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ABSTRACT 

The present study was performed on rabbits for studying the possible role of garJic 

powder as an anUiJpJdaemlc agent in tile prevenUon of hyperllpldaemJa and athero

sclerosis. The animals were kept on atherogenIc dIet showed a delclerlOtls c)Jange In 

IlpJd proflle than the normal control om: which was clearer In the slgn/ncaat elevation 

of serum cholcslefoJ. trJacyJgJycerol (TAO), Jow-densJty lipoproteIn ILDL), and total 

saturated free fatty acids, while hIgh-densIty lipoprotein (HDL), and total unsaturated 

free fatty acids levels were decreased. 011 the other hand the rabbits kept on athero

genIc diet and supplemented with garlic powder showed sigJJif)awUy better lipid pro

me. Il is suggested that. garlic powder is an Important determinant of serum lIpid lev

el, which Is an snUllpldaemlc agent agaJnsl the pathogenesis of aUJcrosCif!.(OSIS . 

Key Words: Garlic. lipid profile, maJondJaJdehyde, hypercholesterolemia, athero

sderosis. free fatty acid fractionation. 

INTRODUCTION 
The most abundant s ulfu( compound Ln 

garlic Is allun (S-aJlylcystelne sulfoxIde). 

which Is present at 10 mg/g in fresh garUc or 

30 mg/ g dry garBc. The general composition 

of garlic Is about 65% water, fructose

containing carbohydra tes, sulfur-containing 
compounds. proteins. free amino acids, vita

m.l.ns, minerals, llplds and fatty acids . GarBc 
was relatively safe. cheap herbs drug used for 

treatment (LaWBOn 1993 6. LawlIOn 1998). 

AtherosclerosJs Is a chronic disease that Ls 

caused by damage to the axterlal wall from In

OammaUon as well as flbro -fatty deposits. 

ThJs condition also involves several cell types. 
particularly smooth muscle cells. monocyte

derived macrophages, T-Iyrnphocytes and 
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platelets (Schwartz et 81_. 1999). Atheroscler

osis Is consldered as one of the principal 

causes of morbidity and mortaJlty worldWide. 

The development of atheroscie(osls, identifica

tion of Jts risk factors and remecUes for its 

compUcatJons has been elUCidated In recen t 

decades (Bltzur et al .• 2005). Dlelary therapy 

1s the fLrst step In the treatment of at hero
sclerosis . This intervention lJwoives the inclu

SiOn in the dIet of materials such as soluble fi

bers. soy protel~ s and garlIc, which may 

lower lipid concentraUons to desired targets 
without the use of drugs (Sr1n1vasao. and Sri
nivasan 1995). A meta-analysIs of 13 trials 

showed. tha t, garlic tablets significantly re
duced total blood cholesterol levels (Stev1n

eon et al,. 2000). 
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The obJ_ of the _ent Inveatlga

lion were: 
a) EsUmation of serum total lipId, total 

cholesterol. trtacylgIycerol. high density 

lipoprotein-cholesterol (HDL_C), low 

density lipoprotein-cholesterol (LDL_C) 

and Very low density lipoprotein 

(VLD_C). 

b) Determtnatlon of the antioxidant activi

ty In blood and tissue in different rabbit 

grouping. 
c} Determination of the free fatty acid 

fractionation In serum by gas Hquld 

chromatography. 

d) Histopathological examination. 

MATERIALS AND METHODS 
Animals: 

For performing the present study forty 

white male New-Zealand rabbits of one month 

old which were used In the experimental tn

vesugatlon of thiS s tudy. Rabbits were ob

tained from laboratory anLmal research center 

faculty of agriculture , Mansoura University. 

The rabbits were randomly d1V1ded Into four 

mal.n equal groups: 

Group I: (Control group) 

Comprised len rabblls. kept on basal baJ

anced diet. The feeding was carried out for 30 

days. 

Group D: (Garlic group) 

This group Included ten rabbits. kept on 

basaJ balanced diet s upplemented With 2% 

Garllc powder for 30 days. 

Group m: (Cholesterol group) 

This group consisted of ten rabbLts. kept 

on basal balanced diet supplemented wtth J % 

cholesterol for 30 days. (Aftab. et ai .• 2007). 
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Group IV: (Cholesterol +Garllc group). 

This group lncluded ten rabbits, }{ept on 

basal balanced diet supplemented With 1% 

cholesterol and 2% garlLc powder for 30 days. 

(SanJay and Sublr. 2002). 

Collection of blood sample: 
At the end of the experiment (30 days), 

overnight fastlng blood samples were col
lected by veln puncture of t!le margtnal ear 

vein. Approxllnately 6.0 ml of blood were ob

tained from each animal In all groups In a 

clean and dry centrifuge tubes, then allowed 

to coagulate at room temperature for 30 mtn

utes. 

The collected blood samples were centri

fuged at 3000 rpm for 15 minutes to separate 

clear serum samples. The separated serum 

samples were kept at _20°C for determination 

of the followtng biochemical parameters: 

1- Total Upld concentration (TL) according 

to Zollner and K1r.ch. (1962). 

2- Total cholesterol concentraUon (TCl ac

cording to AllaIn et. al .• (1974). 

3- TrlacylgJycerol concentration 

cordlng to Foeaati and 

(1962). 

(TAG) ac

i'rencfpe. 

4· High density lipoprotein - cholesterol 

concentration (HDL_C) according to Lo

pez -Vlrella et 01 •• (1977). 

5· Low density lipoprotein - cholesterol cal

culation (LDL _ C) accordlng to Fr1edwald 

et. al .• (1972). 
6· Very low density lipoprotein - cholesterol 

calculation (VLOL_C) accordlng to 

Vance and Vance. (1996). 

7- Malondlaldhyde concentration IMDA) ac

cording to Draper and Hadley. (1990). 

8- Free fatty acid fractionation accordlrtg to 
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RadWlUl. (1978). 

These parameters were deternUned by us
ing commercial kits from {BlodiagnosUc. Dok
kl. Giza. Egypt) . 

Dissection of C!Xper[mental rabbits: 

Tissue sampllng: 

Heart, liver and large blood vessels were 
taken from each group after had been sacri

ficed at the end of the experi ment for determi

nation of: 
llssue Malondlaldhyde concentration 

(MOil) acconllng to Yoahloka ot aI .• (1982). 

H1stopathologlcalllndlng: 

Large blood vessels were fully lmmersed in 
formalin 40% and stored In containers for his

topathological exarnlnaUon. accordIng to 

Wooda and EW8 (1994). 

RESULTS & DISCUSSION 
The obtained results showed that the ser

UDl levels of total llplds, total cholesterol, 
TAO, LDL_C, VLDL_C, and saturated free fat

ty acids were increased while values of HDL_C 

and unsaturated fatty acids were decreased In 

animal kept on basal balanced dJet supple

mented with 1 % cholesterol. On the other 

hand. animals kept on basal balanced diet 

supplemented wah 1 % cholesterol and 2% 
garl1c powder showed lower levels of total Up

ids, total cholesterol. TAG. LDL_C, VLDL_C. 

and saturated free fatty acids. and higher lev

els of HDL_ C, and total unsaturated free fatly 

acids when compared with control group. 

These findings were in agreement with a pre
Vious study con ducted by Mtthadl et al .• 

(1991) who slaled that, male rabbIts. when 
fed a cholesterol-rich diet. showed an Lncrease 
In the levels of cholesterol and total Jlpids 111 

plasma, aorta and liver. Moreover. the same 
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study showed that. garlic su pplementatJon to 

cholesterol r Jch die t s ignificantly decreased 
cholesterol and total lipids levels. The choles· 

terol·lowerlng effect of garlic Is due to de

creased hepatic synthesiS of cholesterol. wh ile 
the trlacylglycerol·lowertng effect Is due to in· 

hlblted fatty acid synthesIs as shown in rat 

hepatocytes In vitro (Ych and Yeh, 1994). 

Our results were [n agreement with study of 
Elmabdl et al., t2008} who reported that. 

fresh c(Ushed garltc Is effective In lowering 

cholesterol levels; hence. It can playa role In 

the prevention of atherosclerosis. In addition. 

the results also agree with those of Sbela et 
al .• (2005) who r eported that adding aqueous 
extract of raw gartlc with 1% cholesterol to 

rabbits' dJet slgn.tOcantly decreased plasma 

total cholesterol and LOL-C. 

Initiation and progression of atherosclero

Sis Is very much assOCiated wUh ox!datlon of 
LOL cholesterol. When endothelial cells were 

lncubated wHh Sallylcystelne. the major sul

fu r-containing compound of gar\(c. the ox!

dlzed LDL-medlated membrane damage was 
prevented. In addition . loss of cell vtabilIty 

and lipid peroXldalion were also reduced. 

These Ondings lilcUcate a protection to vascu

tar endothellal cells against injury caused by 
oxidized LOL cholesterol (Ide and Lau 1997). 

BrouHeau et aI., (2004) reported that . the 

lncrease In HDL-C level is usually attributed 

to allicin. whiCh slgn1flcan Uy altered the dis 

tribution of cholesterol among HDL and LDL 
subclasses by a mechanism. of reduction of 

VLDL level. with a secondary decrease In apo 

D activity wh ich results In less transfer of 
HDL-C to VLDL acceptor particles. 

The MDA levels In blood serum . liver , heart 
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and blood vessel were signtflcantly Increased 

in aruma! fed cholesterol rich diet compared 

wtth control group. Garl1c supplementation 

significantly lowered MDA levels. This is due 

to the fact that CarHe J5 a potent oxidants' 

scavenger, as it 1nhlbtts lipid peroxtdation and 

Innammatory prostaglandtns. Garlic also reo 
duces cholesterol synthesIS by Inhibiting 3· 

hydroxy-3-methylgJutaryl-CoA. Garlic has 

been shown to lnhlblt LDL oxidation (Borek. 

2006). 

Our results showed that, the serum to

tal saturated fatty acids were Increased. 

while total unsaturated fatty acids were de

creased In animals fed cholesterol r1ch 

Mazu>ounJ. Vet. MM. J. 
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diet. These Ilndlngs were reversed in gartie 

supplemented group. Hanumaotha et at, 
(2.006) reported that, the level of serum and 

liver tissue fatty acIds (saturated. mono and 

poly unsaturated) such as palmitic acid, 

stearic acId, OleJc aCid, linoleic acid, arachl

domc acid and linolenic ac1d monitored by gas 
chromatography were conSiderably altered in 

acetaminophen IntOXicated animals (produce 

hyperlIpidemia) when compared with control 

animals. 

From the obtained results we could be 

concluded that feeding garlic powder (2%) has 

a hypolypedemlC effect against atherosclero

sis. 
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Table I: Effect of garlic feeding on of serum lipid profile and MDA (mgldl) . 

Group I lliroup II Group U1 Group IV 

TOIal lipid I 3 16.04 ± 13.66 1349.1 ± 16.84 1493.61± 108.14 I u56.01± 117.94 

Total cholesterol I J 14.23± 0.72 126.1 ± 9.4 1 1 019.7±55.33 565.76 ± 64 ' 

Inacylglycerol 59.7±4.19 73.2±7.69· 259.8±40.13 177.4± 30.87 

HDL_C 20 ± 1.3 2 • . 7 ± 4.7 23.4 ± l .3 5J.3 ± 6.2 

LDL_C I 82.3 ± 8.81 I 82.86± 9.41 744.33 + 51.17 479 .Q3±57. IS· 

VLDL_C 11.9±0 .• 3 14.6± 1.54 5L ± 8.03 35.4 ,, 6.18 

MDA 11.8±1.8 149± 1.6 ' I 43.H 7.1 25.4 ±4.2' 

Means (±SE) with the same letter in each row are not significantly differed (p > 0.05). 

Table U: Effect of garlic feeding on malonctialdehyde (MDA) in rabbits tissues 

(nmol / gm). 

Group I Group n Group III GrOllp IV 

Liver MDA 12± 1.5 16.42 ± 0.6 57. 14 ± 8.7 37± 6.5 

Heart MDA 10.96±0.64 13.94 ± 1.7 27.06± 1.4 16.88 ± 2.8 

Blood vessel MDA 18.36± 2.2 21.46 ± 5.6 54.4± 7.3 40.62± 3.2 

Means (±SE) with the same letter in each row are not significantly differed (p > 0.05). 

Z61 
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Table III: Effect of garlic feeding on total saturated and unsaturated fatty acids: 

Total saturated fatty acids Total unsaturated fatty acids 

Group I 46.9 ± 0.7 53.04 ± 0.7 

Group II 41.8±1.' 57.11± I., 

Group III 64.3 ± 0.9 33.07± 0.8 

Group IV 36.5± 0.3 66.5 ±O.3 

Means (±SE) witb the same letter in each column are Do t significantly differed (p > 0.05). 

Fig.(I) Effect of garlic feeding on serum total lipid, total cholesterol, oiacylglycerols 

and MDA in experimental groups of rabbits. 
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Fig.(2) Effect of garlic feeding on serum lipoprotein fractionations in experimental 

groups of rabbits. 
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Fig.(3) Effect of garlic feeding on liver, beart aad blood vessels tissue MDA in 

ex.perimental groups of rabbits. 
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Fig.( 4) Effect of garlic feeding on serum saturated and unsaturated fatty acids in 

experimental groups of rabbi ts . 
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FIg. (6): ExhJb lts wall of aorta of Croup 01. 

The aortic wall structures were In~ 

tact, the intima was intact. 

MiuI6ours. Vet Mod. J. 
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ng. (8): Reveals wall of aorta of Group (U) 

showing In tact tunlca lntema and 

tunica media. 
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FIg. (7): Represents wall of aorta of Croup (TIT) 

showing marked destruction of tuoJ 

ea Intema and macrophages accu

mulate cholesterol esters (foam cells) 

In subendoLhellai and In tunica me

dia. 

254 

FIg. (8): Exhibits wall of aorta of Group( III) by 

Wgh power of the previous slide to 

show foamy hlstlocytes In tunIca 

med1a (arrow) and free cholesterol 

crystal (thick arrow). 

FIg. (8): Indlcales wall of aorta of Group IV showing 

intact tunica Intema, with few foam c:ells. 
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