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ABSTRACT

The present study was performed on rabbits for studping the possible role of gariic
powder as an antilipidaemic ageat in the prevention of hyperlipidaemia and athero-
sclerasis. The animals were kept on atherogenic diet showed a deleferious change In

lpid profile thar e normal control ane which was clearer In the significan! elevation
of sgrum chalesterod. triscylglyceral (TAG) low-density lipoprotein (LDL). and total
saturated free fatoy scids, while high-density lipoprotein (HDL), and tota’ unsaturated
free Jalty acids levels were decreased, On the other hand the rabbitz kept an athero-
genle diet and supplemented with gariic powder showed significantly better lipid pro-
iile. It Is suggested that, garlic powder is an impartant determinant of serum iipid fev-
&l, whicir Is an antilipldacmic agent against the pathogenesis of athierosclerasts

Key Wards: Garlic. lipid proflle. malondialdelyde, hypercholesterolemia, athera-

solerasls, free fatty acid fractionalion.

INTRODUCTION

The most abundant sulfur compound in
garile 1s allin (S-allyloystelne sulfoxide),
which s présent at 10 mg/g In fresh garlic or
30 mg/g dry garlic. The general compoaition
of garllc 1s aboul 65% waler, fructose-
conlalning carbohydrates. sulfur-containing
compounds, proleing, free amino acids. vila-
ming, minecals, Uplds and [atly acids. Garlic
was relatively safe, cheap herbs drug wsed for
treatment (Lawson 16983 & Lawson 18848)
Atherosclérasla s a chronle disease thal |s
caused by damage (o the arterfal wall from in-
lammation as well as Obro-faily deposils.
This condilion also (nvolves several cell types,
particularly smooth muscle cells, monocyle-
derived macrophages, T-lvmphoeytes and
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platelets (Schewarte et al., 1883). Atheroscler-
oals |s considered as one of the principal
causes of morbldity and mortality worldwide,
The development of athérasclerosis, identiflca-
Han af its risk faclors and remedles for (s
compilcallons has been elucldated in recent
decades [Bitzur et al., 2006). Distary therzapy
15 the Mrst step in e lreatment of athers:
sclerosis. This intervenUion nvalves the inclo-
slon In the diet of materials such a3 soluble M-
bera, sov proleins and pgarlic. which may
lower lipld concentrations to desired targets
without the use of drugs (Srintvasan and 8ri-
nivasan 1886). A meta-analysls of 13 irlals
showed that, garlic iablets significantly re-
duced iotal blocd cholesterol levels [Stevin-
son et al., 2000).
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The objectivea of the present investiga-
Uon were:

a) Estimation of serum tolal lpid, total
choleaterol. triacylglyceral, high density
lipoprotein-cholesterasl (HDL C), low
density lipoprotein-cholesterol (LDL_C)
and Very low density llpoprotein
VLD _)

bl Determination of the antioxidant activi-
ty in blacd and tiasue in different rabbit
grouping

gl Determination of the free [atty acid
fraclionatlion In serum by gas Uguid
chromatography.

dl Histopathological examination

MATERIALS AND METHODS

Animals:

For performing the present atudy forty
while male New-Zealand rabbits of one month
ald which were used In the experimental in-
vestigation of this atudy. Rabbits were ob-
tained from labaratory animal research center
faculty of agriculture, Mansoura University
The rabbits were randomly divided into four
maln equil groups:

Oroup L (Control group)

Comprised ten rabbits, kept on basal bal-
anced diet The feeding was carried out for 30

days

Oroup I: (Garlic group)

This group Included ten rabbits, kept on
basal balanced diet supplemented with 2%
Carlic powder for 30 days

Oroup MI: (Cholesterol groupl

This group consiated of ten rabbits. kepl
an basal balanced dict supplemented with 1'%
cholesternl for 30 days. (Aftab, et al., 2007)
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Group IV: (Chaolesteral +Garlic group)

This group included ten rabbits, kepl on
bazal balanced diel supplemented with 1%
cholesterol and 2% garlic powder for 30 days
{(Banjay and Subir, 2002)

Collection of blood sample:

At the end of the experiment (30 days).
overnight fasting blood samples were col-
lected by veln punclure of the marginal car
vein. Approogmately 6.0 mi of blood were ob-
talned from each antmal in all groups In a
clean and dry centrifuge tubes. then allowed
to coagulate al room temperature for 30 mun-
ules

The collecied blood samples were centri-
fuged at 3000 rpm for 15 minutes (o separate
clear serum aamples. The separafed serum
samples were kept sl -20°C for determination
of the following blochemical parameters:

1- Total Upid concentration [TL) according

to Zollner and Kirsch. (196832)

2- Total cholesterol concentration (TC) ac-
cording to Allain et. al., (1874)

3- Trlacyiglyecrol concentration (TAG) ac-
cording to Fossatl and Prenclpe,
(1881

4 High density Mpoprotein - choleslerol
concentratlon (HDL_C) according to Lo-
pez -Virella et al., (1877)

5= Low density lipoprotein - cholesterol cal-
culation (LDL_C) according to Friedwald
et. al., (1972).

6- Very low density lipoprotein - cholesteral
calculation (VLDL_ C) according to
Vance and Vance, [1908)

7- Malondialdhyde concentration (MDA) ac:
earding to Draper and Hadley, (1900).

8- Free (atty acid fracUonation according lo
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Radwan, (1878)

These parameters were determined by us-
ing commercial kits from {Blodiagnostic, Dok-
ki, Giza. Egyptl.

DMasecUon of experimental rabbits;

Tlssue sampling:

Heart, liver and large blood vessels were
taken from ecach group alfter had becn sacri-
ficed at the end of the experiment for determi-
natlon of:

Llzaue Malondlaldhyde conceniratlon
(MDA] according to Yoshioks et al., (18982)

Histopathological finding:

Large blood vessels were fully Immersed in
formalin 40% and atored In contalners for his-
topathological examination, according Lo
Wooda and Ellis (1584)

RESULTS & DISCUSSION

The obtained resulis sheowed that the ser-
um levels of iotal lUplds, iotal cholesterol,
TAG, LDL_C, VLDL_C, and saturated (rec [at-
ty acids were increased while values of HDL_C
and unsaturated [atty acids were decceased in
animal kept on basal balanced diet supple-
mented with 1% cholesterol. On the other
hand, animals kept on basal balanced diet
supplemenied with 1% cholesterel and 2%
garlic powder showed lower levels of (otal Lp-
ids. total cholesterol. TAG, LDL_C, VLDL_C,
and saturated [ree fatty acida, and higher lev-
cls of HDL_C. and total unsaiurated free {atty
aclds when compared with contral group.
These findings wére in agreement with a pre-
vigus study conduocted by Mirhadl et al,
(1EB81) who atated that, male rabbila, when
fed a cholesterol-rich dicl, shewed an increase
in the levels of cholesterol and total lHplds in
plasma, aorta and liver, Moreover, the same
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study showed that, garlic supplementation Lo
chodeateral rich diet significantly decreasad
cholesterol and total liplds levels. The choles-
leral-lowering effect of garlic 18 due o de-
creased hepalc symilbhesis of cholestiersl, while
the tmacylglycerol-lowering effect s due Lo n-
hikited fatly acid synihesiz as showm in rag
hepatocytea In vitro (Yeh and Yeh, 1804)
Our results were In agreement with siudy of
Elmahdi et sl., (2008) who reported that,
fresh crushed garlic Is effective In lowerlng
cholesterol levels; hence, It can play a role in
the prevention of atherasclerasis. In addition,
the resulta also agree with those of Shela et
al., (2005) who reported that adding agueaus
extract of raw garlic with 1% cholesterol o
rabbits’ diet aslgnificantly decreased plasma
total cholesteral and LDL-C

Tnitlaton and progression of atheroscleros
a3 Iz very much assoclaled with oxdation of
LDL cholesteral, When endothellal cells were
Incubated with Sallyleysicine, the major sul-
fur-containing compound of garlic. the oxi-
dized LDL-medlaled membrane damage was
prévented. Tn addivon, loss of cell wviability
and Mpld peroxidation weré alse reduced.
These indings Indicate a protection to vascu-
lar endothellal cells against injury caused by
ouddized LDL cholesterol [Ide and Lau 18987).
Arousseau et al., (2004) reporied that. the
increase in HDL-C level Iz wsually atiributed
ta allicin, which significantly altered the dis-
tribution of cholesteral among HDL and LDL
subclasses by a mechanism, of reduction of
YVLDL level, with a secondary decrease in aps
O activity which resulls in less ansfer of
HOL-C to VLDL accepior particles.

The MDA levels 10 bleod serum. [wer, Neact
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and blood vessel were significantly Increased
in animal fed cholesterol rich dict compared
with conlrol group. Oarlic supplementation
significantly lowered MDA levels. This is due
to the fact that Garlle ja a polenl coddants'
scavenger, as it inhibita lpid peroxidation and
Inflammatary prostaglanding. Garlle also re-
duces cholesteral synthesis by Inhlbiting 3-
hydroxy-3-methylglutaryl-CoA.  Garlle  has
been shown te (nhibit LOL axddation (Borek,
2008).

Our resulls showed that, the serum lo-
fal  saturated fally acdds were increased.
while iotal ungaturated fatty acids were de-
creased Iin animals fed cholesterol nch
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diet. These findings were reversed in pgarlic
supplementied proup. Henumantha et al,
(2005) reporied that, the level of serum and
llver Hssue fathy acids (saturated. mono and
poly unsaturated] such as palmitic acid,
stearic acid, Oleic acld, lnolele acid, arachi-
donlc acld and linclénic acld monitored by gas
chramatography were conslderably altered In
acelaminophen intoxdcated animals (produce
hyperliptdemia) when compared with conirol
animals.

From the oblained results we could be
concluded that feeding garlic powder (2%) has
a hypolypedemic effect agalnst atherosclerg-
315,
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Table L: Effect of garlic feeding on of serum lipid profile and MDA (mg/dl).

Group T Group 11 Group 1T Group TV

“Toul Tipid SIEMETYRET [T T+ 1684 | [49T8T=T0R 14" | DI= 117594
“Toul cholesierol | 114002 B72° [ 1161 #0417 [819.7=5533° | 565.76%64"
“Tracylghycetol T4 9 RiFERLL) P EETIAEN 77 4= 30.87"
HDL_C W=l WT=4T™ | Z4£13" LEEY SN

L T E =58 EIBEeG4lT [ VE3IFETT | 419DTESTIET
VLOL T JEFT i [Hé=154" | S2zB803" K5 P AT
MDA Mi=18" [EEIES Ty 5 d=47"

Means (£SE) with the same letter m cach row are not significantly differed (p > 0.05).

Table I1: Effect of garlic feeding on malondialdehyde (MDA) in rabbits tissues

(nmaol / gm).
Group | Groug 11 Group 111 Group 1V
Liver MDA 12=15° 642204 S dx87" 7=65"
Heart MDA 0962064 |D3M+IT TT06=14° GRR 28" |
Blood vessel MDA | 18.36=22" a6 256" =73 06223127

Means (£5E) with the same letter in each row are not significaatly differed (p > 0.05).
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Table 1II: Effect of garlic feeding on total sanirated and unsaturated fatty acids:

Totsl ssursied farmy acids Todal unsaburated famy aoids
Group | ETA Y Ak Azl
Graup 1T TN IR 3711187
Group 111 6431=0.9" 307+ 0.8"
Ciroup IV 52037 66.5 £0.3

Mecans (£3E) with the same letter in each column are not significantly differed (p > 0.05)

Fig.(1) Effect of garlic fecding on scrum total lipid, total cholesterol, miacylglycerols
and MDA in experimenial groups of rabbits.
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Fig.(2) Effect of garlic feedmng on serum lipoprotein fractionalions in experimental
groups of rabbits,
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Fig.(3) Effect of garlic feeding on liver, beart and blood vessels tissue MDA in
experimental groups of rabbits.
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Fig.(4) Effect of garlic feeding on serum saturated and unsaturated fatry acids in
experimental groups of rabbits.
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Fig. () Exublts wall of aorta of Group I1). Fig. (8): Reveals wall of aorta of Group (lI)
The aortlc wall structures were In- showing Intact tunlca Intema and
tact, the intima was Intact. tunica media.
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Fig. (7): Repreaenia wall of acrta of Group (1) Mg. (8) Exhibits wall of aorta of Groupl 111 by

showing marked deatructlon of tund- high power of the previous shide Lo
ca Intema and macrophages accu- shew loamy hisUocytes in tunica
mulate eholesterol esters (foam cells) media (arrow) and free cholesierol
in gubendotheltal and In tunica me- cry=tal (thick arrow)

dla.

Fig. (8): Indicaies wall of aoria of Group IV showing
et bunkca intema, with fem barn cells
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