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ABSTRACT
Garlic contains hypolipidemic and antioxidant compoundss aan prevention of
cardiovascular and other metabolic diseases, sachtl@rosclerosis high-lipidemia,
thrombosis hypertension and diabetes .This studse havestigated the efficacy of
garlic-apple vinegar mixture intake for preventioihdys-lipidaemia which considered
as the major cause of arterial dysfunction. Stieyeffects of low dose of mixture for a
period of sixty days, and attempt to bridge the befpween studies on apple vinegar
alone and garlic studies to get benefits of themlsination.

The study carried on male rabbits received hypetesterolemic diet
(1%cholesterol) with treatment (mixture group) ®rweeks which compared with
control and hyper-cholesterolemic groups revealniB@ant decrease in total
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cholesterol(TC)low density lipoproteins(LDL)and gigiceride (TG) with significant
increase in high density lipoproteins(HDL).Moreovéhe histological changes
sustenance these results.

Conclusion: the mixture of garlic apple-vinegar have a clede iin reducing the level

of lipids in the serum and thus reduce the risktbérosclerosis, as the low dose therapy
of the mixture gave an excellent results with ladeseffects of both components. The
present study prove okay results after obtainiragr thynergistic benefits as a mixture
compared to the results discovered by histologegaiminations of abdominal aorta in
the hyper-cholesterolemic group on one hand andréfa¢ed group with mixture on the
other hand.

INTRODUCTION

Atherosclerosis is an inflammatory disdd$geads to endothelial dysfuncti@j.
Garlic competence in cardiovascular diseases eagewgxperimental studies, and many
of these studies showed a positive effect also @m@ly a number of negative studies
make suspicion on the efficacy of garlic especiatty cholesterol lowering effect.
Several studies have shown that a brief increaddowd concentrations of triglycerides
(TG) and fatty acids can affect endothelium-depahdasodilatation 3,4].The early
stage of the atherosclerotic lesion involves foramatof oxidized low density
lipoprotein, where lipolytic process takes placeéhbat the lumenal surface and in the
sub endothelial space of the vessels implying liptgin lipase activityp].Eruption of
the inflammation and platelet aggregation durindathelial dysfunction can decrease
plaque stability and encourage the formation oémibclerotic lesions and thronié].
Many adverse reactions to garlic can be certifednn excess of oil-soluble organo-
sulfur constituents. For example, the lipid lowgrieffects of some oil-soluble sulfur
compounds in hepatocytes correspond with cytottyxicas revealed by increased
lactate dehydrogenase release from dé&llgherefore release of acetone in the breath
after oral consumption by hum§8l, on the other hand water soluble sulfur compounds
although of its effect on reducing cholesterol, everot cytotoxic .Several clinical
reports  including meta analyses, have revealebesterol lowering effect of garlic
in humans[9,10,11]. Other reports have promoted public knowledge abitat
cholesterol lowering effects of garl{d2—17].However, recent negative publications
have caused confusion within both the public anddamic domainsAlthough the
reason for these inconsistencies remains unknotviikely relates to components
occurring in the preparation, the quantity of tiheparation provided and/or the duration
of the study[18,19]. Atherogenic and thrombogenic changes due to isecka
triglyceridemia after meals encounter in all sutgecthroughout the day
[20].Epidemiological studies resulted in an associalietween consumption of apples
and reduced risk of cardiovascular disease, ligidation, and cholester¢2l1].Plasma
cholesterol and (HDL)reduced due to consumptionaofioxidants (as phenolic
compounds that found in apple), acts to preventddéwelopment of atherosclerosis in
hamsterg22] while Vinegar improve endothelial function and emt@the resistance to
oxidative modification of(LDL)23]. The main component of vinegar is acetic 424
and polyphenolics constituents such as flavonag (piercetin, kaempferol), flavones
(Catechin, epicatechin) and anthocyanins (e.g. @dya8-glucoside) 25] also Organic
acids (e.g. tartaric, citric, lactic and malic),amiacids vitamins, and miner§26].
Flavonoids and phenolic acids have anti-inflammatproperties and antioxidant
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activity [27]. Acetic acid is one of the short chain fatty ac&CEFA) which are products
of the caecal and colonic fermentation that is skated by the ingestion of dietary
fiber. Feeding highly fermentable dietary fiberréported to reduce the increments of
serum cholesterd28].Dietary acetic acid reduced serum (TC) and (TQjst tlue to
the inhibition of lipogenesis in liver second due the increase in fecal bile acid
excretion in rats fed a diet containing cholest¢®d]. However, very little is known
about the effect of dietary acetic acid on lipidtat®lism. Abramoviz et,al. investigate
the effect of allicin as an active component ofligasn decrease in the formation of
fatty streaks in aorta and lipid profile in m[ig@].

MATERIALSand METHODS

Animals and experimental design

Twelve local Adult male rabbits, weighing betweei7Q-1925 g were used in this
study. Animals were housed in a temperature-cdaettaloom (23-2%) with a 12 h
light—dark cycle. The light period began from 0700 two weeks,The animals had
free access to water and adequate diet of stanukltets. Rabbits were randomly
divided into three groups, each of four : Contnaup (normal diet ); induced untreated
group (normal diet with 1% cholesterol) and thieated group ( hyper-cholesterolemic
diet with garlic vinegar).

Venous blood were collected from all rabbits befstarting experiment as a
baseline values (day zero).On the first day eabbitaf the third group receive one
drop (50.00 ul) from the mixture orally, and thesreased daily 50.00 pl up to 25
drop( 1.250 ml ) from day twenty five, to day 60Bgtend of experiment).

Blood samples again collected from all groups @, 4" and & week. All blood
samples were centrifuged at 3500 rpm for 20 mintdeget serum. The (TC)(TG),and
(HDL-C) were determined by using standard enzymkitie (Gesan,s.r.l. Italy) while
(LDL-C) was determined as a result of equation LDLE — (HDL+VLDL) [31].Two
rabbits from each group killed by i/v injectionari overdose of sodium phenobarbitone
and their abdominal aorta removed, dissected, pseck and 5-6u paraffin sections
were stained with haematoxylin and eosin to exartfinéhistological changg82,33] .

Preparations of the garlic vinegar mixture:
Composition: 3509 raw garlic and 200ml of apple vinegar 10-15%.

Preparation_method: The vinegar added to peeled smashed garlic interggar,
firmly closed the jar cover. The jar left in dar@at place for fifteen days, and then the
mixture squeezed by using muslin cloth. The viscoutkcome liquid placed in dark
colored glass jars for more three days to provitkxaate time for complete reaction of
the components.

Statistical analysis
Analysis ANOVAs Repeated measures design were tesel@termined the significant
level of difference in groups and times.
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RESULTS

TC in induced and treated groups increased sigmfig compared with control
(P<0.001) while treated group significantly deceshgompared with induced group
(P<0.001) ( 872.235+ 604.73 , 482.751+ 312.41 BR4 1.47) respectively .
Figure(1).The same result shown with changes in€dGQentration(p<0.001)
(355.283+£213.29, 221.392+106.51, 88.419+ 11.36)slaswn in Fig(2) and (LDL)(
788.403+4.07, 414.943+1.644 , 43.232+1.924 ).F)g (3

The (HDL) concentration in treated group increasgghificantly compared with
induced

and control group (p<0.001) it turn up to (23.70%4Y, 12.799+4.072), 19.252+1.924)
respectively, while its concentration in inducedup decreased significantly (p<0.001)
compared with control group.(Fig (4)).

No pathological changes in normal diet group (BjgSections from high-cholesterol
group prove intimal thickening in aorta wall, whigany fat-loaded macrophages were
seen in the intimal surface. (Fig 6). Sections fremture group show a few number of
foam cell and macrophages and decreased intimatluockness (Fig 7)
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Fig5 Vessel wall with normal histology
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Fig 6 intimal thickening in aorta wall, foam cell,
macrophages in the intimal surface

Fig 7 decreased intimal coat thicknesswith
Few foam cell
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DISCUSSION

Apple can in fact prevent the progress of athdeossis, due to antioxidant and anti-
inflammatory component (vitamin C and of variougpblic compounds and quercetin)
[29]. Some study suggest that vinegar, might have smute effects on biochemical
risk factors of atherosclerosis and a probable eotte value can be considered
[34].Protective effect of garlic on atherosclerosis basn attributed to its capability to
reduce lipid content in arterial wall.

Garlic causes direct anti-atherogenic (preventare) anti-atherosclerotic (causing
regression) effects at the level of artery Y&#],also increased the excretion of
cholesterol, as manifested by enhanced excretioacific and neutral steroids after
garlic feeding[36]. Garlic depressed the hepatic activities of lipagemnd cholester-
ogenic enzymes such as malic enzyme, fatty acidhage , glucose-6 phosphate
dehydrogenase and 3-hydroxy-3-methyl-glutaryl-Col@El CoA) reductasd 37].
Raw garlic homogenate augmented endogenous ardiusichlong with reduction of
basal lipid peroxidation in rat heart, liver andiley in a dose dependent st}88,39].
Our study which reveal a clear reduction in (TC,TGL) levels, it may be due to; first
allicin which decrease the formation of fatty sk®an aorta and lipid profil¢30].
Moreover the used 10-15% acetic acid reduced sé¢f@nand TG); first due to the
inhibition of lipogenesis in liver; second due @ tincrease in faecal bile acid excretion
in rats fed a diet containing cholestef29]. Our results disagree wif80] who found
no effect of garlic on lipid concentration in citation . Cured lesions in the intimal
coat support the significant lowering effect of tpe.
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