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Abstract. Trichomoniasis is one of the most common sexually transmitted parasitic diseases in the world. The 

cytopathic effect of Trichomonas vaginalis occurs due to mechanical stress and subsequent phagocytosis of the 

necrotic cells. The current study was planned to investigate the phagocytic activity of T. vaginalis trophozoites on 

erythrocytes using scanning electron microscopy. T. vaginalis trophozoites and erythrocytes were allowed to 

interact for 30, 60 and 90 min. The results showed adhesion between trophozoites and erythrocytes on the 

whole surface of the parasite after 30 min of incubation. Trophozoites formed 2 types of pseudopodia: filopodia 

then lobopodia that enhanced the contact between trophozoite and erythrocytes after 60 min of incubation. 

Finally, erythrocytes were engulfed by the parasites after 90 min of incubation. These results indicate that the 

hemolytic activity of T. vaginalis is a contact-dependent process and is crucial for obtaining nutrients for the 

parasite. 
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Activitatea fagocitară a Trichomonas vaginalis: studiu in-vitro 

 

Rezumat. Trichomonoza este una dintre cele mai frecvente boli parazitare cu transmitere sexuală din lume. Efectul 

citopatic al Trichomonas vaginalis se datorează stresului mecanic și fagocitozei ulterioare a celulelor necrotice. 

Studiul curent a fost planificat pentru a investiga activitatea fagocitară a trofozoitilor de T. vaginalis pe eritrocite 

folosind microscopie electronică de scanare. Trofozoiții și eritrocitele T. vaginalis au fost lăsate să interacționeze 

timp de 30, 60 și 90 min. Rezultatele au arătat adeziunea între trofozoiți și eritrocite pe întreaga suprafață a 

parazitului după 30 de minute de incubare. Trofozoiții au format 2 tipuri de pseudopodie: filopodia apoi lobopodia 

care a sporit contactul dintre trofozoit și eritrocite după 60 de minute de incubare. În cele din urmă, eritrocitele au 

fost distruse de paraziți după 90 de minute de incubare. Aceste rezultate indică faptul că activitatea hemolitică a T. 

vaginalis este un proces dependent de contact și este crucială pentru obținerea de nutrienți pentru parazit. 
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Introduction 
 
Trichomoniasis is one of the most common 
sexually transmitted parasitic diseases in the 
world (Ziaei Hezarjaribi et al., 2019). It is 
caused by the protozoan Trichomonas 
vaginalis (Guenther and Dezzutti, 2003). 
Infection in females can cause vaginitis and 
cervicitis, while infection in males is 
frequently asymptomatic but it may be 
associated with other diseases with high 
morbidity in both male and female patients 
(Edwards et al., 2016) such as cancer, 
adverse pregnancy outcomes, infertility and 
HIV acquisition (Menezes et al., 2016). 
 
The cytopathic effect of T. vaginalis occurs 
due to mechanical stress and subsequent 
phagocytosis of cells. Trichomonas 
trophozoites attack the host cells by 
clustering around them causing injury and 
lysis, and then fragments of the necrotic cells 
were ingested by phagocytosis (Midlej and 
Benchimol, 2010). The proteins and 
glycoproteins displayed on the surface wall 
of T. vaginalis trophozoite plays a major role 
in adhesion (Petrin et al., 1998).  
T. vaginalis has the ability to cause 
phagocytosis of lactobacilli, leukocytes and 
epithelial cells to use them as a source of 
energy (Rendón-Maldonado el al., 1998; 
Poloni et al., 2016). Also, Pereira-Neves and 
Benchimol (2007) mentioned that  
T. vaginalis trophozoite changes its shape 
and acquires an amoeboid form during the 
engulfment of yeast cells which attach to the 
whole surface of trophozoite. 
 
The current study was planned to investigate 
the phagocytic activity of T. vaginalis 
trophozoites on erythrocytes using scanning 
electron microscopy. 
 
Materials and methods 
 
Experimental protocol 
 
T. vaginalis was isolated from a female 
patient complained of vaginitis and vaginal 
discharge in the Gynecology and Obstetrics 
Hospital, Ain Shams University – Cairo – 
Egypt. It was cultured in vitro in Trypticase-
yeast extract-maltose medium at 37°C, pH 

6.0, supplemented with 1ml horse serum, 
streptomycin sulfate (100,000 µg/ml) and 
Crystalline penicillin (1,000,000 IU/ml) 
(Diamond, 1957). 
 
Blood was taken from a human volunteer with 
AB group. Erythrocytes were washed 3 times in 
phosphate buffer saline after centrifugation 
(10000 RPM for 5 mins). Trophozoites of  
T. vaginalis and erythrocytes were allowed to 
interact for 30, 60 and 90 min in PBS (In 3 
replicates of culture tubes, then the average 
was calculated). The erythrocytes: parasites 
ratio was 100:1 (Rosset et al., 2002). 
 
Scanning electron microscopy 
 
After interaction, the cells were collected and 
rinsed in 2.5% glutaraldhyde fixative solution 
buffered with 0.1% phosphate buffer for 2.5 
hours. Then the cells were allowed to adhere to 
glass coverslips previously coated with 0.1% 
poly-L-lisine and post fixed with 1% OsO4 for 2 
h. Fixed samples were then dehydrated 
through ascending grades of ethanol and then 
were dried at critical point dryer using liquid 
carbon dioxide with Bal-Tec CPD030. The 
samples were examined with Philips XL30 
scanning electron microscope operated at 10-
30 KV, at the electron microscopy unit, Ain 
Shams University (Shoukry, 2011).  
 
Results and discussion 
 
There was adhesion between the 
erythrocytes and the whole surface of the 
parasite after 30 min of incubation (figures 
1A, 1B). Then trophozoites formed 2 types of 
pseudopodia: filopodia (figures 2-3) then 
lobopodia (figure 4) that enhanced the 
contact between trophozoite and 
erythrocytes after 60 min of incubation. 
Finally, erythrocytes were engulfed by the 
parasites after 90 min of incubation through 
a suction mechanism (figure 4). 
 
Adhesion of erythrocytes to the whole 
surface of the parasite as shown in (figures 
1A, 1B) suggests that haemolysis of 
erythrocytes is a contact-dependent 
mechanism. This coincides with Fiori et al. 
(1993) who reported that hemolysis is a 
contact-dependent process.  
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Figure 1 (A, B). Interaction between Trichomonas vaginalis trophozoite and erythrocytes after 30 min of incubation.  
E = Erythrocyte. T = Trichomonas. AX = Axostyle. 

 
 

 
 

Figure 2. Interaction between Trichomonas vaginalis 
trophozoite and erythrocytes after 60 min of 

incubation. E = Erythrocyte. T = Trichomonas.  
F = Filopodia. 

 
 

 
 

Figure 3. Interaction between Trichomonas vaginalis 
trophozoite and erythrocytes after 60 min of 

incubation. E = Erythrocyte. T = Trichomonas.  
AF = Anterior Flagellae. AX = Axostyle. 

 

 
 

Figure 4. Interaction between Trichomonas vaginalis 
trophozoite and erythrocytes after 90 min of 

incubation. E = Erythrocyte. T = Trichomonas.  
F = Filopodia. L = Lobopodia. 

 
 
Also, Mielczarek and Blaszkowska (2016) and 
Menezes et al. (2016) reported that 
Trichomonas trophozoites develop a complex 
process against the host cells that includes 
contact-dependent and contact-independent 
mechanisms which include molecules such as 
soluble factors, adhesins, proteinases, 
lipophosphoglycan that cause cytoadherence 
and cytotoxicity against the host cells. 
 
Also, Lustig et al. (2013) reported that 
cytolysis caused by T. vaginalis trophozoites 
was completely blocked when attachment of 
the parasites to host cells was prevented and 
also revealed that all Trichomonas strains 
showed strict contact-dependent cytolysis. 
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Engulfment of erythrocytes by Trichomonas 
trophozoite by the suction mechanism as 
shown in (figure 4) by SEM coincides with 
Rendón-Maldonado et al. (1998) who 
reported 2 mechanisms of engulfment of 
erythrocytes by T. vaginalis: the first is a 
suction mechanism with elongation of the 
erythrocyte plasma membrane and 
engulfment through a narrow endocytic 
channel and the second is through the 
emission of a phagocytic stoma. 
 
Conclusion 
 
These results indicate that the hemolytic 
activity of T. vaginalis is a contact-dependent 
process and is crucial for obtaining nutrients 
for the parasite. 
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