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ABSTRACT 

  

High dose of dexamethasone administration can cause development of non-alcoholic fatty liver. This 

study was conducted to screen anti-steatosis effect of Eugenia jambolana (E.J) with comparison to 

standard drugs. Wister Albino rats weighing between 230-250 gm were selected and divided in seven 

groups with each group consisting of 6 rats. G-I: Control (Normal Saline), G-II: Dexamethasone (4 

mg/kg/i.p), G-III: Rosiglitazone (16 mg/kg/orally), G-IV: Metformin (1 g/kg/orally), G-V: E.J (3 

gm/kg/orally), G-VI: E.J (6 gm/kg/orally), G-VII: E.J (12 gm/kg/orally). E.J extract and standard drugs 

were administered to rats, 6 days before and 6 days during dexamethasone administration. On 12
th
 day 

rats were scarified under anesthesia and the liver was subjected for histopathological observation. 

Dexamethasone administered groups showed fatty changes in liver. Pre-administration of drugs and 

extract prevented the fatty changes in liver. High dose E.J extract administration showed the effect like 

standard drugs. E.J seed extract can be used to prevent or treat drug induced non-alcoholic fatty liver with 

fewer side effects.    

Keywords: Dexamethasone, Eugenia jambolana, Metformin, Non-alcohol fatty liver, Rosiglitazone, 

Steatosis,  

 

INTRODUCTION 

Liver plays a major role in the 

metabolism of drugs and environmental 

toxins. Microsomal enzyme systems 

(Cytochrome P450) in the liver are affected 

by fasting, high lipid diet, liver diseases 

(Fatty liver, hepatic cancers, fibrosis and 

necrosis) diabetes and drugs.
[1]

 

Polymorphism in the enzyme system leads 

to decrease or increase the metabolism of 

drugs and other materials. Drugs like 

steroids cause development of insulin 

resistance that leads to type 2 diabetes 

mellitus. Uncontrolled diabetes stimulates 

the hepatic enzyme expression.
[2]

 Due to 

insulin resistance the glucose is not utilized 

by the body cells which lead to 

hyperglycemia. These stimulate the liver 

enzymes for synthesis of fatty acids which 

leads to hyperlipidemia. Increased serum 

free fatty acids causes development of 

hepatic steatosis.
[3]

 It possesses histological 

signs of fibrosis, fat vacuoles and 

enlargement of hepatocytes. Administration 
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of dexamethasone elevates the expression of 

hepatic enzymes which will changes to the 

pathogenesis of fatty liver.
[4]

 Drugs 

decreasing glucose and lipid levels are 

prescribed in the treatment of fatty liver. Use 

of synthetic drugs can cause development of 

adverse effects. Natural products are the 

alternative choice to treat nonalcoholic fatty 

liver with fewer side effects. Eugenia 

jambolana (E.J) seed powder used in the 

treatment of diabetes mellitus, 

hyperlipidemia, to reduce inflammation, 

central nervous system disorders, infections 

and diarrhea.
[5-11]

 The present study was 

conducted to evaluate the alcoholic extract 

of E.J seed powder against dexamethasone 

induced hepatic steatosis in rats. 

 

MATERIALS AND METHODS 

Animal care and handling 

All the rats were maintained 

according to guidelines of National Science 

Academy, New Delhi, India. Healthy Wistar 

Albino (230-250 gm), male rats from the 

central animal house of Sree Mookambika 

Institute of Medical Sciences, Kulasekaram, 

Kanyakumari (Dist), Tamil Nadu was 

selected for the study. They were housed 

under aseptic controlled conditions for room 

temperature with 50% humidity and 12 h-12 

h of light and dark cycle. Each rat in all the 

groups was housed individually in 

polypropylene cages containing paddy husk 

as bedding throughout the study period. Rats 

were allowed free access to food and 

water.
[12]

 The study was planned and 

conducted after obtaining the approval from 

Institutional Animal Ethics Committee 

(Nitte University, Mangalore, Karnataka and 

Sree Mookambika Institute of Medical 

Sciences, Kulasekharam, Kanyakumari, 

Tamil Nadu). 

Collection of E.J seeds and preparation of 

alcohol extract  

E.J seeds were collected in the 

month of June (Kanyakumari, Tamil Nadu). 

Seeds were dried at room temperature and 

grounded in electronic grinder to have fine 

coarse powder. The seed powder (4 kg) was 

extracted with alcohol in a Soxhlet 

apparatus. The extract was concentrated by 

keeping in water bath at 40
0
C till all the 

solvent had completely evaporated from 

mixture.
[13,14]

 The yield of 10% concentrated 

extract was stored and used for study. 

Study design 

Group-I: Control (Normal Saline) 

Group-II: Dexamethasone (4 mg/kg/i.p)
[15]

 

Group-III: Rosiglitazone (8 mg/kg/orally) + 

Dexamethasone (4 mg/kg/i.p)
[16] 

Group-IV: Metformin (500 mg/kg/orally) + 

Dexamethasone (4 mg/kg/i.p) 
[17]

 

Group-V: Alcoholic extract of E.J (3 

gm/kg/orally) + Dexamethasone (4 

mg/kg/i.p) 

Group-VI: Alcoholic extract of E.J (6 

gm/kg/orally) + Dexamethasone (4 

mg/kg/i.p) 

Group-VII: Alcoholic extract of E.J (12 

gm/kg/orally) + Dexamethasone (4 

mg/kg/i.p)
[18] 

 

Drugs administration  

All the drugs were administered to their 

respective groups except control group 1 to 

6 days alone and 7
th

 day to 12
th

 day along 

with dexamethasone. 

 

Procedure 

Standard and test drugs were 

suspended in 2% gum acacia and 

administered to the respective groups. All 

the group of animals were kept for fasting 

over night on 12
th

 day. Rats were scarified 

under anesthesia. The liver was perfused 

with 10% formalin solution to drain blood 

and other materials. Liver weights and 

volumes were measured and stored in 10% 

formalin solution and subjected to H&E 

stain. The slides were prepared by standard 

histopathology procedure. All the slides 

were observed under microscope. 
[19]

  

Statistical analysis  
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The data were expressed as mean 

and standard error of mean. SPSS (20.0) 

version software was used for statistical 

analysis. ANOVA followed by Dunnet t 

(Post hoc test) was used to find the statistical 

significance between the groups. P value of 

less than 0.05 was considered as statistical 

significant at 95% confidence interval.
[20]

 

 

RESULTS 

Control group livers showed normal 

hepatic lobules. Each lobule showed 

normally arranged hepatocytes forming 

cords around the central vein. Hepatocytes 

appeared polygonal in shape with nuclei. 

Examination of liver sections of rats 

administered dexamethasone showed 

enlargement of hepatocytes reaching to 

ballooning. Cells in the hepatic lobule were 

seen to contain fat deposition, macro 

vacuoles deposited all over the cytoplasm 

and nucleus pushed to one side. 

Administration of alcoholic extract of E.J 

seed powder significantly prevented the 

dexamethaosne induced hepatic steatosis.  

Significant anti-steatotic effect of plant 

extract was observed at 12 gm/kg 

administered groups. Metformin and 

rosiglitazone also significantly prevented the 

dexamethasone induced fatty liver (Fig.1, 2). 

Livers of dexamethasone groups showed 

significant difference in weight and volume 

compared to control group. Plant extract and 

standard insulin sensitizer drugs 

significantly decreased the liver weights and 

volumes compared to dexamethasone group 

(Table-1).  

 
Table-1: Comparison of liver weight (gm) and volume (ml) 

between the groups 

Groups Liver weight(gm) 

(MEAN±SEM) 

Liver volume (ml) 

(MEAN±SEM) 

Group-I 3.63±0.64 2.63±0.12 

Group-II 10.75±0.10* 11.85±0.13* 

Group-III 6.86±0.54*,# 5.95±0.84*,# 

Group-IV 6.12±0.98*,# 5.23±0.12*,# 

Group-V 7.28±0.89*,#,$,ǁ 7.98±0.45*,#,$,ǁ 

Group-VI 6.84±1.67*,# 7.05±0.56*,#,$ 

Group-VII 4.56±1.04*,#,$,ǁ,˦, ǂ 4.01±0.67*,#,$,ǁ,˦,ǂ 

(*P value significant compared group-I with other groups, #P value 

significant compared group-II with other groups, $P value 

significant compared group-III with other groups, ǁP value 
significant compared group-IV with other groups, ˦P value 

significant compared group-V compared with other groups, ǂ P 

value significant compared group-VI with other groups)  

 

 
(G-I: Control, G-II: Dexamethsone, G-III: Rosiglitazone, G-IV: Metformin) 

Figure-1: Effect of Rosiglitazone and Metformin on dexamethasone induced hepatic steatosis in rats. 

 

 
(G-V: Alcohol extract of E.J (3gm/kg), G-VI: Alcohol extract of E.J (6gm/kg), G-VII: Alcohol extract of E.J (12gm/kg) 

Figure-2: Effect of alcohol extract of Eugenia Jambolana seed powder on dexamethasone induced hepatic steatosis in rats.
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DISCUSSION  

Dexamethasone is long acting 

synthetic steroid. It causes metabolic 

disorders and morphological adverse effects 

on several organs of the body such as liver, 

kidney, bone, eye and testes etc. Most 

important effect of dexamethasone is insulin 

resistance. Long term hyperglycemia 

stimulates the hepatic enzymes leading to 

increase in serum triglyceride levels. These 

triglycerides will be deposited in the 

hepatocytes causing non alcoholic fatty 

liver. This condition is associated with 

higher mortality and increased risk of liver 

related death and cardiovascular disease. It 

should be diagnosed at the starting stage 

otherwise, over a time period it leads to liver 

cirrhosis. Once cirrhosis develops, there will 

be an increased risk of liver cancer. The 

present study was conducted to evaluate the 

anti-steatotic effect of alcoholic extract of 

E.J seed powder against dexamethasone 

induced hepatic steatosis in rats. Study 

results showed that dexamethasone 

administration lead to increased liver 

weight, volume and fat deposition compared 

to control, standard and test drug groups. 

Prior administration of E.J seed extract 

prevented the dexamethasone induced 

hepatic changes in rat. Anti-steatotic effect 

of alcoholic extract of E.J seed (12 gm/kg) 

was equivalent to the standard oral 

hypoglycemic drugs.  

 

CONCLUSION  

Alcoholic extract of E.J seed powder 

decreased the liver volumes, weights and 

significantly prevented the dexamethasone 

induced steatosis in rats.  This study 

suggests that E.J seed powder can be used in 

the treatment of non alcoholic fatty liver in 

future. 
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