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Abstract: 
 The activity of the aqueous extract of Olea europaea was tested at 

concentrations of 8, 15 or 20 mg/kg of body weight on lipid profile in twenty female 

local rabbits. These animals were randomly divided into four groups (five animals in 

each group). Three groups were dosed orally with the concentrations mentioned 

above, while the last was administered with distilled water and considered as a control 

group. These animals were orally dosed by aqueous extract using a micropipette for 

30 days. 

  The results showed that there was a significant (P<0.05) decrease in 

cholesterol, triglycerides, low density lipoprotein (LDL-cholesterol), very low density 

lipoprotein (VLDL-cholesterol) concentrations and atherosclerosis index means for 

the three treated groups with the aqueous extract of olive fruit compared with the 

control group. The results also showed that there was a significant (P<0.05) increase 

in high density lipoprotein (HDL-cholesterol) for the three treated groups as 

compared with the control group. 

 In conclusion, the diet rich in olive fruit extract may decrease the risk of 

coronary heart disease by inhibiting LDL oxidation and improving the lipid profile.    
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lipoprotein, low density lipoprotein. 

 

Introduction: 
 The olive trees (Olea 

europaea), which constitute a regular 

dietary component and a source of 

compounds that have important 

biological properties, grow all over the 

world except for cold areas and the 

Arctic. They grow mainly in temperate 

and equatorial regions such as south 

west Asia [1]. The olive is native to the 

mediterranean region, tropical and 

central Asia and various parts of Africa 

[2]. 

 Olive oil is made up of 

important chemical compounds, 

including glycerol compounds and 

small quantities of free fatty acids. The 

combination of glycerol and fatty acids 

known as glycerides [2]. It also 

contains pigments, aroma compounds, 

tocopherols, squalene (up to 0.7%), 

sterols (about 0.2% phytosterol and 

tocosterols), unidentified resinous 

components and others phenols and a 

group of related natural products with 

potent antioxidant properties [3, 4]. 

In the modern medicine, it is 

well accepted that the high 

monounsaturation of olive oil and the 

presence of several other constituents 

such as phenols (mainly oleuropein 

and hydroxytyrosol), tocopherols and 

other compounds exhibit a significant 

*Department of Biology/ College of Science for Women/ University of Baghdad.       

** Institute of Embryo Research and Infertility Treatment /Al-Nahrain University. 

 



Baghdad Science Journal  Vol.7(4)2010 
 

6611 

role on the health [3]. Therefore, the 

diet rich in olive has a beneficial effect 

on diseases associated
 
with oxidative 

damage such as coronary heart disease 

(CHD)
 
and cancer, and also on aging. 

Olive oil consumption was
 
associated 

with a lower coronary risk and with a 

reduced
 
breast-cancer risk [5]. Animal 

experiments in rabbit and rat 

preparations found a hypotensive 

effect of oleuropein, possibly via direct 

action on smooth muscle. 

Oleuropeoside also may exert 

vasodilator activity. Olive extract may 

posse antispasmodic, vasodilator and 

anti-arrhythmic properties [6]. 

Studies in laboratory animals 

have reported the hypoglycemic and 

hypolipidemic activity of olive leaf and 

the active constituent was oleuropein 

which showed this activity [6, 16].  

Therefore, the aim of this work was to 

study the effect of the aqueous extract 

of olive fruit on lipid profile in female 

rabbits. 

 

Materials and methods: 
Preparation of extract 

         Olea europaea fruits were 

washed, cut into small pieces, dried in 

oven at 40° C (the olive pieces were 

dried at this temperature in order to 

conserve the active materials in olive), 

and ground. The powder was mixed 

with five folds of distilled water. Then, 

the mixture was put in the reflex at 

100° C temperature for three hours. 

After that, the extract was filtered and 

put in the rotary evaporator to 

concentrate the fluid. Then, the crude 

extract was further dried in oven at 45° 

C [7]. After drying, the crude extract 

was collected and stored at -20° C until 

used [8]. 

 

Experimental animals 

         Twenty female local rabbits 

with an average age of about 3-3.5 

months and weight between 1150 – 

1600 g were used. They were bred in 

special cages in Al- Nahrain University 

Research Center for Biotechnology, 

fed pellets (contain 20 % crude protein 

and 11% crude fibre, rich in protein 

and energy)  and given tap water ad 

libitum during the experimental period 

which last from February to April. 

Concerning conditions of the 

laboratory, average temperature was 

about 21 - 24° C. and the light cycle 

was divided into 12 hours light: 12 

hours dark [9]. 

 

Doses and design of the experiment 

Female rabbits were dosed 

orally by aqueous extract using a 

micropipette. The powder was mixed 

with distilled water to prepare the 

different doses of extract. The volume 

of administrated dose was 1ml/ day for 

30 days. These doses were determined 

through the amount of effective dose 

for human. The effective dose was 400 

mg/ kg for olive extract [17]. 

Therefore, it was selected the 

concentrations 8, 15 and 20 mg/kg of 

body weight. 

The animals were randomly 

divided into four groups (five animals 

in each group). The first, second and 

third groups were dosed with 8, 15 and 

20 mg/kg of body weight, respectively, 

while the last group was considered as 

control and daily administrated with 1 

ml distilled water. 

 

Blood sample collection 

 After the period of dosing was 

elapsed (30 days), blood was collected 

by heart puncture. The volume of 

blood was 8 ml and collected in glass 

tubes. The blood sample slowly 

expressed into the vial to reduce the 

risk of hemolysis after removing of the 

needles from syringes [10].  

 Serum was separated by putting the 

tubes in the centrifuge at 3000 rpm for 

15 min at 37°C. After the collection of 

serum by Pasteur's pipettes, serum 
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samples were stored at -4°C until 

biochemical tests were performed [5]. 

 

Biochemical parameters 

 Total cholesterol, HDL 

cholesterol and triacylglycerides were 

determined using assay kits 

(Biomaghreb Company, Tunis) for in 

vitro diagnosis use [5, 11]. The kits for 

total cholesterol and triglycerides 

determination depend on enzymatic 

hydrolysis, while the kit for HDL 

cholesterol determination depend on 

the precipitation reaction and 

supernatant formation. 

Concerning the LDL-

cholesterol concentration, Friedewald 

equation was used as below: 

[LDL- chol]= [Total- chol] - [HDL- 

chol] - [VLDL- chol] 

The VLDL- chol concentration 

was calculated as below: 

[VLDL- chol] = TG/5, while the 
atherosclerosis index was calculated by 

dividing the LDL- cholesterol on the 

HDL- cholesterol [12]. 
 
Statistical analysis 

 The results were analyzed 

statistically using analysis of variance 

(ANOVA) applicable to a completely 

randomized design. Then, the 

significance among means was tested 

depending on Duncan Multiple Range 

Test using SPSS program [13, 14]. 

 

Results and discussion: 
           Table (1) illustrates the effect of 

aqueous extract of olive fruit on means 

of cholesterol and triglycerides 

concentrations in female rabbits. The 

results showed that there was a 

significant (P<0.05) decrease in 

cholesterol concentration in the three 

groups treated with aqueous extract of 

olive compared with control animals. 

The cholesterol concentration mean 

was 107.074 mg/dl in control group, 

while it was 94.500, 91.922 and 90.867 

mg/dl in treated groups with 8, 15 and 

20 mg/kg of body weight, respectively. 
The results also showed that there was 

a significant (P<0.05) decrease in 

triglycerides concentration in animals 

treated with the three concentrations of 

the aqueous olive fruit extract 

compared with control group. The 

means were 116.877, 98.459, 96.699 

and 95.136 mg/dl for control, 8, 15 and 

20 mg/kg of body weight, respectively. 

 

Table (1): Effect of aqueous extract 

of olive fruit on cholesterol and 

triglycerides concentrations in 

female rabbits (Mean ± SE).  
Triglycerides 

concentration 

(mg/dl) 

Cholesterol 

concentration 

(mg/dl) 

Treated 

groups 

b 

98.459 ± 1.607 

b 

94.500 ± 1.521 
8 mg/kg 

b 

96.699 ± 1.203 

b 

91.922 ± 1.553 
15 mg/kg 

b 

95.136 ± 1.531 

b 

90.867 ± 1.505 
20 mg/kg 

a 

116.877 ± 1.377 

a 

107.074 ±  2.133 
Control 

* Similar letters indicated that there were no significant 

differences between treatment groups and different letters 

indicated that there were significant differences between 

treated groups at p< 0.05. 

 

           Table (2) shows the effect of 

aqueous extract of olive on HDL, 

LDL, VLDL-cholesterol 

concentrations and atherosclerosis 

index in female rabbits. The results 

revealed that there was a significant 

(P<0.05) increase in HDL-cholesterol 

concentration for the three groups 

treated with aqueous extract of olive 

fruit compared with the control 

animals. The HDL-C means were 

46.861, 52.872 and 55.775 mg/dl in 

animals treated with 8, 15 and 20 

mg/kg of body weight, respectively, 

while the mean in the control group 

was 42.445 mg/dl in control group. 

The results also demonstrated that 

there was a significant (P<0.05) 

decrease in LDL and VLDL-

cholesterol concentration for the three 

groups treated with aqueous extract of 

olive fruit compared with the control. 

The LDL-C means were 41.253, 
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27.947, 19.710 and 16.064 mg/dl for 

control, 8, 15 and 20 mg/kg, 

respectively, while the VLDL-C means 

were 23.375, 19.691, 19.339 and 

19.027 mg/dl for control, 8, 15, 20 

mg/kg of body weight, respectively. 

 Concerning the atherosclerosis 

index, the results showed that there 

was a significant (P<0.05) decrease for 

the three groups treated with aqueous 

extract of olive fruit compared with the 

control. The means were 0.980, 0.597, 

0.372 and 0.287 mg/dl for control, 8, 

15 and 20 mg/kg of body weight, 

respectively.  

    

Table (2): Effect of aqueous extract 

of olive fruit on HDL, LDL and 

VLDL-cholesterol   concentrations 

and atherosclerosis index in female 

rabbits (Mean ± SE). 
Atherosclerosi

s index 

VLDL-

cholestero

l 

LDL-

cholestero

l 

HDL-

cholestero

l 

Treate

d 

groups 

b     

 0.597 ± 0.032 

b 

19.691 ± 

0.321 

b 

27.947 ± 

1.142 

b 

46.861 ± 

0.963 

8 

mg/kg 

 

c 

0.372 ± 0.026 

b 

19.339 ± 

0.240 

C 

19.710 ± 

1.375 

a 

52.872 ± 

0.664 

15 

mg/kg 

c 

0.287 ± 0.015 

b 

19.027 ± 

0.306 

C 

16.064 ± 

1.011 

a 

55.775 ± 

0.764 

20 

mg/kg 

a 

0.980 ± 0.071 

a 

23.375 ± 

0.275 

a 

41.253 ± 

2.213 

c 

42.445 ± 

1.650 

Contro

l 

* Similar letters indicated that there were no significant 

differences between treatment groups and different letters 

indicated that there were significant differences between 

treated groups at p< 0.05. 

 

      The results of the present study 

came into agreement with the results of 

[15] in that higher serum high-density 

lipoprotein cholesterol, lower ratio of 

total cholesterol to high-density 

lipoprotein and lower triacylglycerols 

occurred after the olive oil diet was 

given to healthy individuals. The 

significant decrease in LDL-C 

concentrations in treated animals with 

the aqueous olive fruit extract was in 

accordance with the result of [3] in 

which diets rich in olive oil produced 

have a stable ratio between total 

cholesterol and HDL with a reduction 

of LDL-cholesterol in human. In 

addition, it has been found that dietary 

olive oil decreased susceptibility of the 

lipoprotein to undergo lipid
 

peroxidation, after 1 week of olive oil 

diet was given to men [4]. The 

decrease in the LDL-cholesterol, which 

is responsible for the formation of the 

atherosclerotic plaque, might be related 

to the presence of oleic acid in olive 

extract. This acid also acts to increase 

the HDL-cholesterol [3]. 
  The hypocholesterolemic effect 

of this extract might be related to the 

presence of oleuropein, oleuropein 

aglycone and hydroxytyrosol in olive 

extract. These phenolic compounds 

had the abilities to lower serum TC, 

TG and LDL-C levels as well as 

slowing the process of lipid 

peroxidation and enhancing 

antioxidant enzyme activity, such as 

superoxide dismutase (SOD) and 

catalase [16]. In addition, it has been 

found that the
 
phenolic and flavonoid 

compounds in olive oils may act to 

increase the HDL-C [5]. Furthermore, 

an increase in squalene level; a 

compound found in olive fruit, might 

lead to the inhibition of the enzyme 

that activate biosynthesis of cholesterol 

in the liver. This inhibition may cause 

a decreased in the production of 

cholesterol and the intermediates 

formed during its biosynthesis. 

Chronic long-term administration of 

sequalene might also result in 

increased fecal elimination of 

cholesterol [17]. 

In conclusion, there is no doubt 

that diet rich in olive may decrease the 

risk of coronary heart disease through 

a decreased formation of 

atherosclerotic plaques by inhibiting 

LDL oxidation and improving the 

serum lipid profile. 
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فً صىرة الدهىن  Olea europaeaرة الزٌتىن تأثٍر المستخلص المائً لثم

 لإناث الأرانب

 
 *صباح عبد الرضا العبٍدي    *ولٍد حمٍد ٌىسف*    *سهى عبد الخالق الجىاري

 
 كليت العلْم للبٌاث/ خاهعت بغذاد -قسن علْم الحياة*

 *هعِذ أبحاد الاخٌت ّ علاج العقن/ خاهعت الٌِريي*

 

 :الخلاصت
هلغن/كغمن  همي ّ ى الدسمن ن همي الوسمخخلا الوما          01ّ 61ّ 1حراكيز هخخلفت )اخخبرث فعاليت ثلاثت 

لثورة الزيخْى ف  صْرة الذُْى لعشريي اًثى هي الأراًم  الوحليمت   قسموج ُملٍ الحيْاًماث عشمْا يا علمى أربم          

الوملكْرة   هدوْعاث بْاق  خوست حيْاًاث للودوْعت الْاحذة  خرعج الوداهي   المثلاد الأّلمى فوْيما بمالخراكيز    

سممابقا هممي الوسممخخلا فيومما خرعممج الودوْعممت الرابعممت بالوممام الوق ممر بْصممفِا هدوْعممت سممي رة بالوسممخخلا       

 يْها  61الولكْر فوْيا باسخخذام الواصت الذقيقت ّلوذة 

ن فم  هعمذت حركيمز اليْليسمخيرّت ّالشمحْم الثلاثيمت       P<0.05أظِرث الٌخا ح أى ٌُاك اًخفاضا هعٌْيا )

 ُ ّدليممت حبممل    VLDL)ن ّالبممرّحيي الممذٌُ  الممْا ا اليثافممت خممذا )    LDLٌ  الممْا ا اليثافممت ) ّالبممرّحيي الممذ

الشراييي للوداهي  الثلاد الوعاهلت بالوسخخلا الوا   لثورة الزيخْى هقارًت بودوْعت السي رة  كوا بيٌج الٌخا ح 

وداهي  المثلاد الوعاهلمت هقارًمت    ن للHDLن ف  البرّحيي الذٌُ  عال  اليثافت )(P<0.05اى ٌُاك ارحفاعا هعٌْيا 

 بودوْعت السي رة 

يويي الاسخٌخاج هي ُلٍ الذراست اى الوسخخلا الوا   لثورة الزيخْى يويي أى يقلت هي أخ مار أهمرا    

 ّححسيي صْرة الذُْى  LDL)الشراييي الخاخيت القلبيت هي خلات حثبي َ لأكسذة البرّحيي الذٌُ  ّا ا اليثافت )

 

 

 

 


