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ABSTRACT:
Objective: To assess the restorative role of garlic on high-fat induced hepatocellular damage.
Materials and Methods: This experimental study was done at BMSI, JPMC from 1st - 30th October 2008 after obtaining ethical
approval. Thirty adult albino rats, weighing 220 to 240 gram were divided into three groups according to dietary regimen. Group
A served as control, group B received high-fat diet (20 mg butter in 100 gm of diet) and group C was given same quantity of
butter as in group B along with 6% fresh crushed garlic in diet for 4 weeks. The rats were sacrificed, liver removed, weighed
and processed for haematoxylin and eosin staining.
Results: There was significant increase in the body weight and absolute liver weight in group B animals receiving high-fat diet,
both of which decreased significantly after the concomitant use of garlic in group C.  Haematoxylin and eosin stained sections
revealed shrunken portal triad, swollen hepatocytes with pyknotic nuclei in high-fat diet group as compared to control animals,
while in group C hepatocytes were polygonal in shape with vesicular nuclei comparable to control group A.
Conclusion: Garlic has restorative role in high-fat induced hepatocellular damage. Fatty liver produced by high quantities of
saturated fats, such as butter can be ameliorated by the use of garlic.
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INTRODUCTION:
Obesity is a major public health crisis worldwide,
resulting from an energy imbalance that can be credited
to little physical activity and excessive intake of foods
rich in saturated fats. With the rising incidence of obesity,
NAFLD (nonalcoholic fatty liver disease) is developing
into a major health problem in modern society.1 Currently,
NAFLD is the most common cause of liver disease
worldwide and the third most common indication for
liver transplantation in North America.2 Unhealthy
dietary patterns and unbalanced nutrients are not only
associated with the development and progression of
fatty liver but is also a risk factor for metabolic
syndrome.3 Patients with NAFLD often consume more
saturated fatty acid (SFA), which has adverse effects on
lipid and glucose homeostasis, which in turn aggravate
the progression of metabolic syndrome and possibly
NAFLD.4,5 Commercial butter contains high percentage
of saturated fat. Fats rich in saturated fatty acids can
result in the elevation of plasma total and lipoprotein
cholesterol.6

Recent literatures suggest that some food supplements
are also helpful for the treatment of NAFLD. Garlic is
known for its herbal remedy for a long time. Studies

have shown extensive beneficial effects of garlic, which
include hypocholesterolemic, hypoglycemic,
antihypertensive, anticancer and antioxidant effects.7

Acetaminophen and  carbon tetrachloride-induced acute
liver injury in animal models have shown hepato-
protective effects of garlic extract.8 However, the
protective effects of garlic in fatty liver is yet to be
investigated. In this study role of fresh crushed garlic
on high-fat induced hepatocellular damage is assessed
in rat model.

MATERIALS AND METHODS:
This study was carried out after approval in the
department of Anatomy, Basic Medical Sciences Institute
(BMSI), Jinnah Postgraduate Medical Center (JPMC),
Karachi for 4 weeks from 1st -30th October 2008.
The experimental animals used in this study were albino
rats, 30 in number, with weights ranging from 220-240
gram. They were obtained from the animal house of
BMSI. The animals were observed for one week before
the beginning of the study, for the evaluation of their
health status and the amount of food intake. The animals
were divided into three groups according to the dietary
scheme.
Group A (n=10) served as control. They were fed normal
diet.9

Group B (n=10) was given high-fat diet (10 gm butter
in 100 gm of diet).10

Group C (n=10) received same amount of high-fat diet
as in group B, along with 6% fresh crushed garlic in the
diet.11

The animals were weighed and kept in cages. They were
supplied calculated amount of food and water ad libitum
under laboratory conditions of light, humidity and
temperature. Animals were sacrificed at the end of study
period that is after 4 weeks.
The animals were anaesthetized by ether and fixed to
a dissecting board. A longitudinal midline incision was
made in the abdomen. Liver was removed and its weight
was recorded. It was washed with normal saline and
fixed in buffered neutral formalin for 24 hours. Then it
was processed in ascending grades of alcohol, embedded
in paraffin12 and 4 micron (4µm) thick sections were

Restorative Effect of Garlic on Fatty Liver
Aisha Qamar1, Humera Waqar2, Mohammad Saad Saeeduddin3

Dr. Aisha Qamar
Associate Professor
Department of Anatomy
Bahria University Medical and Dental College
Karachi
Email: asaeeduddin@yahoo.com

Dr. Humera Waqar
Lecturer
Department of Anatomy
Bahria University Medical and Dental College
Karachi

Mohammad Saad Saeeduddin
Final year MBBS Student
Dow University of Health Sciences
Karachi
Received: 26-08-2016
Revised:   30-09-2016
Accepted: 03-10-2016



cut on rotary microtome. Sections were stained with
Haematoxylin and Eosin12 to study general architecture
of the liver. The results were evaluated by paired student
“t” test. P-value was considered for significant
differences.

RESULTS:
The mean values of initial and final body weight in
control group A were 234.1± 2.12gm248.8± 2.41gm
respectively. The mean values of initial and final body
weight in high-fat diet treated group B were
234.0±1.58gm and 265.2±0.71gm respectively. The data
showed a significant increase (P<0.01) in the final body
weight of control and group B animals when compared
to initial body weight (Table1).The mean values of initial
and final body weight in high-fat with garlic treated
group C were 234.0±3.20gm and 235.0±3.50gm
respectively. There was  non-significant increase in final
body weight in group C when compared to initial body
weight in the same group and a significant decrease
(P<0.05) in the final body weight in group C when
compared with high-fat diet treated group B (Table1).
The mean values of absolute liver weight in control
group A, high-fat diet treated group B and high-fat with
garlic treated group C were 5.32±0.23gm, 8.22±0.35gm
and 5.80±0.11gm respectively. This data showed that
there was highly significant increase (P<0.001) in
absolute liver weight in group B when compared to
control group A. Compared to high-fat diet treated group
B, there was a significant decrease (P<0.005) in group
C animals (Table 2).
The Haematoxylin and Eosin stained sections in control
group A showed normal and intact architecture of hepatic
lobules. Portal areas were normal, with few mononuclear
cells in the area of portal triad, which consisted of
normally arranged portal vein, hepatic artery and bile
duct. Hepatocytes were rounded to polygonal in shape,
with uniform eosinophilic cytoplasm and identifiable
boundaries. Nuclei were centrally placed, round in shape,
with fine, regular and even distribution of chromatin.
Few binucleate cells were also seen. Sinusoids showed
variation in caliber, with clear boundaries and distinct
endothelial lining. Fixed monocytes (Kupffer cells) were
present in the lining of sinusoids (Figure1).
Haematoxylin and Eosin stained sections in high-fat
diet treated group B showed that normal architecture of
hepatic lobules was altered. Portal areas were shrunken
due to ballooning of hepatocytes. The hepatocytes
appeared empty due to dissolution of lipid granules,
with shrunken and pyknotic nuclei. Some cells appeared
empty due to absence of nuclei. Their cytoplasm showed
mild granularity and small vacuoles due to accumulation
of fat globules. The nuclei showed disrupted chromatin
pattern. Binucleate cells were also frequent. The sinusoids
were irregular in shape, at some places they were very
narrow, and at other places they appeared dilated. The
monocyte infiltration was increased (Figure 2).
The hepatic lobular architecture in high-fat diet with
garlic treated group C revealed disruption in Haemato-
xylin and Eosin stained tissue sections. Portal triads

were dilated, with dilated portal vein and normal
lymphocytic infiltration. Hepatocytes were normal in
size similar to control, although some cells still showed
empty spaces due to presence of lipid granules. Most
of the hepatocyte nuclei had normal chromatin pattern
with distinct nucleoli. Binucleate cells were frequent.
Kupffer cells were prominent (Figure 3).
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*Mean ±SEM

Table: 2
Mean absolute weight of liver (G) in different groups of

Albino rat

Groups
A
(n=10)
B
(n=10)
C
(n=10)

Treatment Given

ND

High SFD

High SFD + Garlic

Absolute weight
(G) of liver at the
time of sacrifice

5.32±0.23

8.22±0.35

5.80±0.11

*Mean ±SEM

Figure: 1

Figure-1: H and E stained, 4 µm thick section of control rat liver showing
portal triad, with portal vein (PV), hepatic artery (HA), bile duct (BD) and
mononuclear cells (Mn C) (Photomicrograph x400).

Table: 1
Mean body weight of animals

Mean Body Weight (G) in Different Groups of
Albino Rat

270
260
250
240
230
220
210

Initial weight
final weight

Group A Group B Group C

234.1

248.8

234.1

265.2

234.1 235.2

Figure-1: H and E stained, 4 µm thick section of control rat liver showing
portal triad, with portal vein (PV), hepatic artery (HA), bile duct (BD) and
mononuclear cells (Mn C) (Photomicrograph x400).



DISCUSSION:
Nutrients in the diet regulate cellular functions at different
levels. Recent research has shown that the total amount
of fat in the diet is not really significant; what really
matters is the type of the fat and the total calories in the
diet.13,14 Various studies have revealed that diet high in
saturated fatty acids, such as butter increases the level
of total cholesterol, low density lipoprotein and
triglycerides.15

The worldwide epidemic of obesity has brought extensive
consciousness about associated abnormalities, such as
non-alcoholic fatty liver disease,16 the pathogenesis of
which is directly related to the high intake of fats, leading
to the accumulation of lipids, primarily triglycerides
into the liver.17,18 With the increasing prevalence of

nonalcoholic fatty liver disease, researchers have become
more focused to investigate the efficacy of everyday
natural foods for their protective effect on liver injury.
Of these, garlic has been used for a long time for its
cholesterol lowering effect,19 so it was used in this study
to assess its protective role on high-fat diet induced liver
injury.
The high-fat diet treated group B animals gained
significant body weight in comparison to control animals.
This was because of the intake of more total calories as
well as more calories from the fat as compared to the
control, leading to enhanced fat deposition in liver and
subcutaneous adipose tissue of body, as suggested by
another study20 that intake of more calories is associated
with obesity. Studies have 21,22 observed significant body
weight gain after feeding high-palm oil diet as compared
to standard diet. The high-fat diet with garlic treated
group C animals showed a significant decrease in body
weight as compared to group B animals. This was due
to the fact that garlic inhibits synthesis of fats in the
body by inhibiting related enzymes in the liver. This
was also observed by Bari,23 who found that garlic
supplementation in diet decreased hepatic activities of
lipogenic enzymes such as malic enzyme, fatty acid
synthase, glucose-6-phosphate dehydrogenates and 3-
hydroxy-3-methyl-glutaryl-Co A reductase (HMG Co
A reductase).
The increase in absolute liver weight in high-fat diet
treated group B animals was due to the fatty change
observed in these animals as compared to control, causing
hypertrophy of hepatocytes due to the accumulation of
fat globules, as also seen by Bari 23 in high-fat diet
treated mice.
The significant decrease in absolute liver weight of liver
in group C animals as compared to group B was due to
the protection provided by garlic administration. These
findings were similar to another study24 who also
observed significant reduction in liver weight in alcohol
fed rats after simultaneous feeding of garlic protein
(500mg/kg body weight/day for 45 days) as compared
to alcohol fed controls. They described that this effect
was due to reduced activity of HMG Co A reductase in
liver and increased hepatic degradation of cholesterol
to bile acids.
The histopathological findings of the present study
revealed ballooned hepatocytes, along with disruption
of hepatic lobular architecture in high-fat diet treated
group B animals. This fatty change was due to intake
of excessive fat into the diet, leading to excess deposition
of triglycerides in the hepatocytes. Excess fats also
caused damage to cell membranes by lipid per oxidation,
leading to dilatation of veins. Two other studes25,26 have
reported abundant mononuclear inflammatory cells in
H and E stained sections in high fat diet treated group
and pronounced vacuolated hepatocytes with focal
necrosis in periportal areas.
The observations of present study in group C revealed
protective effect of garlic as it restored architecture of
liver tissue to a great extent. Portal areas were dilated
but mononuclear infiltration was normal. Some

JBUMDC 2016; 6(4): 228-231 Page-230

Restorative Effect of Garlic on Fatty Liver

Figure: 2

Figure-2: H and E stained, 4 µm thick section from high fat diet treated rat
liver showing shrunken portal triad due to ballooned hepatocytes (BaH) and
increased monannclear infiltration (Mn C)(Photomicrograph x400).

Figure: 3

Figure-3: H and E stained, 4 µm thick section from high fat diet with garlic
treatedrat liver showing dilated partal triad, with dilated portal vein (PV),
hepatic artery (HA), bile duct (BD) and normal mononuc lear infiltration
(Mn C) (Photomicrograph x400).



hepatocytes showed empty vacuoles, depiction presence
of lipid with shrunken nuclei. The size of hepatocytes
significantly decreased similar to control. These findings
were in conformity with the study of Xiao, who had
used S-allylmercaptocysteine, a water-soluble compound
of aged garlic in high-fat diet treated rats. Garlic reduces
the crucial events which contribute to the liver injury
such as oxidative stress, inflammation, and necrosis.27

CONCLUSION:
Garlic has restorative role in high-fat induced
hepatocellular damage. Fatty liver produced by high
quantities of saturated fats, such as butter can be
ameliorated by the use of garlic.
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