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 Abstract:  

 

Background: Sexual dysfunction in men 

is a common problem of antipsychotic drugs 

for the treatment of schizophrenia. Mucuna 

pruriens seeds extract has a significant effect 

in enhancing sexual function and 

reproductive parameters. Furthermore, it may 

have a therapeutic impact on the damage 

induced by hormonal changes and reactive 

oxygen species (ROS) to the structure and 

function of sperm.  

 

Aim of the study: The current study aims to assess the effect of Mucuna pruriens seeds extract on 

sperm parameters and oxidative stress in chlorpromazine-induced sexual dysfunction in male rats. 

 

Methodology:  Thirty male Wistar rats with average weight (150-200g) were divided into five 

groups (n=6). Group 1: Negative control group, rats that received distilled water for 52days; Group 

2: Induction group, rats that received (20mg/kg) of chlorpromazine for 52 days; Group 3: treatment 

group with a low dose of Mucuna pruriens 500mg/kg for 22days Group 4: treatment group with a 

medium dose of Mucuna Pruriens 1000mg/kg for 22 days Group 5: treatment group with a high 

dose of Mucuna Pruriens 2000mg/kg for 22 days. A serum sample was collected to measure 

glutathione (GSH) and malondialdehyde (MDA) serum levels using the ELISA technique. Semen 

samples were collected to determine Sperm count, morphology, and motility. 

 

Results: This study revealed that chlorpromazine administration deteriorated the testicular 

function of rats, resulting in a significant[P<0.05] decrease in GSH serum level(6.37±0.29IU/ml), 

an increase in MDA serum level(9.57±0.16nmol/ml), and a reduction in sperm parameters (count, 

motility, and morphology) in the induction group compared to the control group. Treated groups 

with Mucuna Pruriens showed a significantly increased GSH serum level, significantly decreased 

MDA serum levels, and improved sperm parameters (count, motility, and morphology) compared 

to the induction group treated with chlorpromazine. 

 

Conclusion: The study concluded that Mucuna pruriens improves reproductive toxicity and 

testicular damage induced by chlorpromazine through oxidative stress reduction, increased 

antioxidant activity, and improved sperm parameters. 
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تحسين العجز الجنسي الناجم عن عقار الكلوربرومازين في ذكور الجرذان بواسطة مستخلص بذورميقونة  

 الشهوانية.
 **محمود القلاف ، سيد*جابر وحيد ، هدى*مصطفى كمال  ، ياسر*سهر محمد احمد

 والسموم/ كلية الصيدلة /الجامعة المستنصرية  الادوية فرع *
     جامعة البحرين/والرياضية**كلية العلوم الصحية 

 
 خلاصة

بذور    الانفصام. مستخلص: يعد العجز الجنسي لدى الرجال أحد الآثار السلبية الشائعة للأدوية المضادة للذهان لعلاج  خلفية البحث 

علاوة على ذلك، فإن له تأثيرًا علاجيًا على   .نبات الميقونة الشهوانية له تأثير كبير في تعزيز الوظيفة الجنسية والمعايير الانجابية

                                                    الهرمونات في بنية ووظيفة الحيوانات المنوية.                                                                                   وتغيرالضرر الناجم عن أنواع الأكسجين التفاعلية 

                                      

الدراسة الحالية إلى تقييم تأثير مستخلص بذورالميقونة الشهوانية على مؤشرات الحيوانات المنوية   فتهد  :الدراسة الهدف من  

 والإجهاد التأكسدي في العجز الجنسي الناجم عن عقار الكلوربرومازين في ذكور الجرذان. 

 

العمل:  بمتوسط    منهجية  معالجة   الغير  البيضاء  فئران  من  ذكراً  ثلاثين  تقسيم  )تم  إلى خمس    200-150وزن  جرام(عشوائيا 

يوم,المجموعة    52مجموعات كل مجوعة تحتوي ستة من ذكور الجرذان.المجموعة الاولى تلقت الماء المقطر عن طريق الفم لمدة  

يوم, المجموعة الثالثة تم معالجتها باعطاء جرعة منخفضة   52يق الفم لمدة  ملغم/كغم( من الكلوربرومازين عن طر20الثانية تلقت )

يوم, المجموعة الرابعة تم معالجتها باعطاء جرعة   22ملغم/كغم( عن طريق الفم لمدة  500من مستخلص بذور الميقونة الشهوانية)

الفم لمدة  1000متوسطة من مستخلص بذور الميقونة الشهوانية) يوم,المجوعة الخامسة تم معالجتها   22ملغم/كغم( عن طريق 

 يوم.      22باعطاء جرعة عالية من مستخلص بذور الميقونة الشهوانية عن طريق الفم لمدة 

 جمعت عينات المصل لقياس مستويات    (GSH)و   (MDA)في الدم بواسطة تقنية    (ELISA)تم جمع عينات السائل         ا . وايض 

                                                                                 وحركتها.المنوي لتحديد عدد الحيوانات المنوية وشكلها 

                                                                              

كشفت هذه الدراسة اعطاء عقار الكلوربرومازين أدى الى تدهور وظيفة الخصى لدى الجرذان ,مما أدى الى  انخفاض  النتائج: 

مصل   مستوى  في  مصل  (GSH)كبير  مستوى  في  الحيوانات      (MDA)وزيادة  مؤشرات  انخفاض  و 

المنوية)العدد,الحركة,الشكل( في المجموعة التي تلقت عقار الكلوربرومازين مقارنة بالمجموعة التي تلقت الماء المقطر.أظهرت  

مستوى   في  ارتفاع  الشهوانية  الميقونة  بذور  بمستخلص  المعالجة  مستوى  (GSH)المجموعات  في  ملحوظ  انخفاض   و 

(MDA).وتحسين في مؤشرات الحيوانات المنوية)العدد,الحركة,الشكل( مقارنة الى المجموعة التي تلقت عقار الكلوربرومازين 

 

اظهرت هذه الدراسة عمل الميقونة الشهوانية على تحسين وظائف جهاز التناسلي الذكري و تلف الخصى الناجم عن الاستنتاج:  

 عقار الكلوربرومازين من خلال تقليل الاجهاد التأكسدي و زيادة فعالية مضادات الاكسدة و تحسين مؤشرات الحيوانات المنوية.    

                                                                                                                                     

 كلوربرومازين,الميقونة الشهوانية,العجز الجنسي,الاجهاد التأكسدي.                                          الكلمات المفتاحية: 

 

Introduction 
Psychiatric disorders affect millions of 

people worldwide. According to the World 

Health Organization (WHO), mental 

disorders are projected to become the 

primary cause of the burden of disease 

worldwide within the next 20 years (1). 

Phenothiazines, such as chlorpromazine, are 

widely used antipsychotic medications for 

controlling and managing mental disorders, 

including schizophrenia (which is a chronic 

severe disease that affects 21 million people 

worldwide), and treating manic episodes of 

bipolar disorder(1,2). 

Psychoactive drugs cause male sexual 

dysfunction and reproductive impairment by 

the inhibition of D2 dopamine receptors, 

which leads to a decrease in dopamine 

activity in the brain(3). Chlorpromazine 

treatment leads to notable alterations in many 

reproductive hormones, such as prolactin, 

gonadotropin, and steroidogenic enzymes, 

due to the removal of the inhibitory effect of 

dopamine on prolactin secretion (4). 

Hyperprolactinemia inhibits the secretion of 
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gonadotropin-releasing hormones (GnRH) 

from the hypothalamus, thereby resulting in 

hypogonadism, decrease libido, and 

infertility due to changes in the activity of 

gonadotropin (luteinizing hormone, LH, and 

follicle-stimulating hormone, FSH). 

Therefore, the decreased serum levels of LH, 

FSH, and testosterone that result from 

chlorpromazine have been linked to alters in 

spermatogenesis, granulosa cell function, 

fertilization problems, and decreased sperm 

motility, semen quality, and alterations in 

testicular morphology(5,6). 

Antipsychotic drugs can promote the 

generation of reactive oxygen species (ROS). 

Oxidative stress is the result of an imbalance 

between various oxygen species, which can 

cause damage to sperm and semen, which 

have been linked to male 

infertility(7).Chlorpromazine increased lipid 

peroxidation and reduced the superoxide 

dismutase protein content and activity (8,9). 

Mucuna pruriens commonly known as 

(Cowhage plant) is the most widely used drug 

in the Ayurvedic and Unani systems of 

medicines in China and India. Seeds of 

Mucuna Pruriens are used for managing 

male infertility (10) Mucuna pruriens is a 

rich source of L-DOPA, which increases the 

level of dopamine in the brain. It plays an 

important role in mediating male sexual 

behavior and function (11). Furthermore, 

Mucuna pruriens seeds contain rich natural 

sources of bioactive antioxidant compounds 

that reduce ROS level lipid peroxidation and 

reactivate the antioxidant defense system, 

improving male infertility(12,13). 

Aim of study: The current study aims to 

assess the therapeutic effect of Mucuna 

pruriens seeds extract on sperm parameters 

and oxidative stress in chlorpromazine-

induced reproductive toxicity in male rats. 

Conclusion: Mucuna Pruriens seeds extract 

improved rats' testicular damage and 

reproductive toxicity induced by 

chlorpromazine by increased antioxidant 

activity and improved sperm parameters 

through increased levels of sex hormones and 

reduced oxidative stress. 

 

Materials and Methods 
All chemicals and kits utilized in this study 

have high purity. Their origin was as follows: 

chlorpromazine (Sanofi -French), Mucuna 

pruriens (Echemi-China), Malondialdehyde 

(MDA)(MyBioSource—USA), and 

glutathione (GSH) (MyBioSource—USA). 

All measurements relied on the enzyme-

linked immunosorbent assay (ELISA) 

technique. 

 

Animals 

Thirty male Wistar rats weighing (150-200g) 

were used to conduct this study. Rats were 

purchased from the Animal House of the 

College of Pharmacy/ Mustansiriyah 

University, and housed in big, comfortable 

cages. For 12 days, rats were allowed to 

acclimate in a controlled environment, 

including temperature, humidity, and a light 

schedule of 12 hours of light and dark cycles. 

They were allowed food and water ad 

libitum. The study commenced following 

approval from the Scientific and Animal 

Ethics Committee within the Department of 

Pharmacology and Toxicology. 

 

Experimental design 

The rats were randomly assigned to five 

groups, each consisting of six rats. The doses 

of chlorpromazine and Mucuna Pruriens 

were selected according to the previous 

studies(14,15) as below. 

 

I. Group 1 (n=6): Negative control group, 

rats received distilled water P.O. for 52 days. 

 

II. Group 2 (n=6): The positive control or 

induction group included rats that received 

20mg/kg of chlorpromazine orally by gastric 

gavage once daily for 52 days. 
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III. Group 3(n=6): Low-dose Mucuna 

Pruriens,pre-treated with chlorpromazine 20 

mg/kg orally once daily for 22 days. Then, 

from days 23 to 52, rats were treated with 

Mucuna Pruriens (500mg/kg b.wt, P.O.) with 

a continued daily dose of chlorpromazine. 

 

IV. Group 4(n=6): Medium dose of 

Mucuna Pruriens, pre-treated with 

chlorpromazine 20 mg/kg orally once daily 

for 22 days. Then, from days 23 to 52, rats 

were treated with Mucuna Pruriens 

(1000mg/kg b.wt, P.O.) with a continued 

daily dose of chlorpromazine. 

 

V. Group 5(n=6): High dose of Mucuna 

Pruriens, pre-treated with chlorpromazine 

20 mg/kg, orally once daily for 22 days. 

Then, from days 23 to 52, rats were treated 

with Mucuna Pruriens (2000mg/kg b.wt, 

P.O.) with a continued daily dose of 

chlorpromazine. 

 

Samples collection 

To measure the levels of MDA and GSH in 

the serum, blood samples were collected 

from the left ventricle of the heart using a 5ml 

syringe with a gauge 23 needle. The samples 

were then placed in gel tubes and allowed to 

clot at room temperature for 15 minutes. 

After clotting, the tubes were centrifuged at 

3000 RPM for 15 minutes. The resulting 

serum was frozen in Eppendorf tubes(1.5ml) 

at -20 °C. The sandwich ELISA technique 

measures MDA and GSH. 

Semen samples were collected to determine 

sperm count, motility, and morphology. 

Cauda epididymides were dissected and cut 

into three parts by scissor, then immediately 

minced in 5 mL of normal saline, and then 

incubated at 37 ̊C for 30 minutes to facilitate 

the release of spermatozoa from the 

epididymal tubules. Thereafter, the 

percentage of motile sperm and sperm count 

were recorded using a phase contrast 

microscope at a magnification of 400 ×. The 

total sperm number was determined by using 

a Neubauer hemocytometer(16). 

 

Statistical analysis 

The collected data were presented as mean ± 

standard error of the mean (M±SEM). The 

results were analyzed by SAS (Statistical 

Analysis System - version 9.1). The 

statistical tests of one-way ANOVA, two-

way ANOVA, and least significant 

differences (LSD) post hoc test were 

conducted to evaluate significant variations 

among the means. The results were 

considered as statistically significant 

differences when P-value ≤0.05. 

 

Results 
The results from table (1) clarify the levels 

of glutathione and malondialdehyde in rats 

exposed to chlorpromazine and the potential 

effects of different Mucuna pruriens doses. 

 

Table (1): Effect of Mucuna pruriens seeds extract on oxidative stress biomarkers of rats 

exposed to chlorpromazine. 

Groups GSH 

IU/ml 

MDA 

IU/ml 

Control 9.61±0.52ab 8.50±0.12cd 

Induction 6.37±0.29c 9.57±0.16a 

Treatment with 500mg of Mucuna Pruriens 9.39±0.18b 8.87±0.11b 
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Treatment with 1000mg of Mucuna Pruriens 9.81±0.11ab 8.81±0.11bc 

Treatment with 2000mg of Mucuna Pruriens 10.33±0.30a 8.26±0.09d 

LSD 0.89 0.36 

The data were represented as the Mean ± SEM. Different small letters indicate statistically significant differences 

among groups. P-value ≤ 0.05 is considered a statistically significant variation. M.P=Mucuna pruriens, 

GSH=glutathione, MDA= malondialdehyde. 

The levels of GSH significantly decreased 

(6.37±0.29) in the induction group compared 

to the control group. Although there was no 

significant difference between the treatment 

groups with doses of 500mg and 1000mg of 

Mucuna pruriens significantly increased 

when compared to the induction group, while 

the treated group with 2000mg of Mucuna 

pruriens was increased significantly (p-value 

≤ 0.05) (10.33±0.30) when compared to 

induction group and treated group with 

500mg of Mucuna pruriens. Still, no 

significant difference was observed with a 

control group, as illustrated in the figure (1).

 

 

 

 

Figure (1): Effect of Mucuna Pruriens seeds extract on GSH in serum level of rats exposed 

to chlorpromazine. 

 

Figure (2) illustrates the effect of 

chlorpromazine and Mucuna pruriens on 

serum level of MDA. The induction group 

showed significant elevation (9.57±0.16) in 

serum MDA levels when compared to the 

control group. A treated group with 500mg of 

Mucuna pruriens significantly diminished 

when compared to the induction group. Still, 

the level of MDA was higher than the control 

group, while the treated group with 1000mg 

showed no significant difference between the 

control group and the treated group with 

500mg of M.P. Treated group with 2000mg 

of M.P showed significantly diminished (p-

value ≤ 0.05), (8.26±0.09) when compared to 

the induction group and treatment groups 

with 500,1000mg of M.P but no significant 

difference with the control group. 

                 Control                Induction               500mg                   1000mg                 2000mg 
                                                                of Mucuna              of Mucuna         of Mucuna 
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Figure (2): Effect of Mucuna Pruriens seeds extract on MDA in serum level of rats exposed 

to chlorpromazine. 

Semen analysis showed a significant 

improvement in the sperm parameters (sperm 

count, motility, and morphology) when rats 

exposed to chlorpromazine received Mucuna 

pruriens (p-value ≤ 0.05), as shown in table 

(2). 

 

 

Table (2): Effect of Mucuna pruriens seeds extract on the sperm parameters of rats 

exposed to chlorpromazine. 

Data were expressed as Mean ± SEM, and means with a different small letter in the same column are significantly 

different (P<0.05). The statistical analysis was done by using one-way, ANOVA and Least significant differences 

(LSD) estimated in one value. 

 

Groups 

 

 

Sperm count 

*10
6
 

Motility Morphology 

Active% Inactive% Normal % Abnormal 

% 

Control  65.00±6.26a A65.72±3.84a B34.28±3.84c A62.48±3.75a B37.52±3.7

5c 

Induction  9.67±1.33d B13.66±4.48c A86.34±4.48a B18.83±3.78c A81.17±3.

78a 

Treatment 

with 500mg of 

M.P  

27.00±1.91c B37.16±5.32b A62.84±5.32b A47.50±5.73b A52.50±5.

73b 

Treatment 

with1000mg of 

M. P 

52.50±6.92b A55.72±4.14a A44.28±4.14c A57.85±4.14ab A42.15±4.

14bc 

Treatment 

with2000mg of 

M. P 

63.33±2.47a A65.72±3.84a B34.28±3.84c A60.85±3.71a B39.15±3.7

1c 

LSD 13.44 12.41  12.05  

         Control                 Induction                500mg                1000mg                   2000mg 
                                                                      of Mucuna          of Mucuna            of Mucuna  
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The group that was treated with 

chlorpromazine alone showed that significant 

low in the count of seminal fluid sperms 

(9.67±1.33*106) when compared to the 

control group. Meanwhile, the administration 

of 500mg and 1000mg of M.P for rats 

exposed to chlorpromazine significantly 

elevated the sperm count (27.00±1.91*106) 

and (52.50±6.92*106) respectively, 

compared with rats on just chlorpromazine 

(p-value ≤ 0.05), while the sperm count for 

rats given high dose of M.P(2000mg) there 

was no significant difference to control group 

and significant difference to other doses of 

M.P and induction group as shown in figure 

(3). 

 

 

 

Figure (3): Effect of Mucuna pruriens seeds extract on the sperm count of rats exposed to 

chlorpromazine. 

 

Regarding sperm motility, all results showed 

a significant difference between active and 

inactive. The induction group treated with 

chlorpromazine alone showed a significant 

(p-value ≤ 0.05), decline (13.66±4.48) in the 

percent of active sperm and an increase 

(86.34±4.48) in the percent of inactive sperm 

when compared to the control group, while 

the treated group with 500mg of Mucuna 

pruriens showed significant improvement 

when compared to induction group but fewer 

than other doses of Mucuna pruriens and 

control group. Meanwhile, the treatment with 

1000,2000mg of Mucuna pruriens showed 

significant (p-value ≤ 0.05), increases 

(55.72±4.14,65.72±3.84) in the percent of 

active sperm and a decrease 

(44.28±4.14,34.28±3.84) in the percent of 

inactive sperm when compared to induction 

group and no significant difference with the 

control group that illustrated in figure (4). 

 

                    Control                    Induction            500mg                   1000 mg                2000mg 
                                                                               of Mucuna              of Mucuna         of Mucuna  
 

 

 

 

 

 

2000mg  
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Figure (4): Effect of Mucuna pruriens seeds extract on the sperm motility of rats exposed 

to chlorpromazine. 

 

The percentage of morphological alterations 

in sperms demonstrated in figure (5) shows a 

significant difference between normal and 

abnormal sperm of each group. In the 

induction group that was treated with 

chlorpromazine alone, that indicates the 

percent of normal sperm morphology was 

significantly (p-value ≤ 0.05) decreased 

(18.83±3.78), and the percent of abnormal 

sperm morphology significantly increased 

(81.17±3.78) when compared to the control 

group. The treated group with 500,1000mg of 

Mucuna pruriens showed significant 

improvement in the morphology of sperm 

when compared to the induction group, while 

the treated group with 2000mg of Mucuna 

pruriens showed a significant (p-value ≤ 

0.05) increased (60.85±3.71) in the percent of 

normal sperm morphology and 

significantly(p-value ≤ 0.05) decreased 

(39.15±3.71) in the percent of abnormal 

sperm morphology when compared to the 

treated group with 500mg of Mucuna 

pruriens and induction group, but no 

significant difference with the control group. 

 

 

 

 

                       Control               Induction           500mg                1000mg             2000mg  
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Figure (5): Effect of Mucuna pruriens seeds extract on the sperm morphology of rats                      

exposed to chlorpromazine. 

 

Discussion 
Antipsychotic drugs can negatively affect 

sexual function. Spermatogenesis, the most 

prolific replicative process, demands the 

highest level of oxygen consumption and 

generates high quantities of reactive oxygen 

species.ROS has significant implications in 

biological systems, exerting either positive or 

negative effects depending on their nature, 

concentration, location, and duration of 

exposure. Male infertility is linked to a 

reduction in the antioxidant activity in semen 

(17,18). 

The current study showed that 

chlorpromazine significantly reduced serum 

levels of GSH in the induction group 

compared to the control group. These results 

agreed with Nikolić-Kokić et al. 2022(19) 

Elmorsy et al. 2017(19,20).Chlorpromazine 

induced depletion in the GSH reservoir, 

causing oxidative stress and reproductive 

damage in males; glutathione deficiency can 

cause impaired sperm motility due to the 

susceptibility of spermatozoa to reactive 

oxygen species (ROS). This susceptibility is 

attributed to the high levels of  

 

 

 

polyunsaturated fatty acids found in the 

plasma membrane and cytoplasm of sperm, 

which leads to a decrease in sperm motility. 

This decrease could be caused by a rapid 

depletion of intracellular ATP(21,22).  

The serum levels of GSH dramatically 

increased when treated with Mucuna pruriens 

is rich in several bioactive compounds, such 

as alkaloids, phenols, flavonoids, and 

alkylamines, which play an important role in 

enhancing the antioxidant capacity and 

therapeutic effects against free radicals and 

oxidative stress(23).  

This stuy demonstrated a significant increase 

in MDA levels in the induction group 

compared to the control group. Lipid 

peroxidation (LPO) has been recognized as a 

mechanism of sperm damage induced by 

chlorpromazine, resulting from chain 

oxidation mediated by free radicals. This 

agrees with previous studies (24,25). The 

elevation of MDA levels indicates the 

presence of oxidative stress and tissue 

toxicity(26). LPO of the membrane lipid of 

sperm may disturb the functions, inhibit 

mitochondrial function, and reduction of 

membrane fluidity affecting the sperm 

concentration, motility, morphology, and 

                      Control             Induction            500mg                  1000mg               2000mg  
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survival of sperm (27,28). Treated groups 

with Mucuna pruriens showed a substantial 

decline in MDA serum levels in the rats. 

Mucuna pruriens suppress ROS production, 

increase free radical scavenging before they 

interact with the plasma membrane of sperm, 

and prevent membrane damage by impeding 

LPO production because they contain 

Phytochemicals and functional compounds 

with antioxidant activity (29,30). 

According to the guidelines provided by the 

World Health Organization (WHO), 

conventional semen analysis is very 

important in identifying male infertility by 

estimating sperm parameters that include the 

determination of sperm total count, motility, 

and morphology(31,32). 

In this study, chlorpromazine significantly 

restricts sperm motility and reduces sperm 

count. Also, it increases abnormal sperms, as 

shown in table (2) and figures (3,4,5). 

Oyovwi et al. (2021)(5) identified an 

analogous observation. who revealed that 

chlorpromazine decreased sperm count and 

reduced sperm motility and morphology. 

chlorpromazine-induced modification in 

sperm production, maturation, and motility is 

associated with decreased testicular 

dehydrogenases, such as luteinizing hormone 

(LH)(33,34). Moreover, chlorpromazine 

induced an excess of ROS that caused 

impairment of the motility machinery and 

flagellum of sperm (33,34) Sperm cells, 

which contain high levels of polyunsaturated 

fatty acids (PUFAs), play an essential role in 

ion transport and maintaining the fluidity of 

the sperm membrane. ROS causes oxidation 

of sperm membrane PUFA that leads to 

deficiency in membrane function of sperm 

and sperm death(35).Furthermore, high 

levels of ROS cause cellular injury by 

damaging DNA, lipids, and proteins in the 

cells, causing lipid peroxidation and 

increasing mitochondrial membrane 

permeability, interrupting the respiratory 

chain and ATP production that leads to ATP 

consumption. The alterations in sperm 

membranes will cause injury to the 

membrane fluidity and affect motility, count, 

and morphology(17,36). Moreover, oxidative 

imbalance may be associated with increased 

immature sperm count(37). 

In the current investigation, Mucuna pruriens 

showed a significant decrease in the damage 

of sperm produced by chlorpromazine. 

Mucuna pruriens contains many bioactive 

constituents that play an important role in 

enhancing antioxidant levels and 

significantly decreasing lipid peroxide levels; 

it also inhibits hydroxyl radical and 

superoxide anion, nitric oxide radical 

scavenging (38). As a result, increasing 

sperm count motility and reducing structural 

and functional abnormalities further protect 

the mitochondrial membrane potential 

(MMP) in rat sperm from oxidative stress, 

reducing sperm cell apoptosis in testis and 

improving epididymal sperm maturation 

(39,40). 

 

Conclusion: 
This study has clarified reproductive toxicity 

and testicular damage generated by 

chlorpromazine (synthetic antipsychotic 

drugs). Chlorpromazine disrupts the 

equilibrium between the production of ROS 

and antioxidants, leading to an increased 

level of oxidative stress that affects 

spermatogenesis and sperm parameters. Due 

to its antioxidant activity, Mucuna Pruriens 

can improve reproductive toxicity and 

testicular damage in rats. 

 

Acknowledgments 

The   authors   would   like   to   thank   the 

Deanship of Pharmacy College and the 

chairman of Pharmacology and toxicology 

department   at College of   Pharmacy/ 

Mustinsiryiah University for giving their 

support. 

 

 

https://creativecommons.org/licenses/by/4.0/


Al Mustansiriyah Journal of Pharmaceutical Sciences, 2025, Vol. 25, No.3               (Research article) 

 

AJPS (2025)  337 

AJPS is licensed under a Creative Commons Attribution 4.0 International License  

Reference 
1- Maletta RM, Vass V. A 20-year review 

comparing the use of ‘schizophrenia’and 

‘psychosis’ in UK newspapers from 2000 

to 2019: Implications for stigma 

reduction. Schizophr Res. 2023; 251:66–

73.  

2- SRINIVASAN M, YADAV G, SINGH 

Y, SAHU A, KUMARI S, SINGH A. 

Comparison of Efficacy of Combination 

Therapy with Chlorpromazine and 

Olanzapine with Chlorpromazine alone 

for Treatment of Hiccups in Traumatic 

Brain Injury Patients-A Randomised 

Control Trial. Journal of Clinical & 

Diagnostic Research. 2022;16(9).  

3- Dudley K, Liu X, De Haan S. 

Chlorpromazine dose for people with 

schizophrenia. Cochrane Database of 

Systematic Reviews. 2017;(4).  

4- Wieck A, Haddad PM. Antipsychotic-

induced hyperprolactinaemia in women: 

pathophysiology, severity and 

consequences: selective literature review. 

The British Journal of Psychiatry. 

2003;182(3):199–204.  

5- Oyovwi MO, Nwangwa EK, Ben-Azu B, 

Edesiri TP, Emojevwe V, Igweh JC. 

Taurine and coenzyme Q10 

synergistically prevent and reverse 

chlorpromazine-induced psycho-

neuroendocrine changes and cataleptic 

behavior in rats. Naunyn Schmiedebergs 

Arch Pharmacol. 2021 Apr 

1;394(4):717–34.  

6- De Rosa M, Zarrilli S, Di Sarno A, 

Milano N, Gaccione M, Boggia B, et al. 

Hyperprolactinemia in men: clinical and 

biochemical features and response to 

treatment. Endocrine. 2003; 20:75–82.  

7- Fadhil EB, Mohammed MM, Alkawaz 

UM. Influence of Letrozole and Co Q10 

on Sex Hormones and Spermiogram in 

Infertile Men; sample of Iraqi patients 

[Internet]. Vol. 23, Al Mustansiriyah 

Journal of Pharmaceutical Sciences. 

2023.  

8- Heiser P, Sommer O, Schmidt AJ, 

Clement HW, Hoinkes A, Hopt UT, et al. 

Effects of antipsychotics and vitamin C 

on the formation of reactive oxygen 

species. Journal of Psychopharmacology. 

2010 Oct;24(10):1499–504.  

9- Kropp S, Kern V, Lange K, Degner D, ran 

Hajak G, Kornhuber J, et al. Oxidative 

Stress During Treatment With First-and 

Second-Generation Antipsychotics 

[Internet]. Vol. 17, The Journal of 

Neuropsychiatry and Clinical 

Neurosciences. 2005. Available from: 

http://neuro.psychiatryonline.org 

10- Muthu K, Krishnamoorthy P. Evaluation 

of androgenic activity of Mucuna 

pruriens in male rats. Afr J Biotechnol. 

2011;10(66):15017–9.  

11- Shukla KK, Mahdi AA, Ahmad MK, 

Shankhwar SN, Rajender S, Jaiswar SP. 

Mucuna pruriens improves male fertility 

by its action on the hypothalamus-

pituitary-gonadal axis. Fertil Steril. 2009 

Dec;92(6):1934–40.  

 

12- Singh AP, Sarkar S, Tripathi M, Rajender 

S. Mucuna pruriens and its major 

constituent L-DOPA recover 

spermatogenic loss by combating ROS, 

loss of mitochondrial membrane potential 

and apoptosis. PLoS One. 2013;8(1): 

e54655.  

13- Kumbhare SD, Ukey SS, Gogle DP. 

Antioxidant activity of Flemingia 

praecox and Mucuna pruriens and their 

implications for male fertility 

improvement. Sci Rep. 

2023;13(1):19360.  

14- Opeyemi A, Adeoye O, Adebanji A, 

Olawumi J. Crem, prm i and ii gene 

expression in wistar rats testes treated 

with antipsychotic drugs: 

Chlorpromazine, rauwolfia vomitoria and 

co-administration of reserpine, zinc and 

https://creativecommons.org/licenses/by/4.0/


Al Mustansiriyah Journal of Pharmaceutical Sciences, 2025, Vol. 25, No.3               (Research article) 

 

AJPS (2025)  338 

AJPS is licensed under a Creative Commons Attribution 4.0 International License  

ascorbic acid. J Bras Reprod Assist. 

2021;25(1):97–103.  

15- Muthu K, Krishnamoorthy P. Evaluation 

of androgenic activity of Mucuna 

pruriens in male rats. Afr J Biotechnol. 

2011;10(66):15017–9.  

16- Yokoi K, Uthus EO, Nielsen FH. Nickel 

deficiency diminishes sperm quantity and 

movement in rats. Biol Trace Elem Res. 

2003; 93:141–53.  

17- Fatima S. Role of reactive oxygen species 

in male reproduction. Novel Prospects in 

Oxidative and Nitrosative Stress. 2018;  

18- Turner TT, Lysiak JJ. Oxidative stress: a 

common factor in testicular dysfunction. 

J Androl. 2008;29(5):488–98.  

19- Nikolić-Kokić A, Tatalović N, Brkljačić 

J, Mijović M, Nestorović V, Mijušković 

A, et al. Antipsychotic Drug-Mediated 

Adverse Effects on Rat Testicles May Be 

Caused by Altered Redox and Hormonal 

Homeostasis. Int J Mol Sci. 2022 Nov 

1;23(22).  

20- Elmorsy E, Al-Ghafari A, Aggour AM, 

Khan R, Amer S. The role of oxidative 

stress in antipsychotics induced ovarian 

toxicity. Toxicology in Vitro. 2017 Oct 

1;44:190–5.  

21- Adeoye O, Olawumi J, Opeyemi A, 

Christiania O. Review on the role of 

glutathione on oxidative stress and 

infertility. J Bras Reprod Assist. 

2018;22(1):61–6.  

22- Pavuluri H, Bakhtiary Z, Panner Selvam 

MK, Hellstrom WJG. Oxidative Stress-

Associated Male Infertility: Current 

Diagnostic and Therapeutic Approaches. 

Medicina (B Aires). 2024;60(6):1008.  

23- Shukla KK, Mahdi AA, Ahmad MK, 

Jaiswar SP, Shankwar SN, Tiwari SC. 

Mucuna pruriens reduces stress and 

improves the quality of semen in infertile 

men. Evidence-based Complementary 

and Alternative Medicine. 2010 

Mar;7(1):137–44.  

24- Oyovwi MO, Nwangwa EK, Ben-Azu B, 

Rotue RA, Edesiri TP, Emojevwe V, et 

al. Prevention and reversal of 

chlorpromazine induced testicular 

dysfunction in rats by synergistic testicle-

active flavonoids, taurine and coenzyme-

10. Reproductive Toxicology. 2021 Apr 

1; 101:50–62.  

25- Oyovwi MO, Ben-Azu B, Agbonifo-

Chijiokwu E, Moke EG, Ajayi AM, 

Wilson JI, et al. Possible mechanisms 

involved in the prevention and reversal of 

chlorpromazine-induced testicular 

damage by taurine and coenzyme-Q10 in 

rats. Nutrire. 2022 ;47(2):31.  

26- Song J, Xiao L, Zhang Z, Wang Y, Kouis 

P, Rasmussen LJ, et al. Effects of reactive 

oxygen species and mitochondrial 

dysfunction on reproductive aging. Front 

Cell Dev Biol. 2024; 12:1347286.  

27- Hosseinzadeh Colagar A, Pouramir M, 

Marzony ET, Gholam S, Jorsaraei A. 

BRAZILIAN ARCHIVES OF 

BIOLOGY AND TECHNOLOGY 

Relationship between Seminal 

Malondialdehyde Levels and Sperm 

Quality in Fertile and Infertile Men. Arch 

Biol Technol v. 52(6):1387–92.  

28- Ganpat Badade Z, Badade ZG, More K, 

Narshetty J. Oxidative stress adversely 

affects spermatogenesis in male 

infertility’ [Internet]. Vol. 22, Biomedical 

Research. 2011.  

29- Suresh S, Prithiviraj E, Prakash S. Effect 

of Mucuna pruriens on oxidative stress 

mediated damage in aged rat sperm. Int J 

Androl. 2010 Feb;33(1):22–32.  

30- Parveen R, Baruah H, Bramhankar R, 

Munishwar N. Pharmaco-therapeutic 

potentials of Mucuna pruriens (L.) in 

male infertility and associated sexual 

dysfunctions. Journal of Drug Research 

in Ayurvedic Sciences. 2024;9(2):60–74.  

31- Barbăroșie C, Agarwal A, Henkel R. 

Diagnostic value of advanced semen 

analysis in evaluation of male infertility. 

https://creativecommons.org/licenses/by/4.0/


Al Mustansiriyah Journal of Pharmaceutical Sciences, 2025, Vol. 25, No.3               (Research article) 

 

AJPS (2025)  339 

AJPS is licensed under a Creative Commons Attribution 4.0 International License  

Vol. 53, Andrologia. Blackwell 

Publishing Ltd; 2021.  

32- Abd M, Mnati A, Abdul B, Mshimesh R, 

Mohammed NH. The Testicular 

Protection Effect of Thiamine 

Pyrophosphate Against Cisplatin-treated 

Male Rats. Vol. 20, Al Mustansiriyah 

Journal of Pharmaceutical Sciences. 

2020.  

33- Raji Y, Ifabunmi OS, Morakinyo AO. 

Gonadal responses to antipsychotic 

drugs: chlorpromazine and thioridazine 

reversibly suppress testicular functions in 

male rats. 2005;  

34- Ilgin S. The adverse effects of 

psychotropic drugs as an endocrine 

disrupting chemical on the hypothalamic-

pituitary regulation in male. Vol. 253, 

Life Sciences. Elsevier Inc.; 2020.  

35- Hosseinzadeh Colagar A, Pouramir M, 

Marzony ET, Gholam S, Jorsaraei A. 

BRAZILIAN ARCHIVES OF 

BIOLOGY AND TECHNOLOGY 

Relationship between Seminal 

Malondialdehyde Levels and Sperm 

Quality in Fertile and Infertile Men. Arch 

Biol Technol v. 52(6):1387–92.  

36- Guthrie HD, Welch GR. Effects of 

reactive oxygen species on sperm 

function. Vol. 78, Theriogenology. 2012. 

p. 1700–8.  

37- Aitken RJ, Baker MA, Sawyer D. 

Oxidative stress in the male germ line and 

its role in the aetiology of male infertility 

and genetic disease. Reprod Biomed 

Online. 2003;7(1):65–70.  

38- Ahmad MK, Mahdi AA, Shukla KK, 

Islam N, Jaiswar SP, Ahmad S. Effect of 

Mucuna pruriens on semen profile and 

biochemical parameters in seminal 

plasma of infertile men. Fertil Steril. 

2008 Sep;90(3):627–35.  

39- Suresh S, Prithiviraj E, Lakshmi NV, 

Ganesh MK, Ganesh L, Prakash S. Effect 

of Mucuna pruriens (Linn.) on 

mitochondrial dysfunction and DNA 

damage in epididymal sperm of 

streptozotocin induced diabetic rat. J 

Ethnopharmacol. 2013;145(1):32–41.  

40- Suresh S, Prithiviraj E, Prakash S. Effect 

of Mucuna pruriens on oxidative stress 

mediated damage in aged rat sperm. Int J 

Androl. 2010 Feb;33(1):22–32.  

 

 

https://creativecommons.org/licenses/by/4.0/

