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Abstract. Trichomonas vaginalis is the most common sexually transmitted parasite all over the world. The effect of 

trigonelline on T. vaginalis in-vitro was investigated in comparison to metronidazole. Three concentrations of 

trigonelline (12.5, 25 and 50 µg/ml) were tested on culture of T. vaginalis at different time points (after 24, 48 and 72 

hours) in comparison to the same 3 concentrations of metronidazole at the same different time points. Both 

trigonelline and metronidazole caused complete inhibition of the parasitic growth with concentration of 50 µg/ml 

after 24h. The minimal lethal concentration of trigonelline was 50 µg/ml after 24h, 50 µg/ml after 48h, 25 and 12.5 

µg/ml after 72h while in metronidazole it was 50 µg/ml after 24h and 48h and 25 µg/ml after 72h. Trigonelline also 

caused complete inhibition of the motility of T. vaginalis trophozoites with concentration of 50 µg/ml after 24h in 

comparison to metronidazole which caused complete inhibition of the motility of T. vaginalis trophozoites with 

concentration of 50 µg/ml after 24h and 25 µg/ml after 72h. The results suggest that trigonelline is as effective as 

metronidazole against T. vaginalis in-vitro with the added advantage of being a natural product. 
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Efectul trigonelinei în comparație cu metronidazolul pentru Trichomonas vaginalis: Un studiu preliminar 

in vitro 

 

Rezumat. Trichomonas vaginalis este cel mai frecvent parazit cu transmitere sexuală din întreaga lume. Efectul 

trigonelinei asupra T. vaginalis in vitro a fost investigat în comparație cu metronidazolul. Trei concentrații de 

trigonelină (12,5, 25 și 50 µg/ml) au fost testate pe cultura de T. vaginalis la diferite intervale de timp (după 24, 48 și 

72 de ore) în comparație cu aceleași 3 concentrații de metronidazol în aceleași intervale de timp. Atât trigonelina, cât și 

metronidazolul au provocat inhibarea completă a dezvoltãrii parazitare, cu concentrație de 50 µg/ml după 24 de ore. 

Concentrația letală minimă de trigonelină a fost 50 µg/ml după 24 h, 50 µg/ml după 48 h, 25 și 12,5 µg/ml după 72 h, 

în timp ce în metronidazol a fost 50 µg/ml după 24 h și 48 h și 25 µg/ml după 72 h. Trigonelina a determinat de 

asemenea inhibarea completă a motilității trofozoiților de T. vaginalis la concentrație de 50 µg/ml după 24 de ore, în 

comparație cu metronidazolul care a determinat inhibarea completă a motilității trofozoiților de T. vaginalis cu 
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concentrație de 50 µg/ml după 24 de ore și 25 µg/ml după 72 ore. Rezultatele sugerează că trigonelina este la fel de 

eficientă ca metronidazolul împotriva T. vaginalis in vitro, cu avantajul suplimentar de a fi un produs natural. 

 

Cuvinte cheie: Trichomonas vaginalis; Trigonelină; Metronidazol. 
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Introduction 
 
T. vaginalis is an important sexually transmitted 
parasite and associated with an increased risk of 
pelvic inflammatory disease, preterm birth and 
transmission of human immunodeficiency virus 
(Lockhart et al., 2019). Imidazole compounds as 
metronidazole, nitroimidazole and tinidazole are 
used for the treatment of trichomoniasis. These 
compounds may lead to the development of 
parasite resistance and several side effects 
(Midlej et al., 2019). Therefore, there is a need for 
an alternative treatment for this parasite. 
 
Trigonelline is a hydrophilic alkaloid extracted 
from a variety of plant species such as Trigonella 
foenum-graecum, Allium sepapea, Coffea species, 
Pissum sativum, Glycine max, and Lycopersicon 
esculentum (Mohamadi et al., 2018). It is a 
heterocyclic compound and has lower toxicity 
than chemical medicines (Arlt et al., 2013). 
Trigonelline has been reported for the treatment 
of cardiovascular diseases (Anwar et al., 2018). It 
also has an anti-lipidemic effect lowering serum 
cholesterol and triglycerides (Aldakinah et al., 
2017) and a scolicidal activity against 
Echinococcus granulosus protoscolices (Qin et al., 
2017).  
 
The aim of this study was to investigate the 
impact of trigonelline on T. vaginalis in-vitro in 
comparison to metronidazole. 
 
Materials and methods 
 
T. vaginalis was isolated from a female patient 
attending the Gynecology and Obstetrics 
Hospital, Ain Shams University suffering from 
vaginitis and vaginal discharge. The parasite was 
cultured in-vitro in Trypticase-yeast extract-
maltose (TYM) medium at 37°C, pH 6.0, 
supplemented with 1 ml heat inactivated horse 
serum, streptomycin sulfate (100,000 µg/ml) 
and Crystalline penicillin (1,000,000 IU/ml) 
(Diamond, 1957).  

 
Metronidazole tablets (250 mg/tablet, Flagyl, 
Sanofi-Aventis, Egypt) and trigonelline powder 
(Sigma-Aldrich®) were dissolved in distilled 
water. The parasite was incubated in 10 ml TYM 
medium containing different concentrations of 
metronidazole and trigonelline (12.5, 25 and 50 
µg/ml of each drug separately) for 24, 48 and 72 
h. Each concentration of each drug was 
distributed in 3 replicates of culture tubes, then 
the average was calculated.  
 
Cultures containing only parasites were included 
in the study as the control group.  
 
Evaluation of metronidazole and trigonelline 
efficacy was done by daily examination of the 
culture tubes to assess the multiplication and 
motility of the trophozoites under inverted 
microscope (40x), counting the number of 
trophozoites using neubauer cell-counter 
chamber, determination of the minimal lethal 
concentration of both drugs according to 
Meingassner and Thurner (1979), calculation of 
the percent of motility of trophozoites (ratio of 
motile to total number of parasites) (Ali, 2007), 
and calculation of the percent of inhibition of 
multiplication according to the equation: 
 
percent inhibition of growth = a – b x 100 / a 
 
where a = Mean number of trophozoites in 
control tubes and b = Mean number of 
trophozoites in test tube of each group 
(Palmas et al., 1984). 
 
Statistical analysis 
 
Quantitative data were presented as mean and 
standard deviation (SD). The obtained variables 
were compared using Mann–Whitney U-test. A 
significance level of p < 0.05 was used in all tests. 
All statistical procedures were carried out using 
SPSS version 15 for Windows (SPSS Inc, Chicago, 
IL, USA). 
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Results and discussion 
 
Metronidazole-treated culture showed complete 
inhibition of the parasitic growth at a 
concentration of 50 µg/ml after 24 h (figure 1).  

Decrease of growth of the trophozoites was 
observed at a concentration of 25 µg/ml after 
24h and 48 h until complete inhibition of 
growth after 72 h (figure 2). 
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Figure 1. Mean count of living Trichomonas vaginalis trophozoites in metronidazole and trigonelline cultures  
(Dose 50 µg/ml) 
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Figure 2. Mean count of living Trichomonas vaginalis trophozoites in metronidazole and trigonelline cultures  
(Dose 25 µg/ml) 

 

 
A concentration of 12.5 µg/ml did not cause 
complete inhibition of growth even after 72 h 
(figure 3). The effect of all concentrations 
showed a statistically significant difference 
compared to control (table 1). The minimal 
lethal concentration of metronidazole was 50 

µg/ml after 24 h and 48 h and 25 µg/ml after 
72 h. 
 
Trigonelline-treated culture showed complete 
inhibition of the parasitic growth at a 
concentration of 50 µg/ml after 24 h 
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incubation (figure 1). The decrease of growth 
of the trophozoites was observed at 
concentrations of 25 and 12.5 µg/ml after 24 h 
and 48 h respectively until the complete 
inhibition of growth detected after 72 h 
(figures 1, 2). The effect of all concentrations 
showed a statistically significant difference 
compared to control (table 2). The minimal 
lethal concentration of trigonelline was 50 
µg/ml after 24 h, 50 µg/ml after 48 h, 25 and 
12.5 µg/ml after 72 h. 
 
Metronidazole caused complete inhibition of the 
motility of T. vaginalis trophozoites at a 

concentration of 50 µg/ml after 24 h (figure 4) 
and 25 µg/ml after 72 h (figure 5). A 
concentration of 12.5 µg/ml did not had a 
complete inhibitory effect on the motility of the 
trophozoites even after 72 h (table 3) (figure 6).  
 
Trigonelline caused complete inhibition of the 
motility of T. vaginalis trophozoites at a 
concentration of 50 µg/ml after 24 h (figure 
4). The concentrations of 25 and 12.5 µg/ml 
decreased but did not have a complete 
inhibitory effect on the motility of the 
trophozoites even after 72 h (table 4) (figures 
5, 6). 

 
 

Table 1. Comparison between mean count of living Trichomonas vaginalis trophozoites at different follow up periods 
after exposure to various concentrations of metronidazole in comparison to control culture 

 

 
 
 

Living 
trophozoites 

after 24 hr 

P (sig) 
Vs 

control 

Living 
trophozoites 

after 48 hr 

P (sig) 
Vs 

control 

Living trophozoites 
after 72 hr 

P (sig) 
Vs 

control 
Mean ±SD Mean ±SD Mean ±SD 

Control 105.677 8.15 --- 91.33 5.13 --- 29 15.84 --- 

12.5 µg/ml 54.33 13.84 .05* 37.33 11.41 .05* 3 1.41 .05* 

25 µg/ml 28.66 6.62 .05* 14 1.60 .05* 0.00 0.00 .037* 

50 µg/ml 0.00 0.00 .037* 0.00 0.00 .037* 0.00 0.00 .037* 

S.D. = Standard Deviation; Sig. = Significance 
* = Significant; P = Probability. 

 
 

Table 2. Comparison between mean count of living Trichomonas vaginalis trophozoites at different follow up periods 
after exposure to various concentrations of trigonelline in comparison to control culture 

 

 
 
 

Living 
trophozoites after 

24 hr 

P (sig) 
Vs 

control 

Living 
trophozoites 

after 48 hr 

P (sig) 
Vs 

control 

Living 
trophozoites after 

72 hr 

P (sig) 
Vs 

control 
Mean ±SD Mean ±SD Mean ±SD 

Control 105.677 8.15 --- 91.33 5.13 --- 29 15.84 --- 

12.5 µg/ml 59.33 15.124 .05* 39.33 12.02 .05* 0.00 0.00 .037* 

25 µg/ml 32.33 6.72 .05* 16 1.83 .05* 0.00 0.00 .037* 

50 µg/ml 0.00 0.00 .037* 0.00 0.00 .037* 0.00 0.00 .037* 

S.D. = Standard Deviation; Sig. = Significance 
* = Significant; P = Probability. 

 
 

Table 3. Percentage of motile Trichomonas vaginalis trophozoites in TYM culture medium after exposure to various 
concentrations of metronidazole in comparison to control culture 

 

 After 24 hr After 48 hr After 72 hr 

Control 97.6% 80.33% 20.66% 
12.5 µg/ml 44.33% 23.66% 8.0% 
25 µg/ml 22.66% 14.66% 0.0% 
50 µg/ml 0.0% 0.0% 0.0% 
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Table 4. Percentage of motile Trichomonas vaginalis trophozoites in TYM culture medium after exposure to various 
concentrations of trigonelline in comparison to control culture 

 

 After 24 hr After 48 hr After 72 hr 

Control 97.6% 80.33% 20.66% 
12.5 µg/ml 48.66% 32.33% 9.66% 
25 µg/ml 26.66% 15.33% 3.66% 
50 µg/ml 0.0% 0.0% 0.0% 
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Figure 3. Mean count of living Trichomonas vaginalis trophozoites in metronidazole and trigonelline cultures  
(Dose 12.5 µg/ml) 
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Figure 4. Percentage (%) of motile Trichomonas vaginalis trophozoites in metronidazole and trigonelline cultures  
(Dose 50 µg/ml) 
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Figure 5. Percentage (%) of motile Trichomonas vaginalis trophozoites in metronidazole and trigonelline cultures  
(Dose 25 µg/ml) 
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Figure 6. Percentage (%) of motile Trichomonas vaginalis trophozoites in metronidazole and trigonelline cultures  
(Dose 12.5 µg/ml) 

 
 

Nitroimidazoles are prodrugs that are 
reductively activated under low oxygen 
tension which may lead to imidazole 
fragmentation and cytotoxicity (Dingsdag 
and Hunter, 2018). Metronidazole has many 
side effects such as central nervous system 
toxicity (Kuriyama et al., 2011). Also, 
Vaithiyam et al. (2019) reported a case of 
encephalopathy where metronidazole 
toxicity was an etiological factor and Arora et 
al. (2020) described a case who was 
receiving metronidazole for an amoebic liver 
abscess and developed encephalopathy and 

seizures. Other study revealed that 
metronidazole can induce neurotoxicity and 
infertility when used for long periods, which 
may be attributable to thiamine deficiency 
and oxidative stress as underlying 
mechanisms (Hassan et al., 2020). 
 
The results of this work suggest that 
trigonelline could be used in treatment of T. 
vaginalis infection as a replacement of 
metronidazole. This coincides with Qin et al. 
(2017) who reported a lethal effect of 
trigonelline on Echinococcus granulosus 
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scolices. Other studies also demonstrated that 
trigonelline effectively decreased the 
histopathological adverse effects of colitis in 
mouse with inflammatory bowel disease 
induced by dextran sodium sulfate (Omidi-
Ardali et al., 2019). Fahanik-Babaei et al. 
(2019) suggested that trigonelline could 
improve the Alzheimer's disease. Also, 
Pravalika et al. (2019) reported that 
trigonelline confers neuroprotection by 
reduced glutathione mediated 
myeloperoxidase inhibition in ischemic stroke 
and Sharma et al. (2018) reported that high 
cholesterol and steatosis can be prevented by 
trigonelline and also, Mohamadi et al. (2018) 
reported that trigonelline has therapeutic 
effects on nervous and hormonal disorders, 
and cancers. 
 
Conclusion 
 
This study demonstrated that trigonelline 
could be as effective as metronidazole on T. 
vaginalis in culture with the added advantage 
of being a natural product. There is a need 
for further research in-vitro and in-vivo to 
investigate the effect of trigonelline on other 
isolates of T. vaginalis. 
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