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Abstract 

Plant-derived bioactive compounds have emerged as promising therapeutic agents for enhancing male reproductive health. 

Arachis hypogaea (groundnut), an extensively cultivated oilseed crop, possesses rich phytochemical constituents; however, its 

specific effects on male reproductive parameters remain incompletely characterised. The present study aimed to evaluate the 

effects of Arachis hypogaea oil extract on reproductive function in male Wistar rats. Twenty male Wistar rats (180 - 200 g) were 

randomly assigned to four groups (n=5/group). Group 1 (control) received standard rat chow and water ad libitum, while Groups 

2, 3, and 4 were administered A. hypogaea oil extract via daily oral gavage at doses of 150, 300, and 600 mg/kg, respectively, 

for 56 days. Serum reproductive hormones (follicle-stimulating hormone [FSH], luteinizing hormone [LH], and testosterone) 

were quantified using ELISA, while Sperm parameters (sperm count, motility, viability and morphology) were assessed using 

standard established protocols. Administration of A. hypogaea oil extract significantly elevated FSH and testosterone levels 

across all treatment groups compared to the control group (p<0.05). LH levels showed significant increases at 300 mg/kg (1.53 

± 0.02 mIU/mL) and 600 mg/kg (3.06 ± 0.01 mIU/mL) relative to controls (p<0.05). The 300 mg/kg and 600 mg/kg doses 

produced marked improvements in sperm viability, motility, and normal morphology, with sperm count more than doubling 

(580.00 ± 40.62 and 560.00 ± 53.40 M/mL, respectively) compared to the control, accompanied by significant reductions in dead 

sperm percentages (p<0.05). Evidence from the present study shows that Arachis hypogaea oil extract demonstrates dose-

dependent enhancement of male reproductive function in Wistar rats, improving both hormonal profiles and sperm quality 

parameters. These findings support the therapeutic potential of A. hypogaea oil as a natural supplement for male reproductive 

health and warrant further investigation into its clinical applications and mechanistic pathways. 
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1. Introduction 

At the core of the global health crisis of male infertility, which 

accounts for 40-50% of all infertility cases, are the problems of 

compromised sperm function and diminished semen quality, both 

linked to oxidative stress [1-3]. The imbalance between reactive 

oxygen species (ROS) and antioxidant defences disrupts sper-
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matogenesis, reduces sperm motility, and decreases sperm viabil-

ity [4-7]. Spermatogenesis is the biological process by which dip-

loid stem cells in the testes divide, undergo meiosis, and develop 

into mature, haploid sperm cells within the seminiferous tubules 

[8, 9]. This process is one of the most tightly controlled develop-

mental events in mammals and requires close communication be-

tween germ cells and supporting cells in the testes, as well as hor-

monal signals from the brain and pituitary gland. Various regula-

tory systems guide the growth, division, and maturation of germ 

cells throughout each stage; at the same time, cellular quality 

checks such as DNA repair surveillance, meiotic monitoring, and 

programmed cell death occur. These safeguards help ensure that 

only genetically complete and properly formed sperm are ulti-

mately released [8, 10]. 

Plant-derived products, rich in bioactive compounds, have 

emerged as promising agents for enhancing male reproductive 

health, where they have been shown to positively influence 

reproductive mechanisms [11-13]. These components play 

crucial roles in maintaining sperm membrane integrity, regu-

lating hormone synthesis, and supporting overall reproductive 

function. Arachis hypogaea, commonly known as groundnut, 

is an extensively cultivated oilseed crop across tropical and 

subtropical regions worldwide [14]. It is rich in proteins, lipids, 

vitamins, and essential minerals, containing a variety of bio-

active compounds such as flavonoids, phenolic acids, phy-

tosterols, and fatty acids, which contribute to its broad phar-

macological potential [15-18]. The oil fraction, in particular, 

is characterised by a high content of unsaturated fatty acids, 

including oleic acid, n-Hexadecanoic (palmitic) acid, tride-

canoic acid, 11,14-Octadecadienoic acid, and 9,12-Octdecadi-

enoic acid; as well as phytochemicals, sterols, and terpenoids, 

associated with anti-inflammatory, antioxidant, and cytopro-

tective effects [17, 19, 20]. Beyond its well-established nutri-

tional value, Arachis hypogaea has been regarded as a fertil-

ity-enhancing food in several cultures, where it is consumed 

to support vitality and reproductive performance [21-23]. 

Studies have shown that natural plant-derived antioxidants 

can effectively restore redox balance, reinforce the blood-tes-

tis barrier, and promote normal spermatogenic activity [24-26]. 

Although anecdotal reports suggest that Arachis hypogaea 

may influence male behaviour, experimental evidence in this 

area remains scarce. Consequently, it is of interest to examine 

whether the lipid‑rich oil extract of this plant can modulate 

reproductive hormone levels and promote spermatogenesis. 

The present study therefore aims to evaluate the effects of 

Arachis hypogaea oil extract on reproductive function in male 

Wistar rats, with a view to addressing this gap in the literature. 

2. Materials and Methods 

2.1. Procurement, Identification, and 

Preparation of the Extract 

Fresh groundnuts were sourced from a crop produce market 

in Rumuokoro, Obio Akpor Local Government Area, Rivers 

State, Nigeria. The groundnuts were identified and authenti-

cated at the Department of Plant Science and Biotechnology, 

University of Port Harcourt, and assigned the voucher number 

UPH/P/447. A measured sample (1000g) of the pulverised 

groundnut was dissolved in 2000 mL of N-hexane in a glass 

jar for 72 h. The mixture was then filtered through filter paper, 

and the filtrate was concentrated using a rotary evaporator at 

50°C to yield an N-Hexane oil extract of Arachis hypogaea 

(NHOEAH). The NHOEAH was collected in a glass jar and 

stored in a refrigerator at 3°C until required for administration. 

2.2. Research Design 

Twenty (20) male Wistar rats weighing between 180 - 200g 

obtained from the animal house of the Department of Human 

Physiology, University of Port Harcourt, were used for the 

study. The animals were housed in separate cages under natu-

ral day and night cycles at normal room temperature (27 – 

31°C) and fed standard rat pellets and clean tap water. The 

animals were allowed two (2) weeks to acclimatise to the en-

vironment before experimentation commenced. The rats were 

divided into four groups, with Group 1 serving as the control 

and receiving standard rat chow and water ad libitum, while 

Groups 2, 3, and 4 were treated with the Arachis hypogaea oil 

extract (NHOEAH) via daily oral gavage for 56 days. The an-

imals were anaesthetised using ketamine (50mg/kg) and then 

sacrificed by cervical dislocation. Blood was collected via car-

diac puncture; serum was separated by centrifugation at 3000 

rpm for 15 minutes and stored at -8C until use. 

2.3. Ethical Approval 

The study protocol was reviewed and approved by the Uni-

versity of Port Harcourt Research Ethics Committee 

(UPH/CEREMAD/REC/MM106/004). All experimental ani-

mals were managed in accordance with established ethical 

standards for the care and use of laboratory animals. 

2.4. Laboratory Serum and Semen Analysis 

Serum testosterone, follicle-stimulating hormone, and lute-

inizing hormone were measured by Enzyme-Linked Immuno-

sorbent Assay (ELISA) using a special kit (Monobind Inc., 

USA) as described in the instructions provided in the kit. 

For semen analysis, the epididymides and testes were ex-

cised following an abdominal incision. Sperm were promptly 

collected from the epididymides via incision and subsequently 

prepared for analysis. 

Sperm count and motility were determined following the 

method described by Narayana (2005). About 100 mg of caudal 

epididymal tissue was minced in 5 ml of normal saline. A drop 

of the homogeneously mixed suspension was loaded onto a 

Neubauer hemocytometer, and both motile and immotile sper-

matozoa were counted per unit area and expressed in millions 
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per millilitre (millions/mL) [27]. For sperm motility assay, the 

caudal epididymis was carefully isolated and its contents ex-

pressed into 1 ml of normal saline at room temperature [28]. A 

single drop of the resulting sperm suspension was loaded onto 

a Makler counting chamber, and the proportions of motile and 

non-motile spermatozoa were determined and expressed as a 

percentage of the total spermatozoa counted [29]. 

Sperm viability was assessed using the eosin-nigrosin ex-

clusion technique. Forty microliters (40 μl) of freshly lique-

fied semen were thoroughly mixed with 10 μl of eosin-nigro-

sin stain (Merck, Germany), and a drop of the resulting mix-

ture was spread onto a clean glass slide. A minimum of 200 

spermatozoa were examined per sample at ×100 magnifica-

tion under oil immersion. Spermatozoa that absorbed the stain, 

appearing pink or red, were classified as non-viable, while 

those that remained unstained were recorded as viable [30, 31]. 

To determine the percentage of abnormal sperm, a thin smear 

was prepared by combining a single drop of semen with two 

drops of eosin-nigrosin stain on a clean glass slide and allowing 

it to air dry completely. The dried smear was examined under oil 

immersion at ×100 magnification, and between 200 and 250 sper-

matozoa were assessed across multiple fields. Spermatozoa dis-

playing structural abnormalities of the head, midpiece, or tail 

were recorded, and the percentage of morphologically abnormal 

cells was calculated relative to the total number counted [32]. 

2.5. Statistical Analysis 

Statistical analyses were performed using SPSS version 31 

(IBM SPSS Statistics). Data are expressed as mean ± standard 

error of the Mean (SEM) for each experimental group. Group 

comparisons were conducted using one‑way analysis of vari-

ance (ANOVA), followed by Fisher's least significant differ-

ence (LSD) post hoc test for pairwise comparisons. In addition, 

a simple linear regression analysis was conducted to deter-

mine the relationship between testosterone levels and sperm 

count in Wistar rats (N = 20). Statistical significance was as-

sessed at a probability value of P < 0.05. 

3. Results 

Table 1. Effect of Arachis hypogaea on reproductive hormones. 

 Control 150mg/kg AH 300mg/kg AH 600mg/kg AH 

FSH (mIU/mL) 0.83  0.22 1.00  0.04* 1.41  0.02* 2.04  0.01* 

LH (mIU/mL) 1.05  0.08 0.97  0.04 1.53  0.02* 3.06  0.01* 

TEST (mIU/mL) 2.06  0.03 2.38  0.07* 2.60  0.07* 3.11  0.04* 

TSI 1.97  0.05 2.46  0.08* 1.70  0.04* 1.02  0.03* 

LH-FSH ratio 1.27  0.06 0.98  0.07* 1.09  0.01* 1.50  0.04* 

Values are shown as mean  SEM. * significantly different compared with the control group (P<0.05) 

FSH: follicle-stimulating hormone; LH: luteinizing hormone; TEST: testosterone; TSI: testosterone secretion index 

Table 1 shows the effect of the administration of Arachis hy-

pogaea oil extract on reproductive hormones in male Wistar 

rats. The result shows a significant increase in follicle-stimulat-

ing hormone (FSH) and testosterone (TEST) levels across all 

groups administered with different doses of Arachis hypogaea 

extract compared to the control (p<0.05). Similarly, there was a 

significant increase in luteinizing hormone (LH) levels in rats 

administered 300mg/kg AH (1.53  0.02 mIU/ml) and 600g/kg 

NHOEAH (3.06  0.01 mIU/ml) compared to the control group 

(P<0.05). Testosterone secretion index (TSI) significantly de-

creased across the NHOEAH administration groups when com-

pared with the control group (P<0.05). While the LH to FSH 

ratio was significantly reduced in 150mg/kg and 300mg/kg 

NHOEAH administration groups, the LH to FSH ratio signifi-

cantly increased in 600mg/kg NHOEAH group when compared 

to the control group (P<0.05). 

Table 2. Effect of Arachis hypogaea on Sperm analysis. 

 Control 150mg/kg AH 300mg/kg AH 600mg/kg AH 

Viability (%) 70.00  2.24 74.00  2.45 85.00  1.58* 84.00  1.87* 
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 Control 150mg/kg AH 300mg/kg AH 600mg/kg AH 

Normal (%) 70.00  2.23 74.00  2.45 85.00  1.58* 85.00  1.58* 

Abnormal (%) 30.00  2.24 26.00  2.45 15.00  1.58* 15.00  1.58* 

Active (%) 65.00  1.58 71.00  3.32 81.00  2.92* 81.00  2.92* 

Sluggish (%) 11.00  1.00 10.00  0.00 9.00  1.00 9.00  1.00 

Dead (%) 24.00  2.44 19.00  4.60 10.00  1.58* 10.00  1.58* 

Sperm Count (×106/mL) 254.00  20.40 340.00  36.74 580.00  40.62* 560  53.40* 

Values are shown as mean  SEM. * significantly different compared with the control group (P<0.05) 

Table 2 shows the effect of the administration of Arachis hy-

pogaea oil extract on sperm parameters in male Wistar rats. The 

result shows a significant increase in sperm viability, sperm count, 

percentage of normal sperm cells and active sperm cells in rats 

administered with 300mg/kg and 600mg/kg NHOEAH, and over 

double the sperm count (580.00  40.62 M/mL and 560  53.40 

M/mL, respectively) when compared to the control group. The 

table also shows a significant decrease in the percentage of dead 

sperm cells in 300mg/kg and 600mg/kg NHOEAH groups when 

compared to the control group (P<0.05). 

 
Figure 1. Linear Regression Analysis of Testosterone as a Predictor 

of Sperm Count. 

A simple linear regression was conducted to determine the 

relationship between testosterone levels and sperm count in 

Wistar rats (N = 20). The model was statistically significant 

(F(1,18) = 17.27, p < 0.001) and explained 49.0% of the vari-

ance in sperm count (R² = 0.490). Testosterone was a signifi-

cant predictor of sperm count (β = 0.700, p = 0.001). For every 

1-unit increase in testosterone, sperm count increased by 

283.55 × 106 (B = 283.55, SE = 68.24). This finding confirms 

a strong positive association between testosterone levels and 

spermatogenesis in our animal model. 

4. Discussion 

Beyond its established nutritional value, Arachis hypogaea 

has traditionally been regarded in several cultures as a fertil-

ity‑enhancing food, consumed to support male sexual vitality 

and reproductive performance. However, experimental evi-

dence substantiating this claim remains scarce. The present 

study therefore evaluated the effects of oil extract from Ara-

chis hypogaea on male reproductive hormones and sperm pa-

rameters, using normal male Wistar rats as an experimental 

model. 

4.1. Effect on Reproductive Hormones 

Our data show that the supplementation of Arachis hypo-

gaea oil extract to normal male Wistar rats produced a signif-

icant increase in FSH and testosterone levels across all treated 

groups, together with a dose-dependent rise in LH, particu-

larly at 300 mg/kg and 600 mg/kg. Follicle-stimulating hor-

mone (FSH) and luteinizing hormone (LH) are key gonado-

tropins that regulate spermatogenesis and steroidogenesis 

through their actions on Sertoli and Leydig cells, respectively, 

while testosterone is the principal androgen responsible for 

maintaining male reproductive function, libido, and secondary 

sexual characteristics [33, 34]. The elevation of these hor-

mones suggests that Arachis hypogaea oil extract may have 

stimulated the hypothalamic-pituitary-gonadal (HPG) axis, 

thereby enhancing testicular endocrine and spermatogenic ac-

tivity. The hypothalamus releases gonadotropin-releasing hor-

mone (GnRH) in a pulsatile fashion, which in turn stimulates 

the anterior pituitary to secrete FSH and LH 25. LH acts di-

rectly on testicular Leydig cells to drive testosterone biosyn-

thesis [35, 36], while FSH acts on Sertoli cells to support sper-

matogenesis [37, 38]. The significant rise in FSH and testos-

terone across all treated groups, accompanied by a dose-de-

pendent increase in LH at 300 mg/kg and 600 mg/kg, suggests 

that some of the bioactive constituents of Arachis hypogaea 

oil extract including oleic acid, palmitic acid, tridecanoic acid, 

octadecadienoic acid derivates [19, 39-41], may exert a stim-

ulatory influence at one or more levels of this axis; likely at 

the hypothalamic or pituitary level, potentiating GnRH signal-

ling and downstream gonadotropin release. 

Steroid hormones, including testosterone, are synthesised 

from cholesterol, and diets or extracts rich in unsaturated fatty 

http://www.sciencepg.com/journal/jdmp


Journal of Diseases and Medicinal Plants http://www.sciencepg.com/journal/jdmp 

 

113 

acids, particularly oleic and linoleic acids, have been shown 

to modulate Leydig cell function and steroidogenic enzyme 

activity [19, 42], thereby optimizing the activity of key 

steroidogenic enzymes, including steroidogenic acute regula-

tory protein (StAR), cytochrome P450 side-chain cleavage en-

zyme (CYP11A1), and 17β-hydroxysteroid dehydrogenase 

(17β-HSD) [43, 44]. By facilitating cholesterol transport into 

the inner mitochondrial membrane and enhancing enzymatic 

efficiency along the steroidogenic cascade, these fatty acids 

may directly boost testosterone biosynthesis, consistent with 

the hormonal elevations observed in the treated groups. 

Interestingly, despite the rise in circulating testosterone, the 

testosterone secretion index (TSI) was significantly lower 

across all but the 600 mg/kg Arachis hypogaea oil-treated 

groups compared to the control. TSI, which reflects the effi-

ciency of testosterone production relative to LH stimulation, 

can decline when LH rises disproportionately or when feed-

back mechanisms adjust pituitary output in response to in-

creased peripheral testosterone [45, 46]. The observed 

changes in the LH: FSH ratio further suggest a dose-depend-

ent accumulation of bioactive lipids and phytochemicals in 

Arachis hypogaea reaching threshold concentrations neces-

sary to elicit progressively stronger stimulation of pituitary 

gonadotroph cells or hypothalamic GnRH neurons [47, 48]. 

The LH: FSH ratio decreased at lower doses (150 and 300 

mg/kg) but increased at 600 mg/kg, indicating that higher 

doses may preferentially stimulate LH secretion and thus fa-

vour androgenic over purely spermatogenic signalling [49, 50]. 

By enhancing FSH, LH, and testosterone levels in healthy rats, 

Arachis hypogaea appears to promote spermatogenic and 

steroidogenic functions. Furthermore, our study shows as 

strong positive relationship between increased testosterone 

levels and sperm count in Wistar rats. Suggesting that higher 

testosterone levels may enhance spermatogenic activity, high-

lighting the physiologic role of testosterone in the spermato-

genic process. 

Consistent with the findings of the present study, several 

plant-derived extracts, including Allium cepa, Salvia offici-

nalis, Anacyclus pyrethrum, and various polyherbal formula-

tions, have been reported to significantly elevate gonadotro-

pins (FSH and LH) and testosterone levels in experimental 

study. These effects are largely attributed to the modulation of 

the hypothalamic-pituitary-gonadal (HPG) axis and the atten-

uation of oxidative stress [51-54]. The observed increase in 

reproductive hormone levels in the current study following ad-

ministration of Arachis hypogaea oil extract, therefore, cor-

roborates these reports, suggesting a similar underlying mech-

anism involving enhanced steroidogenesis and improved tes-

ticular function. However, unlike some of these extracts, 

which are primarily rich in phenolic antioxidants, the effects 

of Arachis hypogaea may be more closely linked to its lipid-

rich composition, particularly its unsaturated fatty acids and 

associated lipophilic bioactive compounds, indicating a poten-

tially distinct but complementary pathway in the regulation of 

male reproductive function. 

4.2. Effects on Semen Analysis 

Administration of Arachis hypogaea oil extract to normal 

male Wistar rats produced marked and consistent improve-

ments across all assessed indices of sperm quality and quantity. 

Significant increases in sperm viability, total sperm count, 

percentage of morphologically normal spermatozoa, and the 

proportion of motile sperm cells were observed, with the most 

pronounced effects evident at the 300 mg/kg and 600 mg/kg 

doses. The more than two-fold increase in sperm count ob-

served in these groups compared with the control indicates a 

strong stimulatory effect on spermatogenic activity within the 

seminiferous epithelium. 

Sperm count, motility, and morphology are universally rec-

ognised as the primary indices of male fertility potential, each 

reflecting a distinct but interrelated aspect of testicular and ep-

ididymal function [50, 55, 56]. An increase in sperm count in-

dicates enhanced proliferative and differentiative activity in 

the seminiferous tubules, suggesting greater spermatogonial 

mitotic activity and more efficient progression through meio-

sis and spermiogenesis [33]. Improvements in motility, on the 

other hand, reflect the functional competence of the sperm ax-

oneme and the adequacy of mitochondrial energy metabolism, 

both of which are critically dependent on the integrity of the 

sperm midpiece and the lipid composition of the plasma mem-

brane [57, 58]. 

The observed hormonal increases following administration 

of Arachis hypogaea oil seen in this study provide a direct en-

docrine basis for the noted improvements in spermatogenesis, 

as FSH and testosterone were both significantly elevated in 

the treated animals. FSH acts on Sertoli cells to maintain the 

nutritional and structural support necessary for germ cell sur-

vival and development, while testosterone, concentrated 

within the seminiferous tubules via androgen-binding protein, 

is crucial for completing meiosis and spermiogenesis [48, 59]. 

Their simultaneous elevation creates a synergistic endocrine 

environment that collectively boosts germ cell proliferation, 

supports spermatogenic development, and improves epididy-

mal sperm maturation. The dose-dependent pattern observed 

across sperm parameters is consistent with a concentration-

dependent increase in the bioavailability of the oil extract's ac-

tive constituents, including unsaturated fatty acids, phytoster-

ols, flavonoids, and phenolic compounds [19]. Specifically, a 

one-unit increase in testosterone was associated with an ap-

proximated increase of 283.55 × 106 in sperm cells, elucidat-

ing the relationship between testosterone and sperm produc-

tion / maturation. At higher doses, greater tissue concentra-

tions of these bioactive molecules are likely achieved, ena-

bling more robust engagement with steroidogenic pathways, 

more effective antioxidant protection of developing germ cells, 

and more comprehensive support of the structural and meta-

bolic demands of active spermatogenesis [49, 50, 56, 59, 35]. 

The observed enhancement of semen quality could be at-

tributed to the lipid-rich composition of Arachis hypogaea 

http://www.sciencepg.com/journal/jdmp


Journal of Diseases and Medicinal Plants http://www.sciencepg.com/journal/jdmp 

 

114 

oil extract. Polyunsaturated fatty acids, particularly do-

cosahexaenoic acid (DHA) and linoleic acid [19, 60], are 

major structural components of the sperm plasma membrane 

and are critical determinants of membrane fluidity, receptor 

responsiveness, and fusogenic capacity during fertilisation 

[61-63]. Adequate incorporation of these fatty acids into ma-

turing spermatozoa during epididymal transit enhances 

membrane deformability and zona pellucida binding capac-

ity [61, 62]. 

The improvements in sperm count, motility, and viability 

observed in the present study are consistent with a growing 

body of literature documenting the pro-spermatogenic effects 

of plant-derived extracts. Our results are consistent with find-

ings from an earlier study by Uchendu et al, which docu-

mented how aqueous extract of Arachis hypogaea increased 

sperm concentration, testosterone, FSH and LH secretions 

[64]. Other studies on Allium cepa, Sphaeranthus indicus, and 

Sphenocentrum jollyanum have similarly reported enhance-

ments in spermatogenesis and sperm function, attributing 

these effects predominantly to antioxidant-mediated mecha-

nisms [51, 65, 66]. While the present findings corroborate 

these reports, they also point to a potentially complementary 

dimension of action unique to Arachis hypogaea oil extract, 

one rooted in its distinctive lipid-rich composition. Unlike the 

predominantly phenolic antioxidant activity credited in most 

comparator studies, the bioactive lipids of Arachis hypogaea 

oil extract, particularly its unsaturated fatty acids, may confer 

additional reproductive benefits by directly supporting sperm 

membrane integrity and optimising the steroidogenic capacity 

of testicular tissue, thereby broadening the mechanistic basis 

through which Arachis hypogaea oil extract promotes male 

reproductive function. 

5. Conclusion 

The present study demonstrates that Arachis hypogaea oil 

extract progressively and significantly enhances male repro-

ductive function in Wistar rats, producing a dose-dependent 

improvement in sperm count, motility, viability, and morphol-

ogy, alongside a concurrent elevation in FSH, LH, and testos-

terone. These findings underscore the therapeutic potential of 

Arachis hypogaea oil extract as a natural male reproductive 

supplement. 
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