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Introduction 
 

Trichomonas vaginalisis a common parasitic 

protozoan with a cosmopolitan distribution 

responsible for the sexually transmitted 

trichomoniasis infection (Graves et al., 2019). 

The estimated annual incident cases by WHO 

were 156 million trichomoniasis cases in 

2016 all over the world (Rowley et al., 2019). 

Approximately 80% of T. vaginalis infections 

are asymptomatic in both women and men 

(Sutton et al., 2007 & Poole and Mcclelland, 

2013). Asymptomatic infected carriers are the 

main cause of spreading the infection in their 

community.  
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Trichomonas vaginalis (T. vaginalis) is a common health problem all over the world. The present 

study aimed to determine the prevalence rate and risk factors of T. vaginalis in females in Menoufia 

Governorate, Egypt and assess some immunological parameters includingIL-2, IL-17, IL22 and INFᵧ 

and their relation to cytopathological changes in asymptomatic and symptomatic T. vaginalis 

infected females. Two hundred females aging between 18 and 50 years' old were classified into two 

groups: Group I: Asymptomatic females subdivided into subgroup I a (non-infected) from which 

control subgroup were selected and I b (infected).Group II: Symptomatic females was subdivided 

into subgroup II a (non-infected) and II b (infected).The groups were screened for T.vaginalis by 

direct wet mount, Giemsa, Acridine orange (AO) and Papanicolaou (Pap) stained vaginal smears and 

culture technique. Cytopathological examination was done by using pap smears. Immunological 

detection of vaginal IL-2, IL-17, IL-22 and IFNγ were assessed using enzyme linked immunosorbent 

assay (ELISA). The results revealed that the prevalence rate of T. vaginalis was 22.5% (45/200) 

among the studied participants as proved by culture method, 25% (25/100) in asymptomatic females 

and 20% (20/100) in symptomatic females. There were significant elevated levels of IL-2, IL-17, IL-

22 and IFN-γ in asymptomatic infected subgroup(Ib) than symptomatic infected subgroup (IIb) and 

control subgroup and decrease in cytopathological changes including halo cells, reactive nuclear 

changes and ghost cell. Elevated cytokines play a protective effect in asymptomatic T.vaginalis 

infected females proved by histopathological inflammatory reaction and decrease symptoms in these 

females. 
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There were many different clinical signs and s

ymptoms of trichomoniasis depending on 

each individual immune status, number of 

infecting trophozoites and pathogenicity 

of the parasite (Petrin et al., 1998). 

Symptomatic patients had various symptoms 

including vaginal discharge and dysuria in 

women, urethral discharge and dysuria in men 

(Schwebke & Burgess, 2004).  

 

Untreated or persistent T. vaginalis in women 

has been associated with infertility, adverse 

birth out comes and increased risk of human 

immunodeficiency virus (HIV) transmission 

(Huppert, 2009 and Meites et al., 2015). 

Trichomoniasis is considered as one of the 

predisposing factors for cervical cancer 

(Depuydt et al., 2010). 

 

Diagnosis of vaginal infections is usually 

based only on the presence of signs and 

symptoms. This type of evaluation can lead to 

misdiagnosis of trichomoniasis as it can be 

confused with other sexually transmitted 

diseases (STDs) (Lecke et al., 2003 and 

Madhivanan et al., 2009). So, laboratory 

investigations are crucial for diagnosis, to 

ensure the appropriate treatment and infection 

control. 

 

Wet mount examination of vaginal fluid has 

50–60% sensitivity rate while the gold 

standard diagnostic test is the culture 

technique of vaginal smears (Hobbs and Sena, 

2013). Human immune and epithelial cells 

play an important role in controlling 

trichomoniasis by production of 

immunosuppressive cytokines (Han et al., 

2009). 

 

Host immune response and comparison 

between symptomatic and asymptomatic 

women are important to know the reasons of 

such pattern of infection and to highlight the 

possibility of trichomoniasis in the facilitation 

of HIV transmission (Shafir et al., 2009 and 

Hollman et al., 2010). The present study 

aimed to detect the prevalence rate and risk 

factors of T. vaginalis in asymptomatic and 

symptomatic females in Menoufia 

Governorate, Egypt and assess some 

immunological parameters includingIL-2, IL-

17, IL-22 and INFᵧ and their correlation to 

cytopathological changes in asymptomatic 

and symptomatic T. vaginalis infected 

women. 

 

Materials and Methods 

 

Patients and study design 

 

A cross sectional descriptive study was 

carried out on 200 females attending to 

Outpatient Clinics of General Health Center 

at Shebin Elkom and Obstetric & 

Gynaecological Department at Menoufia 

University, Egypt between May 2018 and 

July 2019.  

 

All females in this study were married, at the 

reproductive age and they accepted 

voluntarily to be enrolled in this study after 

approval of ethical committee at Faculty of 

Medicine, Menoufia University.  

 

All females that were below reproductive age, 

virgin, pregnant, menstruating, with douching 

or intercourse at the last  2–3 days and those 

who used antibiotic or anti-protozoal 

medication for the past 15 days before 

sampling were excluded from this study.  

 

Information was collected from each woman 

who voluntarily completed a questionnaire 

before examination. The questionnaire items 

included name, age, residence, education, 

parity, use of contraception, use of treatment, 

vaginal discharge (color, odor and amount), 

itching, dysuria, frequency of micturition, 

lower abdominal pain, backache, dysparonia, 

vaginal douching, partner symptoms and 

menstrual regularity. 
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The women were classified into two main 

groups 

 

Group I 

 

One hundred asymptomatic females with no 

complaint suggestive of vaginitis but attended 

to the clinic for other causes not matched with 

any vaginal complain.  

 

After diagnosis, by culture, this group was 

subdivided into: 

 

Subgroup I a 

 

Asymptomatic non-infected, 75 females were 

negative for T. vaginalis from which10 

females were taken as control group for 

cytokine detection and reexamination of pap 

stained vaginal smears for cytopathological 

changes.  

 

Subgroup I b 

 

Aasymptomatic infected, 25 females were 

positive for T. vaginalis. 

 

Group II 

 

One hundred symptomatic women, they 

complaining of many symptoms suggestive of 

vaginitis as offensive discharge, dyspareunia, 

itching, lower abdominal pain, backache, and 

dysuria. They were also subdivided after 

diagnosis by culture into:  

 

Subgroup II a 

 

Symptomatic non-infected, 80 females were 

negative for T. vaginalis. 

 

Subgroup II b  

 

Symptomatic infected, 20 females were 

positive for T. vaginalis.  

 

Specimen collection and examination 

 

Swabs 

 

From each examined women, three speculum 

assisted vaginal swabs were taken. The 

samples were collected from the posterior 

fornix of the vagina using sterile swabs. 

Neither lubricant nor antiseptic solution was 

used. The swab was inserted in the posterior 

fornix of the vagina and rotated well for 

proper sample collection (Nassef et al., 2014 

and Hussein et al., 2015).  

 

The first swab was placed in one ml sterile 

saline solution for wet mount, Giemsa and 

Acridine orange (AO) staining. The second 

one was spread on a slide and fixed with 95% 

Ethanol for vaginal smear staining by Pap 

stain (Salih et al., 2017 and Dey, 2018). The 

third swab was immersed in modified 

diamond culture media for T. vaginalis 

detection (Diamond et al., 1995). Within one 

hour, the tubes were transferred to 

Parasitology Lab, Faculty of Medicine for 

examination. 

 

Cervicovaginal lavage collection (stute et 

al., 2014) 

 

Vaginal lavage samples were collected for 

cytokines detection by flushing the lateral, 

anterior, and posterior vaginal walls and 

fornices of the vagina with 5 mL of sterile 

saline using a sterile plastic transfer pipette.  

 

The fluid rapidly collected after 30 seconds. 

The sample was aspirated and stored in 2 

aliquots at - 20°c for cytokines detection. 

Samples that contained blood were excluded. 

 

Smears preparation and examination 

 

Wet mount smear (Randonjic et al., 2006) 

was prepared by placing one drop from the 

sample of the first swap on microscopic glass 
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slide then covered by cover slip and examined 

at x 100 and 400 using light microscope. 
 

Giemsa-stained vaginal smear (Garcia, 

2001) 

 

One drop was taken from the first swap tube, 

then it placed on microscopic glass slide and 

air dried.  The smear fixed by dipping in 

absolute methanol for 5 min, stained for 20 

min at a dilution of 1:20 giemsa stain with 

phosphate buffer solution.  

 

The slide rinsed gently under running water 

and allowed to dry in a vertical position. The 

slide was examined at x1000by light 

microscope.  
 

Acridine orange stained vaginal smears 

(Randonjic et al., 2006) 

 

50 mg acridine orange powder was dissolved 

in 10 ml of distilled water to prepare stock 

solution. This powder was supplied by Sigma 

Aldrich co, Egypt, with Cat. Number 494-38-

2. 
 

One drop was taken from first swap tube, it 

was placed on microscopic glass slide, 

airdried, heat-fixed and stained by AO stain 

(One ml of Acridine orange stock solution 

and 0.5 ml of glacial acetic acid was added to 

50 ml of distilled water)for 20 sec.  
 

The prepared slides were holded in phosphate 

buffer solution (pH7.2) at room temperature 

in the dark until microscopic examination. 

The slides were examined while they were 

wet by placing the cover slip and scanned at 

x400 by fluorescent microscope using 

selective beam splitter of 510 nm barrier filter 

G 247 nm, additional filter of G 249 nm and 

excitation filter for narrow band excitation of 

255 nm.  
 

The slides examination was performed at 

Histology Lab, Faculty of Science, Menoufia 

University, Egypt. 

Direct samples examination by 

Papanicolaou (pap) stained smears (Doshi, 

2017) 

 

The second swab was rolled onto two clean 

slides. The slides were immediately fixed by 

immersion in a Coplin jar full of 95% ethanol 

for a minimum of 30 minutes. The slides were 

rinsed in tap water then dried in air, immersed 

in Harris Hematoxylin for 1-3 min then dried 

in air, rinsed in tap water then dried in air, 

immersed in 95% Ethanol for 10 dips then 

dried in air, immersed in OG-6 stain for 1.5 

min then dried in air, immersed in 95% 

Ethanol for 10 dips then dried in air, 

immersed in EA stain for 2.5 min then dried 

in air, immersed in 95% Ethanol for 10 dips 

then dried in air, 2 changes, cleared in 2 

changes of xylene, 2 min each then mounted 

with permanent mounting medium and 

examined by x200 and x400. In case of any 

delay in stain process, the slides were 

removed from alcohol and air-dried. 

 

Trichomonas vaginalis culture (Diamond et 

al., 1995) 
 

The culture was carried out on diamond's 

modified medium (Diamond Broth).The 

components of media include 20g pancreatic 

digest of casein,10g yeast extract,5g maltose, 

0.5g agar, 1g L- cysteine HCl, 0.2g L-

ascorbic acid, 0.8g dipotassium phosphate, 

0.8g monopotassium phosphate, 20mg 

gentamicin, 20mg vancomycin, l00ml sterile 

inactivated horse serum and 950ml double 

distilled water. The media was prepared and 

divided in culture tubes (10ml for each tube) 

then autoclaved, stored at +4°C in refrigerator 

and the used tube was first warmed by 

holding the tube under the arm or in the hand. 

The third vaginal swab was inoculated into 

the warmed media and the inoculated tubes 

were incubated at 37 °C in an anaerobic 

incubator for 7 days. Cultured tubes were 

examined daily by using wet mount method 

(prepared from the tube sediment using sterile 
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Pasteur pipette) and examined using x100 and 

x400 to detect the motile trophozoites of T. 

vaginalis. 

 
Cytopathological examination  

 

This step was performed in the Department of 

Pathology, Faculty of Medicine, Menoufia 

University.   

 

The degrees of inflammation in examined 

smears were categorized into three levels: 

mild inflammation (+ve) (less than 30 

inflammatory cells/ high power field), 

moderate inflammation (++ve) (30 to 100 

inflammatory cells/ high-power field) and 

severe inflammation (+++ve)(more than 100 

inflammatory cells/high-power field) (Barouti 

et al., 2013). Also, the types of inflammatory 

cells were specialized into halo cells,cannon 

balls, ghost cells and reactive nuclear changes 

were also recorded. 

 

Quantitative Estimation of Human IL2, 

IL17, IL22 and INFᵧ byELISA in vaginal 

lavage samples(Engvall and Perlmann, 

1971) 

 

Quantitative estimation of IL 2, IL17, IL22 

and INFᵧ incervicovaginal wash of positive 

and control subjects were performed by 

validated manual microplate ELISA kits in 

accordance with manufacturer instructions. 

The kits supplied by Shanghai Sunred 

Biological Technology Co., Catalogue No. 

201-12-0095, 201-12-0039 of IL 2 and 22 

respectively and Ray Biotech Co., Catalogue 

No.ELH-IL17 for IL 17 and abcam Co., 

Catalogue No. ab46025 for INF. According 

to standards’ concentration and the 

corresponding optical density (OD=450nm) 

values, the standard curve linear regression 

equation was calculated out and the OD 

values of the sample was applied on the 

regression equation to calculate the 

corresponding sample’s concentration. 

Statistical methods 
 

Data were statistically analyzed by statistical 

package SPSS version 22 (Armonk, NY: IBM 

Corp, 2013). Two types of statistics were 

done: Descriptive statistics: percentage (%), 

mean (x) and standard deviation 

(SD).Analytic statistics: Chi-square test (χ
2
), 

Students t-test, Analysis of 

variance(ANOVA) test and Kruskall Walklis 

test were used. Binary logistic regression 

analysis was performed to examine the 

independent effects of relevant risk factors of 

T. vaginalis infection. P-value of ≤ 0.05 was 

considered statistically significant. 

 

Results and Discussion 

 

A total of two hundreds non pregnant women 

from Menoufia Governorate were enrolled 

into this study (asymptomatic, n = 100; 

symptomatic, n = 100). The prevalence rate of 

T. vaginalis was 22.5% (45/200) among the 

studied participants by culture technique. The 

prevalence rate among asymptomatic women 

was 25% while among symptomatic women it 

was 20% (Table 1). 

 

The wet mount prepared smears and cultures 

showed trophozoite of T. vaginalis (15-30µm) 

with their characteristic morphological feature 

and jerky motility (Fig.1a). Violet, pear-

shaped trophozoites showing flagella and 

undulating membrane with anterior nucleus 

were detected inGiemsa-stained vaginal 

smears (Fig.1b).In Acridine orange stained 

vaginal smears, T. vaginalis trophozoite 

stained deeply red with a yellowish banana or 

rounded nucleus (Fig.1c).   

 

Pap stained vaginal smears showed oval and 

grey color T. vaginalis trophozoite (15-30 

µm) with characteristic flagella and nucleus 

(Fig.1d). The sensitivities of different 

diagnostic methods were estimated in relation 

to culture method (gold standard test) (Table 

2). The higher sensitivity rate and accuracy 
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were recorded by Acridine orange stain (76% 

and 94% respectively) followed by Giemsa 

stain (67% and 93% respectively).The least 

sensitivity and accuracy rates were recorded 

by pap stain (38 % and 81%) respectively 

(Table 2). The groups were described as 

regards their ages, education and residence. 

There was significant difference between 

infected and noninfected females in regularity 

of cycle, use of vaginal douching, presence of 

partner symptoms (p value of <0.001**, 

<0.001**, 0.001** respectively) (Table 3). 

 

The binary regression analysis showed that 

the risk factors for T. vaginalis infection in 

the studied participants were nearly increased 

16 times in presence of partners' symptoms 

than those with asymptomatic partners (P≤ 

0.001), also women used vaginal douches 

were nearly had 6 times higher risk for 

acquiring T. vaginalis infection than women 

not using it (P≤ 0.006) (Table 4). The 

cytopathological changes were detected by 

pap stained vaginal smears, the infected 

women showed presence of halo cells, 

reactive nuclear changes, cannon balls and 

ghost cells. 

 

The higher percentage of 90% were recorded 

as halo cells and cannon balls in symptomatic 

infected subgroup (II b) while reactive 

nuclear changes were noticed in 80% with 

higher rate (70%) of moderate inflammation 

reaction (Table 5). These cytopathological 

changes were more prevalent in symptomatic 

infected subgroup (II b) (Fig.2 a, b, c, d, e &f) 

than asymptomatic infected subgroup (I b) 

(Fig. 3 a, b, c & d) (Table 5).  

 

Regarding vaginal cytokines levels in T. 

vaginalis infected females, the higher mean 

levels of IL-2, IL-17, IL-22 and INFᵧ were 

detected in asymptomatic infected subgroup (I 

b) than symptomatic infected subgroup (II b) 

and the lower level were detected in control 

group (P ≤ 0.001) (Graph 1). There were 

significantly higher mean levels of IL-2 and 

INF ᵧ with negative halo cells and negative 

ghost cells (P < 0.05) in infected subgroups(I 

b& II b) (Table 6).  

 

There were also significantly lower mean 

levels of both IL-17 and IL-22 in the presence 

of halo cells (P<0.05) and reactive nuclear 

changes (P<0.05) in infected subgroups (I b& 

II b) (Table 6).  The mean levels of IL-2 and 

INF ᵧ were significantly lower with increased 

severity of inflammation in the same 

subgroups (P<0.05) (Graph 2). Also, there 

were significantly higher mean levels of IL-

17 and IL-22 in mild inflammation than in 

moderate inflammation and severe 

inflammation (P<0.05) in infected subgroups 

(I b& II b)(Graph 2). 

 

In the present study, the prevalence rate of T. 

vaginalis was evaluated between 

asymptomatic and symptomatic females 

attending to Outpatient Clinics of General 

Health Center at Shebin Elkom and Obstetric 

& Gynaecological Department at Menoufia 

University, Egypt. The prevalence rate was 

22.5% (45/200) by culture method.  

 

This rate was agreed with Elsherif and 

Youssef (2013), Nassef et al., (2014) and El-

Gayar et al., (2016), they found prevelance 

rate of 23%, 35.3%, 37.7% respectively in 

Mansoura, Menoufiya and Ismailia 

Governorate by using PCRand culture 

techniques. While Abou-kamar et al., (2017) 

and Hamdy and Hamdy (2018) were recorded 

lower prevalence rate of 13% and 8% in El-

Mansoura and Beni-Suef cities respectively 

by using culture and latex agglutination test. 

The wide world prevalence among suspected 

females ranges from 0.9 % to 80 % 

(Valadkhani et al., 2008 and Javanbakht et 

al., 2013). Despite the variation of 

prevalence, it is known that infection rates are 

usually higher in developing countries, 

depending on the scope and quality of health 



Int.J.Curr.Microbiol.App.Sci (2020) 9(4): 686-705 

 

692 

 

care, socioeconomic conditions, and 

educational status of the population 

(Siracusano et al., 2014). In the current work, 

the prevalence rate of T. vaginalis was 25% 

(25/100) in asymptomatic (Group I) and 20% 

(20/100) in symptomatic (Group II) by culture 

method.  

 

These results were agreed withthat recorded 

by Valadkhani et al., (2008), who reported 

higher prevalence among asymptomatic 

females than symptomatic ones (1.1% and 

0.8% respectively). While Nassef et al., 

(2014), Ton et al., (2015), Abou-kamar et al., 

(2017) and Nicholls et al., (2018) reported 

that the prevalence was more in symptomatic 

cases (38.1%,19.3%, 22% and 2.9% 

respectively) than asymptomatic (27.3%, 

0.7%,  5% and 1.3% respectively) ones.  

 

The presence of signs and symptoms, though 

supporting the diagnosis of trichomoniasis, 

cannot be used alone to achieve an accurate 

diagnosis. Also, lack of symptoms does not 

exclude the possibility of infection(Alves et 

al., 2011).In this study, there were 34 (17%), 

30 (15%), 27 (13.5%), 26 (13%) positive 

cases out of 200 cases by Acridine orange, 

Giemsa, pap staining and wet mount 

respectively with sensitivities of 76%, 67%, 

38% and 58% and specificities of 100%, 

100%, 100% and 93.5% respectively with 

accuracy rate of 94%, 93%, 81% and 91% 

respectively in comparison with culture as the 

gold standard in diagnosis of T. vaginalis 

infection (Caliendo et al., 2005 and 

Schwebke, 2005).  

 

These results were in accordance with 

Gavgani et al., (2008), Aboulghar et al., 

(2009), Zaki et al (2011), Patil et al., (2012), 

Nassef et al., (2014), Mahmoud et al., (2015) 

and Hussein et al., (2015) who showed that 

culture method was more sensitive than wet 

mount. In this study, Pap staining method has 

the same prevalence rate (13.5%) as wet 

mount one (13%). This comes in agreement 

with Hagag et al., (2019) who reported 16 % 

prevalence of trichomoniasis by pap stain. 

 

In the current work, there was significant 

association between T. vaginalis infection and 

cycle irregularity, using vaginal douches and 

presence of partners' symptoms with (p 

<0.001) for each of them respectively. Herein 

the presence of partners' symptoms 

significantly increases the risk of acquiring T. 

vaginalis infection 16 times more than those 

women whose partners are symptoms free (p< 

0.001).Men act as a reservoir for the infection 

and can transmit infection to their wife or 

partners (Crucitti et al., 2011).  

 

Moreover, the women used vaginal douches 

had significantly 6 times higher risk of 

acquiring T. vaginalis infection than those 

who are not using it. These results were in 

agreement with that the vaginal douching 

changes pH of vagina, decrease acidity and 

eliminate vaginal lactobacilli and these 

changes predispose to bacterial vaginosis 

(BV) (Ranjit et al., 2018). These results were 

also coincide with that reported by Tineet al., 

(2019), who found that59% of T. vaginalis 

positive women have a type 4 vaginal 

microbiome which includes strict anaerobic 

bacteria as Mycoplasma and decrease in 

Lactobacilli which increase pH of vagina. 

 

In the present study, by using pap stain for 

examination of the cytopathological changes, 

it showed cannon balls, perinuclear halo, 

reactive nuclear changes and ghost cells in 

infected females with percentage of 82%, 

75%, 64% and 53% respectively. These 

results were in agreement with Noël and 

Engohan- Aloghe (2010) who reported that 

the presence of cannonballs, perinuclear halo, 

reactive nuclear changes associated with T. 

vaginalis infection with percentage of (93%, 

90% and 88% respectively) and Hagag et al., 

(2019) who found that the presence of 
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perinuclear halo was present in 62% of T. 

vaginalis positive females. The present results 

cleared that the presence of   halo cells, 

reactive nuclear changes and ghost cells were 

less prevalent in asymptomatic infected 

subgroup (I b) than symptomatic infected 

subgroup (II b) with percent of 64%, 52%, 

40% among asymptomatic versus 90%, 80%, 

70% among symptomatic respectively. 
 

These cytopathological changes may 

explained by T. vaginalis nutrition habits as it 

derives nutrients from lysing and feeding on 

host cells causing necrosis of epithelial cells 

rather than induction of apoptosis thus 

converting epithelial cells into ghost cells 

(Ryan et al., 2011 and Lustig et al., 2013). 

The mean levels of all cytokines (IL2, IL17 

and IL22) and INFᵧ were significantly 

elevated in asymptomatic infected subgroup (I 

b) than symptomatic infected subgroup (II b) 

(p ≤ 0.001).  
 

These results agreed with that reported by 

Malla et al., (2007) who reported that 

elevation of IL 2 (P < 0.001) and INF (P < 

0.05) in mice infected by asymptomatic T. 

vaginalis isolates than symptomatic ones. 

Also, Jha et al., (2011) explained the 

elevation of cytokines (IL-17 and IL-22) by 

that they are induced by similar stimuli and 

both are made by T helper cell subsets. 

Elevated levels of cytokines (IL17 & IL22) in 

asymptomatic infected females produce a 

protective role and control the symptoms of T. 

vaginalis (Makinde et al., 2013 andValeri and 

Raffatellu, 2016).   
 

Similarly Zheng et al., (2008) and Feng et al., 

(2009) explained that protective role of IL-17 

and IL-22 by production of antimicrobial 

peptides, which is largely dependent on the 

synergistic action of IL-17 and IL-22 on 

epithelial cells. Also, Albanesi et al., (2000) 

and Nograles et al., (2008) explained that 

protective role of IL-17 and IL-22byinduction 

of epithelial cells to express chemokines that 

attract granulocytes, particularly neutrophils, 

to sites of infection. In the present study a 

lower cytopathological changes were detected 

in the presence of elevated level of IL-2, IL-

17, IL-22 cytokines and INF ᵧ. Herein, the 

mean level of IL-2 and INF ᵧ were 

significantly lowered with increased severity 

of inflammation in symptomatic infected 

subgroup (II b) and there were significantly 

higher mean levels of IL-2 and INF ᵧ with 

negative Halo cells and negative ghost cells in 

infected women. These results may explained 

with, the  high level of Th1 type cytokines IL-

2 and IFN-γ in asymptomatic infected females 

as compared to symptomatic infected females 

might be playing a role in maintaining low 

levels of infection (Malla et al., 2007). Also, 

Paintlia et al., (2002) reported that IFN-γ has 

been proved to increase macrophage mediated 

cytotoxity against T. vaginalis and played a 

role in elimination or suppression of 

proliferation of T. vaginalis. From the present 

results, it is cleared that the elevated mean 

levels of cytokines is associated with decrease 

inflammation degrees. These results agreed 

with Schwebke and Burgess (2004), who 

reported that T.vaginalis causes epithelial 

damage and IL-22 plays a protective role 

against this damage. The functions of IL-

17and IL-22 are very important in 

maintaining mucosal immunity against 

specific pathogens and enhancement of 

mucosal barrierrepair by stimulating epithelial 

cell proliferation and tight junction protein 

production (Zheng et al., 2008, Conti et al., 

2009 and Pickert et al., 2009). In the present 

work, the cytopathological examination 

revealed that the most prominent cells were 

lymphocytes in asymptomatic infected 

subgroup (I b) where IL-17 and IL-22 

elevated. 

 

 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Raffatellu%20M%5BAuthor%5D&cauthor=true&cauthor_uid=27915228
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Table.1 The prevalence rate of T. vaginalis infection in studied groups  

by different diagnostic methods 

 

Items 

 

GroupI 

(Asymptomatic) 

(n=100) 

No (%) 

GroupII 

(Symptomatic) 

(n=100) 

No (%) 

Total 

(n=200) 

No (%) 

χ
2

 p-

value 

Wet mount: 

Positive 

Negative 

 

15  (15.0) 

85  (85.0) 

 

11  (11.0) 

89  (89.0) 

 

26 (13.0) 

174 (87.0) 

 

0.71 

 

0.400 

Giemsa stain: 

Positive 

Negative 

 

17   (17.0) 

83  (83.0) 

 

13  (13.0) 

87  (87.0) 

 

30 (15.0) 

170 (85.0) 

 

0.63 

 

0.428 

Acridine orange: 

Positive 

Negative 

 

19   (19.0) 

81  (81.0) 

 

15  (15.0) 

85  (85.0) 

 

34 (17.0) 

166 (83.0) 

 

0.57 

 

0.451 

Pap stain: 

Positive 

Negative 

 

10  (10.0) 

90  (90.0) 

 

17  (17.0) 

83  (83.0) 

 

27 (13.5) 

173 (86.5) 

 

2.10 

 

0.147 

Culture: 

Positive 

Negative 

 

25  (25.0) 

75  (75.0) 

 

20  (20.0) 

80  (80.0) 

 

45  (22.5) 

155 (77.5) 

 

0.72 

 

0.397 

 

Table.2 Comparison between different methods of diagnosis of T. vaginalis infection  

as regard to culture in the studied females 

 

Items 

(n=200) 

Culture method (n=200) Sensitivity Specificity Accuracy PPV NPV 

Positive 

(n=45) 

No (%) 

Negative 

(n=155) 

No (%) 

Wet mount: 

Positive 

Negative 

 

26 (57.8) 

19 (42.2) 

 

0 

155 (100.0) 

 

58% 

 

100% 

 

91% 

 

100% 

 

89% 

Giemsa stain: 

Positive 

Negative 

 

30 (66.7) 

15 (33.3) 

 

0 

155 (100.0) 

 

67% 

 

100% 

 

93% 

 

100% 

 

91% 

Acridine 

orange: 

Positive 

Negative 

 

34 (75.6) 

11 (24.4) 

 

0 

155 (100.0) 

 

76% 

 

100% 

 

94% 

 

 

100% 

 

93% 

Pap stain : 

Positive 

Negative 

 

17(37.8) 

28(62.2) 

 

10 

145(93.5) 

 

38% 

 

 

93.5% 

 

 

81% 

 

 

63% 

 

84% 

PPV: positive predictive value 

NPV: negative predictive value 
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Table.3 Sociodemographic characteristics of infected and non-infected females 

 

Item Infected females 
(N=45) 
No (%) 

Non-infected 

females 
(N=155) 
No (%) 

χ
2 p-value OR (95% CI) 

Age (years) 
A (18-34) 
B (35-50) 

 
25 (55.6) 
20 (44.4) 

 
107 (69.0) 
48 (31.0) 

 
2.82 

 
0.093 

 
0.56 

(0.284-1.106) 
Education levels: 

Educated 
Illiterate 

 
28 (62.2) 
17 (37.8) 

 
106 (68.4) 
49 (31.6) 

 
0.60 

 
0.439 

 
0.76 

(0.381-1.520) 

Residence: 
Rural 
Urban 

 
34 (75.6) 
11 (24.4) 

 
116 (74.8) 
39 (25.2) 

 
0.01 

 
0.922 

 
1.04 

(0.481-2.246) 

Cycle regularity: 
Regular 
Irregular 

 
28 (62.2) 
17 (37.8) 

 
155 (100.0) 

0 

 
64.0 

 
<0.001** 

 
0.65 

(4.65-9.19) 

Parity 
Nullipara 
Multipara 

 
7 (15.6) 

38 (84.4) 

 
26 (16.8) 

129 (83.2) 

 
0.04 

 
0.846 

 
0.91 

(0.368-2.270) 

Vaginal douching: 
Yes 
No 

 
23 (51.1) 
22 (48.9) 

 
6 (3.9) 

149 (96.1) 

 
62.78 

 
<0.001** 

 

 
0.04 

(0.014-0.105) 

Types of 

contraception: 
Not used 
Condom 

Hormonal 
IUDs 

 
4 (8.9) 
1 (2.2) 

25 (55.6) 
15 (33.3) 

 
13 (8.4) 
7 (4.5) 

69 (44.5) 
66 (42.6) 

 
1.46 
0.48 
1.91 
1.24 

 
0.227 
0.489 
0.167 
0.266 

 
1.83(0.71-4.70) 
0.48(0.06-4.01) 
1.60(0.82-3.12) 
0.67(0.34-1.35) 

Partner' symptoms 
Present 
Absent 

 
10 (22.2) 
35 (77.8) 

 
3 (1.9) 

152 (98.1) 

 
23.62 

 
<0.001** 

 
0.07 

(0.018-0.264) 
OR: Odd's Ratio        CI: confidence interval P ≤ 0.001**is considered highly significant relation 

 

Table.4 Binary logistic regression analysis (B) for relevant risk factors for  

T. vaginalis infection in studied participants 

 

Variables B p-value OR 95% C.I 

Lower Upper 

Use of vaginal 

douches 

1.823 0.006* 6.19 1.667 22.994 

Presence of 

partners' 

symptoms 

2.760 0.001** 15.80 3.627 68.820 

B: Binary logistic regression analysis 

P ≤ 0.001**is considered highly significant relation 

P ≤ 0.05*is considered significant relation 
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Table.5 Cytopathological response in asymptomatic (Subgroup I b) and symptomatic  

(Subgroup II b) infected females 

 

Items 

 

Infected females(n=45) χ
2

 p-value 

Subgroup I b 

(n=25) 

(%) 

Subgroup II b 

(n=20) 

(%) 

Total (n=45) 

(%) 

Halo cells: 

+ve 

-ve 

 

16 (64.0) 

9 (36.0) 

 

18 (90.0) 

2 (10.0) 

 

34 (75.6) 

11 (24.4) 

 

4.07 
 

0.044* 

Reactive nuclear 

changes: 

+ve 

-ve 

 

 

13 (52.0) 

12 (48.0) 

 

 

16 (80.0) 

4 (20.0) 

 

 

29 (64.4) 

16 (35.6) 

 

 

3.80 

 

 

0.05* 

Cannon balls: 

+ve 

-ve 

 

19 (76.0) 

6 (24.0) 

 

18 (90.0) 

2 (10.0) 

 

37 (82.2) 

8 (17.8) 

 

1.49 

 

0.222 

Ghost cells: 

+ve 

-ve 

 

10 (40.0) 

15 (60.0) 

 

14 (70.0) 

6 (30.0) 

 

24 (53.3) 

21 (46.7) 

 

4.02 
 

0.045* 

Trichomonas 

trophozoite: 

+ve 

-ve 

 

 

10 (40.0) 

15 (60.0) 

 

 

7 (35.0) 

13 (65.0) 

 

 

17 (37.8) 

28 (62.2) 

 

 

0.12 

 

 

0.731 

Coccobacilli: 

+ve 

-ve 

 

12 (48.0) 

13 (52.0) 

 

14 (70.0) 

6 (30.0) 

 

26 (57.8) 

19 (42.2) 

 

2.10 

 

0.138 

Degree of 

inflammation: 

Mild (+) 

Moderate (++) 

Severe (+++) 

 

 

10 (40.0) 

12 (48.0) 

3 (12.0) 

 

 

2 (10.0) 

14 (70.0) 

4 (20.0) 

 

 

12 (26.7) 

26 (57.8) 

7 (15.6) 

 

 

5.14 

 

 

0.077 

P ≤ 0.001**is considered highly significant relation 

P ≤ 0.05*is considered significant relation 
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Table.6 Relation between vaginal levels of IL-2, IL-17, IL-22 & INFᵧ and  

cytopathological changes in infected subgroups (I b & II b) 

 

 

 

 

Cytokines 

 

Cytopathological changes 

Halo cells Reactive N. 

changes 

Cannon balls Ghost cell 

+ve -ve +ve -ve +ve -ve +ve -ve 

IL-2 

 

Mean± 

SD 

16.33± 

6.09 

 

21.20±

5.78 

16.33±

6.21 

 

19.67±

6.12 

17.00± 

6.20 

 

19.91± 

6.71 

15.49± 

5.37 

 

19.84± 

6.64 

t- test 

 

P-value 

 

2.33 

 

0.024* 

1.73 

 

0.090 

1.19 

 

0.242 

2.43 

 

0.019* 

IL-17 

 

Mean± 

SD 

103.30

±22.54 

 

129.42

±21.62 

 

103.49

±23.53 

 

120.93

±33.77 

105.26±

23.53 

 

130.14±

21.05 

100.65±

20.46 

 

120.00±

25.78 

t- test 

 

P value 

3.37 

 

0.002* 

 

2.37 

 

0.022* 

2.76 

 

0.009* 

2.81 

 

0.008* 

IL-22 

 

Mean± 

SD 

56.55± 

14.90 

 

71.6± 

11.79 

55.7± 

14.8 

 

68.3± 

13.6 

58.49±1

5.49 

 

68.29± 

13.80 

57.86±1

7.18 

 

62.94± 

13.27 

t- test 

 

P-value 

 

3.05 

 

0.004* 

2.81 

 

0.007* 

1.65 

 

0.106 

1.10 

 

0.278 

INFᵧ 

 

Mean± 

SD 

83.21± 

14.50 

 

94.25±

11.77 

82.89±

14.35 

 

91.36±

13.75 

84.75± 

14.48 

 

91.24± 

14.72 

81.54± 

13.25 

 

90.89± 

14.70 

t- test 

 

P-value 

 

2.29 

 

0.027* 

1.92 

 

0.061 

1.15 

 

0.258 

2.24 

 

0.030* 

P ≤ 0.001**is considered highly significant relation 

P ≤ 0.05*is considered significant relation 
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Graph.1 Comparison between control group and infected females as regard  

vaginal cytokines levels (P ≤ 0.001) 
 

 
Mild inflammatory reaction (+) 

Moderate inflammatory reaction (++) 

Severe inflammatory reaction (+++) 

 

Graph.2 Relation between vaginal levels of IL-2, IL-17, IL-22 and INFᵧ and degree of 

inflammation in infected subgroups (I b & II b) 
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Fig.1a Wet mount smear showing T. vaginalis trophozite with  anterior 

nucleus and flagella (x10) 

Fig.1b Giemsa stain vaginal smear showing T. vaginalis trophozoite with anterior 

nucleus and flagella (x 100) 

Fig.1c Acridine Orange stained vaginal smear showing red T. vaginalis trophozoite 

with central yellow banana shaped nucleus (x 40) 

Fig.1d Pap stained vaginal smear showing oval grey color T. vaginalis trophozoite 

(red circles) with flagella and nucleus (x40) 
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Fig.2 a, b, c, d, e & f Cytopathological changes of vaginal smears by pap stain 

 

Fig.2a Mild (+) acute inflammation in symptomatic infected subgroup showing few numbers of 

neutrophils (red arrow) with epithelial cells with reactive nuclear changes (green arrow) (x40) 

(scale bar = 30 µm). Fig.2b Moderate (++) acute inflammation in symptomatic infected 

subgroup showed multiple cannon ball (red circles), collections of neutrophils (yellow arrow) on 

epithelial cells, T. vaginalis trophozoite (red arrow) and coccobacilli in background (x 40) (scale 

bar = 30 µm). Fig.2c Sever (+++) acute inflammation in symptomatic infected subgroup showed 

multiple neutrophils masking epithelial cells with multiple cannon ball (red arrow) and T. 

vaginalis trophozoite (red circles) (x40) (scale bar = 30 µm). Fig.2d T. vaginalis trophozoite (red 

circles) and ghost cell (yellow circles) in symptomatic infected females (x40) (scale bar = 30 

µm). Fig.2e Perinuclear halo (red circle), T. vaginalis trophozoite (red arrow), coccobacilli 

(green arrow) and clue cell (yellow arrow) in symptomatic infected subgroup(x40) (scale bar = 

30 µm). Fig.2f Squamous metaplasia in vaginal epithelial cells in symptomatic infected 

females(x40) (scale bar = 30 µm) 
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Fig.3 a, b, c & d  

 

Fig.3a Mild (+) chronic inflammation in asymptomatic infected subgroup showed cannon ball 

collection of lymphocytes on epithelial cells (red circles (x20). Fig.3b Moderate (++) chronic 

inflammation in asymptomatic infected subgroup showed multiple Cannon ball collections of 

lymphocytes (red circles) on epithelial cells (x10). Fig.3c Sever (+++) chronic inflammation in 

asymptomatic infected females (x20). Fig.3d Perinuclear halo (red circles) in asymptomatic 

infected subgroup(x40) 

 

This can be explained by important role of IL-

17 and IL-22 in the development of chronic 

inflammatory diseases (Valeri and Raffatellu, 

2016). Also, the different immune evasion 

mechanisms by T.vaginalis and the elevated 

level of cytokines in asymptomatic infected 

females produce differences in symptoms of T 

.vaginalis infection between infected 

females(Mercer and Johnson, 2018).  

 

It was concluded that elevated cytokines (IL2, 

IL17, IL22) and INF play a protective effect 

in asymptomatic T. vaginalis infected females 

proved by cytopathological inflammatory 

reaction and decrease symptoms in these 

females. It was recommended that the 

cytopathological changes in Pap smear is 

important in symptomatic T.vaginalis infected 

females to achieve early detection of nuclear 

changes, presence of halo cells and ghost cells 

that evaluate grades of inflammatory 

reactions. 
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