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ABSTRACT 
 
The present study was taken up to evaluate the hepatoprotective activity of Averrhoa bilimbi fruit in wistar albino 
rats intoxicated using acetaminophen.  The extract was administered at two different concentrations 250 mg/kg.b.wt 
and 500 mg/kg.b.wt as lower and higher dose respectively. Silymarin (100 mg/kg.b.wt/) was used as standard 
positive control.  The liver marker enzymes serum gluatamate oxaloacetate transaminase (SGOT), serum glutamate 
pyruvate transaminase (SGPT), Alkaline phosphatise (ALKP) were found to be two fold increased in the disease 
control group, and pre-treatment with A. bilimbi inhibited the increase of these enzymes in serum.  The 
histopathology studies on the tissues of liver, kidney and heart showed safety and efficacy of the test extract.  The 
present study revealed that A. bilimbi fruits have significant hepatoprotective activity. 
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INTRODUCTION 
 

Liver is one of the chief sites for intense metabolism and excretion.  It is involved with almost all the biochemical 
pathways for growth, fighting against diseases, supply of nutrients and energy provision.  But the liver functions are 
greatly altered and affected due to varied reasons like environmental toxins, poor drug habits, alcohol and other 
ailments [1-3].   So, the liver diseases are one of the leading issues in the world today.   
 
The plant Averrhoa bilimbi commonly known as bilimbi, is essentially tropical tree, less resistant to cold.  The 
bilimbi tree is long lived, reaches 5 to 10 mt in height.  The leaves are alternate, and cluster at branch extremities.  
Flowers are found on the trunk and branches.  Fruits of bilimbi are too sour to eat raw [4].  The uncooked bilimbi is 
prepared relish and served with rice in natives of Kerala, India.   
 

EXPERIMENTAL SECTION 
 
Plant Material 
The fruits of A. bilimbi were collected from Western ghat region of Kerala (Thrissur and Palakkad) and the 
authentication of the plant was done in the Pharmacy Division, National Research Institute for Panchakarma, 
Thrissur.   
 
Preparation of Extract 
The fresh fruits were taken (100 gm) and crushed using mixer grinder, the juice was filtered through Whatman filter 
paper No.7. The clear filtrate was obtained and was stored in the 4-80 C for experimental purpose.  
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Chemicals and Reagents: 
Chemicals and Reagents of make Transasia, Bayer and Spinreact India were used for the present study.  
 
Phytochemical Studies 
The phytochemical analysis of the test extract was carried out as per the standard protocol [5-8].  
 
Animal Experiment: 
The animal studies were carried out in the National Research Institute for Panchakarma, Cheruthuruthy as per 
CPCSEA guidelines and with the approval of Institutional Animal Ethical Committee.   
 
Six to seven months old Wistar albino rats weighing 150-200 gm were used for the experiment.  The animals were 
fed with standard laboratory pellet chow (Amrit, Bangalore) and given water ad libitum.  All rats were clinically 
healthy.  The animals were randomly divided into five groups of six animals each and the standard protocol was 
used [9-10].   
 
The fruit extract of A. bilimbi, was administered at two different concentrations (250 and 500 mg/kg body weight) as 
lower dose (Group IV) and higher dose (Group V) through orally for the period of ten days in test groups.  The 
disease group (Group II) and test groups received single dose of Acetominophen (paracetamol) at 2.5 gm/kg body 
weight.  The control group (Group I) received distilled water throughout the experiment and standard group (Group 
III) received silymarin 100 mg/kg body weight for the experimental period. The animals were fasted for 24 hrs on 
10th day of the experiment and blood sample was collected.  The biochemical parameters including liver marker 
enzymes were assessed in the blood samples of the test groups, control groups and disease groups [11-14].  At the 
end of the experiment, the animals were sacrificed under anaesthesia using diethyl ether and the tissue samples of 
liver, kidney and heart were collected for evaluation of histopathological changes in tissue level among all the 
experimental groups.    
 
Statistical Analysis 
The data were expressed as mean ± SEM and statistically analyzed by one way ANOVA. 
 

RESULTS 
 
The phytochemical analysis of the fruit extract showed the presence of carbohydrates, flavonoids, phenols, 
glycosides and amino acids (Table 1). 
 

Table 1 :  Phyto-constituents of fruit juice of A. bilimbi 
 

PhytochemicalAnalysis Extract of Syzigium jambos 
Carbohydrate +++ 
Phenols +++ 
Flavonoids +++ 
Tannins + 
Steroids - 
Terpenoids - 
Alkaloids + 
Glycosides ++ 
Saponins - 
Aminoacids +++ 

+++ Very strongly present   ++ strongly present     + Present      - Absent 
 
Hepatoprotective Activity 
The present study had been attempted to demonstrate the role of hepatoprotective activity of fresh juice of Averrhoa 
bilimbi in the experimental animal system.  The liver marker enzymes Serum glutamate oxaloacetate transaminase 
(SGOT), serum glutamate pyruvate transaminase (SGPT) and alkaline phosphate levels were measured in the serum 
samples of all the experimental groups.  These liver marker enzymes were found to be increased nearly two to three 
fold in the acetominophen intoxicated disease control animals comparing with healthy control group. The results 
also showed that there is a significant  (p < 0.05 and p < 0.01) decrease in the in SGOT, SGPT and ALKP levels in 
the A. bilimbi treated groups, when compared with the disease control. As there is a greater level of efficacy in the 
higher dose group (500 mg/kg. b.wt) comparing with lower dose, it is predicted that the efficacy of the extract is 
found to be dose dependent.  It was also observed that the efficacy of the extract is comparable (Table 2 and 
Figure1-2) with standard drug silymarin. The histological study of liver is also supporting these biochemical and 
clinical parameters.  The histology of liver tissues of disease control group showed extensive areas of haemorrhage 
and necrosis in the liver parenchyma and vacuolated cytoplasm in hepatocytes.  Kidney tissues of the same group 
showed oedema and showed vacuolation in the lining of epithelial cells. The extract treated groups showed 
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improved and apparently normal architecture of the liver, glomeruli and myocardial tissues. (Figure 3-8).  All these 
biochemical diagnostic parameters and histological tissue analysis well evidenced the hepatoprotective activity of  
Averrhoa bilimbi in experimental animal.   

 
Table 2.  Liver marker enzymes level in the serum samples of experimental animals 

 

Experimental Groups 
Liver marker enzymes (IU/L) 

SGOT SGPT ALP 
Healthy Control 133.56 ± 21.61 69.75 ± 8.98 91.82 ± 13.67 
Disease Control 358.0 ± 22.14* 293.86 ± 10.19* 266.77 ± 9.75**  
Standard Drug 164.91 ± 23.85* 74.58 ± 11.77* 117.36 ± 16.47**  
A. bilimbi L.D 266.78 ± 14.55* 160.80 ± 16.74* 188.8 ± 35.8* 
A. bilimbi H.D. 233.70 ± 21.14* 113.95 ± 14.27**  139.29 ± 14.42**  

Values are mean ± SEM, n=6 animals in each group.  *p < 0.05, ** p<0.01 when compared to disease control 
 

Figure 1.  Status of lipid profile in the A. bilimbi extract administered animals 
 

. 
 

Figure 2.  Albumin, bilirubin and total proteins levels in the blood samples of A. bilimbi treated experimental animals 
 

. 
 

Figure. 3. (45X) Acetaminophen treated rat liver showing extensive areas of haemorrhage and necrosis in liver parenchyma.  
Hepatocytes showed vacuolated cytoplasm.  Collection of inflammatory cells and siderophages observed 
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Figure 4.  (45X) Glomeruli showed oedema.  Renal tubules showed vacuolation of the lining epithelia cells.  Interstitial tissue showed 
focal collections of inflammatory cells and areas of haemorrhage 

 

 
 

Figure 5. (45X)   Section of heart showing normal endocardium and myocardium 
 

 
 

Figure 6. (45X)  A. bilimbi treated at 500 mg/kg. Wt showed apparently normal architecture of liver 
 

 
 

Figure 7. (45X)   Glomeruli of test drug treated group showed normal histology.  Interstitial tissue appeared normal 
 



Thamizh Selvam N. et al                 J. Chem. Pharm. Res., 2015, 7(1):535-540 
______________________________________________________________________________ 

539 

 
 

Figure 8. (45X)   Heart tissues showed normal endocardium and myocardium 
 

 
 

DISCUSSION 
 

The literature review revealed that traditional healers are using this plant for various ailments and natives of Kerala 
and some part of Tamil Nadu are using this fruit as food ingredient.  The present study was designed and carried out 
scientifically to evaluate the hepatoprotective activity of A. bilimbi fruits.  Liver damage induced by Acetominophen 
(generally known as paracetamol) is one of the commonly used model for the screening of hepatoprotective drugs 
[15-17].  Paracetamol is one of the basic medicines used as an antipyretic agent, which is safe in therapeutic doses 
but it can produce fatal hepatic necrosis in man and animals [18-20]. The rise in serum SGOT, SGPT, ALKP levels 
has been attributed to the damaged structural integrity of liver.  It is because of, as these enzymes are belonged to the 
cytoplamic location of the liver cells and they are released into circulation after cellular damages [21-22].  
Paracetamol induces hepatotoxicity at higher dose by metabolic activation; therefore, it selectively causes toxicity in 
liver cells maintaining semi-normal metabolic function [23-25].  The liver protective property of the A. bilimbi was 
well proved when the elevated levels of liver markers enzymes SGOT, SGPT, ALKP and bilirubin levels was 
brought to down significantly  and the efficacy was almost comparable with silymarin.  The histology analysis on 
the liver, kidney and heart tissues of the experimental animals strongly evidenced that there is safety and efficacy in 
the A. bilimbi treated animals.  In conclusion, from the overall result of the study it could be inferred that Averrhoa 
bilimbi fruit showed the significant hepatoprotective activity.  It is assumed that the high contents of phenol group 
compounds, flavanoids and amino acids may be attributing for the medicinal property of the A. bilimbi.  Further 
research on the plants could be extended for the isolation and structure determination of the principle compounds for 
this property.   
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