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ABSTRACT

Introduction: The neurological damage caused by stroke is a leading cause of severe long-
term disability. The production of ideal drugs in the treatment of stroke is still a major problem.
The aim of the present study was to investigate some protective effects of cherry extract
against oxidative stress and edema volume caused by stroke. Materials and Methods:
In this experimental study, male Wistar rats were used; including 2 control groups of saline, 2
sham groups, 2 non-treated stroke groups, and stroke groups received cherry extract at doses .
of 175, 200, and 225 mg/kg/day. After 30 days of oral gavage of the extract, the animals were

exposed to middle cerebral artery occlusion for one hour. After 24 hours of reperfusion, the :
malondialdehyde level, catalase activity, and edema volume of the cortex and the sub-cortical

tissue were investigated. Results: Cherry extract at doses of 175 and 200 mg/kg significantly

decreased the level of malondialdehyde and edema volume in the cortex and subcortex. This

extract at a dose of 225 mg/kg significantly reduced the level of malondialdehyde in the

cortex and sub-cortical tissue and significantly decreased the volume of edema in the cortex. |

Besides, cherry extract at 175 mg/kg increased catalase activity in both cortical and subcortical Key words:
regions. Conclusion: The study showed that oral administration of the cherry extract exerts 1. Stroke
neuroprotective effects against oxidative stress and the edema formation resulted from middle 2. Catalase

. . ! 3. Malondialdehyde
cerebral artery occlusion stroke model in a dose-dependent manner.

*Corresponding Author: Firoozeh Alavian

E-mail: falavian@cfu.ac.ir

]


http://dx.doi.org/10.29252/shefa.8.3.1
https://shefayekhatam.ir/article-1-2116-en.html

[ Downloaded from shefayekhatam.ir on 2025-11-07 ]

[ DOI: 10.29252/shefa.8.3.1]

l':;,/‘ WA (Ll pgas o)lond quiid o

Slousl 31 U e gz g VUL cadled wsdT g5 yello gl (535 2 PWIT 6 lac blis ol i1
e Ghg (g ASew Joo 50 jho (Gl (U b
Tolele ;) Yo Faiguld suumws T glgle Luoas Ml gle 09 b
Al et b b olails il pole oakails!
Oyl oLl s (sl olﬂ olZils bl cass >y Slale 5 (g ke ojjf“
Sl e Do K23l cly psle suSisls ¢ pliiiiony ) 09,5
Olrl el S oSty vasly psle oasiadls’

i wleMb|

VWA g VY by VA go YT il WWAA LT el o

slogyls adg ol Basjlie jo ol Sl dol cde sy &S 5l 56 Js,9 ] :A02ED
Sl (B ey pols dddlas 5l Bue ol pwlul (JSie lies (30 S Loy jo Jlowy]
onl 5o LDdUEIg) 9 3190 54 s jre LS 5| LU el pa g guilonnST o il JUIT 6 Lae bl
LS 09,5 Ve 09,5 ¥ el J788 05,5 ¥ Jolds jliwns o155 55 ol o lahge (0,25 dddllas
S,lac 59, 0 p,50kS 2 p, S Lo YYD g Voo VO (slajes suuS il ;o & slaog,S g ouiipyle,o
Poladl oyre jo el G G 4 Slilgs o las SThem jlewd 5o, Yo 5l e ol eolail U
Fasallisopslle mlhaw waze 53 ol @)l 5 celu Y jlas aid S o )18 Sl S0 Ly
| sl o Sl 6l ABREBY A s, oS5 5ol 5 55 i 00l i 5 VS ol
S5y55 50 ol g wlgoplle gl (sylosxe jsb & e SHlS e S e Yoo 5 VO
ghe logine sk 4 @S okS p S e YVO joo )3 ojlas cpl ols ol 1) S5 )s50le
P oSSsS 0 ol e e seb g ol RS ) wSJ)}S‘i’L“ 5 oS8 5o asallisagglle
Lol 5 5, VB Sl o SoLS 0,5 e WO 553 50 oIl Blae (ol 5 osdle sl alS |,
Eylac 5l (STyes solinl a5 ol lis saiow ol AGASRBUTT 015 LBl ) eSS, 6S Ol 5 (S5 ,5S
Polandl 518U pol pna g guilananST oyl plyy e (Sblas SISl s atunly S 4 oL
no3y w ol (S yre &S Joe 55 Sl 300 L 20

PNtR
siigalle ¥

Olisle 03558 1] ghmmmo oy g3 *
Salavian@cfu.ac.ir : Susg ywSIV o 531

|


http://dx.doi.org/10.29252/shefa.8.3.1
https://shefayekhatam.ir/article-1-2116-en.html

[ Downloaded from shefayekhatam.ir on 2025-11-07 ]

[ DOI: 10.29252/shefa.8.3.1]

a4 uLI......\Lu g a)Lc..i) i 09

=

U—AASH a‘—"—m

oS5 g ST )5S y0 YU —blas ol 31 Sl
S 5o (e, 35 L gl B y9e Sl ]
G_.)Lu G 00 —r 6)_&4 S w JJ._A 5o )._iub
Ju_a.us‘))jm M_.JLxS d,_:bsl SMJULM H}U u_)‘
ARl g oS58 5 el 50 slanaSTy (5slolS
Sg—>g0 Crocin .(VA) cul pgily il jo VLSS o Jlsd
Gl s 5 Ol e e (SlalS ﬁ’l—“sf >
Slngize 5 o SysS IS a1l e b b
ol ST Ol 5l egie ymolae i dle Ly Lag o
SeaS gm0 5 5lemnST 55U olS (CAT) YUK (9200
Je= 0 slopgsg b3 Ol Lt 4 jlise—d

AYeY-eYY) o)

Oz o Ll e ol e o U
ool 31 pesilio 457015 (555 Lo, l6 5 (S5l 508
P p et e g (SlauST il olgs 4 by e
oo Olalhas ;o o U Sg)e5 cblas g ol
ul_o.w 4 S Glalae 5o (YE-YP) sl ool —
as o LT dlyg, B8 ,me casols pledl sl Y (g,
oSl gt Sy 5 ST SLnisS osS
2ol el g o LT Sl ST ool cJled (YY) ai
Jlail Tl 9,5 9 "(MAO-A) A SlaeuST ol 45ge
ledl oo g (98 cblas ol 5158 Sl Olallas
o sl ] (VALY +) alools oylis 1) ¢ LT &Yy ame
S =S ol ol ed, a1 COX2 3 COX1® g Lo
Jo—e S 59y y— 45 6,500 Sladlas (YF) oS o
p—l)'{-c L)M_AK )_i)Lu 00— r:l_?u‘ )_N‘J” LS)LM (5—"“5"
S0 8yluae L )lasd in 50 Sielyil (a5 6,18,

(V) el oL

oS 8 ;58 ShanST il 85y el 4 ey Ly
5_|L.I—| 39_».9 B)L»A.C S cwl L}d‘)—’ s uo)_‘a ‘5_]LJT
5,Lac 31 ol ‘:g|)_3 S5 Ol jo il ESJ_M
‘)Yblf 9;(MDA) ..\_».;a..\”‘_géusju C.E_w S99y = 5_|LJ| 39_~c

! Moringa oleifera
2 Monoamine oxidase A
3 Tyrosinase

1]
|

dodlo

P e s S e e (rag e (55t S Ly (oS
oSl il (B S g by 5l Ol
Sloml e (9> B9 Sl &l 13 Vs one
s5bam e (e el ol 3 Se—dise
por—ee Sl g Bt sl 5 (Sl o> 5l (ST
9y ogee Sl (sl (ke (B)lge 45T Wb o
=N mlm (3Ll OS] o le 5,8 (Lo g
(Ve V) ool a1y oo slaplal jo =S ,>
=550 el slse 9y 53 g yS S sy o0 LS
g2y ) Lo il adad Ml oW ) o
(o3 9y Shee 13 550 bl rac g (Bgye Dl S
e 9,8 IS a0 (o) 4 (5 g (o>
oo am OleS e Gble ol ddex 5l aes mss )
o Ll azbe 5 (6 i oo oS wod (Sl
O 5 Sl oo B A a g Ly (V-0) o, S
Camaze s (Ol (ile 0 g STy ) Ce
5, Shas ;0 aml ol al ((F) ol DI o g 55l
il Syl SN gl sl Ay 0l e oSS
b (VeA) ogd i (g Slibrn Loy 5 gl
o 9 DB Ghals g (hgal B 50 sVl 9 Gl
s (6 g 29— (oSl o (V) Sl i
G Sl pas b JolS pols s 51 inlS
sl (F) cml (mlio o258 685 ;5 5 (b3 9
ot o] LT Smeie e 3k A58 Aomld 4 45
5 = ALl olie (lad (Sllg o ot Lz
5l Yol 5 oyl 5y Shae i i Lnojs>

(Ve Vo) dig B o0

Sl Jloams] slmgls el oy Liions bl JS—ie
=558 Jlse (S Jdo 4o Pl ol plsye
D49y omix ol e 50 (NI ccl T olsl o
S gl A4S s (o Sl 0 002 gl
30 Yoome Lol casyle = Jb 5 8 Sladllas jo o5
OY-19) Wloas anlge et Ly b slaiobos]

sloelal ;o o Sl 5 (e pis Cdls
(oM glpais o ol g e aile Sl
=t glale 5 andas 4 ool (Sl
sloaps), a5 s oo i B Gladllae mols o )ls
oty eolie aile  SlalS glass gl b 5l e lde
6523 Elgl g 99 055 (19, (niSIB LS ailool—
JUCRV S DYVHCEIW PV B BDCSS BN I P WP TRE
Jlive Glgmeds v oo ialS |y (6530 &S 5l —ab
by 55t S (59, 2 Plie GlauST T o)
Lol 8 z—l el ou s (mwyp ) g logle

4 Neuroprotective
5 Cyclooxygenasel
® Malondialdehyde


http://dx.doi.org/10.29252/shefa.8.3.1
https://shefayekhatam.ir/article-1-2116-en.html

yaa uL...)l; Py o)Lo.i] (ommia 09,

[ Downloaded from shefayekhatam.ir on 2025-11-07 ]

[ DOI: 10.29252/shefa.8.3.1]

= 5 005 S g Oy e illaz Sl
=5 Oy e laz A ae g (b slasly s
Oy S s=Selal WWH (g5 s slse Saus
sl o aelw Y s 155l 5 SDWY Sss
ool s e Ol g ai 0 (g S ojlail > 0 VY
) 9—i e dalee (WW-DW)/WW]X100)]) Js—s 3

PUIT g Joilil 6las &g

ol yod a9 00 z L3 Laglldl & (g dtud 5l sy
19 (bl gl sl Pls) VT ol Jo bl
Loy Lo s 03} o 4y 4isds V¢ 90> 5 S Lglis
Hlo 32l LSS byl by p ity a3 L ol
o5 Ly 5l 5,0 Jsmdis iyl o Bloo oy aily
8,8 1,5 ol Kl im s YO sles o 5 o s
AT 85e glagyilwgil g5l a8 (ade Jyloa s

(YY) asibey 8L ol

Crlad g ool uidgf MDA (|50 (5 S0 1]
Byl

YU iovew oS 1 YUK ccdled o, Sojlasl gl
yogidy Sl 5l g JS gy 3ollae (ZellBio, Germany)
H,0, 3l Jsog,500 S a5 ol aliges 5l (5 lase YU
V) oS o Joowd HiaST g ol an aids S b,
5 Buege ool ol i, S 4y MDA (5, 503lull
30 g 0ol Lajre ojetaie oyl as .ad slol Aust
(U A 0 3902 (PH=Y) Cilad )_9L: o>\
985 65 Jolod 45 Ladiges ol 99 pon> 4 (Hglos
S92 Sl S5 )bged 9 Sy IS al ol Sl

304885 VO Sue A g o a8lol dijsen Jodoe 4y
399 30 (s Sl ey g 28, 3 g > Ol sl
G5 a0l o ilw 4 a8 Ve o e an YO .
‘M—"LQ" BEN) KW OA_.§|9>. )_..Aj.:L: INEA =9y Jj_bu
mM'em”!  _dgels o po 5l eolaiwl L, MDA e Lale
YFYD) o awl=e 155

&bl 3JUT

GraphPad, La Jolla,) prism 5 ,58ls ; L Lassls ;—JUl
Microsoft Excel 2010 l_wg Lo,loged o—w, (CA
s ol e P< [0 g 0 plasl 9,800 (yg—o)]

asily
w5l g3yl o (59 2 PUIT 5 Lac i

JUUI V| FPXS0N [ Sl e—ime (i lial sases ylis mols

" Middle cerebral artery occlusion
8 Wet weight
° Dry weight

WM jgb a0l (e pl e iren
39_..4’ ‘rhblb g_JI)_;‘ gf’)" ‘é_S).x.c 19 Q—)‘)‘ RS

L gy 9 dlge

M= 5 mlpme sl ige 5l (o8 dalllas ol o
=ble> 5 1=Y) 0 ploul Bolay job 4y suisog,S
Faasle IS sed S o b o ol i 2 5la S
9 (RS 9 A_J a4 é‘)T LF”’J";‘“‘") ‘g_ri.’.)ls_ @Ll_.f@) aelw
S was 6l ol Kl A2 ,0 YO g0 > sleo
b.mli;:..iuﬂ Sl L )15 Jgol b gollae IS Jg—ol
o o] S Glog )5 Jolt Oliles 23,5 &g
(PSS oS skeo YYO 5 Yo+ V) 5T 5,Lce Ly
5lac L )E-MW 5 JS slweg 5,0 (YY) ..\_3093
L hie Ol 5e, Ve o an (ol oo o yige oL

MCAO Juo sl

Vo) ohae JIS G5 Lo g ol 059 Sllse>
& y9—o 4 (Merck, German )-(p S oS o 5,5 Lo
by o (SBS e N0 g Slao Sl
Bl g a5y, 5 el &5 Lo oa b ool 0,5
Sy cmae 50,5 oo 5l s 09 o e Q—| )
o o L 5 el 4535 Al w5 )
Sy 5 1o L iy o S a5 L
g 03,5 Sgue LiBge alS Lo 1) (Wl 950 5
X sl 5 08,5 Sl i, S 5 3 S
0 o 09,5 00ls y5 e T 51 e Lo YY-Yr sg0 1,
(9 G 9 pie 5o IS 05, S Ll 5 Lo o

VYY) Wi Lo

A P ey Jus,isbo)l,>az0 ‘L7>‘)'~> grla
Al wg a4 ol il &> ,0 YV g0 > 4 (Citizen-513w)
bogaowe yo Lol e lale g L8 i Ce
Joo ol 5l laedsl gl a0l oo J =S S5edgs 5d
o=,z w—b oo J,—uS (LDF; Moor Instrument, UK)
ool g ansSw oLl 5l a4 880§+ oo 9>
B{ I NI P N P U SO N 1Y S S YN
o uad | =l a Gllgs 5 oo d sy (0,5 0 d

AY) Bod o St 1320

pol poxe (5 5o 3l

|~


http://dx.doi.org/10.29252/shefa.8.3.1
https://shefayekhatam.ir/article-1-2116-en.html

[ Downloaded from shefayekhatam.ir on 2025-11-07 ]

[ DOI: 10.29252/shefa.8.3.1]

a4 ul.l...ul.v g a)LQ..f; (ol 09

= & -
VL,—_"."‘_-.AS_)J=_: s—'“dn.‘“

log S ay Cu s said jled &S slmey S
)YLU g,‘_JLd ) 6)‘“30—;”“ s als . - 5 J Iy
WO e L o JUT 5,Lac (P<:/-+)) audl
g (P<+[+)) (S5,55 —>lgs j0 p,SslS 1o, 5 Lo
Cdlad jlo re Gl o (P[4 0) S5 558 olw
Yoo ) YYO L;Lm)'ﬁa aS cewl L?Il} o u_>‘ R o)l_,a_c
el (59) = yloixe )5l T olS 1 S s

sl YLl

pol px 5 ILIT &L i1
8
#it
e

o

nmol MDA eq/g tissue

S slwog S amy S 0 (Lo s &S 09,5
S e Yoo g VYD slagn (P<+/+ V) cul o
PrSokS S e YYO 590 5 (P<t/e 2 V) o, 56lS
Voo Gloigo (pizmon ¢ ST ,65 &>l 0 (P<+/-0)
WO 590 9 P<e/oe)) pySobS o oS e YYO 4
oSSyl b o (Pt /o)), S6lS 05 e
09,5 4 S 00l ol lime o e ialS con
O logad) o conid ey &S

SYGE cudlad p JUIT 5,Lac 50

Wl ool ools Lzd ¥ log i 0 a5 a 565 len

*MSS 888 159
*k %
| TSI
0O ool
7 1
> » e
13 13 1§
SRR
i1

LS glrog,S A lie #P<+/+ + ) (nM MDA eq/g tissue)c3l MDA clale —Y 5l g—od
oSS58 ol g S y55 Al g0 pm 50 o g S slog S A S 0ai Lo
= pSshee Yoo g WO slajes sauScdl o &S slvog S A wlie *P<e/0 0 )
o oS358 Al )3 0, S9kS 1 05 e VYO 595 sl P /0D g o )las 5l o, Sl
P<efo o\ 5 (p,S5kS m 5 oo VYO 550) P<e/e o) oaiid Lo &S oSS )58 09,5 4
o,ac oS el o &Sw slaos S dslio (p,SolS 0 p, 5 Lo YYD 5 Vv (slajen) 5
nmol MDA eq .4—>U ‘yron 10 00id jlad &S 09,5 4y Comd S5 ,55 0l &b o

23l 5l e 8T oWl o slle Jo—egil H(equivalents)/g tissue

F oA HitH

(U/ML) Y6 coulled

p—
—
f—

*
*

| TSR

O s aole

UL

o5 ekl 05 hea WY

’jL.jT L

7 ke p o s Yoo

PUN FET
P skSle ke TR

oo Hlad &S glmog,5 dlie <« /e o} (UML) ;YLK o Jlad =Y 510 god
VYO 590 bouS il o &S 09,5 dglie *P<e /) (o g S (slpog)S amy Cos
S S S5 55 9,5 ey s S5 Al 33 0t ) 0SS 05 e
s oS5 55 Sl &>l 1 0 lac a8l 0 &S 09, 5 A lieSP<e [+ oais

2Bl 5l e Jameg,5e 50 g (UML a >l mron 10 00l jlad &S 05,5 4y


http://dx.doi.org/10.29252/shefa.8.3.1
https://shefayekhatam.ir/article-1-2116-en.html

ARt UL.NJL) Py o)LQ,i) (ommia 09,

S5 Az g Sy

slylo gL 89 8 lac 4S5 o ools i aalllas oyl o
galounST o il ol 30 590 d Al blas ol )
o> yidlS g MDA ials 5 YU mlaw isl38l L)
I8, Lac bla> ol 51 LS Sladss jo .ol pol
Ca| ((FF) S oS 5 (b ol 0l o
i 3 S i (V) (B S ]
ba,bd; s LS9 See slaslw )5 gla ST
o ools Lz (YA-FY) Jolow Sy als g 5l

-

1= #HHH

(IWW-DW)/WW] x 100

2 oS ol 5 S5 )sS Al 90 o pol oo
A Cod o)lae Lo oa i Lod &S slsog,S
Sdls gl e APl b g S8 slmeg S
prSekS 1 p, S e Yoo 5 VYO lnjes (P<-/++))
2 el ez o —ime i ol E el ¢ JUT 5L ac
OS;l_gd_m.ll.a.n).) o)L.a.cL.»oJ_&)l_o.z.'{c;\.';S_..utchnos;
055585 Dl g (P<e [0 1) e S5)5 4l jo S
Lo prSokS ;2 oS (koo YV 590 bais (P<+/1Y)
A pol o o e idlS o S5 eS Al o

(¥ oy (P<-/-0)

w58 s

Bl

O 55 aswla

AT T o
55 LS T 5 o Lan 1Y

1+

P kSl S e T
AT razss
P ek lo 5 L TTO

,jl..JT-\\-A..S...J

WS 09,5 (e o Slgize (WW-DW)YWW] x100)]) (5550 p3l oezm> =¥ 515 gmmod
8ac (HP<e [+ V) cils (5l mre yinl38l S g o slwvog 5L alie »
S shen YYO 533 5 (PP 1) 0,558 0,5 oa Yoo 5 Y (slngs o 50U
Bl 5o a5 03,5 Ly aglie 1o pol in ialS sy o8 (P 0) o, 5k
5 VYO (slajg) oj)lac buuS il )0 &S w 09,8 Awulie BP<e [+ ) Lbad (S5 ,5S
o &S 09,5 dy o S5y ol &l 50 (5 kS o o S e Ve

[ Downloaded from shefayekhatam.ir on 2025-11-07 ]

[ DOI: 10.29252/shefa.8.3.1]

B ppp— ‘@L:...ﬂ PRIV PR S SR B SCODW IWES
lolse 4 oy el Slag ST ST e 4 S
Sgmi oo jd ;i gldgl ol LialS MDA (y5xen
o o byl Sl o, Slae Js—ame MDA
Ols—sr ol 5l Blsn 5 95— oo Jmol gl p ot
39290 93laemaST oyl s (6 Sojlil o (6,0l
5 Ut S 5 ecgatll 83s ) 0,5 ool 0
MDA .o_as oo 8 , 56 css ) Lol o) Sles 50
STy imales] YL (slos 1o sl S 5 g L
99_.»‘5‘0 6)_50)|..\.>‘ )_~409Jl4 Ay --0f- T J9_|o B s
(i Ceodlw (59, MDA ais 5, Sloc 4 a>45 Lo
S i ol 3 i o ol (bl a5l

19 Thiobarbituric acid

Al e )0 00liS

lrisn 5 s 5T S mpimd e Sl 51
[P IS PRSIIEE SV SNV - WM Sy 3| PRy 3P
MAO-A oy 351 99 lgee ay ,5L8 5 LT 5, (Uilge>
5% MAO-A 05— (6575 50 (omae piasms ;0 jLijo 5 9
sbadsdih 5 oeigis s Laimsl JoS5I gl
ailys oo oW 0 gls i &5 ba il gl ol —ol>
Sl o g (S ,dl as &SI MAO-A [Lgs Ly
S oiles,S el L8 Slidss (YACYY) 05l
Sy St s I L VL sl e
ol ) 5 S G (FY) Sl o e (50
5lac (ol ol el s el Ol go ] w““l" (—as
2398 L MAO-A g 5 )b 5l cal (5Sow 5 LT
GiS e e B S ebadlone ole Sy s e
3y90 40 ol gladsloe dedllas S o iids> 0 (YA)
f s ILIT T G me S el as ol s Ll
g atasl> molisl el azan VY Guae ay il weis!
bowgio L5 s e Jloy Lo VLS )5 0 el

(FF) 050 o0

|-


http://dx.doi.org/10.29252/shefa.8.3.1
https://shefayekhatam.ir/article-1-2116-en.html

[ Downloaded from shefayekhatam.ir on 2025-11-07 ]

[ DOI: 10.29252/shefa.8.3.1]

a4 uLI......\Lu g a)Lc..i) i 09

= =
U—AASH ﬁ‘_—‘LA.,—Q

@ SekS i p S e Voo 9V lajes o Logas
=l ol a S 09 i co pol o o e oS o
5 las o oanliie S5 ,68 b o Linas sbles
<l Sibwgen 5 g5he ol (glyime el Sae s LI
5 Gr—hem % dw ploudl 8 G b I, e
b oS dacewg il g Laggyg o> Jous
b SloaiSwal g5 (5P S s 3
Jl_.J:m o sl el gy e Bli> | o
L s ¥olmably 5 Yol il 5 slaa—w e sLlaS 50
Jsoee Slg—s 5l ()l joe 5l ailo a5 ams oo JoSis
g ga Lo ) SzsS dblio pSome ¥l 3 b |
i (Sl L Caodlows 5o (agee A o (il WS
a0 il 090 50 (B Gla IS 00 (655 10 (s
Pl Gl e s e A Lo 4 (5 (S5 S

O0) wilaeals JLssasly g S, 09 8=

it 90lg3 o g ILIT S ol i Lo sl e gamme 4o
S o ST lmanglb g pol ylp o o iblis
5 S5 55 el gy o gl il aitls MCAO
Lo e ol (Son oy 55l (o5 )0 WSS H95 Sl
Elo=l o Dol ¢ Sl el Sl e (B 2 )3 S5l
il o s bl el Ly 5 o sl
b0t sl 5 b a5 o a8 il S5, ol

(F) oLl i 3dos 4 jLd g Sl

@‘é)-\ﬁs [y

g adlie filpg )0 (> OB ) 5l B d s
oSl g HloSim 3 oBiils (—dmgly Ciglan ()52

1. Roffe C, Nevatte T, Sim J, Bishop J, Ives N,
Ferdinand P, et al. Effect of routine low-dose oxygen
supplementation on death and disability in adults with
acute stroke: the stroke oxygen study randomized
clinical trial. Jama. 2017; 318(12): 1125-35.

2. Alavian F, Haizadeh S. Cognitive disorders resulting
from stroke. Advances in Cognitive Science. 2018;
20(3): 15-33.

3. Kandiah N, Wiryasaputra L, Narasimhalu K,
Karandikar A, Marmin M, Chua EV, et al. Frontal
subcortical ischemia is crucial for post stroke cognitive
impairment. J Neurol Sci. 2011; 309(1): 92-5.

4. Rowe F, Brand D, Jackson CA, Price A, Walker L,
Harrison S, et al. Visual impairment following stroke:
do stroke patients require vision assessment? Age and
Ageing. 2008; 38(2): 188-93.

5. Li M-k, Li Y-}, Zhang G-f, Chen J-q, Zhang J-p, Qi

]

H,0, dsm Ly YU el ol 5o aiSiioo o
o Sl ol 0l oo ST g Ol 4y
3 sla )5 L e (FO. F7) 05 o bla> HO,
Jolie o ouis Laws &S slwog,S (VYo VYL FOFY)
fad‘ —> 0 6)");?;"“ u.._a]).ﬂ (e— 9 J=5 LgLasoj)f
3= YU o dog )5 ol o i ils MDA 5 4

il gl mime ialS

ool B as aS s et gl ol el
slwog)S 55 553 ¥ ;2 )3 |, MDA mlaws (5 )ls —xe )9k
el ol L s e ials wea o &5
95 3t prS5hS oS e YYO 590y s LT (als
=S558 3l P S e (S5 )95 ol AL ;o MDA
G385 I & Uy iy (it 35
p S e VYO 590 50 CAT (yla ST 6l oo 31 lo —ne
AV 555 o Yaisl 4§ ot o)l p, SolS
Cdld e, 5STos 0 ¢ Sl T slae—anslSe
Yoo Glojes jo mals wlowl 0 ez alosg 94>
Aol (bl 3l ol e, SolS o oy S dee TV
w5l s o LT SlasT T S el
oolo ylis 35 o) en ¢ Sarié 5o )0 o oye— CAT
CAT o Jlad i3l 1S o bay (FY) ol suss
Cellad pal¥l (el amo Jdlse 9,5 4 i
S9—bo0 sl ials 5 Laldsy Ko g Loy il
(FA) asyls 9,98 bl a3 Jslge ol a s
S5 A8 £9-89 51 J= YU (5 b Ll e (ime
Sr=lr 99 Bl cemgo i omg g LSy g
(V) og—bigo Liyg e Sl

590 ¥ a0 o LT 6 Lac a5 sls i e glaasily
&l

J, et al. Acupuncture for ischemic stroke: cerebellar
activation may be a central mechanism following Deqi.
Neural Regen Res. 2015; 10(12): 1997-2003.

6. Barkley RA, Grodzinsky G, DuPaul GJ. Frontal lobe
functions in attention deficit disorder with and without
hyperactivity: A review and research report. J Abnorm
Child Psychol. 1992; 20(2): 163-88.

7. Jellinger KA. Pathology and pathogenesis of vascular
cognitive impairment-a critical update. Front Aging
Neurosci. 2013; 5: 17. doi: 10.3389/fnagi.2013.00017.

8. Freischmidt A, Wieland T, Richter B, Ruf W, Schaeffer
V, Maller K, et al. Haploinsufficiency of TBK1 causes
familial ALS and fronto-temporal dementia. Nat
Neurosci. 2015; 18(5): 631-6.

9. Mayberg HS, Liotti M, Brannan SK, McGinnis S,
Mahurin RK, Jerabek PA, et al. Reciprocal limbic-cortical
function and negative mood: converging PET findings in


http://dx.doi.org/10.29252/shefa.8.3.1
https://shefayekhatam.ir/article-1-2116-en.html

ARt uL...ab Py o)[‘»ﬁ (ommia 09,

[ Downloaded from shefayekhatam.ir on 2025-11-07 ]

[ DOI: 10.29252/shefa.8.3.1]

depression and normal sadness. Am J Psychiatry. 1999;
156(5): 675-82.

10. Schmahmann JD, Sherman JC. The cerebellar
cognitive affective syndrome. Brain. 1998; 121(4):
561-79.

11. Minifio AM, Murphy SL, Xu J, Kochanek KD.
Deaths: final data for 2008. National vital statistics
reports. National Vital Statistics Reports. 2010; 59(2):
1-52.

12. Tarr R, Hsu D, Kulcsar Z, Bonvin C, Rufenacht
D, Alfke K, et al. The POST trial: initial post-market
experience of the Penumbra system: revascularization
of large vessel occlusion in acute ischemic stroke in the
United States and Europe. J Neurointerv Surg. 2010;
2(4): 341-4.

13. Alavian F, Hajizadeh S, Bigdeli MR, Javan M. The
role of protein kinase C in ischemic tolerance induced
by hyperoxia in rats with stroke. EXCLI Journal. 2012;
11: 188.

14. Alavian F. Hypothermia and stroke: pros and cons.
Shefaye Khatam. 2019; 7(2): 83-98.

15. Naderi S, Ali Mohammadi R, Shamsi Zadeh A,
Mobini M, Amin F, Allahtavakoli M. The effect of
exercise preconditioning on stroke outcome in an
experimental mice model. Shefaye Khatam. 2015; 3(3):
45-53.

16. Sahraeian S, Edalatmanesh MA. The neuroprotective
effect of sodium butyrate on short-term memory and
serum level of b-cell lymphoma 2 in a rat model of
cerebral hypoxic-ischemia. Shefaye Khatam. 2018;
6(1): 34-40.

17. Alavian F, Ghiasvand S. Protective effects
of jujube extract against permeability of blood-
brain barrier, and the activity of glutathione

peroxidase and catalase in stroke model. Journal
of Isfahan Medical School. 2018; 36(475): 379-85.

18. Kirisattayakul W, Wattanathorn J, Tong-
Un T, Muchimapura S, Wannanon P, Jittiwat J.
Cerebroprotective effect of Moringa oleifera against
focal ischemic stroke induced by middle cerebral artery
occlusion. Oxid Med Cell Longev. 2013; 2013. doi:
10.1155/2013/951415.

19. Vakili A, Einali MR, Bandegi AR. Protective effect
of crocin against cerebral ischemia in a dose-dependent
manner in a rat model of ischemic stroke. J Stroke
Cerebrovasc Dis. 2014; 23(1): 106-13.

20. Panahpour H, Golmohammadi M, Mohamadnejad S.
Effects of the treatment with-nigella sativa oil on brain

injury and edema in experimental model of stroke in rats.
Journal of Ardabil University of Medical Sciences. 2015;
15(3): 301-10.

21. Rabiei Z, Bigdeli M, Lorigooini Z. A review of
medicinal herbs with antioxidant properties in the
treatment of cerebral ischemia and reperfusion. Journal
of Babol University Of Medical Sciences. 2015; 17(12):
47-56.

22. Godos J, Marventano S, Mistretta A, Galvano
F, Grosso G. Dietary sources of polyphenols in the
Mediterranean healthy Eating, Aging and Lifestyle
(MEAL) study cohort. Int J Food Sci Nutr. 2017; 68(6):
750-6.

23. Pissard A, Lateur M, Baeten V, Magein H, Dupont P,
Tabart J, et al. Determination of total phenolic compound
content and antioxidant activity in cherry species and
cultivars. Journal of Berry Research. 2016; 6(1): 81-91.

24. Homoki JR, Nemes A, Fazekas E, Gyémant G, Balogh
P, Gal F, et al. Anthocyanin composition, antioxidant
efficiency, and a-amylase inhibitor activity of different
Hungarian sour cherry varieties (Prunus cerasus L.).
Food Chem. 2016; 194: 222-9.

25. Karaaslan M, Yilmaz FM, Karaaslan A, Vardin H.
Synthesis and accumulation of anthocyanins in sour
cherries during ripening in accordance with antioxidant
capacity development and chalcone synthase expression.
European Food Research and Technology. 2016; 242(2):
189-98.

26. Wojdyto A, Nowicka P, Laskowski P, Oszmianski
J. Evaluation of sour cherry (Prunus cerasus L.) fruits
for their polyphenol content, antioxidant properties,
and nutritional components. J Agric Food Chem. 2014;
62(51): 12332-45.

27. Bialasiewicz P, Prymont-Przyminska A, Zwolinska
A, Sarniak A, Wlodarczyk A, Krol M, et al. Sour cherries
but not apples added to the regular diet decrease resting
and fmlp-stimulated chemiluminescence of fasting whole
blood in healthy subjects. ] Am Coll Nutr. 2018; 37(1):
24-33.

28. Casedas G, Les F, Gomez-Serranillos MP, Smith C,
Lopez V. Bioactive and functional properties of sour
cherry juice (Prunus cerasus). Food Funct. 2016; 7(11):
4675-82.

29. Thangthaeng N, Poulose SM, Gomes SM, Miller MG,
Bielinski DF, Shukitt-Hale B. Tart cherry supplementation
improves working memory, hippocampal inflammation,
and autophagy in aged rats. Age. 2016; 38(5-6): 393-404.

30. Kim D-O, Heo HJ, Kim YJ, Yang HS, Lee CY. Sweet
and sour cherry phenolics and their protective effects on

I
I


http://dx.doi.org/10.29252/shefa.8.3.1
https://shefayekhatam.ir/article-1-2116-en.html

[ Downloaded from shefayekhatam.ir on 2025-11-07 ]

[ DOI: 10.29252/shefa.8.3.1]

v uL......\Lu g a)Lc..i) Gomiiad W )9

= & -
g—_‘:&-.'hs_}J=; a‘—"—m

neuronal cells. J Agric Food Chem. 2005; 53(26): 9921-7.

31. Matchynski JJ, Lowrance SA, Pappas C, Rossignol J,
Puckett N, Sandstrom M, et al. Combinatorial treatment
of tart cherry extract and essential fatty acids reduces
cognitive impairments and inflammation in the mu-p75
saporin-induced mouse model of Alzheimer’s disease. J
Med Food. 2013; 16(4): 288-95.

32. Tahsini L, Heydari R, Ilkhanipoor M, Zare S, Nejati
V. The Survey of administration of cherries ethanolic
extract on the serum levels of lipids of diabetic rats.
Journal of Medicinal Plants. 2010; 1(33): 41-8.

33. Longa EZ, Weinstein PR, Carlson S, Cummins R.
Reversible middle cerebral artery occlusion without
craniectomy in rats. Stroke. 1989; 20: 84-91.

34. Buege JA, Aust SD. [30] Microsomal lipid
peroxidation. Methods in Enzymology. 1978; 52: 302-10.

35. Bromont C, Marie C, Bralet J. Increased lipid
peroxidation in vulnerable brain regions after transient
forebrain ischemia in rats. Stroke. 1989; 20(7): 918-24.

36. Szabo ME, Gallyas E, Bak I, Rakotovao A, Boucher
F, de Leiris J, et al. Heme oxygenase-1-related carbon
monoxide and flavonoids in ischemic/reperfused rat
retina. Invest Ophthalmol Vis Sci. 2004; 45(10): 3727-32.

37. Bak I, Lekli I, Juhasz B, Nagy N, Varga E, Varadi
J, et al. Cardioprotective mechanisms of Prunus cerasus
(sour cherry) seed extract against ischemia-reperfusion-
induced damage in isolated rat hearts. Am J Physiol
Heart Circ Physiol. 2006; 291(3): H1329-H36.

38. Shukitt-Hale B, Kelly ME, Bielinski DF, Fisher DR.
Tart cherry extracts reduce inflammatory and oxidative
stress signaling in microglial cells. Antioxidants (Basel).
2016; 5(4): 33. doi: 10.3390/antiox5040033.

39. Matias AA, Rosado-Ramos R, Nunes SL, Figueira I,
Serra AT, Bronze MR, et al. Protective effect of a (poly)
phenol-rich extract derived from sweet cherries culls
against oxidative cell damage. Molecules. 2016; 21(4):
406. doi: 10.3390/molecules21040406.

40. Ferretti G, Bacchetti T, Belleggia A, Neri D. Cherry
antioxidants: from farm to table. Molecules. 2010;

15(10):  6993-7005.

41. Pasquariello MS, Di Patre D, Mastrobuoni F,
Zampella L, Scortichini M, Petriccione M. Influence of
postharvest chitosan treatment on enzymatic browning
and antioxidant enzyme activity in sweet cherry fruit.
Postharvest Biology and Technology. 2015; 109: 45-56.

42. Sari¢ A, Sobocanec S, Balog T, Kusi¢ B, Sverko V,
Dragovi¢-Uzelac V, et al. Improved antioxidant and anti-
inflammatory potential in mice consuming sour cherry
juice (Prunus Cerasus cv. Maraska). Plant Foods Hum
Nutr. 2009; 64(4): 231-7.

43. Lambiase MJ, Kubzansky LD, Thurston RC.
Prospective study of anxiety and incident stroke. Stroke.
2014; 45(2): 438-43.

44. Kent K, Charlton K, Roodenrys S, Batterham M,
Potter J, Traynor V, et al. Consumption of anthocyanin-
rich cherry juice for 12 weeks improves memory
and cognition in older adults with mild-to-moderate
dementia. Eur J Nutr. 2017; 56(1): 333-41.

45. Liu Z, Cai Y, Zhang X, Zhu Z, He J. High serum
levels of malondialdehyde and antioxidant enzymes are
associated with post-stroke anxiety. Neurol Sci. 2018;
39(6): 999-1007.

46. Xiong X-Y, Liu L, Yang Q-W. Functions
and mechanisms of microglia/macrophages in
neuroinflammation and neurogenesis after stroke. Prog
Neurobiol. 2016; 142: 23-44.

47. Park HR, Park M, Choi J, Park K-Y, Chung HY, Lee
J. A high-fat diet impairs neurogenesis: involvement of
lipid peroxidation and brain-derived neurotrophic factor.
Neurosci Lett. 2010; 482(3): 235-9.

48. Brekke E, Berger HR, Widerese M, Sonnewald U,
Morken TS. Glucose and intermediary metabolism
and astrocyte-neuron interactions following neonatal
hypoxia-ischemia in rat. Neurochem Res. 2017; 42(1):
115-32.

49. Garcia JH, Liu K-F, Ye Z-R, Gutierrez JA. Incomplete
infarct and delayed neuronal death after transient middle
cerebral artery occlusion in rats. Stroke. 1997; 28(11):
2303-10.


http://dx.doi.org/10.29252/shefa.8.3.1
https://shefayekhatam.ir/article-1-2116-en.html
http://www.tcpdf.org

