alis

Aol (s

Ol 5! pd 2lie 9 3250393 338 galeo

i) ket (033 = (il Slodd g (S i gl BRI

(YFAQ waw!) PYY 2 FF e sraxiuo & (50 lowd (p233l93 (52,93
3588 5 = oSl 3 (3L 4510ST o el g e 5 ST

;5'1‘)""’ uf‘oj.oj.s "J\S.ﬁﬁ" LRE

"ol sualy pllis 30 ol Gage S0 ¢ e g L s 53K

(560Sails (g5 5 53 508 8 9 S (Y oS g (S psle oIty o (S (@duSiiily (g5 5] 53538 8555 ()

us.l“):g‘sjlcA&h‘df‘sua:\.‘yuan\g‘&)UJJJJJ.C‘A\}LC(sbJSdLAj:}g(v;u‘)@uSﬁ.ﬁ‘leCb&b‘J‘us.&ﬁ

pole olSmily o S el 1 ghens (Souiuns 93 (sauilSe (AL (Al wed Slaso - Adlag oleas

faiadd 9 L yd SIS0 AAVYAYYYYO @ SewsoS (o 55) 5508 80508 (S (gouSiinls w S peds (S
e-mail: hoshmandf@sina.tums:ac.ir

oS>

ol Oy G AS T 5T gUs b B 5 eS| S5l i 5 o 3l ps (G40 5 TenS | e ] 10k
Gz ol P2 SRk 53 Kl 0dgs p (Fa,0 — ol lailen bl 53 age B 05ST 15T SIS,
das Al gl peo slaige 53 1y (ol e g I I AL 51T ol Kl 0 (OT) s 55 ST LT S
Oisdp 5 akds YO e & r (I8 Jo5 55,5 Obpdgien b 2l g (oSl lahig) 9 3lge S pw)
g 4 oSl 51 Jeb ABES Y B Ko VT Y (Glass 53 e g ST Sl 4RSS VY Dk 4 3one
53 {MDA) w31 530 Pl g51aanS| il s ls sl 015w s Se3ll gl M3 8 Giyy Slhw S0
Sl S Ly MDA mhaw 5 crew i ST 505 G taaBl A3 4 055 G850 S sdome U5ad sl
IS 058 b ammlie 55 1) MDA O3 (s)ls sxe s5b 4 p 55 ,5n /0 o g5 S| L 0dalin 553 4 4y
33 B 5 S| ol 2alS 5308 SV 585 g 5 e Ol T sty 42 OT (glaoi ;S S5y sls s
035 33 ey JS 05 8 iy 5 4Bl 151 OT 08 4 S 51 5 L-NAME (glaos 8 55 MDA 5
el 2l 53 g oS s S B 3 SRS 5 feS (sla e sk 4 5 OT o 8 uisle MDA Ofje 5t
PGS el 5 S SISl sl 53 g s g dke sdome 5 g 5 = oSl S (AU 530S il
el Jlie o DI Bls Gl e WSS Ol LS 4SS e sl ash opl glaaslh L0

3,5 eslizul 43lanS|

wialligasy slle « suilancaS) Lo yical wame ()5 538 5 — oaSaws! (Cpn 53 onS) guals G850 g
AAVIYE adlBe (i pdy - AV/V/YY aa sl @l o - AT/ cadlie il 5o

<

o (UL canl G Ll el less iy, S a S
5 Sl ol oae 4 ol Gl cud 5 S
G oSl cuanl S I ool (S @8l caalia
caal Sl san (5515358 sl LS e 3 laS Jals
LSl wlss 51 (sl ssb @ sane 0550850 il
OIS saah ans (5508 (b 9 s (AL (50uS]
ORI w3 31 8 g 4l panS (oSl (stda yo o oS

A8 Gl se s ssdiee eilmle GBI & Slas]

douds

ole 4 of Sl o550 (Sooe - 2B slagslan

el als glagslan o Spld 5 (S i S G SE
M05ees) SbS 5 saal gl sladsh ol
i (Sl 5 (02) weSln e sladSonl; wuile Jlas
Lalead prhe waa Lbd s plse ¢ (ONOO)

Sl 5 ans @il Sy 5o o Sl seobss ol



1YA9 dwl F L;ULJ ‘/P‘b)jb-’ $es30 iyl paugdgilio 9 juy(19)3 32£ 5alan Y'Y

29 e 55 it ga il 5501w sa s QIS (slad sl
Olseds 5 Gils coeal (Jose slayian 5 OB Jae ailiss
Onpa ol ohe (JFase SIS age sty S
S8 5 (Sla o glasjia 53 OT/OTR wleuses 5 ga
S S gl oSt el wiy ol o SILL/ )
D33 Ol emd OB (555 (e RS - oS!
3 Ssiee e s a0, SITANP oo, Soas siely
Jae dedo € e osisnl S5 4S wols ssa Jlaal
S 3o osde 4l Gaen s guS) 3 o2l sak La, ANP
Sl Pes GBS s S0 walS) S S a3
oS3 ) L s sl Lo ol S Yl S
Viaa S (e o3l S ey Gia s

oo SULS ls G seuSl € sad (5,108
5 el QB Lo (SRS Guy S350 S Olacl gladia,
Ol oo wsa oS b Jlall sl 5l by Jldal
Jleel 15 (e 0S50S 5 ol ol Lo,
oS e

Geon € ad soly olas s&anle T ol (LS a3y Ho
Sl saae (5 oSl slagl SIS e 55 S
D1 ol als LAl 1 o K g il Bl jae slacna!
€ @,k b L8 50w ol 5 G 5 ouST ablas
O oS polaial slasui ;€ pad Jlas aslie,
TV TR VL ERY W PV ENY SRS R FRCBR T R ve o
Lo Gy 5 Ol 5 50l 0 d Gunly oo 4
o9 sae sk 4 G 5 ouS) BB BRI 5 el (55l
OSobie @l yuis pac b S ud saaliiea S5 Sue o[\ S0
Hangs ol pad i lpus 5 Sl 5L

ANP pla) S5ashs Gre oSl ol 4 e b
28558 Gl o3 (NO) K555 waeeS) 5 (Ach) (S i
e ol (A 50 a5 ) SlasSI T i
slagise 59 (VR) same (58 - oSenl 51 il
ol slasl 5o NO 5 Ach ANP 55 50 5 i olyais

w288 S8 (s a0 pely

Lagshg,y 9 9lse

S ob wdes ploma Gige s A 51 GRASS Gl e

pS YASYY. S35 (ssagass Lo Sprague-Dawley al3s

iii - Atrial Natriuretic Peptide

Sy 05008 4 S eSSl
T oo Jeas (OH) JanS 500 sla ISl L (H202)

GBI gl S Wl wsay By sl canl
29 oSl BT slam il 5 (865K 51 Jaie Slass]
Jii Lo al) Judlly Jibs 4 Tosd Gusa aa
allas (pba bapiamn & canl 59 (ROS) g 5aus)
wabs aile Lagslan 51 ol 9 15 alaas) culd
- 2B slagolen Ginps 5 HseiSOl Gall (Gl
b sl ol @ Lol Tsplati e age (Bse
BB IS5 (S sl GelaaSlny o s Gulea
oSl Jhoo € fuab o sluns) Guiul g
slalid Lo bl b 4 <S sudi gLl ooy slasl
bl Coa slaasal w518 Lagis g s sal 5 (sl
dox 3 badiaS ol 5See Sl
3 S Ll i sk € (MDA) wiallsag slls
Al O saclanaSly Gha g3y 5o sl o) 50 slagaala
"l Jsas cael Ol 5 oLl o

R5Sse 3 S H(PC) ole bsd G sswy
Sl sane 038 - (oSl slacunl (RalS slagis,
O "wa S ae Gl sl b 5 VAAS Sl ya «S
e SO g3l oS gane b Wil e sl bt
(il gt (Al eSawl 5l aay QB8 s Slae s g
RS 1y sune O3 oSl B BB 8,8 e ]
callad (2alk PC L gloys asse slacsl Lo Vaaas
9 ol Soe (ualS dapS gl a5 GLalS dadid 5535
Sl 5 8 90e Ml sud el 5l il (RalS
B35 «Sa3 sl sSlosls ol se siile 5 Ko Jalse 31 sulito
tlendt sl (55l by Gy alasl 5o 3w Lag ges 58

Al sls (OT) Gaes 53 oS (528 585555 Os0008
fhace ol 5 4 el K3slena Jleel 51 anes
o9 sl slanl 3S5e 5 a5 S
0% O3e0sd Ol Sl asse 5 swan sy GBS (gaan
9 pao oAl Lo G peS) SIS glacllas LS
s Slae 5 G 33 onS) BB 4 5 ool Sa L sad pasA
el sud pelh g b - B ple
Ol slaswi S 5 usdige S 3o Gl Lo e S
oo el LA -G sulBla 4 3late «S (OT/OTR)

i - Reactive Oxygen Peptide
ii - Preconditioning



Y0 38 300 3uome 85 98 3 (BB o il g e 3 S|

I 5 diniipa by 5 ST

oo J RS @ GuS Jd sanSailan (s lonl
o 3 S e Sl dame (30800 5 sl Al (L
slal dagioledl pasd 51 U8 5 ala stds e LG
9 osaokad Dl ) Slaly s @ Gl B el sals
YO sose oblsaa aled (has5s ol 5o e QB8 OLss
D108 Sane 3 AT T Jlis 0y oSl il
G sade Sl W 5 LAD (555558 Ol (e i S
g O o) 2B Ul oluds 5 Plod oo HLad il
NN R ERY ow w9 S (ST aakd ud al QRS
D8 525 058 Ve 51 (S o dolad b 4 ollsa
38 S

Ady YO ame o oblga (IR) JAS s 8 Lo
JIE same O3sp 4SS VY oT Jlis 4 Sl
38 <

YO oSl slall 5) S8 4830 ¥ ¥-F lass S o
V=o/eeey) Alida 558 0 L3 CmeusS S| (sladss
osbie & ad 3,5 (Slie Jab ohse o (p S See
S Ol TV 658 53 e S5 oS ipeuy GEE (a5 53
80 ¥ge VomF 590 b el Gren 5 S s SET S
1N 559) S 598 b e seeS) 32055 5 U8 4ads
slass S 5o Mad 3,5 (Flie Jal sk (a Sy S
oSl 8 Ko Sue /) S0 5l U8 4BBs sTA=Y -
ook ¥pe VT slade b BT 5 g STL-NAME
VN il G, Blas JALs

V) Osd Gl S saae (5udny AlSa Y oL o
oadld o Sesll sl & as HISTEL s S (Sl b
@S same G5 oSl Bl a6 sl il
0 v ey b 4883 1\ 0/0as ) 558500k 5 uy 5wk
5 08 laa (8 il (gm0 =¥ (sloa Lo BBs Hu 590
oo Ve gles Lo lawdy gladiga (Jalas ole) G
53 (MDA) asalT gty slle o)l pme it (5 lagSs ol S mile
(Satoh, 1978) (s i 536 5 ,Sseel b, 31 soliiea b Lacadly
el s Sonetnobss b pasly bl 5y S
g Ss sl

Slaik Sl S 4 (B3 Gl slasals alas
Olise A0S O ol Lo el wad ol Ll
(o) ok Guilsly T By, 3 Lewdy MDA
P<:/:0 Lagsesl aldd Lo oS soliinl Dunnett a3

s 438 S Sl oyl Sae

o ol sl bl yd 5o oblgaa ol s S saldil
YY) @l o (Sl celn VY 5 oldg,y cel 1Y)
30 LT i 5 Bad (551a6S (o) S Bl sea 0
s Jal o3 L lasy S des amdl I
9 Bl Ghsgas (oSS 5o p oS gl £0) aaaes Yl 5l iy
G203 Sane o9 head B84 Fe-fe 58 S o o
AT (50 Sy 4 sanl A Cuas g 5o Glaaa e i oo
oY Sl ealiial b s colia iass adi oo cull alia
S oblgaa aladad Bia ol S Bl g4a 0 YV 0a o
28los Gaold p Sl 5 uals Ve slaledl pasd
sl b b 5ol J 58 5 (o 58 6515 alash (sl a0 S
095 DS 5 B8 b By g b Hu sk o
O3S laa Bhad po Galidie a8 (Ll (o S o)liae
(905 =S sa33l) SEIS 51 suliind b Sly cume 3 Gl
w6 @l a8 Glod (Gllile 5o aaly Vee) sl
Gy oead dels pealid ald 5 o s
o K Jeats PowerLab o&ics s Laé s gsacidl 3
sy olis @ Gl (b @IS SIS B
O3Sl 5 G slga 5 aglae b 50y al Jas
© il be VY ana 5 4By 5o 5L £V el ulasd
36 58 aladl s o 5 sad adlalS Gus G55 4 S Ve )
oally oS ) sl b Shod gsa gl Gl
Y0 cude HLad (5510850 b5 waSie L sinle M ias)
alast cse 5o ad S sla (@ HESET 555 5 ol Sie il
525 S Al K S S T sl e sl Gl
aladl gl ad feale Mool od alewi 4 s
l)lse @ dias 4wl o Crans 5o s (o (P PSSIHS
slaal 0T 51 e lie ¥ gebeali b (o 85 55b 40 5 g i
D8 W Gasae 5 Ol sley sewis GLaSa b 5w S
s Gl 5115 0,0 0 solo] 4 dase ol o e S
o 508 Gl s o) s @ For Sl &5 g 00 S
S Slew & LBl o ad suls s (LAD) oy ols
058 S S & Jualie S S (Sl sl Jabs
890 oaaS olaol suiSadlis o5 YU b e 0k suls
Loy adiee bl prdse oSl LAD 598 ol

i - MLT844,ADInstruments, Australia

ii - Model 683, Harvard Apparatus, USA

iii - Oxypen, Envitec Co.,Germany

iv - Power Lab data acquisition system, 4 channel,
ADInstruments, Australia



IPAS dedul £ L;"Ju ‘/'-‘”)J/}J o220yl puyeilio 9 Byi19)3 32£ igalan Y5

Soass sunS 4 awly (SIS GRags Lo
S S S¥se VeoF Sl 5 saliied s i paS]
oSSl aSssSae /N euS 53 Gaegi S
5o (P<+/+0) MDA lsine hldl e (Sliscus]
Al 3a b glaw sl 5w 8 oS o5 8 L denlio
(Y Llaged) i Jus

(PR

Oy el

(slass=\¥) (slaas=V) alaas=A

—
-z

RS aSsSee /o) pladgili s oS

walllae 5,50 slas s S

J lle oala ey peba sy Gt g3l H51-Y jla gal
0B =28 43 (o3l i (sLah 9oy (MDA) asiadisa
OSilae &) guo ds Lasuls 832 (5938 - oS! casal
59 e sias SMEAM e ial o Gl ylure I adl

03938 - oaSeudl Yyl 09 8 s s P<+/40 las
o ya plaama MRS o (Lis |y saae
15 Gt g eSS gpSae /1) 09,8 da s P< /00
Ay o Hldis
by oSl ol slaslS o5l iy oo
O Gy LNAME G35 (Gensipus] Sl
oeald (P<:/:0) Llsaas (mlH o Gae S oS
B aSosSee /) Gausi oSl 658 b enlie 5o MDA
38 T B3 (Y Llsad) waS USRS 858 ua
© MDA (s ad e aS55Sue /0 ) Cpen s guS]
L denlie 5o Gnal 38l ol wia 58 00 8 50 UK 05 S elacs
CBBT 3,55 (7 Lhsad) wss Lladne a3 oSl 85 S
Sl BT 3 Sl s Gan S Gas38 51 U

Ladisly

sl pedals Gl Bl Gae S eSl Gau3

s a8 UK 05 8 4 o MDA () salascS)
éa-uL_!._ - :)Jd (54.’.“.'@—0 o8 ‘_) LQ.A-‘J)L!; MDA g:a]élh A
Slle Ga 55 Sl slas s S Ha aas o GLAS G 55 S
L odnlie 5o U838 U7 5 550 4 Gl o) ety MDA
LN 5 o8 ualS cpl s bl JhalS JS e S
Golaine oula JHES 05 S b S sl o S5 e

(Y Slased) culs (P<-/-0)
A.
¥Io
o
3
ERLE
A
ERRN
Y
< Vb A
a
=ORE
)
)
EIRIE
%
3]
3
(slaas=V¥)  (olaas=V) (slaas=A) (slas=V)  (slaa3=V)  (slaas=A)
Joas e e A A \

ploSe a5 S a5 S afs S a5 S
(a3 S

c’é_u-lJ_i o:i_mjso.t.ué| P?—}jd dadlas - Jldj-ﬁ
slayhis— o MDA s—siulls i glls (la—uudly

A28 ()59 - Sl il (B prs g3 (3 aie
Samdi Ol ylams Sl yaal = (il &) guo da Laoals
4—.| CA:\J-«I—.|P<'/'° cb—u-l Jd Jl.:o_\a.a ) N * Caeal
A3 (50 el 3320 ()5 98y gaSuusl J S 0 9 S
éf-):): JJ-I-:ZIL;A saaline ) J‘JJ—A& o9 «< )\9]9&‘.&.&
22 GomiS a S Sae /v ) (gtieS 550 b (oS
O 5 mS1 590 Gl b (s S slag) MDA olee
N 359 58 €S gosb 4 iy (2alS (VR) sams &3 5585
03 Ol JHES 05 S L dnlio Ho GRalS Gl o S5 S
9 8L LIS 5L es MDA liae 599 sidus ol L s

ey JOES 8 S el 4



YV 3) 300 3w 05 300 31 (AL okl 5 et 3§ (S )

I 5 diniipa by 5 55

by Lol o sualanesly 5 sael ciws € oY smns
? el ROS

G G 53 oS 5 905 (GLKRA 5 el B85y 9
b el S Jae o L Giul3) 386 MDA plass 2alS
b Cron 53 geeS] 4S was o oLts 31 ol ot el Sl
Laa 1) Jole (SaolSs umlaaSly al ral
S eoSsla 5 oLl ws Jlael ol 51 e 5 oS S o
so380 3 532 Jole S )i ROS 51 L3l sl 550
U8 e S5 onS) 32535 Oiapd S oo das 05158 Gl
Ble sane 353858 31 IS O LIS 5 (oS (5515853 )
053858 - oSl sl 31 o (336 MDA o (il 33!
S wols plas 5o GhKea 5 (36 YY.JJ;GA aS saass
53 MDA iul38l jeuly (58S &els s g5 nS) 3525
G5y 53 sl S saae O3saby - (oSl 3
iblin Sl 31 g1l a5 aS) €S 0 saaliie 50 yudla
o s da ol adle QB slanSl Cul Sl o
O5aeS) Jlas sladi S JSas JualS o fpe s S)
el

MDA 55laseaST Jole (555 (o5 oS) G285 3 850
OsSGE Olhae ol (555 Osessa ol B asse g9
NS Solite slajuly Sl slacil Lu (GSH)
Sely S 5 slsS Sl 51 U8 OT Gy clisuds
09w K bl g ol o SlaanSI Bl caris 5 0 s
G Js 4 SasSiw) oS GSH gl 537 S (55 00
03wt ol TR 65 8 b anlie 59 (LS (s 55 oS
3 Sl BT s Jalse Sosellas 5, OT 3o, 50
3 ome & Guwly Hlserws wesl g sl sl das
SYBE 5 (GPX) 3lunslgy 658658 (CuZn- SOD) (s,
il st aladl s 53y 55 (CAT)

sl BBl slee ol O a3 oSl sud (3515
Olsie 4 8L MPO sas e (2alS 1, (386 MPO pha
s se pelad 8 L858 Gisls 5 peals
Jlas sladid s 558 asls ladid s 558 stbis 4 olasuS]
5 o5Sl Jlas glag S slacudslie ola, 5 wls b
case Glole b b & SeS S lags
Saiae OLKes 5 sewl wisde L cawl olagl
e J g 3sd 4 Ganly Ll S ol 5 (e 5 oS
BN RV SO [ PO PR RO JEEVE D e
Jacieuls (535 LGBl (iaas s Gl il

23 MDA (aali ¢)l3ae 5o (oaul38) 5 s S5 a5 oS
03 898 ol 53 s e alagl a5 peS) 05 S L anlie
Gsgine palS MDA gl JS s5f L dulis

(Y Slasa) ulo gl (P<+/-0)

NN

(sl slin 2 Jo 35 MDA oy callai ol 30e
SSSSNNNNNRR

LA

T T T
(slaas=\¥)  (olaas=v)  (Blaas=V)  (slaas=V) o (slaas=v)
IS GBS eS) Sl G S eeS) Ga S

L-NAME+ 5+ b+
dalllae o) 50 (slasy S

s s uLST g (a9 53T L-NAME j51 ¥yl gai
$lagh s 53 (MDA) ssialga St gllo  alamcadly

=28 (35 538 - Sl il 8 a0 ja (ol Jame
Cacal oaid las jlame 1ol £ (uilie &y geods Lasala
098 ds Citias P<u/v0 qelaia ja ylaine 3YIAS*
A Toaas oo Gl Iy aane (35929 ya— eaSeusl J 508
u:\_ugﬁgusl a‘9J§4._|C'a._mdP<~/~Ocha.uJ.\J|a@a.a

3o QLI (p S 9sSse ¢/ Y)

RN

-

Jd sl S al s (il 51 5o ablas) il
calla oIS L 5 a31anesS) callas GRal3il e 4 30
saly GLaS Ea 3 pl Lo sl e sl Lagluns| U.LT
Saze 58y Sl S U8 Gae S ouS) 32035 Sl
PRI RUVRS (g v [OOSR B P YOe P
S wbliae sase 55085 )
e wime (58 — oSl 51 LBl Gl 31 o
oSt ot geaianglias S Wb o I8 MDA
canl e Sk plse 4 € wiillgadsslle Tl
DS woSe L8 suliii) oy e silaneSI o il



IWAS ides] & (ol a3l90 (5090 [lagl panalostio 9 juyi19)3 3£ Galan YA

Sl e LSS Sowwn 5 g Llee L
008 sad saalie SlasS) 30

bl ol 3 bl 5o oS dial 8 pass 9
s ST (sl G b saalie g puS)
Gblia 1 Gda bl S el se slass S
5o @hadsn peald Gl e a5 S
sllin 3 olasl Lo ol oS diied by ol Glate
— oSl 3 il sl Gl s L8 e 5 esS)
W01 I 58 s saae ()5 528

€ 3,ls s (intrinsic) Jals Glaael aliws L8 o
s, € TuK L oSoa O sl alal
o clacl glada; 5 edle QB o G puS)
58 Al S35l S slag s o SIS Sl
OlsS diel ola) e Lo, Sl cudlad g W)l 13
oo ey @ st Jlasl s K
S el OB (Solenlly el o
diieal Vissdioe QB (555 (e QoSS 5 pasiayl
Sl S wlB b oS el 598 S35l SLesl Jole S
5599 s b Lo 1y il sl Ll (IPC) siles Loyt St
Dol aslie GusSOWI sl o Sae SY sk el
S b O3St Jlad slad S il 65 (iman Gl oS Jal
O OV ol 31 0l s BT 5 S e Llge 1y (oS s
oalsS il 305 WSb Gaas3 La e ed) e
wnl (1l 5 (SOD) Sl il el Ghlsdl eels
203 8 5,50 (MDA srecdneS

oaals Gloae Omosst Gaoss b 3870Ras5 Gl Lo
JoES 858 a4 gl (il MDA silascsS) o sl
Cpen sl 858 L aaglio 58 G331 Cpl 49 81 ase
Lay ol S Jaiwl «S usl sga s Jlaal ol s Hls e
sanlie 55lancS! Lusied (alS Jole i sio 51 saik
il 0S50S [0V Gpen ST b sa

03 (ANP) (shalas S, 530 S0 (285 8,50 L9
L ANP (o558 Sl s 55 on) lilia ol sl
Sl i a3 oS Gau58 51 U8 (anbT) solin
Oliee 59 I3 5 WS e S eS] Sl
s olasl Cpren 53 oeS) 658 U dwlie 5o MDA Loals
Sblia Sl syl Lo ANP oL Jlaal & olsbs

ol sl 5o G seS) gbla ol ol las
> Haeos o ol S gty 4 gaS sl
ol LS oo, Sob oy LSS coales
Vel ol
OSee ol ad Hlee 59 Gaee B ouS) IS
sl 31 Ge Sl galal (nalS le 5l el
O SpeeS) adl saae O3 Sl O ab
35 1SS oIS 5 SB35 obSY B slaa ]
Sl as 5 Slaes) - T cuale Vaas e (2alK
daa 3 olal slas) GBide gladas 9 G g5 uS)
Pl it ssalitie 550 o sk 5 G sl
Opeo 53 eS palatal goui S I el Hokle <
G203 L OT (slassipf (o sanlanaSly ad Ghall o
% L aSioly olas ¥ Sl wd Sl plaws]
e 5 488, o 5 a5 S a1 BT B Glan 51
il opl oaSoL JHES 0 S mh 4 MDA placdly
ol 2los 58 e B3 ouS) BB ) aS sas e lES
st aladl T aliaial glaswi € ol 5 il
S slasl 5o (NO) S5t aaeeSl QI8 (o sl
L-NAME L NO 5 e g5 owS) Slases) o0
s LNAME ) solii 4S ols olis laaisil .o ,lee
O\ YOSPNVC AU JUF. R RVOPR. Iy S ] RV
ook 4 OT 65 8 L anlic ;o MDA adli olewdy
03 8 0 50 UK 85 S prlans o 5 488L (Rl 381 (sl e
a5 ol slad sls gl s ar (geliny 4 Sy waS)
ablaa &l 5 8 sane 05608 5 = Sl pul s 5o 9 o0k
2905 50535505 058 NO «Su550 50508 Lol ol 5o .05l
S Bl 5 Ol b IO pead WS Lia
IS Tt (B poalisnl & ey 5 L s 55
LUK, (scavenging) soslaan NO wies guu o3
wlid cwpole s 3 L NO ol §5auS) oly]
3 (02-) 530a) ol5T sJSul, wd s 3laws) NADPH
el (S0 aSl s gdleds aas e GRS 1) Ladsi s 350
Jlas 1, JLbs sl sladsha Jaks s T HL3uSlan
Sl 3l Ciman K o alagl | glalas) cblia g s S
9 NO (oS Jlad 52 € sade 5] Wbl sl
Sas pdla Ghagsy 59 Mosde Bese (SB
O35 — oSl alag) B U8 Gae oS Ban 3 e
NO (s 5 508 NO caallad o (ial33) 40 saie s



Y4

3318 go0 3uma 33 550 3 31 (BB o sl 5 o 3 oS!

I 5 diniipa by 5 55

10.

11.

Ll adl il Q8 e ipns) huasI 5T ol
o3 ANP 36 ase (gomianglis sael crnts sladsl
el e 53 puaS) asaaSI BT feanly 555

1 58 Oa S Sl Ghassy Gl el Gulad
RS SUR Y BV I R 1P KVVIR P o0 V|
OalsS Jtesl 5 S5t aanST 31 Gl slal 5o 5 sa s e
0l oS S e olgidy GEas5 Ol LBl Wl i
oot Bilie 5o cdl cblia gl e oS 51 Ol
S sulai! exilunesS)

psle sl&ails ol 3 (a3 ool aladl sauia s Seubs
Al 5u oS gul 3l 4 (55lSan 3 ol sud (el 1es (S

.Jﬁga Q..:‘JJ._\.-Q J‘)Sﬁﬁ il ‘5‘)&.& uﬁl&\g}g L)..“

References

Griendling KK, FitzGerald GA. Oxidative stress and
cardiovascular injury: Part I: basic mechanisms and in
vivo monitoring of ROS. Circulation 2003; 108: 1912-6.
Rhee JE, Jung SE, Shin SD, Suh GJ, Noh DY, Youn
YK, et al. The effects of antioxidants and nitric oxide
modulators on hepatic ischemic-reperfusion injury.in
rats. J Korean Med Sci 2002; 17: 502-6.

Poirier B, Lannaud-Bournoville M, Conti M, Bazin'R,
Michel O, Bariety J, et al. Oxidative stress occurs in abs-
ence of hyperglycaemia and inflammation.in the onset
of kidney lesions in normotensive obese rats. Nephrol
Dial Transplant 2000; 15: 467-76.

Katalinic V, Modun D, Music I, Boban M. Gender diff-
erences in antioxidant capacity of rat tissues determ-
ineed by 2,2-'azinobis (3-ethylbenzot-hiazoline 6-sulfo-
nate; ABTS) and ferric reducing antioxidant power
(FRAP) assays. Comp Biochem Physiol C Toxicol
Pharmacol 2005; 140: 47-52.

Yagi K. Lipid peroxides. and human diseases. Chem
Phys Lipids 1987;45: 337-51.

Murry CE, Jennings RB; Reimer KA. Precond-itioning
with ischemia: a delay of lethal cell injury in ischemic
myocardium. Circulation 1986; 74: 1124-36.

Buyukates M, Kalaycioglu S, Oz E, Soncul H. Effects of
ischemic preconditioning in human heart. J Card Surg
2005; 20: 241-5.

Pasupathy S, Homer-Vanniasinkam S. Ischaemic pre-
conditioning protects against ischaemia/r-eperfusion
injury: emerging concepts. Eur J Vasc Endovasc Surg
2005; 29: 106-15.

Domenech RJ. Preconditioning: a new concept about the
benefit of exercise. Circulation 2006; 113: el-3.

Gimpl G, Fahrenholz F. The oxytocin receptor system:
structure, function, and regulation. Physiol Rev 2001;
81: 629-83.

Ring R, Malberg J, Potestio L, Ping J, Boikess S, Luo B,
Schechter L, et al. Anxiolytic-like activity of oxytocin in
male mice: behavioral and autonomic evidence, thera-
peutic implications. Psychopharmacology (Berl) 2006;
185: 218-25.

15.

17.

18.

20.

21.

22.

23.

o) ales 595 ANP Sl S suds (oddis sl

salas K350 56 5586 sl bl a3l Sk Jae b
Al oS i 5 sasee alS | NF-KB cullas
sbla 3 ssde i oo TNF-0 alaa 51 oS sin
Sl s same 05588 —osSe) ol sl oo ANP

om el eal 5ol 5 1) Laces 5La ANP Guigaa S

Il i sS slad sk 5IROS Gt 5T 31 ;b silass]
2 L s e) Gnps TTUAS o cliilas oad
gha Ol (o slacawsie s Gllasa S
Vasdige (ANP) (shalas S, b Sl ol
3 waisnl Slidelse 3h S (soalas S, 530 S0
OSae (nlili il faes SouS) 51 pL (e g 5538
ol 5o St 55 oSV 1 sl s 0 ANP Lal330 oS cacal

Costa-E- Sousa RH, Pereira-Junior PP, Oliveira PF,
Olivares EL, Werneck-de-Castro JP, Mello DB, et al.
Cardiac effects of oxytocin: is there a role for this pep-
tide in cardiovascular homeos-tasis? Regul Pept 2005;
132: 107-12.

Gutkowska J, Jankowski M, Mukaddam-Daher S,
McCann SM. Oxytocin is a cardiovascular hormone.
Braz J Med Biol Res 2000; 33: 625-33.

Miller ME, Davidge ST, Mitchell BF. Oxytocin does not
directly affect vascular tone in vessels from nonpregnant
and pregnant rats. Am J Physiol Heart Circ Physiol
2002; 282: H1223-8.

Jankowski M, Hajjar F, Kawas SA, Mukaddam-Dabher S,
Hoffman G, McCann SM, et al. Rat heart: a site of
oxytocin production and action. Proc Natl Acad Sci U S
A 1998; 95: 14558-63.

Mukaddam-Daher S, Yin YL, Roy J, Gutkowska J,
Cardinal R. Negative inotropic and chronotropic effects
of oxytocin. Hypertension 2001; 38: 292-6.

Houshmand F, Faghihi M, Zahediasl S. Biphasic prote-
ctive effect of oxytocin on cardiac ische-mia/reperfusion
injury in anaesthetized rats. Peptides 2009; 30: 2301-8.
Reversi A, Rimoldi V, Marrocco T, Cassoni P, Bussolati
G, Parenti M, et al. The oxytocin receptor antagonist
atosiban inhibits cell growth via a "biased agonist"
mechanism. J Biol Chem 2005; 280: 16311-8.

Carvajal JA, Aguan K ,Thompson LP, Buhi-mschi IA,
Weiner CP. Natriuretic peptide-induced rela-xation of
myometrium from the pregnant guinea pig is not
mediated by guanylate cyclase activation. J Pharmacol
Exp Ther 2001; 297: 181-8.

Bian GX, Li GG, Yang Y, Liu RT, Ren JP, Wen LQ, et
al. Madecassoside reduces ischemia-reperfusion injury
on regional ischemia induced heart infarction in rat. Biol
Pharm Bull 2008; 31: 458-63.

Iseri SO, Sener G, Saglam B, Gedik N, Ercan F, Yegen
BC. Oxytocin ameliorates oxidative colonic inflamm-
ation by a neutrophil-dependent mechanism. Peptides
2005; 26: 483-91.

Dusunceli F, Iseri SO, Ercan F, Gedik N, Yegen C,
Yegen BC. Oxytocin alleviates hepatic ischemia-reperf-
usion injury in rats. Peptides 2008; 29: 1216-22.
Tugtepe H, Sener G, Biyikli NK, Yuksel M, Cetinel S,
Gedik N, et al. The protective effect of oxytocin on renal



1YA9 .L.'.iw/:;&'aju :/,.cb)j/j.) (5099

Ol paurdgslio 9 juyii9)3 322 (galao 4K

24.

25.

26.

27.

28.

29.

30.

ischemia/reperfusion injury in rats. Regul Pept 2007;
140: 101-8.

Iseri SO, Sener G, Saglam B, Gedik N, Ercan F, Yegen
BC. Oxytocin protects against sepsis-indu-ced multiple
organ damage: role of neutrophils. J Surg Res 2005;
126: 73-81.

Biyikli NK, Tugtepe H, Sener G, Velioglu-Ogunc A,
Cetinel S, Midillioglu S, et al. Oxytocin alle-viates oxid-
ative renal injury in pyelonephritic rats via a neutrophil-
dependent mechanism. Pepti-des 2006; 27: 2249-57.

Dal Secco D, Moreira AP, Freitas A, Silva JS, Rossi
MA, Ferreira SH, et al. Nitric oxide inhibits neutrophil
migration by a mechanism dependent on ICAM-1: role
of soluble guanylate cyclase. Nitric Oxide 2006; 15: 77-
86.

Sayan H, Ozacmak VH, Altaner S, Aktas RG, Arslan
SO. Protective effects of L-arginine on rat terminal
ileum subjected to ischemia/reperfusion. J Pediatr Gastr-
oenterol Nutr 2008; 46: 29-35.

Vaziri ND, Wang XQ, Oveisi F, Rad B. Induction of
oxidative stress by glutathione depletion causes severe
hypertension in normal rats. Hypertension 2000; 36:
142-6.

Armour JA. Myocardial ischaemia and the cardiac ner-
vous system. Cardiovasc Res 1999;41: 41-54.
Pournajafi-Nazarloo H, Perry A, Partoo L, Papade-
meteriou E, Azizi F, Carter CS, et al. Neonatal oxytocin
treatment modulates oxytocin receptor, atrial natriuretic
peptide, nitric oxide synthase and estrogen receptor

31.

32.

33.

34.

35.

36.

mRNAs expression in rat heart. Peptides 2007; 28:
1170-7.

Critz SD, Cohen MV, Downey JM. Mechanisms of
acetylcholine- and bradykinin-induced preco-nditioning.
Vascul Pharmacol 2005; 42: 201-9.

Kim M, Kim MO, Heo JS, Kim J, Han HJ.
Acetylcholine inhibits long-term hypoxia-induced apo-
ptosis by suppressing the oxidative stress-mediated
MAPKSs activation as well as regulation of Bcl-2 ,c-
IAPs, and caspase-3 in mouse embr-yonic stem cells.
Apoptosis 2008; 13: 295-304.

Yang B, Lin H, Xu C, Liu Y, Wang H, Han H, Wang Z.
Choline produces cytoprotective effects against ischemic
myocardial injuries: evidence for the role of cardiac
cardiac m3 subtype muscarinic acetylcholine receptors.
Cell Physiol Biochem 2005; 16: 163-74.

Sangawa K, Nakanishi K, Ishino K, Inoue M, Kawada
M, Sano S. Atrial natriuretic peptide pro-tects against
ischemia-reperfusion injury in the isolated rat heart. Ann
Thorac Surg 2004; 77:233-7.

Williams P, Lopez H, Britt D, Chan C, Ezrin A,
Hottendorf R. Characterization of renal ischemia-repert-
usion injury in rats. J Pharmacol Toxicol Methods 1997;
37:1-7.

Gutkowska J, Jankowski M, Lambert C, Muk-addam-
Daher S, Zingg HH, McCann SM. Oxy-tocin releases
atrial-natriuretic peptide by combining with oxytocin
receptors in the heart. Proc Natl Acad Sci U S A 1997;
94: 11704-9.



665/Iramian Journal of Endocrinology and Metabolism Vol 12 No.6 March 2011

Original Article

The Role of Oxytocin on Cardiac Ischemia-Reperfusion-
Induced Oxidative Stress in Rats

Houshmand F 12, Faghihi M2, Zahediasl S®

'Department of Physiology, Faculty of Medicine, Shahrekord University of Medical Sciences, 2Department of
Physiology, Faculty of Medicine, Tehran University of Medical Sciences, ®Endocrine Research Center, Research
Institute for Endocrine Sciences, Shahid Beheshti University of Medical Sciences, Tehran, I. R. Iran
e-mail: hoshmandf@sina.tums:ac.ir

Received: 25/05/2010 Accepted: 18/10/2010

Abstract

Introduction: Oxidative stress is caused by the imbalance between production of pro-oxidants
and the antioxidant defenses. Reactive oxygen species (ROS) can play an important role in the
pathogenesis of cardiovascular diseases. The present study aimed at investigating whether
administration of oxytocin ameliorates oxidative stress induced by experimental myocardial
infarction in rats. Materials and Methods: Cardiac ischemia-reperfusion (I/R) was induced by
occlusion of left main coronary artery of rats for 25 min, followed by a period of reperfusion for 2h.
OT at doses of 0.0001-1 pg was administered intraperitoneally 30 min prior to ischemia. Following
reperfusion, blood samples were taken for measuring the plasma MDA levels, as an index of lipid
peroxidation. Results: We observed a dose-dependent association between dose of oxytocin and
plasma MDA. Oxytocin 0.01ug_significantly reduced MDA levels as compared to control group.
Blockade of specific OT receptors by atosiban attenuated the anti-oxidative effect of OT. The MDA
level in the L-NAME and atropine groups were higher than those in the OT group and reach to
control group, whereas the MDA levels in the anantin group were same as OT group and
significantly lower than.those in the control group. Conclusions: Oxytocin has a beneficial effect,
mediated by NO and Ach, on cardiac tissue against oxidative damage due to I/R, suggesting that
oxytocin can be used to tissue protection against oxidative stress.
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