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A B S T R A C T  

Objectives: To evaluate the acute effects of high dose of bisphenol-A (BPA) 

induced in the testicles of adult rats.  

Methodology: An Experimental study was conducted at Anatomy Department, 

University of Health Sciences, Lahore, from January 2015 to December 2015. 

Twelve adult Wistar albino rats were weighed and divided into three groups of 

four rats each. Group A (control) was given corn oil (2ml/kg/day). Group B (BPA-

100) was given BPA 100mg/kg/day dissolved in corn oil (2ml/kg/day). Group C 

(BPA-200) was given BPA 200mg/kg/day dissolved in corn oil (2ml/kg/day). The 

animals were sacrificed on the 8th day after weighing. Testis were weighed and 

fixed in Buoin’s solution. Johnson scoring was done in H&E stained slides. 

Basement membrane integrity was observed in PAS stained slides. 

Results: Group A rats showed normal parameters. Group B (BPA-100) showed a 

significant decrease in Johnson score and an increase in basement membrane 

disruption while the changes in body weight of animals and paired weight of 

testis was statistically insignificant. Group C (BPA 200) rats died within 3-4 days 

and the experiment was limited to two groups. 

Conclusion: The results of the present study indicate that a high dosage of 

Bisphenol A in rats causes significant disruption of the testicular histology and 

proves to be a significant reprotoxin even with a short duration of exposure. 
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Introduction 

Endocrine disrupting chemicals (EDCs) are becoming an 

uprising environmental factor leading to an increase in 

deteriorative reproductive health effects and infertility.1 

The xeno-estrogenic effects of EDCs are mainly 

associated with reproductive health problems and involve 

the estrogen signaling pathways.2 Interference with 

androgen signaling pathways is another mechanism 

associated with male reproductive developmental and 

functional health problems3. Testicular dysgenesis 

syndrome includes a range of male reproductive 

problems such as cryptorchidism, poor semen quality and 

testicular carcinoma that are increasing partially due to 

the increased exposure of environmental pollutants.4 

Bisphenol A (BPA) is a plasticizer and one of the EDCs 

with production at high volumes worldwide annually 

along with increasing levels in the environment.5 Its 

estrogen mimicking property was first reported in 1936.6 

It is employed in the production of polycarbonate plastic 

and resins, which are further used for making water 

bottles, dental sealants, the lining of food and beverage 

cans. BPA monomers tend to migrate from its lining 

resins of food and beverage cans into food especially in 

temperate environments.7 
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Male reproductive health is targeted and deteriorated by 

this pollutant.8 BPA has a wide range of adverse male 

reproductive health effects in the developmental period as 

well as adulthood by changing hormonal balance or direct 

dystrophic effects on testicular tissue.9 It also affects 

Leydig cells directly and via hypophysial-gonadal axis to 

decrease serum testosterone production and release.10 

BPA has weak estrogenic effects and it acts both on the 

surface and nuclear estrogenic receptors. It also causes 

changes in the expression of hormone binding proteins.11 

Oxidative stress is another mechanism by which it has 

deteriorative effects on the process of spermatogenesis 

even at low doses.12 

Chronic low dose exposure of this pollutant has been well 

studied but acute high dose effects have been well 

investigated. This study has been conducted to determine 

the acute high dose effects of BPA on testicular tissue 

and to determine the tolerance of rodents to high oral 

doses of this compound. 

Methodology 

Twelve rats of age 6 to 8 weeks and weight 180-200gm 

were procured from the animal house of the University of 

Health Sciences, Lahore. The initial body weight was 

noted while marking the animals with numbers and 

randomly dividing them into three groups of four rats 

each. The animals were allowed to acclimatize for 2 days 

before experiments. Free access to water and food was 

provided at room temperature (24o±5o) and normal 

conditions of humidity (45% ±5%). 

The dosage was administered at 10 am daily. 

Group A (control) was given corn oil 5ml/kg/day orally for 

7 days 

Group B (BPA-100) was given BPA 100mg/kg/day in corn 

oil orally for 7 days 

Group C (BPA-200) was given BPA 200mg/kg/day in corn 

oil orally 

At the end of the experimental duration, the animals were 

weighed before sacrifice. The pair of testes of each rat 

was dissected out, weighed and fixed in Buoin’s solution. 

Tissue processing was done and 4µm thick sections were 

cut. H&E stained sections were examined to assess the 

Johnson score of tubules. PAS staining was done to 

examine the basement membranes of seminiferous 

tubules. 

The data were entered and analyzed using SPSS version 

21. Quantitative parameters like body weights paired 

weight of testes and Johnson scoring was analyzed using 

the Independent-sample t test and two-tailed significance 

was calculated between both groups. The qualitative 

parameters like basement membrane integrity was 

analyzed using Pearson Chi-square test and association of 

the histological parameter and groups was assessed. 

Frequencies and percentages were given for the 

parameter of the basement membrane and mean with 

standard deviation and standard error of means were 

given for the body weight, testicular weight and Johnson 

score. P-value ≥ 0.05 was considered statistically 

significant. 

Results  

Animals of group A were healthy. Group B and C rats 

showed irritability and decreased appetite which was 

more marked in the higher dose group C. Group C rats 

developed marked fatigue and loss of appetite before they 

expired after 3-4 days of intervention and investigation 

proceeded with two groups. The rats of group C showed 

signs of diarrhea, muscles paralysis and difficult 

respiration and died within 2 to 3 hours of development 

of these symptoms. 

The initial body weight of animals in both groups started 

from the same level. The mean initial weight of group A 

rats was 182gm ± 3.162 and that of group B was 185gm 

± 4.242 (p=0.300). There was no significant difference in 

mean final body weight of both groups (p=0.475). Mean 

final body weight of group A was 190.875gm ± 4.028 

and that of group B was 186.975gm ± 9.416 (Table I). 

There was no statistical difference between both groups 

regarding this parameter (p=0.499). Mean paired weight 

of gonads in group A was 2.445gm ± 0.171 and that of 

group B was 2.367gm ± 0.130 (Table II). 

Table 1: Independent-sample t Test showing two-tailed significance of difference between mean Final body weights of 

animals in groups A and B. 

Parameter of Study Groups Mean ± SD Standard Error of 

Mean (SEM) 

Mean Difference p-value 

Final Body Weight of Rats (gm) A 190.875 ± 4.028 2.014 
3.900 0.475 

B 186.975 ± 9.416 4.708 

*p-value ≤ 0.05 is considered statistically significant 
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A statistically significant difference was observed in this 

parameter (p=0.001). Mean Johnson score of group A 

was 9.612 ± 0.281 and that of group B was 6.315 ± 0.177 

(Table III, Figure 1-2) 

 
Figure 1. Photomicrograph of seminiferous tubule of group A 

with Johnson score 10. Sertoli cells (orange arrow), Leydig 

cells (yellow arrow), Spermatogonia (blue arrow), Primary 

spermatocytes (green arrow), Round spermatids (red arrow), 

Elongated spermatids (pink arrow) and Spermatozoa in lumen 

(black arrow) are identified clearly. H&E. X400 

 
Figure 2. Photomicrograph of seminiferous tubule of group B 

with Johnson score of 6. Sertoli cells (orange arrow), Leydig 

cells (yellow arrow), Spermatogonia (blue arrow), Primary 

spermatocytes (green arrow) and desquamating spermatids 

(red arrow) are identifiable. H&E. X400 

 

Basement membrane integrity was disturbed at a 

significant level in the treatment group (p=0.014). Out of 

64 sections of seminiferous tubules assessed in group A, 

53 were intact (82.8%) and 11 were disrupted (17.2%). In 

group B, 41 sections showed intact basement membranes 

(64.1%) and 23 were disrupted (35.9%) from 64 sections 

observed Table IV (Figure 3-4) 

Table IV: Pearson Chi Square Test showing number and 

percentages of intact and disrupted basement membranes in 

groups A and B. 

Groups Basement membrane 

n/%age within groups 

 

Total 

 

p-

value Intact Disrupted 

A 53/ 82.8% 11/ 17.2% 64/ 100% 0.014* 

B 41/ 64.1% 23/ 35.9% 64/ 100% 

*p-value ≤ 0.05 is considered statistically significant 

 
Figure 3: Photomicrograph of seminiferous tubule of group A 

showing Intact basement membrane and normal seminiferous 

epithelium (blue arrow). PAS with hematoxylin. X400 

 
Figure 4. Photomicrograph of seminiferous tubule of group B 

showing Disrupted basement membrane along with sloughing 

of seminiferous epithelium (blue arrow). PAS with 

hematoxylin. X400 

Table II: Independent-sample t Test showing two-tailed significance of the difference between the mean Paired weight of 

testes of animals in groups A and B. 

Parameter of Study Groups Mean ± SD Standard Error of 

Mean (SEM) 

Mean Difference p-value 

Paired Weight of Testes (gm) A 2.445 ± 0.171 0.086 
0.775 0.499 

B 2.367 ± 0.130 0.065 

*p-value ≤ 0.05 is considered statistically significant 

Table III: Independent-sample t Test showing two-tailed significance of the difference between mean Johnson score of 

seminiferous tubules in groups A and B. 

Parameter of Study Groups Mean ± SD Standard Error of 

Mean (SEM) 

Mean Difference p-value 

Johnson Score of Seminiferous 

tubules 

A 9.612 ± 0.281 0.140 
3.297 0.001* 

B 6.315 ± 0.177 0.088 

*p-value ≤ 0.05 is considered statistically significant 
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Discussion 
Male infertility has increased worldwide.13 BPA, a 

synthetic carbon based plasticizer is now well known for 

its hazardous effects on reproductive health in humans as 

well as animals.14 Male reproductive organs are mainly 

affected and disruption of testicular steroidogenesis and 

spermatogenesis are the primary adverse effects of this 

contaminant.15 

Previous studies have shown that the xenoestrogenic 

effects of BPA are attributed to its affinity to the 

estrogenic as well as androgenic receptors. Adverse 

effects at low and high doses, on spermatogenesis and 

leydig cells, have also been documented via increased 

oxidative stress16. The current study was designed to 

assess the acute high dose effects of BPA on testicular 

tissue of rodents. 

In the present study, BPA had a negative effect on the 

behavior and appetite but the bodyweight of animals 

treated insignificantly decreased in the short period of 

intervention. Morgan et al also reported no change in 

body weight when they treated rats with BPA 

(25mg/kg/day).17 Low (0.05mg/l) and high (5mg/l) doses 

of BPA given in drinking water for a longer duration 

showed decreased body and testicular weights in male 

prepubertal rats.18 

There was an insignificant decrease in the paired weight 

of testis that is also attributed to the short duration of the 

experiment. A statistically significant decrease was 

observed in animals after exposure to BPA 

(25mg/kg/day) for a month. BPA decreased the 

testosterone levels by decreasing the number of leydig 

cells while it also caused a decrease in tubular diameter, 

both factors contributing to the decrease in testicular 

weight.19 

Spermatogenesis is a sensitive process affected by 

exposure to drugs, radiation, and pollutants.20 In the 

present study, Johnson score of the BPA treated animals 

significantly decreased as compared to control. Studies 

have shown that doses of BPA as low as 20 µg/kg/day 

and 200µg/kg/day have been reported to cause negative 

changes in seminiferous epithelium and disruption of 

Blood Testis Barrier (BTB). BPA has been shown to 

directly target the junctions of Sertoli cells, making cells 

of different stages of spermatogenesis vulnerable to the 

toxic effects.21 

Increased oxidative stress has been attributed to the 

mechanism of toxicity produced by pollutants like 

bisphenols22. The present study showed significant 

disruption of basement membranes in rats exposed to 

BPA. Basement membrane damage results from protein 

oxidation and lipid peroxidation during high oxidative 

stress state.23 The same mechanism may be attributed to 

the results of our study. 

In this study, a high dose of BPA has shown significant 

toxic effects on testicular histology. As the plastic and 

paper industries are significantly growing in developed as 

well as developing countries, there are increased 

environmental concentrations of synthetic xenoestrogenic 

compounds like bisphenols and phthalates. Occupational 

exposure leads to higher levels of contamination through 

all routes.24 The data regarding BPA exposure and 

adverse effects is still deficient and needs more 

investigation.  

Conclusion 
The testicular histology was markedly deteriorated by 

exposure to the high dose of BPA as shown by a 

significant decrease in Johnson score and increased 

disruption in basement membranes of the seminiferous 

tubules. Hence, it is concluded that high dose exposure of 

BPA given for short duration causes testicular toxicity in 

albino rats. 
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