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Abstract 

Given the widespread use of cisplatin and its side effects on health, 

it was necessary to search for an alternative medicine treatment that 

reduces the harmful effects of cisplatin. To determine the protective 

effect of the aqueous extract of Epimedium grandiflorum on cispla-

tin-induced damage in male rats. The experimental animals include 

28 adult male mice were used and randomly divided into four groups 

of (7) animals each. The duration of the experiment was 57 days. 

They were treated as follows: negative control group (G1), positive 

control group (G2) was injected with 2 mg/kg of cisplatin subperito-

neally, (G3) was given a daily oral dose of the aqueous extract of 

Epimedium grandiflorum leaves at a concentration of 350 mg/kg, 

(G4) received a daily dose of the aqueous extract followed by a 

weekly injection of cisplatin. Histological changes of the epididymis 

in group G2  showed little or no interstitial spaces between the epi-

didymal tubules and spermatozoa in the lumen of the tubules, with 

epididymal tissue damage and some cellular degeneration. In groups 

G3 and G4, the epididymis showed normal structure with regularity 

of the epididymal tubules and increased sperm count. Sperm concen-

tration and percentage of motile sperm were decreased, with an in-

crease in the percentage of spermatozoa (non-motile and deformed 

heads and tails) in G2 compared to (G1, G3, G4) which showed the 

opposite, so it could be concluded from this study that using the aque-

ous extract of horny goat weed leaves has been shown to be effective 

in inhibiting cisplatin-induced damage to the epididymis tissue of 

male rats. 

Keywords: Cisplatin, Epimedium grandiflorum, epididymis, sperm 

criteria. 

Introduction 

   Medicinal plants have biological features and properties that have the ability to cure 

some diseases in humans, due to their content of some effective chemical compounds 

with therapeutic pharmacological effects. Alkaloids, flavonoids, polyphenols and ter-
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penes are considered chemical compounds with therapeutic properties. Their im-

portance is evident not only in their diversity, but also in the many roles they play, 

starting from being antioxidants that protect cells from oxidative stress, to being anti-

inflammatory agents [1]. In addition to their antioxidant properties, many medicinal 

plants also have anti-cancer properties, and thus can prevent the growth and spread of 

cancer cells [2]. 

   Epimedium grandiflorum is a medicinal plant with antioxidant activity because it 

contains biologically active compounds including secondary metabolites such as fla-

vonoids, alkaloids, tannins, saponins, glycosides, steroids, triterpenoids, and fatty acids 

[3]. Horny goat weed is considered a natural aphrodisiac that causes an increase in sex 

hormones and an increase in the activity of antioxidant enzymes [4].It also has a high 

rate in the treatment of erectile dysfunction [5]. The active compounds in horny goat 

weed have pharmacological effects such as antibacterial, antiviral, antidepressant, anti-

inflammatory, antioxidant, anticancer, and antitumor properties [6]. 

   Epimedium grandiflorum (Eg) is a perennial herb belonging to the Berberidaceae 

family, native to China, Japan, and Korea. It is a large, glossy, evergreen flowering 

herb, and has many common names such as goat’s beard, goryanka, and flax flower  

[7]. 

   One of the most deadly diseases in the world is cancer, which is characterized by 

abnormal cell cycle activity and irregular cell proliferation driven by genetic and envi-

ronmental factors [8]. Chemotherapy drugs have an undeniable important role in the 

treatment of many diseases, but they cause long-term side effects [9]. Inevitable, such 

as genetic toxicity and reproductive system damage [10]. 

    Cisplatin (CP) is the first of a class of platinum-containing anticancer drugs that 

currently includes carboplatin and oxaliplatin, which have been approved by the Food 

and Drug Administration (FDA) [11]. However, these drugs have their side effects, as 

these compounds interact with DNA inside cancer cells and bind to its molecules, 

which prevents cell division and DNA replication, leading to programmed cell death 

[12]. 

   The death of sperm stem cells after exposure to cisplatin is a result of oxidative stress, 

which can alter the chemical modification of sperm DNA, so reproductive dysfunction 

and infertility associated with cisplatin treatment are a major concern [13,14]. In-

creased oxidative stress in cisplatin treatment is associated with increased production 

of reactive oxygen species (ROS), lipid peroxidation, which increases inflammation, 

apoptosis in testicular tissues, and inhibition of testosterone production [15]. 

    Impaired spermatogenesis manifested by azoospermia, and cisplatin induces epidid-

ymal toxicity by reducing the number of sperm in the epididymis [16]. A way must be 

found to secure the use of cisplatin. Many studies have resorted to the use of effective 

natural plant antioxidants to prevent or reduce oxidative stress and inflammation re-

sulting from the use of cisplatin, which have shown good effects on the pathophysio-

logical condition [11]. 
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Materials and Methods 

Collection and Classification of plant 

    The dried leaves of Epimedium grandiflorum were imported from China and identi-

fied in the College of Education for Pure Sciences, University of Karbala by Professor 

Dr. Nepal Imteer Trad, a specialist in plant taxonomy 

Preparation of aqueous extract of plant leaves Epimedium grandiflorum  

     A cold aqueous extract was prepared from Epimedium grandiflorum herb leaves 

based on the method of Hernandezi et al., [17]. (40g) of dried and ground E herb leaves 

were added to 800 milliliters of distilled water, and the mixture was left in a shaker 

incubator for 24 h at a temperature of (37 ͦ ). The solution was then filtered using several 

layers of medical gauze, followed by filtration using high-precision filter paper. After-

ward, the centrifuge was used at (3000) rpm for (10) minutes to obtain a clear solution. 

The solution was placed in sterile glass dishes and dried in an oven at 40  ͦ to produce 

an extract in powder form. The powder was scraped with a sterile tool and stored in a 

refrigerator in sterile, airtight glass containers until use. It was prepared from the re-

quired weight in the experiment (350 mg/kg) according to the animals' weights and 

then administered orally after dissolving it in distilled water for each weight using a 

Gavage feeding tool. 

Preparing a dose of cisplatin 

    Cisplatin was obtained in the form of a liquid package at a concentration of (50 

mg/50 ml), which is the dose used for humans. The required dose was prepared accord-

ing to[18]. At a concentration of (2 mg/kg) of body weight by calculating the required 

concentration based on the average weight of the animal’s body. 

Preparation of Experimental Animals 

This study used (28) adult male white rats whose weights Approximately (225-250) 

gram and their ages ranged between (12-14) weeks. They were raised in the animal 

house of the College of Pharmacy / University of Kerbala, for the period from mid-

September 2024 to mid-November 2024.All experimental animals were also subjected 

to appropriate laboratory conditions such as the appropriate temperature of 25 ͦ and the 

duration of lighting. (12 h of light / 12 h of darkness) and The animals were given a 

week period to acclimate to the surroundings prior to the experiment, in order to guar-

antee their disease-free status. 

Groups of experimental animals 

   The animals were randomly divided into four groups, with 7 animals for each group, 

and treated with different treatments for 57 days as follows: 

1- Negative Control Group (G1): The animals were dosed with normal saline daily for 

57 days. 

2- Positive Control Group (G2): Animals were injected intraperitoneally with Cp at a 

concentration of 2 mg/kg body weight once a week for 57 days.  

3- Group 3 (G3): Animals were given daily oral doses of the aqueous extract of 

Epimedium grandiflorum at a concentration of (350 mg/kg) of body weight for 57 days. 
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4- Group 4 (G4): Animals were given daily oral doses of the aqueous extract of 

Epimedium grandiflorum at a concentration of (503 mg/kg) of body weight, then in-

jected with Cp at a concentration of (2 mg/kg) of body weight four hours later once a 

week from the first treatment for 57 days. 

Study of sperm parameters 

Sperm Concentration in Epididymis 

Immediately after dissection of the animal, the left epididymis was removed and 

crushed in a Petri dish after adding (1) ml of normal saline, then placed in an incubator 

at 37 °C. Then a drop of the mixture was taken using a Pasteur pipette and placed on 

the glass slide for counting Improved Hemocytometer after sterilizing and warming it 

in the incubator. After that, the cover slide was placed on the glass slide and examined 

under an Olympu light microscope at a magnification of (40x). The sperm concentra-

tion was calculated according to the method described in [19], where the calculation 

was done in the five small fields designated for counting red blood cells, and the read-

ings were recorded after multiplying the result by 106 to determine the sperm concen-

tration in (1 ml) of the epididymis. 

Sperms Motility Percent 

   A drop of epididymal fluid was taken and placed on a clean glass slide, and the av-

erage percentage of motile sperm was calculated in ten random fields, and all sperm 

were viewed individually under an Olympu microscope at a magnification of (40x) and 

were considered motile if they showed any movement according to the following equa-

tion [19]. 

Motile sperm % = 100x (Motile sperm number) / (Total sperm number) 

The percentage of abnormal sperms 

   A clean glass slide was used and a drop of epididymal fluid was placed on it to cal-

culate the percentage of normal sperm by studying the deformities in the head, tail, 

location of the cytoplasmic drop, and deformities of the midpiece of the sperm. The 

slide was examined at a magnification of (40x) and the abnormal sperms were counted 

among 200 sperms according to the following equation: [20] 

Percentage of normal sperm = 100x (abnormal sperm number) / (total sperm number) 

Statistical analysis 

    The results of the statistical analysis were subjected to the SPSS Program (V.25) to 

find out the differences between the rates of the studied criteria for the different groups 

based on finding the least significant difference (Least Significant Differences, LSD). 

Then the results were expressed in the form of the rate ± standard error and the rate ± 

standard deviation. A probability value (0.05 (P≤) was adopted as a significant differ-

ence between the rates for all the studied criteria [21]. 

 

Results and Discussion 

   The results of the statistical analysis in the current study shown in Table (1) showed 

that there were statistically significant differences (P<0.05) between the four groups 
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with respect to sperm concentration, motility, and morphology (abnormal head, abnor-

mal tail). This study observed a significant decrease in various sperm parameters, in-

cluding concentration, motility, and morphology. It showed significant increases in 

head and tail abnormalities in the cisplatin-treated group. 

Table (1): Effect of cisplatin and aqueous extract of Epimedium grandiflorum leaves 

on sperm parameters (sperm concentration, percentage of motile and non-motile sperm, 

and percentage of abnormal sperm with deformed head and tail) of male albino rats. 

 

Sperm con-

centration 

per 1 

ml106x 

Motile 

sperm 100%  

Non-mo-

tile 

sperm 

100%  

Abnor-

mal 

sperm 

100%  

Abnor-

mal head 

100%  

Abnor-

mal tail 

%100 

Control 

(G1) 

202.6 

±5.6 

A 

82.1 

±9.7 

A 

17.9 

±2.3 

C 

4.1 

±0.2 

C 

1.8 

±0.1 

C 

2.2 

±0.1 

C 

CP drug at a con-

centration of 

2mg/kg (G2) 

58.6 

±1.5 

C 

40.4 

±5.6 

D 

59.5 

±2.1 

A 

18.5 

±0.4 

A 

9.4 

±1.01 

A 

9.3 

±0.4 

A 

Epimedium gran-

diflorum aqueous 

extract 350mg/kg 

(G3) 

212 

±8.3 

A 

79.8 

±5.4 

A 

20.1 

±7.6 

BC 

3.4 

±0.1 

C 

1.6 

±0.1 

C 

1.7 

±0.1 

C 

Epimedium gran-

diflorum aqueous 

extract 350mg/kg 

+ CP drug 

2mg/kg (G4) 

130 

±1.8 

B 

68.9 

±3.8 

B 

31.1 

±0.7 

B 

10.4 

±0.2 

B 

4.7 

±0.3 

B 

5.69 

±0.1 

B 

LSD 16.15 7.8 13.18 0.82 0.87 2.62 

P-VALUE 0.05 0.05 0.05 0.05 0.05 0.05 
* Different letters represent significant differences at the probability level (p<0.05). 

*Similar letters represent no significant differences at the probability level (P<0.05). 

 

 

Figure (1): Some types of abnormalities in rat sperm, including normal sperm, sperm 

with a broken neck, sperm with a head without a tail, a weak head, a bent head, and a 

coiled tail. 
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Histological Changes in epididymis  

Effect of cisplatin drug group at a concentration of (2 mg/kg) on the epididymal 

tissue of male white rats. 

   The results of the current study of the histological examination of the epididymis in 

male white rats of the negative control group G1 showed the normal histological struc-

ture of the epididymal duct, as the epididymal tubules appear cohesive and the tubule 

cavities are filled with sperm, with the presence of smooth muscles around the tubules 

and lined with false stratified columnar epithelial cells with the presence of stationary 

cilia, as seen in (Fig2). 

   show the results of the histological examination of the epididymis in male white rats 

treated with cisplatin at a concentration of 2 mg/kg of body weight G2 for 57 days. 

There were significant histological changes compared to the negative control group 

G1, represented by the presence of interstitial spaces between the epididymal tubules 

and sperm, few or no in the lumen of the tubules, with the presence of histological 

damage represented by the destruction of the epithelial cells lining the tubules, reduced 

epithelium, lack of smooth muscles surrounding the tubules, and degeneration of some 

cells (Fig 3) and (Fig 4).  

 

 Figure (2)  :A transverse histological section of the epididymis of a rat from the con-

trol group showing intact epididymal tubules (        ), lumen filled with sperm (       ), 

smooth muscle around the tubules (      ), and pseudostratified columnar epithelium    

(     ). (H & E 100X) 
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 Figure (3): A cross-sectional histological section of the epididymis of a rat in the 

group treated with cisplatin at a concentration of 2 mg/kg of body weight, showing a 

group of histological changes represented by the presence of interstitial spaces between 

the epididymal tubules (    ), very few or no sperm in the tubule cavities (    ), and 

histological damage represented by the destruction of the epithelial cells lining the tu-

bule (      ) (H & E 400X). 

 

 Figure (4): A cross- histological section of the epididymis of a rat in the group treated 

with cisplatin at a concentration of 2 mg/kg of body weight, showing insufficientin the 

lumen of the tubules (      ) and tissue damage represented by the destruction of the 

epithelial cells lining the tubule (      ) and the lack of smooth muscles surrounding the 

tubule (      ) and degeneration of some cells (      ) (H & E 200X).  

   The results of histological investigations of the epididymis of the group of male rats 

dosed with aqueous extract of horny goat weed leaves at a concentration of 350 mg/kg 

of body weight for 57 days in (Fig 5) showed that the structure of the epididymis was 

normal with regular epididymal tubules and the cavities were filled with mature sperm 

with the presence of smooth muscle cells around the tubules and the presence of static 

cilia. 



Journal of Kerbala for Agricultural Sciences Issue (2), Volume (12), (2025) 

  

209 
 

   the current study finding of the tissue sections of the epididymis of the preventive 

group that was dosed with the aqueous extract of horny goat weed leaves at a concen-

tration of 350 mg/kg, simultaneously with cisplatin at a concentration of 2 mg/kg of 

body weight for 57 days, showed in (Fig 6) the structure of the normal epididymis with 

regular epididymal tubules, an increase in the number of sperm in the epididymal cav-

ity, and the presence of connective tissue between the epididymal tubules. 

 

 Figure (5): A cross-sectional histological section of the epididymis of a rat in the 

group treated with the aqueous extract of the horny goat weed plant at a concentration 

of (350 mg/kg of body weight), showing the normal structure of the epididymis with 

regular epididymal tubules (        ) and the cavities filled with mature sperm (        ) and 

the presence of smooth muscles (       ) (H & E 100X) . 

 

 Figure  (6): A cross-sectional histological section of the epididymis of a rat in the 

preventive group treated with the aqueous extract of the horny goat weed plant at a 

concentration of 350 mg/kg with the drug cisplatin at a concentration of 2 mg/kg of 

body weight, showing the normal structure of the epididymis with regular epididymal 

tubules (     ), an increase in the number of sperm in the epididymal cavity (      ), and 

the presence of connective tissue between the tubules (      ) (H & E 100X). 
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The results of cisplatin treatment in the current study showed a decrease in sperm 

concentration and impaired sperm motility. Treatment with the drug also led to an in-

crease in the percentage of sperm deformities, which included deformities in the shapes 

of sperm heads and tails. This was consistent with the study by Azouz et al. [22], which 

showed that cisplatin causes a decrease in sperm motility and concentration and an 

increase in the percentage of abnormal cases, which include separate and deformed 

heads and coiled and curved tails. The study by Yassien et al. [23]showed that the 

decrease in sperm concentration and motility and the increase in the percentage of ab-

normal sperm are associated with cisplatin treatment. The current study showed a sig-

nificant decrease in sperm concentration and motility in the tail of the epididymis of 

male rats treated with cisplatin (G2), and a significant increase in the percentage of 

sperm deformities. Cisplatin causes excessive production of free radicals, which in turn 

leads to oxidative stress and testicular damage. The accumulated free radicals cause 

DNA strand breaks, which impedes the normal sperm formation process [24]. In-

creased production of reactive oxygen species (ROS) causes abnormalities in sperm 

parameters, as this increase damages sperm membranes and DNA and reduces the pro-

duction of adenosine triphosphate (ATP) in sperm mitochondria, which affects sperm 

motility [25]. Damage to sperm DNA caused by oxygen species (ROS) may affect 

sperm function and motility [26]. Cisplatin also causes a decrease in the production of 

the testicular lipid hormone testosterone [27]. Which supports protein synthesis in 

sperm cells, so it has an important role in sperm formation [28]. Oxidative stress im-

pairs sperm motility because tail proteins and plasma membrane lipids are oxidized, 

which makes them lose their ability to perform their function, and high levels of lipid 

peroxide have harmful effects on sperm function [29]. Lipid peroxide plays a toxic role 

on sperm, affecting the fluidity of the plasma membrane, sperm shapes, and disrupting 

key enzymes involved in the molecular mechanisms of sperm motility [30]. 

Treatment of laboratory animals with the aqueous extract of the leaves of the 

Epimedium grandiflorum plant (Eg) led to a clear improvement in sperm parameters in 

the current study, as Suo and his group [31] mentioned in their study that the com-

pounds of the horny goat weed plant work to raise energy metabolism levels, which 

enhances sperm motility, as these compounds work directly on the sperm cell mem-

brane, which improves its fluidity, which leads to enhancing sperm motility. The horny 

goat weed plant (Eg) is considered one of the most important antioxidants used in the 

treatment of various diseases caused by free radicals, and antioxidants contribute to 

combating the damage of free radicals that cause DNA damage and oxidative stress, 

which leads to various disorders. These antioxidants are essential to reduce the produc-

tion of excess free radicals that exceed the body's natural ability to control it [32]. Zhao 

et al. [33] also showed that horny goat weed extract (Eg) can restore apoptosis in sperm 

cells in male rats, by increasing the level of SOD enzyme and reducing the levels of 

reactive oxygen species (ROS). 

Horny goat weed extract improves sperm abnormalities and inhibits the activity of 

reactive oxygen species in the testes, as well as inhibits oxidative damage to DNA in 
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spermatogenic cells [34]. The active compounds and their derivatives in horny goat 

weed can restore the deficiency in Sertoli cells and reactivate sperm, and they also have 

the ability to reduce oxidative damage to DNA in the testes of adult rats [35]. 

The active compounds in this herb can improve sperm quantity and quality by acti-

vating the ERK1/2 signaling pathway [36]. Wang et al. [37] also showed that horny 

goat weed has effects similar to sex hormones in males via the hypothalamic-pituitary-

gonadal axis. This plant is used to treat diseases resulting from a deficiency of sex 

hormones such as decreased sperm motility and low sperm concentration. Thanks to 

its fertility-enhancing properties, horny goat weed (Eg) works to increase testosterone 

levels and improve sperm formation [38]. 

The results of the current study in the group of male rats injected with cisplatin G2 

showed tissue damage in the epididymal ducts represented by the destruction of the 

epithelial cells lining the tubule, the lack of smooth muscles surrounding the tubule, 

and the degeneration of some cells with the presence of few or no sperm in the tubule 

cavities. These results were consistent with the study [39]. There are many explanations 

that attribute the cause of tissue damage to the oxidative stress resulting from cisplatin, 

which stimulates oxidative stress by generating reactive oxygen species that cause fur-

ther damage to DNA, proteins, and fats, leading to cell malfunction [40]. Pathological 

changes in the epididymis tissue may be due to increased levels of lipid peroxide and 

decreased antioxidant activities resulting from treatment with cisplatin, which leads to 

injury to the testicular and epididymal tissues and activation of programmed cell death 

pathways [41]. Tchounwou et al. [42] reported that cisplatin generates excessive 

amounts of free radicals, which leads to depletion of antioxidant activity, increased 

lipid peroxidation, structural protein deformation, and enhanced apoptosis. Cisplatin 

also induces epididymal toxicity by reducing sperm count [43], which is consistent 

with our current study. Narayana [44] also reported that the cause of epididymal dam-

age was attributed to cisplatin’s ability to cause double-strand breaks in DNA, as cis-

platin induces structural changes, oxidative stress, and irreparable double-strand breaks 

in DNA.  

The results of the current study, which were observed in a group of male rats that 

were dosed with the aqueous extract of horny goat weed leaves at a concentration of 

350 mg/kg of body weight for 57 days, showed a positive effect on the epididymal 

tissues. This demonstrates the role of the aqueous extract of horny goat weed in im-

proving the structure of the male reproductive system and the activities of the repro-

ductive endocrine glands, as it contains a wide range of phytochemical compounds and 

their antioxidant potential and ability to eliminate free radicals [3]. Horny goat weed 

and its biologically active compounds protect the reproductive system by enhancing 

the synthesis of testosterone and protecting Leydig cells from injury caused by chemi-

cals [45]. This improvement may be attributed to the ability of horny goat weed to 

regulate reproductive hormones and increase the activity of antioxidants, which play 

an important role in maintaining the health and function of the epididymis and fertility 

in males in general [4]. This is consistent with our study. 
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   It has been proven that Epimedium grandiflorum extract has a protective role and 

effectiveness in inhibiting the damage caused by cisplatin to epididymal tissues and 

sperm parameters in male albino rats. 
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