[ Downloaded from journal.rums.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.17353165.1396.16.6.4.6 ]

89y Jho
Olrad ) (S pole ol KLS1S alxo
OFV-DOY AYAF a9 s NP 0,90

29 o Gl il g SSUD S Shos WS o duwl <CIg 8 ST
092 A5 I (A6 g Ml Sl 9o 42 Mo S g0

3 51305 ! plaosmo Fpade gslond 3l B "G 3L 50 (S w39y (il &b (GOl umo

WIFNY e Bpds  AFIFNF tooi i i adlol cdbyd  ASIFY (Mol cagr oims g 4 dlio Jlo)l  AF/F/IY 1allie b 5o

s o)
w0 Hlas salplonl Gllllas 5 09,5 o 8l Galize SE jo 4 Cewl Jgi8 oS 5 sl g 8 i g )
dalllas ol 51 Bos ol e o Jolu jo Sl o 6}9%%1M ‘@lW|L§QT Sl elle cuS 5 opl &S
09 nsS 3 b e Sl deidse Joe 5o snsS I (AU Al PS5l 6 pKiny el S8 S o

245 C57B6/J o135 5 sla jbge 4o

b Wl ase 7 oae 4 Sl Jgeme 138 @ TV Gl 4y 93 005 (9558 aliwsr salialies w2 09
Okl Ho ol oailyes Slls a4 allys) o B39 il e S dhee Voo b o Ojs Tl A p S e Ve b sl ST
5 S99 Osmlindeos § (GA6 alibl> 5 )b, PLS byl caz WSL BLe 5 Y Sl )13, gejl i asie
ool sl Cenls JLS's) slos jonloS, b olidcdly (slo o

@ Cad Y 5le slagib 4 Sllgs  Bolal 05,9 oyliae 5 550 90 0 el g )8 a8 olo lis adllae cpl zls (yasdl
599 b el S 2 coizen (P<2[0) olo (ol Bl ) Sllgm (ood 5 09,9 Oliwe (Jg dP</)) walS (oo J S 09,8
Gl Bl sl o w3l 1) Syl alaize 4 9959 50 53U pley Sl o 0s T3l & psS Shes Ve
b 008 Sl Sy 8 09,5 )8 (gmmlinked Glie 285 (9005 09,5 5O Ggemlinhees

ro9S e g Osebiahead Olie Al L sl Sgd a5 b Glas aalllae ol mls g Sasmi 9 Com

w‘ oé; 6).&“..4 05)")"55 )l Gwl) Jl}ﬁf& LS)‘)"O‘ 9 Jl.:ﬁ 4.'45[? J)’L}‘ )‘ ‘wﬁju\;o?i..”

Oise (9 nsS «abidls (srnlilios capul Sy 1 guuls olf}"‘s)

Ol e ¢ o dopd (S sl ol&tils (K oaStils (55050558 ) ol )87 - )

Ol 3 e oo dugd Sy sl oKtils (K oaStils s poke A1 i) -

Ol 53 edpho dah Sy ke otils ¢ Sy 0tils ¢ BT Jlslenl - ¥

Ol Ol Ol 5y o8t s3y o Jsbo psbe Slighos 35 m o Jsbo 3955 5 05,8 (35050558 Sl - F

Ol e oo ot (St psle oty o Ky eaSCails (g3l b 3lil (Ui ok ) = 0
erezvani @yah00.com : S5 Sl oy o Fa-FAY FEVY K5, 55 o FAFAY SN oals


https://dor.isc.ac/dor/20.1001.1.17353165.1396.16.6.4.6
http://journal.rums.ac.ir/article-1-3751-fa.html

[ Downloaded from journal.rums.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.17353165.1396.16.6.4.6 ]

vl Mins S g0 3 she Ll el g gl 3 Ses I Al S g,8 31 OFY

ool ALl S (555 e (omas olBiws jo ] cudled
RARERRY ROW

Sdsyp a8 wlools olis L3 Sl a8 bl
St eizmed g (omas Sbdle )0 (coge A Sl
@y b puizmen o DY cul sl 3lis ol
eeye @ S hlaws o abiils el oomlie
Solew ol @l (2lse 5 (o plgreds e o ISl
2 S5 Gl A gy aallbe ool el 5l Bas (7]
ez Sl Sk g alile el 5l 6Ky
Ogembickos C8lie (Corpus Callosum, CC) (gl
o398l Jeilge Sl Joe )3 GannsS 5l (AL
D99
o pg; 9 olge

2 @Rl ol goliy ©)500 adllas
ol Dloas g (Kb pole olSlils (59l 53 098
3hasdlas cpl jo ol plil 05 Bgao agl Sloyo g
YooV oo, 059 L CETBO/ ol 5 yoge YY olaws
5 o Sllgs D] 00,5 solitul ain A oy g 05
3 ol Rl pwlidbcan; caSiils 1 ags
50 pBaleyl olutisl byl jo g SBF slo uid
S, [ glidgy a5 > g ol F il ax 0 YO sles
Sl b 5 5 bl Loallygiws gabs 5 azelu)Y
s5bd 9 65lMKS o (oo e (Shyy psle olRadls
D3 ol 05,8 Jolis QB otslesT 5,5 F s ol
)l Pl g a3 peS oaiiSedl o JuS 05,5 alslan
Sl S90Sl )3 5 (g nsS L ot les 095
5 0% oy sl a e, dee Ve 590 L [Austria-Sigmal
Sl S92 oSl )3 5 (g nsS L ot les 095
WD S G0 0)9 Sl a4 p S e Ve ee b
L [AustriarSigmal 55 055 «ygmmlikos sl cago

dodlo

(Multiple Sclerosis, MS) 9,80l Juidse
sras o )0 (e B ol 2l 5 )ler
G B ol 5oy ol 4 obdlis jled a5 ol (635 50
ESTRFCAVNCE [N N  ING RSRNUEC SR IO 51
o2 5 el Jolie o e oS cul glew 0l ) S5
3 ae,s FePO o0 5w oo 7y sHlem 2l
5 Pl e san S5l oS! s ol jles
5 P! Wgd oo abidl> PLs! g Sledbl gils
Vb g5t MS & (L (o po alibl> 5 (5,500
Lyl g oo o3l ol (S0 cuinS cdl el a5 s s
Seolins (S 5oV (oS g e F) sl SO 8
gy dile (e ails jo aS conl Jeid oS 5 (sl
3R 9 $SOPaxsS Jod jl plasin )0 g pasS
Glgyls o g Jwa 5 WU wsle sleogee
Dedion Bl ghe b o olaiuly g
Slge ay S0g38l gloole larcas sl Sdg,8 ¢yl pogdle
b 0y90 S0 (5 xTolr (gmmlinnS] 5l a8 la
Jlo 50 5l omitads ol Sy 8 [V-Al el w8513
Jlo )0 5005 gilulazr o)l gas jl oMl VAPF
Pl dz e al asle oled Ojsea 1AYO
Oegh 4 4z by ke Voo ams o o] Sojslsn
olas JlaSI Tl ol aiS 5 (Ll (el
20,8 Sl @y ey 5l 48,5 sl Jalirl S8
[al
Slareas g 00g SlanST 6T olss slls cuS 5 ol
Oeizen 2edgo 4zl o1 sl Juol, 58 5 s
ooliia s Sl ghls oole ol a8 el oai 3 E
oo el Bilons (ol psis Sletlad Lo 5 sasto
Ll ool Olacl Ll 5 cobons (o xexs

VW48 Jlo & oless (VS 0493

ow,ésﬁf}m&m@


https://dor.isc.ac/dor/20.1001.1.17353165.1396.16.6.4.6
http://journal.rums.ac.ir/article-1-3751-fa.html

[ Downloaded from journal.rums.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.17353165.1396.16.6.4.6 ]

OFfY

“")‘Q“a PR (A

G e S0 oS e o e Sl (SudesS Ao
Sad g wilazd Si138 wa 5l vem Aol 58 sleals
s oS e B e gl 4 1, S S
b aiod ools 18 oliws jo 4ddo V0 Saw 4y Slilgs
A ol F5h edd Ay e 5 ol Sllail Ll L
2 ools I8 phg) Cowd jo les adBo Yo 5l
il Ve e 4 g ol aliloy alhaze 90 o SuielS
oo SG,b alaasa o)ls b ol cols loy les s
WSb S a Gl 9gy9 5l alolBl g 008
VY Sad by adl VO coe 4 (S as)l Sel
b owos e brdnt Sime plyiear el b
OB & Olsem T3l 9 05 S 1, aliie LV
oKiws o lam ovge 4B V5l o 5 Jdiis
@ Ols 99)9 Sz odbs e Olojde 5 23S )3
3,5 S Sl 50k (o) p Sz SUL i
Gyl Al ) Cuz eyl wele YE 1
Cud SoLb adaase 4y Slilgs 59,9 ey 9 0,8 LSS
> 53 Ogmlies (>lyi oasline oo 4 [VF] 0
ke colaitl 550l 5l iles] Gllg> glay
bl jslate pl 4 .0u0,5 oolazwl Luxol Fast Blue
oSkl g peelS b Geee (Sl 5l
w35 518 B ol 5l (oy Vo) e B (8L (ignd
oBiws 5o S0l 5l am gl Wil e (Tlom s
o 0S5 ags S8l sleSgly (Tissue processor
G518 5 peissSen oliws Sl eolail b (555 ahats
el ygiss 51 oslinal b ol oY (55, ablio
05 el
Jsle s 5l oolinul b bl slogmyyr 5w Ll o
5 Y sl k3, oeeyl slresls od,F sl Prism7
Jelo g i g b esls I8 IBle Sy SL (Lo
Ml?bo Ls 4.'05.5).0 6L®)‘69_~ 9 uﬁ)f S Hgo ool

o 9 90,8 bole adBo FO So s g gl 8 cdo b g
4 ol yaes saome bad 5 ol o5 Ll
i by iy Djgonr g alin Foloe 4 alis
ood adaes b ocd S 15 ollgs SLasl o ol
20,5 sl flo> glay pus o solaisl Ojgo
plod gl pz o abias | Sliebl g [V
O g O ol islesl Ojged ol o bl
R DarnsS Gl sl b 4ds cou alin £ e
esolais! 6500l 5 530 il Sl ey g 08,5
2iS Jols laebl Ggabinlies

Sl Sy b cpmmlikes 5l 6y jsliie &,
hlapSdee Ve g Ve lajes g alyy; )90
03,9130 Ggmilimgus Djgods Hhie ST 50 G o3
L alys) bge pogase 5l Ayl 5l eslitul b g oad
sl ot 09,5 Sllse 4 one slajss

5 Sa5ol P bl w5 7 oatis slenl o
o> plmlr (cw)p 12 Y e sl 5l alidl
odlitl (] 6,358 L8, puyp 5 e (ol
agly b aS 0g FexAxV0 o3l b g5L aw lyls Lo o
Siogy wid S 18 e LS oY IS 4 g a0 VY
g 08 o3l 13 (g3l 4w (IO alai) le 3550 )3 Glon>
0975 ., Cud ade A Sl @ Gl oS>
aS Canlagil a4y Gl 99,9 olaws ol Juld o5l
Sle slagil 4 99,9 U slasi i ploxil 5 &g 90 4
aads A Soe o jle 0 S 99y oo oo
e S5 4 sle (gl a5 4y 05,5 Slawi =Vx) - 0)
[Vol (bl slass | (ABC,BCA,CBA,CAB,...)

Jns ol aidle )y n Cox Gioes
BLo olSrns 00,5 alol LuSL BLs oyeey] Bis>
5 S A g 5l S gladed glabaie S

&bﬂydsw‘ (Y'Xf’xv’ M)Qo)‘u\;‘) U""Jj)

A4S Jle ¢§ o yled NS 090

OW)ﬁﬁf}l&o&ﬁ\é&u


https://dor.isc.ac/dor/20.1001.1.17353165.1396.16.6.4.6
http://journal.rums.ac.ir/article-1-3751-fa.html

[ Downloaded from journal.rums.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.17353165.1396.16.6.4.6 ]

vl Mins B g0 3 jhe Ll Lyl g ol 3 ,Slas IS el S8 51 0FF

=N

&0 T

4l

204

Sponatmus of Altamation (%)

u

& & &
[ = A7 -<:
Dq"'-" & D"ﬂ"

Aoy p el &S9S5 Lilcke (s go T -F ldses
Mean £SEM </ -8.Y jbo s0 Jaio sld o bwl>

44 5 &
= T
—_ al:l.
= i HE
5 r—y=
Eoanl
oy
L
E 10/
b
a 1 T
o 2 o
o & o
4 £ %
47 4 A
& &

G S Ol y ol 9,5 Cilisko (SUj9S ST 1 sl3g0i
Te 393 b cwl Q9,5 .l JUS O30T 50 <GLb dbidzxo
b 3919 p3b Oloj 13 SIPI Sl O g ST 4 Py
CPZ: b Ogpper oS Cllyd 095 & Cowd dhiixo
«#P<./-0 FA: Ferulic Acid LCuprizone treated Group

Mean +SEM

JLSo 5l S5, b sl e slahp aslllas

Sles J S 09,5 10 slaiy mmz aS 0l lias ol el
oo o515 5 g, wi0s8dl slaws g cadls oanlo
Gblie 93,85 0aiiS il ;0 09,5 o .ol 009y (o2
SreS  lacamg aiogSdl slaw 55 g cule W3B
L oo Jlos lobge jo Cpuiomen 09 ocdwline B
Orbee O )y Sl oS ke Vo a0 b sl S5 8
pig olaws g oy las swgesme i3l
P A WO PR IV T SUNRTIR RIS i

Doy Sgplas SrLolS

L cloosls bl 5JUT 00,8 ags MeantSEM
Qyoﬂm 5 OneWay ANOVA (ool ;| ool
009 bgre mhw ab plbl Tukey (glawslas
ol o0isazd S i o P<+ [+ oDz
09 nsS oaS8l,S 09,8 Dllga S99 Slass o
Ah oS Gyl gme Dglds JpuS 09,8 A4 Cad
Sl Slgd b clls> Jled &S Jps (P<2/0Y)
S Yl lagil 4 Sllgus 09,4 dlaws a5 ol el
(O Jloged) (P</+0) b hals (455255 05,5 @
2 llae ol 4 e 9 nsS SL S (eires
@ Sllg> Bolas 0959 Rl 5 (5 9955 Seys
S 055 olen a5 s (P2 1+0) b e slasil
Jl3ged) aid onmlive (Folds sl S5 2 L Jless 095

2004 (Y

=

o
=1
1

Step hrough lafency [sec)
=
=
N

_'..I.
-
..|1-

W 3919 ATy Al TS5 Lilizo (S 90 ST -] s3g0
S5l v 39,9 AT 40 AL Skl ] U949 . o (S5 5L
A slo
CPZ: Cuprizone treated Group &FA: Ferulic Acid-/-/ «
*P<./-J.Mean £+SEM
9 O9nsS oS Il 0 (slaog S Dy 59,9 (o o
O% 09 il @ S Ve e bl SOJs )8
Goldi olfiws SoU Cond @ J5S 095 4 s
3959 oloy o a4 Il 0 ((P<e/+0) ol oayd (g o e
WS ke Ve 590 b ol g8 Lo les Sllg>
A5 098 4 Sl Silogme e o 09 )l
(7 loge) 00,5 sanlie

VW48 Jlo & oless (VS 0493

Oy S5 f}ua&uu‘u,,u


https://dor.isc.ac/dor/20.1001.1.17353165.1396.16.6.4.6
http://journal.rums.ac.ir/article-1-3751-fa.html

[ Downloaded from journal.rums.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.17353165.1396.16.6.4.6 ]

I O g @3ld ooz

b ol Sl S50l b S 09,5 b IOT duplio 5 2,55 (S0, 90 (STdty s I T S050 I 3550 pga - S
20 Sy oz <Ib B 5 A difoudgastio S pu b o (JE (SLES § i b Cowg s bR S Jgho (F1 g 5P (2l p)
M6 idul 9 59 Gblo 995 w9 05,5 10 (Sl pu <b D 9 C (LAB) b CIb 10 Cowg s lidgCIl (Sl Solo o f 55 09,5
09,5 13 (Sl e S0 F B a0 0 OLU AT Cowg ) lidg I (S S3he AR vl Cpilio ot 53T (S 0B (_yilS) pileo
28 Sl s I H 9G o fghos s it [35] 3 (oil) g ) bio TN (S 5ho o5 s 0159 SIGT 40 35 Ao |+ ] g 45

A0, oudllo O 31 51550955 Y S Cormid ) bidGTII (S b NS Lyt 181 Oty 079 ST 4 5 (o |+ + o] 09,5 09,57

W45 Jlo o8 0,ladi VS 095 Olndy (S 3y p ke o5 alons


https://dor.isc.ac/dor/20.1001.1.17353165.1396.16.6.4.6
http://journal.rums.ac.ir/article-1-3751-fa.html

[ Downloaded from journal.rums.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.17353165.1396.16.6.4.6 ]

weds Moo S8 5 90 )3 jhe Ll il g L 3 ,Ses UM el S0 1 0FS

Odee 0515 05 Sl sl g3 (Syan 590 90 y0
O O3S 055 A Camed Wl aiagSl slass g
Ao Ois @l & pS e Ve 590 S Gmnlye oS
ol las 1) (6 e
abadl> g 4l F e HL3, g mSoslil gz Y 5l ;)
Silpol il pw)n S SL LS Ly ol
9rnsS b les VW] sgi oo oslin] Sllges Jlad i
ol 9 Y Sle lagil 4 (le> 550 Rl 4 e
Silpml albble al emes 5 GO adss slS
ol 5l Sl a8 DAl sgd o cllgs Jladue
By Gep g Al el ke w0 sl A
et (et Olllas o Dl el S99 el
5 s PLS v el sl Sy b a5 ol
DYl 008 0o Jlow cov Ollgs abibls ol
SSysba g mls ol alise 5 b adlas glaadly
oIl 5l lagil 4 95 595 09,5 Sy 39, olass
sl S8 a5 oy 2l 1alS gl (o 5 09)9 5
A 9g,9 dlaws ol 5l coliiwlsge je0 g0 o o
2,5 G5 ol Sllg> (o5 35,9 MU 5 5k slagile
Seie o3le dilee slagygye 5l slaws Sl e
bl ol B sl glaes idu j0 g oyl i
e o] MS ile o mSls oYLl Lol

Ive-vyl el glas

Sl K558 0SBl y0 09,5 )0 A5 Sy o0 i 4
Sl ez On 39 Sl @ p S e Ve Geo b
A G g )aiogSl 5 dee jlin ST lylo
09,5 b anlie ;o Glime cnl Wl sl (555065 095
el yieS o 039 il @ p S e Ve del SOJ5 58
O )

= .

5 Gty slosel e g0 o addllas ()

obis dsllas ol mls wl bl 28U LgLaLg},,ALiS)
4 99y Sl )L, ALl Wl oe (o neS &S ol
O b sk it a5 wes Al 1Y Sl slagle
28l el sl Sdgy8 b s sle bl
39y olaad aslllae (pl jo (5,l8) Koo a3l iz
ol 0apnsS & o sl slagil J3ls & s s
2 (oS 9959 gt el sl SJgy8 5 ol als
SIS 5 St Bl ppeil @bl slegily
Sloog S bl 3959 b oy 5o o alS
590 b assl S b sl 9 (g peS s edl e
olilss S, abaame 4y (335 il 4 p S ke Ve
Sy oS el )0 09,5 50 Ll ogy plls 09,5 4y o
09,5 & Cmad 5 (33 sl @ S e Vo 550 L o
30 eiorad .330,50 camlin Lg)lasz_u Solas ol
JLSy) el Sy (ouliszdl slagasls b b,
3 e 051y glaiy pz slad a5 0l lid ol cild
Lol g s ol 09,5 ;0 bacamng ai0sll slasws
Gl g elee a5 Bl Sl (g5 nsS S8L

S Jys il S5 095 A S bl a3l

VW48 Jlo & oless (VS 0493

ow,ésﬁf}m&m@


https://dor.isc.ac/dor/20.1001.1.17353165.1396.16.6.4.6
http://journal.rums.ac.ir/article-1-3751-fa.html

[ Downloaded from journal.rums.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.17353165.1396.16.6.4.6 ]

OfY

“")‘Q“a PR (A

093 Sl ol s ol she (ondge (oSaml 3 (oras
solais! Glagpl Ll L ctals Lo b
i3l el apnsl S8 wizmen [¥Y] ds o sl
Basic Fibroblast ) bFGF __cac o, 9356 s 5les S
logoliges ,S9x8 slo ok (59, » (Growth Factor
Wicly o abowgts ol cnl (s0)95 05, 5 PCI2
(Mitogen-Activated Protein Kinases)y MAPK 4,
A A sl ol Sangh oezes [VF] sps
el 3 (ol Sy (2l5 5 sl S5 8 ilidlns
Protein ) Akt JiKw yo Sl jl 250 oS
590 shmgh e owimes YOl cul (kinase B
TOPUR) JRWN 5 QU PORPURE g
Sl 3 s el Jobo JB1s oonlS o ials e
2 s oo Sye sy cunl S cel Gl
S Ko Bub gl Y] el sad gihe oS
P33 slagy; ole 5 aw SLwls codld fals bl
P21 5 (ol Jobo Sy 3 3 B9)
(Jslw a5 ,> Folas) (CDK-interacting protein 1)
sladsho yo 1) ol 51 (50 5enpl gslawst col
Sl S5 rizmen [YV] ol S aze Vsl S
9n9 Joe 50 1) g Wiaglll S ye Cewl aislys

Sl oais asrin ] peadlSe a5 a2s ialS MS
[yal
& S Az

5 ST ET ol 4 azg boasll Sy
e 3 ke oST5 Laas 4 i peac Cblas

(Odoo 4z g5 BB Jads a5 o) oo Gl 4y 000 )8 lany

3345 Sl Sl yeslogs (s low S MS (6 Lo
5355 b euns b koo i Juls MS g e
b Oebee 55 5 (0L b elee 56 5 (sl oo
INY] el onnsS s oo olge ool
5 s S L 5 g8 a5 wilesls lis oladss
S 5ie IV SLoS oo 5l S iosSl
5 Seped OgelienST g sl ol (I8 o
IS gty [VE-YO] 058 0 ook cpl o Sy
Tumor ) P53 (sigum! eigp ahwly b jeugl «
Solow onl IVF] 058 o (ygmmlidss o (protein ps3

IYV-YAl 598 o (5,50
SlaS 5 5l (a9 99b o0 S8l oged 9 M (g
=z b o a5 il Angelica Snensis Ly SlS
olos 51 Ival 0,5 o )15 ooliiuls e 05,58 joboas
0% ORIl 4l g gl Slg 3 ol oo
ot sl imgn LYY oy ab e el
O e Sl Sgd Sles pigm a5 wisly Ll
2l e i sbdsbe b il
Sl yeiores Iyl 205 oo Sllgr oS g
23 e last g5l Gl 4 e dnl S5 8
w55 e Gk Sl ale G 50 Sl ol Jos
5500 ctmgh L¥V] culons conl Joe o lajlég Sl

cladlre s lls sl Sdgys as sly las g

VW48 Jlo 8 oless (VS 0,98

OW)ﬁﬁf}l&o&ﬁ\é&u


https://dor.isc.ac/dor/20.1001.1.17353165.1396.16.6.4.6
http://journal.rums.ac.ir/article-1-3751-fa.html

[ Downloaded from journal.rums.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.17353165.1396.16.6.4.6 ]

weed Mins B g0 )3 she Ll Ll g gl 3 ,Ses IS el S g,0 51 0FA

sl aladl> )3 il sams GLis el 09,5 & S
@ ek Vo 50 b asul Sl b Ll el Jlb g
el 0o (als cpl 5l @le o 039 3]
e Sl dlie cnl (s s 1 Giloya8 g ST
Lo 45 0aStils (635 50 oltulojl jo (Jad> ) il>

Anleige S5 WS )b G cnl el o )

Gl s pas g e 6,5 aadls cd 4 e
Y osle 6513 ogesl p0 el S5 slaog S gl
09,5 @ls aS Jlojo el oad J3S5 09,8 4 Cud
abdl> PS5 syl Pl S annsS
2B ey Jlogine el (B 5l el 032 g
9 O9nnsS eanScdl s leeg,S o Sllg> o959

O o sl p S ke Ve ses Lol SOy

References

[1] Hauser SL, Oksenberg JR. The neurobiology of
multiple sclerosis: genes, inflammation, and

neurodegeneration. Neuron 2006; 52(1): 61-76.

[2] Weinshenker BG. Natural history of multiple
sclerosis. Ann  Neurol 1994; 36:suppl:s6-

11.Review.

[3] Olivares T, Nieto A, Sanchez Mp, Wollmann T,
Hernandez MA, Barroso J Pattern  of
neuropsychological impairment in the early
phase of relapsing-remitting multiple sclerosis.

Mult Scler 2005; 11(2): 191-7.

[4] Deloire M, Sdlort E, Bonnet M, Arimone Y,
Boudineau M, Amiera H, etal. Cognitive
impairment as marker of diffuse brain

abnormalities in early relapsing remitting

multiple sclerosis. j Neurol Neurosurg

Psychiatry 2005; 76(4): 519-26.

[5] Summers M, Fisuikul L, Anderson V, Mikker
D, Cipolotti L, Ron M. Cognitive impairment in
relapsin-gremitting multiple sclerosis can be
predicted by imaging performed severa years

earlier. Mult Scler 2008; 14(2): 197-204.

[6] Chiaravalloti ND, DelLuca J. Cognitive
impairment in multiple sclerosis. Lancet Neurol

2008; 7(12): 1139-51.

[7]1 Xu T, Pan Z, Dong M, YuC, Niu Y., Ferulic
acid suppresses activation of hepatic stellate
cells through ERK1/2 and Smad signaling
pathways in vitro. Biochem Pharmacol 2015;

93(1): 49-58.

VW48 Jlo & oless (VS 0493

ow,ésﬁf}m&mwu


https://dor.isc.ac/dor/20.1001.1.17353165.1396.16.6.4.6
http://journal.rums.ac.ir/article-1-3751-fa.html

[ Downloaded from journal.rums.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.17353165.1396.16.6.4.6 ]

b¥a

Q\)&QA PR (A

[8] Palacio L, Cantero JJ, Cusido RM, Goleniowski
ME, Phenolic compound production in relation
to differentiation in cell and tissue cultures of
Larrea divaricata (Cav.). Plant Sci 2012; 193-4:

1-7.

[9] Zhao Z, Moghadasian MH. Chemistry, natural
sources, dietary intake and pharmacokinetic
properties of ferulic acid: A review. Food

Chemistry 2008; 109(4): 691-702.

[10] Yabe T, Hirahara.H, Harada N, Ito N, Nagai T,
Sanagi T, etal. Ferulic acid induces neural
progenitor cell proliferation in vitro and in vivo.

Neuroscience 2010; 165(2): 515-24.

[11] Hou YZ. Ferulic acid inhibits vascular smooth
muscle cell proliferation induced by angiotensin

I1. Eur J Pharmacol 2004; 499(1): 85-90.

[12] Kim MJ, Choi SJ, Lim ST, Kim HK, Heo HJ,
Kim EK, etal. Ferulic acid supplementation
prevents trimethyltin-induced cognitive deficits
in mice. Bioscience, Biotechnol Biochem 2007;

71(4): 1063-68.

[13] Mi G, Gao Y, Liu S, Ye E, Li Y, Jinx, etal.
Cyclin-dependent kinase inhibitor flavopiridol
promotes remyelination in a cuprizone induced
demyelination model. Cell Cycle 2016; 15(20):

2780-91.

[14] Zimmermann J, Emrich M, Krauthausen M,
Saxe S, Nitsch L, Heneka MT, etal. IL-17A
Promotes Granulocyte Infiltration, Myelin Loss,
Microglia Activation, and Behavioral Deficits
During Cuprizone-Induced Demyelination. Mol
Neurobiol 2017; doi: 10.1007/s12035-016-

0368-3.

[15] Ghafouri S, Fathollahi Y, Javan M, Shojaei A,
Asgari A, Mirngjafi-Zadeh J., Effect of low
frequency stimulation on impaired spontaneous
aternation behavior of kindled rats in Y-maze

test. Epilepsy Res 2016; 126: 37-44.

[16] Wang J, Ye E, Cheng X, Zhang X, Liu F, Liu
G, etal. The effects of LW-AFC on intestinal
microbiome in senescence-accelerated mouse
prone 8 strain, a mouse model of Alzheimer’s

disease. J Alzheimer's Dis 2016; 53(3): 907-19.

[17] Shao Y, Peng H, Huang Q, Kong S, XuH.
Quetiapine mitigates the neuroinflammation and
oligodendrocyte loss in the brain of C57BL/6
mouse following cuprizone exposure for one

week. Eur Pharmacol 2015;765: 249-57.

[18] Fan HB, Chen LX, Qu XB, Ren CL, Wu XX,
Dong FX, etd. Transplanted miR-219-
overexpressing oligodendrocyte precursor cells

promoted remyelination and  improved

VW48 Jlo 8 oless (VS 0,98

ow,&ﬁf}ua&uu@


https://dor.isc.ac/dor/20.1001.1.17353165.1396.16.6.4.6
http://journal.rums.ac.ir/article-1-3751-fa.html

[ Downloaded from journal.rums.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.17353165.1396.16.6.4.6 ]

vl Mins b g0 3 she )Ll el g gl 3 Shes I Al S g,8 3100+

functional recovery in a chronic demyelinated

model. Sci Rep 2017; 7:41407.

[19] Makinodan M, Yamauchi T, Tatsumi K,
Okuda H, Takeda T, Kiuchi K, etal.
Demyelination in the juvenile period, but not in
adulthood, leads to long-lasting cognitive
impairment and deficient socia interaction in
mice. Prog Neuro-Psychopharmacol Biol

Psychiatry 2009; 33(6): 978-85.

[20] Caadbrese P, Penner IK. Cognitive
dysfunctions in multiple sclerosis-a "multiple
disconnection syndrome"? J Neurol 2007; 254:

suppl 2: 11.18-21

[21] Gadea M, Marti- Bonmati L, Arana E, Espert
R, Casanova V, Pascull A. Dichotic listening
and corpus callosum magnetic resonance
imaging in relapsing-remitting  multiple
sclerosis with emphasis on sex differences.

Neuropsychology 2002; 16(2):275-81.

[22] Benavidez DA, Fetcher JM, Hannay HJ,
Bland ST, Caudle SE, Mendelsohn DB, etal.
Corpus calosum damage and interhemispheric
transfer of information following closed head

injury in children. Cortex 1999; 35(3): 315-36.

[23] Praet J, Guglielmetti C, Berneman Z, Vander
Linden A, Ponsaerts P. Cellular and molecular

neuropathology of the cuprizone mouse model:

clinica relevance for multiple sclerosis.

Neurosci Biobehav Rev 2014; 47: 485-505.

[24] Pasquini L, Calatayud CA, Bertone Una AL,
Millet V, Pasquini JM, Soto EF. The neurotoxic
effect of cuprizone on oligodendrocytes
depends on the presence of pro-inflammatory
cytokines secreted by microglia. Neurochem

Res 2007; 32(2): 279-92.

[25] Acs P, Selak MA, Komoly S, Kalman B.
Disgtribution of oligodendrocyte loss and
mitochondrial toxicity in the cuprizone-induced
experimental demyelination  model. J

Neuroimmunol 2013; 262(1-2): 128-31.

[26] Hagemeier K, Lurbke A, Hucke S, Albrecht S,
Preisner A, Klassen E, etal. Puma, but not noxa
is essential for oligodendroglial cell death. Glia

2013; 61(10): 1712-23.

[27] Litvan I, Gtafman J, Vendrell P, Martinez JM.
Slowed information processing in multiple

sclerosis. Arch Neurol 1988; 45(3):281-5.

[28] Rao SM Memory dysfunction in multiple
sclerosis;. Its relation to working memory,
semantic encoding, and implicit learning.

Neuropsychology 1993; 7(3): 364.

[29] Ou S, Kwok KC. Ferulic acid: pharmaceutical
functions, preparation and applications in foods.

J Sci Food Agricul 2004; 84(11): 1261-9.

VW48 Jlo & oless (VS 0493

ow,éxﬁf}m&m@


https://dor.isc.ac/dor/20.1001.1.17353165.1396.16.6.4.6
http://journal.rums.ac.ir/article-1-3751-fa.html

[ Downloaded from journal.rums.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.17353165.1396.16.6.4.6 ]

AR

Q\)&QA PR (A

[30] Trombino S, Cassano R, Ferrarelli T, Barone
E, Picci N, Mancuso C. Trans-ferulic acid-based
solid lipid nanoparticles and their antioxidant
effect in rat brain microsomes. Colloids Surf B:

Biointerfaces 2013; 109: 273-9.

[31] Mamiya T, Kise M, Morikawa K. Ferulic acid
attenuated cognitive deficits and increase in
carbonyl proteins induced by buthionine-
sulfoximine in mice. Neurosci lett 2008; 430(2):

115-80.

[32] Lee SC, Tsai CC, Yao CH, Chen Ys, Wu MC.
Ferulic acid enhances peripheral nerve
regeneration across long gaps. EvidBased

Complement Alternat Med 2013; 2013:876327.

[33] Sung JH, Cho EL, Cho JH, Won CK, Kim
MO, Koh PO. Identification of proteins
regulated by ferulic acid in a middle cerebral
artery occluson animal model-a proteomics

approach. J Vet Med Sci 2012; 74(11): 1401-7.

[34] Lin L, Xiao F, Lai YC, Su JN, Luo HM.

Effects of ferulic acid on bFGF-treated PC12

cells. Zhong Yao Cai, 2011, 34(4): 572-5.

[35] Koh PO. Ferulic acid prevents the cerebral
ischemic injury-induced decrease of Akt and
Bad phosphorylation. Neurosci lett 2012;

507(2): 156-60.

[36] Sung JH, Kim MO, Koh PO. Ferulic acid
attenuates the focal cerebral ischemic injury-
induced decrease in parvalbumin expression.

Neurosci lett, 2012; 516(1): 146-50.

[37] Zzhang Z, Wei T, Hou J, Li G, Yu S, Xin W,
Iron-induced oxidative damage and apoptosisin
cerebellar granule cells: attenuation by
tetramethylpyrazine and ferulic acid. Eur J

Pharmacol 2003; 467(13): 41-7.

[38] Antony JM, van Marle G, Opii W, Buitterfield
DA, Malet F, Yong VW, eta. Human
endogenous retrovirus glycoprotein-mediated
induction of redox reactants causes
oligodendrocyte death and demyelination. Nat

Neurosci 2004; 7(10): 1088-95.

VW48 Jlo 8 oless (VS 0,98

ow,&ﬁf}ua&uu@


https://dor.isc.ac/dor/20.1001.1.17353165.1396.16.6.4.6
http://journal.rums.ac.ir/article-1-3751-fa.html

[ Downloaded from journal.rums.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.17353165.1396.16.6.4.6 ]

vl Mins S g0 3 she )Ll el g gl 3 Ses T del S g,8 51 00T

The Effect of Ferulic Acid on Cognitive Disorder And Brain Structural
Deficit in Micein Cuprizone Induced Animal Model of Multiple Sclerosis.

M. Ghobadit, B. Arji roodsari?, M. Yadegari3, F. Homayouni-M oghadam*, M .E. Rezvani®
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Background and Objective: Ferulic acid is a polyphenolic compound derived from some fruit and different
cereals. Previous studies have shown that this compound has antioxidant, anti-apoptosis, and differentiation
properties in the nervous system. The aim of this study was to evaluate the effect of ferulic acid on the death of
oligodendrocytes and demyelination in male C57B6 / J mice in cuprizone induced animal model of multiple
sclerosis.

Material and methods: In this study, demyelination was induced by oral administration of rats with the 0.2%
cuprizone that was added to the usual diet during 6 weeks. Animals were fed daily with ferulic acid at doses of
10or 100 mg / kg of body weight. At the end of the sixth week, the passive avoidance and Y maze test were
performed. Then, animal brains were removed and fixed to histological studies using L uxol-Fast-Blue staining
Results: The results of this study showed that ferulic acid reduced the random entry of animals into the arms of
the Y maze in compared to the cuprizone treated group [p<0.01], but the sequential entry of animalsinto the Y
maze were significantly increased [P<0.05]. A significant improvement in passive avoidance test was observed
in the groups treated with ferulic acid at dose of 10 [p<0.05]. Histological evaluations showed the lower
demyelination in Luxol-Fast-Blue in the group treated with ferulic acid.

Conclusion: The results of this study showed that ferulic acid plays a neuroprotective role in cuprizone models
of multiple sclerosis through reducing neuronal demyelination and oligodendrocytes death.
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