Original Article

Therapeutic Activity of Solanum Tuberosum L.
Extract Against Growth Trichomonas Vaginalis, in
Vitro.

Abdullah Hussen Jasim*,

*Directorate of Ninevah, Educat., Mosul, Iraq. Email: abdullahhussen1966@gmail.com

*Corresponding Author: - Abdullah Hussen Jasim

*Directorate of Ninevah, Educat., Mosul, Iraq. Email : abdullahhussen1966@gmail.com

Doi: 10.47750/pnr.2022.13. S05.233
Abstract

Aqueous extract of Solanum tuberosuml leaf extract was found as growth inhibitor of trophozoites, Trichomonas vaginalis developed
in Diamonds' medium (TYM) supplemented with inhibitory human blood plasma at a ratio of 100%, at the concentrations 3, 3.5, 4, 4.5,
5and 5.5 mg. I'' which showed a decrease in the number of cues and in an inverse relationship with the concentrations during the growth
periods 24, 48, and 72 hours. The concentration 5.5 mg. I'' caused 78.1% folliculogeni city during 72 hours of growth. It was also noted
that this extract had an effect on the number of generations, which decreased when using high concentration of potato leaf extract
between 0.25 + 0.1 to 1.51 + 0.16 generations in different growth periods compared with control group. 1.79 + 0.11 to 3.20+ 0.07. The
LC50 of potato leaf extract was determined as 5 mg. 1! at a time of 72 hours of growth. The treatment with plant extracts is a new field
in antimicrobial medicine, and is always an urgent and successive need in the field of Medicine. field for

Keywords: Trichomonas vaginalis; extract; Solanum tuberosum L.

INTRODUCTION

Trichomoniasis (trich) is a highly pathogenic parasitic disease, approximately 276.4 million peoples annually had been
infected worldwide, including 3.7 million in the United States suffering from) Trichomoniasis - CDC 2018, Rowley et al.,
2019) [1,2] transmitted through intercourse (sexual intercourse) between men and women and women together
(Lesbianism) WSW and WSWM. (Centers for Disease Control and Prevention 2021, Meites, 2019) [3.,4]. Trichomonas
vaginalis, is an anaerobic protozoan parasite which belongs to the Trichomondidae family. In America, the incidence of
trich increased annually by an estimated 3-5 million people(2021) [5]. In men, it is less frequent than women by about 4-
5 times, and thus it is dominant in women, Flagg, (2019) [6]. Leading to the emergence of symptoms of the disease, the
incubation period of 4-28 days) Coleman ef al., 2013) [7]. In women, burning, itching or painful red genitals (vagina,
vulva, labia) appear with new, unusual yellow or green vaginal secretions with a foul smell (similar to the smell of fishy
odor). Schweb and, (2004) [8]. In men, it is accompanied by itching and irritation inside the penis, then burning after
ejaculation or urination, inflammation of the epididymis, prostate and seminal vesicles (cotch et al., 1997) [9]. This disease
may remain for months or years, depending on its severity. Centers, (2021) [10].

The infection of this disease is sometimes asymptomatic, Daugherty, (2019) [11] negatively affecting the reproductive
health of women, including premature birth and infertility SOLOSEC (2021) [12] and premature rupture of the fetal
membranes or chorioamnionitis Centers, (2021) [10]. This increases the chance of developing pelvic inflammatory disease
(PID) (Wiringa et al., 2020) [13] and paves the way for an increase in HIV infection in people (Van, 2016; Masha, 2019)
[14,15]. In addition to doubling the joint infections between Trichomoniasis and Acquired Immunodeficiency Syndrome
(Kharsany, 2020; price, 2018) [16, 17].

Numerous techniques were used to identify this condition, including the clinical use of a genuine vaginalis speculum by
Lossick (1998) [18]. Direct microscopy, culturing (Sood et al., 2007) [19], immunofluorescence, and agglutination of latex
particles are examples of other laboratory experiments. (2008) Al-Swehli [20]. Test Jeanne, (2004) [21]; and PCR.
Currently, only 5'-nitroimidazole derivatives, such as metronidazole and tinidazole, are used to treat trichomoniasis. The
two medications that have been authorized by the Food and Drug Administration for the treatment of T.vaginalis are
metronidazole and tinidazole, according to Masha, (2017) [22]. (2017) Bouchemal [23] Nitroimidazoil that penetrates the
parasite's trophozoite through passive diffusion Ghosh, (2018) [24]. The cure rate for these suggested medications is
almost 95% (Kissinger, 2015; Alessio, 2019) [25,26]. Mabaso (2020) [27] found that 95% of the isolates were resistant to
treatment with metronidazole in a recent investigation of pregnant women in South Africa. The US Food and Drug
Administration has currently licensed SOLOSEC® (secnidazole) for the treatment of trichomoniasis; after therapy, the
cure rate ranged from 91.7% to 100% over the course of 2—20 days (2021) [12]. In order to evaluate the impact of plants
on the variables producing vaginal infections, many attempts were conducted. In recent investigations, new medications
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against trichomoniasis have been presented. In addition to having few adverse effects, herbal medicines have been tried
and are thought to be safe and efficient. the fact that it is renewable [28] Ertabakla, 2009

MATERIALS AND WORKING METHODS.

The source of the parasite used in the study.

The parasite T vaginalis was obtained from female patients who attend private medical clinics for obstetricians and
gynecologists and from Al-Batool Teaching Hospital in Nineveh Governorate.

Collection of vaginal swabs.

Samples were taken from women who suffer from signs of illness such as burning, itching, and vaginitis (Borchardt et al.,
1992; Bafghi et al., 2009) [29,30] and vaginal secretions, which have an unpleasant odor, Al-Swehli (2008) [20], using a
probe sterile speculum, these swabs were taken from the back vault of the cervix, posterier fonrix of cervix, and the walls
of the vagina by a sterile cotton swab, which rotated before it was withdrawn, Gwendolyn (1996) [31], and with the help
of a specialist, and then dipped in sterile test tubes containing 2 cm? of physiological solution (Thomas et al., 1996) [32].

Parasite growth in culture media.

The parasites were grown in Diamond's Medium Tryptone, Yeast, Maltose (TYM) (Diamond, 1957) [33] culture medium,
inoculated by adding 0.1cm’of positive culture of T .vaginalis, uncontaminated, at the age of 3 days, i.e. within the
logarithmic phase of growth in glass bottles. Contained on 4.9 cm? of the new culture medium with an initial number of 1
x 10° cells/cm® and this was done under sterile conditions, then the bottles were incubated at 37 °C and the cultivation
process was repeated every 3 days.

Parasite count

The number of T .vaginalis was calculated in the culture every 24, 48, 72 hours using a heamocytometer slide of the type
Neubaeur, 0.9 cm?® was taken from the culture in which the number of parasites is to be calculated and 0.1 cm? of 40%
formalin solution was added to it. It is equivalent to one drop for the purpose of fixing the parasite during counting. The
enumeration process was carried out using a light microscope lens under a magnification of 100x and 400x.

Plant material:

Potato, Solanum tuberosum L. belongs to solonace (Nightshades) family ( Majaz et al., 2018) [34] It has upright stems
and branches that bulge under the soil in the form of tubers in which nutrients are stored. The leaves are compound oval,
and these leaves are poisonous. AL-Rubaiay (2013) [35] It used to treat worms, burns, tumors under the eye, insect bites
and resist cancerous growth.

Active ingredients

A source of a steroidal ring glycosidic alkaloid, known as Solanine C4sH73NO1s, which is found in green potato tubers and
leaves. Atlas Plant 2012 [36]. Acrylamide, which would have properties that lead to toxicity to the nervous system, and
negative impact on the health of the reproductive system, (Semla ez al., 2017 [37]. It is a rich source of phenolic compounds
and vitamins such as quercetin, which has an effective role in reducing inflammation.

Preparation of the aqueous extract

The aqueous extract was prepared according to the method (Riose ef al., 1987) [38] and the concentrations 3, 3.5, 4, 4.5,
5, and 5.5 mg I'' were applied culture medium to determine the extent of its effect on the growth of generations and the
number of T vaginalis parasites compared with the control group according to the method (Benjamin and German., 1993)
[39].

Statistical analysis:

Complete random design (CDR) was used in the analysis of the trials and it was statistically tested by using Bruning,
Duncan multiple range test Bruning, (1977) [40] in all trials, to see if there is a significant difference between the treated
and untreated (control) indices with the extracts. Water according to the concentrations used at the level of significance p
< 0.05 Revision, writing and modification.

RESULTS

Concentrations 3, 3.5, 4, 4.5, 5and5.5mg. I'! of raw aqueous extract of potato leaves were used to show its inhibitory effect
on the growth of Tvaginalis and compared it with the control group as shown in Table ( 1) which shows a reduction in
the preparation of the parasite with an inverse relationship with the increase in the different growth periods, and when
analyzing the results statistically, it indicated that there were significant differences at the probability level of p < 0.05
between the growth rate of T.vaginalis, treated with potato leaf extract and the control group, where this extract had a clear
inhibitory effect on the growth of the parasite and showed the concentration that caused inhibition of parasite growth 50%
of the T.vaginalis within 72 hours of growth. LC50 (Lethal Concentration & Time) is 5 mg. 1! The percentage of growth
of T'vaginalis decreased from 71.9% to 30.8% when this extract was added at concentrations ranging between 3-5.5 mg.
I'! within 24 hours of growth. While this percentage decreased from 83% to 17.4% within 48
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hours, and after 72 hours, it led to a decrease in the growth rate from 78.3% to 31.4%. Table (2) shows the effect of the
raw aqueous extract of potato leaves on the number of generations of indicators, which led to a decrease in the number of
generations in an inverse relationship with the increase of these concentrations. The results of the statistical analysis
showed that there were significant differences at the probability level p < 0.05 between the rates of the number of
generations for the cues treated with potato leaf extract and the control group during the different growth periods. The
number of generations ranged from 1.36 + 0.087 generations to 0.25 & 0.1 when using concentrations from 3 - 5.5 mg.I"!
Compared to the control group 1.79 £ 0.11 generations within 24 hours of growth, the number of generations ranged
between 2.27 + 0.11 to 0.56 £ 0.20 generations, compared to the control 2.28 + 0.9 generations within 48 hours, while at
the time 72 hours, the number of generations ranged between 2.76 + 0.07 to 1.51 + 0.16 GEL compared to the control
group 3.20 +0.07 GEL.

DISCUSSION

The result of this study showed that the growth of T. vaginalis was inhibited by the aqueous extract of potato leaves, which
was similar to the result of (Al-Sultan ez al., 2005) [41] who used the aqueous extract of Trigonell foenum graecuma only
and a mixture of T. £ graecum and Matricaria chamomilla, T .f. graecum and Thymus vulgaris at a concentration of 10
mg.I"!, which led to 100% inhibition of parasite growth at times 24,48, 72,hours thus the superiority of fenugreek plant
over the water extract of potato leaves at the time, while the aqueous extract of potato leaves outperformed it in
concentration. While this percentage decreased from 83% to 17.4% within 48 hours, and this was the result of the aqueous
extract of the leaves of the. The reason for inhibiting the growth of the T. vaginalis to 88% within 48 hours with the result
(Hosseini et al., 2013) [42]. who used the aqueous extract of Eucalyptus Camaldulensis at a concentration of 12.5 mg. I’
!, which caused the inhibition of the growth of 7. vaginalis to 80% within 48 hours, with the potato plant superior to E.
Camaldulensis in the concentration that exceeded it at the same time. After 72 hours, the growth rate decreased from
78.3% to 31.4%, and the result of the current study differed from the result of (Sereshti et al., 2012) [43], who used the
aqueous extract of Stachys sylvatica, and after 72 hours in the medium, which had no effect on 7. vaginalis, However this
result is converged with the result of (Chalechale et al., 2019) [44] who used a mixture of volatile oils extract of
Coriandrum sativum leaves and Metronidazole at concentrations 0.250 and 0.5 mg. I'!, which led to the killing of all 7.
vaginalis within 90 minutes. It was close to the result of (Khalili et al., 2011) [45]. who used aqueous extract of Juglans
regia at concentrations of 800, 400 and 800 mg. 1!, respectively, which led to the destruction of all parasites. Potato leaf
extract was superior to in it concentration

It is comparable to the findings of (Zarea et al, 2013) [46], who employed an aqueous extract from the Taxus baccata plant
to limit the growth of T. vaginalis in culture conditions. At doses of 0.2, 0.3, 0.4, and 0.5 mg 1-1, the 60% component of
crude extract indicated greater than 90% (p 0.05). 60% extract at a dosage of 0.2 mg 1-1 caused 100% inhibition, however
90% of the component indicated 60% growth inhibition. As a result, this outcome surpassed the potato leaf extract's ability
to concentrate when it employed T. baccata plant's aqueous extract.

The inhibitory effect of the aqueous extract of the leaves of the potato plant may be attributed to the fact that it contains
some chemical compounds, the most important of which are alkaloids, glycosides and phenols such as solanine and
quercetin.

CONCLUSION

The aqueous extract of potato leaves had a clear effect on the vitality of the trophozoite, which led to its reduction and
destruction, which was inversely proportional to the increase in concentration and exposure time as shown in Table (1).
Thus, it was suggested that a future study be conducted to isolate the effective compounds of potato leaves and may the
extent of their impact on the vitality of the trophozoite of 7. vaginalis parasite in vitro and in vivo.

Table No. 1 Effect of aqueous extract of potato leaves on the number of 7. vaginalis 10°% I.vaginalis at different time periods (the
number of 7. vaginalis used in culture is 1x10°cells/cm’®).
incubation 24. hour 48. hour 72. hour
iod hour
> Average* + standard % Average* + standard % Average* + standard %
transacti e . .
R deviation growth deviation growth deviation growth
Conc. mg.ml
Control 360+03f 100 626+0.3d 100 9.1403 a 100
3 mg.ml"! 2.57+0.2 ghi 71.9 320+04 fg 83 7.134£02b 78.3
3.5 mg.ml’! 2.35 £ 0.1 hij 65.2 320+03fg 51.1 6.63+0.4 ¢ 73.6
4 mg.ml! 1.90 £ 0.1 hij 52.8 2.80+0.3 gh 4.47 5.37+£0.6 d 59
4.5 mg.ml’! 1.67 £ 0.4 klm 46.4 2.0+ 0.4 ijk 31.9 5.08+0.4 de 56.4
5 mg.ml! 1.16 £ 0.1 Im 322 1.86 £ 0.3 jki 29.7 4.56+0.4 ¢ 50.1
5.5 mg.ml’! 1.11 +0.1 m 30.8 1.09+0.2 Im 17.4 2.86 £0.5 gh 314

*The number represents the average of three replicates + standard deviation.
*The different letters indicate the presence of moral differences, while the similar letters indicate the absence of significant
differences according to the Duncan test at the level of morale. (p < 0.05).
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Table No. 2 Effect of aqueous extract of potato leaves on the number of generations of 7. vaginalis in different growth periods (the

number of T, vaginalis used in culture is 1x10°cells/cm?)

incubation number of generations

eriod hour Average* + standard deviation

. 24. hour 48. hour 72. hour
transaction
Conc. mg.mi

Control 1.79 £0.11 ef 228£09d 320+0.07 a

3 mg.ml”! 1.36 £0.087 ghi 227+0.11d 2.76 £0.07 b

3.5 mg.ml"! 1.75 £0.09 hij 1.70 £0.13 efg 2.68 £0.04 be

4 mg.ml"! 0.9 +0.3 jk 1.52 £0.12 fgh 2.41+0.14 cd

4.5 mg.ml"! 0.71 £0.4 Im 1.07 £ 0.30 jk 5.08 +0.4 de

5 mg.ml”! 0.36 £0.1 nop 0.86 £ 0.25 kl 2.1940.10d

5.5 mg.ml"! 0.25+0.1 op 0.56 £ 0.20 mn 1.51 +0.16 fgh

*The number represents the average of three replicates + standard deviation
*The different letters indicate the presence of moral differences, while the similar letters indicate the absence of significant
differences according to the Duncan test at the level of morale. (p < 0.05).

REFERENCES
L.

Trichomoniasis - CDC fact sheet. Centers for Disease Control and Prevention. http://www.cdc.gov/STD/Trichomonas/STDFact-
Trichomoniasis.htm. Accessed Feb. 8, 2018.

2. Rowley J, Vander Hoorn S, Korenromp E, et al. Chlamydia, gonorrhoea, trichomoniasis and syphilis: Global prevalence and incidence estimates, 2016.
Bull World Health Organ. 2019; 97:548-562.

3. Centers for Disease Control and Prevention. Trichomoniasis — CDC Fact Sheet. Available at: https://mww.cdc.gov/std/trichomonas/stdfact-
trichomoniasis.htm. Accessed June 18, 2021

4.  Meites E, Szilagyi PG, Chesson HW, Unger ER, Romero JR, Markowitz LE. Human papillomavirus vaccination for adults: updated
recommendations of the Advisory Committee on Immunization Practices. MMWR Morb Mortal Wkly Rep 2019; 68:698—-702. PMID:31415491.

5. American College of Obstetricians and Gynecologists. Vaginitis in Nonpregnant Patients. ACOG Practice Bulletin No. 215. Obstet Gynecol.
2020.135(1): e1-17.

6. Flagg EW, Meites E, Phillips C, Papp J, Torrone EA. Prevalence of Trichomonas vaginalis Among Civilian, Noninstitutionalized Male and Female
Population Aged 14 to 59 Years: United States, 2013 to 2016. Sex Transm Dis. 2019;46(10):e93-€96.

7. Coleman, J. S., Gaydos, C. A. and Witter, F. Trichomonas vaginalis vaginitis in obstetrics and gynecology practice: New Concepts and
Controversies. Obstetrics and Gynecology Survey, 2013. 68(1), 43-50.

8. 8. Schwebke, J. R. and Burgess, D. Trichomoniassis. Clin Microbiol Rev, 2004 .17: 794- 803.

9.  Cotch, M. F.,, Pastorek, J. G. I, Nugent, R. P. and other. Trichomonas vaginalis associated with low birth weight and preterm delivery. The vaginal
infections and prematurity study group. Sex Trans Dis,1997. 24: 353- 60

10. Centers for Disease Control and Infection. 2015 Sexually Transmitted Diseases Treatment Guidelines. Trichomoniasis. Available
at: https://www.cdc.gov/std/tg2015/trichomoniasis.htm. Accessed June 8, 2021.

11. Daugherty M. Prevalence of Trichomonas vaginalis Infection Among US Males, 2013-2016. Clinical Infectious Diseases. 2019; Feb.; 68(3): 460-46.

12. SOLOSEC [prescribing information]. Baltimore, MD: Lupin Pharmaceuticals, Inc; 2021

13. Wiringa AE, Ness RB, Darville T et al. Trichomonas vaginalis, endometritis and sequelae among women with clinically suspected pelvic inflammatory
disease. Sex Transm Infect. 2020; 96:436-438

14. Van Der Pol B. Clinical and Laboratory Testing for Trichomonas vaginalis Infection. J Clin Microbiol. 2016 Jan;54(1):7-12.

15. Masha SC, Cools P, Sanders EJ, Vaneechoutte M, Crucitti T. Trichomonas vaginalis and HIV infection acquisition: A systematic review and meta-
analysis. Sex Transm Infect. 2019;95(1):36-42

16. ABM, McKinnon LR, Lewis L, et al. Population prevalence of sexually transmitted infections in a high HIV burden district in KwaZulu-Natal,
South Africa: Implications for HIV epidemic control. Int J Infect Dis. 2020; 98:130-137.

17. Price CM, Peters RPH, Steyn J, et al. Prevalence and detection of Trichomonas vaginalis in human immunodeficiency virus-infected pregnant
women. Sex Transm Dis. 2018;45(5):332-336.

18. Lossick, J. G. The diagnosis of vaginal Trichomonasis. J. AM.1988; 259: 1230.

19. Sood S, Mohanty S, Kapil a, Tolosa J and Mittal S. Pouch TV culture for detection of Trichomonas vaginalis. Indian. J. Med. Res. 2007; 125(4):
567-571

20. Al-Swehli, Abu Bakr Ibrahim and Murad, Abdul Rahman Shafigq (2008) Parasitology for university colleges And Higher Institutes, Elga-Valletta /
Malta.i2 .

21. Jeanne J. A., Donnal Lower and Massimo Trucco. J. Clin Microbiol. 2001; 39: 3819- 3822.

22. Masha SC, Wahome E, Vaneechoutte M, Cools P, Crucitti T, Sanders EJ. High prevalence of curable sexually transmitted infections among pregnant
women in a rural county hospital in Kilifi, Kenya. PLoS One. 2017;12(3):e0175166.

23. Bouchemal K, Bories C, Loiseaub PM. Strategies for prevention and treatment of Trichomonas vaginalis Infections. Clin Microbiol Rev.
2017;30(3):811-825.

24. Ghosh AP, Aycock C, Schwebke JR. In vitro study of the susceptibility of clinical isolates of Trichomonas vaginalis to metronidazole and
secnidazole. Antimicrob Agents Chemother. 2018;62(4): e02329-17.

25. Kissinger P. Trichomonas vaginalis: A review of epidemiologic, clinical and treatment issues. BMC Infect Dis. 2015; 15:307.

26. Alessio C, Nyirjesy P. Management of resistant trichomoniasis. Curr Infect Dis Rep. 2019; 21:31.

27. Mabaso N, Tinarwo P, Abbai N. Lack of association between Mycoplasma hominis and Trichomonas vaginalis symbiosis in relation to
metronidazole resistance. Parasitol Res. 2020; 119:4197-4204.

28. Ertabaklar H, Kivgak B, Mert T, Ozensoy Toz S. In vitro activity of Arbutus unedo leaf extracts against Trichomonas vaginalis trophozoites.
Turkiye parazitolojii dergisi. 2009; 33(4): 263-265.

29. Borchardt, k.A., Hernandez, V, Miller, S, Loaiciga, K, Cruz, L, Naranjo, S, and Maida N (1992). A clinical evaluation of Trichomoniasis in San
jose, Costa Rica using the Inpouch TV test Genitourin. Med .68:328-330.

30. Bafghi, A. F., Aflatoonian, A., Barzegar, K., Ghafourzadeh, M. and Nabipour, (2009). Frequency distribution of Trichomoniasis in pregnant
women referred to health centers of Ardakan, Medibod and Yazd. Inf J Microbiol 2:123- 139

31. Gwendolyn, L., 1996. Practical Medical Microbiology. 4th Ed., Chlamydia. Mackie and McCarituey. pp.621-630.

32. Thomas, T., Choudhri, S., Kariuki, C. and Moses, S., 1996. Identifying Cervical Infection Among Pregnant Women in Nairobi, Kenya: Limitations
of Risk Assessment and Symptom-Based Approaches. Genitourin. Med., Vol. 72, pp.334-338.

33. Diamond, L.S., 1957. The Establishment of Various Trichomonads of Animals in Axenic Cultures. J. Parasitol., VVol. 43, pp.488-490.

Journal of Pharmaceutical Negative Results | Volume 13 |Special Issue 5 | 2022 -



https://www.cdc.gov/std/trichomonas/stdfact-trichomoniasis.htm
https://www.cdc.gov/std/trichomonas/stdfact-trichomoniasis.htm
https://www.cdc.gov/std/tg2015/trichomoniasis.htm

34.
35.

36.

43.
44,
45,

46.

'Joumal of Pharmaceutical Negative Results | Volume 13 | Special Issue 5 | 2022

Ganaie M, Majaz , Raja V, Reshi Z, A & Verma V, Family Solanaceae: Taxonomy and modern trends Annals of Plant Sciences 7.9 (2018) pp.
2403-2414

AL-Rubaiay, D.J."THE ARABIAN ENCYCLOPEDIA OF MEDICINAL HERBS", DarEhia AL-Tourath AL-Arabi (1%ed.) Beirut, Lebanon;
2013.668 P.

Arab Center for Studies of Arid Zones and Arid Lands, ACSAD. "Atlas of Medicinal and Aromatic Plants in Homeland", Damascus. 2012. pp
613.

Semla M, Z. GOC, Martiniakova M, Omelka R, Formicki G. Physiol. Res. 2017. 66: 205-217...

Riose, J.L., Recio, M.C. and Villar., A., Antimicrobial Activity of Selected Plants Employed in the Spanish Mediterranean Area. J. Ethnopharm
1987., Vol. 21, pp139-152.

Benjamin, C.L. and German, G.R., Students Study Guide Microbiology: Concepts and Application. McGraw Hill Books Company, London. 1993.
Bruning, J.L., 1977. Computational Handbook of Statistics. 2nd Ed., Scott, Foresman and Company. U.S.A.

Al-Sultan, Saba Abdul-Salam and Kharoufa, Wahdat Abdul-Razzaq and Abdul-Rahman, Ramzia Hassan, Combination Therapy with Anti
Trichomonas vaginalis Plant Extracts AL- Rafiden . J. Med. Res 2005; 16(6): 23-29

Hassani S, Asghari Gh, Yousefi H, Kazemian A, Rafieiean M, Yousofi Darani H. Effects of different extracts of Eucalyptus camaldulensis on
Trichomonas vaginalis parasite in culture medium. Advanced biomedical research 2013; 2: 47.

Sereshti M, Yousofi Darani H, Zebardast N, Rafean M, Manochehre Naeini K, Yousofi HA. Effect of ethanolic and watery extract of aerial parts
of Stachys Lavandulifolia on Trichomonas vaginalis, in vitro. Journal of medicinal plants 2012; 1(41): 159-165.

Chalechale A, Zangeneh MM, Zangeneh A, Hamzavi Y, Valadkhani Z. Chemical characterization and anti-parasitic property of essential oil of
Coriandrum sativum leaf against Trichomonas vaginalis. Iranian J Pharmacol Ther. 2019 (February); 17:1-7. Chalechale et al.2019

Khalili B, Rafieian M, Hejazi SH, Yusefi HA, Yektaian N, Shirani-Bidabadi L. Effect of Achillea millefolium, Artemisia absinthium and Juglans
regia leaves extracts on Trichomonas vaginalis, in vitro. Journal of Shahrekord university of medical sciences 2011; 12(4): 62-69.

Zarea A, Asghari GHR, Ghanadian M, Yousefi HA, Yousofi Darani H. Effect of Taxus baccata leaves fractions on Trichomonas vaginalis growth
in culture medium. Armaghane danesh 2014; 18(11): 888-899.




