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ABSTRACT 
Seabuckthorn (Hippophae rhamnoides) aqueous and alcoholic extract of fruit powder at dose levels 400 mg/kg body weight administered 
orally for seven days to the ccl4 challenged rats produced significant reversal of biochemical changes in liver and serum intoxicated by ccl4 
treatment. The aqueous and alcoholic extracts prevented wide range of tissue injury in ccl4 challenged rats as evidenced by significant 
reduction in GOT, GPT, ALP, Total Bilurubin and LPO levels. The aqueous and alcoholic extracts treated animals produced significant 
increase in the levels of Total Protein, GPX, GST, GRD, SOD and Catalase in animals challenged with ccl4. 
KEYWORDS: Seabuckthorn, Hippophae rhamnoides, Hepato-protective activity, Anti-oxidant activity. 
 
INTRODUCTION 
Liver diseases are mainly caused by chemical agents, 
excess consumption of alcohol, infection and 
autoimmune disorder. Most of the hepatotoxic chemicals 
damage liver cells mainly by inducing lipid peroxidation 
and other oxidative damages in liver1. Enhanced lipid 
peroxidation produced during the liver microsomal 
metabolism of ethanol may result in hepatitis and 
cirrhosis2.The damaging effect on the liver cells is by 
conversion to reactive radicals CCl3 (trichloro methyl 
radical) and OCCl3 (trichloro methyl peroxy radical)3. 
The OCCl3 is combining with them there by causing 
covalent modification and setting the chain reactions of 
lipid peroxidation4.  
Seabuckthorn (Hippophae rhamnoides) is a plant 
growing in severely cold region of south-west china; its 
fruit juice has been taken as a tonic by the local 
Mongolians and tibetans5, 6. It contains a great deal of 
vitamins, amino acids and trace elements, which are 
beneficial to human health. Recent studies have shown 
that seabuckthorn contains lots of vitamin a precursors 
including carotene and unsaturated fatty acids. The 
present study aims at evaluating the Hepatoprotective 
and Anti-oxidant activity of aqueous and extracts of 
seabuckthorn fruit powder in rat model. 
 
 

MATERIALS AND METHODS 
Plant Collection  
The basic herb used for the investigation was supplied by 
Red Hill Herbals Company Pvt. Ltd., Dehradun, and 
Uttaranchal in the month of September 2005 for the 
preclinical evaluation of the hepatoprotective activity. It 
is authenticated by Dept. of Botany, Annamalai 
University, and Chennai. 
Preparation of the extract 
The air-dried fruit powder is subjected to Soxhlet 
extraction with 70% EtOH1:10 w/v for 14 h %yield: 
10.8. The extract was resuspended in water using gum 
acacia and used for preliminary Phyto-chemical 
screening, Hepatoprotective & Antioxidant studies.   
Experimental Animals 
Colony inbred adult wistar male rats (150-200gms) were 
used in the pharmacological and toxicological studies.  
The animals were maintained in well ventilated room 
temperature with natural day night cycle in poly 
propylene cages.  They were fed balanced rodent pellet 
diet obtained from central animal house RMMC, 
Annamalai University, Chidambaram-608002, and tap 
water ad libitum throughout the experimental period. The 
experimental protocol was approved by the institutional 
animal ethics committee (IAEC).  
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Reference no:  central animal house registration 
number/Raja Muthaiah Medical 
College/60/1999/CPSCEA 
Proposal number: 332 
Preliminary Phytochemical Screening 
The basic herbal fruit powder is subjected to preliminary 
Phyto-chemical screening for their presence or absence 
of alkaloids, glycosides, flavonoids, tannins, phenols, 
steroids, carbohydrates, proteins, saponins, terpenes, 
gums & mucilages.10-11 
Carbon tetrachloride induced Hepato-toxicity in 
wistar rats 
Thirty wistar rats of either sex were divided into five 
groups of six animals each. Group I received only 
normal saline (P. O) and served as control. Animals of 
Group II were treated with carbon tetrachloride (CCl4): 
olive oil (1:1) for a total period of 7 days, 0.1 ml carbon 
tetrachloride in olive oil to make the volume 0.2ml was 
administered subcutaneously. Group III animals received 
carbon tetrachloride as mentioned plus oral 
administration of ethanolic extract of seabuckthorn fruit 
powder at the dose of 400 mg/kg daily for 7 days. Both 
the drug and carbon tetrachloride (CCl4) were started 
simultaneously. Group IV animals received carbon 
tetrachloride plus oral administration of aqueous extract 
of seabuckthorn fruit powder at the dose of 400 mg/kg 
daily for 7 days.12 Group V animals received carbon 
tetrachloride as mentioned plus standard reference 
Silymarin (25 mg/kg body wt. in 1% gum acacia) 
intraperitonially.13 All the animals were observed daily 
and any dead animals were subjected to post-mortem to 
find the cause of death. 
Acute oral toxicity study 
The procedure was followed by using OECD guidelines 
(Organization of Economic Cooperation and 
Development) 423 (Acute Toxic Class Method).The 
method user defined doses (5,50, 300,2000 mg/kg body 
weight) and the results allow a substance to be ranked 
and classified according to the Globally Harmonized 
System (GHS) for the classification of chemical which 
cause acute toxicity. 
Twelve male wistar rats weighing 150-200gm were used 
for study. The starting dose level of aqueous and 
alcoholic extract of   the given fruit powder was 2000 
mg/kg weight (Per-oral). As most of the crude extracts 
posses LD50 value more than 2000 mg/kg (Per-oral). So 
the starting dose was used 2000mg/kg (Per-oral). Dose 
volume was administered 0.1 ml/10 gm body weight to 
the rat which were fasted over night with water ad 
libitum. Foods were withheld for a further 3-4 hours after 
administration of drug. Body weight of the rats before 

and after termination were noted and any changes in skin 
and fur, eyes and mucous membranes and also 
respiratory, circulatory, autonomic and central nervous 
system and somatomotor activity and behavior pattern 
were observed, and also sign of tremors, convulsions, 
salivation, diarrhea, lethargy, sleep and coma were noted. 
The onset of toxicity and signs of toxicity were also 
noted, if any. 
Assessment of liver function 
7 days after CCl4 administration, blood was obtained 
from all groups of rats by puncturing retro-orbital plexus. 
The blood samples were allowed to clot for 45 min at 
room temperature. Serum was separated by 
centrifugation at 2500 rpm at 30°C for 15 min. Animals 
are sacrificed and  the liver was dissected out washed in 
ice cold saline, and a homogenate was prepared in 0.05M 
sodium phosphate buffer pH 7.0.  The homogenate was 
centrifuged at 3000rpm for 10 minutes and the 
supernatant was used for the assay of marker enzymes. 
The following Bio-chemical assays were carried out in 
serum.14 

Serum glutamic oxaloacetate transaminase (SGOT), 
Serum glutamic pyruvate transaminase (SGPT), Alkaline 
phsohatase (ALP), Total bilurubin & Total protein. 
The supernatant liver homogenate was used for the assay 
of the following enzymes and non-enzymes. Glutamic 
oxaloacetate transaminse (GOT), Glutamic pyruvate 
transaminase (GPT), Total protein, Glutathione 
peroxidase (GPx), Glutathione transferase (GST), 
Glutahione reductase (GRD), Superoxide dimtase 
(SOD), Catalase (CAT), Lipid peroxidation (LPO), 
Vitamin E.15-16 

Histopathological Studies  
Small pieces of liver tissues were collected in 10% 
formalin solution for preparation of sections by using of 
microtome. The Histopathological studies were carried 
out by the method described by the Kanai L 
Mukherjee.17 
Statistical Analysis   
The statistical analysis was carried out using one way 
analysis of variance (ANOVA) followed by Dunnet’s,‘t’ 
test, p values < 0.05 were considered as significant.18  
RESULTS 
The results of preliminary phytochemical screening of 
the aqueous and alcoholic extracts of the given fruit 
powder gave positive tests for flavonoids,  alkaloids, 
carbohydrates, phenols, gums and mucilage, saponins, 
steroids, tannins, glycosides and reduced sugar. Terpenes 
are absent.  
The acute oral toxicity study was done according to the 
OECD guideline 423 (Acute toxic class method) 
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concludes that even 2000mg/kg dose of the extracts of 
fruit powder is safe for administration. 
CCl4 treated animals (group II) showed a significant 
increase (p<0.001) in wet weight of the liver compared 
to control. There was a significant decrease in liver wet 
weight of animals treated with 400 mg/kg of aqueous and 
alcoholic extracts (p<0.001) respectively, when 
compared with group II.  
DISCUSSION 
The aqueous and alcoholic extracts prevented wide range 
of tissue injury in CCl4 challenged rats as evidenced by 
significant reduction in GOT, GPT, ALP, Total bilurubin 
and LPO levels. The aqueous and alcoholic extracts 
treated animals produced significant increase in the 
levels of total protein, GPx, GST, GRD, SOD and 
Catalase in animals challenged with CCl4. (Table-1) 
The following observations are made after 
Histopathological study: Group I - Dilated central vein, 
normal hepatocytes, Group II - Perivenular inflammatory 
infiltration and hepatocytic fatty change, diffuse mild 
hepatocellular vacuolation, Group III - Sinusoidal 
dilation and peripheral hepatocytic fatty change. Group 
IV - Dilated central vein. Mild sinusoidal dilation – No 
hepatocellular damage (Near normal) & Group V - 
Normal central vein and mild hepatocytic fatty change.  
(Fig 1-5) 
CONCLUSION 
The aqueous and alcoholic extract of  fruit powder at  
dose level of 400 mg/kg body weight administered orally 
for seven days to the CCl4 challenged rats prevented 
wide range of tissue injury in CCl4 challenged rats as 
evidenced by significant reduction in GOT, GPT, ALP, 
Total bilurubin and LPO levels. The aqueous and 
alcoholic extracts treated animals produced significant 
increase in the levels of total protein, GPx, GST, GRD, 
SOD and Catalase in animals challenged with CCl4. The 
present study has made an attempt to demonstrate the 
hepatoprotective activity of aqueous and alcoholic 
extracts of fruit powder in protecting the CCl4 induced 
hepatocellular damage.  
FUTURE PERSPECTIVE 
As the aqueous and alcoholic extracts possess various 
active constituents a need arise for further phytochemical 
and biochemical studies for identifying the constituent 

responsible for hepatoprotective property, thereby 
revealing the hepatoprotective role of aqueous and 
alcoholic extracts of in the given herbal mixture. 
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Table 1: Bio-chemical evaluation of marker enzymes of serum and liver tissue in CCl4 induced hepatic damage in rats 

 
P values – a < 0.001 vs group I, b< 0.001, c< 0.01 vs group II, NS-non significant. Values are mean ± SE of 6 animals in each group. 

 
   
 Fig: 1   Group I                                      Fig: 2   Group II                                      Fig: 3 Group III 

 

 

   

 

 

 Fig: 4 Group IV                                 Fig: 5 Group V 
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Group GPx GST GRD CAT LPO Vit E SOD SGOT SGPT ALP Bilurubin Protein 
Group I [Control(Normal 

Saline)] 
314.11   
±6.06 

314.11   
±6.06 

25.56 
±0.348 

77.51 
±0.257 

5.11 
±0.595 

3.51 
±0.029 

9.62 
±0.261 

28.83   
± 0.87 

16.66   
±0.61 

115.43   
±1.66 

0.3073   
±0.01 

7.854   
± 0.3 

Group II [CCl4:Olive 
oil(1:1), 0.1ml,s.c] 

190.85 
±4.941 

190.85 
±4.941 

14.38 
±0.335 

52.22 
±0.272a 

13.99 
±0.875a 

1.65 
±0.042a 

5.43 
±0.399a 

179.16 
±3.64a 

124.33 
±2.16a 

234.66 
±5.35a 

1.9196 
±0.13a 

5.12 
±0.02a 

Group III [0.1mlCCl4 s.c  
+EEt, 400mg/kg p.o] 

269.21 
±6.839b 

269.21 
±6.839b 

18.29 
±0.239b 

69.37 
±0.452b 

7.49 
±0.432b 

2.29 
±0.026b 

7.24 
±0.289b 

43.20  
±3.66b 

22.33  
±0.80b 

160.72 
±1.43b 

0.597 
±0.10b 

6.691  
±0.13b 

Group IV [0.1mlCCl4 Sc 
+AEt 400mg/kg p.o] 

270.44 
±5.069b 

270.44 
±5.069b 

18.54 
±0.120b 

69.69 
±0.410b 

7.91 
±0.430b 

2.19 
±0.017b 

7.50 
±0.227b 

34.00  
±1.53b 

24.66  
±0.71b 

157.42 
±1.89b 

0.624 
±0.01b 

6.849  
±0.03b 

Group V [0.1ml CCl4 + 
Silymarin 25mg/kg i.p] 

295.12 
±5.796b 

295.12 
±5.796b 

20.36 
±0.295b 

74.29 
±0.389b 

6.62 
±0.536b 

2.63 
±0.017b 

8.56 
±0.156b 

31.33  
±1.28b 

19.66  
±1.20b 

146.74  
±2.36b 

0.493  
±0.01b 

7.376  
±0.050b 


