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Abstract 
Bisphenol A (BPA), a common industrial chemical, is known to induce nephrotoxicity through 
oxidative stress and inflammation. Artocarpus heterophyllus (jackfruit) is a medicinal plant rich in 
antioxidants and bioactive compounds with potential nephroprotective properties. This study 
evaluated the protective effect of aqueous leaf extract of Artocarpus heterophyllus against BPA-
induced renal toxicity in adult Wistar rats. Thirty adult male Wistar rats were randomly assigned to 
six groups (n=5 each): Control, BPA only (5 mg/kg), BPA + A. heterophyllus (500 mg/kg), BPA + A. 
heterophyllus (1000 mg/kg), A. heterophyllus only (500 mg/kg), and A. heterophyllus only (1000 
mg/kg). All treatments were administered orally for 28 days. Body weight, kidney weight, and reno-
somatic index were measured. Histopathological analysis of renal tissues was performed using 
hematoxylin and eosin staining. Data were analyzed using ANOVA with significance set at p<0.05. 
BPA exposure significantly reduced body weight and increased kidney weight and reno-somatic 
index, accompanied by marked histological damage such as tubular desquamation, perivascular 
fibrosis, and inflammatory infiltration. Co-treatment with A. heterophyllus significantly improved 
body weight, normalized renal indices, and preserved renal architecture. Extract-only groups showed 
no adverse effects. A. heterophyllus aqueous leaf extract offers protective effects against BPA-induced 
renal toxicity, likely through its phytochemical content and tissue-preserving actions. These findings 
support the potential of A. heterophyllus as a natural nephroprotective agent. 
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INTRODUCTION 
Bisphenol A (BPA) is an industrial chemical primarily used in the production of 
polycarbonate plastics and epoxy resins, which are commonly found in consumer products 
such as water bottles, food containers, dental sealants, and thermal paper (Tsai, 2006). 
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Despite its widespread utility, BPA has emerged as a significant environmental and public 
health concern due to its endocrine-disrupting potential (Guo et al., 2023). It can leach into 
food and beverages, entering human and animal systems predominantly through ingestion, 
and to a lesser extent via inhalation and dermal contact (Hahladakis et al., 2023). 
 
Once absorbed, BPA mimics estrogen and interferes with normal hormonal signaling, 
triggering a cascade of toxicological effects. Among these, its nephrotoxic potential is 
particularly alarming. The BPA exposure has been associated with renal oxidative stress, 
inflammation, apoptosis, and histological alterations that compromise renal function 
(Nagarajan et al., 2024). The kidneys, being vital for filtration, detoxification, and electrolyte 
balance, are particularly vulnerable to BPA-induced oxidative damage (Dwivedi et al., 2022). 
This damage often results from the overproduction of reactive oxygen species (ROS), which 
disrupt cellular homeostasis, damage biomolecules such as lipids, proteins, and DNA, and 
ultimately impair renal function (Gwozdzinski et al., 2021). 
 
In addition to oxidative stress, BPA influences the expression of genes involved in 
inflammation and apoptosis in renal tissue, contributing to tubular necrosis, glomerular 
damage, and the loss of functional nephrons (Nagarajan et al., 2024). Current medical 
interventions for BPA toxicity are largely supportive and symptomatic, lacking specific 
strategies to reverse or mitigate kidney injury. Although chelation therapy and antioxidant 
supplementation have shown limited benefits, they are often associated with undesirable 
side effects (Block et al., 2008). 
 
Given these limitations, growing attention has been directed toward plant-based remedies 
with strong antioxidant properties. Medicinal plants, rich in diverse phytochemicals, have 
shown promising efficacy in countering chemically induced organ damage, including renal 
injury (Negi and Mirza, 2020). One such plant is Artocarpus heterophyllus, commonly known 
as jackfruit. Native to South and Southeast Asia, this tree is valued both for its nutritional 
fruits and its medicinal properties (Prakash, 2009). The leaves, in particular, are rich in 
phytochemicals such as flavonoids, phenolics, tannins, and saponins—compounds known 
for their antioxidant, anti-inflammatory, antimicrobial, and anticancer activities 
(Muhammad, 2025). 
 
Traditionally, various parts of A. heterophyllus have been used to manage conditions such as 
hypertension, skin diseases, diabetes, ulcers, and diarrhea (Gupta et al., 2023). Its rich 
antioxidant composition suggests potential for mitigating oxidative damage and preserving 
tissue integrity in organs exposed to environmental toxins (Hussain et al., 2020). The ability 
of A. heterophyllus to scavenge free radicals, regulate inflammatory responses, and promote 
cellular repair highlights its promise as a nephroprotective agent (Gupta et al., 2023). 
 
Despite its potential, studies exploring the protective role of A. heterophyllus against BPA-
induced renal toxicity remain limited. Therefore, this study aims to investigate the reno-
protective efficacy of aqueous leaf extract of Artocarpus heterophyllus (Jack Fruit) in Wistar 
rats exposed to Bisphenol A, focusing on its effects on kidney function markers, kidney 
weight, and renal histoarchitecture. 
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MATERIALS AND METHODS 
 
Collection of Plant Sample 
Jackfruit was purchased from Scripture Union Camp along Oluku Road, Benin City. It was 
identified and authenticated by a plant taxonomist at the department of Plant Biology and 
Biotechnology, Faculty of Life sciences, University of Benin, Benin city, Edo State, Nigeria 
and herbarium number UBH-A497 was allocated to the plant. 
Plant Material and Extraction 
Aqueous extraction of Artocarpus heterophyllus leaves was performed using a freeze-drying 
technique. Fresh leaves were first air-dried at room temperature, then milled into a fine 
powder using an electric blender. Five hundred grams (500 g) of the powdered sample were 
soaked in 2 liters of distilled water for 24 hours. The mixture was filtered using white filter 
paper to separate the residue from the liquid extract. The resulting filtrate was concentrated 
in the medical laboratory of the University of Benin, Benin city. 
 

 
Figure 1: Jackfruit in natural habitat 

 
Experimental Animal Care and Management 
Thirty (30) adult male Wistar rats, weighing between 204 and 229 grams, were used in this 
study. The animals were housed in clean, well-ventilated cages under standard laboratory 
conditions with a 12-hour light/dark cycle. They were provided with standard rat feed and 
clean drinking water ad libitum and allowed to acclimatize for two weeks prior to the 
commencement of the experiment. All procedures followed established guidelines for the 
ethical treatment of laboratory animals (Morosan & Coman, 2020). 
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Experimental Design and Dosage Administration 
The rats were randomly assigned into six groups of five animals each: Group A (Control): 
Received feed and water only. Group B: Received 5 mg/kg body weight of Bisphenol A 
(BPA). Group C: Received 500 mg/kg A. heterophyllus extract + 5 mg/kg BPA. Group D: 
Received 1000 mg/kg A. heterophyllus extract + 5 mg/kg BPA. Group E: Received 500 
mg/kg A. heterophyllus extract only. Group F: Received 1000 mg/kg A. heterophyllus extract 
only. 
 
All treatments were administered orally via orogastric tube once daily for 28 consecutive 
days. The dosage for A. heterophyllus extract was determined using the method described by 
Lorke (1983). 
Post-Treatment Procedures 
At the end of the treatment period, all rats were sacrificed humanely via cervical dislocation. 
Body weights were recorded before and after the experiment. Kidneys were excised, blotted, 
and weighed to determine absolute kidney weight and calculate the reno-somatic index 
(kidney weight/body weight × 100). Kidney tissues were immediately fixed in 10% formalin 
for histological analysis. 
 
Histological Examination 
Fixed kidney tissues were processed using standard histological techniques. Paraffin-
embedded tissues were sectioned at 5 µm thickness and stained with hematoxylin and eosin 
(H&E). Histological features were observed and photomicrographed under light microscopy 
at magnifications of 100× and 400×. 
 
Statistical Analysis 
All data were expressed as mean ± standard error of mean (SEM). Statistical analysis was 
performed using GraphPad Prism version 9.0. One-way analysis of variance (ANOVA) 
followed by Fisher’s multiple comparisons post-hoc test was used to determine statistical 
significance, with P values less than 0.05 considered significant. 
 
RESULTS 
Body Weight, Kidney Weight, and Reno-somatic Index 
Table 1 shows the comparative analysis of body weight, kidney weight, and reno-somatic 
index among the experimental groups. 
 
Rats in the BPA-only group (Group B) showed a significant (P < 0.05) reduction in final body 
weight and negative weight change compared to the control. In contrast, rats co-treated with 
A. heterophyllus extract (Groups C and D) displayed significantly improved body weights 
compared to the BPA-only group, suggesting a protective effect. Extract-only groups (E and 
F) also showed positive weight gain similar to the control group. 
 
Renal weight and reno-somatic index were significantly increased in the BPA-only group 
compared to the control (P < 0.05), indicating renal enlargement or edema. Co-treatment 
with A. heterophyllus (Groups C and D) moderated these increases, with values approaching 
normal. The extract-only groups maintained kidney weights and indices comparable to the 
control, suggesting no toxic effect from the extract. 
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Table 1: Effect of Artocarpus heterophyllus Extract on weights of the Body, Kidney and 
Reno-somatic Index in BPA-Exposed Rats (g) 

Groups Initial 
Weight  

Final 
Weight  

Weight 
Change  

Kidney 
Weight  

Reno-somatic 
Index (%) 

Control 213.3 ± 2.03 237 ± 3.61* 23.67 ± 2.73 1.00 ± 0.06 0.42 ± 0.02 

BPA only 208 ± 2.31 191.3 ± 2.73 -16.67 ± 0.88* 1.27 ± 0.03* 0.66 ± 0.02* 
BPA + 500 mg/kg AHE 229.3 ± 5.18 241.7 ± 7.84 12.33 ± 2.73# 1.20 ± 0.06 0.50 ± 0.04# 

BPA + 1000 mg/kg AHE 211.7 ± 7.86 227.7 ± 8.67 16.00 ± 2.00# 1.20 ± 0.06 0.53 ± 0.04 

AHE only (500 mg/kg) 204.7 ± 2.60 226.3 ± 4.26* 21.67 ± 1.86 1.07 ± 0.07 0.47 ± 0.04 

AHE only (1000 mg/kg) 206.3 ± 2.73 231.7 ± 4.37* 25.33 ± 1.67 1.10 ± 0.06 0.48 ± 0.03 
P-value 0.0176 0.0006 <0.0001 0.0474 0.0048 

Values are expressed as Mean ± SEM. * = Significantly different from control (P < 0.05); # = Significantly 
different from BPA-only group (P < 0.05). 

 
Histological Findings 
Histological evaluation of kidney sections is presented in Plates 1A and 1B. Kidneys from 
the control group (Plate 1A[A] and 1B[A]) exhibited normal histological features, including 
intact renal corpuscles and well-defined renal tubules. In contrast, BPA-treated rats (Plate 
1A[B] and 1B[B]) showed evidence of pathological changes such as stenotic blood vessels, 
perivascular fibrosis, inflammatory cell infiltration, and desquamated tubules. 
 
Co-treatment with A. heterophyllus at 500 mg/kg and 1000 mg/kg (Plate 1A[C and D]; 1B[C 
and D]) resulted in marked improvement in renal architecture, with minimal observable 
lesions. Kidney tissues in extract-only groups (Plate 1A[E and F]; 1B[E and F]) also 
maintained normal morphology, indicating no histological toxicity from the plant extract. 

 
Plate 1A: Representative kidney photomicrographs show normal histoarchitecture in groups A (control), C, D, E, 
and F, including intact glomeruli (G), urinary space (US), Bowman’s capsule (BC), and renal tubules (RT). In 
contrast, the Bisphenol A-treated group (B) displays pathological changes such as stenotic blood vessels, 
perivascular fibrosis, and inflammatory cell infiltration. (H&E; 100×) 
 



Protective Effect of aqueous Artocarpus heterophyllus (Jack Fruit) Extract on Bisphenol A-Induced 

Nephrotoxicity in Adult Wistar Rats  

 

Osarinmwian I.B, Ehimigbai A.R.O, DUJOPAS 11 (3e): 274-281, 2025                                                  279 

 
Plate 1B: Representative kidney photomicrographs show normal histoarchitecture in groups A (control), C, D, E, 
and F, including intact glomeruli (G), urinary space (US), Bowman’s capsule (BC), and renal tubules (RT). In 
contrast, the Bisphenol A-treated group (B) displays pathological changes such as stenotic blood vessels, 
perivascular fibrosis, and inflammatory cell infiltration. (H&E; 400×) 

 
DISCUSSION 
This study investigated the protective effect of Artocarpus heterophyllus aqueous leaf extract 
against Bisphenol A (BPA)-induced nephrotoxicity in Wistar rats. The findings revealed that 
BPA exposure led to significant physiological and histological alterations as seen in the 
weight changes and histological plates, while co-treatment with A. heterophyllus extract 
provided notable protection. 
 
Rats treated with BPA alone exhibited a significant reduction in body weight compared to 
the control group. This weight loss may be attributed to BPA’s endocrine-disrupting and 
metabolic interference, which can impair appetite regulation, nutrient absorption, and 
energy homeostasis. Similar reductions in body weight following BPA exposure have been 
documented in prior studies, such as those by Dwivedi et al. (2022), who reported catabolic 
effects of BPA associated with oxidative damage and systemic stress. The reversal of weight 
loss in rats co-administered A. heterophyllus extract (at both 500 mg/kg and 1000 mg/kg) 
aligns with the work of Hussain et al. (2020), who showed that phytochemical-rich plant 
extracts can restore metabolic balance and promote weight maintenance in toxicant-exposed 
models. 
 
Renal weight and reno-somatic index were significantly elevated in BPA-treated rats, 
suggesting renal hypertrophy and possible edema or fibrosis. These findings are consistent 
with Nagarajan et al. (2024), who reported increased kidney mass and reno-somatic indices 
in rats exposed to BPA, attributed to inflammation and tubular swelling. In contrast, co-
treatment with A. heterophyllus normalized renal weight and reno-somatic index, indicating 
amelioration of renal pathology. This observation is comparable to results obtained by Negi 
and Mirza (2020), where plant-based antioxidants reversed chemically-induced renal 
hypertrophy and improved nephron stability. 
 
Histological analysis further substantiated the biochemical findings. BPA exposure resulted 
in profound structural disruption, including stenotic blood vessels, perivascular fibrosis, 
inflammatory infiltration, and desquamation of renal tubules. These features align with 
previous reports by Gwozdzinski et al. (2021), who demonstrated that BPA induces vascular 
and tubular damage through oxidative stress and inflammatory cascades. Conversely, 
kidney tissues of rats co-treated with A. heterophyllus extract displayed near-normal 
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histoarchitecture, with preservation of renal corpuscles, patent tubules, and glomerular 
structures. These protective effects are supported by Gupta et al. (2023), who reported that A. 
heterophyllus leaves exhibit anti-inflammatory and cytoprotective effects in various organ 
systems due to their flavonoid and polyphenolic content. 
 
Moreover, the groups treated with A. heterophyllus alone showed no adverse effects on body 
or kidney weight, nor any histological abnormalities. This is in agreement with studies by 
Prakash et al. (2009) and Muhammad et al. (2025), which highlighted the safety and 
nutraceutical potential of A. heterophyllus in traditional medicine and experimental 
pharmacology. 
 
CONCLUSION 
Collectively, the results of this study confirmed the protective role of Artocarpus heterophyllus 
against BPA-induced nephrotoxicity, most likely through its phytochemical-mediated anti-
inflammatory and tissue-preserving actions. These findings contribute to the expanding 
evidence on the therapeutic value of tropical medicinal plants in mitigating chemical-
induced organ damage. Future research should focus on identifying the specific bioactive 
constituents responsible for the observed effects and elucidating the underlying molecular 
pathways. 
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