/44) of 

urine samples whilst it could not detect any 

infection in semen samples (IR=0.0%). 

Additionally, of the of urine samples, it 

showed that this test had a sensitivity 35.7%, a 

specificity 96.7% and an accuracy 77.3% . 

Table 1 : A comparative between different 

diagnostic methods for detecting T. 

vaginalis among males in Maysan province 

 

 

 

TP: True positive, FP: False positive, ∑p: 

Summation positive, IN: Infection%, TN: True 

negative, FN: False negative, UD: Undetected, ∑N: 

Summation negative, SE: Sensitivity. Sp: 

specificity, PPV: Positive predictive value, NPV: 

Negative predictive value and Acc: Accuracy 

The CO-PCR detected about 18.18% (8/44) of 

urine and 27.27% (12/44) of semen samples, 

it showed that this test had a sensitivity 

57.1%, a specificity 100% and an accuracy 

86.4%, and of the semen samples, it had a 

sensitivity 85.7%, a specificity 100% and an 

accuracy 95.5% (Table 1). 

Of the 44 males, the RT-qPCR technique 

detected that 29.54%(13/44) of urine and 

31.82% (14/44) of semen samples were 

positive for T. vaginalis (Table 1 and Figure 

3). This study (Table 1, Figure 3) shows 

that the RT-qPCR had the highest accuracy 

for detecting T. vaginalis in the semen (100%) 

and urine (97.7%) and the highest sensitivity 

(100% and 92.8%) and specificity (100% and 

100%) for detecting T. vaginalis in semen and 

urine respectively. 

 

 

 

Figure 1: The cassettes of rapid antigen detect 

test (RADT) which using to diagnosis T. 

vaginalis A: positive result of urine sample, 

and B: negative result of semen sample. 

 

Met

hod 

sample No 

exa

m 

TP FP ∑P IN 

% 

TN FN ∑N SE % SP% PPV 

% 

NPV 

% 

Acc 

% 

W

M 

Urine 97 UD UD UD UD 83 14 97 UD 100 ----- 86.2 68.2 

Semen 97 UD UD UD UD 83 14 97 UD 100 ----- 68.2 68.2 

RA

DT 

Urine 44 5 1 6 13.63 29 9 38 35.7 96.7 83.3 76.3 77.3 

Semen 44 UD UD UD UD 30 14 44 UD 100 ----- 68.2  

CO

-

PC

R 

Urine 44 8 0 8 18.18 30 6 36 57.1 100 100 83.3 86.4 

Semen 44 12 0 12 27.27 30 2 32 85.7 100 100 93.8 95.5 

RT-

qP

CR 

Urine 44 13 0 13 29.54 30 1 31 92.8 100 100 96.8 97.7 

Semen 44 14 0 14 31.82 30 0 30 100 100 100 100 100 
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Figure 2: 1.5% agarose gel electrophoresis of the T. 

vaginalis β-tubulin gene CO-PCR DNA product t 

size 169 bp. Lines, 1:100 bp DNA Ladder; 2-5, 7- 

9,11: T. vaginalis positive cases, 6: T. vaginalis 

negative case, 12: positive control, 13: negative 

control. 

However, the cycle threshold value (Ct 

value) of all positive samples of urine and 

semen occurred between the cycles 19 and 21 

(Figure 3A). In another hand, it showed that 

the peaks of PCR reactions of all positive 

samples of both urine and semen occurred at 

the temperature ranged between 75 to 78˚C 

(Figure 3B). Additionally, It showed that β-

tubulin gene of each sample DNA had a 

single peak. 
 

A 

 

 

Figure 3: The RT-qPCR amplification curve 

of the T. vaginalis β-tubulin gene, A: the 

cycle threshold (Ct) of each positive samples 

and B: the curve of optimum temperature. 

 

The statistical analysis of this study data 

showed significant differences (χ2=50.355, 

p<0.001) between the four diagnostic 

techniques, wet mount test (WM), rapid 

antigen detection test (RADT), conventional 

PCR (CO-PCR), and real-time quantitative 

PCR (RT-qPCR) in their ability for detecting 

T. vaginalis in the urine and semen of the 

males. 

DISCUSSION 
 

The infection of males with the parasite T. 

vaginalis is not given as much attention as is 

the case with females, this may be due to the 

lack of clear symptoms in a high percentage of 

men compared to women. To date, most 

trichomoniasis research has been conducted in 

women (Van Gerwen et al., 2021). So, this 

study is conducted to investigate the IR of 

males whose ages ranged from 18 to 50 years. 

Four diagnostic techniques, including wet 

mount test (WM), rapid antigen detection test 

(RADT), conventional PCR (CO-PCR), and 

real-time quantitative PCR (RT-qPCR) are 

used to identify their ability to detect T. 

vaginalis in the urine and semen of the males. 

This study (Table 1) shows that the MW/direct 

microscopy failed to detect T. vaginalis in any 

sample of the 97 urine and semen samples. 

MW had the lowest sensitivity (0.0%) and the 

lowest accuracy (68.2%). These findings are 

consistent with the findings of Gaydos et al. 

(2017), Asmah et al. (2018), and Tchankoni et 

al. (2021) that this method had low sensitivity 

in detecting T. vaginalis. The low sensitivity of 

the MW/direct microscopy method in detecting 

the parasite is attributed to several reasons, 

such as the movement of trophozoites in a wet 

mount, light infection, low intensity of T. 

vaginalis, history of treatment, and the lack of 

experience of the microscopic examiner 
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especially since it relies on seeing the parasite 

moving (Nye et al., 2009). For this, it can be 

said that this method was not recommended in 

the diagnosis of T. vaginalis (Rogers et al., 

2014). 

With regard to the RADT method, this study 

showed the trichomoniasis IR in the urogenital 

tract of the males was 13.63% in urine 

samples. This finding is higher than that found 

by Tompkins et al. (2020) who found that the 

IR of this test among males was 0.5% and less 

than that found by Gaydos et al. (2017) 

who found the IR was 23.4%. The RADT 

(Table 1) detected only 35.7% (5/14) of the 

total positive infections but could not detected 

any infection in semen. RADT has a low 

sensitivity of 0.0, and 35.7% among semen and 

urine samples respectively, and it has a high 

specificity of 96.7% and 100% respectively 

with accuracy of 77.3% and 68.2% 

respectively. These results agree with the 

findings of Asmah et al. (2018) and Sheele 

et al. (2019) who found that RADT had low 

sensitivity (25% and 37.5% respectively) and 

high specificity (83.3% and 82.9% 

respectively). 
 

Some find that the PCR techniques are the 

golden methods for detecting T. vaginalis in 

the urine and semen of males (Asmah et al., 

2018). And showed that the Positive Predictive 

Value (PPV) and Negative Predictive Value 

(NPV) are very high in RT- qPCR compared to 

other methods . 

Positive predictive value (PPV) and negative 

predictive value (NPV) are the proportions of 

positive and negative outcomes on statistical 

and diagnostic tests that represent true positive 

and negative outcomes, respectively. They 

describe the performance of a diagnostic test or 

other statistical measure. PPV and NPV use the 

prevalence of a condition to determine the 

likelihood of a test diagnosing that specific 

disease, while sensitivity and specificity are 

independent of prevalence (Altman and Bland, 

1994). 

 

The current results showed that the IR of 

trichomoniasis using CO-PCR technique was 

18.18% among urine samples of participants 

males and 27.27% among semen samples. 

These results were higher than those by Zhang 

et al. (2022) who revealed that CO-PCR 

detected 7.8% and 2.97% of urine and semen 

samples respectively and less than that 

recorded by Hobbs et al. (2006) of pointed that 

the CO-PCR detected T. vaginalis in 53.8% of 

urine and 69.3% of semen respectively. This 

study shows that CO-PCR had moderate 

sensitivity (57.1%) and high specificity 

(100%) for urine samples and had high 

sensitivity (85.7%) and specificity (100%) for 

detecting T. vaginalis in semen samples and 

had high accuracy 95.5% and 86.4% 

respectively. These results of urine are in line 

with what Asmah et al. (2018) found a 

sensitivity of 40% and a specificity of 100% 

respectively, and in semen with Van Gerwen et 

al. (2021) who found a high sensitivity 

(97.2%), and specificity (99.9%) and with 

Zhang et al. (2022) who found that the 

sensitivity and specificity were 99.7% and 

100% respectively. 

The RT-qPCR technique finds that the IR of T. 

vaginalis was 29.54% among urine samples of 

the participant males and 31.82% among 

semen samples. This finding is similar to 

finding by Simpson et al. (2007) who revealed 

that the sensitivity of RT- qPCR for detecting 

T. vaginalis in urogenital samples was 96% and 

specificity 100%. 

Depending on the type of PCR technique, it is 

capable of detecting a very light infection of T. 

vaginalis reaching one trophozoite which 

cannot be detected in traditional tests like WM 

(Noh et al., 2019). The use of traditional 

techniques such as WM or cultures in the 

diagnosis of T. vaginalis has not given real 

results about the infection rate, especially in 

males, so it shows a large variation in infection 

rates when using different diagnostic methods 
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such as PCR technique. In this connection, 

Seña et al (2007) reported that the IR when 

using urine or urethral cultures was 15.6%, 

while it increased to 71.7% when using the 

PCR technique. 

RT-qPCR had the highest sensitivity (100%) 

and specificity (100%) for detecting T. 

vaginalis in semen samples high sensitivity of 

92.4% and high specificity of 100 for detecting 

this parasite in urine. These findings agree with 

Elsherif and Youssef (2013) who found that the 

RT-PCR technique had a high sensitivity 

(99.3%) and specificity (100%). These results 

are in line with what was found by previous 

studies, that PCR test of urine samples of males 

was highly sensitive than the microscopic test 

or culture (Schwebke and Lawing 2002;  Seña 

et al., 2007; Lee et al., 2012). 

 

However, this result shows that all RT-qPCR 

amplified products of cDNA of the T. vaginalis 

β-tubulin gene in urine and semen samples 

were detected at the cycle threshold value (Ct 

value) ranged from the 19
th

 to 21
st
 cycles 

(Figure 3A). This indicates that the samples had 

a high abundance of nucleic acid and also 

indicates that the primers are specific for T. 

vaginalis and the sensitivity of the β-tubulin 

gene with RT-qPCR was high. Additionally, it 

shows that the peaks of PCR reactions of all 

positive samples of both urine and semen 

occurred at temperatures ranging between 75 to 

78˚C (Figure 3B) and the β-tubulin gene of 

each sample DNA had a single peak. These 

findings confirmed the opinions of Simpson et 

al. (2007) and Elsherif and Youssef (2013). 

 

Conclusion 

This study found that males in Maysan 

Governorate are exposed to a high rate of 

infection with Trichomonas vaginalis, and that 

the traditional method represented by 

microscopic examination of wet swabs is 

useless, so modern methods such as PCR must 

be used. Molecular techniques especially RT-

qPCR represent the golden standard tool with 

high rates of sensitivity and specificity which 

makes it more recommended in the diagnosis 

of T. vaginalis in the fields of health, followed 

by RADT with moderate sensitivity and 

specificity, ultimately the wet mount was the 

less valuable method which makes it not 

suitable for the diagnosis of T. vaginalis. 

References 
1. Al-Jadoa, N. A. W., and Mawlood, H. H 

(2010). Epidemiological Study on 

Trichomonas vaginalis infection in Erbil Province. https://www.researchgate.net/publication/317017775 

2. Al-Kafagy, S. M., and Al-Hadraawy, M. 

K. (2014). Molecular and immunological 

study for detection of IL-6 in men infected 

with Trichomonas vaginalis parasite in Al- 

Najaf province; Iraq. Al-Qadisiyah Medical 

Journal, 10(18), 144-148. 

1. Al–Quraishi, M. A. (2015). Epidemiology 

study of Trichomonas vaginalis in Babylon 

province and the efficiency of mentha 

spicata leafs extracts in vivo. Journal of 

Natural Sciences Research, 4(2) 

https://www.iiste.org/Journals/index.php/J

NSR/article/view/10611/10794 

2. Asmah, R. H., Agyeman, R. O., Obeng-

Nkrumah, N., Blankson, H., Awuah- 

Mensah, G., Cham, M. and Ayeh-Kumi, 

P. F. (2018). Trichomonas vaginalis 

infection and the diagnostic significance of 

detection tests among Ghanaian 

outpatients. BMC Women's Health, 18(1):1-

10. 

3. Altman, D. G. and Bland, J. M. (1994). 

"Diagnostic tests 2: Predictive values". 

BMJ. 309 (6947): 102. 

doi:10.1136/bmj.309.6947.102. 

4. Asmah, R.H., Agyeman, R.O., Obeng-

http://www.researchgate.net/publication/317017775
http://www.researchgate.net/publication/317017775
https://www.iiste.org/Journals/index.php/JNSR/article/view/10611/10794
https://www.iiste.org/Journals/index.php/JNSR/article/view/10611/10794


Jabr et al., AL-Kufa University Journal for Biology-2024, Vol.16, Issue: 1  Page: 56-65 
 

[63] 

 

Nkrumah, N. Blankson H. Ayeh-Kumi P. 

Awuah-Mensah G., Cham M., Asare L. 

and Ayeh-Kumi P. F. (2018). 

Trichomonas vaginalis infection and the 

diagnostic significance of detection tests 

among Ghanaian outpatients. BMC 

Women's Health, 18: 206 

https://doi.org/10.1186/s12905-018-0699-5 

5. Bruni, M. P., da Silveira, M. F., 

Stauffert, D., de Oliveira Bicca, G. L., 

Dos Santos, 

6. C. C., da Rosa Farias, N. A. and Unemo, 

M. (2019). Aptima Trichomonas vaginalis 

assay elucidates significant underdiagnosis 

of trichomoniasis among women in Brazil 

according to an observational study. 

Sexually Transmitted Infections, 95(2): 

129-132. 

 

7. Caliendo, A. M., Jordan, J. A., Green, A. 

M., Ingersoll, J., Diclemente, R. J. and 

Wingood, G. M. (2005). Real-time PCR 

improves detection of Trichomonas 

vaginalis infection compared with culture 

using self-collected vaginal swabs. 

Infectious diseases in obstetrics and 

gynecology, 13(3): 145-150. 

 

8. Dalimi, A. and Payameni, S. (2021). 

Trichomonas Vaginalis Infection in Men 

with High-Risk Sexual Behaviors. Iranian 

Journal of Parasitology, 16(3): 411. 

9. Donné, A. (19 September 1836). 

"Animalcules observés dans les matières 

purulentes et le produit des sécrétions des 

organes génitaux de l'homme et de la 

femme". Comptes Rendus Hebdomadaires 

des Séances de l'Académie des Sciences (in 

French), 3: 385– 386. 

10. dos Santos, O., de Vargas Rigo, G., 

Frasson, A. P., Macedo, A. J. and Tasca, 

T. (2015). Optimal reference genes for 

gene expression normalization in 

Trichomonas vaginalis. PLoS One, 10(9), 

e0138331. 

11. Elsherif, R. H. and Youssef, M.A. F. 

(2013). Real-time PCR improve detection 

of Trichomonas vaginalis compared to 

conventional techniques. Comp Clin Pathol 

22: 295–300. 

https://doi.org/10.1007/s00580-011-1402-5 

12. Garber, G. E. (2005). The laboratory 

diagnosis of Trichomonas vaginalis. 

Canadian Journal of Infectious Diseases 

and Medical Microbiology, 16(1): 35-38. 

 

13. Gaydos, C. A., Schwebke, J., 

Dombrowski, J., Marrazzo, J., Coleman, 

J., Silver, B., and Fine, P. (2017). Clinical 

performance of the Solana® Point-of-Care 

Trichomonas assay from clinician-collected 

vaginal swabs and urine specimens from 

symptomatic and asymptomatic women. 

Expert review of molecular diagnostics, 

17(3): 303-306. 

 

14. Gopalkrishnan, K., Hinduja, I. N. and 

Anand Kumar, T. C. (1990). Semen 

characteristics of asymptomatic males 

affected by Trichomonas vaginalis. Journal 

of in vitro fertilization and embryo transfer, 

7:165-167. 

 

15. Hobbs, M. M., & Seña, A. C. (2013). 

Modern diagnosis of Trichomonas 

vaginalis 

16. infection. Sexually transmitted infections, 

89(6): 434-438. 

 

17. Hobbs, M. M., Lapple, D. M., Lawing, L. 

F., Schwebke, J. R., Cohen, M. S., 

Swygard, H. and Sena, A. C. (2006). 

Methods for detection of Trichomonas 

vaginalis in the male partners of infected 

women: implications for control of 

trichomoniasis. Journal of clinical 

microbiology, 44(11): 3994-3999. 

 

18. Khalaf, A. K., Al-Asadi, S. A., Al-

Yaaqub, A. J., and Al-Mayah, S. H. 

(2010). Use PCR technique to detect 

Trichomonas vaginalis among men in 

https://doi.org/10.1186/s12905-018-0699-5
https://doi.org/10.1007/s00580-011-1402-5


Jabr et al., AL-Kufa University Journal for Biology-2024, Vol.16, Issue: 1  Page: 56-65 
 

[64] 

 

Basrah province. Thi- Qar Med. J, 

4(2):2936. 

 

19. Kusdian, G. and Gould, S. B. (2014). The 

biology of Trichomonas vaginalis in the 

light of urogenital tract infection. 

Molecular and biochemical parasitology, 

198(2): 92- 99. 

20. Lee, J. J., Moon, H. S., Lee, T. Y., 

Hwang, H. S., Ahn, M.-H. and Ryu, J.-

S.(2012). 

21. PCR for Diagnosis of Male Trichomonas 

vaginalis Infection with Chronic Prostatitis 

and Urethritis. Korean J Parasito, 50(2): 

157-159. doi: 10.3347/kjp.2012.50.2.157 

22. Mahmud, R., Lim, Y. A. L., & Amir, A. 

(2017). Medical parasitology. Cham, 

Switzerland: Springer International 

Publishing. https://doi. org/10.1007/978-3-

319- 68795-7. 

23. Martinez-Garcia, F., Regadera, J., 

Mayer, R., Sanchez, S. and Nistal, M. 

(1996). 

24. Protozoan infections in the male genital 

tract. The Journal of Urology, 156(2): 340-

349. 

 

25. Meites, E., Gaydos, C. A., Hobbs, M. M., 

Kissinger, P., Nyirjesy, P., Schwebke, J. 

R., and Workowski, K. A. (2015). A 

review of evidence-based care of 

symptomatic trichomoniasis and 

asymptomatic Trichomonas vaginalis 

infections. Clinical infectious diseases, 

61(suppl_8): S837-S848. 

26. Menezes, C. B., Mello, M. D. S. and 

Tasca, T. (2016). Comparison of 

permanent staining methods for the 

laboratory diagnosis of Trichomoniasis. 

Revista do instituto de medicina tropical de 

são Paulo, 58:5. doi: 10.1590/S1678-

994620160005. 

27. Morris, S. R., Bristow, C. C., Wierzbicki, 

M. R., Sarno, M., Asbel, L., French, A., 

and Klausner, J. D. (2021). Performance 

of a single-use, rapid, point-of-care PCR 

device for the detection of Neisseria 

gonorrhoeae, Chlamydia trachomatis, and 

Trichomonas vaginalis: a cross-sectional 

study. The Lancet Infectious Diseases, 

21(5): 668-676. 

28. Noh C.-S., Kim S.-S., Park S.-Y., 

Moon H.-S., Hong Y. and Ryu J.-S. 

(2019). 

29. Comparison of Two PCR Assays for 

Trichomonas vaginalis. Korean J Parasito., 

57(1):27-31. doi:10.3347/kjp.2019.57.1.27 

30. Patil, M. J., Nagamoti, J. M., and 

Metgud, S. C. (2012). Diagnosis of 

Trichomonas vaginalis from vaginal 

specimens by wet mount microscopy, in 

pouch TV culture system, and PCR. 

Journal of global infectious diseases, 4(1): 

22. 

31. Rogers, S. M., Turner, C. F., Hobbs, M., 

Miller, W. C., Tan, S., Roman, A. M. and 

Erbelding, E. (2014). Epidemiology of 

undiagnosed trichomoniasis in a probability 

sample of urban young adults. PLoS One, 

9(3): e90548. 

 

32. Rowley, J., Vander Hoorn, S., 

Korenromp, E., Low, N., Unemo, M., 

Abu-Raddad, 

33. L. J. and Taylor, M. M. (2019). 

Chlamydia, gonorrhea, trichomoniasis, and 

syphilis: global prevalence and incidence 

estimates, 2016. Bulletin of the World 

Health Organization, 97(8):548-562P. 

 

34. Sambrook, J., Fritsch, E.F. and 

Maniatis, T. (1989). Molecular cloning: a 

laboratory manual (2
nd

 Ed.), New York, 

United States: Cold spring harbor 

laboratory press. 

35. Schwebke J. R. and Lawing L. F. (2002). 

Improved detection by DNA amplification 

of Trichomonas vaginalis in males. J Clin 

Microbiol., 40:3681– 3683. 



Jabr et al., AL-Kufa University Journal for Biology-2024, Vol.16, Issue: 1  Page: 56-65 
 

[65] 

 

36. Sena A. C., Miller W. C., Hobbs M. M., 

Schwebke J. R., Leone P. A., Swygard H., 

Atashili J. and Cohen M.S. (2007). 

Trichomonas vaginalis infection in male 

sexual partners: implications for diagnosis, 

treatment, and prevention. Clin Infect Dis., 

44:13–22. 

37. Sheele, J. M., Crandall, C. J., Arko, B. 

L., Vallabhaneni, M., Dunn, C. T., 

Chang, 

38. B. F., and Bigach, M. (2019). The 

OSOM® Trichomonas Test is unable to 

accurately diagnose Trichomonas vaginalis 

from urine in men. The American Journal 

of emergency medicine, 37(5):1002-1003. 

39. Sheele, J. M., Crandall, C., Arko, B., 

Vallabhaneni, M., Dunn, C., Chang, B. 

and Bigach, M. (2018). Accuracy of the 

OSOM Trichomonas Test Compared with 

the APTIMA Trichomonas Vaginalis Assay 

for Diagnosing T. Vaginalis in Men in the 

Emergency Department183. Annals of 

Emergency Medicine, 72(4): S74. DOI: 

https://doi.org/10.1016/j.annemergmed.201

8.08.188 

40. Simpson, P., Higgins, G., Qiao, M., 

Waddell, R., and Kok, T. (2007). Real-

time PCRs for detection of Trichomonas 

vaginalis β-tubulin and 18S rRNA genes in 

female genital specimens. Journal of 

medical microbiology, 56(6): 772-777. 

 

41. Soper D. (2004). Trichomoniasis: under 

control or undercontrolled? Am J Obstet 

Gynecol. 190(1):281-90. doi: 

10.1016/j.ajog.2003.08.023. 

 

42. Tchankoni, M. K., Bitty-Anderson, A. 

M., Sadio, A. J., Gbeasor-Komlanvi, F. 

A., Ferré, V. M., Zida-Compaore, W. I. 

C. and Ekouevi, D. K. (2021). Prevalence 

and factors associated with trichomonas 

vaginalis infection among female sex 

workers in Togo, 2017. BMC Infectious 

Diseases, 21(1): 1-7. 

43. Tompkins, E. L., Beltran, T. A., Gelner, 

E. J., & Farmer, A. R. (2020). Prevalence 

and risk factors for Trichomonas vaginalis 

infection among adults in the US, 2013– 

2014. PloS one, 15(6), e0234704. 

https://doi.org/10.1371/journal.pone.02347

04 

 

44. Van Gerwen, O. T., Camino, A. F., 

Sharma, J., Kissinger, P. J., and Muzny, 

C. A. (2021). Epidemiology, natural 

history, diagnosis, and treatment of 

Trichomonas vaginalis in men. Clinical 

Infectious Diseases, 73(6): 1119-1124. 

https://doi.org/10.1093/cid/ciab514. 

45. WHO (World Health Organization) 

(2001). Global prevalence and incidence of 

selected curable sexually transmitted 

infections: overview and estimates. 

WHO/HIV_AIDS/2001.02 WHO/CDS/CSR/EDC/2001.10. 

46. https://iris.who.int/bitstream/handle/10665/

66818/?sequence=1 

 

47. WHO (World Health Organization)

 (20

12). Global incidence and prevalence of 

selected curable sexually transmitted 

infections-2008. 

https://iris.who.int/bitstream/handle/106

65/75181/9789241503839_eng.pdf 

48. Zhang, Z., Sang, Y., Wu, P., Shang, My., 

Li, L., Duan, Y. and Mei, X. (2022). 

Prevalence and Genotype of 

Trichomonas vaginalis Among Men in 

Xinxiang City, Henan Province, China. 

Trichomonas vaginalis. Journal of 

Tropical Medicine, 2023: 

https://doi.org/10.1155/2023/4119956 

 

https://doi.org/10.1016/j.annemergmed.2018.08.188
https://doi.org/10.1016/j.annemergmed.2018.08.188
https://doi.org/10.1371/journal.pone.0234704
https://doi.org/10.1371/journal.pone.0234704
https://doi.org/10.1093/cid/ciab514
https://iris.who.int/bitstream/handle/10665/66818/?sequence=1
https://iris.who.int/bitstream/handle/10665/66818/?sequence=1
https://iris.who.int/bitstream/handle/10665/75181/9789241503839_eng.pdf
https://iris.who.int/bitstream/handle/10665/75181/9789241503839_eng.pdf
https://doi.org/10.1155/2023/4119956

