
Kufa Journal For Veterinary Medical Sciences                Vol. (5)              No. (1)              2014 

125 

 

Effect of Olea Europea, Allium sativum and Nigella sativa oils on concentration 

of some biochemical parameters in serum of hyperlipidemic male rats 
 

Najdat Ali AI-Kadhi*             Kasim Sakran Abass** 

 Mohammed Talat Abass*** 
 

*Department of Medical Laboratory Techniques, Kirkuk Technical College, Foundation of 

Technical Education, Baghdad, Iraq 

**Department of Basic Nursing Sciences, College of Nursing, University of Kirkuk, Kirkuk, Iraq 

***College of Pharmacy, University of Kerbela, Kerbela, Iraq 

*E-Mail: al_kadhi2012@yahoo.com 
 

Abstract: 

    The potential health benefits of various dietary oils in relation to the cardiovascular disease 

(CVD) recently receiving considerable attention. One of the risk factor for development of CVD 

is hyperlipidemia as a result of high fatty diet consumption. This study aimed to investigate the 

ameliorating effects of individual Olea europea, Allium sativum and Nigella sativa oils 

supplementation orally by gavage at 5 ml/ kg on lipid composition in serum of hyperlipidemic 

male wistar albino rats. Hperlipidemia was induced by high intake of diet rich of fat 3% (HFD). 

Animals were randomly segregated into five groups (each of five) and treated daily for six weeks 

as follow: Group A was negative control group consumed normal basic diet, the group B was 

positive control group consumed HFD, the group C consumed HFD with Olea europea oil, the 

group D consumed HFD with Allium sativum oil, the group E consumed HFD with Nigella sativa 

oil. Blood was obtained at the day zero and at the end of 2
nd

, 4
th 

and 6
th 

weeks of treatment and 

allowed to clot and centrifuged to obtain serum for estimation of lipid fractions 

spectrophotometrically. It has been evaluated that the tested oils play a major role in lipid 

lowering capacities through the results of the oil supplementation for hyperlipidemic rats in 

group C, D, and E which recorded significant reduction (P < 0.05) in total  cholesterol(TC), 

triglycerides(TG), low density lipoprotein(LDL), very low density lipoprotein (VLDL) and small 

size particles of low density lipoprotein (sdLDL) levels with significant decline in atherogenic 

index (AI) value from end of 2
nd

 week of treatment when compared with the  +ve control group 

(group B), while this significant reduction (P < 0.05)were recorded at the end of 6th weeks of 

treatment when compared with the -ve control group (group A). On other hand the level of high 

density lipoprotein (HDL) were recorded significant increase (P < 0.05) from end of 2
nd 

week of 

treatment when compared with the +ve control group (group B) and after 6
th 

weeks of treatment 

when compared with –ve control group (group A).These study reveals the beneficial effect of the 

tested oils to the treatment of hyperlipidemia and remarkable reduce of atherogenicity. This 

effect, may be attributed to the constituent of oils for unsaturated fatty acids, sulfhydryl group, 

polyphenolic compounds and flavonoids which they have possesses an ameliorating and lowering 

capacities in addition to  antioxidant activities. 
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 :ةالخلاص

. ِٚٓ  اٌذِٛيخ ٚالأٚػيخاٌمٍت  ثأِشاضخبصخ فيّب يزؼٍك  اٌصحيخرؼضٜ اٌٝ فٛائذ٘ب  إٌجبريخاٌىجشٜ ٌٍضيٛد  الأّ٘يخاْ     

 ٚإٌبردخٔبخّٗ ِٓ اظطشاثبد فٝ صٛسح دْ٘ٛ اٌذَ  اٌذِٛيخ ٚالأٚػيخٌظٙٛس ٚرطٛس اِشاض اٌمٍت  ٚاٌخطشح خاٌّٙيئاٌؼٛاًِ 

يٛأٝ . ٌزا صّّذ ٘زٖ اٌذساسٗ لايدبد رأثيشردشيغ ثلاثخ ِٓ وثشح رٕبٚي الاغزيٗ اٌغٕيٗ ثبٌذْ٘ٛ ٚخبصخ اٌّشجؼٗ راد ِٕشآ ح

أٛاع ِٓ اٌضيٛد إٌجبريٗ ؛ صيذ اٌضيزْٛ , صيذ اٌثَٛ ٚ صيذ اٌحجٗ اٌسٛداء ػٍٝ رشاويض دْ٘ٛ ِصً اٌذَ في روٛس اٌدشراْ 

% د٘ٓ(. رُ ػضي 3) ِفشغخ اٌذْ٘ٛ . اسزحثذ فشغ اٌذْ٘ٛ فٝ اٌدشراْ ردشيجيب ِٓ خلاي رضٚيذُ٘ ثبٌؼٍيمٗ اٌغٕيٗ ثبٌذْ٘ٛ

خشراْ فٝ وً ِدّٛػٗ( ٚرُ ِؼبٌدخ اٌدشراْ يِٛيب ٌّٚذحسزخ اسبثيغ وبلارٝ : ِدّٛػخ  5اٌدشراْ ػشٛائيآ اٌٝ خّسخ ِدبِيغ )

)آ( صٚدد ثبٌؼٍيمٗ اٌطجيؼيٗ ٚاػزجشد ِدّٛػٗ اٌسيطشٖ اٌسبٌجٗ. ِدّٛػخ )ة( صٚدد ثبٌؼٍيمٗ اٌغٕيٗ ثبٌذْ٘ٛ ٚاػزجشد 

خجٗ. ِدبِيغ )ج, د,ٖ( صٚدد ثبٌؼٍيمٗ ِفشغخ اٌذْ٘ٛ ٚػٌٛدذ ثضيذ اٌضيزْٛ ,صيذ اٌثَٛ ٚ صيذ اٌحجٗ ِدّٛػخ اٌسيطشٖ اٌّٛ

اٌسٛداء ػٍٝ اٌزٛاٌٝ. رُ اٌحصٛي ػٍٝ اٌذَ ِٓ خّيغ اٌدشراْ فٝ ثذايخ اٌزدشثٗ ٚفٝ ٔٙبيخ الاسجٛع اٌثبٔٝ, اٌشاثغ ٚاٌسبدط ِٓ 

ٖ/دليمٗ ٚحفظذ رحذ اٌزدّيذ ٌحيٓ اخشاء اٌزحبٌيً اٌجبيٛويّيبٚيٗ دٚس 3500فزشح اٌّؼبٌدٗ. رُ فصً ِصً اٌذَ ثبٌّٕجذٖ 

ٔبِٔٛيزش. ثيٕذ ٔزبئح ِؼبٌدخ اٌدشراْ ِفشغخ اٌذْ٘ٛ ثبٌضيٛد  520ثبسزخذاَ خٙبص ليبط اٌطيف اٌعٛئٝ ػٍٝ غٛي ِٛخٝ 

د ,ٖ ( ٚرٌه ِٓ خلاي رحذ الاخزجبسػٍٝ وفبءح ٘زٖ اٌضيٛد وّٕظُ ٚخبفط ٌذْ٘ٛ ِصً اٌذَ غيش اٌّشغٛثٗ في اٌّدبِيغ )ج ,

ثبلاظبفٗ اٌٝ ٘جٛغ ِؼٕٜٛ فٝ  ,TG, TC, and LDL  ,VLDL sdLDL( ٌزشاويض وً ِٓ  > 0.05Pأخفبض ِؼٕٜٛ )

ٚرٌه فٝ ٔٙبيخ الاسجٛع اٌثبٔٝ ِٓ اٌّؼبٌدٗ ػٕذ اٌّمبسٔٗ ِغ ِدّٛػخ اٌسيطشٖ اٌّٛخجٗ )ة( ٌٚىٓ ٘زا الأخفبض   AIليّخ

ٔٙبيخ الاسجٛع اٌسبدط ِٓ اٌّؼبٌدٗ ػٕذ اٌّمبسٔٗ ِغ ِدّٛػخ اٌسيطشٖ اٌسبٌجٗ )آ( . ِٚٓ خبٔت اخش سدٍذ  اٌّؼٕٜٛ سدٍذ فٝ

( فٝ ٔٙبيخ الاسجٛع اٌثبٔٝ ِٓ اٌّؼبٌدٗ ثبٌضيٛد ػٕذ اٌّمبسٔٗ ِغ ِدّٛػخ اٌسيطشٖ  P< 0.05صيبدٖ ِؼٕٛيٗ ) HDLِسزٜٛ

ذ اٌّمبسٔٗ ِغ اٌّدّٛػٗ اٌسيطشٖ اٌسبٌجٗ )آ( . ٔسزٕزح ِٓ ٘زٖ اٌذساسٗ اٌّٛخجٗ )ة( ٚفٝ ٔٙبيخ الاسجٛع اٌسبدط ِٓ اٌّؼبٌدٗ ػٕ

, ثأْ اٌضيٛد فٝ ٘زٖ اٌذساسٗ يزّزغ ثمبثٍيزٙب ػٍٝ احذاس اٌزبثيشاد الايدبثيٗ ػٍٝ صٛسح دْ٘ٛ ِصً اٌذَ فٝ اٌدشراْ ِفشغخ 

ٍت اٌششاييٓ, ٚلذ يؼضٜ ٘زا اٌزبثيش ػٍٝ ٚثبٌزبٌٝ رمٍيً ِٓ فشص احذاس رص AIاٌٝ لبثٍيزٙب ػٍٝ خفط ليّخ  اٌذْ٘ٛ ثبلاظبفٗ

احزٛاء ٘زٖ اٌضيٛد ػٍٝ اٌّشوجبد اٌحٍميٗ اٌّزؼذدٖ ِٚشوجبد وجشيزيذ اٌٙبيذسيً ٚاٌّشوجبد اٌفلافيٕٛيذيٗ اٌّزّيضٖ ثخصبئصٙب 

  إٌّظّٗ ٚخبفعٗ ٌزشاويض دْ٘ٛ اٌذَ ثبلاظبفٗ اٌٝ ٔشبغٙب اٌّعبدٖ ٌلاوسذٖ.
 

 .ذ اٌحجٗ اٌسٛداء , فشغ دْ٘ٛ اٌذَصيذ اٌضيزْٛ , صيذ اٌثَٛ , صي :لمفحاحيةالكلمات ا

 

Introduction: 

    The Mediterranean diet was first 

popularized in the 1970s when studies 

showed that Mediterranean countries have 

diets associated with low incidence of 

cardiovascular  disease  and   atherosclerosis  

(1). In fact, dietary fat composition is the 

primary determinant of serum triglyceride, 

total cholesterol, high density lipoprotein, 

low density lipoprotein and very low density  

lipoprotein, which are the main blood lipid 

risk for coronary artery disease. 

Furthermore, it is well known that dietary 

polyunsaturated fatty acids lower serum 

cholesterol and conversely, saturated fatty 

acids elevated serum cholesterol in high fat 

diets, regardless of their fatty acid 

composition, were considered 

hypercholesterolemic compared to low fat 

diets (2). The Mediterranean diet 
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characterized by consumption of dietary 

fiber, fresh vegetables such as olive and 

garlic, seeds such as Nigella sativa and low 

intake of saturated fats and meat (3). 

Mediterranean diets produces favorable 

effects on blood lipids and protects against 

oxidative stress, the latter being thought to 

represent one of the mechanisms leading to 

atherosclerosis and cancer (4).   Olea 

europea (olive) oil is alpha linoleic acid rich 

diet which improved by some authors that 

have ability for prevention of atherosclerosis 

(5,6); this diet decreases plasma cholesterol 

(7) and control blood lipid levels (8). 

Phenolic compounds of Olea europea 

inhibits platelet aggregation (9), also possess 

antioxidant activities (10). Allium sativum 

traditionally known as garlic has been 

considered as one of the blood lipid lowering 

agents and various studies confirmed this 

effect and others did not (11). The main 

component of volatile oils which contained 

in Allium sativum were allyl propyl disulfide 

and diallyl disulfide are the active agents for 

hypolipidemic and antiatherogenic 

(12,13).So, the garlic medicinally used for 

lowering blood cholesterol and blood 

pressure, preventive and treatment of 

cardiovascular disease by reducing platelet 

aggregation through inhibition prostaglandin 

E2 and the release of fibrinogen degradation 

products (14). 

    Nigella sativa commonly known as black 

seeds belongs to family Ranunculaceae. It 

has been use in many Middle Eastern 

countries as a natural remedy (15). Nigella 

sativa seeds presented fixed and essential 

oils. Thymoquinone considered the major 

component of the essential oil, which 

possess several biological activities (16). 

Hence, fixed oil of the Nigella sativa 

produced a decrease in serum cholesterol in 

rats and an increase in glutathione level (17).  

Additionally, flavonoid compounds of both 

types of Nigella seeds (sativa and arvensis) 

have been reported to have a very crucial 

role for scavenging of free radicals also 

possess antioxidant activity (10, 18). To 

clarify the effect of the oils in this study on 

the lipid fractions at the hyperlipidemic state 

within different periods, a further aim, the 

present study was proposed to investigate 

the influences of Olea europea, Allium 

sativum, and Nigella sativa oils 

supplementation on the concentrations of 

serum lipid profile of induced 

hyperlipidemic male rats.   

 

Materials and Methods: 

    The experiment carried out on 25 healthy 

adult male albino wistar rats, twelve weeks 

old, weighing 160 ± 8 gm. Rats were 

acclimatized under environmental condition 

with 24 ± 3 
o
C, 12hr light/dark cycle and 

good ventilation with standard chow fed 

with water ad libitum. Following 

acclimatization for one week before use, the 

animals were randomly segregated into five 

groups each included (5) rats and labeled as 

A, B, C, D, and E and treated daily for six 

weeks with tested oils were purchased from 

local markets (Kirkuk City, Iraq) as follows: 

Group A (-ve control group); was given 

normal diet and water. 

Group B (+ve control group); was given 

high fatty diet with 3% fat (HFT) daily for 

six weeks to induce hyperlipidemia. 

Group C: was given HFD with intubation of 

Olea europea oil 5 ml/ kg B.W. daily for 6 

weeks. 

Group D: was given HFD with intubation of 

Allium sativum oil 5 ml/ kg B.W. daily for 6 

weeks. 

Group E: was given HFD with intubation of 

Nigella sativa oil 5 ml/ kg B.W. daily for 6 

weeks.  

The blood samples were obtained in plan test 

tubes without anticoagulant from all rats of 

above groups after 8 hours fasting (water ad 

libitum) by retro-orbital sinus puncture   

under mild ether anesthesia at day zero and 

considered as a baseline data of all groups 
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and thereafter at the end of 2
nd

, 4
th

, and 6
th

 

weeks of treatment from all treated and 

control groups. Blood allowed to clot at 

room temperature for30 min, and 

centrifuged for 15 min. at 3500 rpm. Serum 

was separated and stored at deep freeze for a 

maximum 7 days before analysis. Fractions 

of lipid concentrations were estimated 

spectrophotometrically and commercially 

available kit. Total cholesterol (TC) and 

triglyceride (TG) concentrations were 

estimated by enzymatic colorimetric test 

whereas the high density (HDL) and low 

density (LDL) level were estimated by 

precipitation technique as instructed by the 

manufacturer protocol provided. The values 

of very low density lipoprotein VLDL were 

calculated using the following formulas: 

VLDL-cholesterol= TG/ 2.175. The 

atherogenic index (AI) was calculated by 

dividing the concentration of LDL to the 

HDL, whereas the small dense LDL particle 

size (sdLDL) was calculated by dividing the 

concentration of TG to the HDL (19). 

Statistical analysis: 

    All data from this paper were expressed as 

mean ± S.E. One-way analysis of variance 

(ANOVA) used the SigmaPlot 11 (Systat 

software, inc). Tukey post-tests were 

performed for multiple group comparison. In 

all data, statistical significance was set at P < 

0.05.  

 

Results: 
    Results from Tables.1-3 were showed the 

lipid fractions at day zero demonstrated a 

low baseline in control group. The group of 

rats which fed with high fatty diet (HFD) for 

six weeks, hyperlipidemia occurred in 

experimental rats and considered as +ve 

control group as indicated by significant 

increasing (P < 0.05) of TG, TC, LDL, 

VLDL, and sdLDL levels, but significant 

decreasing (P < 0.05) of HDL level at the 

end of 2
nd

 weeks of treatment, this 

significant effect became more obliviously at 

the end of 4
th

and 6
th

 weeks of treatment 

when compared with the same 

corresponding weeks of –ve control group. 

These results accompanied by AI value were 

recorded a significant increasing (P < 0.05) 

in the +ve control group when compared 

with the–ve control group. 

    On the other hand, the results of 

supplementation of Olea europea, Allium 

sativum, and Nigella sativa oils to 

hyperlipidemic rats for six weeks recorded a 

favorable effect in improving serum lipid 

parameters as shown by significant 

decreases (P < 0.05) in the levels of TG, TC, 

LDL, VLDL, and sdLDL, whilst a 

significant increasing (P < 0.05) in the HDL 

level after 2
nd

, 4
th

 and 6
th

 weeks of treatment 

were compared with the +ve control group 

and after 6
th

 week when compared with the 

same corresponding weeks of –ve control 

group. The results of the study also showed 

that the Olea europea, Allium sativum, and 

Nigella sativum oil treated groups exhibited 

significant decline (P < 0.05) in AI value 

after 2
nd

, 4
th

, and 6
th

 weeks of treatment 

when compared with +ve control group and 

after 6
th

 weeks of treatment when compared 

with -ve control group. While the +ve 

control group increases significantly (P < 

0.05) in concentration of all lipid fractions 

and AI value within 2
nd

, 4
th

, and 6
th

 weeks of 

treatment and the increment was highly 

significant at the end of 6
th 

weeks of 

treatment when compared with day zero and 

with the other weeks of treated and control 

groups. Whereas other three groups which 

treated by Olea europea, Allium sativum, 

and Nigella sativa oils were recorded 

significant decrease (P < 0.05) in 

concentration of all lipid fractions and AI 

value at the end of 6
th

 week of treatment 

when compared with 2
nd

 and 4
th

 weeks of 

treatment within each oil treated group and 

with the baseline of –ve control group. 
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Table 1: The effect of Olea europea, Allium sativum, and Nigella sativa oils supplementation for two weeks on the levels of serum 

TG, TC, HDL, LDL, VLDL, sdLDL, and AI value in hyperlipidemic rats (N=5). 

 

 

Treated 

groups 

 

Week

s 

 

Triglycerid

e 

(mmol/L) 

Total 

cholestrol

(mmol/L) 

High 

density 

lipoprotein

(mmol/L) 

Low  

density 

lipoprotei

n(mmol/L

) 

Very  Low  

density 

lipoprotein

(mmol/L) 

Small dense 

low-density 

lipoprotein(

mmol/L) 

 

Atherogenic index 

(AI) 

 

Base line Zero 0.88±0.01 
Ø
 1.88±0.07 

Ø
 

0.88±0.08 
Ø
 0.77±0.01 

Ø 

0.40±0.04   

Ø 

1.01±0.12  Ø 0.87±0.12 Ø 

 

Group  A 

-ve control 

2 0.88±0.01
Ø
 2.02±0.12 

Ø
 

0.88±0.03 
Ø
 0.76±0.01 

Ø 

0.40±0.04   

Ø 

1.0±0.33  Ø 0.86±0.33 Ø 

Group B 

(HFD)       

+ve control   

2 1.38±0.03 ¤ 2.63±0.04 

¤ 

0.55±0.08 ¤ 1.44±0.08  

¤ 

0.63±0.01 

Ø 

2.51±0.37 ¤ 2.62±1.03 ¤ 

Group  C 

HFD + Olea 

europea oil 

2 0.80±0.01 

Ø 

1.81±0.01  

Ø 

0.97±0.03 

Ø 

0.72±0.05  

Ø 

0.37±0.04 

Ø 

0.82±0.33 Ø 0.74±1.6   Ø 

Group  D 

HFD +   

Allium  

sativum oil 

2 0.83±0.07  

Ø 

1.80±0.01  

Ø 

0.89±0.05  

Ø 

0.77±0.05  

Ø 

0.38±0.03 

Ø 

0.93±1.4  Ø 0.86±1.02 Ø 

 

Group E 

HFD + 

Nigella sativa 

oil 

2 0.99±0.04 

Ø 

1.90±0.01  

Ø 

0.74±0.01  

Ø 

0.76±0.07  

Ø 

0.45±0.01  

Ø 

1.34±0.4  Ø 1.02±0.7  Ø 

Data in the table are represents as mean ± SE.  
§, Ø, ¤

Different letters indicates to significant between groups in the same columns at same weeks. 
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Table 2: The effect of Olea europea, Allium sativum, and Nigella sativa oils supplementation for four weeks on the levels of serum 

TG, TC, HDL, LDL, VLDL, sdLDL, and AI value in hyperlipidemic rats (N=5). 

 

 

Treated 

groups 

 

Week

s 

 

Triglycerid

e 

(mmol/L) 

Total 

cholestrol

(mmol/L) 

High 

density 

lipoprotein

(mmol/L) 

Low  

density 

lipoprotei

n(mmol/L

) 

Very  Low  

density 

lipoprotein

(mmol/L) 

Small dense 

low-density 

lipoprotein(

mmol/L) 

 

Atherogenic index 

(AI) 

 

Base line Zero 0.88±0.01 

Ø 

1.88±0.07 

Ø 

0.88±0.08 

Ø 

0.77±0.01 

Ø 

0.40±0.04   

Ø 

1.01±0.12  Ø 0.87±0.12 Ø 

 Group  A 

-ve control 

4 0.82±0.07 

Ø 

1.81±0.03 

Ø 

0.95±0.01 

Ø 

0.85±0.01 

Ø 

0.38±0.03      

Ø 

0.86±0.7  Ø 0.89±1.01 Ø 

Group B 

(HFD)       

+ve control   

4 1.55±0.01 ¤ 2.87±0.02 

¤ 

0.42±0.08 ¤ 1.62±0.03 

¤ 

0.71±0.04 ¤ 3.69±0.12 ¤ 3.85±0.3   ¤ 

Group  C 

HFD + Olea 

europea oil 

4 0.73±0.01  

Ø 

1.82±0.02  

Ø 

1.16±0.01 

Ø 

0.71±0.07  

Ø 

0.33±0.04  

Ø 

0.63±1.04  Ø 0.60±0.7  Ø 

Group  D 

HFD +   

Allium  

sativum oil 

4 0.74±0.03  

Ø 

1.71±0.02  

Ø 

1.01±0.02  

Ø 

0.67±0.06  

¤ 

0.34±0.01  

Ø 

0.73±1.5  Ø 0.66±0.3   Ø 

Group E 

HFD + 

Nigella sativa 

oil 

   4                                                        0.83±0.08  

Ø 

1.78±0.03  

Ø 

0.83±0.08  

Ø 

0.65±0.06  

Ø 

0.38±0.04 

Ø                                                                                  

1.0±1.02  Ø 0.78±0.75 Ø 

Data in the table are represents as mean ± SE.  
§, Ø, ¤

Different letters indicates to significant between groups in the same columns at same weeks. 
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Table 3: The effect of Olea europea, Allium sativum, and Nigella sativa oils supplementation for six weeks on the levels of serum TG, 

TC, HDL, LDL, VLDL, sdLDL, and AI value in hyperlipidemic rats (N=5). 

 

 

Treated 

groups 

 

Week

s 

 

Triglycerid

e 

(mmol/L) 

Total 

cholestrol

(mmol/L) 

High 

density 

lipoprotein

(mmol/L) 

Low  

density 

lipoprotei

n(mmol/L

) 

Very  Low  

density 

lipoprotein

(mmol/L) 

Small dense 

low-density 

lipoprotein(

mmol/L) 

 

Atherogenic index 

(AI) 

 

 Base line Zero 0.88±0.01Ø 1.88±0.07 

Ø 

0.88±0.08 
Ø
 0.77±0.01

Ø 

0.40±0.04   

Ø 

1.01±0.12  Ø 0.87±0.12 Ø 

Group  A -ve 

control 

6 0.96±0.04Ø 2.0±0.05Ø 1.09±0.04Ø 0.90±0.09

Ø 

0.44±0.02 

Ø 

0.88±1.02 Ø 0.83±2.2  Ø 

Group B 

(HFD)       

+ve control   

6 1.80±0.03§ 3.02±0.04 

§ 

0.31±0.05 § 1.79±0.07

§ 

0.82±0.01 § 5.81±0.6  § 5.77±1.4  § 

Group  C 

HFD + Olea 

europea oil 

6 0.61±0.08¤ 1.76±0.01

¤ 

1.36±0.01¤ 0.62±0.05

¤ 

0.28±0.03  

¤ 

0.44±0.8   ¤ 0.45±0.5  ¤ 

Group  D 

HFD +   

Allium  

sativum oil 

6 0.60±0.04  

¤ 

1.65±0.01 

¤ 

1.19±0.09 ¤ 0.61±0.05 

¤ 

0.27±0.01 ¤ 0.50±0.44  ¤ 0.51±0.55 ¤ 

Group E 

HFD + 

Nigella sativa 

oil 

6 0.65±0.03  

¤ 

1.75±0.01  

¤ 

0.96±0.09  

Ø 

0.61±0.05  

¤ 

0.30±0.01 ¤ 0.68±0.33 ¤ 0.63±0.5   ¤ 

Data in the table are represents as mean ± SE.  
§, Ø, ¤

Different letters indicates to significant between groups in the same columns at same weeks.
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Discussion: 
    In this study, highly fatty diet with 3% fat 

(HFD) for six weeks loaded to experimental 

rats could generate hyperlipidemia. The 

results of the serum lipid profile of group 

(B) reveled in tables 1-3, that the serum  TC, 

TG, LDL, sdLDL, and VLDL to have 

increased at the end of 2
nd 

week  till end of 

experiment when compared with the 

baseline levels of control group, whereas 

HDL concentration showed significant 

decrease. The results of the present study are 

consistent with that from previous study 

(19). Lipid profile changes are associated 

with the phenomenon that excessive load of 

fat fraction (cholesterol) to the liver above 

the acceptable level of its normal 

physiological limit causes the liver to be 

unable in metabolizing the lipids, therefore 

resulting in high cholesterol return to the 

blood circulation (20).  Studies in both 

animals and humans have demonstrated that 

prolonged high cholesterol concentration in 

the circulating blood positively correlates 

with developing atherosclerosis (21,22). In 

this study, however the treatment of 

hyperlipidemic rats with Olea europea, 

Allium sativum, and Nigella sativa  oils for 

six weeks were not only  recorded a 

remarkable reduction of lipid profile, but 

also a protective effect against 

atherosclerosis as indicated by a reduced AI 

value (Tables 1-3). So, the present data 

demonstrated that the supplementation of 

studied oils for hyperlipidemic rats were 

inhibited the elevation of serum lipid 

fractions. The lipid lowering effects of the 

studied oils possesses lipid lowering 

properties. The mechanism on how exactly 

the oils could lower blood lipid fractions 

requires further investigation, but it was 

postulated that high polyphenolic, flavonoids  

and sulfhydryl compounds concentrated in 

the studied oil preparations could partly 

explain the underlying mechanism of its 

lowering properties. The mechanism of  

 

serum lipid lowering belonged to delayed 

lipid absorption from gastrointestinal tract 

(GIT) and diminished LDL-C synthesis by 

the liver (23). In vitro study, the hepatocytes 

treated by garlic-derived organosulfur 

compounds inhibited for synthesis of 

cholesterol (24),via inhibition of 3-hydroxy-

3-methylglutaryl-coenzyme A reductase, a 

critical enzyme in the cholesterol 

biosynthesis pathway (25). Garlic-derived 

compounds may also inhibit other enzymes 

in this pathway, including sterol 4-alpha 

methyl oxidase (26-29).  

    Dry and wet garlic extract contents of 

total phenolic compounds were moderate in 

garlic while high in green and black oils 

(10). There was considerable interest in the 

potential health benefits of oil seeds such as 

Nigella sativa, flaxseeds and soybean 

especially regarding to cardiovascular 

diseases and cancer. This interest in oil seeds 

relates to their high content of 

polyunsaturated fatty acids (30), flavonoids 

and related polyphenolic compound, which 

may possesses cholesterol-lowering  and 

antioxidant activities (10, 31). 

    Other investigators stated that, the 

diabetic rats fed with ground nuts oil or olive 

oil showed a significant reduction in the 

levels of TG-TC - LDL- VLDL-and 

elevation in HDL level when compared with 

corresponding controls (32, 33). 

Furthermore (35), observed that TG,TC 

plasmatic levels did not changed, whereas 

levels of LDL decreased significantly, as 

well as levels of PUSFA and levels of 

apoprotein B. The HDL increased 

significantly as well as levels of apoprotein 

A1  and apoprotein E also increased in olive 

oil or sunflower oil fed men. Elevated 

concentrations of plasma HDL protect the 

arterial wall from the development of 

atherosclerotic plaque facilitated by reverse 

cholesterol transport (35).In plasma, HDL-c  

concentrations are modulated in a number of 
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ways including the uptake of entire HDL 

particle, the selective uptake of cholesterol 

ester by the liver and steroidogenic organs  

via scavenger receptor B class 1(SR-B1) 

(36). Any disturbance in lipoprotein 

metabolism is reflected in the lipid profiles 

of blood plasma and liver. Since the liver has 

a major role in the metabolism of 

lipoprotein. Fat accumulation in the liver 

may also occur if there is any derangement 

in the production of lipoprotein, especially 

its apoprotein part (36). Another aspect that 

can be used in assessing the risk of CVD is 

the estimation of the sdLDL particles. In this 

study the sdLDL particles recorded 

significant elevation (P < 0.05) due to an 

increased TG to HDL ratio in high fat diet 

group which was significantly reduced (P < 

0.05) upon supplementation with tested oils 

(Tables 1-3). Particles of sdLDL are thought 

to be more susceptible to oxidative 

modification and subsequent uptake by 

scavenger receptors on active macrophages 

leading to the development of lipid-laden 

foam cells (37). 

    The observed increase of sdLDL 

concentration is mainly belonged to high TG 

to HDL ratio. The intrinsic properties of  

sdLDL  particles have been suggested to be 

biologically responsible for increasing the 

developing  CVD  (38) with numerous 

studies reporting that the presence of  sdLDL 

particles is associated with a more than 

three-fold increase  in the risk of coronary 

artery disease (39), through the ability of  

sdLDL  for penetration the arterial wall more 

easily and have a higher capacity to bind to 

intimal  proteoglycans,  these all properties 

that are associated with great atherogenecity 

(40).  

    So the results of this study revealed the 

supplementation of the tested oils improved 

the level of sdLDL particles to control level 

(Tables 1-3),therefore brings the 

experimental rats protected from atherogenic 

elements, which was indicated by significant 

decline (P < 0.05)in the AI value in oil 

treated groups when compared to the +ve  

and baseline of  -ve control groups. So the 

other important application of plasma lipid 

markers that is relevant to CVD risk is the 

association between the LDL to HDL ratio 

known as atherogenic index (AI). This point 

also demonstrated from the results of the 

study which showed the supplementation of 

the studied oils to the hyperlipidemic rats 

had a strong hypolipidemic effects with 

reduction of serum LDL level and an 

increase of HDL level (Tables 1-3) 

moreover, the AI markedly decreasing due to 

significant decrease of LDL level in oil 

treated groups (Tables 1-3). The observed 

increase of HDL is one of the most 

important criteria of antisclerotic agents. 

Numerous studies have demonstrated with a 

lower incidence of CVD (38). The increase 

in HDL levels observed in our study might 

be belonged to the stimulation of pre-β HDL 

and reverse cholesterol transport (41), 

whereas decreases the atherogenic markers. 

From this point of view, it is interesting that 

the studied oils brought down the elevated 

levels of TG, TC, LDL, VLDL, and sdLDL 

in hyperlipidemic rats to normal level after 

treatment for six weeks. Also, there is an 

increase in HDL which is a desirable feature, 

for reducing the AI value and protecting 

from incidence of atherogenic problems. 

Finally, these interesting finding suggest 

further investigations for the possible use of 

different doses of oil or combination of 

different oils for ameliorating of 

hyperlipidemic conditions and to elucidate 

their mechanism of action. 
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