[ Downloaded from jssu.ssu.ac.ir on 2026-06-14 ]

[ DOI: 10.18502/ssu.v31i3.12810 ]

VFVB/FY:e80 yo &6 O3 (Bgo dngels (Sl pele oA idgfy (oole aloo

VN AIYY: Gy G, VEoT 0155w o yloc Ky g o0 030

9 NS I ST Zuily 39 il g (mogS 595 113936 il (o y 9
R0 SuR0 (Sl 5093/ (eS| 4 Wiwo D 5 30 (e

\"s)ua.hd 12"|0 ‘TOLULHU M,, 0 “‘5»9-0 OJ-;QHO s“_SJ.éLMJ ‘J.L?

‘:&b,}; Ao

he Syl aalllas o il caiS SS Lol Sl sk Gl 5o Wlgoe 065 (B)l5e S 4 (gl DY gae ta0ade
8,5 B s n 50 S (oSl Slatge 55 iesS 55 $U g il b e

b Sllge> ol JuS 09,5 coda 3 Jliass I35 5 alme (ige T o g9 5l pole adllas oy p (M)
S50 UR (5500 MR ciyno55 155 slircpuilingls saiiS el s wllo pagS 55 5 0aiiS il plles oaiioglh awnisicdl s
S s (5005355 ot cralingls oaniS Bl s3k0 UR 5 (5m005,5 il 008l 0 (s300 MR eoralingls eansSizdl o
Bilateral Common Carotid ) < yice au3g,l5" oL 5o ad,bogs slowdl Wl 51 L3 59,700 (1095 155 9 g uiliugll (STHe> 920
ats 5l e B byl cmas OS] Ol il sl T 51 e 59, A Gioe 4 g o g9,8 o, 4o (Artery Occlusion
oS shyial WILIB) s =S o5l SloS s bt 3 enSTT (glopua T all 5eilienST il Sk 13in 3500
GraphPad prism V.8 ,133le 5,5 sl 5JUT .ol (5,.505l0il abgs o slocaS Lawgs (TNF-0) fl,505559,55 ,5:51 4 (IL-6)
b plosl

013 530 IR) Saze o33 goSomt] sloiga 53 (558 STl 5 Aend 1 (rnsS 55 5 5 il iy
SalS regS )8 9l g ouwiliugl eaSedl e e IR sl jae ,0 (ROS) ienS] Jld slaaisS (sgimme aisls
ol oailislS oime 5 Sl dgage (P=0.00002) jbgromnd 9unST jgms ozmed (GhiwnS| 5l wpl clled 5 (P=0.00001)
0aiS il 0 sdie IR olo slosise 50 (P=0.009) oae oM wlyas alS ol olis il saig, (P=0.0004)
LB lel) SlogalSsnble ol gohor oeasS)sS b 5 Oolinglb 375 sinized 5 oaslie oasSsS b 5 (gl
ol 2l g3me IR ol Jlzs slaes, ,o 1, (P=0.008) TNF-a ((P=0.00006) IL-6 .(P=0.00003)

R Layl,s )5 coae cibibls Sl31 ghls oleillas 5 SloweST i1 cools s 41 unsS 68 sl 5 uilugil 15 s doms
Sgd 438,85 i 15 sihe S aylpd o canlin gloye SIS 4 T S lgieay Wilgs o 4 Conl (330

le Ghge (oSl (109 598 (il 1 guads” (sbroly

20 ! g ST 5T Gl 1 ouilis 9 u0gS 595 133l puil oy azele (o lal cauzme Bl oo sa>ge b s Ele 1E L
POVEYE ()TN AFY 05 Boao aupd Sy pole olKadly iyl cole alxe . jr0 ddxo (Gl y 398 (oS | a3 Mo slaey

Ol a5 Wlods Ol g5 321 gallaol 31T 831 ¢ tumns J pole 2SI ¢ sombgm 09,5 —

Ol @S (I Gilwp w9 STy Ao «(S55)9iSI g 295 -V

Ol 0l pg (S 3y ple 3219 ¢ gollasl ST 2SS ¢ J9SUg0 Seuiif 09 5 -V

1FOVIOPPY ) ¢ s B9aso dMaliheh.entezari2021@gmail.com : Suig Sl g ¢+ AV FPAFOAF ) 100l (U giumo 0 3kun 93)%


http://dx.doi.org/10.18502/ssu.v31i3.12810
https://jssu.ssu.ac.ir/article-1-5821-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-14 ]

[ DOI: 10.18502/ssu.v31i3.12810 ]

oyl%as 5 5 5El faly -

s 45 sy o s ol b Y lesls Lt oS
Jlosl 5 50 4 33T (esS 155 (s 51 (BBB) (5580 (s>
Pl e ol Gy somlp 5 05 o0 S5l ol Sl
peyas BBB L, adi sl (1Y) ans e LialS jie
ol o 41S 5 a5l > ol Wlice pmasS 55 lydsil
5 03,5 ade glo cnl p adlgice egS S Sly39L oS
hBas nlpl s Al jie 5o 1) (reegS pes cdale
e Slablone 5 oS|G Sl sl aslllas
] @ e slacy jo 0 (el g (s ysS dgl

B YO:) Jbas oI5 5 (2l slagtse 1llges 4y
Lalys wab s ol el sl ) (o Yo
Aoy PO s Cugb, g ol 5 le 4> 0 YOEV L e
ool Sllge> (6,lg5 6l 559 Sl azelus VY a5 > L
ord 3 J8 el Lulps b cllys )5k as
A el athe S G 4 ioles]

ST gl &S0 Gl esS5sS g il S35 wolge
S5 ) 5 el 4z, Slye Kes b ags ol Lo
SCERVPUVS I N | I gt

Sl ) )0 jro duze Gluyes oSl sl <l
S e 3598 Glpd adybgs sl (g) b s 4
L=l (Bilateral Common Carotid Artery Occlusion)
5 (PSS 2 p Sk 00) (el L lagboe laxl an
Gor S g Wb o (S 9hS 2 )5 ke Y-A) (3L
g 9 obnl Gregile V Jsb) (035 bawg Ll Jlosle
b abgiye by 5l cBol adgls Glyd 90 B e
o Shbl o -0 i gl Ay adls S eas Sy el
Ve Sae d LCCA s 5 o ol S jie 055,57 )b 0
om WD g (oot pl slag ()5 dw b adds
laidozsy sazme Slu,is5 090 So CCA 55 0 LSl
b o ek 4y s waze Syl e o 6]
O ile a0 VY peiS, slos k5l Sllga> 0y90 oyl

VF+Y 018 35 cdw o louds (S g (o 090

9 Sl Qo 50 yae 9 Sy (ol Jle 5l (S0 (550 At

Lol s (S 5l rbaie o sl (S S I (g ke
2085 ol Sdge @had b wad pals (V) sS4
PLsS D5l g 39800 (oSl Zl jhe 5l lasl
Bkl slasbe Ll wig) oo o 5l 655 0 b slasle
silogge 0d) fidew glme (Al 5 o> 28l s 4
Oial8l el jae (IR) sozme Sl y93 oSms] ol ()
S8fkes weioe (ROS) St JWb slaaisS atgs
Selse (mat P el g WS o0 S |y (5,0 g
YL slacdale o SlonST ol cud b (b e 0 (V)
5 S Ol 5 wbee elS wad 4 ROS
ol Sligios o9 o SETDNA 5 baysigyy (gesligms]
ooz b leger laenST 5l GluS 5 51 a5 ol ool
Al Jlem 0gh ooliinl SeeSnl 4l 0 S o
25 oot () 0,5 walsz 426 1, (NR) o 5 8
Beta  oLS | oSy copuibnly odlgls 5l (glacgers
5 8 el (sloeg S als s 4 vulgaris var. rubra
3,5 253 ROS (SuiiS oo 5 SlapeST T olss ool
S0e (y5gmd pum  soScmn] ] Ho s dadle I 31L(O)
(V) pi53 Same (3sed - soSoma] ] 5 (F) (8155 Lk
] s 51 5550 45 slanlllae gt sl 00 35S
rae clibbrs 51 ol b sl onis alowl IR (cjie
osdie 6F Gl A ras S 0 ol
095 595 (A) Gl 00 o0l yLits bge o (trimethyltiny
Curcuma  ag=s,; olS pgp, Jbd eole (CriH2006)
SlamS 1l i 0550 50 (5L slas)lS 5 <ol lONga
O b eSS ol &S cwl sad Lo Q) Sl sgxg ]
2 e o4 (ROS) Jlé (5051 slaaiss wolled (0
SO0 aS e Wyl gl ol ol jo cdadlow
SFCH2 055 L (L8 slaog S @ oS 5 cnl SlanaST 5T
S Sl (1)) ol 00 00l o 553500 B o

(_g).x.a m] )J‘)J B |) u...%fﬁf mas oS cladlro

O3 (9ot (Sloyd = (Sl lods g (S pale oGS Ao


http://dx.doi.org/10.18502/ssu.v31i3.12810
https://jssu.ssu.ac.ir/article-1-5821-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-14 ]

[ DOI: 10.18502/ssu.v31i3.12810 ]

clled 6 puSojlail (V7)) wi colitul woys lgeas o
HUgpomnd wemST pgw g bl pedligls VUL
oL g Jollow o, wlel 5 GSH (lgime (s 503l
LCAT cudled 3 (VA) Log, LSOD cudled (V) wis ploxl
b 0,51 (V) Greenwald s,

Y eSS 2! s g gobaw § pSojlul
TNF- LB el (sloeS sinms zobos 603l sl
o Sy solitul saijle Jealljgins gub IL-6 5 @
BioLegend  slews 5l gy el ol
&b eolazw! Abcam 3 Mybiosource

olel Julxigay o

GraphPad Prism V.8 l58ls 5 ;I solavel b laesls 5JUT
56T sl (ANOVA) aal )y il ly 5T 51 o aloul
oSleet Lae Blmsl & jgods baosls b solitul assls

e olbsde

ol olsT olKasls BB ateS Lawgs «pol> asllas
S el 4 Sap el woly
28,5 1,8 anl 5,50 IR.IAU. TNB.REC.1400.022

oS! ol Gl SuSgleyei OYMST Ol ged

WS Olied Gl e e same Sleye>
5 oracall ab il S5 L alis s Saislyys
TS e ees5)sS Plrimslugl S5y ouilugil
25l 2l 4 jmie ol 51 g 59y 4 5 6 )la S
o (IR sl e JyuS b oawlie o Lasls oyl
O Slhed jo Gl g gl e () loged)
U owlugil cas il e Wl slac, o (Sisly)s
ssnlie lls JiS b aelis 13 93 (1 S5 b (uosS 555
G095 395 U 5 gl oS o0 Sl A cnl by s
S5 oSam] ol Ll 5o g9 5l cdadlne 5]

IRV T PICR T

\F.Y é‘é)" A o)lo.& S 9 ™ 039°

o (0S5l (595 5095595 93U 9 il $U 51
o0l olaF GlacSes o Lad> 5 155 b agrlye )0 a8 S5,
Ly s | o yloes ol a5 Sllger 0535 18 s 550
R Gl 51 ey 55y dw oy B> anlllas 3 ails zids
5 Sore bl e plaze ilelaar sl Sllg> w5
» @lrme Ghge Ar Sl ggeme o 0lilge> gahieg S
G, (1100 i 09,5 A & 9 0 oolatul Lol> daslllas
AN oty sansedl e Wl oo, I ol s
w530 IR o, IV« yeos 155 oaiiSeily o wll glacs,
YO) wluglh  easScdl e (gdse IIR sbo, V
S oSl s it MR glacs, (VI (o SskSTp S o
s, VI e S5kS 2 05 koo YO) (ilingls 5 (oS 555
2 Sk YO (iligl 5 (raegS 555 9l ouiisedlyys ol
f’)fg_sl‘"’ YO oo edl o (gdse IIR s, VI ‘(r:)fjl.:f
o558 5 el 9 eesSysS 9 el oL p,S5LS
e MR Gl 513 55, 0 Gl 5 uosS S 5L 5 3]
28l adlsl BCCAO 5l s 5, aw b g ol g4,
foad ool B Y sl Sl a5 ad b, (gl
Y oyes ol i 1) oS> 0 Pl aigSae a5 oo,
5o gl pKin a5 ol sols Sblg a5 ¥ oo ped .o ools
B p.‘> L<" < :‘ O)io.:.; Al Coomws L (f|eXIOn) e

SO gy S, slal jo as wl eols Sllgs a4 Yool
@Boise 5 NSz SeaSl 0 Sad G 4 Blo o
G S F o ol Cews 51 poliay] LS, oS
OF) 0l 000 8 0,08 &5 > ed 9w Ollg>
lgoms (ROS g dad gamlonnsSTyy gobaw (g 5ol
OgeloaanSly asls lgeas (MDA) osal o o9l
o s (VAAY) ), g Dhindsa g, (bl 2 (gand
lagiwigh Ly DCFDA o H2DCFDA o .(10)
SrSoill sl palh Gl gl OV- 5 gl FAR
ole g siludley 5l o 2o sl S e ;5 ROS zslan

O3 (9ot (Sloyd = (Sl lods g (S pale oIS alo


http://dx.doi.org/10.18502/ssu.v31i3.12810
https://jssu.ssu.ac.ir/article-1-5821-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-14 ]

[ DOI: 10.18502/ssu.v31i3.12810 ]

oyl%as 5 5 5El faly _

0] S5 by G 5 syl oo
s o) e ;5 sl elslS e AlB 4 2
el jre il BT cud il 1o Sgug sams i 45 (YC
ok 55 Sl des Loyl (I8l 4 p2eie dazme Gy
a5 ol 5 0y b aslie s o, s o IL-1B oo
30 olS ez gepll il oo Sledl iuli8l saiaslis as
(Oeilngl sauS il yo o, jo (g ol olo Zakaw
Sny s aglie 5 Lol 33 8 S5 b s  i
u|).>| QMQQL&S a5 AS odwlin s J)....S 03;
as oy las uizes @il OS5l oledlas
A s ol IS 53 lgls oas 55 3 S
B g Ol )3 s gime Gl 4 i s (Sle, 09
aS wb plle S 05,5 b awslie o ) jxe ;0 TNF-a
30 GalS ez grpll il oo Sladl iulial snms gl
(Oeilingl sauS il yo slo, o g onl olo Zokaw
ooy b anglio )0 ol 699 12 S5 b eesS 55 5l
Slpl sxmoplis a5 wl cdwlie e JpuS 0g)S
e 5 IL-6 s Lo o Jlosme Ll & e
oaxmoslas aS ab Ml S 69,8 L oawlie jo b,
ol oot sk 55 G sl sk e el s
Oees5 95 U eoilugl sasedl s slac; o (Rl g
S 098 o, b amlie o lagl 590 10 S5 L
LJJ‘ gSsL(b‘...”..\..a g_:‘);‘ o..\.&oul...u a5 ol cdsliw gt

(FC loged) cunl bS5

\F.Y é‘é)" A o)lo.& S 9 ™ 039°

i 55 pl 5| Sb il aalllas sloazil ROS ggize
G Gl a e e same Gleyis3 seSn o
5% Spln VIO Al aSG ok a4y 03,5 o0 0o ;0 gilonnS]
s slee; 3 ROS) 508t Jlb sladiss (sgiome
o U5 05,8 s, b awglio 5 g3ie VR
Sy o gxe ralS wezgcpll (P<0.0001) ui sanliv
L 5 ciligl ocmosS 555l saiSedl s oo, ,s ROS
s g ylonr S5 LE 5o, 0 a4 o] (650 2 oS
b oaalie gite 7S 09,5 b asslie 53 T 5l G o)
=55 Sl ;0 ROS (gyime ials U s
A o e IR lac, jo (esS )5S gilivpuilogil
S L oebugll 9 eesS )5S U nlple (Vloged)
Lulpd 5 seilaeST (5 (2015 @y jzeie (558 (il ]
gl g e dazme sy s5 aSmn] ]
3l Celad jo hals : ilas T slom 3T cudled
bylys o o) jie 50 Jbgromnd 3nST pgw SlarnST 1
JrS 05,8 b aunlio jo suzme Gloyipss (oSl o]
ol (uilingil wazgepll (YA Hloged) ol coslise Ml
ol e s Gl @ jzie gl S5 L g (aesS s
b oamlio o s IR ol s o, i 0 w3l
il collad o ool ald b e JpuS eg)S
oS oy | Lyll 0 o, jae o YUK wlwlw]
28 odelie plle ]S 09 )5 b anolie ;5 daze Jlu, 55
oS5 by e sS 9 lugl wezsnll (F lasel)
Slacsy sie 50 w3l ol clad mhos (I8 4 oie L]
A it JyuS 098 b awslie 10 i R ol oo
s slal alslS gime yo il (LalS (T logal)
ol J5S 09,8 b aglio 5o 500 IR ol s slac,
e SolownST il cud b rals saimolis a5 ol saslive

O3 (9ot (Sloyd = (Sl lods g (S pale oIS alo


http://dx.doi.org/10.18502/ssu.v31i3.12810
https://jssu.ssu.ac.ir/article-1-5821-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-14 ]

[ DOI: 10.18502/ssu.v31i3.12810 ]

o (0S5l (595 5095595 93U 9 il $U 51

Dy Joe 3 she saze Sy g3 sl sl Ll o (Ssss,s8 SIS Slya 55, be)T S 5  uilisgil «esS 45 9 2525 3l ) loged
RO TP B I WIS S PR 1 I - S SOOI SN g O GO
lglis sasmolis ## sl e P<0.001 3 P<O.0001 Jlaz! peans 5o wllos J5 05,5 b dglin 1 I sine slacsglis sauma i ¥¥% o xk
el P<OOL Jlaist gmlas 40 iie J 555 09,5 b dmlie jo Jlo tns

Hit#
I ##u#
HHHH

300 - stestesteske

250 -

200 -
o stesk
(! -
= 150

100 -

50—

0

5 oelugil oy Joe 55 pie saome Gl yiss oSl ol Ll s 1o 530 ROS (ssimme (55, by oS 5 5 uilasil e imosS 55 936 s 3l Y Jloged
A 52925 Gl 31 Gm 59y 4 g Soler s@1 51 RS 555 B esS 558 5
ooz Ll HEHHE o HIHHE ool o P<0.01 4 P<0.0001 Jlu> zdaw 0 e J50S 05 )5 b anslin jo lo gme slaglas saumslas s
el P<0.001 4 P<0.0001 Jliol mhaws 4o e J5uS 09,85 b awlio 1o lo e slacsglis

VF+Y 018 35 cdw o louds (S g (o 090 O3 (9o dugly (Sloyd = (Sl lods g (S pale oIS alo


http://dx.doi.org/10.18502/ssu.v31i3.12810
https://jssu.ssu.ac.ir/article-1-5821-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-14 ]

[ DOI: 10.18502/ssu.v31i3.12810 ]

oyl%as 5 5 5El faly

SOD Aty Umg prtein

]

30—
2= —
20—
1= —]

10—

(6SH omlesimgprotein .

a
|

o

2 5o el 305l8 (s5ima 5 (0) VLIS @) 3Bgranmd 2pnST g 5T Culled (59 oyl S 5 5 omliagils cmosS 595 U 5285 5l ¥ Jlogas
b 32925 Gl 5l e 9y e g (§slem sWI RS 595 0 oS 465 b g Crmibogils w oy Jow 50 ke uzme (Slay 95 (ceSim] ol Ll

4 $3$ 5 $EPP .ozl o P<0.001 4 P<0.0001 Jlozs! gehaw yo Wl J,5S 09,8 b aulio o o ne (slacglis oaimsylis ool 5 4y s g sesrsese
WSl e P<0.001 , P<0.0001 Jjl.>! g 5o St JyS 09,5 b anglie jo b sixe slacgles canaslid o

s

1119 el

b "o
i
0
"t |
, R
= moo P i o
E oo g
= g
L aoo g
- i
200
S = = = = = = =
e e
T s e @ T o
s &5 B ~
et e
-

coo
soo
400

300

I gl

200
100
o

ol Lalp5 50 520 €0 1L-6 5 (0) TNF-0. @) IL-1B (sl gl sims ol sbaw (555 o] S 5 5 gl comass s il 52525 5 ¥ g

oo Lis s g s cir A 539285 1 5| e 59y 4 g olom #WI51LS 55, 0 (e 56S 5l g ailigil Dy Jae 50 e dazme Gl yiiss (oS

locslis saimo s #H 5 #itH dHHHE 02l o P<0.05 3 P<0.01 P<0.0001 Jluisl s 5 wllos J5S 05,5 b dlie jo ylo_ine (slactglis
b P<0.01 4 P<0.001 P<0.0001 Jloxsl plam 10 e J S 05,5 b dulia j0 4o xe

VF+Y 018 35 cdw o louds (S g (o 090 O3 (9o dugly (Sloyd = (Sl lods g (S pale oIS alo



http://dx.doi.org/10.18502/ssu.v31i3.12810
https://jssu.ssu.ac.ir/article-1-5821-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-14 ]

[ DOI: 10.18502/ssu.v31i3.12810 ]

ol ol jo o)l callas ol asllas gl b aS 04 oo
e slaeSyule ol wabs 3 et ais NF-KB
ol s () WS e Ll TNF-0 5 IL6 JL-1 asile
o 5 0 e Jub 1, JAK2 / STATS e oS i
3 oplple (YF) RELPPPRRVRVA] I LsgLe,"Jl szl ass
LT Ll glacnS st 4> 5l i ol bl aslllas
same oy oSl ol Ll o TNF-0l 5 IL-6
b ol b 8l s NF-KB. ol (a3l 45 ol e |, pio
SlacrS g (nl pled Olo Glugl 9 GaesS 556 2925
sacaslis a5 ol mals e R Lals o 1, Sl
J cdiile Sl sl S5 ol 658 el as Sl
aallas o a5 g5ae IR Lylpds jo il 5 mesS555 (5,90
ool s Slalllae Ko sloatily b glhe o oanlie ysl
assls las (Y- YY) o)L, e 5 g0 (o lgie 4 sl o)
g als (g0 IR ;o 19,68 5l cliblone I S1 pagS )68 a5
L C 5lS outign Sl » IS5 L 1, Sl ol
YA ohlSen 5 Silo uized (TV) WS o el
2 Ons Sl cbblee SIS rasSyeS A wis, ST 81
Sl s Glgl e 2 NS S L e VR Ll
o gk 0 5 e Sl als (YA) S (oo Jlos
Ol 45 wals Las (VYY) o Ken 5 J sl ad oo
cladle suse Sl GAS.....AI W’I Ple e ba, )l
1 sl ol aslllae cloazil b llae 45 (Y3) iS5 e
5 oS S S aE s ol sl gy
Ao e MR ol 51 La6 ol 2als 5o uibiusil
Gubos slacudgase | abb oo Gubzs (5,9l9 5l AT el
Gl a5 55 o)lil g Jae ) eslital 4 ol yolo
Slalllas 4 5l gy 990 bS5 liblee S5l 0l
san | Slallas ;o 115 )5 diges 030l ¢y e bl o (Sl

Py oulogl b sl i S ol asdlas o
S0 2o slaise o e R onl 5 resS )68

GolS gl oo Sl (Sl @l 5 2855 )13 (o) 2

VF+Y 018 35 cdw o louds (S g (o 090

o (oSl (59 (05 3959l g (il iU 51

eesS 155 5 ol Sldsil a5 ol ol ol adlia

ol e IR ol jo cae cdablee Ol Gl
/R 51 il guslonST oyl 2olS 3o (598 Ol J1 iz on
STl (slap T collad 5 ols (lis abge ;o (s5he
O_v‘).»l...a 9 (Y‘) Gl 00l U"’)‘)f Sldlas )‘ ‘S)LA-A.MJ ° ‘_g)M
20 ol saxaS Il mals gl SlausSl sl SluS 5 pems
Sl lSsly vl e adg gl v B sl il
Alghls SlSy ol awy oo Sl g 0SS (5,5 el> sl
5 5SS ool & oo Iy ol Atid (555 (s 5]

sls Cus (BBB) (sjx0 b55 mile 5l joue o ooy blss

S ol A eSS 5 Oeilgl 1 Gl wsihe IR
590 ROS (slgize 05 oolanwl cnlie Sloys any3¥
b Sl T Glampl cdld o cas a4 Jsle
O Jldyed a4 e Wlgiee o YL lyme 5 905 0
oyl T ww Gpae § SloST ST sl 5
bl oy sl YL Zokaw Jdo 4 (YY) 05 J3Io
4 ;e «(polyunsaturated fatty acids) alfos> ouis
adlas ;o (YY) wiS oo obml s onwlonnSTy ol
oy Ll Gl oo IR ol a5 0l sumlive Lol
RIB ©ul 4 g GselaSTn a0 5 ROS
o sise 42 w5 55 9 rlingl o (olSin Jlocnl b 2l
A e )0 (g uw‘wlf 9 ROS Slgioe s o0ls
655 (SlownST Bl S sasaslis a5 wdl ralS Sud
2 ROS s 5l o adgh oS sy oo Hhaiay .l o]
CAT slow il el jzals JJs a4 gpme IR ol
INeELY gSL:) SOD 9 H,0, LglbeLig.o‘) oS JL’)
GSH §lpme (20l Gized 5 (eeSThgm sladiSol,
el gy R Gl aS ol oads ools olis (VF) wisly

e s Gl G GlapsSee g g Skl (B

O3 (9ot (Sloyd = (Sl lods g (S pele oGS alo


http://dx.doi.org/10.18502/ssu.v31i3.12810
https://jssu.ssu.ac.ir/article-1-5821-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-14 ]

[ DOI: 10.18502/ssu.v31i3.12810 ]

oyl%as 5 5 5El faly -

sl @ gyile Taly 555 dl, 5 Jol> alie ol
= ol 3T ol yo gyl amde xS Jsl slesal,
288 gl sl by S5l Jlod (15 92l
20,5 o0 (108 5 ST wisile; 53k Gl Cnl el
Sl Jbo (ol

B, 09z @8l o ylas

4 e OS5 Gl ouizes 0 e s Sledl Guals
as ol IR oo, o (So3edg,e SN o0 ials
Aibioe OlaS 5 cpl Fye 5l cdadlee Ol saimslis
o35 555 56 5 il o 3550 5T ame oIS s
ol oledlas s Slast sl el s @
5 ol gyre IR Luyls o 658 rac soScladle
bylys o calin Sy SeS 4SS liedy Wlgi o

5 4,5 I 45 sk A1

1-Pérez-Asensio FJ, Hurtado O, Burguete MC, Moro
MA, Salom JB, Lizasoain I, et al. Inhibition of Inos
Activity by 1400W Decreases Glutamate Release and
Ameliorates Stroke outcome after Experimental
Ischemia. Neurobiol Dis 2005; 18(2): 375-84.

2-Zhao G, Zhang W, Li L, Wu S, Du G. Pinocembrin
Protects the Brain Against Ischemia-Reperfusion
Injury and Reverses the Autophagy Dysfunction in the
Penumbra Area. Molecules 2014; 19(10): 15786-98.

3-Li L, Xiao L, Hou Y, He Q, zZhu J, Li Y, et al.
Sestrin2 Silencing Exacerbates Cerebral
Ischemia/Reperfusion  Injury By  Decreasing
Mitochondrial Biogenesis through the AMPK/PGC-
1a Pathway in Rats. Sci Rep 2016; 6: 30272.

4-Radak D, Resanovic I, Isenovic ER. Link between
Oxidative Stress and Acute Brain Ischemia.
Angiology 2014; 65(8): 667-76.

5-Azeredo HMC. Betalains: Properties, Sources,
Applications, and Stability — A Review. International

Journal of Food Science & Technology 2009; 44(12):
2365-76.

VF+Y 018 35 cdw o louds (S g (o 090

6-Tural K, Ozden O, Bilgi Z, Kubat E, Ermutlu CS,
Merhan O, et al. The Protective Effect of Betanin
and Copper on Spinal Cord Ischemia—Reperfusion
Injury. The Journal of Spinal Cord Medicine 2021,
44(5): 704-10.

7-Toth S, Jonecova Z, Maretta M, Curgali K, Kalpakidis
T, Pribula M, et al. The Effect of Betanin Parenteral
Pretreatment on Jejunal and Pulmonary Tissue
Histological ~ Architecture and  Inflammatory
Response after Jejunal Ischemia-Reperfusion
Injury. Experimental and Molecular Pathology 2019;
110: 104292.

8-Thong-asa W, Prasartsri S, Klomkleaw N, Thongwan
N. The Neuroprotective Effect of Betanin in
Trimethyltin-Induced Neurodegeneration in Mice.
Metabolic Brain Disease 2020; 35(8): 1395-405.

9-Abrahams S, Haylett WL, Johnson G, Carr JA,
Bardien S. Antioxidant Effects of Curcumin in
Models of Neurodegeneration, Aging, Oxidative and
Nitrosative Stress: A Review. Neuroscience. 2019;

406: 1-21.

O3 (9ot (Sloyd = (Sl lods g (S pele oGS alo


http://dx.doi.org/10.18502/ssu.v31i3.12810
https://jssu.ssu.ac.ir/article-1-5821-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-14 ]

[ DOI: 10.18502/ssu.v31i3.12810 ]

10-Malik P, Singh M. Study of Curcumin Antioxidant
Activities in Robust Oil-Water Nanoemulsions. New
Journal of Chemistry 2017; 41(21): 12506-19.

11-Farooqui T, Farooqui AA. Chapter 2 - Curcumin:
Historical Background, Chemistry, Pharmacological
Action, and Potential Therapeutic Value. In:
Farooqui T, Farooqui AA, Editors. Curcumin for
Neurological and Psychiatric Disorders: Academic
Press; 2019; 23-44.

12-Forouzanfar F, Read MlI, Barreto GE, Sahebkar A.
Neuroprotective Effects of Curcumin through
Autophagy Modulation. IlUBMB Life 2020; 72(4):
652-64.

13-Prasad S, Tyagi AK, Aggarwal BB. Recent
Developments in Delivery, Bioavailability,
Absorption and Metabolism of Curcumin: the
Golden Pigment from Golden Spice. Cancer Res
Treat 2014; 46(1): 2-18.

14-Chen A, Xu Y, Yuan J. Ginkgolide B Ameliorates
NLRP3 Inflammasome Activation after Hypoxic-
Ischemic Brain Injury in the Neonatal Male Rat. Int
J Dev Neurosci 2018; 69: 106-11.

15-Dhindsa RS, Plumb-Dhindsa P, Thorpe TA. Leaf
Senescence: Correlated with Increased Levels of
Membrane Permeability and Lipid Peroxidation,
and Decreased Levels of Superoxide Dismutase and
Catalase. Journal of Experimental botany 1981;
32(1): 93-101.

16-Batandier C, Fontaine E, Kériel C, Leverve X.
Determination of Mitochondrial Reactive Oxygen
Species: Methodological Aspects. J Cell Mol Med
2002; 6(2): 175-87.

\F.Y é‘é)" A o)u S 9 ™ 039°

o (0S5l (595 5095595 93U 9 il $U 51

17-Jollow D, Mitchell J, Zampaglione N, Gillette J.
Bromobenzene-Induced Liver Necrosis. Protective
Role of Glutathione and Evidence for 3, 4-
Bromobenzene Oxide as the Hepatotoxic Metabolite.
Pharmacology 1974; 11(3): 151-69.

18-Kono Y. Generation of Superoxide Radical during
Autoxidation of Hydroxylamine and an Assay for
Superoxide Dismutase. Arch Biochem Biophys
1978;186(1): 726: 109247.

19-Greenwald RA. Handbook Methods for Oxygen
Radical Research: CRC Press; 2018.

20-Crack PJ, Wong CH. Modulation of Neuro-
Inflammation and Vascular Response by Oxidative
Stress  Following Cerebral Ischemia-Reperfusion
Injury. Current Medicinal Chemistry 2008; 15(1): 1-14.

21-Torki A, Khalgji-Pirbalouty V, Lorigooini Z,
Rafieian-Kopaei M, Sadeghimanesh A, Rabiei Z.
Anchusa Italica Extract: Phytochemical and
Neuroprotective Evaluation on Global Cerebral
Ischemia and Reperfusion. Braz J Pharm Sci 2018;
54(1).

22-Bodega G, Alique M, Puebla L, Carracedo J,
Ramirez R. Microvesicles: ROS Scavengers and
ROS Producers. Journal of Extracellular Vesicles
2019; 8(1): 1626654.

23-El-Demerdash FM. Lipid Peroxidation, Oxidative
Stress and Acetylcholinesterase in Rat Brain
Exposed to Organophosphate and Pyrethroid
Insecticides. Food and Chemical Toxicology 2011;
49(6): 1346-52.

24-R Buettner G. Superoxide Dismutase in Redox
Biology: The Roles of Superoxide and Hydrogen

Peroxide. Anti-Cancer Agents in Medicinal

O3 (9ot (Sloyd = (Sl lods g (S pele oGS alo


http://dx.doi.org/10.18502/ssu.v31i3.12810
https://jssu.ssu.ac.ir/article-1-5821-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-14 ]

[ DOI: 10.18502/ssu.v31i3.12810 ]

e 5 58k laly -

Chemistry (Formerly Current Medicinal Chemistry- Injury through PKC-@ Signaling. Cell Cycle 2021,
Anti-Cancer Agents) 2011; 11(4): 341-6. 20(5-6): 550-60.
25-Mitchell JP, Carmody RJ. NF-Kb and the 28-Huang L, Chen C, Zhang X, Li X, Chen Z, Yang C,

Transcriptional Control of Inflammation. Int Rev et al. Neuroprotective Effect of Curcumin Against

Cell Mol Biol 2018; 335: 41-84. Cerebral Ischemia-Reperfusion Via Mediating
26-Luo L-N, Xie DQ, Zhang XG, Jiang R. Osthole Autophagy and Inflammation. J Mol Neuroscience

Decreases Renal Ischemia-Reperfusion Injury by 2018; 64(1): 129-39.

Suppressing JAK2/STAT3 Signaling Activation. Exp 29-Li Q, Qu M, Wang N, Wang L, Fan G, Yang C.

Ther Med 2016; 12(4): 2009-14. Betaine Protects Rats Against Ischemia/Reperfusion
27-Mo Y, Yue E, Shi N, Liu K. The Protective Effects Injury-Induced Brain Damage. J Neurophysiol 2022;

of Curcumin in Cerebral Ischemia and Reperfusion 127(2): 444-51.

VBT 10,5 s o kol Sy g (o 0590 331 (Bgo dtels (Floys — (Sl lous g (i3 pale olKlils aloxo


http://dx.doi.org/10.18502/ssu.v31i3.12810
https://jssu.ssu.ac.ir/article-1-5821-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-14 ]

[ DOI: 10.18502/ssu.v31i3.12810 ]

Journal of Shahid Sadoughi University of Medical Sciences Received: 22 Aug 2022
Vol 31| Nov 3 | Jun 2023 Accepted: 13 Nov 2022

Investigating the Effect of Curcumin and Betanin Nanoparticles on
Antioxidant and Inflammatory Response in Rats Suffering from Brain
Ischemia/Reperfusion

Yalda Saghari', Monireh Movahedi', Majid Tebianian?, Maliheh Entezari"

Introduction: Natural products can help in the treatment of many diseases due to their low side effects. In the
present study the effect of pretreatment of nanobetanin and nanocurcumin in cerebral ischemia rats was
investigated.

Methods: The present study was experimental. 40 male Wistar rats were divided into eight groups of healthy
control, healthy animals receiving nanobetanin, healthy animals receiving nanocurcumin, healthy animals
receiving nanobetanin+nanocurcumin, cerebral I/R, cerebral I/R receiving nanobetanin, cerebral I/R receiving
nanocurcumin and cerebral I/R receiving nanobetanin + nanocurcumin. Oral administration of nanobetanin and
nanocurcumin started five days before Bilateral Common Carotid Artery Occlusion induction in rats and
continued three days later. Neurological disorders scores were assessed. After preparing the brain homogenate,
the intensity of oxidative stress, the activity of antioxidant enzymes and the expressions of interleukin-1p (IL-
1B), interleukin 6 (IL-6) and alpha tumor necrosis factor (TNF-o)) cytokines were measured by relevant kits.
Data analysis was done in GraphPad prism V.8 software.

Results: Nanobetanin and nanocurcumin showed strong anti-inflammatory and antioxidant effects in cerebral
ischemia/reperfusion (I/R) rats. The content of reactive oxygen species (ROS) in the brain of I/R rats receiving
nanobetanin and nanocurcumin decreased (P=0.00001) and the activity of antioxidant enzyme such as
superoxide dismutase improved (P=0.00002), and the content of glutathione regeneration showed an increasing
trend (P=0.0004). A decrease in neurological disorders scores (P=0.009) was observed in cerebral I/R rats
receiving nanobetanin and nanocurcumin. Furthermore, nanobetanin and nanocurcumin administration reduced
the expression levels of inflammatory cytokines IL-1f (P=0.00003), IL-6 (P=0.00006), TNF-o (P=0.008) in the
rats with cerebral I/R injury.

Conclusion: Nanobetanin and nanocurcumin has neuroprotective effects in cerebral I/R condition due to its
antioxidant and anti-inflammation properties, which can be considered as a suitable treatment option in stroke
conditions.
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