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ABSTRACT 
 

Aim: To investigate anti-hyperlipidemic activity of methanol leaf extract of Persea 
americana (MEPA) in cholesterol-induced hyperlipidemic rats.  
Methodology: The animals were randomly divided into five groups of 5 rats each. 
Group1 served as the normal control (NC) and received distilled water. Group 2, the 
cholesterol-induced hyperlipidemic control (CHOL) was given cholesterol diet (20% 
groundnut oil, 1% cholesterol and 0.5% cholic acid mixed with rat pellet) orally. Groups 
3 and 4 received oral administration of cholesterol diet and MEPA at a dose of 20 and 
40 mg/kg body weight respectively, while group 5 was treated orally with cholesterol diet 
and cholestyramine (0.26g/kg body weight). Cholesterol diet, MEPA and cholestyramine 
were administered daily for a period of eight weeks.  
Results: The changes observed in the plasma levels of total cholesterol (TC), 
triglycerides (TG), low density lipoprotein (LDL) and high density lipoprotein (HDL) of 
hyperlipidemic control rats were reversed by MEPA in a dose-dependent manner. At 20 
mg/kg body weight, MEPA significantly (p<0.05) reduced TC, TG and LDL plasma 
levels by 54.2%, 46.2% and 65.6% respectively, and increased HDL plasma level by 
60.0%. At a higher dose of 40 mg/kg, MEPA reduced TC, TG and LDL levels by 60.4%, 
69.2% and 87.5% respectively while HDL was increased by 80.0%. There was a 
significant increase of change in body weight of hyperlipidemic rats compared to the 
change in normal control. MEPA caused a reduction of change in body weight to nearly 
that of the normal control. MEPA also dose-dependently caused significant reduction 
(p<0.05) of plasma lipid peroxidation in the rats. The anti-hyperlipidemic effect of MEPA 
was comparable to that of the standard drug, cholestyramine.   
Conclusion: The results of this study showed that Persea americana could be a source 
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of good alternative remedy for hyperlipidemia. Further studies are needed to fully 
understand the mechanism of action of the plant. 
 

 
Keywords: Persea americana; antihyperlipidemia; antilipoperoxidation; methanol leaf extract; 

wistar rats. 
 
 
 

1. INTRODUCTION 
 
Cardiovascular diseases have remained one of the leading causes of death all over the 
world (Goff et al., 2006). The development of these diseases has been linked to several 
factors such as high calorie diet intake, lack of exercise, smoking, age, alcohol consumption 
and genetic disposition (Mitchell et al., 1996). These factors ultimately result in disorders of 
lipid and lipoprotein metabolism including lipoprotein overproduction and deficiency (Syed et 
al., 2000).  
 
Causes of hyperlipidemia could be primary or secondary in nature. Primary (genetic) causes 
are single or multiple gene mutations that result in either overproduction or defective 
clearance of triglycerides and low density lipoprotein cholesterol, or underproduction and 
excessive clearance of high density lipoprotein cholesterol (Schaefer and Levy, 1985). 
Secondary causes include, among others diseases such as diabetes mellitus, chronic liver 
disease, hypothyroidism and primary biliary cirrhosis. Hyperlipidemia has also been 
associated with enhanced oxidative stress related to increased lipid peroxidation (Visavadiya 
and Narasimhacharya, 2007).  
 
Hyperlipidemia itself usually causes no symptoms but it can lead to symptomatic vascular 
diseases, including coronary artery disease (CAD) and peripheral arterial disease (Gordon et 
al., 2007). Various approaches have been employed in the treatment of hyperlipidemia. 
These include lifestyle modification and pharmacotherapy. Among the drugs that are often 
prescribed are bile acid resins, nicotinic acid, fibrates and the HMG-CoA reductase inhibitors 
(Rohilla et al., 2011). However, a quest for natural products with anti-hyperlipidemic potential 
and with minimal or no side effects is on the increase in recent years because of many 
adverse effects associated with the use of these synthetic medications (Asaolu et al., 2010).  
 
Drug extracts from plant sources such as Allium sativum, Azadirachta indica, Morus alba 
and Embelia ribes have been reported to possess anti-hyperlipidemic activity in animal 
models (Lee et al., 2008). Persea americana (Mill.) is another plant that has been used by 
traditional healers around the world to treat hyperlipidemia, hypertension and other diseases. 
In Nigeria for example, alcoholic decoction of the leaf is used by traditional healers to treat 
hyperlipidemia and hypertension in Ibarapa and Oke-ogun area of the country. It is popularly 
known as avocado. It belongs to the family Lauraceae. Various morphological parts of P. 
americana are widely used in African traditional medicine for the treatment and management 
and control of a variety of human diseases, including childhood convulsion and epilepsy 
(Ojewole and Amabeoku, 2006).  
 
Nigerian herbalists use the aqueous seed extract for the management of hypertension 
(Ozolua et al., 2009). The fruit of Persea americana is eaten in many parts of the world and 
has been shown to possess medicinal properties. The edible fruit pulp contains up to 33% oil 
rich in monounsaturated fatty acids. These are believed to modify the fatty acid content in 
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membranes of vital organs, especially the heart (Ortiz et al., 2004). The carotenoid content 
of Persea americana has been reported to play significant role in reducing cancer risk (Lu et 
al., 2005). The aqueous leaf extract has also been demonstrated to possess analgesic and 
anti-inflammatory activities (Adeyemi et al., 2002). Other medicinal properties of Persea 
americana are wound healing (Nayak et al., 2008) and hepatoprotection (Kawagishi et al., 
2001).  
 
Scientific study of hyperlipidemic effect of the leaves of Persea americana is scanty. 
Information from such study could lead to a more economic and optimal use of the plant in 
the management of cardiovascular diseases. We therefore investigated the effect of the leaf 
extract of P. americana on cholesterol-induced hyperlipidemic rats.  
 

2. MATERIALS AND METHODS 
 

2.1 Plant Materials 
 
Persea americana leaves were collected in June, 2011 from Mercyland area in Osogbo, 
Nigeria. The leaves were identified and authenticated by a botanist in the Department of 
Botany, University of Ibadan, Nigeria and voucher specimen was deposited in the herbarium 
of the Department. The leaves were dried under shade for one week. The dry sample was 
then milled into fine powder in a commercial blender. Two hundred grams (200 g) portion of 
the powder sample was extracted in 70% methanol over a period of three days. The extract 
was then filtered using clean cotton wool. The filtrate was evaporated and concentrated on a 
water bath at 40°C. The yield was 9.7% w/w. The solid sample obtained was stored at 4°C in 
a refrigerator until use. 
 

2.2 Ethical Consideration 
 
Experimental protocols and procedures used in this study were approved by the Animal 
Ethics Committee of Ladoke Akintola University of Technology, Ogbomoso, Nigeria. They 
also conform to the guidelines in the ‘Principles of Laboratory Animal Care’ (NIH, 1985). 
 

2.3 Experimental Animals 
 
Wistar rats of both sexes weighing between 120 and 150 g were obtained from the Animal 
House of the College of Health Sciences, Ladoke Akintola University of Technology, 
Ogbomoso, Nigeria. The animals were maintained under standard environmental conditions 
of 50 ± 10% relative humidity and 12 h light and 12 h dark cycle throughout the experiment. 
The animals were used after an acclimatization period of five days in the laboratory 
environment. During acclimatization, they were provided with standard rat pellets and clean 
drinking water ad libitum. 
 

2.4 Experimental Design 
 
Animals were randomly divided into five groups of 5 rats each. Group 1 served as the normal 
control and received distilled water. Animals in group 2 (hyperlipidemic control) were given 
cholesterol diet ( 20% groundnut oil, 1% cholesterol and 0.5% cholic acid mixed with their 
feed).  Rats in groups 3 and 4 received methanol extract of Persea americana (MEPA) orally 
at doses 20 and 40 mg/kg body weight respectively in addition to administration of 
cholesterol diet. Animals in group 5 were treated orally with cholestyramine in addition to the 
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cholesterol diet. Cholestyramine was given at a dose of 0.26g/kg body weight (Adaramoye et 
al., 2008). Cholesterol diet, cholestyramine and MEPA were administered daily for a period 
of eight weeks. 
 
2.4.1 Sample collection 
 
At the end of the 8-week treatments, rats were weighed on a digital balance and then 
sacrificed by cervical dislocation. Blood was collected from the heart into EDTA tubes. 
Plasma was obtained by centrifugation at 3000 g for 15 minutes. 
 
2.4.2 Estimation of lipid profile 
 
Plasma total cholesterol (TC), triglycerides (TG) and high density lipoprotein cholesterol 
(HDL) were determined by enzymatic assay method using analytical kits (Biolabo SA, Maizy, 
France). Low density lipoprotein cholesterol (LDL) was calculated by Friedewald’s formula 
(Friedewald et al., 1972). 
 
2.4.3 Estimation of lipid peroxidation (LPO) 
 
Lipid peroxidation was assayed by the method of Walls et al. (1976). This involves 
measuring the intensity of pink precipitate formed in a reaction between malondialdehyde 
(MDA), the end-product of lipid peroxidation and thiobarbituric acid (TBA) at 535nm 
spectophotometrically.  
 
2.4.4 Statistical analysis 
 
The values were expressed as mean ± SEM. Statistical analysis was performed by one way 
analysis of variance (ANOVA) followed by Tukey multiple comparison tests. P<0.05 was 
considered significant. 
 

3. RESULTS AND DISCUSSION 
 
There were significant changes in the plasma levels of total cholesterol, triglycerides, low 
density lipoprotein and high density lipoprotein of untreated hyperlipidemic rats when 
compared with normal control. These changes were reversed by MEPA in a dose-dependent 
manner as shown in table 2. A dose of 20mg/kg MEPA significantly reduced plasma levels of 
TC, TG and LDL by 54.2%, 46.2% and 65.6% respectively, and increased the plasma level 
of HDL by 60%. Likewise, 40mg/kg MEPA significantly (p<0.05) reduced TC, TG and LDL 
concentrations by 60.4%, 69.2% and 87.5% respectively, while HDL concentration increased 
by 80%. The effect of 40mg/kg MEPA was comparable to that of cholestyramine, the 
standard drug. There was a significant difference in the change in weight of hyperlipidemic 
control rats in comparison with the change in normal control. After treatment with MEPA and 
cholestyramine, the change in body weight was reduced to near that of the normal control as 
shown in table 1. Plasma lipid peroxidation of untreated hyperlipidemic rats increased by 
41.2% of the normal control level. However, 20 and 40 mg/kg of the extract caused reduction 
of 30.9% and 36.8% of the hyperlipidemic control value respectively (Fig. 1). 
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Table 1. Effect of MEPA on the body weight of hyperlipidemic rats 
 

Group ( n = 5) Initial body  
weight (g) 

Final body 
weight (g) 

Change in  
body weight (g) 

NC 
CHOL 
CHOL+MEPA(20mg/kg) 
CHOL+MEPA(40mg/kg) 
CHOL+CTR(0.26g/kg) 

136.2 ± 4.8 
148.5 ± 5.0 
123.0 ± 5.8 
134.3 ± 6.6 
147.0 ± 5.4 

169.8± 6.3 
210.4±7.2* 
168.6±6.9 
170.2±5.0** 
183.5±8.3** 

33.6 ± 5.1 
61.9 ± 4.5* 
45.6 ± 6.8 
35.9 ± 4.2** 
36.5 ± 8.0** 

NC- Normal control; CHOL- Cholesterol-induced hyperlipidemic control;CTR- Cholestyramine; *p<0.05 
compared with Normal control; **p<0.05 compared with hyperlipidemic control 
 

Table 2. Effect of MEPA on the lipid profile (mmol/L) of hyperlipidemic rats 
 

Group (n = 5) TC TG LDL  HDL 

NC 
CHOL 
CHOL+MEPA(20mg/kg) 
CHOL+MEPA(40mg/kg) 
CHOL+CTR(0.26g/kg) 

1.4±0.6 
4.8±1.6* 
2.2±0.3

a
 

1.9±0.5
a
 

1.6±0.4
a
 

0.7 ±0.3 
2.6±0.2* 
1.4±0.1

a
 

0.8±0.3
a
 

0.7±0.2
a
 

0.3 ±01 
3.2±0.4* 
1.1±0.5

a
 

0.4±0.2
a
 

0.5±0.1
a
 

0.8±1.2 
0.5±0.1* 
0.8±0.2

a
 

0.9±0.5
a
 

0.9±0.2
a
 

*p<0.05 compared with Normal control; 
a
p<0.05 compared with hyperlipidemic control 

 

 
 

Fig 1. Effect of MEPA on plasma lipid peroxidation in hyperlipidemic rats 
*P<0.05 compared with hyperlipidemic control 

 
Hyperlipidemia is a major risk factor in the pathogenesis of atherosclerosis, a physiologic 
disorder that affects the coronary, cerebral and peripheral arterial circulation. The 
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association between hyperlipidemia and atherosclerosis has been demonstrated in many 
studies and trials (Gordon et al., 2007). Hyperlipidemia may be manifested by elevation of 
total cholesterol, low density lipoprotein and triglycerides concentrations and a reduction in 
high density lipoprotein concentration. It has also been shown that reducing plasma level of 
LDL cholesterol sharply reduced the risk of coronary heart disease (Superko and Krauss, 
1994).  
 
Furthermore, high plasma levels of HDL cholesterol are associated with lower risk of 
coronary heart disease and it is widely believed that HDL protects against atherosclerosis by 
facilitating reverse cholesterol transport (Van et al., 2009). In the present study, methanol 
extract of Persea americana (MEPA) significantly reduced plasma concentrations of total 
cholesterol (TC), low density lipoprotein LDL) and triglycerides (TG) in cholesterol-induced 
hyperlipidemic rats. MEPA also caused a significant increase in the HDL concentration. The 
anti-hyperlipidemic effect of MEPA was also reflected in the change in body weight of the 
animals. The excessive weight gain observed in the hyperlipidemic rats was brought down to 
near normal by MEPA. Oxidative stress plays a major role in the pathogenesis of 
atherosclerosis (Adaramoye et al., 2005). In this study, there was a significant increase in 
lipid peroxidation in the hyperlipidemic animals. Increased lipid peroxidation would lead to 
the generation of harmful free radicals which impair membrane function and ultimately 
results in microvascular and macrovascular complications (Virella-Lopes and Virella, 2003). 
The increase in lipid peroxidation observed in hyperlipidemic rats was reversed to near 
normal level by MEPA and cholestyramine. This suggests that MEPA may possess 
antioxidant effects. This is most likely the case because isolation of bioactive 
phytoconstituents from the leaves of Persea americana has produced compounds with 
antioxidant properties such as luteolin, rutin, quercetin and apigenin (Owolabi et al., 2010).  
 
There are other possible mechanisms by which MEPA lowers serum lipid. It could reduce 
the biosynthesis of cholesterol by inhibiting the activity of 3-hydroxy-3-methylglutaryl 
coenzyme-A reductase (HMG-CoA reductase), the key enzyme in cholesterol synthesis. 
MEPA could also act by increasing the activity of lecithin-cholesterol acyl transferase 
(LCAT). This enzyme plays an important role in incorporating free cholesterol into HDL 
(Geetha et al., 2011). This will promote reverse cholesterol transport and competitively 
inhibits the uptake of LDL by endothelia cells. Since MEPA increased the plasma 
concentration of HDL, these and other beneficial roles of HDL would be enhanced.  

 
4. CONCLUSION 
 
At present the exact mechanism of action of MEPA is not fully understood. Further studies in 
this direction are needed for possible isolation and structural elucidation of the anti-
hyperlipidemic component of Persea americana. In the meantime, this study has 
demonstrated that Persea americana may be a source of good remedy against 
hyperlipidemia. 
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