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ABSTRACT

Introduction: Stroke is a major cause of mortality and long-term disability among adults.
The risk of stroke is rapidly increasing in women after menopause. It has been reported that
exercise reduces ischemia and reperfusion injury in rat model of stroke. The aim of this study
was to investigate the effect of exercise on stroke outcome in the permanent middle cerebral
artery occlusion in ovariectomized mice. Materials and Methods: A group of 32 female
mice (25-35g) were randomly divided into 4 groups as following (8 mice in each group):
ovariectomy+stroke, stroke, ovariectomy+exercise+stroke, and sham. Seven days before
exercise preconditioning, mice were ovariectomized. The exercise group was forced to run
on a treadmill 5 days per week, for 40 min/day at a speed of 18 m/min for four weeks. Stroke
was induced by permanent middle cerebral artery occlusion (MCAQO) method five weeks
after ovariectomy. The infarct volume, sensory-motor deficits, and neurological deficits were
studied. Results: Infarct volume in the ovariectomy+exercise+stroke and stroke groups was
significantly smaller compared to ovariectomy+stroke group. In ovariectomy+exercise+stroke
and stroke groups, neurological deficits were significantly lower than ovariectomy+stroke
gorup, respectively. sensory-motor deficits were also lower in the ovariectomy-+exercise+stroke
and stroke groups compared to ovariectomy+stroke group. Conclusion: The present data
suggest that exercise preconditioning plays a neuroprotective role in ovariectomized animals

and improves stroke outcome in a permanent model of MCAO.

* Corresponding Author: Mohammad Allah Tavakoli

E-mail: m_alahtavakoli@rums.ac.ir

|

Accepted: 28 Feb 2015

Key words:

1. Stroke

2. Exercise

3. Ovariectomy

4. Sensorimotor Cortex

5. Gonadal Steroid Hormones


http://dx.doi.org/10.18869/acadpub.shefa.3.3.45
http://shefayekhatam.ir/article-1-715-fa.html

\a\s UL_..._:L: ey a)LQ..Z g 0)90

[ Downloaded from shefayekhatam.ir on 2025-12-19 ]

[ DOI: 10.18869/acadpub.shefa.3.3.45 ]

* IS5 97 Al oo (ol dadold ¢ s S gruno 00 (o e (gozo e ddoy (5,00 wldgu

Olnl eolrd; cplond; (o5 pole olRiils «(535l55Le, 5 (59092503 Do 9 1o «(S3eln 18 09,5

o wleMb|

IWAY wanl Qi iy &6 YWY o ¥ iedl yo &,

9%
- O

Sas el VLS )5 50 Do (Vs sla Sl g e 5 5 e bawe Jle 5l (S5 (500 150100100
45 Zewl 0ads )55 el (Ral3Bl Sl 50 et sty (Fudly Sl g s 0 015 0 S3he &S g
SBan a5 ge (RS oo hge (sire &S Jaw 13 1) G358 ) 5 (oSl 5l (SBU sl 3559
2 S e Gld mls sl )o (grae &S slavsely 59, 2 (hin9 Sl swon adllae (0l
s £ S YO-YO 55980905 10 oole sge o YY ilyI) g AIGO 55 00l 055 ol sl ige
5l (e S S3he A + (o095l ol (09,5 12 )3 (Bge A) 095 ez 4 (ol
Lo bge (239 b 3l pd G 5 Jed 59y Cudd 30 manS b 09,5 9 (S3Re A5 + 59 +
@ alys, cadn )3 55, 0 (s oliwd (59, Wal ols Lo ige «(h))5 09,5 )0 D eglS gl
wlo Sladl (g, 5l (g Al gy atan ¥ ol 4 4 ds e VA Ce L agde ¥ s
9 Sslee SIS (ugtS Ll poma 00 8 Sl (p0giS ol l y atie iy Shee iR LS
+ 9t ‘5‘,515)@ Slrog, Sy weS lail > lde.DU Dok axdllae S o o> Y
9092 feS (I3 e yobods (Sihe S+ (00935 gl 09,5 L dulie 3 (g0 A g (iRe A5
P oS sl eg S A Cad SGgls 00 SYMS (65me A g (6500 &S+ )59+ (20555 ll (sloog 5
e B ) | ST 50 5 (S5 (e OS] g Siml it psbar w4 e B

Ghip ¥ i S S e B+ (oegiS gl 09,5 b anlie )3 (S3he iS5 (SR A+ (JB))9+ (5095l

oSl ¥ e Lo 8 Sy 9 b siluibrd ey 4 WS (oo Slgieny 3l ol terpSaR

R S Ol ol Jaw G o 1) (g3 S laaely g dlad oo sl 0als c0gsS lgl Dbl 4o

5 s G s AN

ojly uuls |

‘359" Al dazxe :JS"""“’; LIVSVERY *

m_alahtavakoli@rums.ac.ir : Saig Sl w31

|


http://dx.doi.org/10.18869/acadpub.shefa.3.3.45
http://shefayekhatam.ir/article-1-715-fa.html

[ Downloaded from shefayekhatam.ir on 2025-12-19 ]

[ DOI: 10.18869/acadpub.shefa.3.3.45 ]

WA il pgan o)l eages 0,90

L gy g lge

IR 9

5ogaze 40 odle (Gyemw ige sw YV gl adllae ol o
LS’L’ A ‘_gl.bosjf )é LQ:U»J}A A eolaw! ﬁ)f YO-YO @)9
Blas L g pl,] slps co (BB o g lax slauid (o
e 5 ol a oyl pwyws Lol sl i o VY £ &)l >
ul.?p.m.%) éw).» f°5’l'c oKisls d)bJS\MJ R W ‘_g)‘a.e‘_i)
Dged Al 1) 953 dalllas sl

P S 5 A 09,5 oz 4 Bola jsboay Slilg

M:L&J]djmm‘wmwaMjow

Lyl s o atan ¥ Gow a bo yhge 09,5 cpl 0 1530 &Sw
dde CbdS Gl am g ead (6,l0pSS og S sl b LS
o =l 6).,.@2.&,“{9“

o) 09,5 ol ,o igike AiScw + biyg + 085Sl
L\w))s ‘w&:waf ‘w 03 15"5"5)5‘ Lhu,u}a
)5)054.0..3»))4).».47\/\ g,&J.wL’J».AO)J olKiws ‘obL‘b..»‘

LS oy & 3l e g ol aloul aiae ¥ ae 4 aan o
0,5 sl 5550

plad g w35 )13 (2l uytul Cov oS (895 e
S g (aglhess (il j24) oSyl (z Jolie
28 il 0U (59) 2 (Sloe (s 330 b pb Sl (y90) S32e

(Sl ) (o095 gl olmal (09,

4 el (Shstm 5950 0 mEkg g 03,5 ()39 1) Shge laul
Gy Sle Sl &aods 1 D15 (69,00 F/O mgkg ol o
008l 1) lge (oS8 &m b (JolS (phigtn 5l w5 0D
9 Om (o5 i eyl i bl (i e e
u‘m wals LBl ‘) u,u}a U‘) alac )LLS dw g 9o UL""‘“
o 9 089w 1) (o) dlg) 595 olRiws b 00,5 Iy )
(ESls) o0 S 5, 30 5 5l 23b) plancs
o> s B LY T 5low b z )5 g las Sl &
Ol 039 0,5 Voo dllda)p-ljojoo;d.oud.vb"»
5 03,5 35 hee ol dae @ Gelew gy oS (e o)
QOY) a0l )8 s i 4y ylgu

oS ylgl plxil o 2L 5
=07 Ol 319 ol 59) b Sk 4 g s IS5y
Ol gadlal (hge ilg 4y s Jlo 0 ya8 wir CIb Aliwgas) 0l
1 o el Sl s 0l )5 &Y (55, 52 (s 5 05,5 )5 1,
oanline b g (A snaline (5595 9Ky S Aungds g 0dg0d idu

V) 20,5 20 o9 ol 2 guid poo b (25

! Transient ischemic attack
2 Hypoxia

|

dodso

b piog lo)sdS )3 e g S o Jelo g (s &S
(V) 95 0 Hlod a3 aejlye slacdslas Lol Jle 5l (S5
bl o G oS do 10 AD wiss oo lid b gy
LTINS PR SRS VAR (6 SOX W) BP-X KW %

V) sl (0s0 (g3 o> £99) (S0 bALS aydss

(F) 3550 85 i Gl smeebs pobots (ske 265 o
w2 OIS e S (Sl Sl ey 065 00 0l e Jlei=l
O 0 O e Ay s e 515 Lol o(F) sl 508 095 s
il oo (g3 &S a0l sl 6 YL Sl (5 xe j0 04>
e (SIS a8y il sl ge 50 (halS 45 35l oo 9
50 e g Sy g bad e SlaSlBL 300 A5 A3l &,
Se oy 21 Ao )3 (gl (B) 385 oo (U 5l egS
s BanS e 55 Glaglon pln o (oras Ll Lile
Gl Gigel Lol b ese ploys canl @b S 138
(F) s o0 8 iz 93 2 50 1) (J9)98

Sloyd GPe) S plrear (39l (3098 5 eslaal 4z S
Sas ] 5l oae SYob solaiul Ll e jlo 0,5 ausly b3 5o
o dy (V) wsge Galil 1) anes oy 5 55 yags]
ely o gl )Sal, (8l Jlis 4 laie Jo
il ) oSl s 5 oot s | fpn bli
o pole Aaanj 5o 32kt lly Slasl ity 5
Eobe S5 bt iy oo oly (53 o
s lon sl blie 1o ke 5l Cblis o a5 ol
o1y Ghog3 e ol (b aS cel fge cmas b0S g 5T
S5 Uy (oK) a55Lo) S ool 31 o5 g il
aile) [yl Jelys ands glajeo b (LS ool g,
) &S bl (s

oSl Jro o5t SloS e At 3l bt i
Sy A5 e 55 g o5 el il Al b
Sldllas (A YY) 09l oolainl gilu b s in S e
Wlgon G059 b silebrd Gy Sl ools plas 2
AY) 0gd as )8 oy o weas bl fole G laicay
él:u‘ u.cl.v w))s as Mbso Ul'“'“" ‘svl.u.u‘ 9 6)94[9 Sldlas
4.1.“.:34) 0L obu‘ ng.u 6L®M| ﬁ‘ﬂ PO s cblas
Sl Glacenl s 5 sl (liee Gl cs3he pol
5 omas Cadlre SISl 4 axgi b cpl plo (VF) 5ge5 o,La
e B g (Boye ol jop Jeixl 5 (5555 leddlad
Dol o0 dlul 5yl 95aS JLis 4 (Sl e (o a8
S sl 2 o8Sll 5l GRis ST addllae nl o

BB min 390 S3Re


http://dx.doi.org/10.18869/acadpub.shefa.3.3.45
http://shefayekhatam.ir/article-1-715-fa.html

\a\s UL_..._:L: ey a)LQ..Z g 0)90

[ Downloaded from shefayekhatam.ir on 2025-12-19 ]

[ DOI: 10.18869/acadpub.shefa.3.3.45 ]

Sl e s 90
\"x[(Trclgoaié);c)‘l.xj‘vﬂ,;f)uﬂw—;.“bé}&‘éw)—ﬁé)&r}w]

S59dg 9 CYNS! oy g

FANY )0 gy g0y pla b SG55l5,95 YN
W55 1o pae Jold a5 wiall 00ld 0505 Ay aan K g el
o8 w3 () Bped) msle pll a1 (¢ byed) IS
5y0d) sl oyols o y0 Ceoglie JuS ddlol a4y ol sl
Lol 4y B, 4 a2z (1 8,00) BylaSs & (s 2 oY
5 Soleder pas by oo (F 8,00) (5)letgn whaw alS
g aile Oygo 4 S slaooly cpl ol o (B 5,058) S o

(YY) 2l ools ioles ol YO 5 6l VO sloSas

S o g SYMS] asy

WL O] | I i A S WE S U OV R RN - Soe e
Sl 51 B ) dw Dde w5 5k 90 (S5g) hge (s
390l TS ez 595 Mz (g0l el sl S
AW (5>‘).? )" S8 ‘_“.'25).>— > Y 9 A ools
VL OWIS| BEWIPLET W CIPRL W NP & g VROV -V = S P9
o 4S5 Sy eyl orl e 2B 13 Dbyl 9596 (s iRe
Job a5 gloj uwe .ol odilew oge Cewl;) Cavs &S 4
Ol Olgreds wlei bz 5 a1 conzr 2 Glge b 005 (oo
TR O - IS I WP VL JC S-S RO SE WL | PY-
WM e bl i canz 0 50,5 Ta sl oY ol
(V) Conl iy &S o cw>

&bl ;LT

osls LT sl SPSS 18 l38le 5 5l Lol dalllas o
o> EA\EY ‘u»915)L&.3| > 6L&>¢:5L63 A eolawl
aslie Tukey (y9031 b e g ANOVA 9051 b S o
YN .Gas eals 54155 Mean £ SEM & g0y ¢ S50l
amslie Kruskal-Wallis <G yiol )b e 905l b So5g0g,95
Al a8 5 b s b e P<A/0 0 L50S

paxil

ol oS H il e (g S0 310 31 ol g LS (o 5
alie sloog S 0 wetS Wl oo oy p 3l Jol> @l
p> 50 4xg BB Gl co (agiS ol 45 aad o (LA
Sy oSl e o s 4569k g ge gS LA
YIVY) (syhn S5t (o5l 03,5 13 53k &35 Sl gt
L33 OIOF £ 1/FR) g3he &5 05,5 4 s (VV/AA £
) pga)-FVYA)= VEIYY P<-[2 V) by lis Ty (g ls sxo

+ 59t 09S gl eg S 50 eS| e oy izme
ke &S 5]y 4% Sy, (FITY ) [+ Q) (g 3o HiK

3 Triphenyltetrazolium chloride
4 Sticky test

Slows 54359

L) (B 99) Jwedy olKiws 3l Sllg> (53,9 sl
oy L] jglaieds .o eolawl ITTC life science  SbeS
SS9y » 4..1..90 » J..uc -4 CA.CJ.M; L» 39y 9° Ol A uus,.}
aljg, a5 0e ol 5 ol a4 (55,5 slesdl, Baug oiws
ploul o5, aado Fr o 4y g adds o VA Cepn b
S aloog S Jio 3 00,55 (B9 sleeg)S 3,5 ()59
ssbiedy W8S 18 Neels e (g5, W05 (859
Sy S sl b

bS8l Olgam (5355 gt 5l g 533 &S ol sl
Vooges g G Sug wd els 3 sl 4l
sl o slats; b gan ol wd slml (25
o g 085 ,LS ]y AIE Glybl gy a5 Cd 5 cpy CE,S
Oldee Sod= Sty p)kz/ S ) sl 8us evalins )
S95 SBgi- solad Cdad 1o g ol odiljan (Bgye ae w0
OO S e D 0310 OS> Sy S Ay 008 g el
03,5 dlou| udljgmes dlae Sliy 9 SBgd slaad Gl,bI o
4 g 00 ,LS dasmez (6,lS Ciows 3l alac 505 p YL SG L
wﬁ&bw@&@‘wmwo&b;fpw
3055 Sg ol Jlasl &b 5l g o] (elad & @ 5, (s050e
i e g OlgFil Cnl (e 0B 00ls (B (G3550,65
I e 3> sl 5k ol 5 Bl 1, 455 ol
e Cooms A ‘AJ; LSLDMBLJ u.:Lé‘; o R od.:‘)s,..u 9 4...5;

V) 0l 00 Adu jw Cawgy 5 08108 5 595 sloay

S | pxo

RPNC S IC STt W JETC SR STt e
Lol e 005 ) 5l o oSl oz s Sl
T Jsbre b g o8l e JUs 5 5inshen ¥ slo iy 50
B (55l S, (TTC) Wl IS podesl s Jd (65 sae o
ools JIZTTC Jsloxo 1o (lge> 52 a0 sla by jskaie (al sl
ol F sl &0 YV sloo ;0 daBo Ve S &y oo g 0D
0aiy slaJokw J31s 5L5g,0um8 (slaes 31 L TTC .asos 419l
sladsho (lpls ke )9 308 S5y 4 g 00ls plas 2ST
009 Jdo s 0050 (slayg,e Lol sael o 50,8 K5 a4 o)
Lo (255 (S Sl g i3 (od K0y et L5
0 (63 Sl Lasgi ] 5l oy Vo lled b
Image J version 1/61 sb 4 pgai Sisle, J8le s b
Caalies j0 Lo 5l edel Cews @ zglaw o (5 uSosll
sl 5 oz 88 o Gip P ggeme Sl 5 el 0yl (]

(Ve V)) W0l (sl abg o Joo 8 b (gt il pon>

[


http://dx.doi.org/10.18869/acadpub.shefa.3.3.45
http://shefayekhatam.ir/article-1-715-fa.html

[ Downloaded from shefayekhatam.ir on 2025-12-19 ]

[ DOI: 10.18869/acadpub.shefa.3.3.45 ]

WA il pgan o)l eages 0,90

s,

i
i

WS gonas ) we ol Sllgs Jolis aS ol 09,5
g o 1 30 Hampds e b So3sls )08

Sy e Sl Gl 5l Jolo gl (o) 2
wwa;&fjw&bloﬁgwﬁ.&ﬁdbjom
09,5 ;o aiSw l dw cele FA o (gpme &S AL blio
@ S |y (6 )lo Sre 2alS (a0l VA/AY £ VAR) (g a0 &S00
ooy )Lis (4t OY/YAENYY) (650 &St c0g3S gl 05,5
5 o) 3B ley o (F(F YA Vo /AVA P<2/+ V) o
3O G &b Al blie Coonns Cawd &S 5 con xilo
YVYY £ YV e &S0 05,5 10 S ) o alan SO

DIV E VYD) o i s+ o555 sl 08,5 51 y2aS 505 (4l
() 550~ (F(Fe YA Y+ /FOY P<+[+0) wil o (4l

T 30 Olye ewd IS Sy 5 bz (a9l 2 g
R D50 S e LS Sl I e atin S g el YA
09031 53 (S5 (e VIS s Ali 23,5 )3
o celw VF 50 &5 iz o g el 130 oy o
) loisine Sgles aslllas 5)50 sloog,S )0 (grhe LS

OV/AA EYIYY) e &S + 0955 gl 09,5 4 Cns
FEE@YA=NTFIYY P<-[+0) canl ails g b cxe rals

S 5glgyg YS! 251 5 Jelo @S (o)
OF R Sl ) e b Sslg 08 OS] 2 (5559 )
Sy50 (e AiSw sl I o atan g celw FA YYE o
Al VO Sas) dils &gty 25 sloools .83 13 o)
So5elg,98 YN dslae aiad ool ioled (ol YO S 4
Sw + 695.‘5)‘9‘ 05; 5o (5).&4 :L.S.w)‘ S el FA B
il [O-1Y] (g0 850 09,5 a4 s LOV-T)Y] (6300
0l ol uiores (P<A[+0) Calools Lis 1) (g0 sime
LS + (50855 gl 09,5 10 (gire Sl Ly aan S o
NN e &S 05,5 L anslia o [(Y-FIYOY] (5550
WO Jgam)-(P<e [+ V) Sl ails (g Ko ial33l [()
Slse ysba |, Suigly)e WSl atin ¥ (b o 4555
2 S [O-TN] (3000 &S+ 3559 + (00935 ol 09,5 5
5w azan o o [V-FIYOY] (g3me &5+ ogiS lol 09,5

(P<e[B) ols mals (6330 &S

()0 e y Ll pa
>

S ire A8t 20938 lgl (g ihe ARSwt go )9+ o055 la!

P
¥
¥
000

(& 3Ro ARSw P

‘5)1; WSt 0935 4lg] g 3Re ATS L+ D) He+ 0955 5la! S e ATSus

3o slrog )T (s3me Sl by 13 (Syanin &ob) LogtS i oo (Gl (530 &Sl ms s Sy ogiS il o =Y 2 g
LS+ (05 I3l 09,5 b angliie ;5 (G LS+ (3555 + (o055 3l 5 (S0 B sloog S o g il e (e S0lis (o anlllas
ools .ably co yio ] ueS )l w5l g w00 g0 JoSis | Wl Sllgm o 09,5 Conl atily (g lo e 2alS (5300

Ll Ay

5 el 0350 pw A 09,5 2 10 (6 5w Sla g dlasd el oul Ly Jlae Bl .Sl g0
Wil oo (S yhe 48w + (0955 gl 09,5 A Cuus P<e/+ ) g P<+/+ D

PRI TN ST T LY VS RC RSP CLUWIK E S| S JUWIPUE LN VIPRU W /W9 § gEXSCYIRERDI XYSURIPCONIUWI W G W5 N PUPVRCAN) TS T PRE S
Al oo (S LS + (0955 ol 09,5 b dglie jo P<e/e ) g P<o[o D 1 hled o i g s g % Sl 00y

e e diSust (45 yg+ 0935 o]

(OS5 aVd Sus)als (pTOSurplVd Si) e

& o S

(-

4o &t g5

(DS ocmalVA Sy adys (YOS am gV Fc) adin

(=) (O-M

#\-V)Y Y-y

(=) #(-1))

##(1-V/0) (V-FIYO)Y



http://dx.doi.org/10.18869/acadpub.shefa.3.3.45
http://shefayekhatam.ir/article-1-715-fa.html

\a\s UL_..._:L; PG Q)LQ_.:J g 0)90

[ Downloaded from shefayekhatam.ir on 2025-12-19 ]

[ DOI: 10.18869/acadpub.shefa.3.3.45 ]

& c 4
W
el B G &S c0saF sl

Y+ B Sihe A8 o G}“mu:’})ﬂ"'ts‘ﬁsjj'
¥

5

i) a‘

oy

L *

> * * %

ir

)

"31 * %

~—~ Y'
"
é‘/ﬁf Aol 3 el Y el FA ashn S,

5 6 e S w8 o S + a5 g (sl s 6 o S ooyl 5| L i Sy 5 il FA VF 43 35 1o e DS e ) fog03
G309t oS lsl 09,5 55 (srre S flam el FA 15 A oz (93] 53 (5 o (o VDS (S0l (S0 Bk 59+ (00955l
ol 035y iy Sasiir (5 pin AL ng i 5y 5 IS () S sl 4B (615 i blS (6300 A5 ¢ sosES g 09,5 4 e (830 455 ¢
ols lis 1) gl sre LalS (e &S + (0935 lg) 09,5 A o (5 3he &S 09,5 )0 Sticky (yg03] 50 (S5 o cw SV S Kilie (pizmen
el e ot el 00 s jlams Syl E 5 Sile g0ty loosls w50l L IS o s> S 5T 5 dios: lles b 095 55 llge

ilion (s S+ (00555 ol 09,5 A S (P<e/01) 5 (Pe)+ 0) 50bLed o 5 s i g 3 el 039y v A og)S 2 5 (6)5m

Sl ssbas | oS )Ll e (s e &S sl Sl (g
ol ooly ol (giae &S+ 0giS gl 0,5 A o
e G 0 et Wl e g ire A 09,8 )0 (rizren
254 (S e B+ (0935 gl 09,5 s Cund (5 3o &3S0 5l oy
D359 &S Sy g0 a3 4y (plply sl a8l alS (g o sne
sras Ladlore Dl ST olnl b panl sz Sloyge )90 L aliee

Ak 5 grre &St 3l (LU slassaly a8 o

5 ewlbie Rl (GFLL 5 )8, G atls ow)n
0993 S (e Siales Sl asllas (nl o )
g a5 Iy ol Pl s wiSs wdlea (Sticky
Sroly S Gloj e &S+ (h))9 + (50955 gl 09,5
oealS s e jebas (g Sl ) am alie SO o g
1O 3 Gy AW 09,5 odleds .Cawl alilo kS)-’)-‘i"-‘“’
uﬂ.:olf LS)"“’ s + ‘505..5)5‘ 05; A Connd Stlcky QB.A)T
Ml.vsa w))j ).)‘ la ch..M.a aS Sl ool QLM.AJ ‘) LS)“bgs‘M
VS gy ol olid 5o L ddlhs 5l ol mbs
Soldsne sobar | rae &S Wl 51 36 So3slg)s8
09,5 A Cumd Srhe A+ (B9 + (5055 lgl 09,5 0
Ll 00ls Uw.cnlf LS)M LS+ 699..5)‘5‘

SUoshle il a5 Klosls las Sldlas 51 (gl

(VP VO) wilioe ime sladshe 9, » (il
Ob e e sloarSln jo aS wisls jlas ), 4 Alkayed

395 e o2 e 4 o |) (6568 Jsy8 slac]

BURSWESEN SN JVIPON| J.,.>L, oley SBde ol 00l ylis
s Cele FA Jo i &Ss Al blae Caow Cawd S
) e &S+ ()9 + (095S)lsl 09,5 5o S
VYY) o &5 + 0955 gl 09,5 5 yiaS (4l YP/FY
Sy 2le ol e (P<+/+0) 5 (a5l OY/YA £
Srhe A8+ B9+ (90955 gl 095 )3 Sl as atin
Iy o gre alS (6 e jgbay (4l O-/FY £ VYD)

O oged)-(P<+/+ V) cowl oals Lis

Vg g W3 pllo ol 09,50 Sl aSul 4 axgily
QLo)’ KIRVIPRERIRS ul...w ‘5‘;5)9— v o)il.o.c o \) L5])1...'>|
S alie gloj slaojl den o aiStu

S5 Az g Sy

Faos b sibeibrt G Sl owpn adllae cnl 5l Goae
WS (535)9— s Y (oS Ll >
B She e obyt mlbs sladl 51 S50 SG3elg e
Sosw S ge o a5 Qals olis axlllas U"‘ slbash
9 03 r:l.’}u‘ w))s aen ¥ Sowe L as LS‘“-'-“ LSA}‘S)‘B‘
UYM..D‘ ‘u.us..s)l&.»‘ > g ol <! LS)""’ S e
o §)I3 gm0 5bods SG5gls,98 ST 5 (25 o o
alllne ) ol Bl 2alS (6 pie iSas + cogiS sl 05,5 4

O VFND) ] gt i ol 5 (o lalllas L

wha SO 0 eud (095 ol (6 ym slahge jo b)) el

I


http://dx.doi.org/10.18869/acadpub.shefa.3.3.45
http://shefayekhatam.ir/article-1-715-fa.html

[ Downloaded from shefayekhatam.ir on 2025-12-19 ]

[ DOI: 10.18869/acadpub.shefa.3.3.45 |

WA il pgan o)l eages 0,90

@M—A§3J=‘ 4—'"‘2.4

-

Oois &S wis S saslie ladlas b oK ¢ Ding
Ding puzes (YVYA) d20 oo iuliél ) st b oalds <l
2 Py xSt b Bl e Sos sladdla Eslo NELCE
el la ozl e 5 Gl ol (e a5
oo Ll b1y oledl ol 35,9 45 axdl o ansls 51 oL
223 oo S olemsS o) pezd S 5 2ldl slaoxile
Gh5y9 a5 Wo,S saslive gladlas b oK gGuo .(VY)
M Sy pgllie S ple ety Ol RalS Ay,
dlige sltigngllie (o058 Glam sl solgls 5l gpae
Oezmar (1 F) 020 oo jralS 1) (g S S 4 ol
S35t Syt o B O o GlB1 dlaulsa (55
G (Y1) 35800 (s3hem (F9> s o LY Ik
Cudyl o iy dbulsas el slagewl sl o (5359

(F4) 00,5 oo gl Slodo (2l 5  SlawnsST 51

2 kS Sldlas g adlas cnl 5l Jol> @l ggame o
SV slol el sihe ESa 45wl EVs w5 oyl
it 9 99,5 (o8 3 53 Saxie (S5 o (o> 5 Sulole
5 Siglgyy OB Ghals cel 59 b ilu s
29 by ogdion Sie S Wl Blite (5o (o
Aol hls (Sl lagyls B pae wiile 335 aSul 4
sly ole 3Rl Wge Wbl (Seye- b
ansl ob5 5o el gl gl (LA6 o)l 5l 6 Sty
@S Olen b ogd plwl 6 iy gla imghy Wb andl ol

S8 db ol adlas ol 5l ol

1998 g S

Blods 4 yae Slidss o)k 5l oid Jols adlae ol
oKl cibgh 5 oSi9el Cdslas AYAIVD &)5a ATTYY

cs‘j‘);?“’—‘ Cglae jlaliwg (pas all go (ylrindy (S5 pole
el Sz plmidy (S psle ol sdagl
Dl Jos @y Slo,08 5 s ol (Jbo sloas jo

1. Taylor TN, Davis PH, Torner JC, Holmes J, Meyer
JW, Jacobson MF. Lifetime cost of stroke in the United
States. Stroke. 1996; 27(9): 1459-66.

2. Mergenthaler P, Dirnagl U, Meisel A. Pathophysiology
of stroke: lessons from animal models. Metab Brain Dis.
2004; 19(3-4): 151-67.

3. Chinwatanakul S, Boonyapisit K, Pornsriniyom D,
Proyoonwiwat N, Senanarong V, Chaisevikul R, et al.
Siriraj acute stroke unit: 10 years experience. J Med
Assoc Thai. 2012; 95: S235-44.

4. Barrett-Connor E, Bush TL. Estrogen and coronary

5 Neurotransmitters
¢ Caspase
" Low density lipoprotein

1]
]

aooy (nl 50 &S 65 oo, (V) Ngdise Jomxio
bgs o comas Cdidlne (] e a5 wisls las ool sl
S Ojsrml GalS 1y adlbios Sl slaasg il &
Glacus S og)ls Jalse (o5l Az &b
Bl el dya)k ) S by (Uhsrml ooy
Pl e &5"“%"'.1"""1 AD )0 g dg oo (SBdle S1
e Slaloe ST 5 el ATV YA) ams e a3l 0
5 Loy & omas (Bl w3 5 pedas Bk 1) 955
i 53 5 gl 3 G DlealS Sl o izmen
e SSESly ST o8 Rl dagyg)s seua! ke
423 oo plail suds 0S| SLligls 5 'LDL KowS g, Sl
Oigrel aiile Slaess slagygayse plags cnlpln (V)
B Gl o 1) grme glaaSu 51 AU (5)lse wilg e

(YYeYA) s

5 oo 595 L (5o o st sl 00l (Lt ] lalllas
Gien OV VeY ) WS s 33e s vns Lailone Lol S5 gica
1 5 5 Cblis 5 a5 Cod gy B poie (5l ooy
Sk B g g, Al a5 eae 85y Jdo slacgen] Llie
095 o (soSmal Jo) iyl Jlse Sl ik (slajgo
cdadlons (aSans] o) dpid oyl 51 o5 o] s o 1,
oS e dlsgty (g3l bl iy (A) Sl 5o S 0
=S 5022 (YN YY) (S5 (ndge L850 oSl Jio 5000
o polie (5559 098 oo sl (VY YY) cdsgm Slge 9 (V)
533,5 sn syl 20l s 4y (Silgiie Sl gals
sl dlox VU g5 Lid Jlas talS 4 g5 o arie S I S0

(YF) 905 0L (300 455s

Oy &S WS caslin gladlhae b ol)Ses 5 Yang
2 1 oSl e Gizmen 9 (Sy98 3 Sles YIS
oligS dladl> (33,9 45 Wo,S edwliv laallas b V).
e 5 09,98 Sl L8l Boybo 1) (olad dladl> 5 oo

&b
heart disease in women. JAMA. 1991; 265(14): 1861-7.

5. Hochner-Celnikier D, Manor O, Garbi B, Chajek-
Shaul T. Gender gap in cerebrovascular accidents:
comparison of the extent, severity, and risk factors in

men and women aged 45-65. Int J Fertil Womens Med.
2004; 50(3): 122-8.

6. Wise PM. Estrogens and neuroprotection. Trends
Endocrinol Metab. 2002; 13(6): 229-30.

7. Hammond C. Women’s concerns with hormone
replacement therapy-compliance issues. Fertil Steril.
1994; 62(6 Suppl 2): 157S-60S.

8§ Matrix metalloproteinase 9 (MMP-9)
° Basal lamina


http://dx.doi.org/10.18869/acadpub.shefa.3.3.45
http://shefayekhatam.ir/article-1-715-fa.html

\a\s ul......:b ey A)Lo..i: g 0)90

[ Downloaded from shefayekhatam.ir on 2025-12-19 ]

[ DOI: 10.18869/acadpub.shefa.3.3.45 |

8. Dirnagl U, Simon RP, Hallenbeck JM. Ischemic
tolerance and endogenous neuroprotection. Trends
Neurosci. 2003; 26(5): 248-54.

9. Hoshi A, Nakahara T, Kayama H, Yamamoto T.
Ischemic tolerance in chemical preconditioning:
possible role of astrocytic glutamine synthetase

buffering glutamate-mediated neurotoxicity. J Neurosci
Res. 2006; 84(1): 130-41.

10. Gidday JM, Shah AR, Maceren RG, Wang Q,
Pelligrino DA, Holtzman DM, et al. Nitric oxide
mediates cerebral ischemic tolerance in a neonatal
rat model of hypoxic preconditioning. J Cereb Blood
Flow Metab. 1999; 19(3): 331-40.

11. Kobayashi S, Harris VA, Welsh FA. Spreading
depression induces tolerance of cortical neurons to
ischemia in rat brain. J Cereb Blood Flow Metab. 1995;
15(5): 721-7.

12. Ding YH, Young CN, Luan X, Li J, Rafols JA,
Clark JC, et al. Exercise preconditioning ameliorates
inflammatory injury in ischemic rats during reperfusion.
Acta Neuropathol. 2005; 109(3): 237-46.

13. Ding YH, Mrizek M, Lai Q, Wu Y, Reyes R, Li J,
et al. Exercise preconditioning reduces brain damage
and inhibits TNF-a receptor expression after hypoxia/
reoxygenation: an in vivo and in vitro study. Curr
Neurovasc Res. 2006; 3(4): 263-71.

14. Guo M, Cox B, Mahale S, Davis W, Carranza A,
Hayes K, et al. Pre-ischemic exercise reduces matrix
metalloproteinase-9 expression and ameliorates blood-

brain barrier dysfunction in stroke. Neuroscience. 2008;
151(2): 340-51.

15. Feng R, Zhang M, Wang X, Li WB, Ren SQ, Zhang
F. Pre-ischemic exercise alleviates oxidative damage
following ischemic stroke in rats. Exp Ther Med. 2014;
8(4): 1325-9.

16. Li J, Luan X, Clark JC, Rafols JA, Ding Y.
Neuroprotection against transient cerebral ischemia by
exercise pre-conditioning in rats. Neurol Res. 2004;
26(4): 404-8.

17. Emerton K, Hu B, Woo A, Sinofsky A, Hernandez
C, Majeska RJ, et al. Osteocyte apoptosis and control of
bone resorption following ovariectomy in mice. Bone.
2010; 46(3): 577-83.

18. Al-Jarrah MD, Jamous M. Effect of endurance
exercise training on the expression of GFAP, S100B,
and NSE in the striatum of chronic/progressive mouse
model of Parkinson’s disease. Neuro Rehabilitation.

2011; 28(4): 359-63.

19. Bogaert-Buchmann A, Poittevin M, Po C, Dupont
D, Sebri¢ C, Tomita Y, et al. Spatial and temporal MRI
profile of ischemic tissue after the acute stages of a
permanent mouse model of stroke. Open Neuroimag J.
2013; 7: 4-14.

20. Ren C, Gao X, Niu G, Yan Z, Chen X, Zhao
H. Delayed postconditioning protects against focal
ischemic brain injury in rats. PLoS One. 2008; 3(12):
e3851. doi: 10.1371/journal.pone.0003851.

21. Jiao H, Wang Z, Liu Y, Wang P, Xue Y. Specific role
of tight junction proteins claudin-5, occludin, and ZO-1
of the blood—brain barrier in a focal cerebral ischemic
insult. J] Mol Neurosci. 2011; 44(2): 130-9.

22. Allahtavakoli M, Kahnouei MH, Rezazadeh H,
Roohbakhsh A, Mahmoodi MH, Moghadam-Ahmadi
A, et al. Delayed combination therapy of local brain
hypothermia and decompressive craniectomy on acute
stroke outcome in rat. Iran J Basic Med Sci. 2014; 17(7):
476-82.

23. Micale V, Marco Leggio G, Mazzola C, Drago F.
Cognitive effects of SL65. 0155, a serotonin 5-HT4
receptor partial agonist, in animal models of amnesia.
Brain Res. 2006; 1121(1): 207-15.

24. Bushnell CD. Stroke in women: risk and prevention
throughout the lifespan. Neurol Clin. 2008; 26(4): 1161-76.

25. Krause DN, Duckles SP, Pelligrino DA. Influence
of sex steroid hormones on cerebrovascular function. J
Appl Physiol. 2006; 101(4): 1252-61.

26. Alkayed NJ, Harukuni I, Kimes AS, London ED,
Traystman RJ, Hurn PD. Gender-linked brain injury in
experimental stroke. Stroke. 1998; 29(1): 159-66.

27. Alkayed NJ, Murphy SJ, Traystman RJ, Hurn PD,
Miller VM. Neuroprotective effects of female gonadal
steroids in reproductively senescent female rats. Stroke.
2000; 31(1): 161-8.

28. Murphy SJ, McCullough LD, Smith JM. Stroke in
the female: role of biological sex and estrogen. ILAR J.
2004; 45(2): 147-59.

29. Fiocchetti M, Ascenzi P, Marino M. Neuroprotective
effects of 17B-estradiol rely on estrogen receptor
membrane initiated signals. Front Physiol. 2012; 3: 73.
doi: 10.3389/fphys.2012.00073.

30. Liebelt B, Papapetrou P, AliA, Guo M, Ji X, Peng C, et
al. Exercise preconditioning reduces neuronal apoptosis

|2


http://dx.doi.org/10.18869/acadpub.shefa.3.3.45
http://shefayekhatam.ir/article-1-715-fa.html

[ Downloaded from shefayekhatam.ir on 2025-12-19 ]

[ DOI: 10.18869/acadpub.shefa.3.3.45 |

WA il pgan o)l eages 0,90

-

g UL

in stroke by up-regulating heat shock protein-70 (heat
shock protein-72) and extracellular-signal-regulated-
kinase 1/2. Neuroscience. 2010; 166(4): 1091-100.

31. Dillon GM, Qu X, Marcus JN, Dodart JC.
Excitotoxic lesions restricted to the dorsal CA1 field of
the hippocampus impair spatial memory and extinction
learning in C57BL/6 mice. Neurobiol Learn Mem.
2008; 90(2): 426-33.

32. Kunz A, Park L, Abe T, Gallo EF, Anrather J, Zhou
P, et al. Neurovascular protection by ischemic tolerance:
role of nitric oxide and reactive oxygen species. J
Neurosci. 2007; 27(27): 7083-93.

33. Zhao P, Zuo Z. Isoflurane preconditioning induces
neuroprotection that is inducible nitric oxide synthase-
dependent in neonatal rats. J Anaesthesiol. 2004; 101(3):
695-703.

34. Mishra N, Mishra VN, Devanshi. Exercise beyond
menopause: Dos and Don’ts. J Midlife Health. 2011;
2(2): 51-6.

35. Yang R, Cui HJ, Wang H, Wang Y, Liu JH, Li Y,
et al. N-Stearoyltyrosine protects against glutamate-
induced oxidative toxicity by an apoptosis-inducing
factor (AIF)-mediated caspase-independent cell death
pathway. J Pharmacol Sci. 2014; 124(2): 169-79.

o]

36. Kim SE, Ko IG, Kim BK, Shin MS, Cho S, Kim
CJ, et al. Treadmill exercise prevents aging-induced
failure of memory through an increase in neurogenesis
and suppression of apoptosis in rat hippocampus. Exp
Gerontol. 2010; 45(5): 357-65.

37. Ding YH, Luan XD, Li J, Rafols JA, Guthinkonda
M, Diaz FG, et al. Exercise-induced overexpression
of angiogenic factors and reduction of ischemia/
reperfusion injury in stroke. Curr Neurovasc Res. 2004;
1(5): 411-20.

38. Ding Y, Li J, Luan X, Ding YH, Lai Q, Rafols
JA, et al. Exercise pre-conditioning reduces brain
damage in ischemic rats that may be associated with
regional angiogenesis and cellular overexpression of
neurotrophin. Neuroscience. 2004; 124(3): 583-91.

39. Guo M, Lin V, Davis W, Huang T, Carranza A,
Sprague S, et al. Preischemic induction of TNF-a
by physical exercise reduces blood—brain barrier
dysfunction in stroke. J Cereb Blood Flow Metab. 2008;
28(8): 1422-30.

40. Radak Z, Sasvari M, Nyakas C, Pucsok J, Nakamoto
H, Goto S. Exercise preconditioning against hydrogen
peroxide-induced oxidative damage in proteins of rat
myocardium. Arch Biochem Biophys. 2000; 376(2):
248-51.


http://dx.doi.org/10.18869/acadpub.shefa.3.3.45
http://shefayekhatam.ir/article-1-715-fa.html
http://www.tcpdf.org

