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Abstract 
Benign prostatic hyperplasia (BPH) is a urological disorder driven by androgen imbalance along side 
other molecular mediators. The current medications come with slew of side effects making the disease a 
global health burden. This study evaluated the effects of Tetrapleura tetraptera seed oil ((TtSO) on 
prostate index (PI), prostate specific antigens (PSA) and testicular hormones in testosterone propionate 
(Tp)-induced BPH in male Wistar rats. Oil extraction and chemical analyses were done using standard 
biochemical methods. The study utilized 48 adult male albino rats randomly assigned into six groups 
(n=8). Group A received clean water and rat chow (normal control). Groups B, C, D, E and F were 
administered subcutaneous injection of testosterone propionate (10 mg/Kg b.w) once daily for two weeks. 
Group B (negative control) received no further, while C was administered 3 mg/Kg b.w of finasteride 
(standard control). The TtSO was administered to groups D, E and F at doses of 1.5, 2.5 and 3.5 mL/Kg 
b.w respectively by intragastric gavage twice daily for 4 weeks.  Prostate index, PSA and testicular 
hormones were estimated using standard laboratory methods. Extraction yielded 26.36% oil. Injection of 
Tp increased prostate index (PI) of the animals significantly (P<0.05) above the normal control. Howbeit, 
administration of the TtSO significantly (P<0.05) reduced the PI compared with the negative control. 
There was a significant (P<0.05) increase in plasma PSA, FSH, LH and testosterone concentrations 
following testosterone propionate injection compared with the normal control. Conversely, administration 
of the oil resulted in a remarkable (P<0.05) reversal of the hitherto increased concentrations of PSA, FSH, 
LH and testosterone. From findings of the study, it can be concluded that seed oil from Tetrapleura 
tetraptera can reduce prostate index, PSA and testicular hormones concentrations validating its 
potentials to ameliorate the molecular imbalances associated with benign prostatic hyperplasia. 
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INTRODUCTION 
Benign prostatic hyperplasia (BPH) is an age-related, non-malignant increase in size and weight 
of the prostate gland, often characterized by uncontrolled abnormal multiplication of stromal 
and epithelial cells. It results in constriction of the urethra with consequent obstruction of urine 
flow or uncontroled bladder outlet in some severe cases. The global statistics of the prevalent 
rate of BPH is worrisome (An et al., 2020). The prevalent rate has been estimated to exceed 50% 
in men above 60 years and approximately 90% for 85 years and upwards (An et al., 2020). This  
marks   the condition as a growing public health  burden that requires safe, effective and  
multidimensional  therapeutic approaches that is cost effective and accessible to the local 
communities.   Notwithstanding the claim that BPH has no direct life-threatening effect, it has 
been associatede with  significant reduction in the quality of life of affected men and contributes 
to health and economic burdens. The development and progression of BPH is linked to 
testosterone and its active metabolite, dihydrotestosterone (DHT) which are  known stimulators 
of  androgen receptors (AR). Stimulation of these receptors causes activation of growth factors 
which induce inflammatory mediators that drive multiple division of the stromal cells. Apart 
from inflammation and 5α-reductase activity, oxidative stress and hormnal dysregulation have 
as well been implicated in fueling uncontrolled stromal cell proliferation that characterize 
benign prostatic hyperplasia (Abaho, 2025). 
 
 Testosterone propionate have been widely employed to induce experimental BPH in animals, 
as they reliably mimic the hormonal and histopathological changes observed in human disease. 
In such models, increased prostate weight, prostate index, serum prostate-specific antigen 
(PSA), and alterations in testicular hormones are commonly observed biomarkers of the disease 
progression (Li et al., 2018). Despite the availability of pharmacological agents such as 
finasteride, that  targets androgen metabolism, their use is often associated with adverse effects 
including sexual dysfunction and hormonal imbalance (Mysore, 2012). This has led to  increased  
interest in plant-derived therapeutics with improved safety profiles. Several natural products 
have demonstrated promising anti-BPH effects by modulating androgen signaling, reducing 
oxidative stress, and suppressing inflammatory pathways. For instance, plant extracts such as 
Portulaca oleracea and Caesalpinia bonduc have been shown to significantly reduce prostate 
weight, DHT levels, and serum PSA in testosterone-induced BPH models (Krishnamoorthi et al., 
2024). 
 
The plant Tetrapleura tetraptera is of the taxonomic family Fabaceae. It is a tropical plant 
indigenous to West African countries, particularly Nigeria and Ghana. It is known as Aidan tree 
(English), Uyayak (Ibibio), Aridan (Yoruba), and Oshosho (Igbo). It’s fruits and seeds are 
reportedly used in treatment of hypertension, diabetes, infectious diseases and as a nutritional 
spice (Dongmo et al., 2022). The myriads of medicinal properties of the plant has been linked to 
its rich bioactive compounds as revealed in different phytochemical studies (Ayamele et al., 
2022). It is a commonly used as a spice and in traditional medicine across various Nigerian 
tribes. The plant has recently gained research attention due to its rich phytochemical 
composition, including flavonoids, phenolics, and bioactive lipids. Due to the unique  aroma 
of  T. tetraptera  fruit pod, it is utilized in making variety of culinary delights, perfumes, 
pomades, alcoholic beverages, and biscuits. The dry pod is used in making pepper soup and 
yam pottage, especially for women that newly gave birth   where it is believed to prevent post-
partum contraction (Effiong et al., 2014). Previous studies have reported its antioxidant, anti-

https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/alcoholic-beverage
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inflammatory, and reproductive-modulating properties (Otanaike et al., 2022). Notably, extracts 
of T. tetraptera have been shown to enhance steroidogenesis, improve sperm quality, and 
maintain testicular integrity in experimental animals, suggesting a modulatory effect on male 
reproductive hormones. However, despite these promising biological activities, there is limited 
information regarding the effects of its seed oil on androgen-driven prostate disorders. 
 
In experimental BPH, key indices such as prostate weight (prostate index), serum PSA, and 
testicular hormones (including testosterone, luteinizing hormone, and follicle-stimulating 
hormone) serve as critical indicators for evaluating disease progression and therapeutic efficacy 
(Omotosho et al., 2018). Alterations in these parameters reflect both local prostatic changes and 
systemic endocrine responses. Previous studies have demonstrated that testosterone 
propionate-induced BPH is associated with elevated PSA levels and hormonal dysregulation, 
which can be ameliorated by bioactive plant compounds (Eleazu et al., 2022). 
Given the pharmacological potential of Tetrapleura tetraptera and the need for safer alternatives 
in BPH management, this study aimed to investigate the in vivo effects of Tetrapleura tetraptera 
seed oil on prostate index, PSA, and testicular hormones in testosterone propionate-induced 
BPH in Wistar rats. Understanding these effects may provide insight into its therapeutic 
potential and mechanism of action in the management of androgen-dependent prostate 
disorders. 
 
MATERIALS AND METHODS 
Materials 
Biological  materials 
The biological materials used include the Tetrapleura tetraptera seed obtained from the dry pod 
of the plant (plates 1, 2, 3, and 4) and adult male albino rats of Wistar strain 

 
 
  
 
 
                                                    
 
 
 
 

 
Plate 1.   Tetrapleura tetraptera plant    Plate 2.   Dry Pods of Tetrapleura tetraptera               
 
 
 
 
 
 
 
 
 
 
 
Plate 3:  Dry Seeds of Tetrapleura tetraptera   Plate 4:  Tetrapleura tetraptera  seed oil. 
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Chemicals and reagents 
All chemicals and reagents used were of good analytical grades.   
 
Equipment and instruments 
The equipment and instruments used were in  maximum  working conditions and included  
Spectrophotometer (Agilent 8453), Ambio Fluorescent immunoassay meter (Ambio 
Biotechnology Limited China), Incubator (Prime Series XL), Refrigerator (Nexus), Benchtop 
laboratory centrifuge (CFG-5LEI) and Soxlet apparatus (Bionics India)  
 
Procurement and authentication of plant material 
Dry pods of Tetrapleura tetraptera used were purchased from Nwofe market in Izzi Local 
Government Area of Ebonyi State. The sample was identified and authenticated in the plant 
taxonomy department of the Faculty of Agriculture and Natural Resources Management 
(FARM), Ebonyi State University, Nigeria. 
 
Sample preparation 
The dry pods were washed, allowed to dry and then crushed in a mortar to separate the seeds 
from the pod. The hard coated brown seeds were immersed in boiling water for 60 minutes. The 
swollen husks (seed coats) were separated manually from the endosperm. The endosperm was 
further air-dried to reduce moisture content.  The dry endosperm was ground to fine powder 
using manual blender.  
 
Oil extraction  
A fixed quantity (2000 g) of the powder was extracted in batches of 200 g in muslin cloth using 
soxlet extractor with n-hexane (98%) as solvent. After each cycle of extraction, the weight of the 
powder was measured and recorded.  The extracted oil was exposed for 72 hours to allow any 
trace of the solvent to escape.  The oil was stored in air-tight container and preserved in a 
refrigerator.  
 
Procurement and housing of experimental animals 
This study utilized only adult male rats of Wistar strain (150-240 g). They were procured from a 
breeder in Abakaliki, Ebonyi State, Nigeria. The animals were housed in well ventilated cages 
constructed with wire guaze.  They were allowed two weeks of acclimatization in the animal 
house of the department of biochemistry, Ebonyi State University, Abakaliki before 
commencement of the study. During the acclimatization period, the animals were allowed free 
access to feed and clean. The animal study procedures were strictly consistent with the 
guidelines and legislations of the National Institute of Health Guide for the Care and Use of 
Laboratory Animals (NIH Publications No. 80-23, revised in 1996) as well as the National 
guidelines for the use of laboratory animals for research and teaching based on the principles of 
3Rs, reduce, refine or replace water. 
 
Induction of benign prostatic hyperplasia 
After the two weeks of acclimatization, fourty-eight (48) adult male Wistar rats (150-240 g) were 
randomly assigned to six groups (A, B, C, D, E and F) with the groups containing eight (8) 
animals each. Groups A, B and C were the controls (noramal, negative and standard controls 
respectively). Animals in group A received feed and clean water only and groups B-F received 
subcutaneous injection of testosterone propionate (Tp) at a dose of 10 mg/Kg body weight once 
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daily for 14 days to induce benign prostatic hyperplasia.  Thereafter, groups A and B received 
clean water and feed only and animals in groups C received finasteride (anti- BPH tablet) at 
dose of 3 mg/Kg body weight. Those in groups D, E and F respectively received 1.5, 2.5 and 3.5 
mL/Kg body weight of undiluted Tetrapleura tetraptera seed oil twice daily for 28 days. The 
finasteride and the oil were administered by intragastric gavage.  All animal groups were 
allowed access to food and clean water ad libitum throughout the period of experiment. 
 
Blood sample collection and preparation 
On the 28th day of treatments with the seed oil and standard drug, the animals were fasted for 
12 hours. On the 29th day, they were weighed and anesthesized using isofurane vapour in a jar 
(drop jar method) for 1-2 minutes. Blood samples were collected through femural artery 
incision into EDTA containers. The blood samples were centrifuged at 5000 x g for 5 minutes 
and the resulting plasma separated into a sterile container and stored in the refrigerator.  
 
Determination of Prostate Index (PI) 
The prostate index (PI) of the animals was determined as ratio of the mean body weight (BW) 
prior to sacrifice and that of prostate (PW) for each group as used by  (Sasidharan et al., 2022).  

 Prostate Index (PI) =   
Prostate weight

Body weight 
 

 
Estimation of plasma prostate specific antigen (PSA) and testicular hormones 
The concentration of plasma prostate specific antigen (PSA) and testicular hormones 
(testosterone, FSH and LH) were quntitatively determined by enzyme-linked immunosorbent 
assay (ELISA) according to the manufacturer’s protocol. The priciple is based on antigen-
antibody combination, where the activity of the enzyme labeled antigen or antibody is 
measured with colorimeter. The substrate that changes colour when transformed by the enzyme 
is used and light absorption of the products formed after substrate addition is measured and 
converted to numerical values. 
 
Statistical Analysis  
GraphPad Prism version  8 software (GraphPad Software, California, USA) was used to 
perform one-way analysis of variance (ANOVA), followed by Dunnett’s multiple comparison 
test for evaluation of  differences between treated groups and the controls. Data  are  expressed 
as mean ± standard deviation (SD).  Statistical significance was set at  p <0 .05 
 
RESULTS 
Extraction Yield (%) 
W1      =   2000 g,   W2     =    1472.76 g    where W1 is the seed powder before extraction 
        W2 is the weight of the powder after extraction  
 
W3      =   W1  - W2   =    527.24 g (weight of oil)          W3 is the difference in weight 
 

Percentage oil yield       =      
527.24

20000
    x  100          =  26.36% 

 
 
 
 

https://www.tandfonline.com/author/Sasidharan%2C+Shan
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4.3         Effects of Tetrapleura tetraptera seed oil on prostate index in testosterone propionate-induced 
 BPH      albino Wistar rats 

 
Comparison of the mean prostate index (PI) with the normal control (Figure 1) shows that there was 
a significant (P<0.05) increase as a result of subcutaneous administration of testosterone propionate 
as demonstrated by the negative control (group B).  Consequently,  administration of finasteride and 
varying doses of the seed oil resulted in dose-dependent significant (P<0.05)  reversal of the 
increased  PI  compared with the negative control.  The 3.5 mL/Kg of the seed oil extract recorded 
the most notable reduction comparable with the standard drug. 
 
 

 
 

Figure 1: Effect of Tetrapleura tetraptera Seed Oil on Prostate Index in Testosterone propionate-induced 
BPH  Rats. Values are Reported as Mean ± SD (n= 8). Means with different alphabets are significantly 
different  (P<0.05) 
 
Key 
A: Normal control    B: Negative control     C: Standard control    D: 1.5 mL/Kg b. w      
E: 2.5 mL/Kg b.w        F: 3.5 mL/Kg b.w 

 
 

Effects of Tetrapleura tetraptera seed oil on testicular hormone concentrations in 
testosterone propionate-induced albino Wistar rats 
PSA concentration was observed to have recorded significant (P<0.05) increase following 
subcutaneous injection of testosterone propionate as seen in the untreated animals (Figure 2). 
Consequent administration of finasteride and different doses of the seed oil resulted in a 
significant (P<0.05) reduction with the lower and middle doses demonstrating comparable 
outcomes with the standard drug. However, the upper dose (3.5 mL/Kg) showed the most 
significant reduction above the standard drug.   

a 

b 

c 

d 
d 

e 
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The testosterone concentration recorded significant (P<0.05) increase due to exogeneous 
testosterone propionate injection. Administration of the the graded doses of the seed oil extract 
and and finasteride caused a significant (P<0.05) reversal in the testsosterone concentration in 
dose-dependent pattern as observed in the treated groups (Figure 3). The 2.5 and 3.5 mL/Kg 
doses demonstrated comparable outcomes with the standard drug (finasteride) 
 
There was a significant (P<0.05) decrease in the concentration of FSH in the BPH rates that were 
administered Tetrapleura tetraptera seed oil and finasteride compared with the negative control 
(Figure 4). Both the 2.5 and 3.5 mL/Kg demonstrated the most notable potency  similar with the 
standard drug. Though the 1.5 mL/Kg of the seed oil recorded significant reduction in the 
hormonal concentration, its effect was slightly lower  compared with that of the standard drug.  
A  significant  (P<0.05) increase in the LH concentration was recorded in the animal groups that 
received testosterone propionate injection compared with the normal control. The observed 
increase was consequently reversed significantly (P<0.05) following administration of graded 
doses of the seed oil and finasteride. The 1.5 and 3.5 mL/Kg of the seed oil showed no 
observable intra-dose difference in their effect. However, the 3.5 mL/Kg of the oil produced 
comparably close outcome with the standard drug (Figure 5). 
 

                      

 
 
Key 
A: Normal control    B: Negative control     C: Standard control    D: 1.5 mL/Kg b. w      
E: 2.5 mL/Kg b.w        F: 3.5 mL/Kg b.w 
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Figure 2: PSA concentration  in Testosterone-induced BPH  Rats Treated with 

Tetrapleura tetraptera Seed Oil. Values are Reported as Mean ± SD (n= 8). Means with 

different alphabets are significantly different  (P<0.05) 
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Key 

A: Normal control    B: Negative control     C: Standard control    D: 1.5 mL/Kg b. w      
E: 2.5 mL/Kg b.w        F: 3.5 mL/Kg b.w 

 
                             

 
 
 
 
 
 
Key 
A: Normal control    B: Negative control     C: Standard control    D: 1.5 mL/Kg b. w      
E: 2.5 mL/Kg b.w        F: 3.5 mL/Kg b.w 
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Figure 3: Testosterone Concentration  in Testosterone-induced BPH  Rats Treated with 

Tetrapleura tetraptera Seed Oil. Values are Reported as Mean ± SD (n=8). Means with 

different alphabets are significantly different  (P<0.05) 

 
 

Figure 4: FSH Concentration  in Testosterone-induced BPH  Rats Treated with Tetrapleura 

tetraptera Seed Oil. Values are Reported as Mean ± SD (n=8). Means with different 

alphabets are significantly different (P<0.05) 
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Key 
A: Normal control    B: Negative control     C: Standard control    D: 1.5 mL/Kg b. w      
E: 2.5 mL/Kg b.w        F: 3.5 mL/Kg b.w 

 
DISCUSSION  
According to the present study, subcutanous injection of testosterone propionate to the adult 
male Wistar albino rats for 14 days resulted in a significant (P<0.05) increase in both prostate 
weight and prostate index when compared with group A (normal control) as shown on figure 1. 
The observed increase in the prostate weight and indeed prostate index was probably caused  
by increased systemic concentration of testosterone which is the substrate of 5α-reductase, an 
enzyme that converts testosterone to dihydrotestosterone (DHT). DHT has high affinity for 
androgen receptors and its binding stimulates prostatic tissue proliferation (Ye et al., 2024). 
Recent studies have demonstrated that exogenous testosterone injection can cause increase in 
prostate index by increasing prostatic hypertrophy (prostate cell number) through stromal and 
epithelial cell proliferation which manifest as prostate enlargement (Eid and Abdel-Naim, 2020; 
Kamal et al., 2023).  Increase in prostate index is a vital indicator of benign proststic hyperplasis. 
Interestingly, oral administration of varying doses of Tetrapleura tetraptera seed oil and 
finasteride (standard drug) caused a significant (P<0.050) and dose dependent decrease in the 
prostate index of the treated rats compared with group B (untreated). Though the animal 
groups that received oral administration of finasteride showed higher reduction in mean 
prostate index than the three extract doses, there was no significant difference in effect of the 
standard drug compared with the 3.5 mL/Kg extract group suggesting that the therapeautic 
dose of the extract may lie within the range. This result suggests that seed oil may have the 
potential to reverse androgen-driven prostate enlargement. This could be as a result of the seed 
oil’s rich FFA and flavonoid contents. Saturated fatty acids such as lauric and plamitic acids 
have been reported to attenuate BPH by inhibition of 5α-reductase ((Abe et al., 2009). Grossell-
Williams et al. (2006) in a previous study showed that fatty acids in pumkin seed oil  inhibits 5α-
reductase activity thereby decreasing the concentration of it’s metabolite DHT and it’s 
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Figure 5: LH Concentration  in Testosterone-induced BPH  Rats Treated with Tetrapleura tetraptera 
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associated hypertrophy in testosterone-induced BPH Wistar rats, resulting  in decreased 
prostate weight and index. Nigella sativa and Curcubita pepo seed oil reduce prostate index 
through inhibition of DHT production and suppression of oxidative stress in experimental 
animals, observations that align with our result (Sadeghimanesh et al., 2021) and (Ayyildiz et al., 
2019). 
 
Data on in vivo hormonal evaluation indicate a significant (P<0.05) elevation in the plasma 
concentration of prostate specific antigen (PSA) following subcutanous injection of testosterone 
propionate in the experimental animals (Figure 2). PSA is a major biomarker of benign prostatic 
hyperplasia.  Exogenous testosterone injection increases the circulating concentration within the 
epithelial cells. This triggers the 5α-reductase to convert more testosterone to DHT. 
Consequently, this increases the intracellular concentration of DHT that binds to androgen 
receptor (AR). These receptors interact with androgen-responsive causing cellular proliferation 
in the testes leading to   the expression of gene for synthesis of PSA leading to elevation in the 
plasma concentration (Sharma et al., 2013S; Hsing et al., 2014). Additionally, testosterone-
induced BPH may disrupt the prostate gland architecture and increase the permeability of 
prostate epithelia thereby facilitating leakage of the hormone into the blood. Carson and 
Rittmaster (2003) similarly observed that TP-induced rats displayed elevated level of serum 
PSA concentration in comparison with normal rats. On the contrary, oral administration of 
finasteride and Tetrapleura tetraptera seed oil in graded doses reversibly produced significantly 
P<0.05) lower plasma concentration of PSA compared with the untreated group. The figure 5a 
shows that the two doses of 2.5 and 3.5 mL/Kg b.w of the extract showed comparable outcomes 
with the standard drug. The observed decrease in the plasma PSA concentration suggeststs a 
possible modulation of the androgen prostatic activity. This may be attributed to the presence of 
polyphenols and various fatty acids in the oil with potential for 5α-reductase inhibition (Wilson, 
2001). These plant phenols may possess structures identical to the enzyme substrate and their 
binding may block the substrate access to the active site, thereby acting as competive inhibitors 
of the enzyme. Inhibition of the enzyme will reduce the turnover rate of DHT which is the 
major molecule that drives PSA gene expression (Halliwell and Gutteridge, 2015). Again, the 
antioxidant and anti-inflammatory phenolics and saturated fatty acids in our extract may have 
reduced oxidative stress-induced prostatic epithelial cell disruption thereby minimizing PSA 
leakage in the circulating blood as earlier reported by (Tóthová et al., 2012). Carson and 
Rittmaster (2003) had earlier reported that administration of Caesalpinia bonduc seed extracts 
resulted in a notable decrease in the serum PSA in testoserone-induced BPH rats. In a similar 
work using Atrifil and Oshagh Gum. Alkbari et al. (2022) reported the same outcome thereby 
supporting our finding.  
 
A significant (P<0.05) increase in the plasma concentration of testosterone was recorded 
following subcutanous injection of testosterone propionate (Figure 3). Testosterone propionate 
is a lipophilic ester meant for slow release, but when injected, it forms a depot at the injection 
site where it is gradually absorbed into systemic circulation. The observed increase in the 
concentration of testosterone could be due to hydrolysis of testosterone propionate by 
endogenous esterases to free and biologically active testosterone which in addition to the 
endogenous testosterone raises its concentration beyond physiological threshold (Handelsman, 
2013). The increased circulation could also be linked to exogenous imput bypassesing the 
normal hypothalamic -pituitary- gonadal (HPG) regulatory axis, leading to increase in free 

https://onlinelibrary.wiley.com/authored-by/T%C3%B3thov%C3%A1/L.
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teststerone fraction measurable in the plasma. Elevation of the circulating testosterone 
concentration implies increased DHT which is the principal mediator of prostatic epithelial and 
stromal proliferation which gives rise to the development and progression of experimental 
benign prostatic hyperplasia (Yakubu et al., 2007). This finding corroborates Kayode et al. (2020) 
who reported in a previous study that subcutaneous injection of testosterone propionate to 
induce BPH in albino rats resulted in a remakable increase in the serum testosterone 
concentration. Conversely, oral admistrattion of finasteride and varying doses of Tetrapleura 
tetraptera seed oil resulted in significant (P<0.05) reduction in plasma testosterone concentration 
compared with the untreated (group B). The observed decrease was recorded in a dose-
dependent pattern with 3.5 mL/Kg of the seed oil-extract demonstrating comparable outcome 
with the standard drug.  The ability of the seed oil to decrease the plasma concentration of 
testosterone could be linked to its rich phytochemical constituents. Plant polyphenols and 
polyunsaturated fatty acids have according to (Adaramoye et al., 2018) reported potential to 
upregulate hepatic enzymes responsible for steroid catabolism such as cytochrome P450 and 
17β-hydroxysteroid dehydrogenase (17β-HSD). This accelerates testosterone breakdown 
reducing its plasma concentration. Phytochemicals like the ones found in our extract may also 
possess anti-androgenic properties that modulate androgen receptor signaling and feedback 
regulation within the HPG axis (Abarikwu et al., 2003). This helps in decreasing endogenous 
release despite BPH induction with exogenous testosterone. Oxidative stress is implicated in the 
pathophysiology of BPH where it promotes the biosynthesis of androgen, thus through 
antioxidant properties the seed oil can normalize endocrine signalling and suppress excessive 
testosterone output thereby accounting for the  observed decrease in the plasma hormone 
concentration (Kang et al., 2021). Our findings agree with those of Zarafatjou et al. (2021) and 
Corradi et al. (2016) who reported  that phytochemicals from pumkin seed oil ameliorated BPH 
parameters. 
 
In a similar observation,  the  plasma FSH concentration recorded a  significant (P<0.05) 
increased following subcutanous injection of testosterone propionate in the BPH rats compared 
with the normal control (Figure 4). Testosterone exerts negative feedback on hypothalamus and 
anterior pituitary to suppress the release of gonadotropins including FSH, but under condition 
of testosterone-induced BPH, continuos exposure to exogenous testosterone interfers with 
testicular homeostasis and normal sertoli cell function. This excessive exposure to androgens 
can impair spermatogenesis and diminish the synthesis of inhibitin B. Inhibitin B is vital in 
suppressing FSH secretion. The decline in inhibitin B decreases its inhibitory activity on the 
anterior pituitary resulting in compensatory increase in FSH despite the high concentration of 
circulating testosterone. An alternative mechanism is that testosterone overload can desensitize 
the feedback signals and cause alteration in the gonadotropin-releasing hormone (GnRH) 
(Ajibola et al., 2025). This adjustment can restore FSH secretion even in the presence of 
circulating testosterone to maintain testicular function. However, oral administration of the 
standard drug and different doses of the seed oil resulted in a notable (P<0.05) decline in the 
plasma concentration of FSH compared with the untreated BPH group. Testosterone-induced 
BPH disrupts the normal testicular function, particularly sorteli cells responsible for inhibitin B 
synthesis. From our observation it can be suggested that flavonoids and polyunsaturated fatty 
acids in our seed oil may have demonstrated protective action on the testicular tissue to restore 
sorteli cell integrity and function and enhance its synthesis and secretion of inhibitin B through 
modulation of hypothalamus-pituitary-gonadal axis.  This will reinstate negative feedback on 
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the pituitary, causing decline in the release of FSH. Additionally, these phytoconstituents in our 
seed oil-extract can modulate androgenic signaling in the BPH rats and restore intratesticular 
hormonal balance (Khalfi-Kheydani et al., 2022). Our finding agrees with the report that saw 
plumeto and Urtica diorca (nettle root) extracts can reduce sex hormones that bind to the 
prostate receptors and reduce its growth, thereby ameliorating urinary symptoms associated 
with BPH. Other previous researchers such as Krisshnamoorthi et al. (2022); Al-Grin et al., 2022) 
support that plant bioactive compounds can ameliorate experimental BPH by downregulating 
the synthesis and secretion of follicle stimulating hormones. 
 
Figure 5 of this study shows a significant (P<0.05) increase in the plasma concentration of LH 
sequel to the subcutanous injection of testosterone compared with the normal control.  This 
observation could be linked to a possible disruption of the hypothalamus-pituitary-gonadal axis 
in a similar mechanism as in the FSH due to continuos exogenous testosterone loading. 
Ordinarily, testosterone regulates the HPG to suppresss the GnRH and the secretion of LH 
through negative feedback, but the chronic androgen administration may create a milieu of 
high systemic testosterone with a diminished androgen production. The hypothalamus can 
respond to this as impaired gonadal output, triggering a compensatory increase in GnRH 
activity and elevated LH secretion. Also, androgen-induced distortion in the sertoli cell function 
and inhihin B activity can as well cause a wider ganadotropin dysregulation that further 
promotes LH elevation in the plasma. Again, chronic exposure to testosterone may reduce the 
receptor sensitivity that drive the feedback regulation, thereby weakening testosterone’s 
suppresive action against luteinizing hormone secretion. Howbeit, upon oral administration of 
Tetrapleura tetraptera seed oil and finasteride, a significant (P<0.05) reduction in the plasma LH 
concentration was recorded compared with the untreated, indicating a reversal of the elevation 
observed following BPH induction. This results suggests a possible restoration of endocrine 
balance by the seed oil at the HPG-axis caused by androgen-driven BPH. With this observation, 
the seed oil may have acted to normalize gonadal feedback processes that restored LH secretion. 
Plant bioactive compounds like flavonoids and essential fatty acids which are abundant in our 
extract have proven antioxidant and endocrine modulation targeted at suppressing LH 
secretion. Normalizing LH concentration suggests improvement of the sensitivity of androgen 
receptors involved in the feedback control. Reduced LH is a sign of positive outcome in BPH 
treatment because   excessive gonadotropin stimulation sustains androgen synthesis which 
indirectly support prostatic cell proliferation. While some published literature are at variance 
with our finding on the effect of the seed oil on LH concentration in testosterone-induced 
benign prostatic hyperplasia, others are in agreement. Ismaila et al. (2023) reported that the stem 
bark of Magnifera indica extract ameliorated testosterone-induced HPH by modulating the 
androgen pathways, but reported no specific effect on the LH concentration. A report published 
by (Mohamad et al., 2019) using Pueraria mirifica extract showed that the extract attenuated 
experimental BPH by mitigating DHT and androgen receptors activities, but specifically 
reported absence of any alteration in the LH concentration. However, Alghshairy et al. (2025) 
using Nigella sativa observed a significant reduction in LH concentration in BPH treated rats. 
Similarly, a study that assessed the effect of keto diet on testosterone-induced BPH in albino 
rats, Adaramoye et al. (2018) documented a notable decrease in the LH concentration, 
supporting our observation. Most of the available literature agree that plant bioactive 
compounds can ameliorate experimental BPH through androgen modulation, the contradictory 
evidence-based reports on the specific effect of these phytocompounds on the plasma 
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concentration of luteinizing hormone needs further investigations. However, the variations in 
the reported effects of testosterone propionate on luteinizing hormone concentration can be 
attributed to differences in the study design, dosage, duration of administration, animal species 
and possibly age of the animals or subjects of the studies.   
 
CONCLUSION AND RECOMMENDATION  
 findings of this study revealed that seed oil from Tetrapleura tetraptera can reduce prostate index, 
concentrations of PSA and testicular hormones indicating its potentials to ameliorate the 
molecular imbalances associated with benign prostatic hyperplasia. This observation may be 
attributed to the rich bioactive compounds present in the seed oil. The outcome of this study 
suggests that plant bioactive compounds could serve as possible complematary therapies to 
conventional BPH drugs. Since the findings of the study are based on animal models, clinical 
trials in human subjects are recommended to validate the efficacy and safety of the seed oil. 
 
REFERENCES 
Abaho, A. F. (2025). The Intersection of Benign Prostatic Hyperplasia and Reproductive 

Hormones: Oxidative Stress, Inflammation, and Immunomodulatory Pathways.  
Newport International Journal of Public Health and Pharmacy,  6(3),  69-74 

Abarikwu S., Otuechere C. Ekor M., and Monwuba K. (2003). Rutin Ameliorates 
Cyclophosphamide-induced Reproductive Toxicity in Male Rats. Toxicology 
International, 19(2), 207-14 

 Abe M., Ito Y., Suzuki A., Onoue S., Noguchi H. and  Yamada S. (2009). Isolation and 
Pharmacological Characterization of Fatty Acids from Saw palmetto Extract. Analytical 
Science, 25,  553–557 

Adaramoye, O. A. Dorcas T., Olubukola O, Agboola O. and Abiola, O.J. (2018). Hexane Fraction 
of Annona Muricata (Sour Sop) Seed Ameliorates Testosterone-Induced Benign Prostatic 
Hyperplasia in Rats. Biomedicine and  Pharmacotherapy, 111, 403-413 

Algheshairy, R. M., Alharbi, H. F. and Ali, H. A. (2025). The Protective Effects of Nigella sativa 
against Hepatorenal Dysfunction : Underlying Mechanisms Comprise Antioxidation, 
anti-inflamation and Anti-apoptosis. Frontiers in Nutrition, Corpus ID: 278621547 

Altinterim B. (2014). Effects of Herbs on Hypothalamic –pituitary-Gonadal (HPG) Axis and 
Hypothalamic –Pituitary – Adrenal (HPA) Axis.  Pharmacology, 3, 179-81 

 An, Y.J., Lee, J.Y., Kim, Y., Jun, W. and Lee, Y.H. (2020). Cranberry Powder Attenuates  Benign 
Prostatic Hyperplasia in Rats. Journal of Medicinal Food, 23, 1296-1302 

 Ayyildiz, H.F., Topkafa M. and  Kara H. (2019).  Pumpkin (Cucurbita pepo L.) Seed Oil. Fruit 
Oils: Chemistry and Functionality, 765–788. 

 Carson C.  and Rittmaster R. (2003).  The Role Of Dihydrotestosterone In Benign Prostatic 
Hyperplasia,  Urology, 61(4Suppl 1), 2-7 

Corradi, P.F., Corradi, R.B. and  Greene, L.W. (2016). Physiology of the Hypothalamic Pituitary 
Gonadal Axis in the Male. Urological  clininic of  North America, 43(2),  151–162 

Dongmo, O.L.M, Tadjoua, H.T., Telefo, P.B. , Pocol, C.B. and Andrei S. (2022). Phytochemical 
Composition, Nutritional Values, Traditional Uses of Tetrapleura Tetraptera and 
Ricinodendron heudelotii and Their Pharmacological Activities: An Update 
Review, 10.15835/buasvmcn-fst:2022.0011 

Effiong G. S., Udoh I. E., Essien G. E., Ajibola D. O. and Archibong K.O. (2014). Effect of 
Aqueous Extract of Tetrapleura tetraptera on Excision Wounds in Albino Rats. 
International  Research  Journal of Plant Science  5(4), 57-60 

https://www.researchgate.net/journal/Toxicology-International-0976-5131?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
https://www.researchgate.net/journal/Toxicology-International-0976-5131?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
https://www.researchgate.net/scientific-contributions/Oluwatosin-A-Adaramoye-2156101041
https://www.researchgate.net/scientific-contributions/Taiwo-Dorcas-Oladipo-2154183153
https://www.researchgate.net/journal/Biomedicine-Pharmacotherapy-0753-3322?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
https://www.sciencedirect.com/science/article/pii/S0090429503000451
https://www.sciencedirect.com/science/article/pii/S0090429503000451
https://doi.org/10.15835/buasvmcn-fst:2022.0011


Ameliorative Effects of Tetrapleura tetraptera Seed Oil on Hormonal Dysregulation in a Rat Model of Benign 

Prostatic Hyperplasia  

 

J. U. Odo et al, DUJOPAS 12 (2e): 94-108, 2026                                                                                                       107 

 

 Eid B. G. and Abdel-Naim A. G. (2020). Piceatannol Attenuates Testosterone-Induced Benign 
Prostatic Hyperplasia in Rats by Modulation of Nrf2/HO-1/NFκB Axis. Frontiers  
Pharmacology, 11,  614897 

 Eleazu K., Maduabuchi A. P.,  and Eleazu, C. O. (2022). Cocoyam (Colocasia esculenta) 
Modulates some Parameters of Testosterone Propionate-Induced Rat Model of Benign 
Prostatic Hyperplasia. Drug and Chemical Toxicology, 45(5),  1923–1933 

 Gossell-Williams M., Davis A. and  O’Connor N. (2006).  Inhibition of Testosterone-Induced 
Hyperplasia of the Prostate of Sprague-dawley Rats by Pumpkin Seed Oil. Journal of 
Medicinal  Food, 9, 284–286.  

 Halliwell, B. and Gutteridge, J.M.C. (2015). Free Radicals in Biology and Medicine. 5th Edition, 
Oxford University Press, New York. 
http://dx.doi.org/10.1093/acprof:oso/9780198717478.001.0001 

 Handelsman, D. J. (2013). Mechanisms of Action of Testosterone--Unraveling a Gordian Knot. 
New England  Journal of  Medicine, 369(11),  1058-9 

Hsing, A. W.,  Yeboah E., Biritwum R., Tettey Y. Marzo, A. M., Adeji A. et al. (2014). High 
Prevalence of Screen Detected Prostate Cancer in West Africans: Implications for Racial 
Disparity of Prostate Cancer. The Journal of Urology,  192, 730-736 

 Ismaila, I. O., Afolayan, O., Anunobi, C. C., Odiete, O. A. and  Adeyemi, O. O. (2023). Stem 
Bark Extract of Mangifera indica Prevents Testosterone-Induced Benign Prostate 
Hyperplasia In Rats. West African Journal of Pharmacy, 30(1), 64-75 

 Kamal K.,  Afzal N.,  Ziad A., and Charrow A. (2023). Association Between Exogenous 
Testosterone use and New Diagnosis of Hidradenitis Suppurativa: A Case Series. Journal 
of American Academy Dermatology and  Case Report, 44,  27–29 

Kang, H.-C. Chen T., Zhou, J.-I., Shen, P.-Y., Dai, S.-H., Gao, G.-Q. et al. (2021).  Phytoesterols in 
Hull-Less Pumpkin Seed Oil, Rich in Delta-7-Phyosterols, Ameliorate Benign Prostatic 
Hyperplasia by Lowering 5α-Reductase and Regulating Balance between Cell 
Proliferation and Apoptosis in Rats. Food Nutrient and  Research, 65,  7537 

Khalafi-Kheydani  A., Mahmoodi H., Sadat Z. and Azizi-Fini I. (2022).  The Effect of Nettle root 
Extract on Urinary Problems in Older Men with Benign Prostatic Hyperplasia: A 
Randomized Clinical Trial. Journal of  Herbal Medicine,  34, 100568 

 Krishnamoorthi R.,  Ganapathy A. A.,  Hari, P.V. M and  Kumaran A. (2024). Future Aspects of 
Plant Derived Bioactive Metabolites as Therapeutics to Combat Benign Prostatic 
Hyperplasia. Journal of Ethnopharmacology, 330,  118207 

Li  J., Tian Y., Guo S., Gu  H., Yuan Q. and  Xie X (2018). Testosterone-induced Benign Prostatic 
Hyperplasia Rat and Dog as Facile Models to Assess Drugs Targeting Lower Urinary 
Tract Symptoms. PLoS One, 13(1),  e0191469 

 Mohamad J., Masrudin, S. S., Alias S.,  Muhamad, N. A (2019). The Effects of Pueraria miriifca 
Extract, Diadzein And Genistein in Testosterone-Induced Prostate Hyperplasia in Male 
Sprague Dawley Rats. Molecular  Biology and  Reproduction, 46(2), 1855-1871  

 Mysore V. (2012). Finasteride and Sexual Side Effects. Indian Dermatol Online Journal, 3(1), 62-5 
Omotosho, O.E., Emmanuel, B.P., Ogunlade, O.O., Salako, A.E. (2018).  Prostate Specific 

Antigen and Relative Prostate Weight Data on Effect of Tetracarpidium conophorum Leaf 
Extract on Testosterone-Induced Benign Prostatic Hyperplasia. Data Brief, 20, 639-643 

 Otenaike, O. A., Amao, E. A. and Odunsi A (2022). Effect of Tetrapleura tetraptera Pulp on 
Testicular and Epididymal Characteristics of Growing Rabbit Bucks Under Different 
Feeding Regimes.  Nigerian  Journal of  Animal Production, 49(3), 93-100 

https://pubmed.ncbi.nlm.nih.gov/?term=%22Eid%20BG%22%5bAuthor%5d
https://pubmed.ncbi.nlm.nih.gov/?term=%22Abdel-Naim%20AB%22%5bAuthor%5d
http://dx.doi.org/10.1093/acprof:oso/9780198717478.001.0001
https://pubmed.ncbi.nlm.nih.gov/?term=%22Kamal%20K%22%5bAuthor%5d
https://pubmed.ncbi.nlm.nih.gov/?term=%22Afzal%20N%22%5bAuthor%5d
https://pubmed.ncbi.nlm.nih.gov/?term=%22Ziad%20A%22%5bAuthor%5d
https://pubmed.ncbi.nlm.nih.gov/?term=%22Charrow%20A%22%5bAuthor%5d
https://pubmed.ncbi.nlm.nih.gov/?term=Mohamad+J&cauthor_id=30710233
https://pubmed.ncbi.nlm.nih.gov/?term=Masrudin+SS&cauthor_id=30710233
https://pubmed.ncbi.nlm.nih.gov/?term=Alias+Z&cauthor_id=30710233
https://pubmed.ncbi.nlm.nih.gov/?term=Muhamad+NA&cauthor_id=30710233


Ameliorative Effects of Tetrapleura tetraptera Seed Oil on Hormonal Dysregulation in a Rat Model of Benign 

Prostatic Hyperplasia  

 

J. U. Odo et al, DUJOPAS 12 (2e): 94-108, 2026                                                                                                       108 

 

Partin, A.W., Peters, C.A., Kavoussi, L.R., Dmochowski, R.R. and Wein A.J. (2020) Elsevier. 
Campbell Walsh Wein Urology,  4-Volume Set.  

Sadeghimanesh, A., Gholipour, S., Torki, A., Amini-khoei, H., Lorigooini, Z., and Habtemariam, 
S. (2021). Inhibitory Effects of Nigella sativa Seed Oil on the Testosterone-induced Benign 
Prostatic Hyperplasia in Rats. Biomedicine, 11(1), 19-25 

Sasidharan S. , Srinivasakumar, K.P.,  Bhaumik, A. Das, S. K. and Nair H. (2022).  of Caesalpinia 
bonduc Seed Extracts Ameliorates Testosterone-Induced Benign Prostatic Hyperplasia 
(BPH) in Male Wistar Rats. Online, 225-239 

Sharma, N.L., Massie, C.E., Ramos-Montoya, A., Zecchini V., Scott, H.E., Lamb, A.D., et al. 
(2013). The Androgen Receptor Induces a Distinct Transcriptional Program in 
Castration-Resistant Prostate Cancer in Man. Cancer Cell, 23, 35–47 

 Tóthová L., Celec P., Ostatníková, D., Okuliarová M.  Zeman M. and   Hodosy J. (2012). Effect 
of Exogenous Testosterone on Oxidative Status of the Testes in Adult Male Rats. Trends 
Endocrinology and  Metabolism, 31 (7),  536-550 

 Wilson, J. D. (2001). Androgens, Androgen Receptors, and Male Gender Role 
Behavior. Hormones and Behavior, 40(2),  358–366 

  Yakubu M.,   Adewumi M and Oladiji, A. T. (2007). Effects of Oral Administration of Aqueous 
Extract of Fadogia agrestis (schweinf. ex hiern) Stem on Some Testicular Function Indices 
of Male Rats. Journal of Ethnopharmacology, 115(2),  288-92 

Ye Z., Wang J., Xiao Y.,Luo J., Xu L. and Cheng Z. (2024). Global Burden of Benign Prostatic 
Hyperplasia in Males Aged 60–90 years from 1990 to 2019: Results from the Global 
Burden of Disease Study 2019. Biomedical Central Urology, 24(1), 193 

 Zerafatjou N., Amirzargar M., Biglarkhani M., Shobeirian F. and Zoghi G.(2021). Pumpkin Seed 
Oil (Cucurbita Pepo) Versus Tamsulosin for Benign Prostatic Hyperplasia Symptom 
Relief: A Single-Blind Randomized Clinical Trial. Biomedical Central Urology,  21(1),  147 

https://www.tandfonline.com/author/Sasidharan%2C+Shan
https://www.tandfonline.com/author/KP%2C+Srinivasakumar
https://www.tandfonline.com/author/Bhaumik%2C+Amiya
https://onlinelibrary.wiley.com/authored-by/T%C3%B3thov%C3%A1/L.
https://onlinelibrary.wiley.com/authored-by/Celec/P.
https://onlinelibrary.wiley.com/authored-by/Ostatn%C3%ADkov%C3%A1/D.
https://onlinelibrary.wiley.com/authored-by/Okuliarov%C3%A1/M.
https://onlinelibrary.wiley.com/authored-by/Zeman/M.
https://onlinelibrary.wiley.com/authored-by/Hodosy/J.
https://www.researchgate.net/profile/Musa-Yakubu-2?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
https://www.researchgate.net/profile/Musbau-Akanji?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
https://www.researchgate.net/journal/Journal-of-Ethnopharmacology-0378-8741?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19

