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INTRODUCTION 
Liver disease is a worldwide problem. In the absence of 
reliable liver1,2 protective drugs in allopathic medical 
practices. Herbs play a role in the management of various 
liver disorders.3 A number of plants have shown 
hepatoprotective property. Andrographis paniculata 
(Acanthaceae) is used extensively in the Indian traditional 
system of medicine4,5 as hepatoprotective and 
hepatostimulative agent. The aqueous extract of the leaves 
of this plant has traditionally been used for treatment of 
various liver disorders6 and jaundice.The present study 
aims to study the influence of the aqueous extract of 
Andrographis paniculata (AP) on serve liver damage 
leading up to a carcinogen condition.7,8,9 Therefore this 
study has been undertaken to evaluate the effect of 
aqueous extract of Andrographis Paniculata(AEAP) on 
ehanol induced10,11,12 hepatotoxic in rats. 
 

MATERIALS AND METHODS 
Andrographis Paniculata5 was purchased from Natural 
Remedies R&D Centre Bangalore. 
 

Drugs and chemicals 
Ethanol was obtained from Changshu yangyuan chemical 
China and biochemical kits was obtained from span 
diagnostic.13 
 

Phytochemical screening 
Aqueous extract of A. paniculata was screened for various 
constituents (andrographolide, flavones, lactones) using 
routine chemical identification methods. Andrographolide 
is the main constituent and it also active principle of the 
plant.4 
 

Animals and exposure condition 
Healthy albino wistar rats (100-120) of male sex14 were 
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housed under uniform husbandry conditions and given 
paleted diet (Gold mohur foods and feed Ltd.) and water 
ad-libitum. The animals were housed at a temperature of 
25±2 °C with a 12:12 hrs light and dark cycle was 
followed. 
 

Study design 
Five groups each containing of six rats allotted to different 
treatment groups. Group 1 (control) was treated with 
normal saline (10ml/kg) as vehicle only. All other groups 
received ethanol15 (24mg/kg p.o, aqueous solution) with 
group 2 serving as ethanol treated control. After ethanol 
administration group 3, 4 and 5 also received A. paniculata 
extract 50, 100, 200 kg/kg respectively. The date of 7th, 
14th, 21st and 28th day animals were anaesthetized with 
ether and blood was collected from the retro orbital 
plexus and serum was separated by centrifugation. The 
serum was then estimated for ALT, AST, ALP, LDH, Tot. Bil, 
Dir. Bil.   levels16-18, which has been shown to be elevated 
by ethanol, rats were killed, liver excised rinsed clean in 
saline and preserved in 10% formalin for 
histopathological19 study (using 5&10 micrometer thick 
sections stained with haematoxylin eosin(H&E). Results 
were statistically analysed using students‘t’ test. 
 

Statistical Analysis 
All values were expressed as mean ± S.E.M, A ‘p’ value less 
than 0.05 was considered statistically significant. 
 

RESULTS 

The results for the effect of Andrographis paniculata on 
serum enzymes SGOT, SGPT, LDH, ALP, Total Bilirubin and 
Direct Bilirubin are shown in Table 1-6. The 
administration of ethanol resulted in a marked increase of 
SGOT, SGPT, LDH, ALP & Bilirubin levels in serum. The 
toxic effect of ethanol was significantly controlled in the 
animals treated with aqueous extract of Andrographis 
paniculata. 

ABSTRACT 
The effect of Andrographis paniculata (AP) 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-toxic action of ethanol as evidenced by significant reduction in the elevated serum 
transaminase levels. Histopathological studies show 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. 
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Table 1. Effect of extract of A. paniculata 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 ± 2.87a 
III Extract of A.paniculata (50 mg/kg) 86.56 ± 4.86 
IV Extract of A.paniculata (100 mg/kg) 76.32 ± 2.91b 
V Extract of A.paniculata (200 mg/kg) 73.96 ± 4.59b 

Values are expressed as mean ± SEM; n=6 
a  p < 0.05 Ethanol control Vs Vehicle control. 
 b p < 0.05 Extract of A.paniculata Vs Ethanol control. 
 

Table 2. Effect of 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 ±1.21a 
III Extract of A.paniculata (50 mg/kg) 27.70 ± 0.77 
IV Extract of A.paniculata (100 mg/kg) 23.72 ± 4.11b 
V Extract of A.paniculata (200 mg/kg) 24.38 ± 1.83b 

Values are expressed as mean ± SEM; n=6 
a  p < 0.05 Ethanol control Vs Vehicle control. 
 b p < 0.05 Extract of A.paniculata Vs Ethanol control. 
 

Table 3. Effect of 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 ± 55.10a 
III Extract of A.paniculata (50 mg/kg) 1645.75 ± 116.12 
IV Extract of A.paniculata (100 mg/kg) 1422.66 ± 89.12b 
V Extract of A.paniculata (200 mg/kg) 1315.79  ± 136.78b 

Values are expressed as mean ± SEM; n=6 
a  p < 0.05 Ethanol control Vs Vehicle control. 
 b p < 0.05 Extract of A.paniculata Vs Ethanol control. 
 

Table 4. Effect of 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 ± 7.45a 
III Extract of A.paniculata (50 mg/kg) 256.74 ± 23.51 
IV Extract of A.paniculata (100 mg/kg) 202.53 ± 18.01b 
V Extract of A.paniculata (200 mg/kg) 197.52 ± 20.07b 

Values are expressed as mean ± SEM; n=6 
a  p < 0.05 Ethanol control Vs Vehicle control  

b p < 0.05 Extract of A.paniculata Vs Ethanol control 
 

Table 5. Effect of 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 ± 0.13a 
III Extract of A.paniculata (50 mg/kg) 0.187 ± 0.04b 
IV Extract of A.paniculata (100 mg/kg) 0.151 ± 0.015b 
V Extract of A.paniculata (200 mg/kg) 0.143 ± 0.08b 

Values are expressed as mean ± SEM; n=6 
a  p < 0.05 Ethanol control Vs Vehicle control. 
 b p < 0.05 Extract of A.paniculata Vs Ethanol control. 

Table 6. Effect of 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 ± 0.016a 
III Extract of A.paniculata (50 mg/kg) 0.155 ± 0.041 
IV Extract of A.paniculata (100 mg/kg) 0.096 ± 0.016b 
V Extract of A.paniculata (200 mg/kg) 0.092 ± 0.007b 

Values are expressed as mean ± SEM; n=6 
a  p < 0.05 Ethanol control Vs Vehicle control. 
 b p < 0.05 Extract of A.paniculata Vs Ethanol control. 
 

Statistical Analysis: 
All values were expressed as mean ± S.E.M. A ‘p’ value less 
than 0.05 was considered statistically significant. 
 

Histopathological Examination 
Histopathological profile of liver sections of control group 
showed normal cellular architecture with distinct hepatic 
cells, sinusoidal spaces and central vein (Figure 1). Group 
II animals exhibited disarrangement of normal hepatic 
cells with intense centrilobular necrosis, vacuolization of 
cytoplasm and fatty degeneration (Figure 2). The liver 
sections of the rats treated with aqueous extract of 
Andrographis paniculata followed by ethanol intoxication 
showed a sign of protection as it was evident by the 
absence of necrosis and vacuoles (Figure 3, 4 & 5). 
Figure 1. Control rat liver section revealing normal 
hepatic parenchyma with a central vein at the top 
corner. HE x 5 

 
(Normal control 10ml/kg normal saline) 

 

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

 
(Intoxicated control 24gm/kg Ethanol) 

 

Figure 3. Higher magnification of control rat liver 
section revealing swollen hepatocytes with decreased 
sinusoidal spaces. HE x 5 

 
(Ethanol 24gm/kg + A.paniculata 50mg/kg) 
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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. High dose rat liver section revealing 
comparatively normal hepatic parenchyma with a 
single focus of spotty necrosis. HE x 5 

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

 

DISCUSSION 
Hepatoprotective activity of herbal formulation containing 
different proportion of Andrographis paniculata was 
evaluated using hepatotoxicity model. Ethanol induced 
toxicity model was taken as prototype of exudative. The 
extracts of Andrographis paniculata 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. It showed 
potent hepatoprotective activity. 
 

It has been found that aqueous extract of Andrographis 
paniculata could prevent ethanol-induced biochemical 
changes of liver toxicity. The hepatoprotective activity of 
the AEAP was monitored by estimating serum AST, ALT, 
LDH, ALP, Tot. Bilirubin, Dir. Bilirubin, which give a good 
idea about the functional state of the liver. The increase in 
the levels of serum bilirubin reflected the level of jaundice 
and ALP was the clear indications of cellular leakage and 
loss of functional integrity of cell membrane. 
 

Ethanol induced hepatotoxicity when administered into 
the body.  In the present study, the evaluation has been 
carried out for extract of Andrographis paniculata. 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. This ability of AEAP to protect 
the liver from ethanol-induced damage might to be 
attributed to this ability to restore the activity of anti-
oxidative enzymes. 
 

CONCLUSION 
Hepatoprotective activity of the aqueous extract of 
Andrographis Paniculata was studied. In this study, The 
extract of Androgrphis Paniculata produced adequate 
hepatoprotective activity on albino wistar rats. The dose 
levels selected for studies were 50 mg/kg, 100mg/kg and 
200mg/kg. Histopathological examination of the liver 
section of the rats treated with toxicant showed intense 
centrilobular necrosis and vacuolization. The rats treated 
with extracts along with toxicant showed sign of 
protection against these toxicants to considerable extent 
as evident from absence of necrosis and vacuoles. Thus it 
was concluded that the extract exhibited significant dose 
dependent hepatoprotective activity.  
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