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Abstract 
According to folk users in Cameroon, about 30 fresh leaves of Euphobia hirta 
are macerated into 250ml of water and given once a day to an adult male (hu-
man) for 21 days to treat fertility deficiencies. Extensive studies available 
online provide more quantifiable insights into its pharmacological activities 
and safety profile. In a separate study, we evaluated the copulatory potentials 
of the aqueous extract of Euphobia hirta in sexually naïve normal albino male 
rats (article in Press). The present study was designed to evaluate the effects of 
E. hirta aqueous extract on some reproductive indices including hormonal 
profile, relative mass of reproductive organs (RMO) and sperm characteristics 
in normal male albino rats, with the goal of determining its potential as a nat-
ural therapeutic agent to enhance male reproductive health. A total of 25 male 
albino rats aged 12 to 13 weeks and weighing 150 to 200 grams each were sub-
divided into 5 groups and treated as follows: rats of groups 1, 2 and 3 were 
administered 300 mg/kg, 600 mg/kg and 1200 mg/kg (EHae1, EHae2 and EHae3) 
of the plant extract respectively, those of group 4 received 10 ml/kg distilled 
water, while those of group 5 received sildenafil citrate: Erekta (5mg/kg); these 
were administered orally using an Oro-pharyngeal cannula once daily, for a 
period of 52 days. The animals were terminated on day 53 and blood and or-
gans collected for the assessment of hormonal profile, RMO and sperm char-
acteristics. Extract-treated animals recorded a significant increase in plasma 
testosterone concentration (9.14 ± 2.44, 10.89 ± 1.64, 8.23 ± 1.40 ng/ml for 
EHae1, EHae2 and EHae3 respectively) compared to that of DW (3.49 ± 0.69) and 
Erekta (5.39 ± 1.00). Also, EHae3 showed a remarkably low “No head” percent-
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age of 0.38 ± 0.04 compared to DW (2.35 ± 0.69) and Erekta (2.27 ± 0.51). 
Furthermore, extract-treated rats registered significant values in sperm motil-
ity and concentration unlike non-significant values in RMO. Results obtained 
from our study enables us to say that the aqueous leaf extract of E. hirta en-
hances fertility in male animals through biosynthesis of reproductive hor-
mones, enhancing sperm motility and by reducing the amount of abnormally 
formed spermatozoa. 
 

Keywords 
Euphorbia hirta, Reproductive Hormones, Abnormal Sperm, Sperm 
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1. Introduction 

According to [1], sexual health is an important component of an individual’s qual-
ity of life and well-being and sexual relationships remain the most important so-
cial and biological relationships in human life. One of the main aims of marriage 
is procreation (reproduction) to ensure the continuity of an individual’s lineage 
and, more importantly, for sexual fulfillment of both partners. For life to continue, 
an organism must reproduce itself before it dies [2]. Consequently, any individual 
or couple who is unable to conceive after one year of intercourse without the use 
of contraception is termed infertile [3]. Infertility is estimated to impact about 
10% - 25% of couples of reproductive age [4]. It is classified into two categories: 
primary and secondary, with secondary infertility more common in Africa, while 
primary infertility is higher in other regions of the world. Infertility rate is very 
high in Cameroon and it ranges from 15% to 30% depending on the age and the 
socio-economic level of couples. In females, it occurs in about 37% of all infertile 
couples with ovulatory disorders accounting for more than half of the causes of 
female infertility [5]. 

Statistically, about 30% - 50% of infertility within a couple is related to the male 
with 30% - 40% of the causes of male infertility related to sperm disorders [6]. 
The most common cause of infertility in men remains their inability to produce 
enough healthy, active and highly motile sperm [7] which results from lack of tes-
ticular development, diseases of the reproductive system, increased scrotal tem-
perature, immunological problems, endocrine disorders, lifestyle choices, envi-
ronmental and nutritional factors which all have been shown to have a negative 
effect on sperm parameters [8]-[11]. In addition, other factors including geni-
tourinary tract infections, endocrine disorders, immunological factors and 
drug-related issues, affect the male reproductive system and cause infertility [12]-
[16]. Disorders affecting spermatogenesis, hormone regulation, oxidative stress 
and regulation of spermatogenesis-related genes also cause infertility [17]-[19]. 
Furthermore, infertility can be due to excessive consumption of natural plant 
compounds (phytoestrogens), which can affect the reproductive system and re-
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duce fertility [20]. 
Infertility is a medical condition that can inflict psychological, physical, mental, 

spiritual, social and medical detriments to the patient. This condition can be ac-
companied by feelings of shame, guilt and low self-esteem which in turn may lead 
to anxiety, distress, poor quality of life as well as varying degrees of depression. 
The condition remains unique in its quality because it affects both the patient and 
the patient’s partner within a couple [21]. 

Infertility treatment options depend on the type and its possible cause(s). Some 
treatment options include pro-fertility drugs like clomiphene citrate which stim-
ulates the pituitary gland to release more FSH and LH, thus, enhancing ovulation; 
Gonadotropins, such as human menopausal gonadotropin or hMG (Menopur) 
and FSH (Gonal-F, Follistim AQ, Bravelle) that stimulate the ovary to produce 
multiple eggs; Metformin (Fortamet), used in insulin resistance conditions and 
helps improve insulin resistance, which can increase the chances of ovulation; Let-
rozole (Femara), an aromatase inhibitor, has an action similar to that of clomi-
phene; and utrogestan, which can be taken through the oral route. Infertility can 
also be remedied through surgery including laparoscopic or hysteroscopic surgery 
and tubal surgeries, as well as through assisted conception (intrauterine insemi-
nation, assisted reproductive technology and in vitro fertilization). These drugs 
have numerous side effects like bloating, headache, gastric upset, mood swings 
and developing ovarian hyper-stimulation syndrome. 

The use of medicinal plants either as therapeutic alternatives or food additives 
has run from time immemorial. For several decades, plants have been used to 
manage illnesses because they are readily or cheaply available in healthcare [22] 
[23]. Presently, the use of medicinal and aromatic plants for the development and 
preparation of alternative traditional medicine and food additives has gained 
much interest [24]. Medicinal plant-based drugs have possible therapeutic prop-
erties in the treatment of several diseases like infertility [25] [26]. Although other 
options exist for the treatment of infertility with pro-fertility drugs as mentioned 
above, medicinal plants still remain the best as they are relatively cheap and easily 
accessed with no or minimal side effects. Due to the clear negative effects of chem-
ical drugs on humans, the tendency to use herbal medicines is increasing among 
women and men. We need to study the use of biologically active plant materials 
in the field of male fertility and to identify natural plant materials with estrogenic 
and anti-estrogenic properties [8]. Due to men’s fear of infertility [27], it is very 
important to pay attention to medicinal plants that affect male fertility [16]. In a 
separate study, we evaluated the copulatory potentials of the aqueous extract of 
Euphobia hirta in sexually naïve normal albino male rats (article in Press). The 
present study was designed to evaluate the effects of E. hirta aqueous extract on 
some reproductive indices including hormonal profile, relative mass of reproduc-
tive organs (RMO) and sperm characteristics in normal male albino rats, with the 
goal of determining its potential as a natural therapeutic agent to enhance male 
reproductive health. 
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2. Materials and Methods 
2.1. Plant Material 
2.1.1. Collection 
Fresh leaves of Euphorbia hirta plant were harvested around the Buea locality 
(southwest region of Cameroon) and were prepared based on a specific extraction 
process to obtain its aqueous extract. 

2.1.2. Preparation of Extract 
The harvested leaves were thoroughly washed and allowed to air-dry for approx-
imately two weeks at room temperature. The leaves were then ground using an 
electric blender in order to produce a fine powder. Following the protocol of [28], 
100 g of the powder obtained was macerated into 1000 ml of distilled water and 
kept for 72 hours. This was accompanied by mechanical agitation by simple man-
ual shaking of the container for about 50 times in 20 minutes daily at 24-hour 
intervals. Seventy-two hours from the date of maceration, it was filtered using a 
laboratory sieve of 80μm pores diameter. The filtrate was later evaporated in an 
oven at 50˚C for a period of 2 days to obtain a semi-solid crude residue from which 
the yield of extraction was calculated to be 5%. 

2.1.3. Administrative Doses 
The choice of administrative doses of the extract was guided by the information 
obtained from folk users of this plant and the tradi-practitioners as well as a com-
prehensive review of available literature as discussed in our previous study (article 
in Press). Briefly, according to folk users, about 30 fresh leaves are macerated into 
250ml of water [29] and given once a day to an adult male (human) for 21 days to 
treat fertility deficiencies. Extensive reports from studies available online provide 
more quantifiable insights into its pharmacological activities and safety profile. 
Acute and sub chronic toxicity studies in rodents have generally indicated a high 
safety margin for E. hirta extracts. For instance, sub chronic toxicity studies in-
volving repeated oral administration for 90 days at doses up to 1000 mg/kg, have 
also shown no significant changes in body weight, food/water consumption, hae-
matological and biochemical parameters, or organ histopathology, further sup-
porting its relatively safe profile [30] [31]. Therefore, the chosen doses were 300, 
600 and 1200 mg/kg labelled EHae1, EHae2 and EHae3, respectively and representing 
a range that gathers traditionally used concentrations while also exploring higher, 
yet still ostensibly safe, therapeutic levels based on documented scientific findings, 
aiming to thoroughly investigate dose-dependent effects. 

2.2. Animals 
2.2.1. Experimental Animals and Ethical Considerations 
All experiments were performed according to the Guide for the Care and Use of 
Laboratory Animals published by the United States National Institutes of Health 
(NIH publication No. 85-23, revised 1996) and the Cameroon National Ethical 
Committee (Yaoundé, Cameroon) for animal handling and experimental proce-
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dure: Reg No. FW-IRB00001954 [32]. The project was approved by the University 
of Buea Institutional Animal Care and Use Committee with a reference number: 
UB-IACUC-22/2025. 

2.2.2. Raising of Animals 
Animals used in this study were male albino rats of the Wistar strain, raised in the 
Animal Facility of the Department of Animal Biology and Conservation of the 
Faculty of Science, University of Buea under standard conditions of temperature 
(25˚C ± 1˚C) and humidity (50% - 80%) with a 12/12 hours light/dark cycle and 
in standard cages. They had free access to food and water. Each animal was used 
only once. Their laboratory diet was composed as shown in Table 1. 

 
Table 1. Food composition for 1 kg standard laboratory diet for laboratory rats. 

Nutrient Quantity (g) 

Corn flour 600 

Roasted soy bean flour 200 

Fish flour 150 

Bone flour 20 

Table salt 10 

Vitamin 10 

2.3. Reagents or Chemicals: Preparation of Other Solutions 

Products used in this study included sildenafil citrate (Erecta®; strides Pharma 
Science limited); oestradiol (Hebei New Century Pharmaceutical Co, Ltd); pro-
gesterone (Synergon®); Diclofenac; Bioassay kits (DRG instruments GmbH) for 
FSH and testosterone were all purchased and kept under recommended condi-
tions until used. 

Preparation of the penicillin-G solution was done by dissolving 600 mg of powder 
penicillin-G 1000000IU into 2 ml of distilled water. It was properly homogenised 
and then used on the ovariectomised females to prevent post-surgical infection. 

Preparation of the diclofenac solution administered consisted in dissolving one 
diclofenac tablet (50 mg) into 20 ml of distilled water. The mixture was properly 
homogenised and then administered to the animals at the dose mentioned earlier. 

2.4. Experimental Design 
2.4.1. Partitioning and Treatment of Animals 
A total of 25 adult males obtained from our breed and weighing between 150 and 
200 grams each were subdivided into 5 groups of 5 males each and treated as fol-
lows. Rats of groups 1, 2 and 3 were administered 300 mg/kg (EHae1), 600 mg/kg 
(EHae2) and 1200 mg/kg (EHae3) of the plant extract respectively, while those of 
group 4 received 10 ml/kg distilled water (negative control) and those of group 5 
received sildenafil citrate (Erekta) at a dose of 5 mg/kg; various doses of the plant 
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extract, distilled water and Erekta (standard drug) were administered orally using 
an Oro-pharyngeal cannula once daily, for a period of 52 days which approxi-
mately corresponds to the duration of one spermatogenic cycle. 

2.4.2. Sacrifice, Blood and Organ Collection 
On day 53 from the beginning of treatment, the animals were sacrificed for the 
assessment of non-sexual parameters. To this effect, each animal was starved on 
day 52. The following day, after rendering the animal unconscious through an 
overdose of anaesthesia, the thoracic region was rapidly dissected, the heart iden-
tified, blood collected through cardiac puncture using a 5ml syringe and immedi-
ately transferred into EDTA-coated test tubes [33]. Immediately after blood col-
lection, the EDTA tubes were centrifuged for 15 minutes at 2500 rpm. At the end 
of this, the supernatant (plasma) was collected with the help of a micropipette, 
transferred into Eppendorf tubes and stored in a refrigerator for future biochem-
ical analyses. 

2.4.3. Determination of Relative Mass of Sex and Accessory Organs 
Following sacrifice of the animals, the organs of interest (penis, testes, epididymis, 
vas deferens, prostate and seminal vesicle) of each rat was identified, isolated 
properly without any fat around them and weighed in order to calculate the cor-
responding relative mass of organ (RMO). The following formula was used for 
this purpose: 

 

organ massRMO 100
animal mass

= ×
 

2.4.4. Sperm Analysis 
Sperm characteristics were also evaluated following sacrifice of animals. Sperm mo-
tility and concentration analyses were done blindly and according to the procedures 
described by [34]. Subsequent to the sacrifice of animals and collection of organs, 
the cauda epididymis was carefully separated, weighed and placed in a Petri dish 
containing 10 ml of normal saline warmed to 37˚C, pH 7.2. After which, its content 
was minced out in order for it to move into the normal saline forming a solution. 
Thereafter, the petri dish was placed into the water bath kept at 37˚C in order to 
mimic the normal body temperature thereby sustaining the life of the sperm cells. 
With the help of a micropipette, about 15 µl from this suspension was loaded into a 
Neubauer cell-counting chamber until it was filled by capillary action. 
• Sperm motility was determined by counting the number of spermatozoa dis-

playing any movement on the field of observation. This was done using a 10X 
eyepiece and a 40X objective of the light microscope (OLYMPIA, USA) and 
counting the motile spermatozoa. For samples having a very high number of 
sperm cells, the suspension was diluted using a dilution factor of 25 that is 
0.2ml of the suspension was mixed in 4.8ml of normal saline. 

• The number of sperm cells was obtained using the following formula. 

 
6Total motile sperm N motile sperms counted in one chamber df 10= ° × ×
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6sperm concentration total N sperm cell counted in one chamber df 10= ° × ×

 

Sperm motility expressed in percentage was calculated as follows: 

 

total motile sperm cellssperm motility 100
sperm concentration

= ×
 

• Sperm morphology was also assessed by keen observation of each sample under 
the microscope and by noting the number of sperm cells abnormally formed. 
Some of the parameters for this assessment were: sperm cells with no head, 
sperm cells with no tail and counting the number of normally formed sperms 
as well. The following formula was used: 

 
6

number of sperms
N sperms with specified parameter counted in one chamber df 10= ° × ×  

2.4.5. Hormonal Assay 
Hormonal concentration in the plasma obtained from the sacrificed rats was de-
termined using DRG testosterone and FSH ELISA kits following the procedure 
described by the manufacturer. A summary of each procedure is as follows: 

1) Testosterone evaluation 
• The desired number of microtiter wells in the frame holder was secured 
• 25 µl of each standard, control and sample were dispensed into appropriate 

wells with new disposable tips. 
• 200 µl Enzyme Conjugate was then dispense into each well. 
• This was followed by incubation for 60 min at room temperature. 
• The contents of the wells were briskly shaken out and were then rinsed 3 times 

with 300 µl diluted wash solution per well. The wells were sharply strike on 
absorbent paper to remove residual droplets. 

• 200 µl of substrate solution were added to each well. 
• Then incubated for 15min at room temperature. 
• The enzymatic reaction was then stopped by adding 100 µl of stop solution to 

each well. 
• Thereafter, optical density of the solution in each well was determined at 450 

nm with a microliter plate reader. This was done within 10 min after adding 
the stop solution. 

2) FSH evaluation 
• The desired number of microliter wells in the frame holder was secured. 
• 25 µl of each standard, controls and samples was dispensed into appropriate 

wells with new disposable tips. 
• 100 µl enzyme conjugate was dispensed into each well and was thoroughly 

mixed for 10 seconds. 
• This was followed by incubation for 30 min at room temperature. 
• The contents of the wells were briskly shaken out, then rinsed 5 times with 

aqua dest (400 µl per well). The wells were sharply strike on absorbent paper 
to remove residual droplets. 

• Thereafter, 100 µl of substrate solution was added to each well. 
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• Followed by incubation for 10 min at room temperature. 
• The enzymatic reaction was stopped by adding 50 µl of stop solution to each 

well. 
• Finally, optical density of the solution in each well was determined at 450 nm 

with a microliter plate reader. This was done within 10 min after adding the 
stop solution. 

2.5. Statistical Analyses 

Values were expressed as Mean ± SEM. Mean values were calculated for each an-
imal and quantitative comparisons between groups established from those means. 
Analysis of Variance (ANOVA) followed by Duncan test was used in the SPSS for 
windows version 20.0 software. Significant levels were tested at p < 0.05. 

3. Results 
3.1. Effects of the Aqueous Leaf-Extract of E. hirta on Relative 

Weight of Sex and Accessory Organs 

As seen in Table 2, treatment of normal male rats with the leaf aqueous extract of 
E. hirta at 300, 600 and 1200 mg/g (EHae1, EHae2 and EHae3) doses for a period of 
52 days induced a nonsignificant (p < 0.05) increase in relative organ weight (%) 
compared to the Erekta-treated group. 

 
Table 2. Effects of the aqueous leaf-extract of E. hirta on the relative weight of sex and 
accessory organs of normal male rats. 

Organ 
Treatment 

DW Erekta® EHae1 EHae2 EHae3 

Testes 1.45 ± 0.15 0.92 ± 0.06 0.96 ± 0.06 1.19 ± 0.15 1.22 ± 0.11 

Epididymis 0.81 ± 0.11 0.49 ± 0.06 0.67 ± 0.10 0.63 ± 0.05 0.65 ± 0.08 

Vas deferens 0.10 ± 0.01 0.08 ± 0.004 0.06 ± 0.01 0.08 ± 0.01 0.07 ± 0.01 

Prostate 0.12 ± 0.02 0.08 ± 0.02 0.08 ± 0.02 0.17 ± 0.05 0.13 ± 0.01 

Sem. Vesicles 0.21 ± 0.04 0.18 ± 0.03 0.17 ± 0.03 0.31 ± 0.06 0.25 ± 0.06 

Penis 0.17 ± 0.03 0.11 ± 0.01 0.07 ± 0.04 0.17 ± 0.02 0.13 ± 0.01 

Values presented as Mean ± SEM; DW: distilled water; EHae1: Euphobia hirta aqueous ex-
tract dose 1 (300 mg/kg); EHae2: Euphobia hirta aqueous extract dose 2 (600 mg/kg); EHae3: 
Euphobia hirta aqueous extract dose 3 (1200 mg/kg); Sem. vesicles: seminal vesicles. 

3.2. Effects of the Aqueous Leaf-Extract of E. hirta on Sperm 
Characteristics 

3.2.1. Effects on Sperm Concentration and Motility 
Subjection of normal male rats to various doses of the aqueous leaf extract of E. 
hirta for a period 52 days caused a significant increase in percentage motility and 
sperm concentration (p < 0.05) compared to either control group (DW and 
Erekta) (Table 3). 

https://doi.org/10.4236/jbm.2026.142037


E. B. Besong et al. 
 

 

DOI: 10.4236/jbm.2026.142037 512 Journal of Biosciences and Medicines 
 

Table 3. Effects of the aqueous leaf-extract of E. hirta on sperm motility and concentration 
of normal male rats. 

Sperm 
characteristics 

Treatment 

DW Erekta® EHae1 EHae2 EHae3 

Concentration 
(×106/ml) 

6.53 ± 2.98 13.70 ± 4.75 13.20 ± 4.3 12.72 ± 3.60 21.19 ± 2.03 

Motility (%) 65.08 ± 4.72 81.99 ± 6.04 95.29 ± 11.44 94.27 ± 8.85 97.19 ± 7.02 

Values presented as Mean ± SEM; DW: distilled water; EHae1: Euphobia hirta aqueous ex-
tract dose 1 (300 mg/kg); EHae2: Euphobia hirta aqueous extract dose 2 (600 mg/kg); EHae3: 
Euphobia hirta aqueous extract dose 3 (1200 mg/kg); µl: microliter. 

3.2.2. Effects on Sperm Morphology 
Treatment of normal male rats to various doses of the aqueous leaf extract of E. 
hirta for a period of 52 days yielded a significant increase in the number of nor-
mally formed sperms (p < 0.05) compared to either control group (DW and 
Erekta). In the same line, the administration of these doses of plant extract pro-
duced a significant decrease in the number of abnormally formed spermatozoa 
specifically spermatozoa with no head (Table 4). 

 
Table 4. Effects of the aqueous leaf-extracts of E. hirta on sperm morphology of normal 
male rats. 

Characteristics 
(×106) 

Treatment 

DW Erekta EHae1 EHae2 EHae3 

Normal 6.25 ± 1.27 8.04 ± 2.96 9.33 ± 2.42 14.04 ± 3.69 10.75 ± 1.59 

No head 2.35 ± 0.69 2.27 ± 0.51 1.13 ± 0.62 1.56 ± 0.36 0.38 ± 0.04 

No tail 1.00 ± 0.08 0.85 ± 0.04 0.05 ± 0.04 0.04 ± 0.02 0.03 ± 00 

Values presented as Mean ± SEM; DW: distilled water; EHae1: Euphobia hirta aqueous ex-
tract dose 1 (300 mg/kg); EHae2: Euphobia hirta aqueous extract dose 2 (600 mg/kg); EHae3: 
Euphobia hirta aqueous extract dose 3 (1200 mg/kg). 

3.3. Effects of the Aqueous Leaf-Extract of E. hirta on Plasma 
Concentrations of FSH and Testosterone 

Analysis of the hormonal content of the plasma obtained from the blood of sacri-
ficed animals produced results that are compiled in Table 5. Administration of 
aqueous leaf extract of E. hirta induced a significant increase in testosterone 
plasma concentration compared to the control groups (DW and Erekta). On the 
other hand, FSH plasma concentration was statistically non-significant in extract-
treated animals compared to those of the control groups. 

4. Discussion 

In this study, we measured the weights of testis, epididymis, vas deferens, seminal 
vesicles, prostate glands and the penis of the animals under experimentation and  
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Table 5. Effects on plasma concentrations of FSH and testosterone of normal male rats. 

 
Hormone 

Treatment 

DW Erekta EHae1 EHae2 EHae3 

Testosterone (ng/ml) 3.49 ± 0.69 5.39 ± 1.00 9.14 ± 2.44 10.89 ± 1.64 8.23 ± 1.40 

FSH (mIU/ml) 88.19 ± 1.62 86.2 ± 1.33 89.68 ± 0.95 84.9 ± 1.61 87.2 ± 1.16 

Values presented as Mean ± SEM; DW: distilled water; EHae1: Euphobia hirta aqueous ex-
tract dose 1 (300 mg/kg); EHae2: Euphobia hirta aqueous extract dose 2 (600 mg/kg); EHae3: 
Euphobia hirta aqueous extract dose 3 (1200 mg/kg); FSH: Follicle stimulating hormone; 
mIU/ml: micro international units/millilitre; ng/ml: nanogram/millilitre. 

 
the relative mass of each organ (RMO) was determined. The weight of the testes 
is a useful index in evaluating the efficiency of steroidogenesis [32]. Extract-
treated rats recorded an increase in the relative weights of the sex and accessory 
organs compared to control groups-rats, thus, exhibiting androgenic effects. An-
drogens, including testosterone, have been reported to be useful for the histo-
morphometric development and maintenance of the testes and ultimately the bi-
ochemical process of sperm production [35] [32]. The enhancements in the 
weights of sex and accessory organs of male rats are usually associated with an-
drogenic activity and anabolic function. Androgens can stimulate the growth of 
accessory sexual organs (e.g., testis, seminal vesicles and prostate) and increase 
their weights [36]. Drugs or natural compounds are considered to possess andro-
genic properties if they can increase the weights of accessory sexual organs [37]. 
This increase in the relative weight of sex and accessory organs recorded in ex-
tract-treated rats, though in a non-significant manner, could reflect the increased 
plasma levels of testosterone. 

Our study was aimed amongst others, at evaluating the pro-fertility potentials 
of the aqueous extract of E. hirta to determine if its ability to facilitate copulation 
can match with the ability to favour fertilization, hence, pregnancy at the doses 
studied. In other words, we intended to determine if the extract could enhance 
efficient spermatogenesis. As mentioned earlier, about 30% - 50% of infertility 
within a couple is related to the male with 30% - 40% of the causes of male infer-
tility related to sperm disorders [6]. The most common cause of infertility in men 
remains their inability to produce enough healthy, active and highly motile sperm 
[7]. Unfortunately, the process of spermatogenesis is significantly affected by free 
radicals which cause oxidative stress leading to lipid peroxidation of sperm mem-
branes, impairing their motility and viability. Sperm cell membranes are exposed 
to oxidative damage due to large amounts of unsaturated fatty acids, which ulti-
mately decrease sperm motility and viability. They also induce DNA damage in 
sperm, compromising genetic integrity and increasing the risk of abnormal em-
bryonic development. Furthermore, excessive free radicals can trigger apoptosis 
(programmed cell death) of sperm, reducing overall sperm count and quality [38] 
[39]. Consequently, medicinal plants with antioxidant compounds increase sperm 
function and can improve fertility [40]. Studies have shown that some medicinal 
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plants may have fertility-enhancing properties in men by improving antioxidant 
activity, prevent the formation of free radicals and lipid peroxidation, and reduce 
oxidative stress, preventing damage to sperm cells [41]. They also increase the 
number of testicular vessels, the lifespan and number of sperm, increasing sperm 
quality and protecting germ cells. E. hirta exhibits strong antioxidant properties 
both in animal models and in vitro. It has been shown to be able to neutralise free 
radicals in various experimental models using hydroxyl radical scavenging, ABTS, 
and DPPH assays [42]. A study by [43] displayed the antioxidant activities for 
three types of extractions from E. hirta including the aqueous extract through su-
peroxide, DPPH and hydroxyl radical scavenging assays. After 52 days of admin-
istration, the extract significantly increased both sperm concentration and per-
centage motility (p < 0.05) compared to both the distilled water (DW) and Erekta 
control groups. Results show a dose-dependent positive effect of E. hirta on key 
fertility parameters (sperm concentration and percentage motility), suggesting a 
pro-fertility effect that could contribute to or be associated with enhanced sexual 
function. The aqueous extract of Cyperus esculentus, administered to Wistar rats 
for nine weeks, increased testicular and epididymal weight, increased sperm count 
and motility. These studies show that the medicinal properties of these plants are 
related to polyphenolic components, especially flavonoids, which can neutralize 
free radicals, the source of oxidative stress [44]. Flavonoids in plant samples have 
antioxidant power and can optimize the function of the body’s antioxidant sys-
tem. Reactive oxygen species are produced in a chain of reactions that alter male 
reproductive cells quantitatively and qualitatively; antioxidants act by interrupt-
ing these chain reactions [44]. Again, the effects produced may be due to phyto-
constituents such as phenols, saponins and alkaloids present in the aqueous ex-
tract of E. hirta which exhibit an antioxidant activity and as a result have contrib-
uted in the elimination of free radicals leading to an improvement in percentage 
motility and sperm concentration. These results are in line with the findings of 
[45], who upon testing the effects of aqueous and methanol extracts of E. hirta for 
a period of 14 days obtained satisfactory results concerning the percentage motil-
ity and sperm concentration in the treated animals. 

The administration of various doses of the aqueous leaf extract of E. hirta to 
normal male rats for 52 days demonstrated significant effects on sperm morphol-
ogy, which is a crucial reproductive index. Firstly, there was a significant (p < 0.05) 
increase in the number of normally formed sperm cells in the treated groups com-
pared to both the distilled water (DW) and Erekta control groups. This finding is 
highly relevant, since improved sperm morphology is linked to male fertility and 
reproductive success. The increased percentage of normal sperm suggests a bene-
ficial effect of the E. hirta extract on spermatogenesis, the process of sperm devel-
opment. Secondly, the plant extract administration led to a significant decrease in 
the number of abnormally formed spermatozoa, specifically those with no head. 
The “No head” abnormality is a severe morphological defect that renders sperma-
tozoa incapable of fertilization. The reduction in such abnormalities further rein-
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forces the positive impact of the E. hirta extract on sperm quality. This is particu-
larly evident when comparing the “No head” values produced by the extract 
treated groups to the DW and Erekta. For instance, EHae3 shows a remarkably low 
“No head” percentage of 0.38 ± 0.32 compared to DW’s (2.35 ± 0.59) and Erekta’s 
(2.27 ± 0.51). Similarly, Cocos nucifera water improved reproductive indices in 
Wistar rats [46]. A study conducted in Iraq showed that Cyperus esculentus has a 
protective effect on testicular and sperm abnormalities caused by lead acetate in 
Wistar rats [47]). This may be due to phyto-constituents such as flavonoids, phe-
nols and tannins found in the aqueous extract, which have been reported to ex-
hibit strong antioxidant activity [48]. Free radicals significantly impair spermato-
genesis by causing oxidative stress which leads to lipid peroxidation of sperm 
membranes, impairing their motility and viability, discussed earlier. They also in-
duce DNA damage in sperm, compromising genetic integrity and increasing the 
risk of abnormal embryonic development. Furthermore, excessive free radicals 
can trigger apoptosis (programmed cell death) of sperm, reducing overall sperm 
count and quality, as mentioned earlier [38] [39]. These phyto-constituents through 
their activity, they scavenge free radicals and reduce oxidative stress, thereby pro-
tecting developing spermatozoa from damage and increasing the percentage of 
normally formed spermatozoa and reducing abnormalities. The effect of the plant 
extract on spermatogenesis could also be via a luteinizing hormone (LH)-related 
mechanism, even though we did not assay plasma LH in our study. LH stimulates 
Leydig cells (LC) to release testosterone, control LC differentiation, proliferation 
and biological rhythm and ultimately control spermatogenesis as well [49]-[51]. 
In addition, LH has been shown to be associated with sperm quality, sperm mo-
tility and sperm capacitation. There is mounting evidence to support the notion 
that LH is critical to spermatogenesis. critical for the proliferation and maturation 
of Leydig cells after birth and during puberty, enabling the initiation of spermat-
ogenesis. 

Medicinal plants can also enhance the activity of the hypothalamic-pituitary-
gonadal axis at different levels, affecting the secretion of follicle stimulating hor-
mone (FSH), luteinizing hormone (LH) and testosterone [34]. The administration 
of the aqueous leaf extract of E. hirta significantly increased the plasma concen-
tration of testosterone after 52 days of treatment, similar to another study which 
found that an injection of Cissus populnea root into male Wistar rats increased 
the secretion of male sex hormones such as testosterone and gonadotropins, 
thereby increasing the fertility of these rats [52]. The significant increase in tes-
tosterone noted in our study could be attributed to the action of the LH as ex-
plained earlier and reported in many studies, although the plasma level of the lat-
ter was not measured in our experiment. The enhanced sperm characteristics of 
extract-treated rats observed in this study and discussed above, may be attributed 
to the increase in serum testosterone concentration as revealed in this study. Tes-
tosterone being a crucial factor for germ cell differentiation, its increase in extract-
treated animals explains why sperm parameters (concentration, motility and mor-
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phology) were improved in these animals. This suggests that the various phyto-
constituents found in the extract act indirectly on these sexual parameters by in-
creasing the secretion of testosterone. 

5. Conclusion 

Euphobia hirta increases the weights of sex and accessory sexual organs through 
its androgenic properties and improves sperm quality through its antioxidant 
properties induced by phyto-constituents such as flavonoids, phenols, saponins 
and alkaloids present in its aqueous extract and which contributed to the elimina-
tion of free radicals leading to an improvement in percentage motility and sperm 
concentration as well as sperm morphology. 
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