dawly 4 oud s ol 4 Josxi owoy 38 HIF1a Ol Ol jae (o 2
! e (990 (S o Aiw S 50 D9l &G 5bg0 g (o |

¥ A Lo ytamo [ Olso damo 005l pguw  Olsle 059 45

Ol D15 e a5 oSy Sy ke 008305 (s 58 (5,55 S el

Ol 015 ae Sy ol (K pshe 0aSCils 015 s e 0dSa sy (555 05,5 Skl
Ol O e S5 oKl g 0 ke oSS (55 g 58 03,8 SLeils

f)‘ﬂ\ “‘)‘J‘éj ‘LS:':”E J\:.@J: e@‘: &52.«4”) (‘}\5« oA s ‘Lf‘u s c}_)§ )Libt.w\ ¢

o3l fl;- g\/_@,.» J:SA ;63)5).:}:.'9 a)jg ‘d_(.:ﬁ fﬁb Sl Sl (orohe S S oL isls 4;)\)@ :JJ}.‘: ok ¢ ‘;)L:&a
E-mail: hajizads@modares.ac.ir

1\/\'/\'/\:05‘4#;\3 A\/\/Y?:CMI RXVARTA VSN Y>-Y)

oS

D Mol 48 305 sl el Oloys o (glalimde BB Slys S1 SKsbges 5 STt od 03l 0L 1,50 1832 § diaa )
Pl alllae s A8 o oo 5K 0y B 3 (B A Gl S paie 5 4 U 4 i sl G3la b
2B I anllas 590 (g 5he aiSw e s HIF10 Ol coslite S5k g0, 55 (oS et

Uil 050 S| e sy e B\ Jol 05,5 p s S £ e Sl g w0 g 51 adlie LAy 9l g
YN O3St Cdale b dayl b Olen b RS 658 55 5 gt 50, ) Sde g sl £ &g, Ao 3 40 ST en slasy S s 0dd Jles!
s DS 15 el A5 518 Ol sl o 4i5s TV e 4 4K 05 5 ol e 5l ge dm Cole YE 5 g (S g0, 5) daoyo
W38 5 alie 300 S5 Pas5 palB sl uze 055 0L 2 5l cela YE )

2 4S5 I 3 1l n Gl HIF LG (55 5 Ol (oS g0) 5 41 o 45 03 8 3 45 313 0L addllas ol 51 Jol> msilandidla
HIFT00 00 52 (s,lobian Sl 53 6K (oS0 05,8 50 (bl (glsbme gl 5y 1 () Oon (oS 50588 & Sl (oS T 09 5
13 Gl Lo ys WA & deoys NAY 5115 585,58 Lanll 3Lisl ST ed uonen A sdalie

Lad gy D51 O 5 b 4K 095 3 3980 OF (5516 o go HIF 10 O S 5 pkon alaly 3 (oS joon 15 S il
O5emS1 3151 SLaki 8 (551800 b gl (5o s 4 STyt 055 3 33 8 oo (555 g HIF L0 o 55 5 0 a5 pk0 )
ATAY-19D i /1 0,land/ V8 0,93 ¢ yg juswr (Suiiit 05le 018l o) .5 5 oo HIF 10t 0Ly 2l 531 Wl coly

HIF10 ol 30 o5l b pd oy i ST et (s 3K (slan 5]

Slodols Sl 3w b oo i (V) ol s Ao\

03 Srxe b Jeod Jul Bl d gt a5 ol Bl O ﬂjgf&b&;@uj\éépwﬁwg

YAV B1vay }:gl_a‘/\“a)u/\ﬁ 693 J‘Jﬂu‘;&ﬁ r_,.\.ﬁal{.:d'.\n\lqu


www.SID.ir

HIFlo 0l; 5 oS yen

N el S 55 Cled s Sl DlnS 5
S Jedss s omie HIF QS 5Li] 15,
Sl S sap dlanly & HIF-lo 55 Ol oS pon
< slap HIF-responsive elements\o 4 5 55
S 3580 OF ker s ras Sl s edd oy 5
Aile s (oS pp e J g Dl S (eSS
o S 55 ATP W5 o5lal o 5SS a5l
3420 4 S VEGF 05 5 das oo 1) O30St 4y aly 8

OV el 555l el

Lol b s i el osls olis 1,
31 68 s> 53 (HBO-PC) S L ,up o S| ,n
Sl sladis 51 ok 53 oS ser Slagl
HIF-1a gl se il53l Esly HBO-PC ool 2 i
o (6 el gt Ol s 5l g Ceal me WSS, S s
Lyl i g el dsloml (e g3l 5 Sre = S
OF) 45 o (5,8 sl oS

Loodd Ll sy s b s s 5o
iy s HIF-Ta s s 55 55 2 (ST
(V8) sl =il

HIF- Oy Solgos s oSt sl 058 6
fo—esn Gl Ll ol s eSSl Je s Ta
ot 5 BSOS g Sosn Sl S 3 S

Al s S S5 s hael axdlas

L iy 98lge
Shadlas ol A&yl Ll i 5 Ul g
L Y0 ) Sl 335 5 lahse Sl s oo (o2 ¢ 5
ssbin Glues S 5 (6 ,S W sed A eslinal (DfY‘m
S bl sla i 235 oo sl
a5 Y0 spd > glas el VY S0 — oLy,
L S a5 O w sl e zes 531 S sl
Ul LS ol b ildas 391 sl S

W2 S plmil e S 5 oSS e AL LT

racnte (1) sl (55 a8l ) ey slal ol
S st Oz 5 (eSis) oS (slae 50 Jlesl a8
SalS o ol Vb oSl e S W)
e Gr adame DL 5 Sl 5l SU 5 se
(mas Sl Sl (s oSl @ gile b iy
SA =z L;LA.,\_LJJB S sl LS, B35 5 63,8 e
PalS iy i Culg o Ul e sl | Sl
3y ade Gy 055 5 30 el 5 8551 S s
sbaslw b o e 0555 s ol glasd O
N-Methyl-D- ; g2y adile ool ol a bl dlisee
Slaas s sWie) S5l () aspartate (NMDA)
5 (U 5lea ST O 5By 5id Slee ((0) 551 S5
Sl o gl gy 5l (S8 (V) slaast e xl
ool eslinal sl s sl canglia sl 53l
5 e DUT iy ol Al e Sliges 5 oS ot
ol ool LB 5 olus 1y S sla S, b
08 i ol Gl 00 s, (M) 305 15 Al
2B ol el ax b5 6K Ssbsas s oS ea
AL Lo L g5 o el oSl 44 s syl 44
AL dede (63,58 5 (S5 b
sla, #8506 Hypoxia Induce Factors (HIFs)
(0 3m S| Dl i Ay ey 534S Win ey 5
Kb n A5 O ST 2alS 0 ity 53 Lo g
" B ol s Jeld s 2a HIFTO (V1)
.—! Basic-helix-helix o5l gl 4 3 Jate 5 AiL
HIFla by am O seDhS 5 den Sla 0ty 505
S Llis > 50 S &l prolyl-hydroxylase
Ol s >3 o E3 ubiquitin ligase | » HIFla
Condy b el 095555 5 ahows  HIF n o 525
33 a3 e 5 AEL S a5 05 ST oS S5 5
SMSG HIF 5 odd jles 39S g5dn oS 5op Cond s
o Dl S s e @ e (et oS sph el
3 35 e ($AS g Sl o i s Hlgs alail

A }:gtgt AXS** AL WPH

N (S p ke o8l s B YA


www.SID.ir

OLes 5 0L 4l

S e s 4 05S) b s sl (el 8
(Lutron-Do5510 oxygen sensor, {jeSlay julo>
(BDH Limited, r."Jl.aru A e J xS p\.u Taiwan)
-as S 55 Sl CO2 Lil- o5 oS Poole, England)
et 4 oS gy 5 Ses S 20 8 e 5 ar e
oo 3 aS Sale pl b s S e 18 aes s (IS
Lxils 3 A Y (5s]

slaasle 1 S54da,8 ol 5, 2L
rn B — oSl 3 ey sl Y8 5l
L olldl o, 5l ey sl VE dsb 5o i e pll
b 8 e ol 03y slacdl e Ol OAS GL 3
Ly o gdmazes e 0 55 (S551s 5 slaasily
Ol So5ds, 8 asle u,f@ o ol .(V0)
Slaamy el s oS Llasl) 1y oyl das o
@) 193 ooled tbdst S5l SSslss 8 ek (sl
ooled thavgie S8 S5 Lt (O o o
Sla fise it tds 558 ek (Cor S 03131 Y
5 A el Al S ol (35 5 sbay e
la e 0 ojlad g Ayl pul (g L CL_MJ
e e ol Sl de el Y8 LS s
OLdzan Sl gy i ($ 5055 Sl &S 550
0> A3l (she 4w 4y aiis S e 5 i sdis o]
S e S

Ofmmy S b g 550 5 o (o) 5
S5 LHIFLo 5 Ol Olge andlae ol 55 2dh
Gl &gl 1Dl .23 S 18 v 3550 OOL Oyt
T ol edS ) Bl b s 5 2ol S8l e
£ slas 3 0 Oy Sl s S 035 pen Sl
Yo S gl \Yeermp ce e Ul S Sl a s
53 303, S T 1y oYL Jgloee 5 A 55 Sl adds
3,8 Sl asyn =V glas 3 Gysiul o) J=1s
bl il S 0 s el S 3 S e

AJLA\)"M.)}.\;L;G ol J)jé:‘)_.v u.:’)J‘U.&:SJﬁ_

U ot S5 o802 3 L tleT plondl o
NGRS el

05 Sla i se MCAO (g 50 4w o slow!
(Merck, Germany) <lyd s ool , IS Loy el s
A e LS o Psee Sle =1 5 (400mg/kg)
s A el Ll ol oSy S SeS
3 ST s 3l s b ek 0Ll OF U zaST el
il 5 Cnly) A5 b el sl slasly
jduﬂ‘d}uuwrﬁzﬂ@é@bduw‘
s i Bk G S L VS 3 S
sl Gl G853 (S5 S s 0 5 pks
ek YOoTY spd s L1, Yo 05U 5 5 00 5e
sl G as e Sus Lasls 550 ol 3l
Sy GOl an S el 1) ok (5w S5
ol amos Al dsb s s e e s slie
>3 YV 550> 5 (Citizen-513w) B3 J s Jis)
b 03,5 L 5 05 5p 8 abs 4ol S Sl
Lle oo ol

o3 gdme 3 LajlS clale 5 M- i oo
L g 59 e O Ol Mo J 28 S5 b
&' — (LDF; Moor Instrument, UK) ,L1s 5 o&zus
S BB eSSl sl o) e Js sl 51 Ol
ANO) il Y O Ol Jrals Ao s A
SoRb F 03 ol b sdame 055 0L A Lt
Olor 53 o slmes 18 A o 13 el ) Sl ey
e ShU E s pde S o 5 Ll s
L

S—bsus 9 S8 S— b
N B S S § L Sl e
e S et e S g Sl S5 gl o
Joe S (ST 05 S 5 4 055 (oSt
L 500100 x£0emm 2 sl 4 (Sl 55 oS

)’jjjhc&.wﬁ)"j)-\ﬁ).hy)o'}uws” ‘M)JQOC,.EL&«

YAS BNFAN 5l /¥ Ll /N4 )50

J‘J}."“’ ‘}S.::J.; r_,.\ﬁ e&:ﬂ.\ Alau


www.SID.ir

HIFlo 0l; 5 oS yen

90) Sosbses s omSten 5 (oys V) Kobgey s 2 e 9 3l el chale SDS-PAGE Jj (g5l
Sialesl sl oLl bl o dias e 0L (Ao Gl e 355 e 35595 5 S (G 4ge
AL Sl GL 3 0581 5LES (Gl G slasl 2y e Jia PVDF G268 (g55 0 d5 = 352 50
Sl S5y 5 bl 2 po L2 05 ST LS S 3 Ol S Ao 0 ke o Laclis

() Jsds) (P<e/evn \R3F) Lds S cele SO s ¢l = As s ) BSA
16 0 b s O3 0L o Ol s w2 polyclonal antibody (Santa 4Jl (¢sb Jﬂ L HIF1a
Ol > as el py S Js sl S Oleebs! (gl ) o3, L HIFla (H-206) Cruz Biotechnology)
A= U a Jsaly b 5ldo s Al 508 4 e 0 Horseradish peroxidase- «— 43U (g5l <l 5Vor

S oibens U g £t IRERCIRC (Santa Cruz  conjugated Donk?,y anti-Goat
elwlis 5,50 Ve ag) 3, L Biotechnology)

b esle Ly o st T ads e s s S 18
P N T P S L S IEI P POy
o3 Joe Lo S al 5 elSe ol o sl
3o palb ol ogly ol S oSheS

()

Ol o Ol adly 53 ALS Jsb Sly o

S 3o Qb Sl ey (e Sl e S g2

ol b Gl el O O U als e b
(Y15 503) A3L b a3l 035 Ol > o310

e (sl slel oSl Sl S (s 2

o Sdas ek slaslal Sl 1 K588

Slses /5 55 (655 50 0L 3 5SSl de

(Y Jpam)mily Lials glalimSe L5 sbay oS] od

OS5 s s Ol Sbigas s (ST

e s HIF10 0Ly 05 S0l 4y lia HIFIG

oslil b S50 5 sla el g ylel 5JGT

AT s e s G55 om0 b 53 Il 05l 5
Sesliwl b S5 ds08 pat gbaslasl .o 813
b8 )5 Lo 5 e 5 5e Fisher exacto se sl
] 0 4sue Graph Pad Prism ,f53le 5 SaS b s 1 JUT plas
s Ol b s uills Osesl LY Sl ged) (055
Glros S (Gl Sl sad ) S S aml )3 45 das
AL s ololine jsb gl 4 o 4
Fstroke vs shom=33.01,) 4—s _» 0L |, HIFla
L mlin 53 STt 05,5 855 law (P<0.001
FHO vs ) sls L& |y g laboe (2ol 331 oS 50580 05 S

i el Excel i3l p 0 Sl esbinal b JSSH o
o3ls Liled s Ol ol 2. Kke oy 0 4 Laesls
A a S L s lsbae glel Ll 5IP<i/v0 0
basdl

Sl (1) s smad s Sl sla it
=Ss5 Bl 53 ) O3St a5 (1) 0508

55095 b Al 33 (oS Ty (P<e/v v+ )V ¥¥%) iy Blo3T (log & 58 (K 5ate 3 S ol 11 Jou

NPT EIV W O JLbd NNLIS IS V-REIvSv CO, plis 0, Jlis
pH Loy S
(352) (o8 sio She) (35,0) (094> pio She) (o5 pio Sho)
\/50 £ /€D ANEJEELYF/Y ¥04/4Y £ YA/EE IAYAYZE WA ¥/A£1\/70 Y/E£ /1D S 90 95 +Aias
/XY £ /5 INVANER 4 7Ay YEY £ Y/ Ya/v + - /40 ¥or/\ £ A/A* Y/ E /A owShhua + A

S e Sl 1y 5 sm slea s 8 5 (ST n (SCS 3y (Sl A S a6 T

T ST awlic 5095 & 10 3999598 S ,e%ul R 3g8 I Joua

P o) leT Fbs ailee JSslass 05,5 2 SJsl9) 55 Sla e slass Ly, 3
2 Y Y \
Y/AY ye \ ) V¢ 2 \- a3 \
P<./-0
A¥ ve . . 5 A V- ST asts + &S v
- £A \ > Y- X v Js ¥

WY ol /o ke /14 003 N (S p ke o8l Al B YA


www.SID.ir

OLes 5 0L 4l

Voo

WQQQQOOOQQQOQOQQQ.
- e *

2

As

L2

v

T

5l il

L 2
L 2

@ w058l Bl
* Sl

0+ Voo Voo

(az3s) Obey

Ole) anly 5o 5aaS) clale = 5us3 ) Hla sad

ORI g g
o

(4233) 0k

Sl 3 aas 5 G (d8 553 Ooa Ol Slads Y olsa

o HIFTa 0Ly 015ty S5 00550 sl i 5Ll
LS55l e kel Sk MCAO Jus s s
ialS ledaSl LB 5 ub 4 ST en 035 S 4
S5 slaes S 3 HIFla Ol Ol e 5 o8l
L eS| n slaes S L lsbiae 3l
e 53 B S Sl S e sl
35 g bl Eel Wl 5 e Sluyamal b o szl
dmes Ol Cod ooy (ol a5l Sl el il
S o me glastan OF 51 ol ol atld Jlise
P4 (1Y) Sl e BB s il 61515 OIS |

Shexr S L OS emsa 0 s BB ol J-

5o Lo S oy IS e (RA=4.906, P<0.05
s o .(Finteraction=6.285, P<0.05) 55 ,lslxs
e 5 (S5 S  le (OF ) S 5550
055 b amglie po HIFT0L 555 50 Oly labine (21530 &
o=l > (FStroke vs Sham=24.24,P<+/++ V) s V.w
03 5 oml Ol lslme sl o ST U
(P<./+oFHO vs RA=6.668, A& .S 50,5 L anslio
L S5 5 oSlmd Glaos S n JHI imes
.(Finteraction=V/\£{ (P<+/+0)5 4 ,lslne aSu V.w

&

-
= Sl S 50 aadlls opl o

ARARE AL SRR P P S B

J'J}’:“" ‘;g.::f; r_,.\ﬁ eL{.:JL\ Ad.’u


www.SID.ir

HIFlo 0l; 5 oS yen

HIF o ol

(5 VARV

B sl

HIFlo ol

L T —

S gl

07X\ o35Sl
.J.AS\I__._.A

o

S gl

sols ke Sl Sl yasl £ il oy pem 4 Ll s oo oL 1y () 30 5 (Cill) G5 S 5o HIF L0 Gl s oSl pman 5517 s s

.\:».ulama.\:\;;.‘.u‘;.‘f:.a_,;a_} sas P<e /ey

53 B e oS gn oD a)l> age A
3 P SO S s D) Lo SU O
Lpd HIFla gl Eel M08 o s s Sl
Olyme aalllae pl Gl odal s & b ol (Y2)
ol ST es glaes S s HIFla (55 Ol
ol pesdle sl QLS J S 6y 8w s 1 (s lolins
HIF Lo Ol il 3l s aSn 5 ST s Ole 1
s S el il 53 et ol Al e labias
Gl 0 ;K5 bLE 53 e S|os Ll 5 s ol
IQAAES)
u\ﬁem)f,m@d,wﬁ;@udﬂ\m
Dl L sl axils ) pam aes 53 05ST S Sl
ol 5 S e sla 3 O3S

Wleuady

Sl e 53 el S S b o g pl 5 L
el oSl Jlis 4 LB S50 el ol 0 e
sl 0l 1S

Gleb b e as i b sl adlae s
ol el Wlg e slae Sulsas s ST b
e 3 e a8 1 Jool (S50 5 el Ll
- ;@l@é@l,@MCAO Jde .5 55 MCAO
S gladde s LSS LB 5 telae Jue a8 555
=it L 5ol baal ol LOA) ol Slpm (g5
L(08) w3k o MCAO Jute L3 o ool sla

- S Cil sy, 556 S HIFLa
oy g oded L oSyl oo i 3

2l S il 53 S Dlimes il Gl uSses

A J‘.‘llf, AXS** AL WPH

)_9}:..» éﬁﬂ‘ ‘:Jlﬁ a@.i.ﬂ: Alm "QY


www.SID.ir

OLes 5 0L 4l

S e JAK-2 0 50y 5 58 51 5 O gl sl 5ot
03,5 Jlad |y LMAPK dile comns (sl O gDl piond
Rl (V) das o 5 (s3me bl 0T JLis & oS
HIF o il 55l 5 a8 0loj 55 eSTn 6,508 L
A e e Il el Bl V’“”“’L{‘
e S35 Sln i Sl S s S s
Comtl 5 &S by |y oSl & e s b Ll
(YY) S o aul 1 (oo, 5 Shas 55 3 ST d
Ol 2alS Eel s 0Ly s oaS) o
L SUT ol 530 HIF T (ooll 5 550555 ok
iy S bl |y oSl iy Jass ;;bsda e
SIS 4 4K aSipl 5 53 S ooy s
HIFT0 0Ly il 58l ) i a8 5 ST Ol
el 3 (g i Dlalllas 353 0

SOy g i

G ol Jle clem Ly tagsy ol
3 fie 5 eede oslioe Sl sdd gll s
@iv_ar_u;\}dabﬁwuuv;u@m,@u
e 753 SBT3 e s Jlsius 5 S5 5
338 o 44& PMSF (65,05 a5 sl

References

Jlss ams el b Sy e HIFla dw S 5500
5 osden S o 5 n nl OAS S5 e
e as HIFlG culis Eob nn S s Sobe ol
e A Joe el 3 OF JLis a oS 555 on Lap 3555
T P e 1 == S LN D I NI
AV Sl wS50) 5 055 & Sl 351 Ol &S
333 kb glalS s Lol sl ialS HIFTa slie oo
Sslixe il 3l HIF Lo Ol yve ST s Olaj 3 Lo 1S
st dlacs ol cde Sy O E) cls
o L diee ol o S A e B 4 s
0t sl 5 Jsh J s Sl (S 550
o HIF 10 o) 53l 4 pin o 5555 Slay 55U 5
33 O5nS| ST sladi S Ao B & s LS
¢ o HIFTa m.E;JJJ WS = S| en slaos S
L D5 STl laas S aS g, 5b 4 il anils
a4 Sl ol Ll sla S e S0
il Jlaz| sl e sdle Xy e HIF o 5,1l
OsSBpl ull s )ls sem g 58 S sl Ol Ol e
Bl Jle il e a8 = oS n slaey 5 50
ol EeL HIFTa | cddls a1l 53 (6 550
03 EPO 5 VEGF ki Lads 3l 6,15 masens
Aty 3 Bme oS15 5 als 28 4155, s VEGF

Ll G b 5 5 BPO a5l o

1. Murray C, Lopez A. Mortality by cause for eight regions of the world Global Burden of Disease Study

Lancet. 1997; 349:1269-76

2. Kitagawa K, Matsumoto M, Tagaya M, Hata R, Ueda H, Niinobe M, et al. Ischemic tolerance phenomenon

(9}

found in the brain. Brain Res. 1990; 528(1):21-4.

Kato H, Liu Y, Araki T, Kogure K. but not anisomycin, inhibits the induction of tolerance to ischemia in the
gerbil hippocampus. Neurosci Lett. 1992; 139:118-21.

Perez-Pinzon MA, Mumford PL, Rosenthal M, Sick TJ. Anoxic preconditioning in hippocampal slices: role
of adenosine. Neuroscience. 1996; 75:687-94.

Kirino T. Ischemic tolerance. Cereb Blood Flow Metab. 2002; 22:1283-96

Chen J, Simon R. Ischemic tolerance in the brain. Neurology. 1997; 48:306-11.

7. Ohtsuki T, Matsumoto M, Kuwabara K, Kitagawa K, Suzuki K, Taniguchi N, et al. Influence of oxidative

stress on induced tolerance to ischemia in gerbil hippocampal neurons. Brain Res. 1992; 599:246-52.

YAr ENFAY 5l /o led /N4 g5

J‘J}."“’ ‘}S.::J.; r_,.\ﬁ e&:ﬂ.\ Alau


www.SID.ir

HIFlo 0l; 5 oS yen

8. Bigdeli MR, Hajizadeha S, Froozandeh M, Rasulianc B, Heidarianpour A Khoshbaten A. Prolonged and

intermittent normobaric hyperoxia induce different degrees of ischemic tolerance in rat brain tissue. Brain
Res. 2007;1152:228-33.

9. Pardillo J, Huurtado O, Romera C, Cardenas A, Fernandez P, Alonso-Escolano D, et al. TNF-R1 mediayes
incereased neuronal memberane EAAT3 experession after in vivo cerebral ischemic pereconditioning.
Neurosci Lett. 2006;138:1171-8.

10. Rotem k, Yuval D, Eli K, Oded M, Alexander L. Activated pp60c-Src Leads to Elevated Hypoxia-inducible
Factor (HIF)-1a Expression under Normoxia. 2002; 277:42919-25.

11. Stolze 1, Mole D, Ratcliffe P. Regulation of HIF: prolyl hydroxylases. Novartis Found Symp. 2006; 272:15-
25.

12. Wangqiu C, Vikram J, Jiping T, John H. HIF-1 alpha inhibition ameliorates neonatal brain damage after
hypoxic-ischemic injury 2009; 102:395-9.

13. Zhaoyun P, Ping R, Zhimin K, Jing D, Qinglin L, Yun L, et al. Up-regulated HIF-lavis involved in the
hypoxic tolerance induced by hyperbaric oxygen preconditioning. 2008. 1212, 71-78. Brain Reseach. 2008;
1212:71-8.

14. Hiroaki O, Neil D, Keiko O, Jose D, Haruhiko Y, Sean F, et al. Hypoxia Inducible Factor-1a Is Increased in
Ischemic Retina: Temporal and Spatial Correlation with VEGF Expression. 1999; 40:182-9.

15. Longa EZ, Weinstein PR, Carlson S ,Cummins R. Reversible middle cerebral artery occlusion without

craniectomy in rats. Stroke. 1989; 20:84-91.
16. Trisciuoglio D. Bcl-2 regulates HIF-1a protein stabilization in hypoxic melanoma cells via the molecular
chaperone HSP90. PLoS ONE 5. 2010; 7:e11772.

17. Bigdeli MR, Khoshbaten A.. In vivo preconditioning with normobaric hyperoxia induces ischemic tolerance

partly by triggering tumor necrosis factor-a converting enzyme/tumor necrosis factor-o/nuclear factor.
Neuroscience. 2008; 153:671-8.

18. Swanson RA, Morton MT, Tsao-Wu G, Savalos RA, Davidson C, Sharp F. A semiautomated method for
measuring brain infarct volume. Cereb Blood Flow Metab. 1990; 10:290-3.

19.Kim Y, Chun Y, Park J, Kim C, Kim m. Involvement of adrenergic pathways in activation of catalase by
myocardial ischemia reperfusion. Am J Physiol. 2002; 5:1450-8.

20. Samoilenko A. The role of hypoxia-inducible factor family (HIF) proteins in the regulation of cells
physiologic responses to hypoxia. Ukr Biokhim ZH. 2010; 4:5-17.

21. Steven D, Salhanick M, Bryan B, et a. Hyperberic Oxygen Reduces Acetaminophon Toxicity and Increases
HIF Expression. Academic Emergency Medicine. 2006; 13:707-14.

22. Mohagheghi F; Bigdeli MR, Rasoulianb B, Hashemi P, Rashidi Pourd M. The neuroprotective effect of olive
leaf extract is related to improved blood-brain barrier permeability and brain edema in rat with experimental
focal cerebral ischemia. Phytomedicine. 2011; 18:170-5.

WA 5l /o led /19 603 N (S p ke o8l dlowe B YAE


www.SID.ir

Quiarterly Journal of Sabzevar University of Medical Sciences, Volume 19, Number 3, Autumn 2012

Evaluation of HIF1a expression in ischemic tolerance
induced by intermittent normobaric hyperoxia in the rat
model of stroke

Alavian F., MSc
PhD Student of Physiology, School of Medical Sciences, Tarbiat Modares University, Tehran, Iran.

Hajizadeh S., Ph.D
Professor, Department of Physiology, Institute for Cognitive Science Studies, School of Medical Sciences, Tarbiat Modares
University, Tehran, Iran.

Javan M., Ph.D

Associate Professor, Department of Physiology, School of Medical Sciences, Tarbiat Modares University, Tehran, Iran.

Bigdeli MR., Ph.D
Assistant Professor, Department of Biology, School of Biological Sciences, Shahid Beheshti University, Tehran, Iran.

Received:15/02/2012, Revised:14/04/2012, Accepted:17/05/2012

Corresponding author: Abstract

Dr. Sohrab Hajizadeh, Department . : .
of Physiology. School of Medical Background: Recent studies have shown that normobaric

Sciences, Tarbiat Modares hyperoxia is effective in the treatment of acute ischemia, a
University, Tehran, Iran. phenomenon called: preconditioning. However, the exact
E-mail: hajizads@modares.ac.ir mechanism of this kind. of preconditioning in vivo is not known. In

this study, the effect of intermittent normobaric hyperoxia on
expression of HIF1a.in a stroke model was investigated.
Materials and Methods: In this experimental study, rats were
divided into 4 groups. Hyperoxia groups were exposed to 95%
inspired oxygen. for 4 h/day and 6 consecutive days. Oxygen
concentration in the control groups was 21% (normoxia). After 24
h; rats in.stroke groups were subjected to 60 min of right middle
cerebral artery occlusion. After 24 h, reperfusion neurological
deficit scores were assessed. The brain HIF1a levels were
analyzed by Western blot. Statistical analysis was performed
using two-way ANOVA, Bonferroni post-test, Fisher exact test,
and GraphPad Prism 5 software.
Results The results of this study showed that HIF1a levels
increased in stroke groups compared with normoxia groups,
while the amount of protein in hyperoxia groups was not
significantly different from normoxia groups. Significantly
increased HIF1a levels were observed in hyperoxia stroke group.
Also, hyperoxia improved neurological deficit scores from 8.83%
down to 3.46%.
Conclusion: Hydroxylation, instability, and degradation of HIF1a
occurred following hyperoxia. In the stroke groups, lack of oxygen
delivery to cells prevents hydroxylation and degradation of
HIF1a. In hyperoxia stroke group, inflammatory cytokines with

increased ROS can induce increased expression of HIF1a.
(Quarterly Journal of Sabzevar University of Medical Sciences, Volume 19, Number 3,
pp.287-295).
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