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ABSTRACT
Background. The hepatic injury due to oxidative stress was ameliorated through administration of an 

aqueous extract of Eclipta alba leaves and suggested that wedelolactone and demethylwedelolactone were 
the possible components of Eclipta alba behind the protective effect on liver as well as against liver disorders.

Objective. To study the hepato-protective effects of Eclipta alba on high fatty diet treated experimental 
models. 

Materials and Methods. A total of 30 adult albino rats of Wistar strain weighing 165-215 grams, 
from the animal house of the Basaveshwara Medical College, Hospital and Research Centre, Chitradurga, 
were used for the present study: group 1 included animals fed with normal diet (control); group 2, animals 
treated with hyperlipidemic diet for eight weeks; group 3, animals treated with hyperlipidemic diet for eight 
weeks, followed by one week post treatment of Eclipta alba with normal diet; group 4, animals treated with 
hyperlipidemic diet for eight weeks, followed by two weeks post-treatment of Eclipta alba with normal 
diet; and group 5, animals treated with hyperlipidemic diet for eight weeks, followed by three weeks post-
treatment of Eclipta alba with normal diet. 

Results. In animals with high fat diet (30%), we observed the deposition of fat in the form of fat lobules 
in and around the hepatocytes, mononuclear in filtration in the liver parenchyma, dilation of blood vessels, 
necrotic foci and damaged hepatocytes. 

Conclusion. The components of Eclipta alba like wedelolactone, demethylwedelolactone and saponins 
reduced fat deposition, mononuclear infiltration, and necrotic foci, and stimulated  hepatocyte regeneration 
in the liver.
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INTRODUCTION

Non-alcoholic fatty liver disease 
(NAFLD) is one cause of a fatty 
liver, occurring when fat is depo-
sited (steatosis) in the liver not due 
to excessive alcohol use. It is re-

lated to insulin resistance and the metabolic syn-
drome (obesity, combined hyperlipidemia, dia-
betes mellitus (type II) and high blood pressure) 
(1, 2). Non-alcoholic steatohepatitis (NASH) is 
the most extreme form of NAFLD and is regar-
ded as a major cause of cirrhosis of the liver of 
unknown cause (3). Up to 80% of obese people 
have the disease (4). Non-alcoholic fatty liver 
disease is also more common among men than 
women in all age groups until the age of 60, 
where the prevalence between sexes becomes 
equal. This is due to the protective nature of es-
trogen (5). Eclipta alba L. (syn Eclipta erecta L. 
and Eclipta prostata L.) belongs to the Asteraceae 
family. This small annual herb with white/Yellow 
flowers spontaneously occurs in wet locations in 
South India. Wedelolactone (WL) and demethyl-
wedelolactone (DWL) are the coumestans pre-
sent in E. alba; they display a hepatocyto-protec-
tive action, enabling the regeneration of liver 
cells (6-15). The present study was undertaken 
to study the hepato-protective role of Eclipta alba 
against high fatty diet treated animals. q

MATERIAL AND METHODS 

A total of 30 adult albino rats of Wistar strain 
weighing 165-215 grams were used for the 

present study. All animals were procured from 
the animal house of the Basaveshwara Medical 
College, Hospital and Research Centre, Chitra-
durga. Animals were maintained as per the na-
tional guidelines and protocols approved by the 
institutional animal ethical committee dated 
04/06/2015 & BMCH/IAEC/01 Anat/2015. The 
rats were maintained in laboratory under con-
trolled environmental conditions (12 h light/dark 
cycle and room temperature (22-24° C), humi-
dity (50+5%), and housed in polypropylene 
cages and given food and water ad libitum. The 
animals were fed with standard rat pellet diet 
commercially available and manufactured by the 
National Institute of Nutrition, Hyderabad and 
clean drinking water ad libitum. Rats were di-

vided into five groups, each consisting of six ani-
mals. 

Preparation of Extract
Dried roots of Eclipta alba were charged to a 
Soxhalate apparatus along with water. Extracts 
were obtained by heating the mass for 5-6 hours 
at a temperature of 60° C. This process was re-
peated. Extracts were then combined and fil-
tered. The resulted product was charged to a 
drier unit to convert it into a powder form, which 
was further powdered in a multimill to a fine 
mesh size. Afterwards, it was sieved using a Sif-
ter, to obtain uniform particle sizes, and then  
mixed in a blender to become uniform and ho-
mogenous. It was packed in food grade, virgin, 
double polythene bags, and the whole process 
was repeated. 

Preparation of hyperlipidemic diet
For 1 kg of diet, carbohydrate 520 g, proteins 
180 g, fats 300 g, 2% NaCl and 1% multivitamins 
were taken (15).

Animal grouping
Group 1: Animal fed with normal diet (Con-

trol)
Group 2: Animals treated with hyperlipi-

demic diet for eight weeks 
Group 3: Animals treated with hyperlipi demic 

diet for eight weeks, followed by one week 
post-treatment of Eclipta alba with normal diet

Group 4: Animals treated with hyperlipi demic 
diet for eight weeks, followed by two weeks 
post-treatment of Eclipta alba with normal diet 

Group 5: Animals treated with hyperlipi demic 
diet for eight weeks, followed by three weeks 
post-treatment of Eclipta alba with normal diet

All animals were sacrificed after 12 hours of 
fasting on the last day of experimental study, and 
their liver was dissected and preserved in 10% 
formalin for 48 hours. Liver specimens were pro-
cessed for routine histopathological examination 
to study the structural changes in liver of obese 
Albino rats fed on high fat diet. q

RESULTS 

On histopathological examination, animals in 
the control group showed hexagonal he-

patic lobules with central vein, portal triad, 
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Kupffer cells and radiating cords of polyhedral 
hepatocytes, sinusoids in liver (Fig. 1).

Histopathological changes in experimental 
group animals
Animals treated with hyperlipidemic diet for 
eight weeks (Group 2) showed dilated central 
vein, deposition of adipocytes more in the peri-
portal area, scattered in between the hepato-
cytes, fat lobules and degenerated hepatocytes 
in the liver parenchyma (Fig. 2), deposition of 
macrovescicular fat, mononuclear infiltration 
around the portal triad, dilated sinusoids, nu-
merous Kupffer cells and necrotic foci in the liver 
(Fig. 3). 

Animals treated with hyperlipidemic diet for 
eight weeks, followed by one week post treat-
ment of Eclipta alba with normal diet (Group 3) 

Hepatoprotective role of eclipta alba against HigH fatty Diet treateD experimental moDels

FIGURE 1. Hexagonal hepatic lobules with central 
vein and portal triad in animals fed with normal diet 
(Group 1) 

FIGURE 2. Kupffer cells, central vein, radiating 
cords of polyhedral hepatocytes and sinusoids, 
under high magnification, in control group animals 
(40x) (Group 1)

FIGURE 3. Deposition of fat in the periportal area 
and in between the hepatocytes, dilated central vein 
and fat lobules in the liver of animals treated with 
hyperlipidemic diet, under low magnification (10x) 
(Group 2)

FIGURE 4. Deposition of macrovescicular fat in the 
periportal area, mononuclear infiltration around the 
portal triad, dilated sinusoids, numerous Kupffer 
cells and necrotic foci in the liver of animals treated 
with hyperlipidemic diet, under high magnification 
(40x) (Group 2)

FIGURE 5. Deposition of adipocytes, degenerated 
hepatocytes, and necrotic foci in the liver of animals 
treated with hyperlipidemic diet, under  
high magnification (40x) (Group 2)
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showed less dilation of the central vein, deposi-
tion microvescicular fat, some degenerated he-
patocytes and few fatty lobules (Fig. 4), few 
Kupffer cells, less dilation of sinusoids and ne-
crotic foci in the liver (Fig. 5) compared to ani-
mals fed with high fat diet.

Animals treated with hyperlipidemic diet for 
eight weeks, followed by two weeks post-treat-
ment of Eclipta alba with normal diet (Group 4) 
showed few adipocytes around the central vein 
and in between the hepatocytes (Fig. 6), very 
few Kupffer cells in the liver (Fig. 7) and fewer 
degenerated hepatocytes, and necrotic foci, si-
nusoids and less mononuclear infiltration in the 
liver compared to animals in Groups 2 and 3. 

In animals treated with hyperlipidemic diet 
for eight weeks, followed by three weeks post-
treatment of Eclipta alba with normal diet 
(Group 5) we observed normal hepatocytes, por-
tal triad, normal central vein, portal triad, few 
mononuclear infiltration, normal Kupffer cells 
and sinusoids in the liver (Fig. 8) as compared to 
groups 2, 3 and 4. q

DISCUSSION 

Histological analysis revealed that high fat diet 
fed rats developed pathologic abnormalities 

in the liver and adipose tissue consistent with 
metabolic order. Chronic low-grade systemic in-
flammation is now considered to be a key com-
ponent of metabolic order with white adipose 
known to secrete many relevant adipokines 
(16, 17). Visceral, not subcutaneous fat is associ-
ated with metabolic order in humans and ro-
dents (18, 19). In our study, rats fed with normal 
diet had healthy livers, with no steatosis or in-
flammation and histologically normal hepatic 
cords and other architecture. Hepatosteatosis, 
formation of macrovescicular fat lobules, mono-
nuclear infiltration, dilation of vessels, numerous 
Kupffer cells and necrosis occurred in the livers 
of animals fed with high fatty diet. This is in 
agreement with the previous literature; there 
was an increased adipose tissue, glucose intole-
rance, elevation of circulating serum lipids 
(20, 21). In this research, rats fed with high fat 
diet and treated with Eclipta alba for one week 
showed less dilation of the central vein, deposi-

FIGURE 6. Hyperlipidemic diet for eight weeks, 
followed by two weeks post-treatment of Eclipta alba 
animals, showed few adipocytes around the central 
vein and in between hepatocytes in the liver, under 
low magnification (10x) (Group 4)

FIGURE 7. Hyperlipidemic diet for eight weeks, 
followed by two weeks post-treatment of  
Eclipta alba animals, showed very few Kupffer cell, 
fewer degenerated hepatocytes, necrotic foci, 
sinusoids and less mononuclear infiltration in the 
liver, under high magnification (40x) (Group 4).

FIGURE 8. Hyperlipidemic diet for eight weeks, 
followed by two weeks post-treatment of  
Eclipta alba animals, showed very few Kupffer cell, 
fewer degenerated hepatocytes, necrotic foci, 
sinusoids and less mononuclear infiltration in the 
liver, under high magnification (40x) (Group 4).
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tion of microvesicular fat, some degenerated he-
patocytes and few fatty lobules, few Kupffer cells, 
less dilation of sinusoids and necrotic foci  in the 
liver compared to animals with high fat diet. Rats 
that received a high fat diet and treatment with 
Eclipta alba for two weeks had few adipocytes 
around the central vein and in between the he-
patocytes, Kupffer cells in the liver, few degene-
rated hepatocytes, and necrotic foci, sinusoids, 
less mononuclear infiltration in the liver com-
pared to animals in Groups 2 and 3. Rats with 
high fat diet, treated with Eclipta alba for three 
weeks, had normal hepatocytes,  portal triad, 
normal central vein,  portal triad,  few mononu-
clear infiltration, normal Kupffer cells and sinu-
soids in the liver when compared to Groups 2, 3 
and 4. Eclipta alba root extract is considered a 
powerful liver tonic. It possesses a wide range of 
biological activities and is used for the treatment 
of hepatitis and cirrhosis (Wagner H, 1986) (22). 
A study conducted by Murugaian P et al in 2008, 
on the whole plant extract of Eclipta alba Hassk., 
exhibited a protective activity against CCl4 in-
duced liver injury. The plant contains an alka-
loid, ecliptine, which has a choleretic action and 
lipid peroxidation; the extract augmented bile 
flow in rats, suggesting a stimulation of the liver 
secretory capacity (23). Abraham P et al men-
tioned the same finding in their study on necro-
tic changes in hepatocytes (24). We detected 
mononuclear cell infiltrations between hepato-

cytes plates and around the portal triad. Regar-
ding the underlying reason of this condition, 
some researchers claim that this inflammation 
area, either in foci or in a diffuse form, occurs 
due to cytokine release resulting from fatty 
feeding (25). E. alba was reported to be the best 
drug for treating liver cirrhosis and infective he-
pa titis; wedelolactone, demethylwedelolactone 
and saponins are believed to be the active prin-
ciples responsible for the use of these drugs in 
liver disorders (26-36). These encouraging fin-
dings could portend extrapolation to human 
beings. q

CONCLUSION 

The present study reveals that Eclipta alba has 
a protective role against liver diseases such as 

liver cirrhosis and infective hepatitis. The com-
ponents of Eclipta alba extract (wedelolactone, 
demethylwedelolactone and saponins) reduced 
fat deposition, mononuclear infiltration, necrotic 
foci and stimulated the regeneration of hepato-
cytes in the liver. q
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