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A B S T R A C T A R T I C L E I N F O 

Bisphenol A (BPA) is considered one of the most common industrial 

manufactured chemicals that is toxic to the various tissues including liver 

Vitamin C is an important dietary antioxidant which significantly decreases the 

adverse effects of reactive oxygen species. This study was conducted to evaluate 

the damaging effect of Bisphenol on liver and the role of vitamin C on Bisphenol 

induced liver damage Animals were divided into the following groups with 6 rats 

in each group; Group 1: Control Group (Olive oil treated) Group 2:(Vitamin C 

treated), Group 3: (Bispenol treated), Group 4: (Vitamin C + Bispenol treated). 

Liver tissue was processed to measure MDA and GSH level, serum SGPT, 

SGOT and ALP level in all the four groups. Histological slides were done to 

assess the changes in the liver Results of the present study showed that there was 

decrease in the liver tissue level of GSH and increase in MDA,SGPT,SGOT and 

ALP .Treatment with Vitamin C showed a significant increase in testicular GSH 

level decrease in SGPT,SGOT and ALP as well good response for histological 

damage. Thus we have hypothesized that vitamin C could act as an antioxidant 

against BPA induced oxidative stress. Vitamin C is an endogenous water soluble 

antioxidant. Results of the present study showed there was significant increase in 

the tissue level of GSH in the rats co-administered with BPA and vitamin C. 
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1. INTRODUCTION 

Bisphenol A(BPA) is one of the environmental contaminants widely used in the manufacture of 

polycarbonate plastic (example: water and baby bottles), inside coating in metallic food cans (Barnham K.J 

,2004).Humans are at an increasing risk of exposure to BPA since it can leach out of polymers and enter food 

and water sources(Barnham K.J,2008 & Rubin B.S. ,2011) .BPA causes liver damage, thyroid disorder, diabetes 

mellitus type –II and pancreatic damage4. BPA has been shown to dysregulate the cytokines and induce 

oxidative stress in the brain, liver, and kidney(Gonzalez-Parra E,2013& Kabuto, H 2004).BPA is known to 

cause tissue injury in the liver, kidneys, brain and other organs by forming oxidative stress (Gonzalez-Parra 

E,2013& Kabuto, H 2004).Oxidative stress has long been linked with pathogenesis of various diseases in 

humans. Reactive oxygen species (ROS) are cytotoxic agents that lead to damage of nucleic acid bases, lipids 

and proteins, thereby leading to cell death some findings also indicate an involvement of oxidative stress and 

mitochondrial dysfunction to the damaging effect of BPA (E. Carchia, I ,2012). The generation of oxygen 

radical is balanced by the presence of adequate endogenous antioxidant defense mechanism. Antioxidant 

compounds can prevent the uncontrolled formation of free radicals or inhibit their reaction with biological sites. 

The destruction of most free radicals depends on the oxidation of endogenous antioxidants mainly by 

scavenging and reducing molecules. Vitamin E, vitamin C, and β -carotene are known as antioxidant vitamins 

that are suggested to decrease oxidative damage and lowering the risk of certain chronic diseases.  Vitamin C is 

an important dietary antioxidant which significantly decreases the adverse effects of reactive oxygen species 

implicated in chronic diseases including neurodegenerative diseas es. So present study was aimed to evaluate the 

damaging effect of Bisphenol on liver and to evaluate the role of vitamin C on Bisphenol induced liver damage  

 

2. MATERIALS AND METHODS  

Animals: Institutional ethics committee clearance was obtained before beginning the experiments. Healthy 

adult Albino rats of wistar strain approximately 150-200gm body weight, aged 2-3 months was procured from 

the central animal house of our institution. They were housed in the central animals’ house at the laboratory 

under controlled conditions of temperature and light with normal rat feed and drinking water.. Bisphenol  A 

(CAS NO:80-05-7, CAT No: 31817 -Sisco company) and Ascorbic acid (CAS No: 50-81-7- Merck company) 

was purchased from Sri.Durga Laboratories, Mangaluru, India. Animals were divided into the following groups 

with 6 rats in each group:  

Group 1: Control Group (Olive oil given orally for 3 weeks.) 

Group 2: (((Experimental control)) VitaminC(60mg/kgbw/day) dissolved in distilled water treated orally 

for 3 weeks 

Group 3: (Bisphenol treated) Bispenol(25mg/kgbw/day) dissolved in olive oil given orally for 3 weeks  

Group 4: (Vitamin C + Bisphenol treated group) treated with vitamin C (60mg/kg bw/day) along with 

Bispenol (25mg/kg bw/day) for 3 weeks  

After desired protocol, animals were anesthetized by giving Pentabarbitone (40mg/kg bw) . Blood samples 

were collected from the heart with the help of a 2-ml syringe for measuring serum SGPT, SGOT and ALT level 

in all the four groups. A part of the tissues was used for estimation of GSH (Ellman GL,1959) and MDA) level 

in all the groups (Rao GM,2000) 

Five micron thick sections were obtained by Rotary microtome (Lieca company) and cut sections were 

floated in warm water in a tissue flotation bath and then mounted on the glass slide and dried for a day (Culling 

C F A,1985). Then the slides were stained using haematoxylin and eosin stains. Finally, a drop of Canada 

balsam in xylol was placed on the slide and covered with a cover slip. Slides were coded and analysed 

(Banchroft J D1990). 

 

3. STATISTICAL ANALYSIS:  

               

Statistical package SPSS version 17.0 was used to do the analysis. P<0.05 was taken as significant 
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4. RESULTS 

Table 1: Effect of vitamin C treatment on liver tissue level of GSH and MDA .Values are expressed as Mean±SEM. 

Number of animal (n)=6. P <0.05 is taken as significant. NS(non-significant) GR.I versus GR.II  & GR.III versus GR.IV  

***P<0.0001,GR.I versus GR.III,   ¶¶¶P<0.0001, GR.III versus GR.IV 

Effect of vitamin C treatment on bisphenol(BSA) induced liver damage: 

GROUPS GSH((ug/g tissue) MDA (microgram/gm tissue) 

GR.I 991.28± 75.62 18.48± 0.25 

GR.II 1181.33± 46.45
NS 

16.43± 0.95
NS 

GR.III 613.83± 27.2***
 

22.40± 0.94
*** 

GR.IV 981.38± 39.65
. ¶¶¶ 

20.27± 0.57
NS 

 

Results of the present study showed that there was a significant(P<0.0001) decrease in the liver tissue level 

of GSH and an significant(P<0.0001) increase in MDA level after the administration of bisphenol (25mg/kg 

bw/day) when compared to normal control group and vitamin C treated group(GR.I and GR.II) . Treatment with 

Vitamic C showed a significant increase in liver GSH level (Gr.IV) compared to bisphenol intoxicated 

rats(Gr.III). But, Vitamin C treatment(GR.IV) there was decrease in MDA level (GR.IV) but it was not 

statistically significant compared to only bisphenol treated rats(GR.III) (Table-1) 

 

Table 2: Effect of Vitamin C on serum biochemical hepatic markers in BPA-intoxicated rats.. Values are 

express as Mean±SEM. Number of animal (n=6). P <0.05 is taken as significant. NS(non significant) GR.I 

versus Gr.II  & GR.III versus GR.IV  ***P<0.001,GR.I versus GR.III 

GROUPS SGOT(U/L) SGPT(U/L) ALP(IU/L) 

GR.I 115.66±2.25 43.66±2.87 85.5±3.01 

GR.II 116.5± 1.51
NS 

42.16±1.60
NS 

87±1.67
NS 

GR.III 195.33± 2.42
*** 

85.5±4.03
*** 

118.5±3.88
*** 

GR.IV 186.16±4.83
NS 

72.66±8.82
NS 

117±4.098
NS 

 

Results of the present study showed that there was significant(P<0.001) increase in the level of SGPT and 

SGOT and ALP in bisphenol treated group (Gr.III) compared to Gr.I and Gr.II. When the rats were treated with 

vitamin C in bisphenol intoxicated rats there was decrease in the level of SGPT,SGOT and ALP but it was not 

statistically significant compared to bisphenol toxicated rats (Table-2). 
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Histological results of the liver:  

Liver section in normal control rats(Gr.I) and vitamin C treated rats showed normal heaptocytes , sinusoids 

and portal traids (Figure:1 & 2). But, in the bisphenol treated rats (Gr.III) the liver histology showed loss of 

normal architecture with enlarged central vein and sinusoids with lot of infiltration (Figure:3). The 

photomicrograph of the rats treated with vitamin C(Gr.IV) showed reduced infiltration & improved architecture 

of hepatocytes along with the sinusoids arranged like that of normal liver cells (Figure:4)  

 

                 

 

 

 

                

 

 

 

 

 

 

 

 

Figure 1: Photomicrograph of liver of 

control animal showing single cell thick 

liver cells, normal sinusoids, and portal 

triad (PT)(Gr.I).  

(Haematoxylin & Eosin.) 

Figure 2: Photomicrograph of liver of 

Vitamin C treated animal showing single 

cell thick liver cells, normal sinusoids, 

and portal triad (PT) (Gr .II).  

(Haematoxylin & Eosin.) 

Figure 3: Photomicrograph of rat liver 

treated with bisphenol showing 

hepatocytes have lost their normal 

architecture with enlarged central vein 

and sinusoids with lot of infiltration and 

inflammation (Gr.III).  

(Haematoxylin & Eosin) 

Figure 4: Photomicrograph of liver of 

treated with vitamin C in bisphenol 

toxicated rats showing reduced infiltration 

& improved architecture of hepatocytes 

(Gr.IV).  

(Haematoxylin & Eosin) 
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5. DISCUSSION 

Bisphenol A (BPA) has become a target of intense public scrutiny since concerns about its association with 

human diseases such as obesity, diabetes, reproductive disorders, and cancer(Barnham K.J ,2004). BPA is a 

highly prevalent chemical in consumer products, and human exposure is thought to be ubiquitous. The results of 

the present study showed that administration of bisphenol (25mg/kg bw/day) showed a significant decrease in 

the tissue level of GSH. This indicated the tissue damage induced by bisphenol. The body cells have numerous 

defence mechanisms against oxidative stress, including enzymatic scavengers (such as SOD, CAT and GSH) 

that protect the system from deleterious effects of ROS. Our study revealed that BPA caused marked oxidative 

impact by decreasing the activities of GSH compared to their activities in the control group. These data are in 

agreement with the previous results (Chitra et al,2003) who illustrated that treatment of rats with BPA increases 

levels of ROS production. Also, other results of (Karafakioglu et al,2010) evidenced that concentrations and 

activities of antioxidant enzymes significantly decreased in rats after nonylphenol administration. 

SGPT and SGOT are the liver specific enzyme. Acute liver injury is known to cause high levels of SGPT 

and SGOT(Reyers F,2003) Serum SGPT and SGOT are the most sensitive markers of liver damage because they 

are cytoplasmic in location and are released into the circulation after hepatocellular damage(Sharma 

RK.1997).The results of the present study also showed an increase in the level of liver enzymes like 

SGPT,SGOT and ALP. An increase in the level of hepatic specific enzymes indicated the liver damage induced 

by bispnenol A. 

In consistent with the mentioned data, we observed histopathological changes in th e liver indicating 

variable damage due to exposure to BPA. Our microscopic results are in accordance with studies reported by 

several authors(Pari L,2005& Boshra, V,2011). In present study; it has been observed that exposure to BPA rats 

showed that liver pictures which had lost their normal architecture with enlarged central vein and sinusoids with 

lot of infiltration and our results are in accordance with of previous findings that reported that BPA causes cell 

infiltration and necrosis(Roy, S,2011 & Verma, R.J,2009),vacuolated hepatocytes and liver 

damage(Hanioka,2008) Previous study has shown that Vitamin C scavenged hydroxyl radicals and prevented 

lipid peroxidation in the cell membrane(Dogan, A,2005). But in contradiction, results of the present study 

showed that vitamin c administration did not statistically decrease the MDA level in all the liver. Itis known that 

vitamin C has prooxidant effects. With this ability, vitamin C can reduce metals to forms that react with oxygen 

to form lipid peroxidation initiators (Prat, A.G,1990 & Rekha D Kini,2011).So,these results may also be 

explained with pro-oxidant properties of vitamin C. 

 

6. CONCLUSION 

In our previous study we showed that oral administration of vitamin C prevents cadmium-induced 

oxidative damage in the rat testis Hence the results of the present study showed that vitamin C could act as an 

antioxidant against BPA induced oxidative stress. 
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