Cdpa (S iy egle oK1 aloxo

yyaa ).3-1‘-' Y b)w ' 8,9

2o g0 33 330 (6 pl pus (35908 gt 5 — 0S|

WA/ BIY e by WAA VD sl

A w‘.&db oo ¢ ro.)j.od.:.cw‘ Au.fs.w c‘ﬂd.\és h—q.i crbb‘)’w& 'al{." cvuc.blé ulcq“ c\de L.’.9"
ISPl seze

pole oy ((gypn)S 5 Ssie lagslan Gl S50 Y il plmind; (lrind) (Kb pole oKD (il Glided wyeS
0uSuiil> «(g3lsS loylb 5 (gielgnd 09)S (b b pole 0uSiinghy (IS loyls — (gl sd Sl She N plnl (lo)S eSSy
Ol floindy (loiady (S5 pole oS3 (SB3,

LXVCCY

adllas sl g5 sauSdabloe ¢ o151 JI0aly s 1 ghly ccobs as (SThies (so)l G plgie 4 (e piie 1BAR 5 doddle

5 el 5 al e Jhge 13 jre syl (e seSum] 53 Omergiite (Slopdipiey Jlisl SISl o)y Baa b 5l

sy Sllses 285 118 odlisul 5,50 (p)5 Yoo mVY+) iy A5 b 5 alpmo e g Fr ol adlllas ul 53 1)l a9,
593 b e ppiie NAD @5 (e ygiie 09,5 5 (yeypiie T SuaSinn] 09)5 (SyaSnl 09,5 b 09,5 1 Jold (B3 09,5 ¥ )5 ol
@ glop g Wl almo slage )3 jae spwlpw Gigdynsm(oSuml w35 21955 59y W Sde 4 pS5LST S e N1
il g JSBY Gl buwg bt MBI b wyp gylel GUd 905l bawgs ( S5 mdl )5 Iy el Kb 59, ¥ e
Sgand 38Ty 251 Cllad s 5 (BDNF) jio 5l 5o Sidg gy 9516 oliee cnizmem 8,5 )18 (s 3)90 uiygo

85 )18 (s 2590 2o 53 (SOD)

LSl ST g (D/+0) Syl b copmargite b sloyisiny Sgdioe jia » (D<-/+)) SOD culés 4 (<-/++Y)
Iy (D<+/+1) BDNF oo § SOD s mpgiia b iloyd s el 2 ogdle o2l inls’ SuoSius) (slaisigo 53 1y (P<+/+Y)
o il SeSms] by 520 50

rlyo B39y oSl Sl (36 2)lse 2 Conge Wlgiicn peygise b (SVsb (Sleydsiy o 3 (L3 @l 26 S Ao
)5 ol (g5a0 SyaSinn] slag)lon lop> sl e (Sloyd 309y St s 4 eygiie Sl Glgiee 5 255 oo

[ Downloaded from journal .jmu.ac.ir on 2025-11-04 ]

(55955 oy 5 (55909258 09)S ( Sy by pole 0uSiimg}y «5oIeS o)l — (5ol b Cliniog 3 ye ¢ Sy Al doe 1 1 ghamnn DN G
ol iy (i, LS55, ot oKl o K3 oaStls

STFIVND. Y 2 lod S AAR AT RN RN m_alahtavakoli@rums.ac.ir : Jues!

V¥R 5wl ¥ o leds ¥ 095 /8 (Sl pole olKisls aloxo


http://journal.jmu.ac.ir/article-1-280-fa.html

[ Downloaded from journal .jmu.ac.ir on 2025-11-04 ]

}5&05”5)3,)—‘50&»&{' leb"r‘t”‘le ‘sfbu wols, o}b\:’ﬂ,{w),ﬁakgiu,outﬁ,gﬁlol,&mggs&cw

Gl a2l 5 ol puilSe 93 2 ol oS ]
E65 s (1+) &5 o cliblone ROS il 55 Jskos 5 &S
{SOD)" jbgousd> duSlypgu 3l aloz 5l Slaus ]
» oo i (CAT) VB 5 (GPX) jlaasyy (19sligls
ol S eoplpl WS o o) glinnsS] ol ) Sy
e Sy Vg e sre b s sl el
Ab Miedguw Do y59u p ) soSems] Cawl | s omas
2 oSl ol iy 3 ras (S Sl
(V) Sloss 38 oo ST (51 olapiamas

Il leww] & calons cob sgdar )9yl
Bl OS] 5 (Sapudl el (o oS
Sl e Gl GigdimymeSunl Jae (VY) 2950
Ol 2 & (Bgye — (8 (WLl asle (b Laulyd i
09SL (V) 2900 oolital 980 iBgle jre (19> by
90,5 292y (S50 &S oy (sl sl 3,90 590
&89 3l dm o)lse SRl ()5 dgaome el M ples
S oepgite Mo WleSe slagls il (iR ase
s & & A by s (Shes glag)h 5l NS
Odges] & dlalyped cpped Cubd plop lp los S
sobds b 53 gl cpl 383 pislSe ST gdi e o925
by gt gl S (A8 Gldllas fus (asuin JolS
Iy ol J0l, 45 g eSS cdablne olss asls o
(10 AF) wlesls L

Slgi o Opeyoiio 4 Niloahy lii LS sla yb)liS
o3 Gl 1) s 5T Gl sl daw b g el
Spp 2 b ol ras SuSchibe Il (VF)
oade GpmiS)l g el lacslen 5 e J3b
oo Jl Brie S959)9 )5S 6 aw 9> cul (1Y) Casloss
oS cdablone &l 3l Wl oo 45 Am3 o Ltalsél |, (BDNF)
SaSedaibes @l (VA) 28 4o |y o)l ol j) s
P G dSw dlte g Jlie 3 (yesiie
Jbe lp sl 485 )3 qwyp 3j90 (S Sl SIS
3 )l SYMS] ialS cel pepsito b sl loyd
(V) 39800 9o ) S50 soSum] Joo S

g ©aagYsb Slopdin Jl jeyel U &Sl 4 args b

! Superoxide dismutase
2 Brain-derived neurotrophic factor

dodlo

F ool 3 o 9 Syo @l e oo (5330 48
> @ e o b Joli 1y (g3 eSSl ALY
o) el 0,8 o Gygo jre S WIS St 3o, D]
@by Sp SnlSuly sl S St s 4 ol
(V) 33,5 oo bl 1 bls plo 5l orslis sla Jowel alowg
I Gloyogs o ame &) Sloj sire JLgls (oS
a4 S Adbodd e jae | slodes Lisu b oo s
Glon @ly > dlme (g eSam] ol (V) 3
9 Jolo Sl 1 oy SO0l el 8 ol oty
oo NS ol 5 glins] > ali ilen (JsSge
P DS (o S J pie g G B S ol
O (pionen Ly o0 395 gyl 4 LA (Sofglgl SIS
Sloyd iyl SO jem (Jla ol (T ) o)l snd )l
ol g5 ol (0) Caslosts 4o (5300 sl £ 0l (Sl
ooyl bul Jgtwe olil s, Mg b
o b olpl @ e &S () bl e aslas]
(V) 33,5 o0 sslon

asye &SI o (oSl dm daze Sy b
9519mST (g pand 945 g0 4185y 5| SIS g (S
S sl clp Y Pl el e g
il ol Ay cel 33 ol 4 2,8 0 g0
Rl 1y saome Sl i wlsh &5 235 (o piae (oo
gaw o> (CNS) (5350 (mae i <L (A) a23
et i 5 slie oy OS5 Cuwlus a8 ooyl
ol o sl Vb sl gliansS] ol & (6550
D ke c}ulml LMT &S Comlodds <ol >
SYMB] 5 (655 00 (mas i e OYMB! 55450
OsrldanSlyy (S0 glignST oyl ) ()8 nas
B 5 cos |, dible 5 (5,30 2,8kas igo 5 o
Dol pac sdimd Lo gslanns] oyl Z8ly 55 (1) a5 0
S3gls i 5 (ROS) (5081 JUb sladsss A5
el b o (S 5 wiaanno) 13T sla 00l oails;

V¥R 50l ¥ o kel Y 0,95 /Cd umr (Kb f,lc olKisls aloxo

¥


http://journal.jmu.ac.ir/article-1-280-fa.html

[ Downloaded from journal .jmu.ac.ir on 2025-11-04 ]

}hajxé)g)—‘so.iugl GLQWTJ b s ks, Qﬂ}l:é|,gw;,ﬁialg‘siln)éuiﬁ)ﬁt/obmggs)imsw

0 Sl (3598 5 oSl Jo

S0 Spilp 5oy oSam] b WS aox] 3
Slao I3 5,5 b allgs @aods jobday (Ve) s W)
2 pSuke V) ili g (PSS 2 p S At) CelS
W8S )8 (e )3 4539y lpd 93 3 9 sk (p)S okS
1 o3liol b aig)l5 (sloslpd 5 i Ll 51 Sy oluae!
WBAS iy 483 Ve O & bl 5] sl lS

S sl
JSGY sl

joo) w8 el ()8 ababls b)) sl hey ol ]
WY X¥/0 x¥e) goluo 03Il b g5k aw Jols lo oyl (VY
o558 5 00 518 655k o > Sla il (sl
Sl obuly gd o Cud B8 A Sl 4 93l a4 3959
iy e lagih @ Jlste (laiedgyg oge 4 oo

e ol Sl

olisul (lad (6S3k g abadls b5l (sl oy cul S
S5 Glopls el o Jolis jlo ol (VY=Y slajy)) A
e g (yacsilo Froglisyl g yio Bl W jlad) ) olew
sl (ol Ve b)) ol JS (Slopls (555w
s (g2) ol S5 oz 4 g oddy Ol L sl
(255 o B @) ol & &) 2y S 50 3 5 2550
il JSIIL S 10,8 o )18 & 2 ytegile ¥
ol 5> Sllse (gl Sl plsie 4 Gtalefl G s 5
e 595 ¥ Gl jsy 25k ¥ llgs 095 e eliul gSes
(35 loj) 5 & dmsy loj ko g L5 4310l Sl >
a5 sl Ol s dalisee (e ¥ 5l oo ya s (¢85l
labge ST 35 4l VYo alojl o el loj Sl
4y 05 Lol Lansgs 63,55 gy 0 (s ol 3 |, 550
i3S ) gy Alo e il (5 adl VO g ond ol oS
Sad adlul sl jo Gllas o s adly S welw V¥
@ 2 opa> gloj Cde g Ban ) 5l Hgue dlas b ey
b 6 ySojls] nlej] slmog,S 5 Coam

!Yasargil aneurysm clips

ol 48,55 plos] (g5m0 aiSuw 1 dry paoygtio b yloyd dald]
Jie 9y » omeygite SISl gy Ban b ol GdsS
85 el (5he (6 sl pus ()98 yu ym 0Sus]

S5 o9
OUlgas

A by alpue g w Froolawd adlas oyl jo
2 il )5 )15 eslitl 550 (5 V=YY< )l
oy (S pale ol BT (lo Joalgid ol
5 2 bl Bl @ lp b ples e85 ol
A odlawl blas slaws J8las ¢ wib ploul sl

axllbo glaog,S

09)5 Dy pj Sl Jold adlllae 390 (slaog)S
JB Pl eyl coS 098 ol 2lme babe ind
S0 Glpd 9 i o 4 & Wl oy plog 5wzl
alogise 5 1 SiaSunl 095 e85 pldl bl )
@9)") FYCSRVS &2 9N 4w Wl Ledd 09).? ‘)’l u.:b}uo
e (abss megite +SueSunl 09)5 35 el
RSk Ve bl cod o, W e 4y Ll 05)5 ()]
w8 «llgs opl ) BT )18 (e ite p)SokS
b gloyd o 5o, ¥ e 4 Iz g 15 Wl (g3he (5ol oo
e slagbae ) iinegite 09)5 MBS 3 (uesiie
G PSS p S Ver jed b omeygiie Laild 0g)S
Sl Gloj g oV JSE S RS gy VY e
Ao ol |y aalllas el () S yie Jeesd

Pl

ol L at

dm Ay
F ROl o] ot il egke
BONF oy A

50D 4b iy
Mo || ™M Ty
.U-F'Ao R il S

Sliglejl plosl g leys 0956 o) JSKud

V¥R 50l ¥ o kel Y 0,95 /Cd uzr (Kb f,lc olKisls aloxo

£


http://journal.jmu.ac.ir/article-1-280-fa.html

[ Downloaded from journal .jmu.ac.ir on 2025-11-04 ]

o 05988y 5 — soSamt] Sl 51 Gl (5,3 YN 1 pun ssiio by (Siloyd i 5B /0)IS0n 5 (6 ySune Sutas

=W
S iro @3]

Wl oas 81 e o ol 1) (g pol mls ¥ S
by Sl Wl 09,8 4 i 1y (g530 p2l dio pd «SiaSiuns]
p3l 2> p S5k pr p)S e Ver 93 b (imepgite b leyd
d"] » 09)49 2l uu.tblf GQSM;] 09; & Coud |) S
) (S 2 25 o 10+) emppite o 23 eanlie
Sl s Wl o hge 0 1y jasli

1004

(3} (g 3 o

asdllas calisee dl.mos)f P Lo f)l P Oey9ie )41 Yy Jﬂw

b YA

Al e e i Ty S8 Y Sle 5 Jols gl Y S
@ Consd |y mone Olpsd do)d e 3 Gpulpe oS
Sleyd i opl g egde (P<e/ewN) sy il Gl 695
SyeSna] Sllg )3 (pT5hS 32 p)S (e Vo v) meypiie
Ay il ShaSin] 09,5 4 o |y usme Ol duo )y
loadls cnl epsiie & A3 sdabie (imen (P<:/1Y)
IRVISWES SN | IR T S PSR

1

$

ﬁ' ~ e
o0
Y
?9 &0 "W
5l
':.’; S
1 204 e
0 -
o Saasgyl el
sy piie

.&Um;&.ll:':ndlmog)f)b d)lféﬁébﬁw)yzb)ﬂ Y JSM:
09,5 & Cans P/ oV FHHE s 09,5 4 Cpus P<o S0 it

&bl gl (y905]

39y) b el (S3yudl 18y 25 (sl B9y ol
g el Ve jlad) el G Jald Gialel (Gialej] YA
(FF ) 3Kl dn3) ey O 51 2 (e (ol 00 li)|
2 A D Gle 4 las il o ile FO Ges 4
ot <l 3 0o p3lid) (S ploj dedls I3 sl
A5 65503l (0))ke

Wged (9]0
wo)ldy Giabesl cppl 5l cele YF WS Gl e
iy Cop 4 jie g ALS (505 dlwsy 4 Sllge
sl (g0 pl (Dbl (gl 30 G903 B 095 pa y> AAD
5 Ojgee (PBS) ol clawd Bl )5 jie 1503 diged 0 03
3Rl a3 ¥ glod 2 IPM VF+ v ) o0 §as il puguw
SOD ¢l g BDNF o (2bj)) (sl g (4> Y+ sl

525 6l )38 5

$3%0 @3l 2l 5]
A ookl jae g‘j LS‘?I""’ Sl e pal duwbre (gl
2) B8 6555 gl 53 g (sbye (159) (i W jre 1t
039 0)kgd g (el YV e 4y ol Kuiilo a > V=5 glod
25 Jgos8 J el b (gjie pol duo)d (SiS (jg) Was
[(cobore (1jg —Suid (i) Zsime p3l dop> i duslna

Voo X (b ye 459

SOD Welad g BDNF zghaw U,
cSps beuS L SOD culls 5 BDNF o
A5 £ ySolsl o Jaddlygms & a5 L o (all) Zellbio

(SOD Cat No: ZB-10290S-M9648, BDNF Cat
No: ZB-10013S-M9648)

Sl Jalos

Caolodd ()15 Jlme Blyoul £, Sle Gygo 4 gl
A pgail Sl Sl geil 2 b oles dmslie (ol
sl b odlizol (S5 90ilm o JWd 4 )5S0 il
one-way ) 4, uib,lg 5Ll g0l 5l ubs (3L duslie
23 ol S§ oseilm of JWs 4 s (ANOVA
A 43,5 a5 > Iy e (g ylel blod 4y P<e/-0

VYR 50l ¥ o)leds &V 0,95 /i umr (K3 pole olasls aloxo

\ra}


http://journal.jmu.ac.ir/article-1-280-fa.html

[ Downloaded from journal .jmu.ac.ir on 2025-11-04 ]

o 05988y 5 — soSamt] Sl 51 Gl (5,3 YN 1 pun ssiio by (Siloyd i 5B /0)IS0n 5 (6 ySune Sutas

SeaSanl 09)5 & s 1y Gloj cul S 1wy o) ¥ e
ool &S ol L b e (P</+0) S i)l
o Sllas b duslio > SiaSisl 09,5 10 b x5l Haue
orssiia s e (o JS) (P<-1-0) el ials
Ay il SeaSim] 05,5 & Cuns 1y jae Sladd dlas
dalllas 3550 (slog)S (5 Csyu &S 3> LS gl (P<+/+0)
oS w5 oamlie cpl poogMe sl g)blixe (g)lol gl
P bgasly ool (pS0kS 5 pS ke Vor) Oreygiie

Sl e Bl sl ige

Gyl S]] &S 313 L5 g o o b

oy ialidl Wl 09,5 b dwslio o 1y ,ab gloj jre o
Veo) omegite b (Glapy G (AR JSS) (P <+/4Y)
b o) SeaS] Sl > (558 1 o5 Lo
)51 (p</+)) oy LimlS SaSns) Sllgs 4y o
Pl m) p gas ol e 3 gl oSl S
el Blod 51 als ol Lol 83l zmlS Wl 0,8 b duglio
b Slpoin wnl p oo (&F JK3) 395 Jbine
a ol asl g 50, VF Gde 4 oSl Sllgs )3 pnegite

124
o -
) —_—
3
84 oSS!
71 aP mejiie ¢ Sl
3 O ot
2 44
éx
0 T T T T
1\ ¢ 13
N T S
B
-"._., 204 ¥ 1 4 & l 409 9
. ) 3
‘315 = - 5 30
S B = 3
": q a4 “g 204
e - 3,
3 e 3 104
&} 3 2
3 2 ol g o
3‘ P ol Skl J’f’""‘ Mt b Fafa! “"T““' s = de an Sasa) "‘fs“'-l et e
eejphia e gphae ol ol

L ww p<'/'\ R ﬂ,”.w 05; LY C»w.w p<‘/'a R A;JUM ))50 alises dl.&:ba)f ) dLaS alasls 9 d),f.)b » O"‘")?‘QJ"’ )Jl -i J&«;}
(SaaSns] 09,5 4y s P<o /) HH (S aSig) 09,5 & s P<+/+0 H# s 09,5

120+
3
2
e B
7 s0-
»
-
i
=
3.
G L
D SaSngt Sl o i
R

3390 s (gloog)S 53 (S3pmdl by 1 e ygite $1.0 S8
SeaSaus] 09,5 4 s P<+/+0 # adlbo

53l HBS)
w81 Cubiel 8 IS5 5 s)lal sls el mbs
09,5 & Cuwd |y (392 CS 20 Gloj Sl (oSl S
D95 43 dme g)lol blod I il ol Lol s il 81 Wl
S |y (S22 gloj Oepgiite b Sloydiiay cnl p 0gdle
ol esdle (P<C0) sy LialS SyaSs] 05,5 4
Ol (pS0S 2 P Vo0) (epiite &5 A5 odalis

Al s Wl gl yoge o 1y (adls

V¥R 5wl ¥ o leds ¥ 095 /8 (K3 pole olasls aloxo

a1


http://journal.jmu.ac.ir/article-1-280-fa.html

[ Downloaded from journal .jmu.ac.ir on 2025-11-04 ]

o 05988y 5 — soSamt] Sl 51 Gl (5,3 YN 1 pun ssiio by (Siloyd i 5B /0)IS0n 5 (6 ySune Sutas

syo pl SRl el (p)S5hS 2 pS o V1 0) (n0ygiia
50 Oladss bt b b el SeaSiwl Sllgs 53
G9) W Dde & pSelS oS e Yor o b (pm)gite
Oy sl Sl ey (5y5m Slabge 53 1) BBB (s pdidsss
Iy o o oy cpl Jdo (YY) w0 LialS Slo (g2
2 Slop i) 2975 0975 (530575 53 0 Sl & Gl 0
S by leyd e g (Sloyd Jilde
2 1y BDNF mow p5g LB job 4 SoS) slacy,
OR Ady dandy SaeSm] 09,5 53 Slles b duwlio
dbls g (50 Wil 3L gl Slos ;3 BDNF sl
Gk | syt yobo 4 L g ites job 4 Al
iy 1 ) SIS g as gl sk el Sials
lgslass 3 BDNF plaws jinlS (YY) 55 plosi] glivus
2l (VF) el olyon 3ls MBI L jalil siile ene
gaw GilEl > Geeysiie SISl 350 pSl adlas
Jio yob 4 e o b L3 ©llae lwg BDNF
(595 V¥ e & 2SS 2 ) o Voo) pmopgiio b oy
e 3ok 5l g0 aSw Jde o 1) uae &YMS
by L )50 dalllas S ks (YD) dad o yialS BDNF
gaw OlPl Gk Il (e (ajgite (aje S oS
2 18) 185 2lS g b Lagye Sujgsl o))y BDNF
P Owegite Glalre S &S sy a4 (lul
3L BDNF glaws (al38l 51 )5

b ojae opulpw IFR 3 093 pbr )8 9 ials
oy » e il g Al o, o 5l e Ay
(VY &%) conl ol yorr SOD wisle  lawuST 51 (slnges 3]

Uil s ROS s}l i Mg 45 o)lal &5 jslailen
Cawd | cage SOD wile SlawS! o (lags 3l cylld
Wle (gire aSw 136 (2)les g 0ad lagygye o
(Y ) amse Ll |y bt oY) g 55 il
x5 ko Y0) meysito b loys 45 3 ol (sledlls ol
Sllge 320 53 1) SOD cllsd (jg, W e &y p)SolS
ol b L(YA) amd e il38l 1) cde SV el wytwl b ubd
L ool & ob ol ol adles glaal dg54

(U/mg protein) SOD ol

SOD uJlxé g BDNF gxlaws

Sio syilyr gaSna) Wl (IS S glmazily gollas
osals Wl 09)5 4 o 1) SOD culled (g)b sixe yobo &
90 2 Al mepgisio b Glop Sy e hlle 3 (Pe/+ V) 0l
“he Vo) mesgite ol 2 egMe bl 3l oyl e lad
Sl e Wl glahge )3 1) pasls cul (pS5hS 2 25

s bl b duglio )3 saSus] 09,5 > BDNF geaus
oworsise §) odlizul (0 5 S3) (P<-/+-)) il Lials
Taw SeeSunl Sllgs 3 (p)55hS 2 pS (e Ve0)
sanlio oyl odle (D<-/++)) aiSs Ses |, BDNF
2l 0adls ol (PSS 2 pSdee Vo) Cnpgiie &S 0
Sl e @l sy bge

§0+ & 800+ ¥
; N { proves
U= % 40001
— o
| o
= 757
204 0004
= g
= ol
SRR ST od Skt S i
o) o R
() 5 SOD ciléy gupgine 3 () T JS
: Wl 095 4 cows P<-/o) ik BDNFahw
0955 & o P<efe o) I Wl 09,8 & i P<e/4 )
Z .

oeersite b Glop iy adlas cpl sl olul
cel g B oo & 515 n (1S 2 05 ke Vo)
dhwi a5 ol L.A.;L» u)5> LY &9;.030 U"l .>9.w u.sl)?w
5 (BBB') (jr0 (555 dw oyl el daoe I-R 1 5L
Mge ol 45 98 e GBS nge spideE LIS
(YY) 90 sjme pol & ot
s jbae 50 (gjr0 pdl duopy &S 0 i adllae gl

I Blood-brain barrier

VYRR 50l ¥ o)leds &V 0,95 /(Kb 3y pole olzsls aloxo

2l


http://journal.jmu.ac.ir/article-1-280-fa.html

[ Downloaded from journal .jmu.ac.ir on 2025-11-04 ]

}5&05”5)3,)—‘50&»&{' leb"r‘t”‘le ‘sfbu wols, Q!M|).gW)#er)é&ﬁjt/g)bm"s;m:w

.(VYI) )9'“’0‘0 L.AA.{M JEl u)g)y lm 9 (oS odiS cladle
s YS! o ygiio b Jloyd i Conl S ol plis

LTS L S I POYS €V PN OWe) B I
n3 ialS BDNF jI 36 as  SuiSclisl

(S 5 A

Oeysiio b Jloyd i oS o lis yobs adlles gls
ol g (Soyudl gals sl o Slee dapy sl
225 gpesiie oS obel ) osde e (el
aSw Gl leyd ‘_ﬂ S8 @yl b o (sles s
929 (oSuml ;3 9> opl il 3590 55 (o3b 5 sl iy
WLigas 030> Fuwly b as 5l

(1348 9 ;S
5 liios gl ggw ) Jlo KaS b adlas oyl
I3 o)led 4 plxind, (SSi psle ol (4)5l8
RUMS.REC.1396.132 3Msl 5 L 5 ¥1/Y+/1/35) -4

&8l o,

References

1. Ostrowski RP, Stepien K, Pucko E, Matyja E.
Hyperbaric oxygen modalities are differentially
effective in distinct brain ischemia models. Medical
Gas Research. 2016;6(1):39-47.

2. Lee JC, Won MH. Neuroprotection of
antioxidant enzymes against transient global
cerebral ischemia in gerbils. Anatomy and Cell
Biology. 2014;47(3):149-56.

Slobse o > SOD ol [l el moppit
555 SgoSian]

aSw Jl e Sodl s S NS &S jobalen
Seiglsy St o) (V) Mo I 55 San
39 3)Sdes il Cel i S I 0)93 Jobo 5
S e Ui ob Slae Olllae (pizxen 29500 slow
555 ol a3 el i (Sl e oSt
(1Y) 35 510 il G5 Gl 1 (5

ol e omepgiite & 0l (Ui ol adllae gl
Sladlas o amd o bl Sl Sllges 3 1) (55 puusd]
Ay (Sl ws all Gyl e ysite &S A sdly LS
ok adllas oyl ol il o cpelitolio I S6 (55 yudl
5 SOD culed ywlidl syb 511y 31 cpl e ysite a8 3l
@ dagi begy copl j1(VR) a2d o plol 520 > BDNF e
Syl WS Sl S sy o Y 4 adllas oyl LS ol
55 o ¢l BDNF &, 4ty sl 325 51 s0my5i5o

5 aadls 5 6,800 a5 cuslosds 555 L8 cldlae
w;}lb}gagmlgﬁwswwwidpm
Yo YY) wib sre il ol asl e sla ol ol
Gyld) Gre (6wl (oSl a5 D L adllas ol ol
ol ) (alad dadls 5 (S0h (pinen 5 &S ine
b Sl in &8 1 odalin adllas oyl )0 (picmen dad o
O bl g 59y VF Coso ay p Sl 05 oo N +) (e st
oiblS 4w sl Gl e 1) n bl Y] (G, V e
2 ld o Slas p gdbe @l Gl e ysiie .m0
5 (M) o5Slel 10) sy wle Sjglgily cilises Ll
2eo0 &S W0 o i adlas S pls Lol (YY) cobs
el oy B (ly p)SokS 3 p)S e Ve 93 53 eygiite
Sl Gk ) e LS Sl e Il el

3. Boys JA, Toledo AH, Anaya Prado R, Lopez
Neblina F, Toledo Pereyra LH. Effects of
dantrolene on ischemia-reperfusion injury in
animal models: a review of outcomes in heart,
brain, liver, and kidney. Journal of Investigative
Medicine: The Official Publication of the American
Federation for Clinical Research. 2010;58(7):875-
82.

V¥R 50l ¥ o kel Y 0,95 /Cd umr (Kb f9‘L° olKisls aloxo

¥50


http://journal.jmu.ac.ir/article-1-280-fa.html

[ Downloaded from journal .jmu.ac.ir on 2025-11-04 ]

o 05980 ) — oS | (ST I (L (515 SYNST 5 eesgite b Sloydie i /0LIKes 5 (6 e duaw

4. Deng T, et al. Pre-stroke metformin treatment is
neuroprotective  involving AMPK  reduction.
Neurochemical Reseach, 2016;41(10):2719-27.

5. Yasuda N, Ishii T, Oyama D, Fukuta T, Agato Y,
Sato A, et al. Neuroprotective effect of nobiletin on
cerebral ischemia-reperfusion injury in transient
middle cerebral artery-occluded rats. Brain
Research. 2014;1559:46-54.

6. Nita DA, Nita V, Spulber S, Moldovan M, Popa
DP, Zagrean AM, et al. Oxidative damage
following cerebral ischemia depends on reperfusion
a biochemical study in rat. Journal of Cellular and
Molecular Medicine. 2001;5(2):163-70.

7. Chan PH. Reactive oxygen radicals in signaling
and damage in the ischemic brain. Journal of
Cerebral Blood Flow and Metabolism: Official
Journal of the International Society of Cerebral
Blood Flow and Metabolism. 2001;21(1):2-14.

8. Burcu GB, Osman C, Asli C, Namik OM, Nese
BT. The protective cardiac effects of B-myrcene
after global cerebral ischemia-reperfusion in
C57BL/J6 mouse. Acta Cirurgica Brasileira.
2016;31(7):456-62.

9. Tejera Segura B, de Vera Gonzalez AM, Lopez
Mejias R, Gonzalez Gay MA, Ferraz Amaro |I.
Serum cathepsin S and cystatin C: relationship to
subclinical carotid atherosclerosis in rheumatoid
arthritis. Clinical and Experimental Rheumatology.
2016;34(2):230-5.

10. Diniz Vilela D, Gomes Peixoto L, Teixeira RR,
Belele Baptista N, Carvalho Caixeta D, Vieira de
Souza A, et al. The role of metformin in controlling
oxidative stress in muscle of diabetic rats.
Oxidative Medicine and Cellular Longevity. 2016;
PMID: 27579154

11. Liguori I, Russo G, Curcio F, Bulli G, Aran L,
Della Morte D, et al. Oxidative stress, aging, and
diseases.  Clinical Interventions in  Aging.
2018;13:757-72.

12. Vicentini JE, Weiler M, Almeida SRM, de
Campos BM, Valler L, Li LM. Depression and
anxiety symptoms are associated to disruption of
default mode network in subacute ischemic stroke.
Brain Imaging and Behavior. 2017;11(6):1571-80.
13. Wu HS, Guo PP, Jin Z, Li XY, Yang X, Ke JJ,
et al. Effects of lipoxin A4 pretreatment on
cognitive function of aged rats after global Cerebral
ischemia reperfusion. Current Medical Science.
2018;38(4):666-71.

14. Fatemi I, Heydari S, Kaeidi A, Shamsizadeh A,
Hakimizadeh E, Khaluoi A, et al. Metformin
ameliorates the age-related changes of d-galactose
administration in ovariectomized mice.
Fundamental and  Clinical  Pharmacology.
2018;32(4):392-9.

15. Fatemi |, Khaluoi A, Kaeidi A, Shamsizadeh A,
Heydari S, Allahtavakoli MA. Protective effect of
metformin on D-galactose-induced aging model in
mice. Iranian Journal of Basic Medical Sciences.
2018;21(1):19-25.

16. Mansour HH, El Kiki SM, Galal SM.
Metformin and low dose radiation modulates
cisplatin-induced oxidative injury in rat via PPAR-
gamma and MAPK pathways. Archives of
Biochemistry and Biophysics. 2017;616:13-9.

17. Wahlgvist ML, Lee MS, Hsu CC, Chuang SY,
Lee JT, Tsai HN. Metformin-inclusive sulfonylurea
therapy reduces the risk of Parkinson's disease
occurring with Type 2 diabetes in a Taiwanese
population cohort. Parkinsonism Related Disorders.
2012;18(6):753-8.

18. Qi B, Hu L, Zhu L, Shang L, Wang X, Liu N, et
al. Metformin attenuates neurological deficit after
intracerebral hemorrhage by inhibiting apoptosis,
oxidative stress and neuroinflammation in rats.
Neurochemical Research. 2017;42(10):2912-20.

19. Venna VR, Li J, Hammond MD, Mancini NS,
McCullough LD. Chronic metformin treatment
improves post-stroke angiogenesis and recovery
after experimental stroke. The European Journal of
Neuroscience. 2014;39(12):2129-38.

20. Erfani S, Khaksari M, Oryan S, Shamsaei N,
Aboutaleb N, Nikbakht F, et al. Visfatin reduces
hippocampal CA1l cells death and improves
learning and memory deficits after transient global
ischemia-reperfusion. Neuropeptides. 2015;49:63-
8.

21. Nabavi SF, Habtemariam S, Di Lorenzo A,
Sureda A, Khanjani S, Nabavi SM, et al. Post-
Stroke depression modulation and in vivo
antioxidant activity of Gallic acid and its synthetic
derivatives in a murine model system. Nutrients.
2016; 8(5):248.

22. Liu Y, Tang G, Li Y, Wang Y, Chen X, Gu X,
et al. Metformin attenuates blood-brain barrier
disruption in mice following middle cerebral artery
occlusion.  Journal  of  Neuroinflammation.
2014;11:177.

23. Kowianski P, Lietzau G, Czuba E, Waskow M,
Steliga A, Morys J. A key factor with multipotent
impact on brain signaling and synaptic plasticity.
Cellular and Molecular Neurobiology. 2017;
PMID: 28623429.

24. Beeri MS, Sonnen J. Brain BDNF expression as
a biomarker for cognitive reserve against
Alzheimer  disease  progression.  Neurology.
2016;86(8):702-3.

25. Ghadernezhad N, Khalaj L, Pazoki Toroudi H,
Mirmasoumi M, Ashabi G. Metformin pretreatment
enhanced learning and memory in cerebral

V¥R 50l ¥ o kel Y 0,95 /Cd umr (Kb r,l: olKisls aloxo

Y55


http://journal.jmu.ac.ir/article-1-280-fa.html

[ Downloaded from journal .jmu.ac.ir on 2025-11-04 ]

o 05980 ) — oS | (ST I (L (515 SYNST 5 eesgite b Sloydie i /0LIKes 5 (6 e duaw

forebrain  ischaemia:  the role of the
AMPK/BDNF/P70SK signalling pathway.
Pharmaceutical Biology. 2016;54(10):2211-9.

26. Liu Z, Cai Y, Zhang X, Zhu Z, He J. High
serum levels of malondialdehyde and antioxidant
enzymes are associated with post-stroke anxiety.
Neurological sciences : official journal of the
Italian Neurological Society and of the Italian
Society of Clinical Neurophysiology.
2018;39(6):999-1007.

27. Jiao L, Zhang J, Li Z, Liu H, Chen Y, Xu S.
Edaravone alleviates delayed neuronal death and
long dated cognitive dysfunction of hippocampus
after transient focal ischemia in Wistar rat brains.
Neuroscience. 2011;182:177-83.

28. Garabadu D, Krishnamurthy S. Diazepam
potentiates the antidiabetic, antistress and
anxiolytic activities of metformin in type 2 diabetes
mellitus with cooccurring stress in experimental
animals. BioMed Research International.
2014;2014:693074.

29. Keshavarzi S, Kermanshahi S, Karami L,
Motaghinejad M, Motevalian M, Sadr S. Protective

role of metformin against methamphetamine
induced anxiety, depression, cognition impairment
and neurodegeneration in rat: The role of
CREB/BDNF and Akt/GSK3 signaling pathways.
Neurotoxicology. 2019;72:74-84.

30. Salehpour F, Farajdokht F, Mahmoudi J, Erfani
M, Farhoudi M, Karimi P, et al
Photobiomodulation and coenzyme Q10 treatments
attenuate cognitive impairment associated With
model of transient global brain ischemia in
artificially aged mice. Frontiers in Cellular
Neuroscience. 2019;13:74.

31. Fatemi |, Delrobaee F, Bahmani M,
Shamsizadeh A, Allahtavakoli M. The effect of the
anti-diabetic drug metformin on behavioral
manifestations associated with ovariectomy in
mice. Neuroscience Letters. 2019;690:95-8.

32. Oliveira WH, Nunes AK, Franca ME, Santos
LA, Los DB, Rocha SW, et al. Effects of
metformin on inflammation and short term memory
in streptozotocin induced diabetic mice. Brain
Research. 2016;1644:149-60.

V¥R 50l ¥ o kel Y 0,95 /Cd umr (Kb f9‘L° olKisls aloxo

ol


http://journal.jmu.ac.ir/article-1-280-fa.html

[ Downloaded from journal .jmu.ac.ir on 2025-11-04 ]

o 05980 ) — oS | (ST I (L (515 SYNST 5 eesgite b Sloydie i /0LIKes 5 (6 e duaw

Pretreatment effects of metformin on behavioral manifestations of global
iIschemia/reperfusion injury in rats
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Abstract

Introduction: Metformin (MET) as an oral antidiabetic drug has pleiotropic effects such as antioxidative
and neuroprotective properties. In the current study we aimed to investigate the probable effects
of Pretreatment MET therapy in global ischemia-reperfusion in rats.

Materials and Methods: In this study, 40 male Wistar rats (200-220 g) were used. Animals were
randomly divided into four groups of ten: sham group, ischemic group, ischemic + metformin group and
metformin group. MET was administered orally at doses of 100 for 14 days then the rats underwent global
ischemia-reperfusion and the treatment continued for 7 days. Depressive-like behavior was assessed by
forced swimming test. Cognitive function was evaluated by Y-maze continuous alternation task and
Morris water maze. The brains were assessed for the activity of superoxide dismutase (SOD) as well as
level of brain-derived neurotrophic factor (BDNF).

Results: global ischemia-reperfusion caused depression and declined the cognitive function (p<0.001) as
well as BDNF (p<0.001) level and SOD (p<0.01) activity. Pretreatment with MET reduced the depressive-
like behavior (p<0.05) and attenuated the cognitive impairments (p<0.01 )in ischemic rats. Moreover,
MET increased the BDNF (p<0.001) level in the brains of ischemic animals

Conclusion: Our results recommended that chronic pretreatment MET therapy could improve behavioral
disorders following global ischemia-reperfusion and could be used as a novel therapeutic approach for the
treatment of brain ischemic conditions.
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