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ABSTRACT 
 

Background: Raw extract of Guava leaves (Psidium guajava) have been used effectively and traditionally to 
treat common ailments such as Diabetes mellitus (type II) diarrhoea, toothache and hypertension in South 
Western Nigeria. These are non-scientific health benefit claims.  
Aim and Objective: This study was designed to determine cholesterol lowering effect of guava leaf (Psidium 
guajava) extract on egg yolk induced hypercholesterolemic rabbits.  
Materials and Methods: Fifteen rabbits were bought from OjaIkoko-a major market in Owo-Nigeria.                    
This rabbits were grouped into 3 groups as A (Control), B (B1- induced with hypercholesterolemia;                          
B2- induced hypercholesterolemic rabbit further treated with ethanolic extract of Guava leaves);                                   
C (C1- induced with hypercholesterolemia; C2- induced hypercholesterolemic rabbit further                                    
treated with aqueous extract of Guava leaves). Plasma Total cholesterol (CHOL-T), Low Density                    
Lipoprotein-cholesterol (LDL-C), Total Triglycerides (TG-T), High Density Lipoprotein-cholesterol               
(HDL-C) were evaluated in the rabbits by autoanalysis using ROCHE reagent on COBAS C111 autoChemistry 
analyzer.  
Results: The results showed a significant increases in plasma lipid levels following 20% of egg yolk powder                
of the total meal weight in the rabbit groups B, and C induced hypercholesterolemia compared with the                
control rabbits (Group A), with p<0.05). There were also a significant decreases in the plasma CHOL-T                     
and TG-T levels in induced hypercholesterolemic rabbits group B2 and C2 treated with ethanolic and                  
aqueous extracts of guava leaves compared to group B1 and C1, respectively, (p<0.05). In addition,                  
ethanolic extract of guava leaves showed a reduction of LDL-C level, B2, compared to B1, (p<0.05) while 
aqueous extract of guava leaves did not. Interestingly it was found that both extracts did not decrease in HDL 
levels. 
Conclusion: Twenty percent of egg yolk powder of the total normal rabbit meal has been found to effectively 
induce hypercholesterolemia. Both aqueous and ethanolic extract of guava leaf extracts have also been found to 
significantly reduce lipids in hypercholesterolemic rabbits but importantly not reduce good cholesterol, HDL, 
level. 
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1. INTRODUCTION 
 
Guava leaf (Psidium guajava) prevents formation of 
sugars from complex carbohydrates that could cause 
excess weight gain. This property could make the 
intestine more alkaline. Guava leaf also has 
hypoglycemic property. Guava leaf contains 
phytochemical antioxidants such as lycopene stored in 
the edible portion of the fruit which is coloured pink. 
It also contains high levels of copper, vitamin C,       
iron, vitamin B3 (niacin), B6 vitamin A, tannin, 
saponin, flavonoid, alkaloid, cardiac glycosides, 
flavonolmorin, morin-3-O-lyxoside, morin-3-O-
arabinoside, quercetin and quercetin-3-O-arabinoside 
phenol and carbohydrates and dietary fiber [1-5]. 
 
It has some traditional but non-scientific health 
benefit claims which include treatment of cataract, 
loss of vision, cancer, cold, diabetes mellitus (Type 
II), bronchitis, can reduce side effects of allergies 
(halting the creation of histamine), can soothe oral 
discomfort, treatment of oral sores or mild toothaches, 
reduces acne, prevent premature signs of aging, can 
prevent hair loss, keeps thyroid and brain healthy, the 
leaf extract can increase blood flow along with 
improved cognitive function, alleviate constipation. It 
is applied traditionally in the treatment of 
gastroenteritis and diarrhea due the antibacterial 
properties of the leave extract that could prevent 
production of extra mucus which may irritate the 
digestive system [5-6]. 
 

Hypercholesterolemia (dyslipidemia) signifies a           
high level of cholesterol in the blood. The cause   
could be genetic, dietary or life style. High 
concentration of egg yolk inthe diet of rabbits              
could cause hypercholesterolemia which may                  
lead to atherosclerosis and hypertension [7].                  
Five flavonoidal compounds were isolated in             
Psidium guajava L. leaves extract which                        
include; quercetin, quercetin3OαLarabinofuranoside, 
quercetin3OβDarabinopyranoside, quercetin3Oβ 
Dglucoside and quercetin3OβDgalactoside. Quercetin 
3OβDarabinopyranoside [8]. However the effects of 
the extracts of Guava leaf on lipid profiles in 
hyperlipidemic rabbits have not been determined. 
 

2. MATERIALS AND METHODS 
 
2.1 Study Area 
 
Whole experiments were performed at the Animal 
house of Achievers University, Owo-Nigeria 
equidistant between Nigeria Federal capital territory-
Abuja and former Federal capital-Lagos. It has a 
Latitude: 6.98575, Longitude: 5.27103 and Time 
Zone: UTC+1, Africa/Lagos. 

2.2 Animals 
 
Rabbits were bought from Oja-Ikoko-a major market 
in Owo and were identified and confirmed having 
same sex (male) by the Department of Biological 
Sciences, Achievers University, Owo-Nigeria. The 
whole study period, body weights and the physical 
conditions of the animals remained stable. The 
animals with weight ranging from 1.0 -1.4 kg grouped 
as the following: 

 
Group A: Five rabbits weighing 1.3 ±0.1 Kg fed 
with normal meal and water were studied as 
control group A. 
 
Group B1: Five rabbits weighing 1.1 ±0.1 Kg fed 
with normal meal containing 20% of powdered 
egg yolk of the total meal weight and water for 
seven days. 
 
Group B2: Five rabbits weighing 1.1 ±0.1 Kg fed 
with normal meal containing 20% of powdered 
egg yolk of the total meal weight and water for 
seven days (from group B1) followed by the 
administration of with 400 mg/Kg of ethanolic 
extract of guava leaves for the next seven days.  
 
Group C1: Five rabbits weighing 1.2 ±0.1 Kg fed 
with normal meal containing 20% of powdered 
egg yolk of the total meal weight and water for 
seven days.  
 
Group C2: Five rabbits weighing 1.2 ±0.1 Kg fed 
with normal meal containing 20% of powdered 
egg yolk of the total meal weight and water for 
seven days (from group C1) followed by the 
administration of 400 mg/Kg of aqueous extract 
of guava leaves for the next seven days . 

 

2.3 Preparation of the Guava Extracts 
 
Guava leaves were plucked from major farms in and 
around Owo - Nigeria. They were identified by the 
Department of Biological Sciences. The leaves of 
guava plant were air dried for 14 days. Ethanolic and 
aqueous extraction was carried out by soaking 50 g of 
powers of guava leaves into 500 ml of each of ethanol 
and sterile distilled water for 24 hours. Following the 
report of Das et al. [9] that solvent to sample ratio of 
10:1 (v/w; solvent to dry weight ratio) has been used 
as ideal. Each extract was filtered through Whatmann 
filter paper No.1 and filtrates were concentrated at 
room temperature in order to reduce the volume. 
Further volume extraction was carried out using 
rotary evaporator and stored in refrigerator prior to 
uses. Each extract at dose 200 mg/ml in distilled water 
was prepared. 
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2.4 Preparation of Egg Yolk Powder 
 
Local eggs were purchased from Oja-Ikoko, Owo-
Nigeria and identified by the Department of 
Biological sciences, of Achievers University, Owo-
Nigeria. The egg yolk was extracted, air-dried and 
grinded into powder. 
 

2.5 Preparation of 20% Egg Yolk Powder of 
Normal Rabbit Meal 

 
The normal meal was weighed and 20% of the meal 
was removed using weighing balance the replaced        
by egg yolk powder. It was used to induce 
hypercholesterolemia. 
 

2.6 Blood Specimen 
 
Blood samples were collected from the veins lining 
the ear of the rabbits after each treatment into lithium 
heparinized specimen tubes for measuring of total 
cholesterol, LDL cholesterol and total triglycerides. 
 

2.7 Determination of Biochemical Parameters 
 
Plasma concentrations of total cholesterol (CHOL-T), 
low density lipoprotein-cholesterol (LDLCL), total 
triglycerides (TG-T), high density lipoprotein-
cholesterol (HDLCL) were determined by CABAS 
C111 auto-Chemistry analyzer using Roche reagent.  
 

2.8 Statistical Analysis 
 
The results in comparison were considered significant 
at 0.05 by using Paired Student’s t-Test, SPSS 18.0. 
 

2.9 Ethical Consideration  
 
The rabbits were treated and sacrificed following 
ethical approval of the proposal and in line with the 
ethical guidelines prescribed by Research and Ethical 
Committee of the Department of Biological Sciences, 
Achievers University, Owo-Nigeria. 
 

3. RESULTS 
 
The results obtained showed a significantly         
higher Plasma Total cholesterol (CHOL-T), Total 
Triglycerides (TG-T) in group B1 and C1 that were 
fed with normal meal containing 20% of powdered 
egg yolk of the total meal weight and water for seven 
compared with days control rabbit A that were not fed 
with normal meal containing 20% of powdered egg 
yolk of the total meal weight (p<0.05). 
 

There was no significant difference in the plasma 
value of high density lipoprotein-cholesterol (HDL-C) 

in groups B1 that were fed with normal meal 
containing 20% powdered egg yolk of the total meal 
weight for seven days compared with control rabbit A 
that were fed with normal meal (p>0.05).  
 
However, there was a significantly higher plasma 
value of low density lipoprotein-cholesterol (LDL-C) 
in group B1 that were fed with normal meal 
containing 20% powdered egg yolk of the total meal 
weight for seven days compared with control rabbit A 
that were fed with normal meal (p<0.05).  
 
There was no significant difference in the plasma 
value of LDL-C in control rabbit A that were not fed 
with normal meal compared with groups C1 that were 
fed with normal meal containing 20%  powdered egg 
yolk of the total meal weight for seven days (p>0.05). 
However, there was a significantly higher plasma 
value of  (HDL-C) in group C1 that were fed with 
normal meal containing 20% powdered egg yolk of 
the total meal weight for seven days compared with 
control rabbit A that were fed with normal meal 
(p<0.05).  
 

There were significantly lower plasma value levels of 
(CHOL-T and TG-T and in group C2 rabbits treated 
with 400 mg/Kg of aqueous extract for seven days 
after the administration of 20% powdered egg yolk of 
the total meal weight compared with group (C1 
aqueous extract of Guava (p<0.05). 
 
No significant difference was obtained in HDL-C and 
(LDL-C in group C2 rabbits treated with 400 mg/Kg 
of aqueous extract of guava leaves for seven days 
after the administration of 20% powdered egg yolk of 
the total meal weight compared with the rabbit group 
C1. 
 

There was a significantly lower plasma value of 
Plasma Total cholesterol (CHOL-T) and Total 
Triglycerides (TG-T) and in group C2 rabbit treated 
with 400 mg/Kg of aqueous extract for seven days 
after the administration of 20% of powdered egg yolk 
of the total meal weight and water compared with 
when the rabbits (C1) were not treated with the 
aqueous extract of Guava leaf after the inducement of 
Hypercholesterolemia (p<0.05). 
 

There was no significant difference was obtained in 
the High Density Lipoprotein-cholesterol (HDL-C) 
Low Density Lipoprotein-cholesterol (LDL-C) in 
group C2 rabbit treated with 400 mg/Kg of aqueous 
extract of Guava leaf for seven days after the 
administration of 20% of powdered egg yolk of the 
total meal weight and water compared with when the 
rabbits (C1) were not treated with the aqueous extract 
after the inducement of Hypercholesterolemia 
(p>0.05). 
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Table 1. The mean and standard deviation values of plasma concentration of Total cholesterol, Low 
Density Lipoprotein-cholesterol (LDL-C), Total Triglycerides, High Density Lipoprotein-cholesterol 

(HDL-C) 
 

 Group A Group B1 Group B2 Group C1 Group C2 
Total cholesterol (mg/dl) 77.0±5.0 119.0±2.0 91.0±2.0 118.0±1.0 109.0±2.0 
LDL cholesterol (mg/dl) 40.5±2.0 50.0±2.0 27.0±2.0 39.0±3.0 37.0±2.0 
Total triglycerides (mg/dl) 50.0±2.0 73.0±1.5 65.5±1.0 77.0±1.0 66.0±2.5 
HDL cholesterol (mg/dl) 42.0±3.5 51.2 ±2.0 51.0±2.0 60.0±2.0 60.0±2.0 

 
Table 2. Comparative analysis of the values of the plasma concentration of Total cholesterol, Low Density 

Lipoprotein-cholesterol (LDL-C), Total Triglycerides, High Density Lipoprotein-cholesterol (HDL-C) 
after cholesterolaemia induction and administration of aqueous and ethanolic extract of Guava leaf of 

guava leaf 
 

  A vs B1 A vs C1 B1 vs B2 C1 vs C2 B2 vs C2 
Total cholesterol (mg/dl) “t” -7.79 -8.04 9.89 4.02 -3.58 

“p” 0.008* 0.008* 0.005* 0.03* 0.04* 
LDL cholesterol (mg/dl) “t” -3.36 0.41 8.13 0.55 -3.53 
 “p” 0.04* 0.36 0.007* 0.32 0.04* 
Total triglycerides (mg/dl) “t” -8.13 -12.07 3.58 3.48 -3.31 
 “p” 0.007* 0.003* 0.04* 0.04* 0.4 
HDL cholesterol (mg/dl) “t” -2.01 -4.02 -0.15 0.16 -3.18 
 “p” 0.09 0.03* 0.45 0.45 0.04* 

 

4. DISCUSSION, CONCLUSION AND 
RECOMMENDATION 

 
The results obtained showed a significantly higher 
plasma total cholesterol (CHOL-T), total triglycerides 
(TG-T) in group B1 and C1 that were fed with normal 
meal containing 20% of powdered egg yolk of the 
total meal weight and water for seven days compared 
with control rabbit A that were not fed with normal 
meal containing 20% of powdered egg yolk of the 
total meal weight.  
 
There was also a significantly higher plasma value of 
Low Density Lipoprotein-cholesterol (LDL-C) in 
group B1 that were fed with normal meal containing 
20% of powdered egg yolk of the total meal weight 
and water for seven days compared with control rabbit 
A that were fed with normal meal.  
 
There was a significantly higher plasma value of High 
Density Lipoprotein-cholesterol (HDL-C) in group C1 
that were fed with normal meal containing 20% 
powdered egg yolk of the total meal weight for seven 
days compared with control rabbit A that were not fed 
with normal meal containing 20% of powdered egg 
yolk of the total meal weight. 
 

A significantly lower plasma value of plasma (CHOL-
T), TG-T and (LDL-C was also obtained in group B2 
rabbit treated with 400 mg/Kg of ethanolic extract of 
guava leaves for seven days after the administration of 
20% powdered egg yolk of the total meal weight and 

water compared with when the rabbits (B1) were not 
treated with the ethanolic extract of guava leaves after 
the inducement of hypercholesterolemia (p<0.05). 
This report is consistent with those of Offor et al. [10] 
who reported that the ethanolic extract of guava 
leaves significantly and dose-dependently decreased 
serum (TC), triacylglycerol (TAG) and (LDL) 
concentrations, while it significantly increased (HDL) 
concentrations. Although, their investigation does not 
involve the inducement of hypercholesterolemia but 
have demonstrated that the ethanolic extract has 
hypocholesterolemic effect. Bahrani et al. [11] also 
reported that ethanolic extract of guava leaves 
decreased bad lipid (LDL, TG), but increased good 
lipid, HDL, in chronic diabetic with hyperlipidemic 
rats. However there were no changes in lipid profiles 
in the extract treated or un-treated normal control rats. 
Medhat et al. [12] reported the anti-fatty liver effects 
of guava leaves and pomegranate peel extracts on 
ethanol-exposed rats.  These reports ar consisents with 
the findings of this work. 
 
There was a significantly lower plasma value of 
CHOL-T and TG-T and in group C2 rabbit treated 
with 400mg/Kg of aqueous extract for seven days 
after the administration of 20% of powdered egg yolk 
of the total meal weight and water compared with 
when the rabbits (C1) were not treated with the 
aqueous extract of guava leaves after the inducement 
of hypercholesterolemia. This finding also agrees with 
the report of Abdol et al. [13] who reported a decrease 
in lipid profile though from abnormally raised lipid 
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profile to normal plasma level in streptozotocin-
induced diabetic rats. 
 

4.1 Conclusion 
 
Twenty percent egg yolk powder of the total normal 
rabbit meal has been found to effectively induced 
Hypercholesterolemia. Both Aqueous and Ethanolic 
extract of guava leaves have also been found to 
significantly reduce lipids in hypercholesterolemic 
rabbits however the extracts did importantly not to 
reduce good cholesterol, HDL, level.  
 

4.2 Recommendation 
 
Application of ethanolic and aqueous extracts of 
guava leaves would be useful in the treatment of 
hypercholesterolemia in human to prevent 
arteriosclerosis. 
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