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Abstract 
Stress activates the hypothalamic-pituitary-adrenal axis, elevating glucocorticoids that impair 
spermatogenesis, suppress testosterone production, and induce oxidative stress. Virgin Coconut Oil 
(VCO), rich in antioxidants and medium-chain fatty acids, has shown potential in mitigating oxidative 
damage in reproductive organs. This study aimed at evaluating the effect of VCO on swimming stress-
induced testicular toxicity in adult male Sprague Dawley rats. Forty-two adult male rats were assigned 
to seven groups (A–G) and subjected to 30- or 60-minute daily swimming stress, with or without oral 
administration of low (5 mL/kg) or high (10 mL/kg) dose VCO for 28 days. Body weight, reproductive 
hormone levels, oxidative stress markers, testicular histology, and seminiferous tubule dimensions were 
assessed. Prolonged swimming stress (Group C) led to significant weight loss (207.00±30.31 g to 
187.50±12.19 g), reduced testosterone, Follicle Stimulating Hormone (FSH), and Luteinizing 
Hormone (LH) levels, elevated Malondialdehyde (MDA), and decreased antioxidant enzyme 
Superoxide dismutase (SOD) to 13.81±0.41 U/mg. Histologically, seminiferous tubule diameter and 
germinal epithelial height decreased significantly (P<0.05) to 147.00±5.15 µm and 25.13±0.91 µm, 
respectively. VCO treatment especially at high doses restored hormonal levels, improved antioxidant 
enzyme activities; SOD up to 18.92±0.27 U/mg, and partially normalized testicular structure; Group 
G epithelial height: 42.70±3.10 µm. The current study revealed the protective effects of VCO against 
swimming stress-induced testicular toxicity, with high-dose VCO demonstrating significant 
improvement in testicular histology, hormonal balance, and oxidative status. 
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INTRODUCTION 
The testes are paired, ovoid-shaped male gonads located in the scrotum, primarily responsible 
for two vital functions: spermatogenesis and steroidogenesis (Drake et al., 2015). Each testis is 
composed of seminiferous tubules, where sperm is produced, and interstitial tissue containing 
Leydig cells, which secrete testosterone; the principal androgen regulating male secondary 
sexual characteristics, libido, and fertility (Wang et al., 2023). Spermatogenesis occurs in the 
seminiferous epithelium and is regulated by a cascade of endocrine signals, primarily 
orchestrated by the hypothalamic-pituitary-gonadal (HPG) axis. Disruptions in the structure 
or function of the testis can adversely affect sperm quality and reproductive potential (Alavi 
et al., 2021). The hypothalamic-pituitary-gonadal axis tightly regulates testicular function. 
Gonadotropin-releasing hormone (GnRH) from the hypothalamus stimulates the anterior 
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pituitary to release luteinizing hormone (LH) and follicle-stimulating hormone (FSH) (Kumar 
et al., 2013). LH primarily promotes Leydig cells to produce testosterone, while FSH acts on 
Sertoli cells to facilitate spermatogenesis (Robert & Sargis, 2008). This hormonal orchestration 
ensures the maintenance of male fertility, secondary sexual characteristics, and reproductive 
behavior (Griffin, 2000). 
 
Male infertility is a globally recognized reproductive health issue, contributing to 
approximately 50% of all cases of infertility among couples (Boitrelle et al., 2021). One of the 
most common causes of male infertility that has been reported in recent years is impaired 
spermatogenesis, which may result from hormonal imbalances, genetic defects, infections, 
oxidative stress, and lifestyle factors (Gonzales et al., 2020). More so, modifiable risk factors 
such as stress, poor nutrition, environmental toxins, sedentary lifestyle, smoking, and 
excessive exposure to heat have gained research attention as important contributors to 
testicular dysfunction (Moreira et al., 2022). 
 
Stress, in particular, plays a dual role; it is both a psychological and physiological 
phenomenon (Semet et al., 2017). It activates the hypothalamic-pituitary-adrenal (HPA) axis, 
resulting in increased secretion of glucocorticoids such as cortisol, which can inhibit 
gonadotropin release, suppress testosterone production, and induce oxidative stress in 
testicular tissue (Santos et al., 2020). These events can reduce sperm count, motility, and 
morphology, thereby impairing fertility. A study by Whiteman (2014), reported that men 
exposed to multiple stressful life events had lower sperm motility and morphology, even 
when other confounding factors were considered. 
 
Animal models have played a pivotal role in understanding the impact of stress on male 
reproductive health (Santos et al., 2020). Forced swimming stress (FSS), in particular, has been 
widely used to mimic physical and psychological stress in rodents (Robert & Sargis, 2008). 
Studies have shown that FSS can significantly decrease sperm count, increase testicular 
oxidative stress, and impair histological integrity of the seminiferous epithelium (Mishra et 
al., 2021). However, some researchers (Chen et al., 2013; Bosky, 2022) argue that the duration 
and intensity of stress exposure are critical in determining its impact on testicular function. 
For instance, while 15 days of FSS decreased spermatid production, it did not affect testicular 
weight or histology significantly (Mingoti et al., 2003). 
 
Emerging research has investigated natural agents with antioxidant and anti-inflammatory 
properties for mitigating testicular damage caused by stress. Virgin Coconut Oil (VCO), rich 
in medium-chain fatty acids, polyphenols, and tocotrienols, has been recognized for its strong 
antioxidant properties and its protective effects on reproductive organs (Mohamed et al., 
2022). VCO has been reported to improve lipid profiles, reduce oxidative damage, and 
enhance testosterone production in rodent models, making it a promising candidate for 
protecting against stress-induced testicular toxicity (Rahim et al., 2020). 
 
Despite increasing evidence linking stress to testicular dysfunction, there remains a gap in 
identifying effective, natural interventions to counteract this damage. The current study, 
therefore, aimed to evaluate the effect of VCO on swimming stress-induced testicular toxicity 
in adult male Sprague Dawley rats. This model allows for a controlled assessment of the 
protective potential of VCO on sperm quality, testicular morphology, and hormonal balance 
under stress conditions. By elucidating the biochemical and histological outcomes of VCO 
treatment, the study hoped to contribute to the understanding of dietary interventions in male 
reproductive health. 
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This study addresses the issue of male infertility associated with lifestyle-induced stress, a 
growing concern in modern society. It explores the use of a readily available, cost-effective, 
and natural product (VCO) as a potential protective agent against testicular toxicity. The 
findings may provide a foundation for clinical translation, encouraging further research on 
the therapeutic use of VCO in stress-related male reproductive disorders. The results of this 
study will also offer important insights into integrative approaches to male fertility 
management, bridging traditional dietary remedies and modern reproductive medicine. 
 
MATERIALS AND METHODS 
Ethical Clearance 
The study protocol was reviewed and approved by the Ethical Committee of the Department 
of Anatomy, Baze University, Abuja with the Ethical Approval Number: . All procedures 
adhered strictly to internationally accepted guidelines for the care and use of laboratory 
animals. 
 
Experimental Animals 
A total of forty-two (42) healthy adult male Sprague Dawley rats, weighing between 150 g and 
300 g, were procured from the Animal Facility of the Faculty of Basic Medical Sciences, Baze 
University, Abuja, Nigeria. They were housed in well-ventilated, standard industrial cages in 
the animal house under ambient room temperature (approximately 25±2°C), with a 12-hour 
light/dark cycle. The animals were allowed to acclimatize for seven (7) days prior to the 
commencement of the experiment. During this period, they were fed a standard commercial 
rat diet and had free access to clean drinking water ad libitum. Environmental conditions such 
as adequate aeration, humidity control, and lighting were maintained throughout the study 
period to minimize stress. Body weights were recorded at three intervals: upon acquisition, 
after the acclimatization period, and at the end of the experiment, using an electronic 
analytical balance. 
 
Purchasing of Virgin Coconut Oil 
The virgin coconut oil was purchased from a local plant oil distillery in Iwo, Osun State, 
Nigeria. The oil was stored at room temperature in the Department of Anatomy of Baze 
University, Abuja. 
 
Laboratory Materials 
Other materials include: gloves, sterile bottles, syringes and needles, dissecting board and kit, 
fixative (10% formal saline) H&E stain, cover slips, glass slides, microscopes, microtome, 
centrifuge, distilled water, feeding plates and water bottles. 
 
Experimental Design 
The rats were divided into seven groups (A - G) of six rats each according to their body weight, 
and treated as follows: 
 
Group A (Control): 5 mL/kg body weight Distilled Water 
Group B: 30 Minutes Swim Stress 
Group C: 1 Hour Swim Stress 
Group D: 30 Minutes Swim Stress + Low Dose VCO for 28 Days 
Group E: 1 Hour Swim Stress + Low Dose VCO for 28 Days 
Group F: 30 Minutes Swim Stress + High Dose VCO for 28 Days 
Group G: 1 Hour Swim Stress + High Dose VCO for 28 Days 
 Note: VCO = Virgin Coconut Oil 
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Animal Sacrifice and Sample Collection 
At the end of the experimental period, all animals were fasted overnight (12 hours) to avoid 
potential interference of recent food intake on serum biochemical parameters. The rats were 
then humanely sacrificed using an inhalation method. This involved inducing 
unconsciousness via chloroform anesthesia, wherein a piece of cotton wool soaked in 
chloroform was placed in an enclosed chamber containing each rat. Anesthesia was confirmed 
by the loss of the righting reflex within approximately 20–30 seconds (Saalu, 2012). 
 
Following anesthesia, blood samples were collected via cardiac puncture using sterile 
syringes and transferred into plain, sterile sample tubes for serum separation. The abdominal 
region was then incised using sterile surgical tools (forceps, scissors, and scalpel) to expose 
and retrieve the testes. The excised testes were immediately divided into two portions: one 
portion was placed in 10% neutral-buffered formalin for histopathological examination, while 
the other portion was stored in sterile homogenization bottles for further biochemical analyses 
(Semet et al., 2017). 
 
Serum Hormonal Assays 
Serum Follicle Stimulating Hormone (FSH) concentrations were determined using the 
sandwich ELISA technique. In brief, 50 µL of serum was added to wells pre-coated with anti-
FSH antibody. A biotin-conjugated detection antibody and streptavidin-HRP enzyme 
conjugate were added. Following incubation, color development was achieved using 
tetramethylbenzidine (TMB) substrate, and the reaction was stopped with sulfuric acid. 
Optical density was read at 450 nm, and concentrations were interpolated from a standard 
curve. 
 
Testosterone levels were quantified using a competitive ELISA method. A 25 µL serum sample 
was incubated with testosterone-HRP conjugate and anti-testosterone antibodies. After 
incubation and washing steps, TMB substrate was added. Absorbance was inversely 
proportional to testosterone concentration and measured at 450 nm (Singh & Kaur, 2017). 
 
Superoxide Dismutase Activity Assay 
The activity of superoxide dismutase (SOD) was determined using the method described by 
Mishra and Thakur (2021). This assay is based on the enzyme's ability to inhibit the auto-
oxidation of epinephrine in an alkaline medium. In this method, the reaction mixture 
consisted of 50 mM sodium carbonate buffer (pH 10.2) and epinephrine. The reaction was 
initiated by the addition of epinephrine, and the increase in absorbance was measured at 480 
nm using a spectrophotometer. One unit of SOD activity was defined as the quantity of 
enzyme required to cause 50% inhibition of epinephrine auto-oxidation. 
 
Malondialdehyde Assay for Lipid Peroxidation 
Lipid peroxidation was assessed by measuring malondialdehyde (MDA) levels using the 
thiobarbituric acid reactive substances (TBARS) assay. The principle of the method involves 
the reaction of MDA with thiobarbituric acid (TBA) under acidic and high-temperature 
conditions to produce a pink chromogen that can be quantified spectrophotometrically. 
Briefly, 0.5 mL of tissue homogenate was mixed with 1 mL of 10% trichloroacetic acid (TCA) 
and 1 mL of 0.67% TBA. The mixture was heated in a boiling water bath for 15 minutes, then 
cooled to room temperature. The absorbance of the resultant solution was read at 532 nm. 
MDA concentration was expressed as nanomoles per milligram of protein (nmol/mg protein) 
(Mishra & Thakur, 2021). 
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Hematoxylin and Eosin Tissue Processing 
Testes were fixed in 10% neutral buffered formalin for 15 hours. Fixed tissues were 
dehydrated through graded ethanol (70%, 95%, and 100%), cleared in xylene, and embedded 
in paraffin wax. Sections of 4–6 µm thickness were cut using a rotary microtome, mounted on 
glass slides, and dried at 60°C for 30–60 minutes. 
Slides were deparaffinized in xylene and rehydrated through descending grades of ethanol. 
Staining was performed with hematoxylin for nuclear structures, differentiated with acid 
alcohol, and counterstained with eosin for cytoplasm. Sections were dehydrated, cleared, and 
mounted with a coverslip using a permanent mounting medium (Saalu et al., 2012). 
 
Statistical Analysis 
Statistical values obtained from the results of this study were expressed as Mean±SEM 
(Standard Error of Mean). One-way Analysis of Variance (ANOVA) was used for comparison 
between means of treated groups and control group, followed by Dunnet T3 post-hoc test for 
statistical difference using Statistical Package for Social Sciences (SPSS version 20.0). The 
values of P≤0.05 were considered as statistically significant. 
 
RESULTS 
Measurement of Changes in Mean Body Weight of Animals across Groups 
The mean body weight changes across groups are presented in Figure 1. Rats in the control 
group (Group A) showed a modest increase in weight (160.00±4.91 g to 166.25±5.00 g). 
Similarly, Group B (30 min swim stress) and Group D (30 min swim stress + low-dose VCO) 
also showed weight gain, suggesting that moderate swim stress alone or with low-dose VCO 
did not have significantly suppressed appetite or metabolism. Group C (1-hour swim stress 
only) showed a notable weight loss, from 207.00±30.31 g to 187.50±12.19 g, pointing to a strong 
stress-induced metabolic burden or catabolic effect due to prolonged swimming. All VCO-
treated groups (D - G) showed a trend of weight gain in varying extents, highlighting a 
protective or restorative effect of VCO on stress-induced weight loss, particularly in high-dose 
treated groups (F and G). 
 
 

 
Figure 1: Bar Chart Showing the Mean Body Weight Changes across Groups 
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Mean Reproductive Hormone Levels for Animals across Groups  
The data depicted in Figure 2 shows the levels of testosterone (TT), follicle-stimulating 
hormone (FSH), and luteinizing hormone (LH) respectively. Compared to the control group, 
Group B and C (stress only groups) had significantly reduced levels of TT, FSH, and LH, with 
Group C (1-hour stress) showing the most drastic decline. This confirms that swimming stress, 
particularly of longer duration, induces testicular toxicity and hormonal suppression. Rats 
treated with VCO (Groups D - G) showed partial to substantial restoration of these hormone 
levels. For instance, Group D (30 min stress + low-dose VCO) had significantly higher FSH 
and LH levels compared to Group B and C, indicating a dose-dependent and duration-
sensitive ameliorative role of VCO. Group F (30 min stress + high-dose VCO) and Group G 
(1-hour stress + high-dose VCO) maintained hormone levels close to normal, underscoring 
VCO’s therapeutic potential in preserving testicular endocrine function under stress. 

 
Figure 2: Bar Chart Showing the Mean Reproductive Hormone Levels across Groups 

 
Oxidative Stress Markers  
The oxidative stress markers; Superoxide Dismutase (SOD), Malondialdehyde (MDA), and 
Catalase (CAT) levels are presented in Figure 3. The control group exhibited normal SOD 
(19.72±0.35 U/mg), MDA (0.95±0.02 nmol/mg), and CAT (16.12±0.61 U/mg) levels. In 
contrast, Group B (30 min stress) and particularly Group C (1-hour stress) showed marked 
reductions in antioxidant enzyme activity (SOD and CAT) and elevated MDA levels, 
signifying increased lipid peroxidation and oxidative damage due to stress. VCO treatment 
led to an observable improvement in oxidative status. Group D (30 min stress + low-dose 
VCO) recorded improved SOD and CAT activities and decreased MDA, suggesting effective 
mitigation of oxidative damage. High-dose VCO groups (F and G) maintained better 
antioxidant enzyme activities and reduced MDA levels than stress-only groups, though not 
fully restored to control values. This demonstrates VCO's antioxidative properties, likely due 
to its rich content of medium-chain fatty acids and polyphenolic compounds. 
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Figure 3: Bar Chart Showing the Mean Oxidative Stress Markers across Groups 

 
Dimensions of the Seminiferous Tubule 
The result in Figure 4 shows the seminiferous tubules dimensions across groups. Swim stress 
significantly reduced testicular structure integrity in Groups B and C, with seminiferous 
tubule diameters decreasing from 242.30±9.79 µm (Control, Group A) to approximately 
146.86±6.60 µm (30-minute stress) and 147.00±5.15 µm (1-hour stress). Similarly, germinal 
epithelial height dropped from 38.90±1.95 µm in control group to 28.33±2.48 µm and 
25.13±0.91 µm, respectively (P≤0.05). 
 
Treatment with Virgin Coconut Oil (VCO) for 28 days notably improved these parameters. In 
the 30-minute stress groups, tubule diameter increased to 220.66±8.05 µm (low dose, Group 
D) and 219.63±6.17 µm (high dose, Group F), with germinal epithelial height restored to 
41.66±1.87 µm and 38.83±2.08 µm, respectively. For the 1-hour stress groups, tubule diameter 
improved to 213.66±6.74 µm (low dose, Group E) and 234.40±10.35 µm (high dose, Group G), 
while epithelial height increased to 30.13±2.38 µm and 42.70±3.10 µm, respectively. 
These results indicate that VCO treatment, particularly at high dose, significantly reversed 
swim stress-induced reductions in seminiferous tubule diameter and germinal epithelial 
height, suggesting protective effects on testicular histology.  
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Figure 4: Bar Chart Showing the Mean Tubular Diameters across Groups 

 
Histopathological Evaluation of Testicular Tissue 
Histological examination of the testicular tissue from the control group (Group A: 5 mL/kg 
body weight distilled water) showed normal testicular architecture. The seminiferous tubules 
had well-organized germinal epithelium with intact spermatogenic layers. The lumen 
contained abundant mature spermatozoa, and the interstitial space appeared normal with no 
visible pathological alterations (Plate 1). 
 
Testicular sections from Group B (30 minutes swim stress) showed notable degenerative 
changes. The seminiferous tubules were characterized by reduced cellular organization, 
widened interstitial spaces, and luminal depletion of spermatozoa. A marked loss of germ 
cells and disruption of the spermatogenic process were observed (Plate 2). Similarly, Group 
C (1-hour swim stress) exhibited severe testicular degeneration. The seminiferous tubules 
appeared atrophic with empty lumina, and the interstitium was markedly expanded. 
Spermatogenic cell layers were largely disorganized, with a significant reduction or complete 
absence of spermatozoa (Plate 3). 
 
Testes from Group D (30 minutes swimming stress + low dose VCO) displayed persistent 
histopathological abnormalities. Although minimal protective effects were observed, the 
seminiferous tubules remained largely disorganized, with wide interstitial spaces and few 
spermatozoa in the lumen (Plate 4). 
 
Group E (1-hour swimming stress + low dose VCO) also showed substantial histological 
alterations. The seminiferous epithelium was disrupted, and the lumen contained sparse 
spermatozoa. Interstitial edema was apparent, and the spermatogenic layers were 
inconsistently arranged (Plate 5). 
 
In Group F (30 minutes swimming stress + high dose VCO), mild histological improvement 
was noted compared to stress-only groups. However, the seminiferous tubules still displayed 
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moderate disorganization, widened interstitium, and reduced luminal spermatozoa. Some 
preservation of germinal cell layers was evident (Plate 6). 
 
Testicular tissue from Group G (1-hour swimming stress + high dose VCO) remained largely 
abnormal. The seminiferous tubules were irregular in shape, with disrupted germinal 
epithelium, reduced spermatogenic activity, and sparsely populated lumina. Interstitial 
spaces were moderately dilated (Plate 7).  
 

 
Plate 1: Photomicrograph of testes from Group A showing: 
intact Spermatozoa (Sg) radiating toward the Lumen (L), 
Spermatogonia (Sg), Sertoli Cell (Sc), Spermatocyte (Scy), 
Myoid Cell Mc), & Interstitials Cell (I). (H & E x10) 

 
Plate 2: Photomicrograph of testes from Group B 
showing: degenerating testicular architecture with 
few Spermatozoa (Sp) radiating towards the Lumen 
(L), Spermatogonia (Sg) & Spermatocyte (Scy) 
(H & E x10) 

Plate 3: Photomicrograph of testes from Group C showing: 
degenerating testicular architecture with no Spermatozoa (Sp) 
radiating towards the Lumen (L), Spermatogonia (Sg), & 
Spermatocyte (Scy) (H & E x10) 

Plate 4: Photomicrograph of testes from Group D 
showing: mildly degenerating testicular architecture 
with few Spermatozoa (Sp) radiating towards the 
Lumen (L), Spermatogonia (Sg), & Intersticial Cells 
(I) (H & E x10) 
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Plate 5: Photomicrograph of testes from Group E showing: 
mildly degenerating testicular architecture with few 
Spermatozoa (Sp) radiating towards the Lumen (L), 
Spermatogonia (Sg), & Intersticial Cells (I) (H & E x10) 

Plate 6: Photomicrograph of testes from Group F 
showing: mildly degenerating testicular architecture 
with few Spermatozoa (Sp) radiating towards the 
Lumen (L), Spermatogonia (Sg), & Intersticial Cells 
(I) (H & E x10) 

Plate 7: Photomicrograph of testes from Group G showing: 
degenerated testicular architecture with no Spermatozoa (Sp) 
radiating towards the Lumen (L), Spermatogonia (Sg), & 
Intersticial Cells (I) (H & E x10) 

 

 
DISCUSSION 
This study explored the potential protective effects of VCO on swim stress-induced testicular 
toxicity in adult male Sprague Dawley rats. Across physiological, biochemical, and 
histological parameters, the findings consistently demonstrate that swim stress, especially of 
prolonged duration (1 hour), induces significant testicular damage, while VCO treatment 
particularly at high doses offers varying degrees of protective and restorative effects. 
Stress is known to activate the hypothalamic-pituitary-adrenal (HPA) axis, resulting in 
increased metabolic demand and altered feeding behavior, which can lead to weight loss 
(McEwen, 2021).  
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The weight loss observed in Group C (1-hour swim stress) aligns with this understanding, as 
chronic stress enhances catabolic hormone activity, leading to muscle breakdown and reduced 
appetite. Conversely, the weight gain noted in VCO-treated groups, particularly Groups F 
and G, suggests that VCO may exert anti-catabolic or appetite-stimulating effects. This may 
be attributed to the medium-chain triglycerides (MCTs) in VCO, which provide rapid energy 
and support metabolic homeostasis (Nevin & Rajamohan, 2020). 
 
The results demonstrate that swimming stress significantly (P<0.05) suppresses serum 
testosterone (TT), follicle-stimulating hormone (FSH), and luteinizing hormone (LH) levels, 
indicating testicular endocrine dysfunction. This finding supports previous studies where 
chronic physical stress was found to inhibit gonadotropin-releasing hormone (GnRH), 
thereby downregulating FSH and LH secretion, and consequently testosterone production 
(Abdallah et al., 2022). However, VCO treatment improved the hormonal profile in a dose-
dependent manner. Notably, high-dose VCO groups (F and G) showed near-restoration of 
hormone levels, consistent with the findings of Owolabi et al. (2021), who reported that dietary 
VCO ameliorated endocrine disruption in rodents exposed to oxidative and environmental 
stressors. 
The phytochemical composition of VCO, including polyphenols and lauric acid, likely 
contributes to the preservation of hypothalamic-pituitary-gonadal (HPG) axis function, either 
through its antioxidant effects or by modulating endocrine signaling pathways (Amorim et 
al., 2020). 
 
Oxidative stress plays a central role in testicular toxicity. Elevated malondialdehyde (MDA) 
levels and decreased antioxidant enzymes (SOD and CAT) observed in stressed rats (Groups 
B and C) signify enhanced lipid peroxidation and reduced antioxidant defense. This 
corroborates the findings by Khalid et al. (2023), where chronic stress led to oxidative 
imbalance and testicular degeneration. VCO administration improved oxidative markers, 
reducing MDA levels and increasing SOD and CAT activities, particularly in high-dose 
groups. 
VCO's antioxidant capacity has been attributed to its phenolic content, which can scavenge 
reactive oxygen species (ROS) and enhance endogenous antioxidant enzyme activities 
(Famurewa et al., 2022). This antioxidative potential appears dose-dependent, as seen in the 
results of this study, where high-dose VCO outperformed low-dose treatments in mitigating 
oxidative damage. 
 
The seminiferous tubules' diameter and germinal epithelial height are structural indicators of 
spermatogenic activity and testicular health. Stress exposure significantly reduced both 
metrics, confirming seminiferous atrophy and germ cell depletion. This is consistent with 
earlier work by Suvarna et al. (2021), who reported decreased seminiferous epithelial thickness 
in stress-exposed rodents. 
 
VCO treatment reversed these morphological changes, especially at high doses, where 
epithelial height and tubule diameter were near-normal. These improvements reflect the 
restoration of spermatogenesis, likely through a combination of antioxidative and hormone-
regulatory effects of VCO. 
 
Histological analysis reinforced the biochemical and structural findings. Stress-only groups 
exhibited classic features of testicular degeneration, such as atrophied tubules, disrupted 
germinal epithelium, and interstitial edema. These effects were partially ameliorated by VCO, 
with high-dose treatment offering relatively better structural preservation. 
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Despite the histological improvements observed in high-dose groups, complete restoration 
was not achieved, indicating that while VCO mitigates damage, it may not fully reverse severe 
stress-induced pathology within the study duration. This aligns with the observations by 
Adewoyin et al. (2020), who found that antioxidant therapy required extended durations or 
combined interventions for complete recovery of testicular histoarchitecture. 
 
CONCLUSION 
This study demonstrates that swimming stress, particularly prolonged exposure, induced 
significant (P<0.05) testicular toxicity in male Sprague Dawley rats as evidenced by weight 
loss, hormonal suppression, oxidative imbalance, structural damage to seminiferous tubules, 
and histological abnormalities. Virgin Coconut Oil (VCO) administration, particularly at 
higher doses, ameliorated many of these changes, restoring reproductive hormones, 
improving antioxidant status, and protecting testicular structure. 
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