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Abstract                                                                                                                                                  

Background: Trichomonas vaginalis (T. vaginalis) is the most prevalent non-viral, sexually 
transmitted disease (STD), with an established 180 million new infection occurring each year.    
T. vaginalis has been viewed as a risk marker for other sexually transmitted agents or bacterial 
vaginosis.                                                                                                                                                               
Objective: To study the molecular and congenital characterization of Trichomonas vaginalis 
among Sudanese pregnant women.                                                                                                                           
Materials and methods: A total of 300 pregnant women were examined. 3 high vaginal 
swabs were collected from each pregnant woman in the second trimester. T. vaginalis was 
identified by wet mount microscopy, in-pouch culture method, and real-time polymerase chain 
reaction (PCR) technique.                                                                                                                                     
Results: From the 300 women investigated, 213 (71%) were found positive for T. vaginalis by 
microscopic examination, 148 (49.3%) were found positive by in pouch culture method, and 267 
(89%) were found positive by real-time PCR technique. Among the 300 pregnant women, 62 
women (20.7%) delivered low-birth weight babies, 60 women (20%) had premature labor, and 9 
women (3.0%) had abortion. 148 patients were found positive by both microscopic examination 
and real-time PCR technique, while 87 patients were found negative by both techniques. The 
sensitivity, specificity and negative predictive value of microscopic examination and real-time 
PCR technique were 79.7%, 100%, 100%, 37.9% respectively. There was no significant 
difference in the results of in-pouch culture and real-time PCR technique.                                                     
Conclusion: There was an association between T. vaginalis infection and premature labor and 
delivery of low-birth weight infants. In-pouch culture method proved to be the best method to 
isolate T. vaginalis from vaginal discharges. Real-time PCR. technique was the highly sensitive 
and specific method for laboratory diagnosis of T. vaginalis. 
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Introduction                                                                                                                                                 

T. vaginalis is considered to be a risk factor in transmitting the human immunodeficiency virus. 
Also there is an association of T. vaginalis with poor outcome of pregnancy, including premature 
rupture of membrane, premature delivery, and low-birth weight babies. Furthermore, T. vaginalis 
infection has been pointed as a risk factor for cervical cancer1.                                                                                
T. vaginalis infection constitutes a major global cause of acute illness, long-term disability, and 
psychological consequences for millions of men, women and children. Trichomoniasis is the 
most common flagellate infection in man and second in prevalence to gonorrhea as a venereal 
disease. It is well known that males play a more important role in transmission than females2. 
However trichomoniasis is much more common in female; and men are usually asymptomatic 
carriers of the parasite. Although most cases of trichomoniasis are believed to be sexually 
transmitted, demonstration of this organism in men has always been difficult. Some groups of the 
population are more prone to genital trichomoniasis, as compared to other sectors of the 
community, i.e. teenagers, soldiers, prisoners, seamen, boarding house students, and individuals 
living under poor socio-economic condition3.                                                                                                           
Due to all these factors it is becoming highly important to screen pregnant Sudanese women to 
identify T. vaginalis infection. The aim of this study was to perform this task not only by 
conventional isolation and identification of  T. vaginalis but also by performing molecular 
characterization of this protozoa using real-time polymerase chain reaction (PCR) technique. The 
study was the first work on this subject in Sudan.  

Materials and methods  

A total of 300 pregnant Sudanese women in the second trimester (15-28 weeks pregnancy) were 
examined. The study was carried out during the period from 2008 to 2010. Ethical approval for 
the study was obtained from the research committee of Omdurman Islamic University. Pregnant 
women selected had no known pregnancy complications and did not receive treatment during 
pregnancy.                                                                                                                                                          
From each pregnant woman three high vaginal swabs were collected using a sterile specula and 
sterile cotton swab by experienced personnel from the posterior vaginal fornix. Swabs were 
soaked into 0.9% normal saline and examined microscopically for trichomonads within 10 
minutes of specimen collection.                                                                                                                              
T. vaginalis was isolated using in-pouch culture method (Biomed diagnostic, USA). In pouch 
culture is a self-contained system for the detection of T. vaginalis. The proprietary in-pouch 
medium used is selective for the transport and growth of T. vaginalis, and it inhibits the growth 
of contaminating other microorganisms. The cultures were incubated at 35 ο C and examined for 
motile T. vaginalis.                                                                                                                                                                  
For DNA extraction of T. vaginalis, amplicon swabs were used for collecting high vaginal swabs 
for PCR analysis. The swabs were immersed in 1.0 ml of amplicon transport medium (Roche) 
and sent to the laboratory where an equal volume of amplicon diluent (Roche) was added.  
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The high vaginal swabs were transferred to tubes containing  1ml lysis buffer, 5 ul proteinase K, 
and 500ul guanidine chloride and 150 µl NH4 acetate, mixed and incubated at 37º C overnight. 
The mixture was boiled, cooled to room temperature, and then 2 ml pre-chilled chloroform were 
added, vortexed and centrifuge for 5 min at 3000 rpm. The upper layer was transferred to a new 
tube and 6 ml cold absolute ethanol were added, shaken, and kept at -20ºC for at least 2hrs or 
overnight. Sample was then centrifuged at 3000 rpm for15-20 minutes, supernatant was drained 
carefully, and the tube was inverted on a tissue paper for 5 minutes. The formed pellet was 
washed with 4 ml 70% ethanol, centrifuged at 3000 rpm for 15 minutes, and the supernatant was 
discarded, and the pellet was allowed to dry for 10 minutes. Later the pellet was re-suspended in 
200 ul distilled water, briefly vortexed and put in 40ºC incubator overnight. Then DNA was 
aliquoted into stock solution (stored at –20ºC) and working solution (stored at 4ºC).                              
Specific primers were used for real-time PCR amplification of T. vaginalis DNA. The 
amplification primers included:                                                                                                                             
BGL-1, 5: CTT CAT CCA  CGT TCA CC-3                                                                                                                  
BGL-2, 5: GAA GAG CCA AGG ACA GGT AC-3                                                                                                              
The reaction was performed according to QIAGEN Hot StarTaq DNA Polymerase (QIAGEN 
Inc., Valencia, USA). PCR amplification was carried out in a total volume of 50 μl in sterile 
PCR tube, containing 25 μl 2xtaq, 1μL mgcl2, 1μL each primer (Working primer 10% ), 17μL 
H2 O, and 5 μl template DNA. Thermocycling conditions were Gene Amp 9600 thermocycler 
(Applied Biosystems). Amplification PCR program started with an initial denaturation at 94°C 
for 2 minutes, 35 cycles of denaturation at 94°C for 30 sec, annealing at 62°C for 40 sec, 
extension at 72°C for 1 minute; and final extension at 72°C for 5 minutes. The amplified 
products (5 μl) were separated by electrophoresis in 1.5% agarose gel and visualized by staining 
with ethidium bromide using UV gel documentation system. Detection of T. vaginalis by real-
time PCR technique is shown in Fig. 1.  

 

Fig. 1.     Detection of T .vaginalis by real-time PCR technique 
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The Mann-Whitney U test (because of the rejection of normality) and receiver-operator-
characteristic curve analyses were performed with SPSS software, version 16.0 (SPSS Inc., 
Chicago, USA). They were used to identify differences in PVL genes between groups of samples 
that were PVL positive (PVL+) and PVL negative (PVL−). The level of statistical significance 
was set at a p - value of <0.05. 

Results        

From the 300 pregnant women investigated 213 (71%) were found positive for T. vaginalis by 
microscopic examination, 148 (49.3%) were found positive by    in-pouch culture method, and 
267 (89%) were found positive by real-time PCR technique. Microscopy and in-pouch culture 
method were less sensitive than real-time PCR technique for detection of T. vaginalis.                           
Among the 300 pregnant women 62 (20.7%) delivered low- birth weight babies, 60 (20%) had 
premature labor, and 9 (3.0%) had abortion.                                                                                                                  

148 patients were found positive by both microscopic examination and real-time PCR, while 87 
patients were found negative by both techniques. The sensitivity and specificity were 100%, 
57.2 and 69.4%, 100% respectively (Positive predictive value = 69.4%; Negative predictive 
value = 100%).                                                                                                                                                     

The sensitivity and specificity of microscopic examination as compared with real-time PCR. 
were 79.7%, 100%, 100%, 37.9% respectively (Table I). 

 

Table (1):   Sensitivity and specificity of real- time PCR                                                                   
technique according to microscopic examination 

 

Microscopic 
examination 

Real- time P.C.R  

Total Positive Negative 

Positive 213 0 213 

Negative 54 33 87 

Total 267 33 300 
 

                Sensitivity = 79.7 %.   Specificity = 100%                                                                                                                                                                     
Positive predictive value =100%                                                                                                                             

Negative predictive value = 37.9 % 
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There was no significant difference between in-pouch culture method and real-time PCR 
technique. Delivery of low birth weight babies was found significantly associated with 
microscopic examination results (p = 0.00), in-pouch culture results (p = 0.00), and real-time 
PCR results (p = 0.002). Occurrence of premature labor among study patients was found 
significantly associated with microscopic examination results (p = 0.00), in-pouch culture 
results (p = 0.00), and real-time PCR results (p = 0.002). Frequency of abortion among patients 
studied was not found significantly associated with microscopic examination results (p = 0.052), 
or with in-pouch culture results (p = 0.083), or with real-time PCR results (p = 0.284).  

Discussion 

This study was conducted in order to compare the applicability of different diagnostic techniques 
to identify vaginal trichomoniasis among pregnant women. The study also attempted to identify 
the association of different factors (prematurity, abortion, delivery of low-birth weight babies) 
with trichomonal infestation. In this context 213 women (71%) were found positive for                
T. vaginalis by microscopic examination, 148 women (49.3%) were found positive by in-pouch 
culture, and 267 women (89%) were found positive by real-time PCR technique. Previous work 
in Sudan showed a 20.6% after investigating 626 women for T. vaginalis by the wet-mount and 
culture techniques4.                                                                                                                                                           
Some workers examined 291 women in an antenatal clinic by these techniques and the rate of 
trichomoniasis was 19.9 % 5. 3% of the trichomoniasis pregnant women were found to have past 
history of abortion. Many previous studies depended only on wet mounts to diagnose                                           
T. vaginalis. In the present study wet mounts were accompanied by real-time PCR technique 
which was found more sensitive in the diagnosis of vaginal trichomoniasis. Also real-time PCR 
was found to have the same level of sensitivity as in-pouch culture employed in this study for 
detecting T. vaginalis among pregnant women. Wet mounts microscopic examination revealed 
35-80 %  sensitivity when compared with the culture method. In this study the sensitivity of wet 
mounts was found to be 100%, while its specificity was 57.2% when compared with the in-
pouch culture method. In this study, PCR sensitivity was found to be 79.7% lower than that 
previously reported (84-97%); and its specificity was found to be 100% higher than that 
previously reported (94-97%) by Lawing and his co-workers6.                                                                                      
87 vaginal swabs specimens were negative for T. vaginalis by microscopic examination and 152 
specimens were negative by in-pouch culture. These specimens turned to be positive when 
examined by the real-time PCR technique. This confirms the high detection rate of real-time 
PCR technique. 33 vaginal samples were found negative by PCR technique. This is because the 
existing primers could not recognize T. vaginalis DNA or there may be some variations of this 
parasite. However combination of culture, microscopy, and PCR technique is needed to score 
higher positive T. vaginalis results. Still PCR technique remains the highly specific and sensitive 
method. Nevertheless PCR technique is costly and not affordable to be used widely in the routine 
diagnosis of T. vaginalis infection.  
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In this study there was a significant association between the low-birth weight, premature labor, 
abortion and microscopic examination technique, in-pouch culture, and real-time P.C.R. This 
association agrees with previous reports which suggested that T. vaginalis carriage at mid-
gestation is associated with preterm delivery, low birth weight7. Epidemiological studies of 
urogential trichomoniasis had shown that the infective dose of T. vaginalis in women is low and 
the infection rate is high8. Untreated asymptomatic vaginal trichomoniasis may result in an acute 
clinical disease and cellular atypia. It may also serve as a reservoir for continuous disease 
transmission9.                                                                                                                                           
We recommend appropriate measures for prevention and control of T. vaginalis infection. Proper 
and early diagnosis of vaginal trichomoniasis should be accomplished by clinical and laboratory 
methods. Specific treatment of trichomoniasis should be started as early as possible to avoid 
complications and transmission to marital partners. Latex male condoms when used correctly can 
reduce the risk of sexual transmission of trichomoniasis.                                                                                      
Conclusion: There is an association between T. vaginalis and premature labour and delivery of 
low-birth weight infants. Trichomoniasis is apt to be more common in young age groups and 
tends to increase with pregnancy. In pouch culture method proved to be the best method to 
isolate T. vaginalis from vaginal discharges. Real-time P.C.R. technique is the highly sensitive 
and specific method for laboratory diagnosis of T. vaginalis. 

References 
 

1. El Sharkawy IM, Hamza SM, El Sayed MK. Correlation between Trichomonas vaginalis and 
female infertility. Egyptian Society Journal of Parasitology. 2000; 30 (1):187-94. 

2. Fonck K, Kidula N, Kirui N, Dinya A, Chola J, Bwaya J, Claeys P, Temmerman M. Pattern of 
sexually transmitted diseases and risk factors among women attending an STD referral clinic in 
Nairobi, Kenya. Sexually Transmitted diseases. 2000; 27 (7):417-23. 

3. Kafi SK, Mohammed AO, Musa HA. Prevalence of sexually transmitted diseases (STD) among 
women in suburban Sudanese community. Journal Medical Science. 2000; 105 (3):249-53. 

4. Omer, El Fadhil E.; M. Hag Ali, H. A. El-Naeem, H. H. Erwa. Incidence of vaginal 
trichomoniasis among patients presenting with vaginal discharge in Khartoum (Sudan). 
Wiadomosci Parazytologiczne (Poland), 1983; 29, (1&2): 65-69.  

5. Vivar A. 18 S ribosomal DNA-based PCR for diagnosis of Trichomonas vaginalis.  Clinical 
Microbiology. 2000; 38 (7):2683-7. 

6. Lawing LF, Gedges SR, Schwebke JR. Detection of trichomoniasis in vaginal and urine 
specimens from women by culture and PCR. J. Clin. Microbiol. 2000; 38, 3585-8. 

7. Miranda AE, Varhas PM, St. Louid ME, Viana MC. Sexually transmitted diseases among female 
prisoners in Brazil: Prevalence & risks factors. Sexually transmitted diseases. 2000; 27 (9) 491-5. 

8. Patel SR, Wises W, Patel SC, Estrada CA. Systemic review of diagnostic tests for vaginal 
trichomoniasis. Infect. Dis. Obstet. Gynecol. 2000; 8:248-57. 

9. Vishwanath S, Talwar V, Parasad R, Copaji K, Elias C, De Zoysa L. Syndromic management of 
vaginal discharge among women in a reproductive health clinic in India. Sexually Transmitted 
Infections. 2000;76 (4):303-6.  
 

 
 

Hassan, 2016: Vol 1(3) 

http://ajmsc./

	African Journal of Medical Sciences                      http://ajmsc.info
	Department of Medical Microbiology, Faculty of Medical Laboratory Sciences,
	Omdurman Islamic University, Khartoum, Sudan

	African Journal of Medical Sciences                      http://ajmsc.info
	African Journal of Medical Sciences                      http://ajmsc.info
	African Journal of Medical Sciences                      http://ajmsc.info
	African Journal of Medical Sciences                      http://ajmsc.info
	African Journal of Medical Sciences                      http://ajmsc.info

