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Abstract

Background and purpose: The purpose of this study was to investigate the effects of crocin
(Cr) on brain oxidative stress indices in animal model demyelinated with intracerebroventricular ethidium
bromide (EB).

Materials and methods: In an interventional study, female Wistar rats were randomly divided
into 7 groups. Crocin administration was done 1 day after EB injection for 21 days. The values for
Glutathione peroxidase (GPx), Superoxide dismutase (SOD), and Malondialdehyde (MDA) were
measured before and after receiving Cr and analyzed using Paired t test and ANOVA.

Results: The levels of GPx, SOD, and MDA significantly reduced in the group that received
Cr100 mg/kg (P<0.05). The effects of crocin were dose-dependent and other doses did not demonstrate
significant effects on oxidative stress indices (P< 0.05).

Conclusion: The antioxidant effects of Crocin were dose-dependent, and it could be used as a

strong antioxidant in management of patients with multiple sclerosis.

Keywords: demyelination, oxidative stress, crocin, malondialdehyde, superoxide dismutase

J Mazandaran Univ Med Sci 2019; 29 (172): 121-126 (Persian).

* Corresponding Author: Rohallah Fatemi - Physiology Research Center, Ahvaz Jundishapur University of Medical
Sciences, Ahvaz, Iran (E-mail: r.fatemi61@gmail.com)

121


http://jmums.mazums.ac.ir/article-1-12442-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-06-04 |

o)l s(— S ) yee— )L cold dilva_ 1 as

(IP1-1PG) 1WA Jls  Caligus)l  1VP a)lad  @gd 9 Cuny 2)gy

joo gailapu Sl yo pwl glo yoalb p puogyS pili

ulogp pgsasl b oaub ditlina |l s yiigs

lf)ii.o 'f%»ﬁ o
"3918 Cginy
" nai dlihe

" sobld dl 79,

2 1

Jde 53 Gre gSIAnSTT il gla et la 5 (CF) ey ST Ol ST gy ol anlllas (1 Coda 802 9 didblw
23 ke eole Gl J (BB) wiley s p sl 5355 Lok aidas Sl gm

03 SV 4 (B3las 5 b 4 Sl 28 8 bl g i b L s sl Alte &) o 4 adlllae (3 ilagbgy 9 Slge
Sy 055U 8 (La pine pslie s plonil 5, VY Soke 4 EB Gy 5 3l a5 ooy CF s ik oo
oI Cr by 3l A 5 Jod ad 10 53 53 (550 (MDA) 3T (65 0 le 5 (SOD) 3 sams 1S | 5 500 «(GPX)
s el 5 4 5T 5 S 5 sl 05n3T Sl eslinal U5 6,8

Cr\++ mg/kg oS b 5 05,5 4,3 MDA 5 SOD (GPx Zba Crl e 51 ey 457 513 0Lt s lnaidly

313 OLEs |y ams op e Cry e 09 8 S (ysbas 35 595 4 atly Cr Sl 51(p<e/+0) Cdb S gyl sns ysbas

P/ D) azs I el gl e Sb s glages

g‘_g_iQ‘)_..FMcr)‘u‘)_?&ﬁ)cbj_;)_gbﬂ\_:‘u_wbcr QS’\"LS"'“{‘ L;:;TQ‘j:SU GJJB@LDU,«L»JJ:CM'
.;; oslezul MS Ol e LS;L‘)" g:,_lj".\.aj;;\ﬁ:-)b SRRt Q\A:.,S\LSZJT

U s oSy g ASAIT (63 0l € s 57 € g o ol 0 somlichens 153408 sl 25y

OYMs (g sls N 358 s g 5 she
33550315 45t B S| el o e S
oo il 5 o 55 Sl Jelo €315 (6 )lay &6 52y
Experimental autoimmune ) 2 cpesls s
sl L Olejer sk 4 (EAE- encephalomyelitis
bty 9 o seb S5 5 s sAST slac T
5345 WLls OLas (Y410) 0LKen 5 5,45 .(1)AS

E-mail: r.fatemi61l@gmail.com

4o i

(MS- Multiple sclerosis ) s 55 Aol foils

s 45 Sl oo gals 2 ) (6 5la S
LSS 4 i 5 3 (o S6 G5 p e
0 B ol 3t ST 5 5 gl
ke a0l La 55 o S5 el o B e
ol 3 g 48l anw 5 (MBP-Myelin Basic Protein)

S osle 5y 5T 5 0 guST| 3y Cwd Sl s o pe

Ol 3l laal s sls st (S psle oK 535l 59 Dlisio 50 1101 = p0lold Al 79y 1ghaane ilge

Ol 3lsal Glpal s mls skor (S pske ol (Ko oSy (5 g5 Sliknd S o el )
Ol Slsal laal 5 ks i (S5 o ske ol (K53 08815 63503 58 Dl 50 plolkl Y
Ot Slanl Glal sl o (S p ke oSty (S5 00800l (555 pmal 03 8 ltdls ¥

Ol S1al lpal s nls i (ST psle o831 (5551 b DMt S e (50050 657 F

WAV /N0t G

WAV Slodleol Cgor gl ) g0 WAV 23l s e )b

1WA Caiingays)l « 1 VP o)lasd (@l § Caunyy 5)9s

ohdjle (i) eolc olEibily alas 1pp


http://jmums.mazums.ac.ir/article-1-12442-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-06-04 |

pl)lSnsb g 0380 5230 5als

andllan plonil (11 2 8 plonit Olays g —Oloys iy
S 5SS 5 155 03le ol e sla 2 se
S (i p e oails A LT DUl
Aol L O lde 5 Slisle 3T adS™ s eslizal ) ols
el s s sld sl oty B azaS
AT SUl s L LS J sl (sl ol g2
osb Sl 28 8 el Sda sdalae Gyllas
el oS s o 05 S i 4 03l Solat

3 > b s L (Sham Op) (| o dals -\
(EAE) 0lays 034 EB oy 5 =Y EB G5 09k
pfdx,wn)\u O+ Cr sl ys sEB 5,5 —05F 5
EB G-, 5-# «(Cr50, Cr100, Cr200) p &, LS -
Sl G EB oy -V 5 (Tee) 1SS oosl s
MS Jos sl Cg (V) (VEh) J e Jle 3 D>
oslitwl L oy +/VEB 2y e 0 aday S
eoler o st ls (aT s 0 pchan &5
o3 NVEB )y S d ol 5y e Cosl) Caows
b e O 5 b K3 b
Sglite 93 ¥ e LAl I a5, ST by
0SS e S e Y 5 00 s S
ol ) LSS (59005 iz et 5 (00 05
L Cie J =8 Cada L (Sigma Aldrich Co, USA
LGN Sdewp SUS 0 S he )t S0
A s (Sss S ds Ols 2 as S5, 00
Sz O jhe 5 o 4 S Ol 0093 =) 51 oy
> 40 55 ,3MDA 5SOD GPX (sla sul,b L)l
la S jlealinal Uy ey STL led 51 ey 5
S i Sled g (20T s o pabee 5 ik
L Josll ) 523 ulul , (RANDOX RANSOD, UK)
sz_:fo)'l.k_ﬂo.k_&}l_ﬂg;__fﬁ‘x_fup}_m
@)gq_khdua}fjauﬁbﬂsw.x.u
(ANOVA) il s 50T 5 Jatwe t g5beT (slady 5037
s (S 55 ) S S L b oS ) s o
L o

Lo oS ol wile el se egolaw S0t 0L >
ool o Sk O 5SSy slad s
MS Olslass 5520 C3L 53 O3S O gl 353 5 (I sk
Aas s QL MS Ol 655 p Sladllas (N 32 o0
4 Ohlas ol 53 55| el (gla S Ol oS
o S \pI VJLw S35 5 e ls e 55k
Cdle MS Juie 40 M Sl g 3 457 A odaline
(MDA) LaddT s o slle Lile (gaed O guusldinSTT
ST 5T Gla 5T = sho Lol sl adly ol 51
ST 055U 5 «(SOD) 6 o 3enS  gov il
ssb 4 (Glu) o555 48 4 (Cat) ;Y58 (GPX)
3 s S YDA HIs e 55 BB 2alS (g Hls sme
3 oA Sy on S Bl e Ol e o5 e 5l e
oslil 5590 Slalllas 53 T o5lae Cpe 4 B
Gy b 4 Lsls Ol Ol L(F)Cnl 4 8 ) 3
Lo se ool son 40 Ol pie ) (T o)las s
P b Sl eolas il cileg e g ST L el acdes
Il slea S 008 (s by o S8 (ST
S sme S2alS sl sl3T gJSKsly Code 5 05ST)
cat “ b il 531 s MDA 5 GPx ‘5um-j G [P
e aS WUl Olis Sladlas Oer et 0035 e
oS 15T s S 385 0 005 ST 0 lae
I3 e Ol i 31 g 0dld Sl 9 315 sl g AS
e 3L e O greldnS |y 5 GenST| ST Sl
OIS 0 (5,8 sl Kaust 50 b Clab s s
S35 s S A o g polo anlllan plosil 51 ot
3 S S ol 5 il or Sk O gelieST S
Ul 5 o 03101 B o6 8 OIS 5T K O e 4
s (Tecfidera) 1,uS SlunST 5T alie o
OIS 5T 5 SlgdIds Jolize g,0s &S5 Ol 5o

A2 L 1 (MS (g)lews 0Ly 53 8

9 9 3o

S TP b gl O s Sl asdlla

1P 1WA Caligaasy) < 1VP o)ladds (@l § Cunyy 0)9s

ohjle (Al ek oGRSl dlas


http://jmums.mazums.ac.ir/article-1-12442-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-06-04 |

MS (3lgan Jss ga3laamst guyiw) yy gawg)s 136

s S 313 3 sms ol 5 J ST 5 Olays glaes S
U1y 0T 5ot La e o sha s sime 550 ol
iS5 05,8 5 (ol dalt o5 5 sk 4 s
Sl sl aalllas a5 B asil s S b
wliie Sl 4y (S5, 53 (s S (SIS T| 5T
Olays 53 s lubwl g als ¢SG Ol pme an) 1SS
il s OT Glo Ve B8 Sl L 5 (MS ()b
s 4SO, 5 Sheng s L 4o o
L35 S, Olae 5 ol 5 cpy S SISl ST
A Y 3l S 0M A e Ol
Il laas 8 03,57 (25 s S oS I ST
O e 45 0340 53T sl Coda 5 35S
MDA 4 GPx L;L_m‘.J_)_,'T b laline j2als
OLLSes 5 olis (1 )5 5b e Cat Slleb 2l 530
Sla yasli 150l ,ae 5 0ylas Slays SIE1H(YAN0)
02 I MS Jde 4 M 550 5o 53 1nST| o 2l
s S edalie ol adllls b plie s 5 Lis S
3 as S Al OT Jlad GLLS 5 5 Ol jie ) o sleas
03,5 2 Ly a gt ST (BT BB o b
ST ladlSlsly Codm 5 0581 Jlab 3L slass S
5 GPX (slae 5T b ls imn ol 51 4 s
()3 45 o Cat e 2ol 531 s MDA
aas 4S8 Wsls olas (W¥4) 0,8 5 LSS
MDA 5 SOD GPX (slap 5T sl (Ol ie 5 o )lae
s S Las oo R3Sl e oSSl 3L o
03 et DAL o Sl (slaasil L oo
s ¢l aalllan s b s laail (slul
(Vor g0 (X¥O) slac_ble YooV O,LSa 5 He
1 s S 04 055 08 S sl p 8 e
A 5038 (o) p Gk D gl Sla e Lo
ol i |y ol g pdS” 21531 s MDA =l
Cie O30 (Y00 #) O, LSa 5 Sheng .(1¥)as S
Sla b s (G O gl ST 2l 1, CrY e

S s Gp i p WS BIE ol

& 9 b 4l
L) asdllae slapian polis SIUT Y el s

ANOVA ;5 (AB,C) Jar—at 053l 3l esliz il
O 4S5 303 0L JEee t gl das 0 0L (D,EF)
SLa ie s Sb et Sl ey 5 iy 2oL
Cry++ gl aey,§ ;545 MDA ;GPx,SOD
Sol3mme Dl (P <o/ V) 1SS 5 (p <t/ )
OLis ANOVA 0505T mi D =Y ojlads s o)l
35 Gols ime oL EAE 05 5 L aulin 55 48 5l
Crye s gloes ;8 L ¢t d p 5las 1 g polis
R 3 313 s P=2/1) 1,035 5 (p=2/+Y)
CrYve laoy, S LVeh 05,8 s (g)ls cine Soslis

PRy (p=~/~\)b.x:.é§?3(p=~/~\)

A o he *
nl ] i -
! o . 4 - .
; | | k I I
iy LM G Gy e e e Mealy M Om G G e
» e v ,
g .
S 1 . i -
' | I I I _.
o v
. " ]
L L K | : -
|- | | ; ' I I
= l I
Sealy B (e DN GO YR e PRI S e S gy g

ﬁjbﬂjThM&»ﬂyﬂJ%w:\ o lody g gl

.-

CITTS—

OLss 55 5 05T Sl eslizal Loy 5 a5 15 ba e 05057
Oﬁb()b)éﬁﬂékﬁ»%ﬁﬁ»ﬁfﬁﬁ«ﬁb@)&h:@

A3 (o OLS ANOVA Sl aslizal b s o5 8 ples
EAE 65 SU auglio jsp <o/oe ) 8 (/i) 285 /i

Vehicle b awslae,sp <o/e o\ i <o/ Vi p<o/o0:#

W};j):UﬁA{;ldaboLﬁ@lﬁ
ol @‘w'ﬁTdbgﬁéu C}hﬁﬂ dop A e
e ds 2 3 5y 53 |y e 0 2 CPYV e a5 (s

= SI13 e Dogl a5 sy Ol @B e 2

1WA Caiingassyl « 1 VP a)lasd @l § Camyy 0)9s

ohsjls (S eolc olEibsl alss I


http://jmums.mazums.ac.ir/article-1-12442-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-06-04 |

pl)lSnsb g 0380 5230 5als

3y S5 T- Ly lsodss 18 slans ol - SKane
LS (down-regulation) i obasses 5o b
4S5 5,8 (6, S i Ol 5 o B b laasl ILOF)das
G b 3 658 OIS I (5T 68 Ol e 0 s S
Sl 15l s s DSy Sl el
ST 0 5SG 5s 8 55 sl 5T GlansT 5T
J—;:—“JL"Q‘J\—“-:‘.Q{—U-’)C/{ﬁA—‘JJ -\_A}?Ls_n

.5 g eslaznl wjjj&w‘

S Sl

5 Ssle (Jlo Sl el ol
23 3al s pls i S oy e o8l
NS AS L (55558 6 =55 amsbiOly B
Lol o5 il IR AJUMS REC.1395.11

References
1. Ghaffari S, Hatami H, Dehghan G. Saffron

ethanolic extract attenuates oxidative stress,
spatial learning, and memory impairments
induced by local injection of ethidium bromide.
Res Pharm Sci 2015; 10(3): 222-232.

2. Dendrou C A, Fugger L, Friese M A.
Immuno pathology of multiple sclerosis. Nat
Rev Immunol 2015; 15(9): 545-558.

3. Wang S-w, Yang S-g, Liu W, Zhang Y-X,
Xu P-x,Wang T, et al. Alpha-tocopherol
quinine ameliorates spatial memory deficits
by reducing beta-amyloid  oligomers,
neuroinflammation and oxidative stress in
transgenic mice with Alzheimer’s disease.
Behav Brain Res 2016; 296: 109-117.

4. Vakili A, Ainali MR, Bandagi AR. The
protective effects of Saffron against the
oxidative damage in a transient model of
focal cerebral ischemia in rats. Tehran Univ
Med J 2011; 69(7): 405-412 (Persian).

sAbe by gl ieaallas ys s Sy SO
V1L BLas 1 S 31 el (Yee ) O,
O S 51 Ol ol andlles el b
@S AS e S e sV B s S
Gl i o BAS Cte Rl 4 e S5
b odalin O 055 p SAS 0 S e Vet Sao L
GPX esLi aw ;a 55 CrYer 55545 (5,5b
ol el ol (gie S6 o 5 A 4 MDA 5 SOD
Crvee sCroe 555 035 51 0S a3 Ll 5 0 )
S5 50T L slaeds ;8 C b AL W s )
b Ol LS ol gl 1 S5 (S
Al 0ld Col ey S Lo 5 Sl o (il
7 68055507 Ly oo T slaes 8 b

G S 5 A e GHIHIL el Gl S s

5. Bakhtiari Z, Shahrooz R, Ahmadi A,
Soltanali F. Protective Effect of Crocin on
DNA Damage of Sperm and in Vitro
Fertilization (IVF) in Adult Male Mice Treated
with Cyclophosphamide. J Mazandaran Univ
Med Sci 2014; 24(118): 45-59 (Persian).

6. Khosravi A, Omidali F, Rasoulian B,
Choobineh S. The effects of Short-Term
aqueous Saffron extracts consumption on
malondialdehyde and anti-oxidant system
content of liver of young male rats following
an acute bout of exhaustive exercise. Yafteh
2017; 19(1): 20-30 (Persian).

7. Hosseinzadeh H, Sadeghnia HR, Ziaee T,
Danaee A. Protective effect of aqueous saffron
extract (Crocus sativus L.) and crocin, its
active constituent, on renal ischemia-
reperfusion-induced oxidative damage in
rats. J Pharm Pharmaceut Sci 2005; 8(3):
387-393.

1P0 1WA Cuilngaasy) « 1 VP o)laid «@gd § Cany )93

ohjle (Al ek oGRSl dlas


http://jmums.mazums.ac.ir/article-1-12442-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-06-04 |

MS (ilgan Jas 033l guyiwl 13 oawg)s WG

10.

11.

. Sheng L, Qian Z, Zheng S, Xi L. Mechanism

of hypolipidemic effect of crocin in rats:
crocin inhibits pancreatic lipase. Euro J
pharmacol. 2006; 543(1):116-122.

. Raouf Sarshoori J, Asadi MH, Mohammadi

MT. Neuroprotective effects of crocin on the
histopathological alterations following brain
ischemia-reperfusion injury in rat. Iran J
Basic Med Sci 2014; 17(11): 895-902 (Persian).
Hosseinzadeh H, Sadeghnia HR, Ghaeni FA,
Motamedshariaty VS, Mohajeri SA. Effects
of saffron (Crocus sativus L.) and its active
constituent, crocin, on recognition and spatial
memory after chronic cerebral hypoperfusion
in rats. Phytother Res 2012; 26(3): 381-386.

Vakili A, Ainali MR, Bandagi AR. The
protective effects of Saffron against the
oxidative damage in a transient model of

12.

13.

14,

focal cerebral ischemia in rats. Tehran Univ
Med J 2011; 69(7): 405-412 (Persian).

He S-Y, Qian Z-Y, Wen N, Tang F-T, Xu G-
L, Zhou C-H. Influence of crocetin on
experimental atherosclerosis in hyperlipidamic-
diet quails. Euro J Pharmacol 2007; 554(2-3):
191-195.

Abe KH. Saito. Effects of saffron extract and
its constituent crocin on learning behavior
and long-term potentiating. Phytother Res
2000; 14(3):149-152.

Amani Shalamzari S, Agha Alingjad H,
Gharakhanlou R, Molanouri Shamsi M,
Talebi Badrabadi K. The effect of body
composition and physical activity on basal
levels of insulin, glucose, IL-18, IL-6 & CRP
and their relationship with insulin resistance.
Iran J Endocrinol Metab 2009; 11(6): 699-706.

1A Culingass)l « 1VP o)lads (gl § Cumay 0)9y

ohdjle (i) ok slEibily dlas 111%


http://jmums.mazums.ac.ir/article-1-12442-en.html
http://www.tcpdf.org

