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ABSTRACT

The aim of this study was to compare the effectgredn tea extract and lycopene on potassium dioate-
induced acute renal failure (ARF) and oxidativeest in rats. ARF was induced by subcutaneouslyi(gection of
a single dose (15 mg/kg) potassium dichromate (R&ajs were randomly divided into 6 groups treataifydor 14
days with green tea (600 mg/kg) and /or lycop@neag/kg) as follow: Group I: Green tea control g received
saline. Group II: Lycopene control group receivaatre oil. Group lll: Rats injected s.c with PD andrged as
kidney damaged group. Group IV, V and VI: Rats iregk green tea, lycopene and its combination, retsypaly,
before PD injection. Biochemical analysis wereisgitl for evaluation of the kidney damage such esatmine and
urea in serum, total protein in urine, malondialgele and reduced glutathione contents as well aslas¢ and
superoxide dismutase activities were determindddney tissue and finally histopathological stubhjection of PD
to rats induced a marked renal failure, charactedzwith a significant increase in serum creatinare urea as
well as urine total protein. PD group had highedkéy malondialdehyde, lower reduced glutathioneteanand
catalase activity. Pre-treatments with green tetraet and/or lycopene ameliorate kidney damage whiflect
improvement of biochemical indices and histopathiglal study. Results from this study indicate thegen tea
extract alone or with lycopene might have protecteffect against potassium dichromate-induced ARE a
oxidative stress in rat more than lycopene alone.
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INTRODUCTION

Acute renal failure (ARF) is characterized by aidapotentially reversible, decline in renal furctiincluding rapid
fall in glomerular filtration rate (GFR) and retant of nitrogenous waste products over a periodafrs or days.
The mortality rate of patients with ARF has remdi®—70% despite the use of various pharmacolagota[1].

ARF is defined as a percentage increase in seraatioine to 3 times the baseline value or moraénlast 48 hours

2].

Potassium dichromate, PD, {B,0;) is widely used in metallurgy, chrome plating, ctieal and stainless steel
industry, textile manufacture, wood preservatidmtpgraphy, photoengraving and cooling systems@Bfomate
could be found in drinking water source suppliesaasontaminant resulting from various industriabgasses.
Environmental contamination has led to elevateélewf chromate in drinking water across the Uril m many
parts of the world [4]. Occupational exposure toochium (Cr) is common with welders, chrome-platimgrkers,
and chromium pigment factories workers [5, 6]. Tdwddation state and solubility of chromium composind
determine their toxicity. In contrast to chromitehich is naturally occurring form and an esseritete element for
humans and others mammals, chromate compoundsgig toxic. They induce dermatotoxicity, immunotoixy,
genotoxicity and carcinogenicity [7]. In biologicgystems, once chromate is absorbed, it is dis&ibin the liver,
lung, spleen, kidney and heart [8] and causes tx@alamage in hepatocytes, brain [9] and kidney].[PD-
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induced ARF in rat mimics the occupational haza&tromium nephrotoxicity is thought to occur throutijie
oxidant lesion mechanism. There is still a lackpécific remedies against chromium nephrotoxicitij]

Tea (Camellia sinensjsis one of the most commonly consumed beveragase sancient times. It is still the
beverage most available to general populations amymcountries all over the world[12]. Tea contaseveral
antioxidants, mainly polyphenols namely, catecliingreen tea and theaflavin in black tea. Cateching recently
received a lot of attention owing to its role asaaioxidant[13] and their ability to protect tharhan body from
exposure to different diseases [14]. Catechinsscanenge a wide range of free radicals, includiegrost active
‘OH radical, which initiates lipid peroxidation. Cseguently they terminate initiation and propagatidnlipid
peroxidation [15]. Furthermore catechins can scgedsothO 2 andLOO' radicals [16], NOradical[17], ONOO
[18], carbon-center free radicaénd'O,[19]. It has been reported that, catechins haveyrpaotective effects on
the cardiovascular system, they exert an antihgpsite [20], anti-atherosclerotic, anti-hypochadestemic and
antihypertrophy effects [21] and they are usedofisrfemedies for inflammatory diseases [22]. Reyegreen tea
extract attenuated alcohol-induced oxidative injangl lipogenesis in the liver by the synergeti¢omcof catechins
and caffeine [23] and improves hypertension andlingesistance in a rat model of metabolic syndrahrough
reduction of ROS [24].

Lycopene is a major carotenoid, available primaribm tomatoes and its products [25]. Carotenorgsaanong the
most common natural pigments [26] and responddilenany of the red, orange, and yellow hues ofiplaaves,
fruits, and flowers. Only plants, bacteria, furayid algae can synthesize carotenoids, but anireathem from diet
[27]. Lycopene, exhibit the highest physical quéngho'O, has a high antioxidative activity and a proteceéfect
in various diseases [28]. Lycopene has attractediderable attention as a potential chemoprevertgent [29].
There is substantial evidences demonstrating agrsevrelationship between the consumption of lyoepnd the
risk of a wide variety of cancers [30] includingngeal cancer [31], urinary bladder cancer [32]ctal pouch
carcinogenesis 33 and gastric carcinogenesis {34¢. of the important effects of lycopene is itdigbto protect
DNA by reducing its oxidative damage vitro andin vivo [ 35-37]. Lycopene also, prevent the side effects of
chemotherapy due to its antioxidant and anti-inflaatory properties [38] and now, prevent chronisedses
induced by oxidative stress related to high fat [#8].

Accordingly, the present study aimed to comparepibesible protective effects of the natural antaxits namely
green tea, lycopene and their combination on sdmeges produced by experimentally induced kidnewadge in
rats.

EXPERIMENTAL SECTION

2.1. Animals

Adult male Sparague-Dawley albino rats weighing 32040g purchased from the animal house colonyhef t
National Research Center (Dokki, Giza, Egypt) aretenkept in the animal house under conventionairktbry
conditions. Experiments were performed accordinthéoNational Regulations of Animal Welfare andtitagional
Animal Ethical Committee (IAEC).

2.2. Chemicals

Potassium dichromate was obtained from NRC, GiggpE

Glutathione, 5,5_-dithio-bis-(2-nitrobenzoic acithjobarbituric acid (TBA) and 1,1,3,3-tetraethoxypane were
obtained from Sigma Aldrich Chemical Co. (USA). Alher chemicals were of the highest available cernaral
grade.

2.3. Drugs
a) Green tea water extract in the form of powdecfihomate for Chemicals and Pharmaceuticals, Egypt)
b) Lycopene in the form of powder (El-Debeiky Phar@o., Egypt).

2.4. Experimental design

ARF was induced by administration of a single dos@D (15 mg/kg, subcutenously) [40]. Animals weieided
into 6 groups treated daily for 14 days with grésa (600 mg/kg) [41], lycopene (4 mg/kg) [42]combination of
green tea and lycopene before induction of ARF With as follow: Group I: Green tea control groupceiged
saline. Group II: Lycopene control group receivestncoil. Group lll: Rats injected s.c with PD aneinsd as
kidney damaged group. Group IV, V and VI: Rats ez green tea, lycopene and its combination, iespedy.
After 2, 14 days following the last treatment, séespwere taken as follows: urine was collected filtetred for
determination of creatinine. Under light ether dhesia, blood samples were taken from the abdonaiodh and
used for determination of blood urea nitrogen, lt@i@tein and creatinine levels. The animals weitlek by
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cervical dislocation, and the two kidneys from eaghwere immediately dissected out, washed wighcizoled
physiological saline and homogenized in 0.15M K@luson. Aliquots of the homogenate were prepared
determination of tissue contents of reduced gligath (GSH) and malondialdehyde (MDA) as well as¢heayme
activities of catalase (CAT) and superoxide disseigsOD).

—

2.5. Biochemical analysis

The following parameters, indicating glomerulahyular and oxidative kidney damage, were measured 2fdays
and 14 days of induction of kidney damage. Bodygheivas determined. BUN level was determif@tbwing the
colorimetric method of Berhelot reaction [43], vehitreatinine clearance (Ccr) was calculated afitémating the
serum and urinary creatinine levels by the alkapiogate method [44]. Total protein level was detigied in urine
samples using Biodiagnostic kits [45]. GSH and MDAkidney tissue were determined [46, 47], respebi

Measurement of enzyme activities of catalase (C&dJ superoxide dismutase (SOD) were carried oltdney
homogenate [48, 49].

2.6. Histopathological studies

One kidney specimens was separated from the ammnmaédiately after sacrifice and opened along corsidg to
ensure complete fixation. All the specimens wexkediin 10% formal saline for at least 72 h then heaswith
water and processed to obtain 4-6 Mm section. Twese stained with hematoxilin-eosin for histopatigital
examination.

2.7. Data analysis
Data are expressed as mean .E.SAnalysis was done using ANOVA followed by thek&y—Kramer test for
multiple comparisons. A 0.05 level of probabilitasvused as the criterion for significance.

RESULTS

No statistical difference in body weight was obsenamong treated and control groups. Induction idhey
damage by PD significantly decreased Ccr to 28.988r 2 days and 78.04% after 14 days of inductam,
compared with normal control group. The pre-tréatmimals with green tea extract, lycopene andr thei
combination significantly increased Ccr to 191.689%3.33% and 198.33%, respectively, after 2 dayisdiction
and 124.37%, 120.62% and 123.75%, respectivelgr 4# days of induction of kidney damage, as coegavith
the kidney damaged group(Table 1, 2).

Table 1Effect of pre-treatment with green tea extrat (600 mg/kg, orally, 14 days) and/or lycopene (#hg/kg, orally, 14 days) on body
weight, creatinine clearance (Ccr), serum creatinig, blood urea nitrogen (BUN) and total protein afte 2 days of ARF

Treatments| Control Control
Parameters (Saline) (Qil) PD PD+GT PD+LY PD+GT+LY
Body weight 10.16+0.16| 10.83+0.88 9.16+0.54 10.3380 9.66+0.33 10.83+0.83
Ccr 2.07+0.17 2.06+0.15 0.60+0.62| 1.15+0.1¢ 1.04+0.08° 1.19+0.07™
Creatinine 0.25+0.01 0.24+0.01 1.12+0.06] 0.41+0.02¢ 0.44+0.03 0.39+0.03°
BUN 14.94+0.14| 15.47+0.88 60.00+02% 31.29+0.7F | 39.26+0.20°° | 29.99+0.29°
Total protein 20.94+0.12] 20.99+0.7] 84.03+0.9(0 48.06+0.49° | 60.82+0.59° | 46.35+0.32°

GT: green tea; LY: lycopene; PD: pottasium dicroenat

Data were expressed as mean = SE (n=6).
Statistical analysis was carried out by one-way AMJollowed by Tukey multiple comparisons test.
2 Significantly different from normal control (8a&) at P<0.05.
b Significantly different from corn oil controlgup at P<0.05.
¢ Significantly different from kidney damaged grau P<0.05.

Table 2Effect of pre-treatment with green tea extrat (600 mg/kg, orally, 14 days) and/or lycopene (#g/kg, orally, 14 days) on body
weight, creatinine clearance (Ccr), serum creatinig, blood urea nitrogen (BUN) and total protein afte 14 days of ARF

Treatmenty  Control Control
Parameters (Saline) (Qil) PD PD+GT PD+LY PD+GT+LY
Body weight 28.33+2.10| 29.16+2.00 28.33+1.66 281&38 28.33+1.66 29.3311.66
Ccr 2.05+0.06 2.03+0.17 1.60+0.07| 1.99+0.07 1.93+0.18 2.02+0.09
Creatinine 0.24+0.007 0.25+0.01| 0.38+0.007 0.26+0.0T 0.26+0.007 0.25+0.01°
BUN 14.77+0.31 | 15.16+0.73 32.69+137 20.88+1.20° | 23.15+1.88" | 18.47+0.9%
Total protein 21.18+0.007| 21.22+0.02 36.37+137 23.79+0.04° | 25.44+0.04 | 21.99+0.07

GT: green tea; LY: lycopene; PD: pottasium dicroenat

Data were expressed as mean = SE (n=6).
Statistical analysis was carried out by one-way AMJdollowed by Tukey multiple comparisons test.
2 Significantly different from normal control (8a&) at P<0.05.
b Significantly different from corn oil controlgup at P<0.05.
¢ Significantly different from kidney damaged grau P<0.05.
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Fig 1: Effect of pre-treatment with green tea extrat (600 mg/kg, orally) and/or lycopene (4 mg/kg, atly) on A. malondialdehyde
(MDA) and B. reduced glutathione (GSH) content asvell as C. catalase (CAT) and D. superoxide dismase (SOD) activity of kidney
damaged rat
Data were expressed as mean + SE (n=6).

Statistical analysis was carried out by one-way AMJdollowed by Tukey multiple comparisons test.
& Significantly different from normal control (8&) at P<0.05.
P Significantly different from corn oil controlgup at P<0.05.
¢ Significantly different from kidney damaged grau P<0.05.

Induction of kidney damage by PD produced a sigaift increase of serum creatinine and BUN to 448% a
401.60% respectively after 2 days and to 158.3386221.32% respectively after 14 days of inductascompared
with the normal control group. The pre-treatmeammmals with green tea extract, lycopene and tb@inbination
significantly reduced serum creatinine to 36.603%28% and 33.82%, respectively and BUN to 52.165t43%
and 49.98%, respectively, after 2 days of indugtas compared with the kidney damaged group. Adfter 14
days of induction of kidney damage, serum creatims significantly reduced in animals pretreatéti green tea
extract, lycopene and their combination to 68.488:42% and 65.78%, respectively, and BUN to 63.87081%
and 56.50%, respectively, as compared with thegkidltamaged group (Table 1, 2).

Kidney tissue malondialdehyde content was signifilyaincreased in kidney damaged group with PD 48.25%
after 2 days and 156.56% after 14 days of inducasncompared with the normal control group. Thetpeatment
with green tea extract, lycopene and the combinatid both drugs significantly decreased kidney uiss
malondialdehyde content to 73.97%, 84.80% and P0,2@spectively, after 2 days and 77.09%, 85.10% an
75.04%, respectively, after 14 days of inductiorkiolney damage, as compared with the kidney damageub
(Fig. 1A).
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Data in Fig. 1B indicate that induction of kidnegndage by PD significantly reduced GSH content unk&y
homogenates to 15.38% after 2 days and 65.38% B&telays of induction, as compared with the noroaaltrol
group. A significant increase of GSH content innag homogenates was observed in the pre-treatrmigngreen
tea extract, lycopene and the combination of batlgsl to 525%, 475% and 550%, respectively, afteiays of
induction, and 135.29%, 129.41% and 141.17%, resedy, after 14 days of induction of kidney damage
compared with the kidney damaged group.

Induction of kidney damage by PD produced a sigaift decrease of CAT activity in kidney to 35.57f&ra2 days
and 65.78% after 14 days of induction, as compaiiii the normal control group. CAT activity was sificantly

elevated in the pre-treatment with green tea etaad its combination to 139.91% and 147.30% &tdays and
123.38% and 125.21% after 14 days of inductionidfidy damage while no significant change of CATivégt was

observed in the pre-treatment with lycopene aftelags or 14 days of induction of kidney damagec@spared
with the kidney damaged group (Fig. 1C). No sta@dgtdifference in SOD was observed among all égatnd
control groups at all time point (Fig. 1D).

Histopathology study of kidney tissue section aiedi from a normal rat receiving saline or corn skibwing
normal proximal convoluted tubule (P), distal colwed tubule (D) and renal corpuscles composed tiftaof
capillaries forming the glomerulus (G) (Figure 2ARB). Kidney tissue section from a rat damaged vHiD
showing dilatation of most of the tubules being enobserved in the proximal tubules, which looser theush
borders. This dilatation is due to atrophy of timing epithelium of these tubules. Many tubuledfesufrom
degeneration of their lining epithelium with spofshemorrhage in the interstitial tissue in betw#entubules, after
2 days of administration (Figure 2C). Kidney tisssegction of a rat damaged with PD showing normakire
corpuscles, proximal (P) and distal (D) convolutedules except for a very few tubules that appeditxded. In
between the functional kidney tissue blood vessabts markedly dilated and congested with blood. Uzl
infiltrates are observed near the congested bl@sdel, after 14 days of administration (Figure 20{iney tissue
section from a damaged rat pre-treated with grearektract showing dilatation of few tubules. Otturules show
mild vacuolar degeneration of their lining epitliati, after 2 days of kidney damage (Figure 2E).dni€ly tissue
section from a damaged rat pre-treated with grearektract showing a quite normal kidney tissueerdf4 days of
kidney damage (Figure 2F). Kidney tissue sectiomfia damaged rat pre-treated with lycopene shodilagation
of many renal tubules and obvious vacuolar degd¢inaraf the lining epithelium of both types of tieetibules.
However, renal corpuscles (G) appear nearly noraftdr 2 days of kidney damage (Figure 2G). Kidtisgue
section from a damaged rat pre-treated with lycepghrowing mild dilatation of some renal tubules mafsthem
are of the distal type. Many of the tubules esplgcibhe proximal ones (P) are normal as well asglmmeruli (G)
after 14 days of kidney damage (Figure 2H). Kidtisyue section from a damaged rat pre-treated gviten tea
extract and lycopene showing a area of normal riésglie containing both proximal (P) and distal @hvoluted
tubules. Another area is seen where few of thelésbshow vacuolar degeneration of their epithelithwither
dilatation nor congestion is observed. Cellulailtirates are negatively appeared, after 2 daysidrfidy damage
(Figure 21). Kidney tissue section from a damagggre-treated with green tea extract and lycopstesving most
of the renal tubules are normal in shape as weat@senal glomerulus, after 14 days of kidney dgen@igure 2J).
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Fig. 2: Photomicrographs of sections of the kidnetissue of: (A) a normal rat receiving saline showig normal proximal convoluted
tubule (P), distal convoluted tubule (D) and renatorpuscles (arrow) composed of a tuft of capillarie forming the glomerulus (G). (B) a
normal rat receiving corn oil showing the same norral structure of control group (C) a rat damaged wih PD showing dilatation of most
of the tubules (arrow) being more observed in thenpximal tubules, which loose their brush borders. This dilatation is due to atrophy of
the lining epithelium of these tubules. Many tubule suffer from degeneration of their lining epithelum with spots of hemorrhage (arrow
heads) in the interstitial tissue in between the twles, after 2 days of administration. (D) a rat dmaged with PD showing normal renal
corpuscles, proximal (P) and distal (D) convolutetubules except for a very few tubules that appearedilated. In between the functional

kidney tissue blood vessels are markedly dilated drcongested with blood (arrow head). Cellular infilrates (arrow) are observed near
the congested blood vessel, after 14 days of adnsitnation. (E) a damaged rat pre-treated with gren tea extract showing dilatation of
few tubules (arrow head). Other tubules show mild &cuolar degeneration of their lining epithelium (arow) , after 2 days of kidney
damage. (F) adamaged rat pre-treated with greetea extract showing a quite normal kidney tissuegfter 14 days of kidney damage.
(G) a damaged rat pre-treated with lycopene showindilatation of many renal tubules (arrow head) andobvious vacuolar degeneration

(arrow) of the lining epithelium of both types of hese tubules. However, renal corpuscles (G) appeaearly normal, after 2 days of
kidney damage. (H) a damaged rat pre-treated witfiycopene showing mild dilatation of some renal tubles (arrow) most of them are of

the distal type. Many of the tubules especially thproximal ones (P) are normal as well as the glomeli (G) after 14 days of kidney

damage. (l) a damaged rat pre-treated with greereg extract and lycopene showing a area of normalmal tissue containing both
proximal (P) and distal (D) convoluted tubules. Anther area is seen where few of the tubules showotslar degeneration of their
epithelium (arrow). Neither dilatation nor congesion is observed. Cellular infiltrates are negativey appeared, after 2 days of kidney
damage. (J) a damaged rat pre-treated with greerea extract and lycopene showing most of the renalltules are normal in shape as
well as the renal glomerulus, after 14 days of kidey damage. (Hx. & E. X 400)
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DISCUSSION

potassium dichromate (PD) was used to induce axieldidney damage [50]. The kidney damaging effetct
chromium (Cr) is achieved via its accumulation &twoles inside the proximal tubular cells. This riead to slow
excretion and remaining of Cr in the kidney fordotime [51]. Chromate is easily taken up by cdiitgh the
sulfate anion transport system. Once inside thie delomate is reduced through reactive intermedgi& the more
stable form chromite by cellular reductants inchgdiglutathione, vitamin C, vitamin,Band flavoenzymes [52].
This reduction process generates free radical spestich as active oxygen radicals, which are imebln the
cytotoxic effects of Cr [3].

The present results showed that, the inductiondifdy damage by PD did not significantly changeybagight of
rats after 2 and 14 days of induction, as compuaiiid the normal control group (Table 2, Fig 2). Sheesults are
in harmony with previous study [53] and suggest,ti®D administration might not on affect water ood
consumption in rats [54].

Results of the current study revealed that, thedtidn of kidney damage by PD produced a signifi¢acrease of
urine volume to 163.26% after 2 days of inductidhis effect might be attributed to the loss of brbsrder of the
proximal tubules which is an early feature assedatvith alterations in transport of water by bregkigap
junctions, leading to increased permeability [SHie present histopathological results showed sagmif structural
abnormalities of the kidney after PD administratispecifically, after 2 days of induction, where tpithelium of
the proximal convoluted tubular cells showed diiata necrosis and degeneration. after 14 dayswddidtion of
kidney damage, the urine volume of kidney damagachals was increased to 120.61%, as compared Wwih t
normal control group. The current histopathologicasults cleared that, the proximal tubules shopwadial
regeneration of their lining epithelium, suggestthg occurrence of multiple cycles of injury anghai. These
results are in agreement with previous invetbga using PD [56]. In the present study, the-tpeatment of
animals with green tea and/or lycopene signifigargiduced the urine volume after 2and 14 days ddiétion of
kidney damage, as compared with the kidney damagedp. The histopathological study proved that, phe-
treatment with green tea and/or lycopene showedita gormal kidney tissue. This observation is éxirst with
previous studies using naringin[57]. The presestilte might reflect the ability of green tea andolgene to restore
the brush border of the renal tubules with its gbalyx of the epithelial lining allowing them to ni@m their
absorbing function properly.

In the present study, induction of kidney damagegqu®D produced a significant increase of serunatamme,
blood urea nitrogen (BUN) and total protein andrdase Ccr after 2 and 14 days of induction, as epatpwith the
normal control animals and might be attributed e tlecreased glomerular filtration rate and remabd flow
secondary to renal vasoconstriction that eventuabplts in tubular damage. While, the pre-treatnoéranimals
with green tea and/or lycopene significantly redliserum creatinine, BUN and total protein in uramal increase
Ccr after 2 and 14 days of induction of kidney dgejaas compared with the kidney damaged animalesé&'h
findings are in agreement with previous studiesgisiaringin and lycopene [42]. Kidney function apeto be
improved by green tea catechin due to its antitiatin action [58], which in turn controls the arafdmic acid
cascade systerincluding prostaglandin E2, one of the major prosid products generated by prostaglandin
synthase in the kidney and commonly causes rersadilation and increases glomerular filteratiore fi9]. Also
the beneficial effects of carotenoids, may be @rpldiby decreasing vasoconstriction via upregutatibexpression
of angiotensin-converting enzyme and through inlubi of the expression of renal renin, angiotengero and
angiotensin type 1 receptor [60]. Moreover caroi@honay prevent proteinuria by protecting the pgties (renal
epithelial cells) from injury leading to decreas®@S and increased glomerular filtration rate [61].

Several studies reported that, chromium reachepeh& value in serum and kidney one day after adtmétion,
and then its concentration gradually decreasesrimsmore than the kidney [62]. Previous pharmacokingticlies
also proved that, chromium is rapidly distributetl ats half life is longer in the kidney than blosdrum [63]. In
the present work, the renal oxidative stress indume PD was proved clearly by the increase of nailldyhide
(MDA), after 2 and 14 days of induction of kidnegmage, as compared with normal control animalsinflar
pattern was recorded by another study [54]. Theselts suggest that, oxidative stress might camgitio cell
damage in a variety of kidney diseases. Moreovevipus studies reported the production of freecadspecies
essentially hydrogen peroxide {B}), nitric oxide (NO) and other reactive species by Pbese free radicals attack
lipid components leading to lipid peroxidation [6Fhe pre-treatment of animals, in the presentystudith green
tea and/or lycopene produced a significant redoatibkidney MDA content after 2 and 14 days of iation of
kidney damage, as compared with the kidney damagettol. These results are in agreement with prevsiudies
using green tea and lycopene [41, 65]. These sesulgjgest that, green tea and/or lycopene mighveptethe
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deleterious consequences of biological membranexjuation caused by PD via the polyphenolic computsyn
catechins [66], which can scavenge free radicaldyoopene also.

It is well known that endogenous antioxidant enzyrage responsible for preventing and neutralizimg free

radical-induced oxidative damage. Superoxide diaseit(SOD), catalase (CAT), glutathione peroxid&&Ex],

glutathione reductase (GR) and glutathione transte(GST) constitute a major supportive team ofrkd against
free radicals [67]. Targeting and modulating thphgsiological defense mechanisms by chemopreveatients
has become a part of many therapeutic strategls fgso, one of the most important intracellulartiaxidant

systems is glutathione (GSH) which is essential faintaining cell integrity by its reducing propest and

participation in the cell metabolism [42].

It is obvious from the present results that, thees a differential response of the antioxidant emesy to PD-
injection. Interestingly, the results showed thaGH content, CAT activity significantly decreasetiiley SOD
activity was not significantly changed after 2 abtl days of kidney damage by PD, as compared wiémtirmal
control group. Chromate has a pro-oxidant effettictv was indicated by decrease of reduced gluta¢h{@SH)
levels in different tissues [69]. Earlier studies/é revealed that, chromium administration resolincreased ROS
production. To counteract the ROS production, #letend to increase intracellular GPx levels, vahiic turn might
be responsible for the observed fall in GSH levilereover, HO; is a free radical essentially responsible for the
kidney damaging effect caused by administratio@€ofind might be attributed to the decrease in CBilita[70].
However SOD enzyme is localized even in the damaagstthelial tubular cells, the main site where Qergs its
kidney damaging effect through the production ekfrradicals other than superoxide radic@™[71]. The
pre-treatment of animals with green tea and its@oation with lycopene significantly increased G$bntent,
CAT activity while lycopene increased GSH and dad significantly change the CAT activity after 2dah4 days
of induction, as compared with the kidney damagacdhals. These results might reflect the usefulrdsgeen tea
and lycopene, as excellent sources of antioxidamght directly be related to enhanced biosynthe§i&SH and
increased levels of other antioxidants such asniitad, vitamin E [72] andhe ability of green tea but not lycopene
to counteract BD, which is one of the active oxygen species respteddr the oxidative stress produced in the
damaged kidney by PD.

CONCLUSION

We conclude that green tea extract alone or witopggne modulates glomerular, tubular and oxidakidmey
damage and might have protective effect againsaisgatm dichromate-induced ARF in rat more than pgce
alone.
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