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Abstract

Objective: To evaluate the effect of Ficus carica fruit (fig) and atorvastatin on high fat diet induced hepatic
steatosis histologically.

Material and Methods: During this experimental study forty male Sprague dawley rats were randomly
divided into five equal groups and were acclimatized for a duration of one week. Throughout the course of 12
week, normal control (NC) group was provided normal rat chow. The remaining four groups were induced
hyperlipidaemia in 4 weeks duration. These rats were fed with high fat diet containing 1.5gm cholesterol, 8ml
coconut oil and 1gm sodium cholate added per 100gm of standard rat chow diet. Disease control group (DC)
was offered high fat diet continuously during the 12 weeks study period. On completion of 4 weeks Ficus
carica ethanolic extract (FCE) and pulp of Ficus carica fruit (FCP) and standard hyperlipidemic agent,
atorvastatin (ATO) were incorporated to the diet of three experimental animal groups respectively for next 8
weeks. All the animals were sacrificed at the end and their liver parenchymal slides were subsequently
analysed for histopathology.

Results: Histopathological evaluation using (NASH) scoring showed that both pulp and ethanolic extract of
Ficus carica fruit induced significant decrease in the fatty change of liver parenchyma.

Conclusion: This experimental study concludes that pulp of Ficus carica fruit has evident anti hyperlipidemic
activity by reducing hepatic steatosis.
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plasma. Lipids are fatty, oily or waxy complexes which
are vital to perform many critical functions of body and
also act as integral part of building blocks for all living
cells. Cholesterol, triglycerides, phospholipids, fatty
acids are the main lipids in our body. The macromole-
cules that transport lipids are labelled as lipoproteins.
The metabolic disorder which comprises of dispropor-
tionate rise of lipids in the body, especially rise of bad
lipids i.e. LDL and reduced amounts of good lipids
i.e. HDL is called Dyslipidaemia or hyperlipidaemia.'
There is a strong assosiation between dyslipidaemia

Introduction

yperlipidemia, a familial ailment is revealed by
the rise of one or more than one lipids in the blood
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and sluggish life style, high caloric meals, absence of
exercise, continious stress & nicotine smoking. Dysli-
pidemia is the culprit behind many life threatening
diseases like hypertension, diabetes mellitus,” stroke,
myocardial infarctions and arrythmias.’ Drugs may be
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prescribed to individuals who are unable to manage
their blood lipids even after life style modifications
and improved exercise routine. Commonly prescribed
drugs to treat dyslipidaemia include statins, fibrates,
resins and Bile acid sequestrants.’ In addition to these
drugs many herbal remedies are also used to treat dysli-
pidaemias, like ginger juice, fenugreek seeds and leaves,
turmeric, rosemary, Artichoke leaf extract, Yarrow etc.’

Fig (Ficus carica Linn) commonly available in Pakistan,
embraces one of the biggest species of medicinal plants
which include woody trees and shrubs. Recent research
has shown that Ficus carica has proven hypoglycaemic,
antipyretic, hepato-protective, antispasmodic & anti
HSV potential.’ It has also shown antimicrobial effects
against Proteus Mirabillis & Bacillus subtilis. Ficus
carica has established antioxidant and protective effect
on ischemic myocardial tissue as well as antiplatelet
effect.” Furthermore hepato-protective effect of Ficus
Caricas has been proven in hepatotoxicity induced by
CCl4.

We have planned this study to test the anti-hyperlipide-
mic activity of Ficus carica fruit on liver of high fat
diet (HFD) rat by comparing histopathological evidence
using NASH scoring. This will provide an alternate
treatment of hyperlipidaemia in form of Ficus carica
fruit which is cost effective as well as easy to take.

Method and Material

Total 40 healthy male Sprague dawley rats were pro-
cured and were retained for 1 weeks in the Post Graduate
Medical Institute, Lahore animal facility for acclimati-
zation. The rats were provided a room temperature of
25+5°C, with 12 hours of light dark cycle. All the rats
were given free access to rat chow diet and tap water.
They were then divided into five group by simple random
sampling technique. During the course of 12 week,
normal control (NC) group was provided normal rat
chow. The remaining four groups were induced hyper-
lipidemia in 4 weeks duration. These 4 groups were
given high fat diet (HFD) containing. 1.5gm cholesterol,
8ml coconut oil and 1gm sodium cholate added per
100gm of standard rat chow diet.”" Disease control
group (DC) was offered high fat diet throughout the
research period of 12 weeks. On completion of 4 weeks
Ficus carica ethanolic extract (FCE) and pulp of Ficus
carica fruit (FCP) and standard hyperlipidemic agent,
30mg/kg atorvastatin (ATO) were incorporated to the
diet of three experimental animal groups respectively
for next 8 weeks."”

Ficus carica plant was purchased locally and was iden-
tified by Botany department of GC University, Lahore.
To prepare ethanolic extract of Ficus carica fruit, we
soaked 100 gm of Ficus carica in a solution of 80%
ethanol, 13 in 1: 10 ratio, producing a 40% yield of
extract. The ethanolic extract of Ficus carica fruit was
kept at 4°C. The ethanolic extract of Ficus carica was
dispensed daily by oral route in morning at a dose of
500mg/kg to HFD + FCE group for next 8 weeks. Bits
of Ficus carica pulp were dispensed to HFD+FCP group
in amount of 1250 mg/kg as daily morning oral dose.""
Similarly, HFD+ATO group was dispensed a single
oral dose of 30mg/kg atorvastatin in morning for next
8 weeks.'"* Afterwards, on completion of 12 weeks, all
the animals were sacrificed and liver histopathology
was performed.

Histopathology of samples were performed at Pathology
department of PGMI Lahore. An adequate portion of
liver was excised and the liver sample was processed in
an automatic tissue processor. Afterwards, the sample
was embedded in paraffin and with the aid of microtome,
approximately 5 micrometre thick sections of liver
parenchyma were sliced. These cut sections were then
positioned on the glass slides and subsequently stained
with eosin and haematoxylin. Under light microscope,
each slide was carefully reviewed from one side to other
with help of pathologist, to grade the non-alcoholic
hepatic steatosis.

Hepatic steatosis was graded by using Non-Alcoholic
Steatosis Hepatitis, Clinical Research Network (NASH
CRN) scoring system." This scoring system categorised
the tissue according to involvement of parenchyma into
four grades. Grade 1 indicated Parenchymal involve-
ment 0-5% by steatosis, Grade 2 indicated parenchymal
involvement 2:5-33% by steatosis, Grade 3 indicated
parenchymal involvement 33-66% by steatosis and
Grade 4 indicated parenchymal involvement above
66% by steatosis."

Results

Hepatic steatosis was graded by using Non-Alcoholic
Steatosis Hepatitis, Clinical Research Network (NASH
CRN) scoring system. Under light microscope, the pre-
pared slides of liver were examined histologically. The
fatty change in liver parenchyma in all groups were
compared by applying Kruskal Walli’s test. This test
revealed statistically highly significant difference in
fatty change among different groups with p value 0.001.
(Table 1) In group wise comparison using Mann Whitney
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U test, the disease control and experimental groups had
highly significant histopathological changes as com-
pared to NC group. The change in experimental groups
was significantly lower than DC group. However, the
experimental groups had no significant difference
among themselves. (Table 2)

“E}_“:‘ >
N,

3 ; -

k(

HFD+FCE (high fat diet+Ficus HFD+FCP (high fat diet+Ficus
carica extract) carica pulp

HFD+ATO-(High fat diet and
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Fig-1: Hematoxylin and eosin stained section of rat
liver showing fat deposition (magnification 10x)

Table 1: Comparison of hepatic steatosis among different
groups by Kruskal Walli's test

Groups N Mean Rank Chisquare p value
NC 8 4.5 29.55 0.00
DC 8 34.5
HFD+FCE 8 21.06
HFD+FCP 8 18.56
HFD+ATO 8 23.88
Discussion

Hepatic steatosis is a disease state in which there is
accumulation of triglycerides in more than 5% of the
hepatic cells when liver is examined histologically."
Hepatic Steatosis is well known as fatty liver disease
or adipose liver disease. Hepatic steatosis is alarming
as it may advance to dreadful outcomes related to liver

Table2: Pairwise comparison of hepatic steatosis among
various groups using Mann Whitney U test

(I) GROUP J) GROUP V4 p value
Normal control Disease Control -3.87 <0.00
HFD+FCE -3.66 <0.00
HFD+FCP -3.66 <0.00
HFD+ATO -3.65 <0.00
Disease Control HFD+FCE -3.30 0.001
HFD+FCP -3.28 0.001
HFD+ATO -2.95 0.003
HFD+FCE HFD+FCP -0.81 0.4
HFD+ATO -0.79 0.4
HFD+FCP HFD+ATO -1.43 0.152

such as hepatic dysfunction and insufficiency and
hepatic carcinoma”. There may be added extra-hepatic
clinical manifestations like type 2 diabetes mellitus,
chronic renal disease, cardiovascular disease, and extra-
hepatic neoplasms in this disease. In order to prevent
the advancement of fatty liver disease and its compli-
cations, one must address the related risk factors linked
to this condition, such as obesity, excessive alcohol
consumption, diabetes mellitus, and metabolic synd-
rome." The most common cause of hepatic steatosis
is hyperlipidemia. Hyperlipidemia can cause hepatic
steatosis which needs to be treated by different allopathic
and herbal medicines.” Various plant seeds and fruits
have been investigated to impart their anti hyperlipidemic
effects and there role in prevention of hepatic steatosis
is being evaluated.

Ficus carica herb has many therapeutic uses. Ficus carica
leaves have demonstrated hypolipidemic effect in rats
in recent studies.” We compared ethanolic extract of
Ficus carica fruit, the pulp of Ficus carica fruit with
standard drug atorvastatin. Preparation of ethanolic
extract is a lengthy and cumbersome process, whereas
Ficus carica fruit is easily available, edible and its use
is simpler than extract. In our research, we compared
the effect of extract as well as pulp of Ficus carica fruit
with atorvastatin, a standard drug to treat hyperlipidemia.
Hyperlipidemia was induced by the use of 1.5gm cho-
lesterol, 8ml coconut oil and 1gm sodium cholate in all
the animal groups except normal control. After sacrifi-
cing the animal, liver samples were obtained to evaluate
them histopathologically, and hepatic steatosis was
graded in the light of NASH scale." The results revealed
that normal control (NC) had normal liver parenchyma
without signs of added fatty infiltration. In contrast, the
disease control (DC) group displayed highest grade of
hepatic steatosis in the liver parenchyma. Afterwards,
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the experimental groups were evaluated. It was quite
obvious that the experimental groups demonstrated
considerably less hepatic steatosis in contrast to disease
control group. Unfortunately, the normal parenchymal
lobular configuration of liver was not restored in experi-
mental groups. Similar studies on activity of Ficus carica
Linn was demonstrated using Lead acetate induced
hepatotoxicity.” Another related research was performed
to evaluate the hepato-protective effects of Ficus carica
in Non-alcoholic fatty liver disease (NAFLD). The
results were astonishing with chronic treatment of 16
weeks as it reduced the liver enzymes including ALP,
ASTandALT.

Regarding comparison between the experimental
groups, histological evaluation and NASH scoring
revealed that pulp of Ficus carica fruit was most effective
in reducing hepatic steatosis as compared to ethanolic
extract of Ficus carica fruit and Atorvastatin. Ficus
carica fruit pulp is beneficial as it is more convenient
to take orally and has no lengthy preparation like etha-
nolic extract. Research conducted on phytochemical
analysis of Ficus carica fruit shows that it contains phe-
nols, organic acids, flavonoids, fibre, phytosterols,
anthocyanin pigments, coumarins and certain volatile
compounds e.g. aliphatic alcohols and hydrocarbons.
These high contents of polyphenols, condensed tannins
and flavonoids are responsible for anti-oxidant and
antimicrobial effects of Ficus carica fruit and are the
probable reason of its preventive effect on hepatic stea-
tosis in our research.” Consequently, it is concluded
that pulp of Ficus carica fruit reduces development of
hepatic steatosis and it opens avenues for more advanced
research to evaluate the molecular mechanism of this
effect.

Conclusion

This experimental study concludes that pulp of Ficus
carica fruit has beneficial role in preventing develop-
ment and progression of diet induced hepatic steatosis.
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