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ABSTRACT 

!II CI lrial to study the possible prophylactic rule oj ui.tamin C wldfisll oil againsf the 

d sp/nlill induced ne:'lhroto,,,icil.!-J in dogs, Fort!} two dogs were used, C/oss!/icd inlo sev­

ell ('qua l groups. (f) served as con trol injected wlth pl1!Jsiologlca l saline. (ll) il!i<..:>cLed. 

willl (t s ingle dose ol vitamill C (200 H1g/kg b. w l. Lv.). (JIlJ injected WWI a s ingle dose qf 

.Iis l, nif (2 m l/k9 b.wt. LtJ.), (IV) i'l/ectcd with a single dose q( c.:isplalin. (5 mglkg b. wl. 

i.td IV) i ,!;ected w ith a single d ose q{ cispl.aHn plu:; vltamln C. (VI) iryected with a single 

(ios,' q( cisplat in pitts 115ft oil wid (VII) injected with a sing le dose oj cisplarin plus bolh 

{,il (lI/wl C and fISh oi l. Dogs wel'e socr!Jlcpd 7·uoys post treatment Blood samples ond 

/(idlt t'!1 [ issues were taken Jor biocl d:.'nt ica l investigations. Prom the obtailled results, 

S((jll!/lcClIIl d ecreases wel-e reported ill tile renal enzy me act/ulties oj ca(alose (eA n. 
yilf/w/liolle peroxIdase (GpxJ ond superoxi~le disn.ulose (SOD) a nd reduced g lu/ o tlliolle 

in cbplutin-lruected dogs. In lhe oppositt? pfO$ mff und kidney malondfa ldehyde (MDJ\). 

tlre(1 (HUN) and Cldllinine were si91l!!ic<ml.!lj increa .... ed. Admlnfsrm/ion q{ vit(lmin C 

W](.{j (JI' .lish oil concomiLanllu Wil/I cisJ' la lin illhihiied the illneose III lipid pero"idnliofl 

and inh ib ited renal Qlllioxidrznt en 7.ymes cleplc/ ion induced by cisplatin , In conclusion, 

flu: f)i-use ojultamln C besideIisil oil d uring trca/.ment witll cisplatin improocd tile Olll i· 

oxi(/oll t defense system and produced all excellent p rophylactic role ag ainst cisplalin· 

ilidllced nephrotoxicity. 

INTRODUCTION 

Cisplalill (ds-dlamminedLchlorop!aUn u m 10 Is a h Ighly C)1.otoxLc drug. It Is widely Ll sccl Jar the 

lrcalillc lil or v;:,rlo1..lS m allgnan l tumou rs. cspedally testicular and ovarJan r:<lrcinoma (Dire et aI, 

1990) . Uillorlllnateiy. cispialln ll~ is assodaled w ith numerous side effects. particularly nc].>h ­

J'otoxiC!!y i ll1d ncurotoxlctty (Serenci and Mckeage . 1999). CISplatin accu l1tulates within the 

kI dney li ~s llcs and induces de teri ora tion of ren al function manlfesled as proximal tub ular Injury 
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(Saad and Rikabi, 2002) as well as apotollc ccll death in renal tubules (Park et aI.. 2002). The 

toxlClty 01 cJsplaUn. In non tumor cell , Is Induced by generating activated oxygen species which 

have been Implicated to play an impOltant role In renal dysfunction (Nishikawa et a1.. 2001) . 

a nd atta('k DNA frequently resulLJng in oxida tive DNA damage (De Martinis and Bianchi. 2001). 

It has bt:clI suggested Ulat mitochondrial dysruncUon Is a central component of clsplatln nephro· 

tox.JClty III I>foxl mai tubules (Brady et a1.. 1993) ;;'1.0(1 that Clspla tin -Induced tox.Jclty to kidney 

s lices In vitro Is critically associated with oxidative damflge to mitochond ria (Zhang and Lindup, 

1993) which might leads to fallure of ene rgy production or ATP depletion. or both. Moreover, cis­

plaUn has been shown to increase the excretion of thermboxane A2 leading to alteration In mem­

brane fauy acid composition (Walker et al .. 1989). 

Vitamin C Is a water soluble vitamin wtth a broad spectrum of antioxidant activities due to Its 

ability to react with numerous aqueous free radicals and reactive oxygen species and decreases 

Ilpld pcroxldal.lon (Gregg! Antunes et at., 2000) . Thus vitamin C fOml$ the Ors l line of antioxi ­

dant defence In human plasma exposed to a variety of ox.Jdan t Ins ults (Frel et al, . 1988). The 

antioxidant activity of vitamin C Is parllcularly relevant In a state (Jf Increased oxidative stress. 

which call a lTect endothelial cell funcUon (Giugllano and Cerlello. 1996), In addition. we havc 

prevlousl.v s hown that vita min C a llect protoglYCClns {PG) of rat mesanglal matrix. ql1antilaUvely, 

by Increasing Its degree of sulphaUon (McAuliffe et aI .• 1997), Such quan titatively anel quallta­

Uve altentUons in basement membrane and rne.sanglal matrix farreachlng ei1ecls a number of ex­

tracellu la r matrix. functions and glomerula r filtration properties. Indeed. Beyer~Mears et al. 

(1996) have reported that a decrease in the albuLllln nttration rate (AFR) was lound in nephro­

tOxiCity in rats after treatment WIUl vi tamin C. 

F'ish 011 rich in omega 3-marlne lIiglyccrlde decrease the production of thrombox<lllc A2 (Mar­

p1lak et al .. 1994 and Badalamenti et a1.. 1995) as well as Improvlnj.( the rccycllng or GS-SG to 

GSH (Ytlmaz et al .• 2002) and decrease the proCi~ctlon of free F"2-isoprostancs that is Uloughl 

to provide a reliable and useful assessment of lipid pCl'oxldaUon In vivo. However. a noUler study 

has demonstrated that 0.>3' fatty acid In('reases tllC suscepUhlHty of LDL to oxidation a nd uptakc 

by macrophages in vitro and has recommended dietary s upplementaUon of a-tocopherol as an ti­

Oxidant (Suzukawa et al .. 1995). Short term intake of w3 fatty acids results In Ulelr incorpora­

tion Into lipoprotein and membrane phospholipids. which can be observed In blood cell as eryth­

rocytes (Prisco et aI., 1996) prior studies Indtcated t.hat changes In phospholipids composition 

or distribution can be associated with funCtional "iterations in membrane erythrocy tes and like­

ly In oti)cr tissues (Brenner, 1984). For Instance. memb rane lipid perox:ldatlon. which depends 

on the membrane s fatty acid compOSition and <tntloxidan t content (main ly vItamin E In ce ll 

mcmbranes). together with protein oXldaUon. leads to loss of membrane Integrity and function. 
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<1 $ occllr:-- during hemolysIs. Thus. tbe increaseu "n5<ll<.J I'atlon index consequel1t lo ro3 1~ILly a c­

Ids incorporallon into mem branes ('ould alter the rc(1 cell response to oxidative slress (GaI'rido 

et aI., 1989) . 

Ac l in ' oxygen molec ules s lJch <IS lhe superoxlde radica l p lays an Import<:lnl role In th c in­

flall.1lllal iOIl process after intox.Jcalion by cisp lntin (Debne et at., 2001). These r;-l.(]!c,lls. which 

read \Vil li Ill{' cell membranes and inducc lipid peroxidatlon. h ave been implh:aled as Important 

palhologk 1l1ed lators in many clinIca l di sord ers (Slater, 1984). A major defence 11Icchanlsill Is 

the anlil).\:id<1n [ enzymes (especially ~l.lpcrox id c dlsmutase. catalase <lnd glutalhlone peroxidase) 

whleh (' OI IVc rl active oxygen molecu les In(o non·toxic compounds. The objec tive o f thi s study 

was to cv; illial e the an ti-or pro·oxldant dfecl...<;. of v itdmin C and/or nsh all In dogs submitted to 

elspJa Un ! f(~a tment. consldet1ng Ihe <lntl()xl(lant enzymes and lipid pcroxldation [n order 10 over· 

eome a J!f('at limltaUon or clspla li n admlolslratl on I:'spr-cially In patient wt th pre -existing renal 

dys fun c ti(lIl . 

MATERIALS AND METHODS 

Animals: 

Tht· ('xperlmenl was carried Oll t on 42 nHlle clogs with an average weigh t (II' 6 + 1.0 kg. They 

receiver! \), l1 a nced die t and w ater wns l'rccly supplied. 

Drugs: 

a- Cis pIa tin: 

11 Wil~ ; ' .l.(iII from P. H Faulc!inl:! ;\lld Cu Itllll!cd Lcxla placc llllligrov V iclori<l ~1 170 l\'lsl r;lllil . It 

was p, ~p.I'-1.'c! for I.v. inj ecUon . 

b· Vjtamin C: 

Il W<,\S 1>\)l<li)]oo from Memphis Co. [<'or phann. & chemlca llnd Cairo - Egypt. 

c · Fish ou: 

fish oil cnllil slon (Omega venous 10%) was obtCl Il\ed from r resenlus AG. BCld Hamburg. Ger­

lIlany. II 1, .. pre pared for In travenous In.lt:ction at a dose of 2 ml/kg hody weight. 

Animal grouping: 

Anilllal :-- were divided Into 7 eq llill groups . ca1.:h group consis ted of 6 animals; 

Group I : The animals were inJecled inlravenoLls ly (Lv .) with physio lOgica l saline. 

Group 11 : The animals were In,ieclcu wit h a s ingle dt)se of v itamin C (200 IlIg/kg b .wl . I.v.) <lC-
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cording to Cregg! Antunes et al. (20(0). 

Group 111: The animals were InJected with a s ingle dose ornsh 011 (2 ml / kg b.wt. i .v .) 

Group rv : The animals were Injected witll a s ingle dose or c!splaUn (5 mg/\<g b .w! . i.v .) ac­

cording to Daugaard et a1. (1987). 

Group V: 'l11e animals w ere InJec ted w ith a single dose of cisplatln plus vitamin C. 

Group VI: The animals were injected willi a singh:: dose or cis plat In plus Osh oil. 

Group vn : The animal were injected willi a sing le dos e of cisp iatln . V1tamln C and Il s h 011. 

Blood sampllng : 

7 d~ys pos t InJection. food was withheld Irom ill , animals for 12 hours be fore blood l':oll cr.Uon . 

8100d sailipies were collecte.d rrom Ill(' jagula l- vein. bclore killing the animal. ilnd nc('c ivcd Inlo 

heparini :t.cd tu be. Plasma was hmv ested by ccntrlfugatlon of the blood a t 3.000 r.p.m. for 10 

m i:mtcs anc\ kcpt at -20 ... C till bioC: ',emlcal analysis . 

Tissue sampling: 

The kidncy~ were removed and kept in an it.:e batl~ ulltil homogenization. Tissues Wt'l'C imme· 

dlately prepared for tbe enzyme ch.: tivity ;1ssays as described below. They were washed out from 

c.ontamioaled blood with cold water. One gram was hOOlogenl:ocd in lO-fokl physiolo~ l c<l1 saline. 

the hOllloj:!cnale was centrifuged at 10 .000 g for 1 hour and the clear supernatant wu~ ta ken for 

cnzynml.k ;,ssays and estimation of lllalondlnJdehydc level. 

Experimental parameters: 

a· KI<lIl l:Y fLlnction test. For Indication of ('lsplaUn-:mluced nephrotoxicity 

- Blood nrea nitrogen according to PulllUl and Crouch (l977) . 

- Pl ilSI1\ ,1 creatinine by standard colortmetrJe procedure (Husdan, 1988). 

b- I)c h'nnlnaUon of lipid pcrnxic.lallon prodlJcts In plasma ancl kidney ti ssues expressed as 

Icvel of ma\ondiaJdehyde according to DJ'"aper a.nd Hadly (1990). 

c- The ,m tioxldant c. nzyrnes activity catalase. glutathione perox.ldase and su peroxlde dlslllu­

l "lst: wcre measured In kidney homogenate ilccording to Cohen et a1. (1970): Chiu et a1. 

(1976) and Misera and Fridovicb (1972) respectively as weJl as reduced glu ta lillo ne was 

lI"leasl.1rcd accordlng to Grunet and PhiUips (1951). 
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The n:::-;lIlts were staUstically analyzed lI~lng ana lysiS of variance ANOVA (F· les!) and ex­

pressed i.\."i Mean + SEM, and a s t"Ustkal probability of P<O.05 was consIdered to bc significan t 

(Snedecor and Cochran. 1990). 

RESULTS 

After ildmlnlstraUon of clsplaUn. dlnlr:aUy Importan.t changes in altitude. a ppetite, or hydra· 

tlon st.atu~ were not evIdent. Howeve r. cach dog vomiled alleast 12 hours of crsplnUn adminis­

tration. 

Table {il shows that fish oil and vitamin C wcre found to be safe as regarding their effect on 

the kidnt.:y function and lipid peroxidatiun products, which elucidate no change <lifl"eTence be· 

tween Ill(.: group under comparisons . 

Table (2) shows the effect of intravenolls admlnlst .... ation of clsplatln (5 mg/kg body weight) on 

parameter of blood constituents. The urea and creatinine levels revealed slgn!Ocanl Increases af­

ter 7 days from clsplotin admlnlstraUon, compared to the conlrol group, this Indicates that Ule 

glomerulil!" OItraUon was impaired. meanwhile the level of blood urea and creatinine In dogs giv­

en fish ol! and/or vitamin C wilh cisplatin showed no difference compared to t.he control group. 

indicating thal vJtamln C and lor fish oil play in ~rotecling agalnsl elsplaUn Induced nephrotox­

icity . 

Table ~J) shows that In the clsplnUn treated dogs . the plasma and kidney malondlaldchydc rc­

'. ea led a :"ignU1cant increase. renecting lipid pcroxidatlon. whereas the level of ma londialdehyde 

in plasma a.nd kidney tissue remains nearly wlU.!n the normal level a fter adminis tration of vlla­

min C a nd/or fish oil concomitantly with ('.ispiatln. reOecUng the propbylactic rol e of vitamin C 

and fish oil agains t clsplaUn-lnduced lipid peroxldatlon . 

Table (4) shows the activity of reactive oxygen species-scavenging enzymes compured to the 

control group. Dogs a dministered clsplatln only showed slgn!f1canUy reduced antioxidant en­

zyllll:S ilt"livltics a nd a s ignifican t decreetse In the level of reduced glutathione, whereas co­
admlnls trntlon of fis h oil and/or vitamin C, with clsptatln revealed no {'hange In enzymatic acUv­

lUes and n.;d llced glutaUllone Jevel. rcvca llng the prolectlng effect of vitamin C a nd fish uil . 

DISCUSSION 

The nephrotoxicity of drugs and tlleir metabolites Me often manifested by proximal tubule 

d isordcrK which result In the release of lhe enzymes held in the prox.imal tubules. In additlon . it 
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has been repor ted that the major s ite of the renal disorder Induced by eispla tln Is the 53 seg­

ment or lhe straIght part of t.he proximal lubuie- like feature (WeJner and Jacobs. 1983). As a 

resull (Yokozawa et 81., 1999) observed that clsplalln caused leakage of the lysoso ma l enzyme 

lactate dehydrogenase Into the cellular medium Increased the producUon of mala ndla ldehyde, 

a nd dallJ;I.l!ed the cell membran e. It Is well known that the major s lde-errects of cisplatln were 

obs.·rved i ll the kidney. because of the excreUon of Ule compollnd (Brady et aI .. 1993 and Rez· 

ntk et aI., 1993). 

There arc. several reports a ttem pting to elucidate the molecu la r mechanism lead ing to clspla­

tin nepllmLoxicily (Ajith et aI .• 2002 and Du.rak et aI.. 2oo2}. Several researche rs s uggested 

that the Iree radicals play an Important pa rt In elspiatln tOxici ty (Antunes et aJ •• 2001 and 

Bnat d al.. 2002). The ex.perimenta l data that la~rold afforded renal protection against clspla­

tin toxiCity th rough Its antioxida nt capaclly has sapported this hypothesis (De-martinis and BI­

anchi. 2001) . However, molecular mechanis ms n :sponSlble for the free radi ca l damages In renal 

t! ss·i.1es lren ted with clspla Un have 110t yet been cla rified . In this regard, Uuomboxane A2 was im­

plicated i ll the clsplaUn toxici ty (Walker et aI .• 1989). It has been suggested that excess free 

rad ica l Ji)1"l na Uon fo llowing the ad mlnlstratloll of cis pia Un enha nces the generation of elcosan· 

olds (Thl· . .. nboxane A2 a nd F2- lsopl"OsLones) (Morrow et 01.. 1992). Accordingly. marked genera­

tion of hydl'Ogen peroXide and reduction of cytochrome P450 content In kidney increases lhe cat­

a lytic iron and hydroxyl radica l fOf mation accompanied by clsplatln cytotoxicity (Liu et aI .• 

2002). Tit!..! ability of cisplaUn to cause a ltera tion In Ole acUvlty of cytochrome P450 and some re­

la ted c,; (;.t\vtlc ac tivities sugges ts that clspla Un Induce:; tox.:1c effects In an uns peciOc manner. 

In Ule present s tudy we used clsplatin moclel of chronic renal fallure . One slngl<.~ dose result­

Ing an Increase in bitJOd urea nitrogen a nd creatinine. Indicating dysfunction of the proximal tu­

bule. we ;dso noted s tgnll1canl decreases in catalase. superoxlde d lsmu tase. glulfl thlone peroxi­

dase and reduced glutathione In the kid ney homogena (e, m eanwhile a slgnlfkant Increase In the 

It;vci of malnndlaldehyde In kidney homogenate a nd plasma was observed, indica ting lipid perox­

IdaUon. S imila r results were repUl1.ed by $aad and Al-Rikabi (2002) and Yoshida et 01. (2000) 

who rep(wl cd that rats given cisplntin Intravenously showed markedly Increased blood levels of 

Ufea n ill'tI.t!<'1l a nd creaUn lne In a ddition 10 sl,gnillcant decrea ses In kidney ca talase. ~uperox..lde 

dlsn .. u l.as e. gilltath.lone peroxJdase a nd reduced glutathione were observed, s uggesting that the 

free rad ic;d scaveng.tng system was des tr(lycd In rats given cisplatin . 

lntere!'>lingly, Davis et aI. (2001) sta ted the Importance of reacUve clspla tln Induced renal In ­

j ury a nd s pecifically Implicate the supcroxlde radical as a mediator. ThIs is confi rmed by Dehne 

et a1. (2001) who s lated that cisp1ntin toxiC ity Is pa rtially media ted by an iron -dependent path-

Mansoura. Vet. Med. J. Vol. IV. No.2 . 2002 



Ismail, M. et ar. .. 
191 

way and Is associa ted with an enhanced l'onnaUon of superox1de anion. Moreover, cis pia Un­

induced damage to mltochondrta a nd proceeded d~pleUon of ATP (Zhang and Lindup. 1997). 

Furthermore. clsptatl n-Induced nephrotoxicity Is closely associated with an Increase In lipid pcr­

oxJdaUon and Induced glu tath ione depletion Is a detenninant step In oxidative stress In kidney 

tissue tha t leads to nephrotoxic ity (Gregg. Antunes et aI •• 2000). 

It was demonstrated tha t co-adminis tration of fi sh 011 with clsplaUn, lhe biochemical parame­

ters showed ameUoraUon In comparison to clsplaPn only. S imilar results were observed by Van­

katraman et aI , (1994) and Hardman and Avula (2001) who repClrteO. tha t CAT , Gpx and SOD 

acUviUes we re slgnlflcanUy Increased In livers of mice fed fish oil. These resu lts ind ica led that 

Osh oU Inhibits arachidonic acid synthesis a nd incorporation Into phospholipids. decreases 

platelets producuon of thromboxane A2 a potent vaso('on- s tr1ctor HIld Inducer of platelet aggre­

gauon (A:l:elrod. 1989) . In this regard. Morrow and Roberts (1997) have reported that Ulrom­

boxane AJ], and FTlsoprostanes rcpresents a reliable and useful assessment of lipid peroxida llon 

and ox.ldant stress. However, F2-lsoprostanes are prcdomlnanUy dcrtverl from the peroxldatlon of 

arachidonic aC id. which was reduced following fish diets. The results therefore . reflects a true re­

dUCtion ,In the oxidative status rather than a change resulting from a reduced supply of [0'2-

Isoprostanes. There Is evidence that fish all reduce the leukocyte oxidative burs t (Hlramatsu 

and Arlmorl. 1988 and Vorming et al., 1995). A decrease of superox:ide production by Isolated 

human po lymorphonuclear leukocytes (Fisher et aI .• 1986) and monocytes (Slrtori et al .. 

1992) and by rat polymorphonuclear leukocytes (Carbonell et at .. 1997] has been reported af­

ter dieta ry treatment with ro3 fatty acid. 

Other mechanisms by which 003 fatly acids may protects agains t lipid peroxidaUon could be 

related to their tight packing in cc,nplex melllbrane lipids and lipoproteins making the double 

bonds less available for free radical attack (l\.pplegata and Glomset. 1989). Moreover. w3 falty 

field Inhibits the activity of phospholipase A2 and Induces the acUvlly of hepatic anUoxJdant en­

zymes such as glutathione peroxidase (Demoz et at., 1992). Incorporation of w3 fatty ac ids Into 

erythrocyte membrane phospholipids stimulates glutathione peroxlctase activity. together wtth a 

possib le albeit not generalized. fish oil-induced stimulation of vitamin E Incorporauon and a 

trend to higher glutathione peroxidase activity (MabU et aI .• 2001). 

It Is interesting to point out that admlnlstraUon of vitamin C with clsplatln produced good 

protecUon against clsplaUn nophrotoxlclty. lhese results were In accorc1ance with that of (Greggi 

Antunes et aI., 2000 and Durak et al ., 2002) who noted tbat clsplaUn*lnd uced nephrotoxicity 

was ameHocated by vitamin C. This amelloratlon Wa$ manifested by prevenUng the deplatoln of 

a oUoxJdanl enzymes and Inhibited lipid peroxida~ion. These result.s are expla ined by the action 
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of vitamin C as free rad ical scavenger (Mayes and-Weise, 1993 and -Ward and Peters 1995). 

This actinn can antagon ize th e main toxic effec t nf cisplaUn (Durak c t at., 2002). V itamin C it­

~elf Is metubollzed to dehyd roascorba te via the free radical In~ennedlate. Trapping of the radicals 

prevents Ihls radica l from at tacking the LOL and other lipoproteins In plasma. Since v itamin C . , 

[s used-up In the course of its anttoxJdant action ami prever"lts inlUation of lipid peroxidaUon. it 

Is cons \{l\'rc([ <IS sacriflclal ~md pr('vcntlvc a nllox lda nt. rcspecUvely (Balz.. 1994). 

A rela lion sh lp between nephrotoxicity and oxidative sue s has been confirmed In m any ex­

perlm en1;tI models. Administration of superoxide dismutas1 and antioxidant. selen iu m slgnlfi­

cantly rCc\llce the nephrotoxic sym ptoms (Antunes et a1. . 2001 and Okasara. 1992) . Recently 

fi sh oil and vitamin C has been fou nd to have a nu m ber of dIrect and Indirect roles in protecting 

the cells ,md the organisms from oxida tive damage inflicted by highly toxic radica ls generated 

from oxygen specIes (Badalamenti et aI .• 1995 and Greggi ~tW1es et al. , 2000). 

In c.u ncius lon we have evaluated the effect of vita min C and/or fish a ll in dogs treated wt th 
. ' 

clspla Un. the results might sugges t that the best p rotection against clspiatin toxicily was 

achlevcd in the group treated wit h c is pla Un combined with both vi tamin C and Ilsh all. 11, 15 

maxhutllll prulec Uon can be explained by the cooperation of the protccllve mechanism of the two 

drugs. so it is recommended to try both of vJ tamln C and fish oil with cisplatin to overcome all 

possible nephrotoxic mechanism of the d rug. 

Table (I) : The effect of vitamin C nnd fish oil on plasma urea, creati ni ne, mal ondia l de~ 
hyde and k id n~ malondia ldehvde (MDA). 

T rented e. r OUDS 

Pant melers COll trol Vitamin C Fish oil 
group Rroup 

Plasma urea mgldl. IS.4±O.76" 16.50±OAO' 19.4±O.n -

Plasma creatinine mgldl. O.85±0.06' 0.79.0.02' 0.80+0.01' -
Plasma malondialdehyde .1 maVL 20A'0.92' 20.20±O.W 18.90±O.<l6· 

K.idney maJondialdehydc n rnoUgm. tissue 4l.20±222' 37.7I:±O.9X' 38_72± I. 17' 
Number of dogs in CIIeh group: 6 
M= n3 in Ihe smlle row~ WnhOlll n C(lnlmoo sllV'=f~ripoi leIlCl'":'l I1fC: ~i~lIi li{,,""l l r (1'<1).05)11i1lc.-..., II. while mc ..... " .. Ih n 
1:(I11Ul"lOll super~ripi leiters li re in sig))llicanlly (1'< O.05) dillerol' (1\110 \Y.ly JlJ.JOV/\ t.::~t ) 
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Table (2) : Stati:-tical analy~, s o r plasma ur~'a nitrogen anc..l plaslll" creal illilic in cOllln)j 
group, cisplalin group, cispla lin plus vilamin C group, cisplalill plus fi sh oil 
group and cisplatin plus vitamin C an.d fi sh oil group. 

Trcnletl ~roll )5 Co1tlrol 
l':Irnmele rs Cisplatin olily 

CiSpl<lli li Cispl:!!! '1 + nsh Cisl.lln!in + 1i~11 oil 
group 

+ vi\. C oil + \' 1\'( 

Plasma un.:a I K,<IO ±O 76 h 38 40± I 6" 2lJ.()OOJ:(J % h 21 2(11 I ,()7 k 20.70HI 7JO I, 
mgldl 

Plasma crc.'lliniIlC O,!(5 ±O.O()9 h 202±iU3' o \)31I1.{142 h O.lJ.'\±O,()3!:1 h () WHO 064 h 
111 l',/dl 

• Numhcr or uog~ m cneh p.roup (, 
Mc",:~ III !hc !\:1I1 1C rnw~ will'llll il n (OllllnOIl Sl\p • .;r~<':rlpl kll"I~ arc si ":lrl ~ alj(1 1' (1'<1) Oi) dll1 i: rc lll , \\ Ink m",,,, ",11i a 
C<lllllnl~1 1\:1 1<.:rSenpI ICliers nrc ill siJ;llirlu"'llv {I'< 0 !lSi J; 11"o:r<:111 (11I'u I\'il\ I\NOV 1\ I<.:s () 

Trlule (3): Stati sti cal ,\I1al )'si5 or plasma and kidllCy Inalolldialdch yd..: (MAl) ) ill conlrol 
group, ciSl)latin group. cisplat il' p " l~ v: l;lInill C group. cisplatin plus rl~h 

.\ d \ \ Cd ' \ .\ 0 11 group. ,UI clsptalm pl us vllmmn . an IS 1 01 ~rotr p 

COll trol 
Trcatcc..l ~rOtlps 

I'ar:.metcrs Ci ~phllill Cisplalin + Cisplalin + ('isplalin .. 
group 

onl y vi •. C li sh oil rlsh oil + vii C 
Pla-:>Iua MAD 

20.4±0.92" 324±1.63" ItJ .6±O ::'7 h 
182±1.92 " 20. 1 Ot I 02" 

~t mollL 
Kidney MAD 432±2.22h 64.l±2.92 ' 39.S.I 036 " 38.2± ! 43" 402± I.06" 
. n mollgm li ssue -.. -NIIIllI ... r I'lr Uog~ 111 c:t<;h tll'QUP - (I 

M~i lll ~ ill III~ ~ lIl i C f(IW~ wilholllll <.:0111 11 1011 Sllll\:f~ril 'l lc llo.;rs 11I C ~1i!rl li"I L" IIlI I .\· ( 1' <.0,(15 ) , 1111 \:1\: 111 , " llilc 1ll<.:;111 \\ II Ii a 

';'lI l1 nllln $1l1X'r';":ll jll Icll~["!; nrc ill ~ig.llilic"llll\ (1'< 11,115) ,Io11'CICIlI (twu \\'i '\ I\N{)VA 1 ~~ 1 ) 

T:lblc (4) : Statisti cal analysis or kidney c"talase (CAT), g lu tathione peroxidase (Gpx.), 
supcrox idc dlsmutasi... (SOD) and n:dllced glutathiolle (GS II ) ill control 
group, cisp latin group, cisplatin plus vi[tll1lin C grollp . c i ~,plallll pills lish ,Iii 
.group an d I I C 11- I Cisp latm plus vltamlll ant Ish 0 1 glOup . - - -- -_ ._- . __ . 

Trent c\1 &;l'Illip 
Parameter Control group Clf.\l t" tin + vit Cl splatill +-- --.~- --

Cisp\;uin + \' II Cisplatill olll~' C I'Ish oil C + fish 01 -. CAT 
lIlgfg-I\\ tissue 3.8R±0 73 • IJW±(} i5 ~ 3.62±0.1I6 • 3,:;t):!,O 17' 3.M4±U.26 

Cp:.: 16.3±O 6(," 21 .3± 1.6; < 3S.J±O.62· :n,2,t:(I76" 36.2:tH 1)1 
U/!!.tn tissue 

SOO - - -

U/\.!.1Il tissue 
R32±)4.4 · S)6±37I)9c 744 0J:lO.J9 · n X.t41J.79" 752+]) J 2 ' 

GSH -

" mol/gm tissuc 
20.3±O 41)" 9 1J8i0.4 I" P! .72± 1.6- 17.9"±1.2 1· 197.H1 " . . • NUUlh • .;1 "r dOj!s III CII~h !!IOUI' (, 

M~ilu.~ In l l~ :\I1I,1e fl l\\'.< wilhoul n Wlll'\l1l1\ o;upclso.:ripl IdlCIS , If': sj~ lIli<': il l\ll y ( 1'<0(1:') ~1 .lkr":lll , \\ luk II1C;11I \\ !III ;, 
1.1~nll\llll "I1 1 :"'r~ r ip( kllcr~ :lr~ ill ~Ig ll i ti l";m ll\ (1'< () 1l5) d,lli:r<.:nl (I'w \\'a~' ANOVA 1.::4 ) 
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