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Abstract — The global prevalence of obesity is increasing 

rapidly and high dietary fat intake is a major risk factor 

for the development of obesity. The present study was 

undertaken to evaluate the effect of Carica papaya seed 

aqueous extract on serum lipid profile in Wistar rat fed 

with high fat diet (HFD) and to compare it with a 

standard hypolipidaemic drug simvastatin. Thirty 

healthy albino Wistar rats were randomized into 5 

groups of 6 animals each. . The groups were treated as 

follows: Group A: normal diet (ND); Group B: HFD 

(vanaspati ghee + coconut oil mixture in ratio of 3:2 at 10 

ml/kg/day); Group C: HFD+ C. papaya (200 mg/kg/day); 

Group D: HFD + C. papaya (300 mg/kg/day); Group E: 

HFD + simvastatin (1.8 mg/kg/day). Lipid profile was 

estimated after 5 weeks of treatment. Result show that 

aqueous extract of Carica papaya showed a significant 

(p<0.05) reduction in total cholesterol (g/dl), Triglyceride 

(g/dl), Low density lipoprotein (g/dl) levels and 

significant (p<0.05) increase in high density lipoproteins 

(g/dl) in hypercholesteromic rats. Therefore, aqueous 

extract of Carica papaya have lipid lowering potential 

and could be explored further for possible use in 

management of hypercholesterolaemia. 
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1. INTRODUCTION 
The global prevalence of obesity is increasing rapidly among 

adults as well as among children and adolescents in places 

where high dietary fat intake is a major risk factor for the 

development of obesity [1]. Obesity is reaching epidemic 

proportions worldwide; it is correlated with various 

comorbidities, among which the most relevant are 

dyslipidemia [2], diabetes mellitus T2DM [3], fatty liver 

(which can later progress to nonalcoholic fatty liver disease 

[4], cardiovascular (CV) diseases such as heart failure (HF) 

and coronary heart disease (CHD) [5]. 

In recent times, focus on plant research has increased all over 

the world and a large body of evidence has to show immense 

potential of medicinal plants used in various traditional 

systems [6]. Fruits have been part of human diet and food 

supplement over the years. The rise in nutritional importance 

of fruit has been stimulated by range of degenerative disease 

prevalent in many part of the world. However, fruits are 

increasingly becoming popular in Nigerian diet [7]. 

Attention has been given to some tropical fruits that are of 

economic importance [8] among which Carica papaya is one. 

Carica papaya fruit is one of the most nutritional fruits 

grown and consumed in Africa. Studies had demonstrated 

the use of seed extract of Carica papaya as a tonic for the 

heart, analgesic and treatment for stomach ache [9] and have 

antioxidant properties [10]. It has offered some protection 

against oxidative damage to body tissues [11]. The 

antioxidant systems present in Carica papaya play a 

protective role against the production of reactive oxygen 

species and lipid peroxidation by-products. Recent reports 

have implicated Reactive Oxygen Species (ROS) in the 

pathogenesis of many human diseases [12]. Reactive Oxygen 

Species (ROS) are free radicals generated as byproducts of 

normal aerobic metabolism and also from reactions with 

drugs and toxins [13]. Excessive production of reactive 

oxygen species however, results in alteration in the balance 

between ROS and endogenous antioxidants and creates 

oxidative stress which is implicated in many pathological 

conditions such as diabetes [14], cardio vascular disease 

[13], cancer, Alzheimer’s disease and ageing [15], 

atherosclerosis [16,17]. Some of these medicinal plants used 

in ethno medicine for the treatment and management of 

many of these diseases have been investigated for their 

antioxidative properties [18]. Many of the metabolites from 

these medicinal plants especially flavonoids exhibited potent 

antioxidant activity in vitro and in vivo [19,20,21]. In view 

the above background, the present study has been undertaken 

to evaluate the effect of Carica papaya on serum lipids in 

albino rats fed with high fat diet (HFD) and to compare it 

with a standard hypolipidaemic drug simvastatin. 

 

2. MATERIALS AND METHODS 
2.1     Plants Authentication and Extract Preparation:  

Matured fresh C. papaya fruit was bought from a local 

market in Abraka, and was authenticated at the Botany 

Department, Delta State University, Abraka. The fruit was 

cut and the seeds were collected, air dried and later 
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grounded. The grounded C. papaya seed was weighed, 170g 

of the grounded seed was soaked in 2000ml of distill water 

for 72 hours and the residue was separated from the solvent. 

The solvent was concentrated to a paste like solid with a 

heating mantle yielding 36g. The extract was kept in a clean 

container and refrigerated until use. 

2.2     Animal Handling:  

Thirty male albinoWistar rats weighing between (173 – 

305g) obtained from the animal house of the Faculty of 

Basic Medical Sciences, University of Benin, Benin City, 

were used for the study. They were kept in rat cages in a 

well-ventilated house, at the Animal House of the Faculty of 

Basic Medical Sciences, Delta State University and were 

exposed to 12 hours light and 12 hours darkness and they 

were fed with clean tap water and rat chow once daily 

(8.00am - 9.00am). They were allowed to acclimatize for 

fourteen (14) days prior to the experiment. The experiment 

was carried out for a period of 5 weeks. All the animals were 

taken care of under ethical consideration and the 

experimental protocol was duly approved by institutional 

ethic committee. 

2.3      Method of Preparation of Simvastatin Suspension: 

The stock solution was prepared by dissolving 20 mg of 

simvastatin in 70 ml of normal saline and used as a standard 

drug in a dose of 1.8 mg/kg body weight for the respective 

group. The daily dose of simvastatin for rats was calculated 

by extrapolation from the human dose (20 mg/day) as 

described by Gosh [22]. 

2.4     Method of Preparation of High Fat Diet:  

Vanaspati ghee and edible coconut oil were procured from 

the market and a mixture of the two was prepared in a ratio 

of 3: 2 respectively v/v as per method of Shyamala et al. 

[23]. Hyperlipidemia was induced in the rats by single daily 

oral dose of 10m/kg body weight in addition to normal diet 

for the entire experimental period. 

2.5    Experimental Design:  

A total of thirty (30) Wistar albino rats were randomly 

divided into five groups of six rats each.  

Group A: (Normal Control): Male rat treated with normal 

saline. 

Group B: (Hyperlipidaemic Control Group): Male rat fed 

with High fat diet  

Group C: Male rat fed High fat diet, and then received a dose 

of 200mg/kg of aqueous extract of C. papaya seed. 

Group D: Male rat fed High fat diet, and then received a dose 

of 300mg/kg of aqueous extract of C. papaya seed. 

Group E: Male rat fed High fat diet, and then received a dose 

of Simvastatin (1.8 mg/ kg/day). 

 

The drugs were administered to the animals in the doses 

given above daily, by means of an orogastric cannula.  

Collection of Samples: The rats were weighed weekly for 

five (5) weeks and mean weight was obtained and recorded 

after which they were sacrificed by decapitation after an 

overnight fast. Blood samples were collected from the heart 

by cardiac puncture in clean specimen bottles and the serum 

was immediately separated and stored until used for analysis 

of lipid profile. This was done twenty four (24) hours after 

the last treatment. 

2.6    Lipid Profile Analysis:  

After separation of serum from blood, the various parameters 

of lipid profile were estimated; they include Total 

Cholesterol (TC), Triglycerides, (TG), Low Density 

Lipoprotein Cholesterol (LDL), High Density Lipoprotein 

Cholesterol (HDL). Serum LDL was estimated by 

calculation based on Friedwald et al. [24] 

LDL mg/dl = Total cholesterol – HDL - TG/5. 

2.7    Statistical Analysis- Data was represented as mean ± 

SEM, and subjected to One-way Analysis of Variance 

(ANOVA) using Statistical software SPSS 17. A level of 

p<0.05 was considered as statistically significant. 

 

3. RESULTS 
This study showed the changes on the serum level of total 

cholesterol, triglycerides, high density lipoprotein and low 

density lipoprotein; due to the effect of Carica papaya. 

Simvastatin was used as a standard for improving the lipid 

profile. The charts below show the effect of C. papaya on 

total cholesterol, triglyceride, high density lipoprotein and 

low density lipoprotein. 

 

 
Fig 1   Effect of Carica papaya on Total Cholesterol    (n=6): 

a: p < 0.05 when compared with Normal Control Group; b : 

p < 0.05 when compared with Hyperlipidaemic Control 

Group 

 

0

50

100

150

200

250

300

Control HFD HFD + 200mg C. papayaHFD + 300mg C. papayaHFD + Simvastatin

To
ta

l C
h

o
le

st
e

ro
l (

g/
d

l)

a

a b

b

b



Current Trends in Technology and Science 

ISSN : 2279-0535. Volume : II, Issue : III 
  

Copyright © 2013 CTTS.IN, All right reserved 

264 

 
Fig 2   Effect of Carica papaya on Triglyceride    (n=6): 

a: p < 0.05 when compared with Normal Control Group; b : 

p < 0.05 when compared with Hyperlipidaemic Control 

Group 

 
Fig 3   Effect of Carica papaya on High Density Lipoprotein     

(n=6): 

a: p < 0.05 when compared with Normal Control Group; b : 

p < 0.05 when compared with Hyperlipidaemic Control 

Group 

 

 
Fig 4   Effect of Carica papaya on Low Density Lipoprotein     

(n=6): 

One Way ANOVA.a: p < 0.05 when compared with Normal 

Control Group; b : p < 0.05 when compared with 

Hyperlipidaemic Control Group 

 

The results showed that there was a significant increase in all 

the lipid parameters (p < 0.05) except HDL after the 

administration of high fat diet when compared to control 

group. It also showed that concomitant administration of the 

C. papaya at a dose of 200 mg/kg and 300 mg/kg body 

weight along with HFD fed animals, showed a significant 

decrease in all the lipid parameters (p < 0.05) with a 

significant rise in HDL (p < 0.05) level as compared to 

hyperlipidemic control rats. 

Standard drug simvastatin, at a dose of 1.8 mg/kg 

administered along with high fat diet, showed a significant 

decrease (p < 0.05) in all the lipid parameters while there 

was a significant (p < 0.05) increase in HDL level. The 

Hypolipidaemic activity of the aqueous extract of the plant 

was found to be less efficacious than that of the standard 

drug simvastatin in compared to the control. 

 

4. DISCUSSION 
Measurement of major lipids like cholesterol, high-density 

lipoprotein cholesterol, low-density lipoprotein cholesterol 

and triglycerides can give useful information about the 

functioning of the heart [25]. High concentrations of all 

lipids except the HDL are associated with an increased risk 

of atherosclerosis. High levels of triglycerides and LDLs are 

also associated with coronary artery disease [26]. 

Flavonoids.saponins and tannins which were present in the 

phytochemical analysis of the Carica papaya seed extract 

have been speculated to play significant roles in the 

metabolism of lipids [27] 

In this study, the mean level of the total cholesterol, 

triglyceride and low density lipoprotein were significantly 

(p<0.05) decreased, the high density lipoprotein was 

significantly (p<0.05) increased due to the effect of 

Caricapapaya. This hypolipidemic effect of Carica papaya 
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could be related to its chemical composition, which shows 

the presence of alkaloids, flavonoids, saponin and cardiac 

glycosides. All these components are known to reduce serum 

lipid level in animals [28,29].  

The reduction in the serum total cholesterol levels following 

the administration of the extract may be attributed to 

reduction in the concentration of acetyl CoA resulting from 

decreased β-oxidation of fatty acids since acetyl CoA is a 

key substrate in the biosynthesis of cholesterol [30].  The 

reduction observed in the serum triglyceride level can be 

adduced to inhibition of lipolysis [31]. It can also be 

attributed to the antioxidant activities of saponins which 

might have interfered with the oxidation of fatty acid [32]. 

The significant reduction in the LDL is understandable since 

a reduction in total cholesterol should normally result in 

reduction of LDL [33]. The increase in high density 

lipoprotein following the administration of aqueous extract 

of Carica papaya can be clinically beneficial. It has been 

demonstrated that an increase in the concentration of HDL 

correlates inversely with coronary heart disease [34]. This is 

because HDL removes cellular cholesterol and transports it 

to the liver where it is converted to bile acids and eventually 

excreted from the body [33]; and as such will reduce the risk 

of coronary artery disease. 

 

5. CONCLUSION 
Administration of Carica papaya produced a significant 

improvement in the lipid profile by lowering total 

cholesterol, LDL and triglycerides and by increasing HDL 

level thus helping in retarding the secondary complications. 

It has anti-lipidemic and anti-cholestrolemic activities and as 

such could be used in the management of 

hypercholesterolemic. This study thus, supports the 

acclaimed use of the plant in the management of 

hypertension. 
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