Algalam Journal of Medical and Applied Sciences. 2025;8(2):1000-1004
https://doi.org/10.54361/ajmas.258271

Original article

Assessment of Sperm Function and Embryo Morphology Following
Exposure to Peganum Harmala Seeds Decoction in Mice

Nagia ALghoull+'*, Samira Sasi2'"', Nuri Awayn3'", Ragil Prastiya4'~, Khalid Salem5

1Libyan Center of Biotechnology Research, Tripoli, Libya
2Department of Zoology, Faculty of Science, University of Tripoli, Tripoli, Libya
3Department of Chemistry, Faculty of Science, University of Tripoli, Tripoli, Libya
4Department of Veterinary Reproduction, School of Health and Life Science, Universitas Airlangga,
Indonesia
SDepartment of Plant Biotechnology, Genetic Engineering and Biotechnology Research Institute, University of Sadat City,
Sadat City, Egypt
Corresponding Email. Samira 18 3@yahoo.com

Abstract

Harmala (Peganum harmala L.) is one medicinal plant used in traditional medicine for the treatment
of a lot of diseases in many countries, including Libya. This study aimed to determine the effect of
harmala plant seeds decoction on testosterone levels, sperm quality, and the embryos' morphology.
In this study, fifteen male mice were used at the age of 6 -10 weeks and divided into three groups
(each group contained five mice). Group I (control) was given distilled water orally, while groups II
and III received harmala plant seeds decoction at doses of 300 and 400 mg/kg, respectively, for three
weeks. The results showed a significant decline in the mean body weight in the treated groups
compared with the control, and also a significant increase in the percentage of abnormal sperm was
observed in the group treated with a dose of 400 mg/kg. There was no effect of harmala seeds
decoction on embryo morphology, the mean weight of testes, testosterone hormone, sperm counts,
and its motility.
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Introduction

Harmala (Peganum harmala L.) is one of the medicinal plants used in traditional medicine for treating
numerous diseases. This plant belongs to the Family: Zygophyllaceae [1], and spreads in North Africa, the
Middle East, Central Asia, and South Europe [2], as it grows in semi-arid, steppe areas and sandy soils [3].
Many studies indicated that the toxicological effects of harmala plant are attributed to the presence of
bioactive compounds like saponins [4], polyphenols [5], and alkaloids, which are composed of beta-
carbolines and quinazoline derivatives such as vasicine and vasicinone [6]. The beta-carbolines have
inhibitory effects on monoamine oxidase type A and serotonin [7], while quinazoline alkaloids have abortive
activity because of their stimulatory effects on the uterine tissues, and this effect is mediated by
prostaglandins [8]. The seeds of the harmala plant possess abortive, anti-spasmodic, anti-rheumatism,
anticancer, and anti-asthmatic properties [9], as well as they are useful for treating chronic headache, loss
of memory, epilepsy, kidney stones, and colonic diseases [10].

Several studies indicated that harmala plant extracts have anti-leishmania [11], anti-inflammatory [12],
anti-fertility [13], anti-bacteria [14], anti-depression [15], anti-diabetic [16], antitumor [17-19], antioxidants
[5,20], anti-helminthic [21], and anti-HSV properties [3]. Another study revealed that the alkaloids of
harmala plant inhibit DNA topoisomerase and interfere with DNA synthesis [22].

Shirani-Borougeni et al [23] found that administration of harmala as capsules is useful in reducing urinary
tract symptoms in patients with prostate enlargement. Other research studies demonstrated that harmala
seed extracts caused histological disturbances in the hepatic tissue of treated animals [24,25]. Consequents
of a previous study revealed that administration of aqueous extract of harmala plant to rats six days a week
for 3 months led to an increase in transaminase, as well as to histological changes were observed in central
nervous system (cortex of cerebrum and cerebellum) at the dose 2 g/kg [17]. There are few research studies
were carried out about the effect of harmala plant on reproductive function in male mice, therefore, this
study aims to assess the impact of harmala seeds decoction on sperm function, testosterone hormone and
the embryo morphology.

Methods

Experimental animals

This study was conducted on 15 adult male mice; their ages ranged between 6-10 weeks, and their weight
ranged between 25-30g. Animals were maintained in a plastic cage under standard conditions and given
food and drinking water continuously. Mice were reared in the animal house, Department of Zoology, Faculty
of Science, University of Tripoli, Libya.
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Preparing harmala seeds

Harmala (Peganum harmala L.) plant samples were collected from the Western Mountain in Libya, the seeds
were separated, grinded, and then maintained in a dark bottle until the time of use. Boiled harmala seeds
were prepared by boiling a certain amount of seeds powder with a limited amount of distilled water for 5
min according to the required dose. The mixture was cooled, filtered. Then, the filter was used for different
treatments.

Experimental design

Mice were divided into 3 groups; each group is composed of 5 males. The first group served as a control and
received distilled water orally, while the second and third groups were given harmala seeds decoction with
doses of 300 and 400 mg/kg, respectively, for three weeks.

Sample collection and preparation of sperm suspension

At the end of the treatment, animals were weighed, sacrificed, and dissected. The testes were removed,
weighed, and kept in 10% formalin. The vas deferens was cut from each mouse and scraped with forceps in
a petri dish containing 0.9 % saline solution. Sperm suspension was placed in a 37 C’incubator for 10 min.
After that, the suspension was mixed well, and motile and non-motile sperm were counted under a light
microscope at 400x magnification.

Sperm morphology assessment
Two smears were prepared from the suspension of each mouse, dried and stained with 1% eosin for 10 min,
and the percentage of abnormal sperm was recorded.

Testosterone measurement
The blood samples were collected from facial vein of all mice in EDTA tubes, and then, centrifuged at 3000
rpm for 15 min. Testosterone concentration in serum was measured using an ELISA hormone test kit.

Embryo morphology evaluation

In the second week of the treatment, non-treated females were placed with treated males (2:1) for mating,
and left together for one week. Pregnant females were dissected on the 18t day of gestation and the embryos
were extracted and examined.

Statistical analysis
The data obtained from this study were analyzed by one-way analysis of variance (ANOVA) followed by
Duncan’ test for multiple comparisons. Differences were considered statistically significant at P < 0.05.

Ethical approval
All ethical procedures about dealing with animals were conducted according to the rules of the ethics
committee of Tripoli University (Ref. No 20-2024).

Results

Body and testis weights in male mice exposed to harmala seeds decoction.

The results of this study revealed a significant decline (P < 0.05) in the body weight of treated mice with
doses of 300 and 400 mg/kg of harmala seeds decoction when compared with mice from the control group
Table 1. There was no significant difference (P > 0.05) in testis weight of treated animals compared to the
control ones Table 1.

Table 1. Body and testis weight in male mice treated with harmala seeds decoction.

Groups Body weight (g) | Testis weight (g)
The control 29.87 +0.93 0.26 £ 0.05
300 mg/kg treated mice 28.27+£0.68 * 0.22 £0.01
400 mg/kg treated mice 28.32+0.55* 0.21 £0.03

* Significantly different from control at (p<0.05). Data are presented as mean + SD

Sperm quality in male mice exposed to harmala seeds decoction.

The results of statistical analysis Table 2, indicate a non-significant reduction (P > 0.05) in the percentage
of sperm motility and sperm counts between the control and treated groups. The data on sperm abnormality
show that the treated group with 400 mg/kg has the highest average abnormality compared to the control
and the 300 mg/kg treated group Table 2. The sperm morphology test of treated mice revealed different
abnormalities, such as coiled tail, crooked tail, amorphous head, and hairpin tail, compared to normal
sperm Figure 1.
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Table 2. Sperm quality in male mice treated with harmala seeds decoction.

Groups Sperm motility | Sperm count x 10° Abnormal
% ml sperm%
The control 77.6+0.15 31.5+13.7 0.33 £ 0.05
300 mg/kg treated mice 76.0+0.13 21.0+11.5 0.34 £ 0.06
400 mg/kg treated mice 76.8 £ 0.09 20.2 + 2.68 0.74 £0.05 *

* Significantly different from control at (p<0.05). Data are presented as mean + SD

Fos

Figure 1. Different shapes of sperm morphology. (a): Normal sperm; (b): Crooked tail;(C): coiled tail; (d):
Amorphous head; (e): hairpin tail. (Eosin - 40x).

Testosterone level in mice exposed to harmala seeds decoction.

The recorded findings in Table 3 demonstrated that oral administration of harmala seeds decoction at doses
of 300 and 400 mg/kg to male mice for 3 weeks did not cause any influence on testosterone hormone (P >
0.05).

Table 3. Testosterone level in mice treated with harmala seeds decoction.

300 mg/kg 400 mg/kg
Hormone G1 (control) treated mice treated mice
Testosterone (ng/ml) 3.25 £ 0.04 3.24 £ 0.03 3.20 £ 0.03

Values expressed as mean £ SD.

Effect of harmala seeds decoction on the embryo morphology.

The visual examination of embryos from untreated females impregnated by treated males with harmala
seeds decoction showed that they were normal, free from any deformation, and also did not differ from those
from the control group.

Discussion

The results of this study revealed a significant decrease in the body weight of treated mice with doses of 300
and 400 mg/kg of harmala seeds decoction when compared with mice from the control group. This result
was in line with the results of previous studies found that the harmala plant caused a decrease in the body
weight of treated rats [26; 27]. Previous research also demonstrated a significant drop in the body weight of
treated rats with a methanolic extract of the harmala plant at the dose of 400 mg/ kg [28]. The reduction in
body weight may be attributed to the dose or the extraction method, or the period of exposure. No significant
change was observed in the testis weight of treated animals compared to the control. This result is not by
previous studies [13,27]. This difference among various studies may be a result of the treatment period or
the method of extraction, or the dose.
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Our results also showed a non-significant decrease in sperm motility and count in treated groups compared
to the control group. The boiled harmala plant seeds had a significant effect on the percentage of abnormal
sperm in the treated group with 400 mg/kg. Different results have been reported in other studies: ElI-Dwairi
and Banihani [27] found that aqueous extract of the harmala plant resulted in a marked reduction in sperm
count and motility in rats treated orally for 60 days. A study demonstrated that evaporation of
chlorpromazine treated rats with harmala seeds for 7, 14, and 21 days led to a significant increase in sperm
count [29]. Derbak et al [30] stated that treatment of male mice with alkaloid extract of harmala seeds did
not produce any significant difference in sperm motility. This contradiction between the studies might be
attributed to the doses or the method of extraction or the part of the plant, or the period of treatment. The
recorded abnormalities in this study may have resulted from sperm DNA damage that gives rise to
malformations in the sperm head or dysfunction in microtubules that leads to distortions in the sperm tail
[31,32].

The recorded findings in this study demonstrated that oral administration of harmala seeds decoction at
doses of 300 and 400 mg/kg to male mice did not produce any impact on the testosterone hormone. This
outcome is not consistence with studies were carried out by Al-Mushhadani et al [29] and Derbak et al [30],
whose findings indicated that harmala plant led to a significant elevation in the level of testosterone
hormone. On the contrary, a Previous study illustrated that an aqueous extract of harmala seeds gave rise
to a marked drop in the level of this hormone in male mice treated for 60 days. The result of our current
study also differs from previous research was conducted by Benbott et al [13], who stated that injection of
male mice intraperitoneally with alkaloid extract of harmala seeds led to a reduction in the level of
testosterone hormone. The differences observed among various studies could probably be due to the
exposure method or the doses or the extraction method, or the treatment period.

The visual examination of embryos from untreated females impregnated by treated males with harmala
seeds decoction showed that they are normal and similar to those from the control group. a previous
research study reported that no significant change was observed in the percentage of deformed embryos of
females impregnated by males treated with the aqueous extract [19]. Different results were documented by
Sasi et al [33], who recorded deformity embryos from treated females with different doses of aqueous extract
of harmala seeds. The difference among the studies may be attributed to animal gender or the treatment
period, or the doses.

Conclusion

The findings of the current study showed that administering harmala seeds decoction at doses of 300 and
400 mg/kg to male mice resulted in a significant decrease in the body weight of treated mice and also a
significant increase in the percentage of abnormal sperm in mice treated with 400 mg/kg. There was no
effect of harmala seeds decoction on the embryos, testosterone hormone, sperm count, and its motility.

Acknowledgments
The authors would like to express their gratitude to the Department of Zoology, Faculty of Science, University
of Tripoli, Libya. for providing facilities during the research.

Conflicts of Interest
The authors declare that there are no conflicts of interest.

References

1. Aslam N, Wani AA, Nawhoo IA, Bhat MA. Distribution and medicinal importance of Peganum harmala - A review.
Int J Adv Res. 2014;2(2):751-5.

2. Mahmoudian M, Jalilpour H, Salehian P. Toxicity of Peganum harmala: Review and a case report. Iran J
Pharmacol Ther. 2002; 1:1-4.

3. Nafisi S, Bonsaii M, Maali P, Khalilzadeh MA, Manouchehri F. Beta-carboline alkaloids bind DNA. J Photochem
Photobiol B. 2010;100(2):84-91.

4. El Allagui N, Bourijate M, Tahrouch S, Hatimi A. Effect de cinq extraits vegetaux sur meliodogyne spp de la
tomate. Congres Internaional de Biochimie (Agadir). 2006:357-60.

5. Baghiani A, Djarmouni M, Boumerfeg S, Trabsa H, Charef N, Khennouf S, et al. Xanthine oxidase inhibition
and antioxidant effects of Peganum harmala seeds extracts. Eur J Med Plants. 2012;2(1):42-56.

6. Mirzaei M. Treatment of natural tropical theileriosis with the extract of the plant Peganum harmala. Korean J
Parasitol. 2007; 45:267-71.

7. Herraiz T, Gonzalez D, Ancin-Azpilicueta C, Aran VJ, Guillen H. f3-carbolines alkaloids in Peganum harmala
and inhibition of human monoamine oxidase (MAO). Food Chem Toxicol. 2010; 48:839-45.

8. Mohamed AS, AL-Jammali SMJ, Naki ZJ. Effect of repeated administration of Peganum harmala alcoholic
extract on the liver and kidney in albino mice: A histo-pathological study. J Sci Innov Res. 2013;2(3):585-97.

9. Rezzagui A, Merghem M, Derafa I, Dahamna S. Acute and sub-acute toxic effects of Algerian Peganum harmala
L. crude extract. J Drug Deliv Ther. 2020; 10:115-21.

10. Niroumand MC, Farzaei MH, Amin G. Medicinal properties of Peganum harmala L. in traditional Iranian
medicine and modern phytotherapy: a review. J Tradit Chin Med. 2015;35(1):104-9.

Copyright Author (s) 2025. Distributed under Creative Commons CC-BY 4.0
Received: 29-03-2025 - Accepted: 26-05-2024 - Published: 03-06-2025 1003


https://doi.org/10.54361/ajmas.258271

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.
25.
26.
27.
28.
29.
30.
31.

32.

33.

Algalam Journal of Medical and Applied Sciences. 2025;8(2):1000-1004
https://doi.org/10.54361/ajmas.258271

Madah M, Haddad S, Khazeml M. Evaluation of the effect of Peganum harmala extracts on the in vitro viability
of Leishmania tropica promastigoes in comparison to Glucantime. J Parasit Dis. 2020;44(4):858-63.

Akhtar MF, Raza SA, Saleem A, Hamid I, Ashraf Baig MMF, Sharif A, et al. Appraisal of anti-arthritic and anti-
inflammatory potential of folkloric medicinal plant Peganum harmala. Endocr Metab Immune Disord Drug
Targets. 2022;22(1):49-63.

Benbott A, Mahdi D, Zellagui A, Moumen Y, Mosbah C. Effect of alkaloids extract of Peganum hamala seeds on
histo-function of rat's testes. J New Technol Mater. 2018;8(2):70-6.

Shaheen H, Issa MY. In vitro and in vivo activity of Peganum harmala L. alkaloids against phytopathogenic
bacteria. Sci Hortic. 2020;264: 108940.

Hamid HA, Ramli ANM, Yusoff MM. Indole alkaloids from plants as potential leads for antidepressant drugs: A
mini review. Front Pharmacol. 2017; 8:96.

Komeili G, Hashemi M, Bameri-Niafar M. Evaluation of antidiabetic and anti-hyperlipidemic effects of Peganum
harmala seeds in diabetic rats. Cholesterol. 2016; 1:1-6.

Lamchouri F, Settaf A, Cherrah Y, El-hamid M, Tligui NS, Lyoussi B, et al. Experimental toxicity of Peganum
harmala Seeds. Ann Pharm Fr. 2002;60(2):123-9.

Bournine L, Bensalem S, Fatmi S, Bedjou F, Mathieu V, Iguer-Ouada M, et al. Evaluation of the cytotoxic and
cytostatic activities of alkaloid extracts from different parts of Peganum harmala L. (Zygophyllaceae). Eur J
Integr Med. 2017; 9:91-6.

Sasi SM, Sasi NM, Ahmed EM. Assessment the effect of Aqueous extract of Peganum harmala seeds on fertility
of male mice. Syrian J Agric Res. 2020;7(3):434-40.

Dalimunthe A, Hasibuan PAZ, Silalahi J, Satria D. Antioxidant activity of alkaloids fractions of Litsea cubeba
Lour. fruits. Asian J Pharm Clin Res. 2018;11(1):31.

Yousef R, Ghaffarifar F, Dalimi AA. The effect of Alkanna tincturia and Peganum harmala extracts on
Leishmania major (MRHO/IR/75/ER). In vitro. Iran J Parasitol. 2009; 4:40-7.

Li YF, Liang W, Jiang F, Yu R, Cao Q, Ma X, et al. DH334, a beta-carboline anti-cancer drug, inhibits the CDK
activity of budding yeast. Cancer Biol Ther. 2007;6(8):1193-9.

Shirani-Boroujeni M, Heidari-soureshjani S, Hafshejani ZK. Impact of oral capsule of Peganum harmala on
alleviating urinary symptoms in men with benign prostatic hyperplasia - a randomized clinical trial. J Renal Inj
Prev. 2017;6(2):127-31.

Sasi SM, ALghoul NM, Awayn N, ELghoul A, Prastiya RA. Effect of Peganum harmala seeds extract on the hepatic
tissue structure and fetus of mice. Ovozoa J Anim Reprod. 2023; 12:133-9.

Kal-Taie MA. Effect of seed alkaloids of Peganum harmala on histological liver and some blood parameters in
male mice. Biochem Cell Arch. 2019; 19:2883-9.

Benbott A, Mosbeh C, Karouche S, Hamadouche N, Mahdi D. Subacute hepatotoxicity of alkaloids extracts of
Peganum harmala L seeds in wistar albino rats. Not Sci Biol. 2022;14(2):11211.

El-Dwairi QA, Banihani SM. Histo-functional effects of Peganum harmala on male rats spermatogenesis and
fertility. Neuro Endocrinol Lett. 2007;28(3):305-10.

Mollashahi E, Kazerani HZ. Metabolic Effects of Methanol Extract of Harmal (Peganum harmala) in Rats Fed
with Normal Diet (Persian). Horizon Med Sci. 2020;26(4):414-31.

Al-Mushhadani TM, Arteen HE, Jumaa HJ. Effect of plant seeds Peganum harmala evaporation on fertility of
white rats male treated with drug chloropromazine. Al-Rafidain J Sci. 2014;25(2):1-12.

Derbak H, Imre K, Benabdelhak AC, Moussaoui M, Kribeche A, Kebbi R, et al. Effect of Peganum harmala Total
Alkaloid Extract on Sexual Behavior and Sperm Parameters in Male Mice. Vet Sci. 2023;10(498):1-13.

Creasy DM. Pathogenesis of male Reproductive Toxicity. Toxicol Pathol. 2001;29(1):64-76.

Trivedi PP, Kushwaha S, Tripathi DN, Jena G. Evaluation of male germ cell toxicity in rats: Correlation between
sperm head morphology and sperm comet assay. Mutat Res Genet Toxicol Environ Mutagen. 2010;703(2):115-
21.

Sasi NM, Sasi SM, Alfelah A. Effect of boiled Peganum harmala seeds on embryos of experimental laboratory
mice. J Pure Appl Sci. 2017;16(2):77-81.

Copyright Author (s) 2025. Distributed under Creative Commons CC-BY 4.0
Received: 29-03-2025 - Accepted: 26-05-2024 - Published: 03-06-2025 1004


https://doi.org/10.54361/ajmas.258271

