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Abstract 

 

Lipid profile in Wister rats was investigated after administration of different concentration of aqueous 

extract of Allium sativum. The animals were divided into five (5) groups of five rats in each group, and were 

given different concentrations of the extract for three weeks. Thereafter, plasma lipid profiles were assayed. 

The result of comparing the mean total cholesterol (T. CHOL), triglyceride (TG), Low density lipoprotein 

(LDL) and control levels with those of the test groups A, B, C and D showed great decrease except in group 

D where there was an increase in mean LDL. The decrease in mean T.CHOL in group A and C were 

significant while decrease in T.CHOL in group B and D were not significant when compared with T.CHOL 

of Control samples at p< 0.05. The decrease in TG was significant in all test groups when compared with 

Control TG samples at p< 0.05, while the decrease in LDL in group D was not significant when compared 

with the LDL control samples at p< 0.05. The mean HDL of the test group showed a great increase when 

compared with the mean Control and the increase observed was significant when compared with the Control 

HDL at p< 0.05. The findings reveal that garlic bulb extract causes a significant reduction in some lipid 

profile parameters (p< 0.05) especially TG and an increase in HDL. These findings therefore suggest that the 

administration of Allium sativum extract could prevent plasma lipid related disease especially those 

associated with cardiovascular disease and atherosclerosis. 
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1. Introduction 

 

 The presence of phytochemical compounds 

found in plants is now recognized as having 

important roles in disease prevention, possibly 

through their effects on oxidative damages [1]. 

Garlic contains phytochemicals, which are 

responsible for the sharp flavor of garlic when the 

plant’s cells are damaged either by chopping, 

chewing, or crushing. During this process the 
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enzymes stored in cell vacuoles of garlic trigger 

the breakdown of several sulfur-containing 

compounds stored in the cell fluids (cytosol) [2]. 

Allium sativum, commonly known as garlic, is a 

perennial erect, bulbous herb belonging to the 

family Alliaceae. It grows up to 1.2 m (4 ft) in 

height and is the second most widely cultivated 

crop in the family after onion [3]. It consists of an 

underground bulb and an above ground 

vegetative part, which also consist of a flat as 

well as slender leaves. Its rooting system is 

fibrous, while the bulb comprises of small 

bulblets called cloves [4]. A sativum is widely 

cultivated for culinary purposes because of its 

strong smell especially when crushed, and also 

for its medicinal properties [4]. 

The most edible part is the bulb, which is 

referred to as, Camphor of the Poor, Sinking 

Rose, Nectar of the Gods, Poor Man’s Treacle, 

Rust Treacle, and also garlic. The bulb is a 

fundamental component in most dishes of various 

regions, including Eastern Asia, South Asia, 

Southeast Asia, the Middle East, Africa, Southern 

Europe, and parts of South and Central America 

[5]. With the exception of the single clove (bulb) 

types, garlic bulbs are formally divided into 

numerous fleshy sections called cloves. Each 

clove is covered by parchment-like skin much 

like the skin of an onion; the parchment skin is 

removed before using in raw or cooked form [6]. 

Garlic cloves are used for consumption (raw or 

cooked) or for medicinal purposes. They have a 

characteristic pungent, spicy flavor that mellows 

and sweetens considerably with cooking. The 

leaves and flowers (bulbils) on the head (spathe) 

are also edible, they are milder in flavor than the 

bulbs, and are most often consumed while 

immature and still tender. In Korea, heads of 

garlic are fermented at high temperature; the 

resulting product is called black garlic, is sweet 

and syrupy, and is now being sold in the United 

States, United Kingdom and Australia [6]. One of 

which is allicin, which is the compound most 

responsible for the hot sensation of raw garlic and 

it has been found that it lowers serum cholesterol 

level [2]. While its decomposition products 

diallyl disulfide and diallyl trisulfide are known 

for their antihyperlipidemic properties. Other 

allicin-derived compounds, such as .vinyldithiins 

and ajoene show beneficial in vitro biological 

activity [2], [7] Phytoalexin (allixin) found in 

garlic, is a nonsulfur compound with a y-pyrone 

skeleton structure and has antioxidant, 

antimicrobial, and antitumor promoting effects, 

inhibition of aflatoxin B2 DNA, binding, and 

neurotrophic effects [8]. An environmentally 

benign garlic-derived polysulfide product is 

approved for use in the European Union (under 

Annex 1 of 91/414), and in UK most garlic 

product are manufactured to be used as an 

insecticide, and for use to control cabbage root 

fly and red mite in poultry [9]. Garlic has been 

found to enhance thiamin absorption, and 

therefore reduces the likelihood of developing 

thiamin deficiency (beriberi) [10]. It was also 

found to be an effective way to prevent scurvy, 

because of its high vitamin C content [10]. In 

Nigeria, garlic grows more in the Northern 

States; the bulb is used as spice in stew, salad, 

seasoning of meat and vegetables. It is also used 

for preserving meat and spice products and as a 

flavouring ingredient in baked foods such as 

bread, biscuits and meat pie. The extract is used 

as an antidote against poisons, as well as 

antibacterial [4]. 

 

2. Material and Method 

 

2.1 Experimental Animals 
 Twenty five (25) adult male albino Wister 

rats that weighed 190g to 400g were bought from 

the animal house of Anatomy Department, 

College of Health sciences, University of Port 

Harcourt (UNIPORT), Rivers State. The animals 

were held in well ventilated cages where they had 

access to food (Finisher) and water. Their cages 

were cleaned daily, and their water and feed were 

changed daily. They were housed under standard 

condition of room temperature and in twelve (12) 

hour light and twelve (12) hour dark cycle. The 

animals were kept and cared for under standard 

guidelines of laboratory animal handling. One 

week was given to them to acclimatize. After 

acclimatization they were divided into five 

groups on the basis of difference in weight. 

The groups were designated A, B, C, D and 

control. Group A, B, C, and D, received 
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100mg/ml, 300mg/ml, 600mg/ml and 1000mg/ml 

doses of the A. sativum bulb extract respectively. 

 

2.2 Preparation of Extract 

A sativum bulb was obtained from mile 3 

market Port Harcourt. The gloves (parchment 

skin) were removed from the bulb, after which 

the bulbs were weighed. Then a measured weight 

of thirty grams (30g) of the peeled garlic bulbs 

was grounded using the standard laboratory 

mortar and pestle. 100ml of distilled water was 

added to the grounded garlic, and allowed for 

30minutes. After which the solution of garlic was 

sieved, using 1mm sieve to obtain a homogenous 

extract. The filtrate when measured weighed 10g. 

Therefore the garlic extract solution contained 

20g of garlic. 

 

2.3 Preparation of Test Drug from the Extract 

30g of grounded garlic was reconstituted into 

100ml of distilled water, the filtrate weighed 10g. 

The concentration of garlic in the solution will be 

equal to 20g (30g-10g) of garlic in 100ml of 

distilled water. Therefore, 

1ml of extract = 200mg/ml = 0.2g of garlic. 

0.5m1 of extract = 100mg/ml = 0. 1g of garlic. 

1.5m1 of extract = 300mg/ml = 0.3g of garlic. 

3.5ml of extract = 600mg/ml = 0.7g of garlic. 

5.0ml of extract = 1000mg/ml = 1.0g of garlic. 

Groups A, B, C, and D received 100mg/ml, 

300mg/ml, 600mg/ml and 100mg/ml 

respectively, control group were not fed with the 

extract. 

 

2.4 Administration 

Administration of the extract was done by 

means of oral compulsion. This was done using 

oral canula which was inserted into the mouth of 

the animal and administered slowly to ensure that 

the volume measured was completely delivered, 

the extract was administered daily. 

 

2.5 Collection of Blood 

Group A, B, C and D were fed for three 

weeks with the extract, while the control group 

was not fed with the extract. 12 hours after the 

last administration, the rats in all the groups were 

sacrificed. Using a sterile syringe and needle, 

blood was collected from the jugular vein. The 

blood collected was transferred into lithium 

heparin bottle. They were spun and separated. 

Plasma lipid profile was done using an Automatic 

Chemistry Analyser. 

 

3. Results 
 

The results of the analysis carried out were 

subjected to a student t-test using Microsoft excel 

at 95% confidence level. The results were 

expressed as Mean ± Standard deviation. 

 
 

 

Table 4.1 Results of Mean and Standard Deviations of analyzed lipid profile of Control and Group A to D 

 

 

 

Groups T.Chol T.G HDL LDL 

Control 1.4±0.14 1.19±0.28 0.30±0.14 0.53±0.15 

Group A(100mg/ml) 1.02±0.10 0.67±0.17 0.56±0.18 0.15±0.35 

Group B(300mg/ml) 1.01±0.35 0.59±0.20 0.66±0.19 0.09±0.46 

Group C(600mg/ml) 0.84±0.11 0.61±0.31 0.56±0.16 0.01±0.09 

Group D(1000mg/ml) 1.32±0.37 0.58±0.13 0.49±0.09 0.56±0.38 
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Table 4.2 T test of control and group A 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 4.3 T test of control and group B 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 4.4 T test of control and control group C 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 T.Chol TG HDL LDL 

Control 1.37±0.31 1.19±0.28 0.30±0.14 0.53±0.15 

Group A 1.02±0.10 0.67±0.17 0.56±0.18 0.15±0.35 

T value 2.4070 3.54 2.5495 0.0562 

P value 0.04070 0.0075 0.342 2.2314 

Decision S S S NS 

 T.Chol TG HDL LDL 

Control 1.37±0.31 1.19±0.28 0.30±0.14 0.53±0.15 

Group B 1.01±0.35 0.59±0.20 0.66±0.19 0.09±0.46 

T value 1.7217 3.8991 3.4108 0.0764 

P value 0.1234 0.0046 0.0092 2.0335 

Decision NS S S S 

 T.Chol TG HDL LDL 

Control 1.37±0.31 1.19±0.28 0.30±0.14 0.53±0.15 

Group C 0.84±0.11 0.61±0.28 0.49±0.10 0.56±0.38 

T value 3.6029 3.1047 2.4694 0.1642 

P value 0.0070 0.0146 0.0387 0.8736 

Decision S S S NS 
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Table 4.5 T test of control and control group D 

 

 

 

 

 
Figure 4.1 Graphical comparison of Mean values of control group and test groups for Total Cholesterol 

 

 

 
Figure 4.2 Graphical comparison of Mean values of control group and test groups for Triglyceride  
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 T.Chol TG HDL LDL 

Control 1.37±0.31 1.19±0.31 0.30±0.14 0.53±0.15 

Group D 1.32±0.37 0.58±0.13 0.49±0.10 0.56±0.38 

T value 0.2316 4.4184 2.4694 0.1642 

P value 0.8226 0.0022 0.0387 08736 

Decision NS S S NS 
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Figure 4.3 Graphical comparison of Mean values of control group and test groups for HDL  

 

 

 

Figure 4.4 Graphical comparison of Mean values of control group and test groups for LDL 

 

 

4. Discussion 

 

The graph in table 4.1 shows how the 

mean for each lipid parameter varies in each 
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density lipoprotein value for group D 

increased more than the control value. 

In this study the best result was obtained in 
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LDL and HDL were significant, proving that 

garlic extract has implication on lipid values 

and thus indirectly affects the cardiovascular 

wellbeing. This is because majority of 

cardiovascular disease are related to 

atherosclerosis. An increased risk of coronary 

heart disease is primarily associated with high 

serum total cholesterol and their carrier 

proteins [11]. Lipid management is well 

established as an effective preventive and 

management tool for cardiovascular disease 

[12]. 

The effect of garlic on lipid values is due 

to Allicin which is the main constituent of A. 

sativum. It is believed that Allicin is very 

reactive in lowering serum cholesterol level. 

[12]. In addition to allicin, Diallyldisulfide 

(DADS), an active principle component of 

garlic is known for its antihyperlipidemic 

properties [13]. Also with respect to the 

cholesterol lowering property of garlic, it has 

also been said that some constituents of garlic 

act as inhibitors for some enzymes such as 

hydroxyl methyl glutaryl CoA reductase, 

which participates in cholesterol synthesis [13]. 

These properties of garlic help in controlling 

lipid values and thus affects cardiovascular 

wellbeing and reduces the risks of developing 

cardiovascular diseases. 

 

5. Conclusion 

 

From this study it can be seen that they 

were significant changes in the lipid profile of 

the test (various groups) when compared with 

that of the control, and thus garlic has effect on 

lipid profile and can also have such effects on 

cardiovascular diseases that are caused by 

excessive increase in cholesterol and low 

density lipoprotein levels. The result of this 

study also shows that the best effect of garlic 

extract was achieved in Group C which 

received 600mg/ml of garlic extract for three 

week. 

 

6. Recommendations 

 

Based on the results of this study, it is 

recommended that; 

i. Further large scale studies should be 

done on human subject to validate the result 

for wider application on human being, since 

this work was done on rats and not in humans. 

ii. Allium.sativum (garlic) has antilipidemic 

effect and is good for culinary purpose, but a 

particular dose should be worked out which 

will not have ill effects. 

iii. Garlic is a good plant, plans should be 

made by State and Federal Government to 

localize the cultivation of Garlic in Nigeria, as 

it has helped to boost the economic growth of 

countries like India. 
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