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The anti-oxidant effect of processed garlic
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Abstract

Background: Oxidative stress is accepted as a critical patyiplog mechanism in
different human disorder like cardiovascular dges, cancer , diabetes mellitus and
neurodegenerative diseases, because of accumutditradical oxygen species (ROS)
& radical nitrogen species(RNS).Garlic(Allium Satm) has been used as a spice & as
a medicine in treatment of these diseases bechasetains antioxidants & regarded as
an effective hydroxyl radical scavenger. In thespreé work the antioxidant effect of
processed garlic was studied by measuring its tefieche level of reduced glutathione
(GSH) & malondialdyhyde(MDA).

Design of study: Experimental follow up study.

Methods & materials: The level of erythrocyte G&Hblasma MDA were measured in
12 apparently healthy volunteers before & everyddfs for 1month during taking
garlic tablets.

Results: The level of GSH was significantly incexhdy 31.30%(P<0.01)&MDA level
was significantly decreased by 26.42% (P<.0.0ter 80 days of ingestion of garlic
tablets..

Conclusion: The results suggest that processett deas lowering effect on MDA &
increasing effect on erythrocytes GSH.
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INTRODUCTION

Oxidative stress is characterized by an inmixaaetween reactive oxygen species &
a biological system ,s ability to detoxify thesaatve intermediate. (1)

Oxidative stress is characterized by acdatimn of radical oxygen species and
radical nitrogen species which are important mediaif cellular structure damage
including membrane, proteins and DNA(1). Accordyngixidative stress had been
considered to play an important role in the patlyspitogy of different human diseases.
(2,3)

Garlic (Allium sativum) is one of the mostpdar herbs, it has been consumed for
flavor ,spice& as important medicine for thousarmdsyears all over the world in
treatment of many diseases primarily in cardioulsc diseases ,cancer ,skin
problems.(4)lt exhibits a wide range of propertiacluding immunomodulatory
,hepatoprotective, antiplatlets, anticoagulant  cadiant, antimutagenic,
anticarcinogenic ,hypocholesterolaemic, hypoglyegriypotensive activities.(5)

The beneficial effect of garlic can be atttdmito the presence of antioxidants such
as vitamin ¢ & selenium(6), other phytochemicalshsas organosulpher compounds,(
allin diallylsulfide,allylsulfide, & propylsulfides-allylsulfate, s-allyl cystien, s-ally L
cystien& s-allylmercaptocystein)(5&6), its abilitior scavenge free radicals,it also
inhibits formation of lipid peroxides, enhancemeftendogenous cellular antioxidant
defenses like GSH(7).

Aim of the study:

The purpose of this work is to study the anti-oxida&ffect of commercial (processed )
garlic in human being , through the effect of irtiges of garlic tablets on the level of
plasma malondialdehyde (MDA) &reduced glutathiomernythrocytes.

Materials & methods:

In the present study the antioxidant effect obcessed garlic was determined by
studying its effect on the level of GSH & MDA in 12pparently healthy
volunteers(5males & 7 females), their age rangech30-54 years with mean age of
41.5.

Blood samples were taken from each volunteendasure the level of GSH &MDA
as baseline reading before start taking the geahitets ,then at intervals of 10 days for
1month during taking garlic tablets(400mg TDS)

Each garlic tablet contains 400mg garlic powderaéqo 2g fresh garlic was given 3
times daily manufactured by COSAR phar. Co.Tehk@m. VVolunteers were not taking
any medicine apart of analgesic & antibiotic capsubr infection.

Determination of MDA:

The thiobarbituric acid assay of Buege & Aust @PWas used to measure the MDA
(9),briefly 2ml of thiobarbituric acid (TBA) soluh reagent ( a mixture of 0.375%
TBA,25%N HCI & 15% TCA) was added to 1ml of seramd mixed thoroughly ,the
solution was heated for 15 minutes in a boilingawvdath . After cooling, the flocculent
precipitate & was removed by centrifugation at 1f@@Cor 10 minutes.

The absorbance of the sample is determined at 5Zgaimst a blank that contains all
the reagents except the serum .The MDA concentratem be calculated using an
extinction coefficient of (1.56X 105u-1cm-1)
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MDA=(AA/1.56)10 p mole/l
Determination of GSH

GSH level was determined by the method descrilye(Bbutler & Balueta,1963) The
5,5 dithiobis-(2- nitrobenzoic acid DTNB ) can lezluced by sulfahydryl compounds ,
to yield intensely yellow compound & the absorbaméethe reduced chromogen is
measured at 412 nm(10).

GSH standard: GSH standard solution was prepmsedDOmgGSH/ dl distilled water,
then different concentrations were prepared from standard as 5,10,15,20,30,40,&
50mg/dl by dilution to establish a standard cuageshown in figure (1)
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Fig.(1) GSH standard curve
Packed cell volume (hematocrit) was determined Hgy method described by Daice
1984,(11)using( OHIO Hematocrit centrifuge)
The GSH concentration can be obtained by usindoll®ving equation:
GSH mg/dI of erythrocytes= (GSH concentration fritv@ standard curve / hematocrit )
100
Statistical analysis :Differences in the level 056 &MDA before &every 10 days
for one month of taking garlic tablets were expeelsas mean =S.D & comparison of
mean relative changes were made with paired T &%t 0.05 was considered
statistically significant.

Results:
The mean +S.D Of MDA & GSH were shown in table(iLpase line& on day 10,20&
30 after ingestion of garlic tablets.

There were statistically significant decreaséhim mean of MDA on day 10,20,30 in
comparison with base line values(P<0.05),figure(1).
Regarding the effect of garlic on GSH, the resslisw a significant increase in the
mean of GSH on day 10,20,30 after ingestion ofigaablets in comparison with the
base line(P<0.05), figure(2).
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Table (1) Thelevel of GSH & MDA before & after ingestion of garlic tablets.

parameters | Before ingestior] After 10 days off After20 days of| After 30 days of
of garlic | ingestion of| ingestion of| ingestion of
(meanSD)n=12 | garlic(meanSD)n=12 | garlic(meaaSD | garlic (measSD)
N=12 N=12
MDA pumol/l | 1.06t0.16 0.990.12* 0.8#0.13* 0.78t0.09*
GSHmg/dl | 75.1113.9 80.739.55* 87.0812.92* | 98.64:16.68*

*Statistically significant difference from respee baseline values.
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Figure (3) Theeffect of garlicon GSH level
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Discussion:

The results showed that the preparation of gavhs significantly decrease plasma
MDA level & this effect started 10 days after intyes of the drug and increased
progressively during the following 20 days of ing@s as shown in table (1)
(P<0.05)This result is in agreement with the resultdglihan Avci(2008) who studied
the effect of ingested garlic tablets (0.1g/kg bom)plasma & erythrocytes antioxidant
parameters of elderly subject,& the results shibwieat MDA is signifigantly
decreased after ingestion of the drug(12).

It was also reported that MDA is decreaspdtients with transplanted kidney after
using garlic by swallowing rout. (13)

As MDA is important marker of lipid peroxidatiqnl4) which can be decreased by
antioxidant consumption( 5 ), so garlic tabletslddoe useful in preventing diseases
results from lipid peroxidation or at least in peating their complications, like
atherosclerosis ,cardiovascular & cerebrovascuk#ades. In addition end products of
lipid peroxidation may be mutagenic & carcinogetiiough damaging of proteins &
DNA( 15)

The results also showed that the preparatiogadic lead to significant increase in
the level of erythrocytes glutathione (GSH) & thH#ect started 10 days after
ingestion of garlic tablets then increased pragjvesy during the following 20 days as
shown in table (1) (€0.05).

It was reported that garlic oil (GO), diallyl sul&, diallyldisulfide & diallyltrisulfide
were significantly increased GSH contents(48%-8%)BCs of the rate.(16).

As glutathione is an important defense mechammshving cells , as substrate for the
antioxidant enzyme glutathione peroxidase, alsdepts cellular constituents from the
damaging effects of peroxides & protects the RBI©sn hemolysis, so decreased
tissue GSH levels are associated with cell damagegdsed immunity, progression of
aging & may increase the risk of cancer develop(@gnt
As glutathione is a potent antioxidant & detoxifiso garlic can be used in preventing
ROS - induced DNA, lipid & protein damage respolesiim the diseases & aging
processes.
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