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ABSTRACT 
 
The effect of Andrographis Paniculata   extract was studied on ethanol induced hepatic damage 
in rats.Treatment with aqueous extract of A.Paniculata (50mg/kg,100mg/kg,200mg/kg body 
weight)was found to protect the rat from hepato-toxin action of ethanol an evidenced significant 
reduction in the elevated serum transaminase levels.Histopathological studies showed marked 
reduction in fatty degeneration and centrizonal necrosis in animals receiving different doses of 
A.Paniculata along with ethanol as compared to the control group. The rat administered 
silymarin(50mg/kg) used for comparative evaluation, showed a significant reduction in serum 
enzyme activity and normal liver.It is stipulated that the extract treated groups were partially 
protected from hepatocelur damage caused by ethanol. 
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INTRODUCTION  
 
Liver disease is a worldwide problem. Liver is a organ of paramount importance as a plays an 
essential role in maintaining the biological equilibrium of vetabrates. The spectrums of 
functions(20) include: metabolism(31)and disposition of chemicals (4,5)(xenobiotics) to which 
the organ is exposed directly or indirectly: metabolism of lipids,carbohydrates and proteins; 
blood coagulation and immunomodulation(9,10,11,12). 
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Treatment options for common liver diseases such as cirrhosis(19), fatty liver and chronic 
hepatitis are problematic. The conventional drugs used in the treatment of liver 
diseases(21,22,23) viz., corticosteroids,antiviral and immunosuppressant(16,17,18) agents are 
sometimes inadequate and may lead to serious adverse effects. Paradoxically, these may 
themselves cause hepatic damage. Eg: cholestatic jaundice with azathioprine and elevation of 
serum transaminases(6,7,8) by interferon and virazole. It is therefore imperative to search 
alternative drugs for the treatment of liver disease(13,14,15)to replace  the currently used drugs 
of doubtful efficacy and safety.  
 
The present work deals with preclinical evaluation of aqueous extract of A.paniculata and 
silymarin for hepatoprotective activity.       
 

MATERIALS AND METHODS  
 
Plant Material: 
The aqueous extract of A.paniculata and standard drug of silymarin have been provided by 
Natural Remedies Pvt.LTD. Bangalore. 
 
Experimental animals: 
Albino wiatar rats(100-120gm) of male sex were obtained from the central animal facility, 
natural remedies pvt,LTD.Bangalore and housed six animals in polypropylene 
cages(32×24×16cm) with paddy husk as bedding.Animals were housed at temperature of 25±2ċ 
and relative humidity of 30-60%. A 12:12h light and dark cycle was followed.The animals had 
free access to feed(Mfd.by:Gold mohur foods and feed Ltd.Bangalore.) and UV purified water 
add libitum . 
 
Experimental method:Experimentally induced hepatotoxicity  
Ethanol is one of the most commoly used hepatotoxin in the experimental study of liver 
diseases.alcohol(24,25) dependency is a major health and soscio economic proplem throught the 
world.liver is among the organs most susceptible to the toxic effects(26,27,28) of ethanol.almost 
all ingested ethanol is metabolized in the liver and ethanol abuse can lead to acute and chronic 
liver diseases.ethanol induces changes in membrane lipid composition and fluidity,which may 
eventually,effect celluar functions(29,30) in addition,a group of metabolic products called free 
radicals can damage liver cells and promote inflammation.the body’s natural defenses against 
free radicals(antioxidants)are inhibited by ethanol(1,2,3) consumption. 
 
Experimental design: 
Albino wistar rats were divided into seven groups of six animals in each group as follows: 
Group i: Animal of this group received distilled water,p.o. for 28 days 
Group ii: Animal of this group received ethanol induced hepatotoxicity,20%v/v in dm water. 
Group iii: Standard group:animal of this group received silymarin 50mg/kg/day, p.o. for 28 days. 
Group iv: Test group: Animal of this group received extact of Andrographis paniculata 50mg/kg/day, p.o for 28 
days. 
Group v: Test group: Animal of this group received extract of  Andrographis paniculata 100mg/kg/day, p.o for 28 
days. 
Group vi: Test group: Animal of this group received extract of  Andrographis paniculata  200mg/kg/day, p.o for 28 
days. 
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RESULTS AND DISCUSSION 
Table 1: Effect of silymarin and extract of A. paniculataon on serum glutamic oxaloacetic transaminase 

(SGOT) in albino Wistar rats orally administered with Ethanol (20% v/v; 24gm/kg) for 28 days 

Treatment Groups 
SGOT 
Day 28 

I Vehicle control                                                   
(10 ml/kg) 

66.74 ± 2.81 

II Intoxicated control 
Ethanol (24gm/kg) 

96.87 ± 2.87 a 

III Silymarin (50gm/kg) 70.13 ± 4.59 b 
IV Extract of A.paniculata 

(50 mg/kg) 
86.56 ± 4.86 

V Extract of A.paniculata 
(100 mg/kg) 

76.32 ± 2.91 b 

VI Extract of A.paniculata 
(200 mg/kg) 

73.96 ± 4.59 b 

Values are expressed as mean ± SEM; n=8, a  p < 0.05 Ethanol control Vs Vehicle control. 
b p < 0.05 Silymarin / Extract of A.paniculata Vs Ethanol control. 

 
Table 2: Effect of silymarin and extract of A. paniculata on serum glutamic pyruvic transaminase (SGPT) in 

albino Wistar rats orally administered with Ethanol (20% v/v; 24gm/kg) for 28 days 

Treatment Groups 
SGPT 
Day 28 

I Vehicle control                                                   
(10 ml/kg) 

23.28 ± 1.39 

II Intoxicated control 
Ethanol (24gm/kg) 

30.47 ±1.21 a 

III Silymarin (50gm/kg) 24.46 ± 1.49 b 
IV Extract of A.paniculata 

(50 mg/kg) 
27.70 ± 0.77 

V Extract of A.paniculata 
(100 mg/kg) 

23.72 ± 4.11 b 

VI Extract of A.paniculata 
(200 mg/kg) 24.38 ± 1.83 b 

Values are expressed as mean ± SEM; n=8, a  p < 0.05 Ethanol control Vs Vehicle control,  
b p < 0.05 Silymarin / Extract of A.paniculata Vs Ethanol control. 

 
Table 3: Effect of silymarin and extract of A. paniculata on lactate dehydrogenase (LDH) in albino Wistar 

rats orally administered with Ethanol (20% v/v; 24gm/kg) for 28 days 

Treatment Groups 
LDH  

Day 28 
I Vehicle control                                 

(10 ml/kg) 
1180.21 ± 130.22 

II Intoxicated control 
Ethanol (24gm/kg) 

2000.84 ± 55.10 a 

III Silymarin (50gm/kg) 1209.60 ± 128.41 b 
IV Extract of A.paniculata 

(50 mg/kg) 
1645.75 ± 116.12 

V Extract of A.paniculata 
(100 mg/kg) 

1422.66 ± 89.12 b 

VI Extract of A.paniculata 
(200 mg/kg) 

1315.79  ± 136.78 b 

Values are expressed as mean ± SEM; n=8, a  p < 0.05 Ethanol control Vs Vehicle control. 
b p < 0.05 Silymarin / Extract of A.paniculata Vs Ethanol control. 
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Table 4: Effect of silymarin and extract of A. paniculata on alkaline phosphatase (ALP) in albino Wistar rats 
orally administered with Ethanol (20% v/v; 24gm/kg) for 28 days 

Treatment Groups 
ALP  

Day 28 
I Vehicle control                                  

(10 ml/kg) 
172.55 ± 13.57 

II Intoxicated control 
Ethanol (24gm/kg) 

333.14 ± 7.45 a 

III Silymarin (50gm/kg) 192.78 ± 13.69 b 
IV Extract of A.paniculata 

(50 mg/kg) 
256.74 ± 23.51 

V Extract of A.paniculata 
(100 mg/kg) 

202.53 ± 18.01 b 

VI Extract of A.paniculata 
(200 mg/kg) 

197.52 ± 20.07 b 

Values are expressed as mean ± SEM; n=8, a  p < 0.05 Ethanol control Vs Vehicle control b p < 0.05 Silymarin / 
Extract of A.paniculata Vs Ethanol control 

 
Table 5: Effect of silymarin and extract of A. paniculata on total bilirubin in albino Wistar rats orally 

administered with Ethanol (20% v/v; 24gm/kg) for 28 days 

Treatment Groups 
Total bilirubin  

Day 28 
I Vehicle control                                                   

(10 ml/kg) 
0.118 ± 0.03 

II Intoxicated control 
Ethanol (24gm/kg) 

0.413 ± 0.13 a 

III Silymarin (50gm/kg) 0.155 ± 0.026 b 
IV Extract of A.paniculata 

(50 mg/kg) 
0.187 ± 0.04 b 

V Extract of A.paniculata 
(100 mg/kg) 

0.151 ± 0.015 b 

VI Extract of A.paniculata 
(200 mg/kg) 

0.143 ± 0.08 b 

Values are expressed as mean ± SEM; n=8, a  p < 0.05 Ethanol control Vs Vehicle control. 
b p < 0.05 Silymarin / Extract of A.paniculata Vs Ethanol control. 

 
Table 6: Effect of silymarin and extract of A. paniculata on direct bilirubin in albino Wistar rats orally 

administered with Ethanol (20% v/v; 24gm/kg) for 28 days 

Treatment Groups 
Direct bilirubin  

Day 28 
I Vehicle control                                                   

(10 ml/kg) 
0.086 ± 0.015 

II Intoxicated control 
Ethanol (24gm/kg) 

0.278 ± 0.016 a 

III Silymarin (50gm/kg) 0.089 ± 0.01 b 
IV Extract of A.paniculata 

(50 mg/kg) 
0.155 ± 0.041 

V Extract of A.paniculata 
(100 mg/kg) 

0.096 ± 0.016 b 

VI Extract of A.paniculata 
(200 mg/kg) 

0.092 ± 0.007 b 

Values are expressed as mean ± SEM; n=8, a  p < 0.05 Ethanol control Vs Vehicle control. 
b p < 0.05 Silymarin / Extract of A.paniculata Vs Ethanol controll. 
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Statistical Analysis: 
All values were expressed as mean±S.E.M. A ‘p’ value less than 0.05 was considered 
statistically significant. 

 
Histopathological Examination 

 

 
(Normal control 10ml/kg DM water) 

FIGURE 1:  Control rat liver section revealing normal hepatic parenchyma with a central vein at the top 
corner. HE x 5 

 

 
(Intoxicated control 24gm/kg Ethanol) 

FIGURE 2: A focus of intense necrotic hepatitis in the diseased control revealing nuclear pyknosis, 
karyolysis/karyorhexis and intense cellular infiltration. HE x 10 

 

 
(Standard- silymarin 50mg/kg) 

FIGURE 3: Standard drug treated liver section revealing relatively normal 
hepatic parenchyma comparable to that of the control. HE x 10 
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(Ethanol 24gm/kg + A.paniculata 50mg/kg) 

FIGURE 4: Higher magnification of control rat liver  section revealing swollen hepatocytes with decreased 
sinusoidal spaces. HE x 5 

 

 
(Ethanol 24gm/kg + A.paniculata 100mg/kg) 

FIGURE 5: Higher magnification of control rat liver  section revealing swollen hepatocytes with decreased 
sinusoidal spaces. HE x 5 

 

 
(Ethanol 24gm/kg + A.paniculata 200mg/kg) 

FIGURE 6: High dose rat liver section revealing comparatively normal hepatic parenchyma with a single 
focus of spotty necrosis. HE x 5 

 
Hepatoprotective activity of herbal formulation containing different proportion of Andrographis 
Paniculata and Silymarin were evaluated using hepatotoxicity(32,33,34) model. Ethanol induced 
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toxicity model was taken as prototype of exudative. The extracts of Andrographis Paniculata 
and Silymarin successive water extracts showed significant hepato protective effect.From the 
above experimental study we conclude that: The extract of Androgrphis Paniculata produces 
adequate hepatoprotective activity on albino  wistar rats. The extract of Androgrphis Paniculata 
produces adequate hepatoprotective activity on albino  wistar rats. Silymarin is the superior 
extracts from Silybum Marianum as compare to two extracts. It showed potent hepatoprotective 
activity. 
Ethanol induce hepatotoxicity when administered into the body.  In the present study, the 
comparative evaluation has been carried out extract’s of Andrographis Paniculata and Silymarin 
Silymarin has been already evaluated for its hepatoprotective activity. Our experiment showed 
the extract of Andrographis Paniculata successive water extracts posses the good 
hepatoprotective activity.  
        The dose levels selected for studies were, A.Paniculata extract of 50 mg/kg, 100mg/kg and 
200mg/kg for Successive water extract. Compare with standard drug of silymarin50mg/kg 
significantly act within our test drug of Andrographis Paniculata as the experimental study. 
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