VaA-AF a0 IYAF Ll FF ol 39 3P 9 30

S 1 4 Yo (SLAC) ) (594 B guilinS T Ly gl g2 (53150 (32 y0i il
e

P 85 oni ¢ iy JUoF  unlSo plalt B o1
Ol L egy oBtslo (05559 (539092508 oliwsl )
Ol Lo ogr olSiils (0355 (5909 303 08l (Wl )I5°.Y
F byt wly sodll Sl3T olSdls (355 (S5l ol ¥

Ol (Sivp pole olStils «(g5)g b boliwl ¥

WD/ ¥/ i by g, WAF/Ve /oY 1l po gu )b

oS>

SOy SlS Bl 50 gl (o yinsl ki S ASLS 1 (S5Is0 (e yili gy il GBI s
Cygons g P2 5l e aids Hl Jlemg B stle Gige e T gbiiapnay g (o8 e Ll 4 S
S )l g pod 9 (N=8) s )il J i «(N=8) (LwgiS y il olow! (g 21y Cod) wid 09,5 duw yo 3olai
o0 5 (59 dhadions 305 (99 Cendlad (ol oS s 4 Do (39 y03 09, Gy plxil cugar .oiid 5 )18 (N=8)
) 59 9 Wogei [yl (andd p e 1V Coud b aligo B Goods duder 5p aiia 40 59 ) e Ve (b ) (Bwiga
SS9 pledl 51 ey i oo 6l0eSS il )0 g Al (Sh3y9 Callad AigEd JAUS 9 b slreg S (e
als 2l 5o w30l g oublal (gbgls GlasaSTy (glgls GYU glaw 3l cudlad Zolaw (o pod
oSy (590G ol 01 3T Cllad lanw 50 (5 ylolime MBS 45 Wb o (3L Wrosls 5 Lol 3T .08 ,5 (g S0 31l
3 als’ Cdl sudlal (eligls 9 VUL 3l collad zohuw Ll 13)la 3929 ailfaw slaog,S ;3 auls il
OLiS o 09,5 a1 S 1) (globire (bl (i )Ll & Slio J 7S g (o8 (sl 4 Slio (J poit glrog 5
4 Sine (S yoi o9 )T (50 oilia! (9lglS 5 VUL 3T )0 (gloline BB b (pwlaly oo 0
SN L sl g0 50 wap T 60 glle gelaus (i rogdle 515 299 (g Ll &y Shino J S g (ol g
o gl 4 Sie (S y03 09,5 30 BT (nf Cdlad (yliae Lol tewl 03,5 Ty bl (g loliae Hebay (S
Ul a5 ol o 51 (Sl onalcawdt @l wdlion (el 4 Mo S5 09,5 51 iaS (5l0line jobay
ol G2,k 5l (Bpas oS! HSTa> wayd FO Jolee HI5 Gud (ke b arin Ve Goedy dlwg 9 (P59
B gl 1y AlS Bl 0 yKlas Sy g gl ol GIBLT o ) amlipndTy i

S

g s

AlS (5050 (1)U ol (09 Ul g (sl ¢ ol iy poi S GMS B39

Email: Kamal_ranjbar2010@yahoo.com Jotns boiysi ©



VWP lewal FF o )lod 25559 659090 8 A+

EVRY-N

G ol ol e o 5els |, TMD (5 esiS il (WHO) e ceblage ol
APl S ye 5l ao,s Y8 olnl Gloys g cadlage &yl5e 5l b llae diwlyopls (Y) aoo o
Gl 00 .)l.v ‘5>l.~u." )...453).0 J.ALC U"J‘W 0‘9...:44 U] )‘ ‘5)0"‘)‘ ‘MlaLSA QSJB asw J..Joc\.‘
o, les B 03ygp ymalS L oasl wile oo J.)L.A Iy cdd o Sloe a8 ogss sl (Y)
wiboo by ol 4 B ooiygp 5l Slodes idu aS 1) adS alax 5l Sgel i slaplail L
Lild o b jsba Ml oS cul sols plis code waled (F) wos o 8 sbces
w] Sy aS Cewl oads L)’“")‘)f 5i)».>‘ (?) \.\.»SGA KU ‘) ‘55,;.15 Py 9 s> w] ;_D.a.9.>
Sl Tas oSy (50555 9,88 5 Sy g5 (s2bs S tse 50 (ol oS Al 5] ey S 28l
Mol gl yas ol Jole @ dS el o Slas oj0 b ol slacaw] wiid> o 5 (VA) by o
-l i s S5l bl aisS il ailoe S s (Boe - o8 slos o @
() 098 0 00l f"69¢l§

5 b Slodns (a3jeymd WailS b LS g5l Gse LS| e 5
] 2l oo S Bl o B ogiS sl sladels (St gl il 5 olgd!
09585 9 Skes hals «Zuled)s g wlj olge (2aVh az g5 LB 1alS 4y jonie 4T 2L JgpeslS 40
Gao, VA alS (saldS gy Cunglin (il ol SKen 5 Pgiie cdiojiml s (PN ) Do o
atin oz 51y b8 o305 51 4lS 3 Sl e 50,8 VF 0lS 5 (558 55 ol
) wlos S I35 ls osiS il | o

9 Cawl 00uS ua.?hwc Ml )I o= 4.45 Q)il.a.c YN B G‘) kswl.w‘ J.A‘}C 9 W&A cu}SLw
U’“")"‘“’" »)l?u‘ :L»...A) ‘UP Ub)} wbls 9 89y° uol.».o.:‘ é.\.n.b L: as O)‘é S¢>9 JLQ.»}‘ ‘))‘
3 edd oesS Ll a5 sl oals sols lid bl cpl o 08,5 el g ads cdl o gslals]
@ el a4 e adS o GpeelanSTy G5 Gl e 3,58 Bk
o a4 B 5o )0 (JgpeolS ol ild (e 2ol a5 s9alS slaob
OYAY) 090 o MI

1. World Health Organization
2. Myocardial Infarction

3. Uunilateral Nephrectomy
4. Cardiorenal Syndrome

5. Mento



M I PPV RVUWC 1 BEVIC I IRURPS | IV SRR SO |

S ssbar Jlb (5T sladisS eils by g oaits JyuS algs S sla ol ;o azclis
ol ol plgre diwlyinlys 99,5 o0 G 8 Gl 4 jamie 95 (205 ol ST 25T Alsa
Jloel Cdél wametiys 5 oa0, Lid o) fommhinaSly carse ol o Jool, alsi o5
OF) 0,5 o0 )13 pibieos Jobo Slm

5 S 5 Shas py oaie Sl 1o ody Sl el 45 AL e il ale walsd  ilieys
O00F) aislas et @531 cnl 355 pelSo Lol 10,00 05elS lob b ol las
Gl b 5l glen cudlad azin cota 45 wisls Li (VoY) oKk g jms cdinoinaly
30 5510uST oyl Sgus cgo (GPXT) jloesSTyy 556415 5 (SODT) 55 g oSy g
AV 3900 59285 (rope (bbb sl ige &S 8L

oSl Jlosay als 28l 0 gloneST oyl pele slaanin dade b g 5 ek
s 28l e glannST oyl St o (859 Sl nlpedle S e jop (8
55101 o sl Wilgi oo (g5l Dl s Ao LT a5 05 0 ke sy onl el 0 o0
Cams LialS ) 8 ugaS il 4 e (o, &ulS 2l 4o sasalo]

eIy FTY

VAL BNFe (55 L) latie b Jlmg ol 5 olme slagise b LU )0 ()2 dddllas (0l
SO0LL 285 plnl gy oud agd (il oBals Sllge (hy95 S e 5l a5 (05
el ¥ 5 liss, celu VY Lyls s oBuise olibinl olfislel s Sllg> a5 ol
s1ae 5 Ol olgsds polie a4y cwyiws g o, SOl &5 )0 YYEY Lo glos (nXbee L (SO6
D (5,55 pgate

e e 00) maoe Jlimbginy (Slaoyg)e By b Sllss dal s e )il slml Jo po
IS 5 4y b g o oudl i Mol LT dms 4 &0 5 Wisd gt (o 039 555k o

oS conl Sdaeiy al faie Tty olKiws @ lgu ooy Sasgil O NO,S el

1. Souza

2. Superoxide Dismutase

3. Glutathione Peroxidase

4. Small Animal Ventilator Harvard Model 683- USA



AP Ll FF oyl (359 S5 9 39 AY

08 oda adds o L LY el slaw b 50,5 5 3BT slee 5l bslsee L e3g
ol e LS sl PY\PES Lg‘o..\.'ub O wslas 5O A WY G S 5O g i

b eelslys o ol QBB b G &) @ 4S5 p0bay 00,8 Jloel CBo b o Jos landy
sbml @il oSl (T 030,55 (ola8 Big0mly liyd 2 3l 1) Shew 5 olsy50e
oo Lawgi pl 590,57 pSUl Ol pois « 2l a0 a5 5l D90 4SS ol SO s S
sloml ST gl ST dakad (28, Yl 5 (PVC) ¥ ikay o095 lobil 5l ads o i 'od 5
Sbeo cplpogdle . aSal adu Cangy 9 (Das oY (olei)s 9 2o ) eolaul L8 S il
2 g Jate (Qlall cols) Jilol Jlumms sagey a4y a5 JUS) gy o Ahssay lye> oo
85 )R Al 5eST (o reyd Ol gl 0L S o 0,8 (6 IS TVEY Al
Lol 28,5 plosl ol 09,5 10 (>l Ul (oled a5 ol S3HLLE .yl (iem 4 05 b
2 558 Gl e ST s el )5 (o5 elS Lis S lyd Sl Ay
285 )18 59 5k o (B (6lié g Ol g a ewils Sl udd 4 6 5l50 5 Comdg

Joe o (slagige 5 ool VY (ordge st sl g (Al Jos 5l o wtin ez
sal s Pl cod) wb i bls gl hlae 098 aw a5 w8 SIS e
Sty «(CON-MIT) (L3555 (i pos Al3lae (5 5 (el (oS Al Jlzrs slage (g i
@ >z ol G e ez BXMI 055 ol S5 BX-MI®) (08559 (2 yod b a5,
s Aeby g ol axaloly (Baisr (ogase Jood S (§3) dtwgn ddann) Ohgs el
S3aeY 0 S 2l cud G g Jlyed mhaw 50 (B Ws g (185 )le g9, atie Ve B0
Dad b Ggd (s &dn (3 o S s 50 ()9 Cugh g Sjged &by (nl &5 Sl
03938 (9SS o g2 )iy KRB s 5 ST ST 4RSS 10 e V¢ L p g Al
Vo 3l 6ilaR op el et B Cpmadds ey 4BBS (0 o VY 4 ppo A LL o bl
aS el Jogo ol VA 0,5 Loy iulidl aado B¢ 4y poo &b o)LL jo 5 o el agds
B 09,0 5 AN (o555 Collad aigTen (talesl AlSlae puliw 3 S8 g ob (slaog S
WP SRVIE

1. ML750 Power Lab/4sp, AD Instruments, USA
2. Premature Ventricular Contraction

3. S-T Elevation

4. Control-Myocardial Infarction

5. Exercise-Myocardial Infarction



AY I PPV RVUWC 1 BEVIC I IRURPS | IV SRR SO |

S sl 5l ey eojles Bde) (onped JSSon OLL Sl om cele FA gyls pedly
3o NS st 0g: 099,05 4 el Ay gl a5 5 s Sl 5o Slilge (b8
G e &S (6,08 Gl Sl 9wl il S SLLI oy c8b s @00 (00 55k
Srd e 99 sy, S jo alolidl badiges calslys s 5 lax diges (lgica s>
Bgad (gemliiiaad jolaieds 20s0,5 (6)lSS o 5 gl A yo —Ve (glod jo g ol ools 1,8
VYoo o Gy b aldo VO Sy g CulS (5500 fu (59, » Aiged «dS 5l oadilas slacdly
satls pSoilul (29, Jole 5l g WS ek Sle ]l Geei il o
5 (CAT) VLIS (GSH) ol (555658 (GPX) 5lapmaSTyy 035056515 ooyl loguST 21
s 03lil (MDA) saaullisorslle sas (ymmilinnSlyy ol

GPX IS ebas (V) W )T (sFejlal 0,980l (hg, b g (uSguily oS dlwgay 55 GPX
561 (ROOH) aonaST 35 )00 (3055 aliasgits |y (GSH) ol 15036515 cals” cdly o 55290
L oloje (GSSH) oniinpms] 55sbslS (NADPH 4 (GR) LSS, 056l jpiam o0 i oo
Cd Gliae (el (iaSTy ol jo aS 00 )5 ca3b cails! S 4y NADP* 4, NADPH i LuST|
0l oy GPX Collad 5511 a5 sl 53403 1055 co (6 S0l 205l Y+ zg0 Jsb 4o
9,8 e (Ulmg Protein) o8l .S p )5 oo

5 S 5mn siy Jslome 25Ts L e <olS 3L (GSH) 0yl s pori waolol
(DTNB) 5 (PH=8.9) L Yso (+/+Y) EDTA (ol aoys +/+¥ il dauly L
(Vo) oS s pSolal SYarw gy & gl IV oo Jsb b 02 5 (Yger /o))

gty HoO2 43375 5o o] llys Lbulyy 40dS <l 4o (CAT) VLIS w37 pelans «opalpopdle
Glae Joibl (IS ysbay (V) 0 gpSojlail ' oSl oy, 4 5 Kopel alS )by oS
oS agSSl o ye aido Yok g w5 adlsl adS iges 3l duxe a4 (0.01ml/ml)
Collad (6,503l (gl slome ol s Aol o ys Sy LS 5 o ys Ve X100 (g3 5 < et
Voo doo Yo H0s s Lo (14 0) 3,5 08L3l b LziSTy ol 28,8 15 soliiasl 0,50 o3 3]
i alolys g 00,8 ST Cin Jolao PH L Vg oo 0+ ponslty Slind 150 5o il Ligas
SYBLS axly S as oo &gy 4SS 0l S8 0l Sod gl Y oo Job L adds aw b

1. Aebi



AP Ll FF oyl (359 S5 9 39 AF

o o] ol Sl 040 o 3T alBs S 0 A el H202 5 Jg0g,500 S L Jolas
3,5 dalxe (g 05 ke 2 02l

Sly aed gl 0l o sadady wedllsoggdle mhaw (s uSeslail 5l ol yogdle
5)50)‘“\.7‘ J.n); oolawl 9...)‘“\......5‘ U’““)"’“‘ LS'lJ))‘ o .A.....J uﬁm‘mlf aslllas
“515)9.’944 (YY) A0 ‘Bl.?D‘ LALOB‘ U’“"j) 9 \)*95..35]..&“4‘ oo :\.L....ujcb Mdﬂéoujjl.o
OYY zge Job ;0 a5 00,5 ol S5, wSheS (TBA) TS0 y5i0,bgs ool b aadllgo sl
yebaie s ol oolawl o lastinl sole lgieds 58 lgy (oS gial i3 510 ks (6588 L Segils
a5 a3y, (pgae (pRlesl Agl )0 digad g o il sle Jylowe 51 s See VYl
@ g oad SaB by (g0l slex 5o (605 el SO 5l w2000 ,5 adlsl TBA  Jolore
(5295 B o 03 WL (OV0 &4 S o) p e = Sl boloe yid oo o e Jolono 5o
Fogli OYY oo Jsb jo ()] (5)98 iz 5 axsS oz Suiy il b S5 y50 b g5l
S e 05 e 7 Jpasls e wemlliso0slle 45 sl s 000 s Tesl
RV g

Yo &5 (SPSSY) eloix! pole (sly (o)lal ains (g)lal 15800 5 dliwgas anlllae 5,50 (slo prito
W0 )8 oy Sy - gymll g1 5 eolatwl b lasols 51 oy Jloys &y 9 Nad 3G
S 5 (ANOVA) a8 LSy il ly g3l 51 (29,5 0l 0nfilon gl jslaioy ((izman
osls a4 o)l &jgye 4SS ol S8 0l colawl (P<0.05) (s lobos maw b (Soi oS
wiloads (5,155 o Kileo o laibiwl glast 1 Sl & g0

el %)
Al an gboog,S ;5 adS Cil GPX codlid e 45 ans o olis 48,y el g 5 UT gl
(s 8yleds JS5) (F= 2.7, P=0.65) o, (g loline <5

1. Spectrophotometer
2. Hiobarbitoric Acid
3. Statistical Package for Social Science (SPSS)



A I PPV RVUWC 1 BEVIC I IRURPS | IV SRR SO |

P PSSty AL AP e

(rting 657 cshom 51 90l) JaumSyg (yplinlt

axfllaos yg0 5oy, 5o als il GPX cudlad o juo =) JSis
ol 0als ool Hlis o lasbinl glast Sl & g0 osls 5

& loliee B anlllaaons 05,5 dus yo 4lS il GSH haws ()5ee 45 aipd so Lt laazily
GWog,S 15 adS il GSH loline G I 5 cwind Cend guls (F= 114 P=0.001) ol
55, adS il GSH ghaw (idls ool m;Lc (P=0.03) &S oo ZylS> Sham 5 Con-MI
Lol (P=0.01) witly o loline (o) S, ooy w5 EX-MI) 05,5 35,8 &5l 05,5

(59 byl JS5) (P= 0.7) Ces loline CON-MI 5 EX-MI (sloog,5 GSH pelas 33k

.

k!

.
v I I l

S oS S s

< >

1

(oatigps 05 (ot 2 Jgo ol (o ligls

-

Gliseo glaog S 5o ads cdl GSH abaw Y sl
o 09,5 Ay S lolire M &Lis
wiloads oals s o laslin] glast 1 Sl &g osls



AP Ll FF oyl (359 S5 9 39 A$

olis adlllasd e slaog, S 0 1) (5 boline BB adS il YL o351 o ol pedle
ol ol cdled mhaw oS el 15l S 50 S'e o cons (F= 12,7 P=0.001) wao
2 il opl g gles yizen (P=0.01) 0,15 (5 loliae SN v g CON-MI slacs 5 5o
rog,S YL codled mhaw S| Ll «P= 0.01) il oo jlolne ol g EX-MI (glaog,5

(4w b,lets JS2) (P=0.8) Ces lolias CoN-MI g EX-MI a5, Ll

r. r
é‘ | .
> 18 * .
3 :
%oy,
4
w 18
-~
-5
£\
- 5 ) s 5 )8 gy

axdllocari 09,5 dw 50 A €l YUK cudled Y JSCo
o ol 03,5 4y Cos loline LSS LiLis
Wiloads &)l s lasbiwl gl 1 Sl & jgoas osls

@loog,S 1) (slite (sam) GomlannSly (atli (i (o)lel Cod @S GKaggu)]
Coms CON-MI 09,5 ;o MDA 50 o pizmon ((F= 10.8 P=0.001) a0 oo ;lis aslllacs g0
Ol Sls 5 o Cend guls (P= 0.001) sl 00,5 o ial33l (6 lobias jobds o 09,5 4
Ll «(P=0.001) wil oo oS CON-MI 05,5 4 s EX-MI 05,5 ;0 MDA 500 a5 ol

Ol 8l JS2) (P=0.02) o,ls 1,3 6 VL s 10 o 09,5 4 s



AY I PPV RVUWC 1 BEVIC I IRURPS | IV SRR SO |

*

"H
I

S s I

<

o

-

(LS. p 8 s 22 3o i) Sl 3 (iglla
-

—

axdllaod ygo 09,5 duw 5o auls il MDA mbaws _F i
€oN-MI 05,5 L jlobine zalS GLis # 1 09,5 45 o jlobine ] &Lis s
ailoads aslyl s lastil dbiw_i\b.n O Hygody osls

S5 A g

ialS g lolins ysbas | GSH 5 CAT (lmo ol LugaS il a5 s ool (Lid gl ol 5o
GPX e » s il Lol t0g8 o S (6,88 isu ,0 MDA [ Saio jilidl 4 s 5 ool
3w dda ) ongs Ol s dlas aS 0g ol 51 Sl bl (usres o)lad alS
2 bl 60,05 GSH 5 GPX CAT a1 5T ansil slomsles 5 gl o ol LugsS i
Sl yod &5 8300 GliS @l (nl wbbge IS ST S 28l (6,85 i MDA (Gl (tals
OgamlaenSly Gline (Rl 5 (unie SIS Wi oo (8 GugiS a5l idin 05 (0559
sl anils S il a

5 eS|l slappl clled mh (0555 Sloyed 36 L BLS)| S0 ciagh (e
] 418,55 B y50 (8 et il 4 Mie la, &S 8L o y5enST Jlad sladisS adgs
B8 jsbay 8 Sl (S b (adS) Bas 8l o el pl mlhw (Jdoppena
DSl el At



AP Ll FF oyl (359 S5 9 39 AA

2 65l il yed atin 45 a5 Cenl 0l oals Lis 418 T ee Slalllas Swl s i)l
ozl byl cnl & (YY) 3,00 (55lS G0 (o5 ,Lidyy 4 Do slaige CAT 5l s
Qib(os gt pol> Ghagh

Codled aion Vo g e a5 WS laie 095 Slalllas Ho (YO) Y4 (VF) \C)':-"*" el ol
ol slagige ;3 4dS 8l GSH 5 GPX slam T codlad lime 2 6586 o oy o Shalita
a5 e 2l b 55,5 el azin VY a4 wiols plid 5 (V1) oSan 5 TsS o
Sydiss (S9olidn 4 M lahse 0 4S5 Sles Sgnpe 4 e adST 5 L, MDA
(Y%)

Wdged ol a5 (VVF) (Ken 5 Trnnisl (laghy mli b ol (gl sleasily «(Julieyo
S3elS Bose G ladn Sbml il G b (nyed alie & (o )0 4SSl (el (e
ot 4lS MDA s 55 pote ), K00 5 8 byl ol 5 (YY) 5,008 caillas s so il
(V0) wivges ()15 1) o 5 595 Oags atda Ve (oliinl (o pe3 SS9 21 5

oS il 3l 31 3 5510 il o55lm iz i o g2 ] 2> gy B At
P S gy al jo Jols Sl sl ans o SRS ) als il s 5 sleo,
(550 Sellad a5l oyl gl g radles T 5190 plaiz ,S0 lalllas
lagly « Folel &1 s S35 Ol iz pm e sEodls Cepmidg 1 | Jlalge ibioos
3 565 STl Slsis Bl wilise (3555 (ed 58 5 D T D (8L oslie
5 S gl sla 2Pl (S5LeS conlpogdle (TV) Conl gliie Soo 2l 4 (3L
Slagigsy 1 Bl Comla g sl ool lays )l Sglite (55505l (sloose
AYA) ol asls Jlosay |y ogmnal zulis g 00 Cde 0y jo Wilgh oo alizes

Slyped @ gl 53 (FaeeSI BT slaasly 1o pae 355000 gk ool slaasdly
Ol SloFpd sl 485 O 50 ainjinlye a5 K00 Sladllae Sl g5k @l b (o559
sleoasls (ol 4 e a5 e cwl eals ool plas (IS ebay (YY)
Sl ped b 6,85 5l e 0l oo ol5T sla JGol; adgs rol38l g co  SlownST 5T

1. Semin
2. Liu

3. Gu

4. Ozdemir



Ad I PPV RVUWC 1 BEVIC I IRURPS | IV SRR SO |

ooty Gl 4 g5l il 5wl e ptals ST sl JIGol; adss (liee oo
(V) cls valyss SlansT sl

il BeSa oadaiS il slagtge )3 (o8 Sluyed &S Cwl (pl oalel Jlge (>
Gl ilee el 1 B8 il a4z ST faas e Rall ) S a3 glas]
Celled a5 09l e jpal bl aallged (ateie adST b slannST ol 5 (Sl SS g 45
& ke (omdg il o529 ¢ gl (s3luslil 5 (535 0 Slaae] s 5 53 G2k 5l (s5ln
e (5959 Dl pei a5 Cel Gl S0 (Jleiol il 005 (s )3 glannST ol ralS
oS ool ond ol las dislyils gdie 110 anle e clapSsuls iyl
Gk sl als 723 (65, IL-10 slooss 5 (ud JUd b ojls )13 aldS (59) 2 IL-10 slani o5
@ e Giyb a5y il Gl SOD ()5 ()l oliee N2 (gl padeas ;51 (ald Jld
aS el 00l Gl (ppizmen (YY) 050 0 adS 8L o @'IWI‘S'LJT B cos b sl
Lo slahge &S iS55 (99Ul JUST 6 pmi) Il g 11 oSLeaS 5 11 5 1 uSdeS™ 0
20,5 0 sulannS| oyl 4 e Sl (nl g dgdoe Bl lrs (GePlady o)l
oS S 8,025 IS Sent s yie (s lis yad 45 Cansl o 08l Lt il ]y
Cale o Slyesd (al 5 99800 (UCP2Y) Y- daiicdnr (g Gialidl s 11 g 1 SloS (e
ool ylid ol Ladgh 4o (bli,l ol 10 (YF) 00,5 0 o] sl S0l ads ials & e
BIS 128 0 9 5aenST ol 2alS @ e MDA (2alS 33k 51 (05559 Sl o3 a5 0
D sn Sl 4 i slas,

Ol g wbios GRIBINFKB (lie «(59lS (i (2ol )0 a5 el oad (5)155° 50559
St g e 5 b JSGly ylien adsi osdoe ST GlaJIGsl; yiie adsi cely g5
ol o] Simgg bl ipals Sgdi e 4alS il i ol el 452 oyl 4225 NFkB
o3l o JSGol, pion adei 5l aile TNF-a g NFKB als 5 )b 51 55,9 Ol yed a5 ailosls
23,5 I 355 Ghagh o 5 (Vo) lKes 5 TS j905 (YY) 93,5 oo alS L o
iys Dlayed 5l Guy &S 28l 0 o1 sla J0sl, adg rals 4 poeie a5 else I (S
ol iy o b 6,5k 5 GBI e 55T o 5T 2018 0095 o0

1. Uncoupling Protein 2 (UCP-2)
2. Podhorska



WP lesl XF o lods )59 559092 78 Q.

G985 Dol it 5 GelS Gl &5 0 (nl pl gl slacusguze 5l (o
5509 Sl yer il bl skiteds caT Slalllas 3 59 oo Sty JA) 130,55 (5 S0l
355 90 Gal e plierdiginnsisel Slaoly)l 2 ogde (8 gl I e ST 3 Shos
NS B G 990 5

W) Silop g Codlad win Ve &by oS aleols Gl pole gl 5o (S ek
o SahanSI T slaoals ol g5k b (ol sl ol Claie
G559 Aslas 45wy e iy ol a8l slacs, &S cdl (CAT 5 GSH GPX) csiis
@B 50 yie Vo Jlerlsiea) YU IS oad 5l wosiie glaglannS] o5l ol oelil
I alS il s Sabie 655l ey o6l slxl gl (VO2max oy A+ Jsles
Bl g0 10555 2 (B ueiS la]

o] Sanl lsieay wadlliosnsle oy LalS b ovie jed USSay bl
oSl Ll s e |y s OyemslinnST s s o oel8 usS il Laylos s osls]
Sl o eadoloyl guilasST ol palS 4 e g cold alS adS Clb o el ey
Sy SelS o B pyain 0)50,0 (Sl Ollllas a5 el S3LLE 08 T o a5 il Bon
Wlg o guilonanST wytwl als 5,k 5l lawsie Gal b (55lse Codled atan V- adlio ply

05 8 ugiS il 5| ey 4S8l 5 Shos 254 4 e

a‘é)&sﬂ
8597 5 QB vy c S g Sl a5 alonil Sl bann g Blaghy e 5l (2525 dalllas o]

e ge ;S wis sl ool B 1) )b

1. Glomerular Filtration Rate



1)

10.

11.

el g TS o il 2 53188 o0 yo T

&bo

Brown D A, Jew K N, Sparagna G C, Musch T I, Moore R L. Exercise training
preserves coronary flow and reduces infarct size after ischemia-reperfusion in
rat heart. Journal of Applied Physiology. 2003; 95(6): 2510-8.

Lloyd-Jones D, Adams R, Carnethon M, De Simone G, Ferguson T B, Flegal
K, et al. Heart disease and stroke statistics—2009 update a report from the
American Heart Association Statistics Committee and Stroke Statistics
Subcommittee. Circulation. 2009; 119(3): 21-181.

Sarrafzadegan N, Oveisgharan S, Toghianifar N, Hosseini S, Rabiei K. Acute
myocardial infarction in Isfahan, Iran: Hospitalization and 28th day case-
fatality rate. ARY A Atheroscler. 2009; 5(3). 1-6 (In Persian).

Parikh C R, Coca S G, Wang Y, Masoudi F A, Krumholz H M. Long-term
prognosis of acute kidney injury after acute myocardial infarction. Archives of
Internal Medicine. 2008; 168(9): 987-95.

Wi J, KoY G, KimJ S, Kim B K, Choi D, Ha J W, et al. Impact of contrast-
induced acute kidney injury with transient or persistent renal dysfunction on
long-term outcomes of patients with acute myocardial infarction undergoing
percutaneous coronary intervention. Heart. 2011;. 97(21):1753-7.

Van Dokkum R P, Eijkelkamp W B, Kluppel A C, Henning R H, van Goor H,
Citgez M, et al. Myocardial infarction enhances progressive renal damage in an
experimental model for cardio-renal interaction. Journal of the American
Society of Nephrology. 2004; 15(12): 3103-10.

Dong Z, Wu P, Li Y, Xin P, Li S, Wang Z, et al. Myocardial infarction worsens
glomerular injury and microalbuminuria in rats with pre-existing renal
impairment accompanied by the activation of ER stress and inflammation.
Molecular Biology Reports. 2014; 41(12): 7911-21.

Dong Z, Gong K, Huang D, Zhu W, Sun W, Zhang Y, et al. Myocardial
infarction accelerates glomerular injury and microalbuminuria in diabetic rats
via local hemodynamics and immunity. International Journal of Cardiology.
2015; 179(2):  397-408.

Bitton A, Choudhry N K, Matlin O S, Swanton K, Shrank W H. The impact of
medication adherence on coronary artery disease costs and outcomes: A
systematic review. The American Journal of Medicine. 2013; 126(4): 357- 727.
Windt W A, Eijkelkamp W B, Henning R H, Kluppel A C, de Graeff P A,
Hillege H L, et al. Renal damage after myocardial infarction is prevented by
renin-angiotensin-aldosterone-system intervention. Journal of the American
Society of Nephrology. 2006; 17(11): 3059-66.

Mento P F, Maita M E, Murphy W R, Holt W F, Wilkes B M. Comparison of
angiotensin converting enzyme and renin inhibition in rats following
myocardial infarction. Journal of Cardiovascular Pharmacology. 1993; 21(5):
791-6.




AP Ll FF oyl (359 S5 9 39 qy

12.

13.

14.

15.

16.

17.

18.

19.

20.

21,

22,

23.

24,

25.

Lu J, Wang X, Wang W, Muniyappa H, Deshmukh A, Hu C, et al. Abrogation
of lectin-like oxidized LDL receptor-1 attenuates acute myocardial ischemia-
induced renal dysfunction by modulating systemic and local inflammation.
Kidney International. 2012; 82(4): 436-44.

Anzai A, Anzai T, Naito K, Kaneko H, Mano Y, Jo Y, et al. Prognostic
significance of acute kidney injury after reperfused ST-elevation myocardial
infarction: Synergistic acceleration of renal dysfunction and left ventricular
remodeling. Journal of Cardiac Failure. 2010; 16(5): 381-9. (In Persian).

Young I, Woodside J. Antioxidants in health and disease. Journal of Clinical
Pathology. 2001; 54(3): 176-86.

Hamada M ,Yasuda Y, Kato S, Arafuka H, Goto M, Hayashi M, et al. The
effectiveness and safety of modest exercise in Japanese patients with chronic
kidney disease: A single-armed interventional study. Clinical and Experimental
Nephrology. 2015: 20(2): 204-11.

Anding K, Bér T, Trojniak-Hennig J, Kuchinke S, Krause R, Rost J M, et al. A
structured exercise programme during haemodialysis for patients with chronic
kidney disease: Clinical benefit and long-term adherence. BMJ Open. 2015;
5(8): 1-10.

De Souza P S, da Rocha L G C, Tromm C B, Scheffer D L, Victor E G, da
Silveira P C L, et al. Therapeutic action of physical exercise on markers of
oxidative stress induced by chronic kidney disease. Life Sciences. 2012; 91(3):
132-6.

Ranjbar K, Nazem F, Nazari A, Gholami M, Nezami A R, Ardakanizade M, et
al. Synergistic effects of Nitric Oxide and exercise on revascularisation in the
infarcted ventricle in a Murine model of Myocardial Infarction. EXCLI J. 2015;
14: 1104-15.

Bradford M M. A rapid and sensitive method for the quantitation of microgram
quantities of Protein utilizing the principle of protein-dye binding. Analytical
Biochemistry. 1976; 72(1): 248-54.

Sedlak J, Lindsay R H. Estimation of total, Protein-bound, and nonprotein
sulfhydryl groups in tissue with Ellman's reagent. Analytical Biochemistry.
1986; 25(1):192-205.

Aebi H. Catalase in vitro. Methods in Enzymology. 1984; 105(6):121-6.
Uchiyama M, Mihara M. Determination of malonaldehyde precursor in tissues
by thiobarbituric acid test. Analytical Biochemistry. 1978; 86(1): 271-8.
Ozdemir Kumral Z N. Regular swimming exercise performed either before or
after the induction of renovascular hypertension alleviates oxidative renal injury
in rats. 2014; 18(2):66-72.

Semin I, Kayatekin B M, Gonenc S, Acikgoz O, Uysal N, Delen Y, et al. Lipid
peroxidation and antioxidant enzyme levels of intestinal renal and muscle
tissues after a 60 minutes exercise in trained mice. Indian Journal of Physiology
and Pharmacology. 2000; 44(4): 419-27.

Liu J, Yeo H C, Overvik-Douki E, Hagen T, Doniger S J, Chu D W, et al.
Chronically and acutely exercised rats: Biomarkers of oxidative stress and
endogenous antioxidants. Journal of Applied Physiology. 2000; 89(1): 21-8.


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4746998/

iy

26

27.

28.

29.

30.

31.

32.

el g TS o il 2 53188 o0 yo T

Gu Q, Zhao L, Ma Y P, Liu J D. Contribution of mitochondrial function to
exercise-induced attenuation of renal dysfunction in spontaneously
hypertensive rats. Molecular and Cellular Biochemistry. 2015; 406(1-2):217-
25.

Wang J S, Chen LY, FuL L, Chen M L, Wong M K. Effects of moderate and
severe intermittent hypoxia on vascular endothelial function and
haemodynamic control in sedentary men. European Journal of Applied
Physiology. 2007; 100(2): 127-35.

Chevion S, Moran D S, Heled Y, Shani Y, Regev G, Abbou B, et al. Plasma
antioxidant status and cell injury after severe physical exercise. Proceedings of
the National Academy of Sciences. 2003; 100(9): 5119-23.

Gunduz F, Senturk U, Kuru O, Aktekin B, Aktekin M. The effect of one year
swimming exercise on oxidant stress and antioxidant capacity in aged rats.
Physiological Research. 2004; 53(2): 171-6.

Podhorska-Okolow M, Dziegiel P, Murawska-Cialowicz E, Saczko J, Kulbacka
J, Gomulkiewicz A, et al. Effects of adaptive exercise on apoptosis in cells of
rat renal tubuli. European Journal of Applied Physiology. 2007; 99(3): 217-26.
Asghar M, George L, Lokhandwala M F. Exercise decreases oxidative stress
and inflammation and restores renal dopamine D1 receptor function in old rats.
American Journal of Physiology-Renal Physiology. 2007; 293(3): 914-9. (In
Persian).

Agarwal D, Elks C M, Reed S D, Mariappan N, Majid D S, Francis J. Chronic
exercise preserves renal structure and hemodynamics in spontaneously
hypertensive rats. Antioxidants & Redox Signaling. 2012; 16(2): 139-52.

® EL

oes b el Gl (JS e, el olalS> wlyp ol
S, a4 M glas, gsdS il sslanST el o s5le
AATEEES SR A S LWL SV SR SO GO SRS N NS VR |

10.22089/spj.2017.1887.1241: Jlious awlis

Nazem F, Hokkamian E, Ranjbar K, Nazari A. The Effects of\

Aerobic Training on Renal Oxidative Stress in Myocardial

Infarction Rats. Sport Physiology. Summer 2016; 9(34): 79-94.

Doi: 10.22089/spj.2017.1887.1241 y




VWP lewal FF o )lod 25559 659090 8 b\

The Effects of Aerobic Training on Renal Oxidative
Stress in Myocardial Infarction Rats

F. Nazem?, E. Hokkamian?, K. Ranjbar?, A. Nazari®

1. Professor of Sport Physiology, Bu-Ali Sina University of Hamedan

2. M.Sc. of Sport Physiology, Bu-Ali Sina University of Hamedan

3. Assistant Professor of Sport Physiology, Islamic Azad University, Bandar Abbas”
4. Assistant Professor of Physiology, Lorestan University of Medical Sciences

Received: 2015/12/23 Accepted: 2016/05/25

Abstract

The aim of this study was the effects of 10 weeks aerobic training on
oxidative stress in the kidney rats with myocardial infarction (MI). Four
weeks after surgery, 24 male wistar rats randomly divided into three
followed groups: sham surgery without MI (n=8), Control with myocardial
infarction (Con-Ml) and 3: Exercise training with myocardial infarction (Ex-
MI). Ex-MI group running on a treadmill for 10 weeks (5 days per week, 50
min.day-1 with 17 m.min-1). While the sham and control groups throughout
the period of the test intervention, did no exercise and were kept in cages.
Catalase (Cat), glutathione peroxidase (GPx), reduced glutathione (GSH) as
an antioxidant index and malondialdehyde (MDA) as a lipid peroxidation
index were measured. Statistical analyses showed that the level of GPx was
not significant difference among three experimental groups, but the levels of
Cat and GSH were significantly lower in the Ex-MI and Con-MI groups
compared with the Sham group. Also, there are no any different between
Ex-MI and Con-MI groups with respects to the Cat and GSH activities.
MDA levels significantly increased after myocardial infarction. In this
regards analyses showed that MDA decreased in response to exercise
training. These results demonstrated that ten weeks of moderate aerobic
exercise intensity decreased renal stress oxidative by reducing lipid
peroxidation levels and probably prevent the chronic renal failure in rats
with myocardial infarction.

Keywords: Endurance Training, Oxidative Stress, Myocardial Infarction,
Chronic Renal Failure
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