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Abstract 
Background:  Herbs are known to play a vital role in the management of various liver 
disorders.  One such herb Anogeissus latifolia is a plant is useful in the treatment of liver 
disorders.  In the present study, hepatoprotective potential of Anogeissus latifolia was evaluated 
on commonly used model of experimental hepatic damage in rats.  
Objective:  To evaluate the hepatoprotective activity of Anogeissus latifolia bark against 
ethanol-induced hepatotoxicity in rats.  
Materials & methods:  Methanol extract of Anogeissus latifolia (MEAL) bark at the dose of 
100mg and 200mg/kg, p.o. was evaluated for its efficacy in rats by inducing hepatotoxicity with 
ethanol (3.76mg/kg).  Serum levels of GOT, GPT, ALP, direct and total bilirubin were used as 
biochemical markers of hepatotoxicity.  Histopathological changes in the liver were also studied. 
Results & Discussion:  The results showed that the oral administration of MEAL resulted in a 
significant reduction in biochemical markers when compared with ethanol damaged rats.  A 
comparative histopathological study of liver from test group exhibited almost normal 
architecture, as compared to ethanol treated group.  The results are comparable to that of 
Silymarin.  Hepatoprotective activity of MEAL exhibited better effectiveness than Silymarin in 
certain parameters, concluded its hepatoprotective potential. 
Conclusion: Our study demonstrates the hepatoprotective activity of bark of Anogeissus 
latifolia against ethanol induced hepatotoxicity.  However, further clinical studies are required to 
assess the safety and benefits of the plant in human beings.. 
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INTRODUCTION 
 

Liver is an important organ for detoxification and 

metabolism, and it has a good repairing capability. 
Ehanol induces a number of deleterious metabolic 
changes in the liver.  Its excessive use for a long-time 
leads to development of steatosis, alcoholic hepatitis 

and cirrhosis resulting in weight and volume changes 
(1).  At least 80% of heavy drinkers had been reported to 
develop steatosis, 10-35% alcoholic hepatitis, and 
approximately 10% liver cirrhosis (2). 
 
     Anogeissus latifolia (Axlewood, Family: 
Combretaceae) is a small to medium-sized tree up to 20-
30m tall with a straight and cylindrical bole up to 80-
100cm in diameter; native to the India, Nepal, Myanmar, 
and Srilanka.  It is one of the most useful trees in India.  
Its wide leaves (that give it the name latifolia) are 
opposite or sub-opposite, simple with grayish-yellow or 
whitish hairs below(3) (Figure-1). Its leaves contain large 
amounts of gallotannins and are used in India for 
tanning.  The tree is the source of Indian gum, also 
known as ghatti gum, which is used for calicoprinting 
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among other uses(4).  It is an important timber and the 
leaves and bark are used for tanning.  The bark is 
effective in anemic conditions, urinary discharges and 
piles(5).  According to Jain et al(6) stem bark is useful in 
controlling fever(7), diarrhea, dysuria, cough (8), colic, 
liver complaints, snakebite(9) and skin diseases. 
 

Figure-1.  Anogeissus latifolia 

 
 

     Reddy et al(10) reported tannin, (+)-leucocyanidin 
and ellagic acid from the bark, sapwood and heartwood, 
whereas Deshpande et al(11) isolated 3,3’-di-O-
methylellagic acid-4’-β-D-xyloside and 3,4,3’-tri-O-
methylflavellagic acid-4’-β-D-glucoside from stem bark.  
Steroid, β-sitosterol and triterpenoid, 3-β-hydroxy-28-
acetylaraxaren were isolated from the ethyl acetate 
fractions of stem bark of A. latifolia(12). 
 

     Govindarajan et al studied the wound healing(13) and 
antiulcer(14) potential of A. latifolia bark.  Parvathi et 
al(15) evaluated the hypolipidemic potential of A.latifolia 
in albino rats.  Hepatoprotective activity of A.latifolia 
against CC4-induced hepatotoxicity in albino rats of 
wistar strain was studied in Hulikere et al(16). 
 

     As no reports are available on the hepatoprotective 
acitivty of the Anogeissus latifolia bark in ethanol 
induced hepatotoxicity, we undertook the present 
investigation to work on ethanol induced hepatotoxicity 
by estimating the serum biomarkers and other 
appropriate possible parameters. 

 

MATERIALS  AND METHODS 
 

Chemicals and reagents: 
     All the chemicals and reagents were procured 
commercially from Sigma Chemicals, USA; Merck, 
Germany; and SD Fine Chemicals, India. 
 

Plant material and extraction: 
     The bark was made into small pieces and shade 
dried for obtaining crude extract from the plant.  The 
dried plant material was then pulverized separatedly into 
coarse powder by a mechanical grinder.  The resulting 
powder was extracted initially with petroleum ether and 

subsequently with chloroform and methanol by hot 
continuous extraction method to obtain the respective 
extracts.  The extracts were filtered and concentrated in 
vacuum under reduced pressure using Rotary flash 
evaporator.  The extracts were kept in desiccator for 
further analysis. 
 

Phytochemical screening: 
     The freshly prepared extracts (petroleum ether, 
chloroform, and methanol extracts) of the bark of 
Anogeissus latifolia were subjected to phytochemical 
screeing for the detection of various constituents by 
using the standard methods(17&18). 
 

Experimental induction of hepatotoxicity: 
     Ethanol (3.76mg/kg body weight) was dissolved in 
water and injected to rats by oral, for a period of 15 
days. 
 

Experimental design: 
     A total of 30 rats (6 normal; 24 ethanol induced 
hepatotoxic rats) were used in the present investigation.  
The animals were divided into five groups of 6 animals 
each (n=6) and were treated orally for 15 days(19). 
 

Group A:  served as Normal Control and received 
distilled water only; 
Group B:  received Ethanol (3.76mg/kg); 
Group C:  received Ethanol + MEAL (100mg/kg); 
Group D:  received Ethanol + MEAL (200mg/kg);  and 
Group E:  received Ethanol + Silymarin (100mg/kg). 
 

     The effect of MEAL on ethanol induced hepatotoxic 
rats were determined by measuring the physical 
parameters (such as liver weight and volume), biomarker 
enzymes, and histopathology. 
                                      

Measurement of liver weight and liver volume: 
     Livers from all animals were excised, washed with 
ice-cold saline, weighed and measured the wet liver 
volume(20). 
 

Assessment of biomarker enzymes: 
     After the drug treatment, ie., on day 16,  all the 
animals were sacrificed under light ether anesthesia 24 
hours after the last dose.  Blood was collected by 
puncturing the retro orbital plexus and was allowed to 
clot for 45 min at room temperature.  The serum was 
collected by centrifugation (Remi, Mumbai, India) at 
3000 rpm for 15 min, and used for the estimation of 
various biochemical parameters such as serum 
glutamate oxaloacetate transferase (SGOT)(21), serum 
glutamate pyruvate transferase (SGPT)(21), serum 
alkaline phosphatase (SALP)(22), direct bilirubin (23), 
and total bilirubin (23). 
 

Histopathology: 
     The liver samples were excised from the 
experimental animals of each group and washed with 
normal saline.  Initially the materials were fixed with 10% 
buffered neutral formaline for 48 hrs and then with 
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bovine solution for 6 hrs.  They were then processed for 
paraffin embedding.  The sections were taken at 5mm 
thickness using microtome, processed in alcohol-xylene 
series and stained with alum-hemotoxylin and eosin 
(24).  The sections were examined microscopically for 
the evaluation of histopathological changes. 
 

Statistical analysis: 
     The experimental results were expressed as the 
mean±S.E.M.  Data were assessed by the method of 
analysis of ANOVA followed by Student’s t-test.  P value 
of < 0.05 was considered as statistically significant. 
 

RESULTS & DISCUSSION 
 

     Liver is one of the important organs of the body 
hence damage to the liver leads to severe pathological 
problems or to the end of life.  The liver can be injured 
by many chemicals and drugs(25).     

 

Phytochemical screening: 
     The phytochemical screening of the extracts of 
Anogeissus latifolia bark showed that the crude extracts 
of Petroleum ether, chloroform, and methanol were 
found to contain small quantities of carbohydrates, 
alkaloids, fixed oils and fats, glycosides, triterpenoids, 
tannins, flavones and flavonoids (Table-1). 
 
 

Evaluation of Hepatoprotective activity: 
Effect of MEAL on liver weight and liver volume 
     It is reported that liver mass and volume are 
important parameters in ascertaining the 
hepatoprotective effect of the drugs.  Water is retained in 
the cytoplasm of hepatocytes leading to enlargement of 
liver cells, resulting in increased total liver mass and 
volume(26).  Ethanol treatment in rats resulted in 
enlargement of liver was evident by increase in the wet 
liver weight and volume.  The groups treated with 
Silymarin and MEAL bark (100mg and 200mg/kg) 
showed significant (P<0.05) restoration of wet liver 
weight and wet liver volume nearer to normal.  The 
results are shown in Table-2. 
 

Effect of MEAL on biomarker enzymes in 
ethanol induced hepatotoxic rats 

     Hepatotoxic (ie., ethanol) gets converted into radicals 
in liver by the action of enzymes and these attack the 
unsaturated fatty acids of membranes in presence of 
oxygen to give lipid peroxides consequently.  The 
functional integrity of hepatic mitochondria is altered, 
leading to liver damage.  During hepatic damage, 
cellular enzyme like SGOT, SGPT, SALP and serum 
bilirubin present in the liver cell, leak into the serum 
resulting to increase in concentration(27). 
 
 

 

Table-1. Preliminary phytochemical screening of Anogeissus latifolia bark 

Sl. 
No. 

Phytoconstituents  Pet ether extract 
Chloroform 

extract 
Methanol extract 

1 Carbohydrates - - + 

2 Proteins  and amino acids - - - 

3 Alkaloids - + + 

4 Fixed oils and fats + - - 

5 Glycosides - + + 

6 Triterpenoids + - - 

7 Phenolics and tannins - - - 

8 Saponins - + + 

9 Flavones and flavonoids - + + 

where, + = present;  - = absent 
 

Table-2.  Effect of MEAL on wet liver weight and wet liver volume 

Group Treatment (Dose) 
Wet liver weight 

(g/100g) 
Liver volume 

(ml/100g) 

A Normal control (10ml/kg) 2.35  0.35 2.35  0.35 

B Ethanol control (3.76mg/kg) 4.43  0.59# 4.91  0.40# 

C Ethanol + MEAL (100mg/kg) 2.37  0.21* 2.79  0.70* 

D Ethanol + MEAL (200mg/kg) 2.63  0.72* 2.77  0.11* 

E Ethanol + Silymarin (100mg/kg) 2.16  0.11*  2.87  0.32* 

Values are mean  SEM (n=6) one way ANOVA. 
where, # represents significant at P<0.01, compared to Normal control; 

* represents significant at P<0.05, compared to Ethanol control. 
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     Liver toxicity elevated the SGOT levels in serum due 
to the damage to the tissues producing acute necrosis, 
such as severe viral hepatitis and acute cholestasis.  
Alcohol damage and cirrhosis can also associate with 
mild to moderate elevation of transaminases.  Serum 
levels of SGPT can increase due to damage of the 
tissues producing acute hepatic necrosis, such as viral 
hepatitis and acute cholestasis.  Alcoholic liver damage 
and cirrhosis also can associate with mild to moderate 
elevation of transaminases(28&29).  In case of toxic 
liver, SALP levels are very high, which may be due to 
defective hepatic excretion or by increased production of 
SALP by hepatic parenchymal or duct cells(29). 
     In the present investigation, significantly elevated 
levels of SGOT, SGPT, SALP, serum direct and total 
bilirubin were observed in ethanol induced group.  
Administration of MEAL significantly (P<0.05, at the 
dose of 100mg and 200mg/kg) decreased the increased 

levels of biomarker enzymes of the liver to the normal 
levels in a dose dependent manner (Table-3). 
 

Histopathological observation: 
     Histopathological study of liver in normal control 
showed normal hepatic cells.  In ethanol induced group, 
severe toxicity was evidenced by profound central 
lobular fatty degeneration, focal necrosis and 
vacuolization.  MEAL at the dose of 200mg/kg, the liver 
exhibited a typical lobular arrangement, few hepatic cells 
show fat accumulation, represents moderate protection 
in ethanol induced liver damage.  Silymarin at the dose 
of 100mg/kg showed significant protection to 
considerable extent as evident from the formation of 
normal hepatocytes and their lobular architecture was 
normal (Figure 2(i) to 2(v)). 

 

Table-3.  Effect of MEAL on SGOT, SGPT, SALP, Direct and Total bilirubin levels 

Treatment 
SGOT 
(U/L) 

SGPT 
(U/L) 

SALP 
(ml/100g) 

Direct 
bilirubin 
(mg/dl) 

Total 
bilirubin 
(mg/dl) 

Normal control 34.901.50 29.350.90 28.150.14 0.180.01 0.200.01 

Ethanol control 177.951.35 123.901.50 81.241.38 0.860.03 1.390.09 

Ethanol + MEAL (100mg/kg.) 112.560.75* 85.60.55* 64.002.05* 0.650.02* 1.080.07 

Ethanol + MEAL (200mg/kg.) 102.300.60* 72.40.05# 38.600.97@ 0.430.02# 0.710.05# 

Ethanol + Silymarin 86.860.70@ 50.750.05@ 30.802.05@ 0.330.01@ 0.450.05@ 

Values are mean  SEM (n=6) one way ANOVA. 

Where, *represents significant at p<0.05, #represents highly significant at p<0.01, and @represents very significant at 
p<0.001.  All p values are compared with toxicant. 

 
Figure-2.  Histopathological study of treated livers 
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Conclusion 
 

    From the findings, it can be concluded that methanol 
extract of Anogeissus latifolia has significant 
hepatoprotective effect against ethanol induced 
hepatotoxicity in rats, which may be via non-specific 
mechanisms.  However, extensive studies are needed to 
evaluate the precise mechanism(s), active principle(s), 
and the safe profile of the plant as a medicinal remedy 
for hepatotoxicity disorders. 
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