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ABSTRACT

Mercury (I1) is a highly toxic metal which induced oxidative stress in the living organism. In the present study we
examined the effect of S Allyl cysteine (SAC) against the mercuric chloride (Hgcl,) intoxicated in albino rat mode.
The animals were treated with sub-leathal dose of mercuric chloride (1.23 mg/kg body wt) for 7 days. After
scheduled treatetment the animals were decapitated and whole kidney tissue was used for the determination of
biochemical and bioenzymological assays like lipid peroxidation (LPO) glutathione (GSH), Glutathione peroxidase
(GPx), Catalase(CAT), and Superoxide dismutase (SOD) levels. During the mercuric chloride treatment the level of
LPO content was significantly increased and simultaneoudly the level of reduced glutathione (GSH), Glutathione
peroxidase (GPx), Catalase (CAT), and Superoxide dismutase (SOD) activities were decreased. The results revealed
that HgCl, induced oxidative stress and cell damage. During the recovery period, S Allyl cysteine (5 mg/kg body wt)
administrated for another 7 days on mercury intoxicated rat kidney tissue showed the decreased the level of LPO
content and also restore the antioxidant level. The result suggested that HgCl, mainly induced oxidative cell damage
in kidney and administration of S Allyl Cysteine on mercury intoxicated animal can get protection with its
antioxidant effects.
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INTRODUCTION

Health status of an animal is mainly depend upair throper metabolic activities of its vital orgardercury
toxicity is a significant clinical entity and asi$t ubiquitous in the environment it poses seriasiss to individual’s
health. Exposure to mercury promotes the reactiwgen species (ROS) formation such as hydrogenxjuises.
Mercury induced oxidative stress to make an immrtmntribution to molecular mechanism for orgajurin [7,
22].

Inorganic mercury has a non-uniform distributioteafabsorption being accumulated mainly in kidnegssing
acute renal failure. This mercury forms has grdtaity for SH groups of endogenous biomoleculestsas the
enzyme s-aminolevution acid dehydrates which mamgtridmute to its toxicity. Mercury exposure has been
demonstrated to induce lipid peroxidation detettgdéhcreased thiobarbituric acid reactive substandedney and
other tissues. Thus it is believed that antioxidatitould be one of the important components ottffe treatment
for mercury poisoning [1, 17, 18],
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Historically plants have been used as folk medicigainst various types of disease. Remedies framt glources
(Indian system of medicine the Ayurveda) have pdowebe very popular in primary health care in &nflir a long
time. Chemical agents are avoided against heavyalnmexkicity. The aged garlic extract compounds evok
antioxidant and protective responses under sewaerimental conditions. Among these constituentslid
cysteine the most abundant organosulfer molecuitdr n@ported antioxidant properties exerts its @ctive actions
through its ability to scavenger,@nd HO, these preventing 4, endothelial cell damage and lipid peroxidation
well as low density. The most abundant organosuifempounds in garlic is known to possess a broadtggm of
antioxidant properties evidenced both uniderivo andin vitro condition [10, 11, 12, 15]

Despite its extensive medicinal uses limited knalgkeis available regarding its role in heavy mdttbxification.
However its anti oxidative potential against meyciurduced oxidative stress remains unexplored. dbee the
purpose of this study was to delineate its rolmarcuric chloride induced oxidative stress in idhky tissue [4, 7,
9.

EXPERIMENTAL SECTION

Normal adult male albino raiattus norvegicus, of the Wister strain weighing ranging from 20085vere used in
the experiments. All the animals were fed on adaesh rat feed (Hindustan Lever Ltd, Mumbai) and evail
Libitum. Experimental protocol was approved by the ido&l Animals Ethics Committee (IAEC) of RMMCH,
Annamalai University.

Group-l Untreated control provided standard died alear Watelad labium and observed for 30 days; Group-II
Mercuric Chloride 1.23 mg/kg body weight, Oral adisiration (Dietary exposure) daily up to 30 dagsoup- Il
Mercuric Chloride followed 1.23 mg/kg body wt.of keric Chloride by S-Allyl Cysteine 5 mg/kg bodyt.af
SAC another 15 days; Group- IV S-Allyl Cysteing mg/kg body wt Oral administration (Dietary expas daily
up to 15 days.

Total weight of the diet was kept constant throughbe experimental period. After the scheduledttreents, the
animals were sacrificed by cervical dislocationeWhole kidney tissue was isolated immediately ftbmanimals
in the cold room and then used for estimation gid.iperoxidation, Reduced Glutathione, Glutathipeeoxidase,
Catalase, and Superoxide dismutase [2, 8, 14,116, 2

Statistical significance was evaluated using ANOélowed by Duncan multiple range test (DMRT) [5].
RESULTS

The present work showed that the level of LPO aanteas significantly increased and simultaneousBHGGPX,

CAT, SOD activities were significantly decreasedriarcury intoxicated kidney tissue. During the remy period,

the level of decreased antioxidant level was irsdao reach near normal level. These results steg¢hat the

mercury toxicant mainly induced nephrotoxicity anddative stress in animal models.

Table 1: Changesin thelevel of Lipid peroxidants and antioxidantsin kidney tissue of experimental rats
treated with mercuric chloride followed by S-AllyleCysteine

Parameters Control HgCTreatment HgGl+ S-AllylCysteine
S-AllylCysteine

Protein 136.29+7.54 86.4+2.71 129.52+1.98 158.17%2.
Amino acic 417.2949.0 311.56+7.2 451.97+13. 515.67+17.8
Sulfhydrol group 141.34+3.64 91.59+4.16 121.59+1.67 150.49+2.05
Lipid peroxidation 1.569+0.15 3.498+0.13 2.655+0.17 1.477+0.18
Reduced glutathione 64.56+2.2)7 32.54+0.54 39.04+4.0 66.35+4.89
Glutathione peroxidase 6.52+0.31 3.51240.18] 3.8810 4.866+0.67
Catalase 36.21+0.01 18.75+0.26 40.94+2.09 54.38+0.9
Super oxide dismuta 4.694+0.2. 3.17940.1. 4.53040.6. 4.768+0.5
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DISCUSSION

Generally toxicants are promotes the formatioROfS by Fenton transition equation, such as hydrpgeoxides
and enhances the subsequent iron and copper-inguaddction of lipid peroxides and the lightly rége hydroxyl
radical [1, 7].

It has been demonstrated that mercury (1) deceetige antioxidant systems and produces oxidativeadas via
H,0O, generation thereby leading to lipid peroxidati®n 22]. All these possible mechanisms of mercuhioride
toxicity may lead to the formation of reactive orygspecies (ROS), as found in the present invdigtiga
Therefore, an increase in the formation of ROS kgyChH may induce membrane biochemical and functional
alterations and thus induced kidney cell damagé&].1lAs a free radical generating system, lipidopétation has
been suggested to be closely related with Hg-indltissue damage, and MDA is a good indicator ofdégree of
lipid peroxidation. In the present study we obsdreesignificant increase in MDA content, during Hxicity,
which is in agreement with the previous studiesemehlipid peroxidation products were increased frdd86 to
120% above basal values.

LPO alters the membrane structure and its integuity are highly disruptive of mito radical quenchienzymes
such as CAT, SOD, and perhaps the GSH, peroxiddstlars resulting in cellular toxicity [19] Simultaous

administration of SAC decreased the formation oP@) Lipid per oxidation in the kidney tissue of may

intoxicated animal because it possesses antioxatziity. Thus this agent might provide medicahéfit because
the use of this agent could alleviate oxidative dgen[7, 9, 17, 22].

GSH is a major thiol, which binds electrophilic mollar species and free radical intermediatedaitspa central
role in the antioxidant defence system, metaboésith detoxification of exogenous and endogenoustanibess [17,
19]. Mercury has a high affinity on GSH and caubesirreversible exertion of upto two GSH tripepsd The metal
GSH conjugation process is desirable in that illtesn the excretion of the toxic metal into thikebHowever, it
depletes the GSH from the cell and they decreasartioxidants potential. In fact, GSH serves pgraary line of
cellular defense against Hg compounds. Releaseidisgform complexes with GSH and cysteine resultgreater
activity of the free Hg ions, disturbing GSH metbdra and damaging cells. As a result of bindingvarcury to
glutathione and subsequent elimination of intratatl glutathione, levels of GSH are lowered in ttedl and
decrease the antioxidant potential of the cell[19, 17, 19]

In the present experimental study indicated thabeure to Hg had altered the antioxidant defenstesy of rat.
GSH plays a vital role in the protection of celfgamst oxidative stress. It can act as a non-entigraatioxidant
taking part in cellular redox reactions, or it d@served as a cofactor or a coenzyme and invatvte enzymatic
detoxification reactions for reactive oxygen spedROS) [7]. Our present results showed both SO® @Rx
increased in the kidney of Hg-exposed group compatd the control. In the present experimental wtcidarly
demonstrated that the exposure to Hg had greathgased its body burden and also altered the adéiokdefense
systems of rat [19]. The GSH and other thiols déptewill render cells more susceptible to oxidaetidfamage,
while elevated antioxidant enzymes activity willicperact it to a certain extent [13].

Glutathione act as both a carrier of mercury ancuatioxidant and it has specific roles not onlypiotecting the
body from mercury toxicity and also nullify the toity effect of mercury. Glutathione, specificalbind with
mercury, forms a complex that prevents mercury flwimding to cellular proteins and causing damagédth
enzymes and tissue. Glutathione— mercury complabsesreduce intracellular damage by preventing orgrirom
entering tissue and cells [1, 4, 6, 18]

Administration of S-Allyl Cysteine (SAC) increasttk level of GSH. The enhancement of GSH may betaltiee
presence of SAC which is a glutathione presenc8AE which is a glutathione preclusion from which HG&
formed [3, 12] Antioxidant enzymes such as supe®xiismutase (a Cu2+ dependent enzymes), catalastich
NADPH protect it against inactivation by its substr HO,) and glutathione-S-transferase (glutathione rdlate
enzyme affected by ROS) play a major role in theagellular defence against oxygen radical damagaetobic
cells. Superoxide dismutase catalyses the disroutati superoxide anion the,8, which intern can be destroyed
by catalase or glutathione peroxidise reactiondal@se, which is present virtually in all mammalieglls, is
responsible for the removal of,&,. It plays an important role in the acquisitiort@erances to oxidative stress in
adaptive response at cells. Glutathione peroxigate most important cellular antioxidant defentechanising. It
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catalytically removes kD, and Lipid hydroperoxidase from the cell therebgugng the generation of the OH. In
addition, GPx converts GSH to its oxidized prodg&H, disulfide (GSSQ). It has been important riolehe
recycling at GSH and thereby reducing free radigahage. Besides functioning in the removal gHrom cells
GPx also reduces peroxy nitrite anion. And it'sihgvan additional catalytic function to lower theidative stress
which is promoted by various toxicants. Both GSHI aellular antioxidant enzymes play an importarie rim
HgCl, induced nephrotoxicity and kidney injury [9, 12 R

The decrease in activities of antioxidants enzy(83D, CAT, GPX) in kidney tissue in HgQfeated rats may be
due to the inhibition at these enzymes bpH It is known that HO,involved in mercury induced acute renal injury
[7, 21]. The inactivation or insufficient level &AT and GPx mainly induced by HgQdluring the catalytic cycle
involved in the kidney tissue of mercury intoxighnimal. SOD inhibition may be related to a cortibttachment
of mercury ions to its reactive cystine residuesctvtare involved in the detoxification of metalkdimercury.
Alternatively SOD inhibition might also been consegce of excess of residue which would effect ooy
structure [22]. Mercury induced oxidative stressthie mercury intoxicated rats mainly due to theibitton of
antioxidant enzymes in kidney tissue. In the presgperimental studies, we observed the levelpidiieroxidation
and reduced glutathione along with kidney tissumaige with decreased level of SOD, CAT and GPx #ietsy In
addition, these findings also indicate that fregiaals generated by Hg{kxceeded endogenous antioxidant activity
and induced tissue oxidative damag. The decreafieeitevel of CAT and GPx activities occurred prolgaas a
defense response used against hydrogen peroxideaged by HgGl[1, 4, 6].

Interestingly, in this experimental work, we alsmufid depressed SOD activity in rat treated with HFEOD
inhibition may be related to a covalent attachnadnhercury ions to the respective tissue celluimteine residues
which are involved in the detoxification of metdilse mercury. Alternatively, SOD inhibition mightebalso a
consequence of an excess of reactive oxygen spewstdsh would affect enzyme structure. SOD catalyze
superoxide anion radical dismutation into hydrogenoxide. Therefore, regardless of the underlyirggmanism,
SOD inhibition could contribute to the enhanceddation observed in mercury-treated rats, since lggroxidation
induced by HgGlseems to be caused by increased levels of superaridn radical [7, 20, 21].

The elevated level of SOD, CAT and GPx by S-Allgmin as compared to the Hg@hay have facilitated the
conjugation reaction of xenobiotics metabolism amaly have increased the availability of non-critioatleophile
for inactivation of electrophiles and therefore htige playing a major role in metalloprotectionnfoof the active
constituents of S-Allylcystein from garlic have beeeported to possess a bioactive compound whidctisas
phytochelating substance to nullify the toxicityeet on various organisms. Reports suggested th&t Isas been
known to have free radical scavenging effect andoiild be a potential therapeutic or modulatingnader
oxidative damage induced disease [10, 22] ldnal. (2008) also reported that garlic is a potent fradical
scavenger and antioxidant due to the presentsgdrfloids, phenol, acids, vitamins and sulphur camgpof garlic
which contain the biological properties of garlidie free radical scavenging effect of SAC has begorted in
previous studies. SAC could enhance the levelsQiD SCAT, and GSH in fact it has been shown that Srs@e
antioxidant properties vivo conditions [1, 7, 9, 13, 18, 22].

SAC changed the rat nephrotic glutathione relatgibdant enzyme activities by increasing the Glss$ been
suggested that the number of sulphur atoms andl glbups may play a determining factor on the hiatal
activities of garlic organosulfur compounds[10, 15]

In the present experimental study we observedShallylcystein when given to mercuric chloride irtcated rats
shows significantly increases in GSH contents dad mcreases in the level of SOD, CAT and GPxvé@s as
antioxidant potential and thereby declines thellefiéipid peroxidation, which in turn reduces thmercury toxicity.
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