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Effects of Garlic on weight and lipid profile in male albino rats
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ABSTRACT

Background: Atherosclerosis is one of the main risk factors for coronary artery disease which leads to
myocardial infarction. Lipids are main risk factors to induce atherosclerosis. Certain foods like fruits,
vegetables and herbal remedies in association with exercise may protect cardiovascular diseases.

Aim: To observe the effect of garlic as a lipid lowering agent and evaluate the effectiveness of this
agent.

Place of study: Department of Biochemistry, Basic Medical Sciences Institute Karachi.

Methods: A total of 36 healthy adult albino rats were included. Their average daily dietary intake was
tabulated. Two ml of blood was collected from each animal after a time period of 0, 45 and 90 days.
Animals were numbered, weighed and were kept in separate cages. Their diet had been given
according to the diet plan. The results were compiled by using SPSS version 10.

Results: The blood samples were collected on day before the study starts referred as 0 samples were
served as baseline, moreover 2nd samples on the 45th day and last on the 90th day. Two ml of blood
sample was collected from the tail of each albino rats by giving small incision. After all necessary
antiseptic measures, blood was allowed to clot at 37°C and serum was separated after centrifuging at
3000 rpm for 10 minutes. Following lipid parameters; total cholesterol, LDL-c, triglycerides and HDL-c
had been analyzed by auto analyzer. Weight was also noted up to 90 days.

Conclusion: In diet group: garlic used for 0, 45 and 90 days we observed significant decrease in TG,
TC, LDL-c, increase in HDL-c concluded that garlic protects from cardiovascular diseases. The results
of weight showed significant decrease in weight In the light of present study, it is recommended that
garlic can be added in the diet of hyperlipidemic and obese patients and also in certain diseases in

which lipid level is increased, so to decrease the mortality as lipids are silent killers.
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INTRODUCTION

Atherosclerosis is one of the main risk factors for
coronary artery disease which leads to angina
pectoris and myocardial infarction. Dietary intake of
fats and lack of exercise are primary main risk factors
for the development of atherosclerosis. However
certain food, like fruits, vegetables in association with
exercise may be protective of coronary heart
diseases (Mahmoodi, 2006).

Coronary heart disease (CHD) has been a
global problem since long. It prevails in high class
society to low class society and affects all ages
specially the middle age group. It is the cause of 25-
30% of deaths in most industrialized countries (Park,
2004).
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High plasma cholesterol is positively related to
the risk of CHD. Elevation of plasma cholesterol is
usually due to an increase in the level of low-density
lipoprotein (LDL) cholesterol. Diets containing
polyunsaturated fats decrease the plasma
cholesterol, triglyceride (TG), very low density
lipoprotein (VLDL) cholesterol and LDL cholesterol
(Mata et al., 1992).

Elevated LDL cholesterol and decreased high-
density lipoprotein (HDL) cholesterol in the plasma
have been independently associated with increased
risk for CHD. Excessive intake of fatty foods and lack
of exercise lead to obesity. Obese people tend to
have relatively high triglyceride which is it self a risk
factor for CHD in addition to low HDL-cholesterol and
raised LDL cholesterol levels. Cardiovascular
disease is the leading cause of mortality and
morbidity worldwide. Oxidation of cholesterol
fractions, in particular of low-density lipoprotein
cholesterol (LDL), has been accepted as playing an
important role in atherosclerosis (Durak et al., 2004).
Garlic and its preparations have been widely
recognized as agents for prevention and treatment of
cardiovascular diseases, cancer and prevent
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metabolic diseases like atherosclerosis,
hyperlipidemia, thrombosis, hypertension and
diabetes mellitus (Sanjay et al., 2002).

It has been shown that antiatherogenic effect of
garlic derived organosulphur compounds can be
attributed to the reactions that inhibit 3-hydroxy beta
methyl glutaryl CoA reductase (HMG - CoA
reductase) which is the rate limiting enzyme in the
cholesterol  biosynthesis, and other lipogenic
enzymes (Banerjee and Maulik., 2002).

The major component of garlic is water (65%)
and the bulk of the dry weight is composed of
fructose-containing carbohydrates, followed by sulfur
compounds, protein, fiber, and free amino acids
(Lawson, 1996).

It also contains high levels of saponins,
phosphorus, potassium, sulfur, zinc, moderate levels
of selenium and Vitamins A and C, and low levels of
calcium, magnesium, sodium, iron, manganese, and
B-complex vitamins; garlic also has a high phenolic
content (Vinson et al., 2001). Garlic and its
preparations have been widely recognized as agents
for prevention and treatment of cardiovascular
diseases, cancer and prevent metabolic diseases like
atherosclerosis, hyperlipidemia, thrombosis,
hypertension and diabetes mellitus (Sanjay et al.,
2002). It also stimulates immune function, enhances
detoxification =~ of  foreign ~ compounds  and
hepatoprotection, and also is antimicrobial and
antioxidant as well (Pelage et al., 2003). Garlic is the
most commonly used herbal remedies and is
considered to have hypocholesterolemic as well as
other cardio protective properties (Mahmoodi et al.,
2006).

With this back ground of introduction the
purpose of our study was planned to evaluate the
serum level of total cholesterol, triglycerides, LDL-
cholesterol and HDL-cholesterol after feeding of
garlic as lipid lowering effect in male albino rats, in
addition to compare and correlate the effectiveness
of this agent. Nutritional effect of garlic on body
weight was also studied. Finally this hypothesis may
be used as diet therapy and may favor in lowering the
cardiovascular events.

METHOD

In present study, 36 healthy adult albino rats with age
range 90-120 days, weighing around 240-280gms,
were included in the study which was obtained from
animal house of Basic Medical Sciences Institute
JPMC, Karachi. Rats were kept under observation for
one week, prior to commencement of study for the
assessment of their health status on the basis of
weight gain and loss. Their average daily dietary
menu according to the amount of macromolecules for

the normal and special diets was given as shown in
the table. However unhealthy albino rats below the
age of 3 months were excluded from the study.

Animals were numbered, weighed and were
kept in separate cages. Their diet was given
according to the diet plan, while water was given ad
libidum. Moreover their general appearance, activity,
behavior and food intake were observed daily. Blood
samples were collected from all albino rats on a day
before the study started referred as 0 samples which
serves as base line. Later specific diet containing
garlic was feed to albino rats and samples were
drawn on the 45th day and on the 90th day of the
garlic feed date.

After all antiseptic measures, 2ml of blood
sample was collected by giving a small incision on
the tail of each albino rat. Blood samples were clotted
at 37°C and serum was separated after centrifuging
at 3000 rpm for 10 minutes and was stored at -70°C
till analyzed. The serum level of lipid and lipoprotein
particularly total cholesterol, triglycerides, LDL-
cholesterol, and HDL-cholesterol were carried out.
Finally results were compiled through computer by
using SPSS version 10.

Source of remedy: Garlic: Local crop of Sindh
cultivated in Malir area of Karachi.

Wheat flour(G) 12(G)

Nido milk(G) 5(G)

Water AD LIBITUM
Garlic (0.96g/kg body wt:)

Biochemical parameters
Total- cholesterol (mg/dl)
HDL-cholesterol (mg/dl)
Triglycerides (mg/dl)
LDL-cholesterol (mg/dl)

Enzymatic method.
Enzymatic method.
Enzymatic method.
Enzymatic method

RESULTS

This experimental study was carried out in the
department of Biochemistry, BMSI, JPMC, Karachi
on the male albino rats to see the effect of the garlic,
as a lipid lowering agent. Thirty six albino rats were
taken from the animal house of JPMC Karachi. The
results of the study are presented in table number 1
to 2 and figure 1.

Table 1 shows the comparison of the weight,
lipid and lipoprotein values among Day- 0, Day- 45
and Day-90 of the garlic group. Weight of baseline,
Day- 45 and Day- 90 were 259+3.59, 234+3.03 and
233.7+2.59 respectively. When these values were
compared with each other at Day- 45 and Day- 90
showed statistically significant (P <0.01) difference
with Day-0 (Baseline).However, it was observed that
weight decreased gradually with garlic diet. Moreover
the values of total cholesterol at Day-0, Day-45 and
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Day-90 were 177+3.54, 169.8+6.10 and159.4+4.82
respectively when compared with Day-0 showed
statistically  significant decrease in the total
cholesterol of day-45 and Day-90 to Day-0 with
P<0.05. Similarly the mean values of HDL at day-O,
Day-45 and Day-90 were 40+1.03, 45.7+1.20 and
48.8+1.05 respectively when these values were
compared with each other show statistically
significant increase at Day-45 and Day-90 to Day-0
(Base line). The values of LDL were decreased at
Day- 45 and Day- 90 were 100.3+2.42, 94.8+3.99
and 93+3.88 respectively but show no statistically
significant difference. Figure-1 represents the table-2.
The use of garlic for 90 days showed significantly
decreased weight, TC, TG and LDL-c. While
increased HDL-c level.

Weight were significantly decreased (p<0.01) on day-
45 and day 90 as compared to baseline (day-0). Total
cholesterol were significantly decreased (p<0.05) on
day 90 as compared to baseline (day-0). HDL-c were
increases (p<0.05) on day-45 and were also
increased (p<0.01) on day-90 as compared to
baseline (day-0)

Table 2 shows the correlation of coefficient (r)
between weight and lipid profile in garlic group versus
parameters total cholesterol, and HDL-c showed
somewhat weak negative correlation on day-0
compared with day-45 and day-90, while triglyceride
and LDL-c shows somewhat weak positive
correlation on day-0 compared with day-45 and day-
90. In whole only good inverse correlation (r = - 0.69
p<0.05) of HDL at day-90 which rises as the weight
reduces with garlic diet was observed.

Table 1: Comparison of weight, lipid and lipoproteins values of day- 0 (baseline) with day-45 and day-90 in albino rats feed

on garlic diet (n=36 rats)

day -0 day - 45 day — 90
Mean+SEM Mean+SEM Mean+SEM
Weight (gram) 259.8 + 3.59 234.8+3.03** 233.7£2.59¢ @
Total cholesterol (mg/dl) 177.8 £3.54 169.846.10* 159.4+£ 4.8 oo
Triglyceride (mg/dl) 142.0+5.16 133.2+ 8.60 129.6 + 6.82
LDL (mg/dl) 100.3 +2.42 94.8 +3.97 93.0 +3.88
HDL (mg/dl) 40.0 £1.03 45.7+1.20 * 48.8 +85e0

** p<0.01, * p<0.05 Statistically significant difference from day-45 to day-0
eep<(0.01, e p<0.05 Statistically significant difference from day-90 to day-0

Fig. 1: Comparison of Weight (gm) and Lipid profile (gm/dl) On Baseline (Day 0), Day-45 and Day-90 in Garlic feed albino

rats
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Table 2: Correlation of coefficient (r) between weight and lipid profile in garlic feed albino rats

Garlic group [ Day -0 | Day 45 [ Day 90
Correlation - Weight (gm) with Lipid profile (mg/dl)

Total cholesterol (mg/dl) r= 0.18 r=0.32 r=0.12
Triglyceride (mg/dl) r= 0.06 r=0.15 r=0.34
LDL (mg/dl) r =0.30 r=0.56 r =0.57
HDL (mg/dl) r=-0.24 r=-0.41 r=-0.69*

p<0.05 Significant correlation i.e. inversely correlated weight decreases and HDL increases.
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DISCUSSION

The observation of present study on the behavior of
animals and body weight was noted. Significant
decrease in the weight was observed when
compared with day-0 (baseline). The effect of garlic
on weight shows that it is due to decrease in the level
of cholesterol, triglyceride and LDL-cholesterol in
addition to increase in the HDL-cholesterol levels
which were statistically significant when compared
with day- O (baseline). The raised HDL-cholesterol
concentration relative to baseline is beneficial in
decreasing cardiovascular diseases, which is a well
established predictor for coronary heart diseases.
Our results are in agreement with the result of
Kanner et al., (2001) who reported that reduction in
total cholesterol (4.2%) and LDL-cholesterol (6.6%)
and increase in the levels of HDL-cholesterol
following the use of garlic powder for a period of 12
weeks in 22 individuals.

The animals feed on garlic in our study were
active and healthy during the study period with brisk
reflexes as compared to baseline and they showed
moderate decrease in their weight. This was probably
due to a fact that garlic inhibits synthesis of fat in the
body by inhibiting related enzymes of cholesterol
synthesis which is in agreement with the study done
by Badar EL-Din (1960).

Our sturdy correlates with the study of Xiao-Hua
et al., (2001) in which there is decrease in the weight
from 71+16 to 63+10 when garlic powder was used
for 11 weeks.

Another study by El-Sayyad et al.,, (2010)
concluded the cardio protective effects of garlic, they
stated in their study that the use of garlic reduces
LDL-c, TG, TC and increases HDL-c which is in
strong favor of our study. Al-Numair KS (2009) in his
study revealed the lipid lowering effects of garlic, in
which he found that the use of garlic reduces the TC,
TG, LDL-c and increases the HDL-c levels which is in
strong correlation of our study.

Oral administration of garlic extracts in rats has
caused a significant reduction in plasma TC, TG,
LDL-cholesterol and significantly increased plasma
HDL-cholesterol. These effects have been more
pronounced with the high dose of garlic extract. The
results of this study confirm the earlier hypolipidemic
effects reported for garlic (Banerjee et al., 2002; Ou
et al., 2003; Thomson et al., 2006).

Another study conducted by Jastrzebski Z et al
(2007) concluded, the decrease in the TC and LDL-C
levels in rats of the non processed garlic and cooked
garlic for 20 minutes diet groups. The decrease in the
levels of the TC and LDL-C was significant (P <
0.05). Therefore, diets supplemented with raw and
cooked for 20 min garlic are bioactive and are

decreasing the levels of TC and LDL-C. Opposite, the
diets supplemented with garlic cooked for 40 and 60
min are loosing part of their bioactivity and therefore
did not decrease the TC and LDL-C. The HDL-C and
TG levels remained the same. With the help of this
study we can understand that we do use garlic
normally in our diet but it is cooked for more then 40
minutes which destroy its active ingredient (organo-
sulpher compound). In manner to get the beneficial
lipid lowering effect of garlic it must be used in its raw
form.

RECOMMENDATIONS

In present study it is concluded that, the use of garlic
has decreased the total-cholesterol and increased
HDL-cholesterol in addition to reduce weight at the
Day-45 to 90. All these findings are in favor that use
of garlic in diet will reduce the risk of ischemic heart
diseases and obesity. It is therefore recommended
that garlic should be added in our daily routine diet
and in the diet of diabetic patients where lipids are
silent killer. Garlic should also be added in the diet of
hypertensive and hyperlipidemic individuals or those
patients who do not tolerate the medicines. Garlic
should be used uncooked, in its raw form.
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