e .

” . & .
IranJPP ! Z }d//}“/‘,.}/
Iranian Journal of

Physiology and Pharmacology £1-0Y diuo A (gl <) 5 kol ¥ 0,93  YTAA Jlw

[ Downloaded from ijpp.phypha.ir on 2025-07-01 ]

=

it i (1§ 51 S LTl o gy A w3 gy L RSO et
39 5! Jasd 90 (5 slow (190> Joho 39 (g b Bdlone WS 5

TS Ly < o0l b daen 7 IS Lo

Sl edaly o July ol&iils cpale 0uSisly o olibicunsj 0g)5 )

Ol e ld ol s (S pole sl Rl gilog,ld 0uSisls ¢ pg,ld pole Glidss 3 40 Y
Oyl ST eST olKsily epale 0480l ¢ pwlidicans § 09,5 .Y

WAV o y0e VY b pdy WAY Cudigud)l VA el p

LEVCCS

013)5 oyp ol pl olom Sl Je 5 (95 Blre S8 (250l b)) cae (uliddly gy (a8 adllas (ul 53 18R g Ao
+ Gl

OonsS y3Tazan ¥ Yo 5 ¥ A MOIKG) dul So)Tg50 + JyuS (J S 1 slaeg )5 > atén £ e 4y CETBLIE sl jhge s w9,
ooyl g Grlse sl (lie i i (bl )3 MBS 15y €08 sl Slasn + GginsS g (ol ol J30) (95 eSS e (1Y)
SN S ag Sn 5oy (i 5 (LFB) b e JuSy 5 (H & E) i oS 3l (5l 355y {IHC) (gmphsiaengisns
4355 L)l (TEM) 50

VL (> LFB (39, 53 (p <)) siols L5 S 09,5 b aualie )3 1) (elen Joline o 55 U39) Sl 2 ojunsS 09)5 o laaidly
Sglds o Kon TEM g H&E dHC ol La sy, plo waod i |y (gyloline 3900 (952295 09,5 b dunlie 10 cundlyss 1o sl <SG )lg50 cdale
Luwgio cdale ;> a8 39 TEM oo, 5| Jeols zols ;5 L5 0ls (Uis 95095 09,5 b dumlio 53 sl S5jlg50 0L cdale  sblis @l gl > (g)lolixs
(P <+/+0) 15 oanlie (g holine (blis @l B 55 sl S,lg50

sl o, 5l Olo s o3la il adlao Q:’.l S Cpeomen S0 4B LS by oy Ol9’.’”~ LFB g (5 wlas Oly.c@ TEM :(.5)‘.‘;4’.‘.‘.5
290 SHHC o TEM aisle obj cdd gl slo gy 558 (sba oo,

oS $lon b cud JUSTY (9355 sordgiudgigel ey oSl 1S glaajly

b 3 9-b e S0aSu L byl cue g59 9 jae (ovae EVRTH

oot 4 o5 00 22 )8 i oy Sl ll 2 el ol 3248 el (gl ol ol L o Sl Jille

s sbaglinl ) silow ol goed g Aitan Mo (ol l s s §bygy95 5> amaS] GBI e GME

3 029 55o8 sbacliond o e ool B ol Ui 3 ST & e 5 0a8 oy T
DT el Jiliala gy oliee o) dlauwbio

I3 r J ol b cans Soyee sl SO ol ' Multiple sclerosis (MS)

2CNS

sanadgol.n@gmail.com (ORCID ID: 0000-0002-4509-5336) :=l5lKe Jgtue i gs ™


https://ijpp.phypha.ir/article-1-346-fa.html

[ Downloaded from ijpp.phypha.ir on 2025-07-01 ]

OHKer 9 JSaiw

as s Sl (yp e Jie o ke EAE
039 JSoite s ] 3 (pbaisheny (o (Jg sl (53 50
2 3Bl o L] il Sl b lojen oty pl 15
L] sl oy Sl s 4y o o] s2les (1Sl s

Sl 5l g (b S 5 S (BA) sl S50
SaiS e oyl s sldlis Jolss Tl a8 ol b
Jeals 5 by doa l eoasie Glagsylow Sl o o
V] el o aseiio gl la oyl (208 5 )b
2 I L 4l o b lunsT ol o Sigs, iS4
oKiwd 4 T lacumwsid logms ol g she & yales
olen olo)3 3 01 ST sloe 5l oo 5 655 0 (oras
e sy S L adllas cpl [A] a3l Sge ol ol
Otk o5 p BA (blis (18 saimslis (8L )
tnreS s 015 Wl Lol pl Sl Jio 5 sns sby)
43,5 plox]

sy, 9 2190
PRigk;l Ollge

» dazan A=A, 5 AL CE7BL/G jos o yuw A dlass
35 a5 ol hgtely gl 1 p)S VASYY (559 0390
2 9 3=B)S )8 b 3 LS ©jgo an SUlge
g (o)L 0y93 g VWE Y °C (clodl asbulgs
Ol B0 (6 lyad Sy pole oSl 3 aiels VY
coley s S o )3 Sllas HLisl 5 ol &yge 4 lie
S 3y50 55 Sl W 5t | pate BV IS
A0V 1S Cllges 4,51 ailey Sl 4 cas Sllge
[A] cé 8 g (WY

093 Je dbx
o Laglye 1 cogfngs Jae bl caa bl
A 03> B ogaske Bgy b 13 g 13,5 09 3y o5l
sbad > asblge (Lad (3, S5 co polaio & b i
wlie (Jae ool s 0 ()05 D90 45 40 slalBlas
15 0oy llges 4 athn b e 4 /Y ygp 05 (g9l

JB1 50,5 Oygmodn gyl OMlae BT atén 93 >

¥y

Ol (slen it 9 Ml Sy (S Ol pess
o ol solen ln (b (loy jgin S nl b [V] s e
0,8 (et Jleyd Slelidl I Cua cuwl ol asuie
o> oy 5l S ol gl dlody qwas plas 3)Slee
sbagley cul ghlow )3 SI9U jop jl 6Ky 9 2>
adox I (mae C 8l )5 ey Sloml jelateds J (550
Llais )3 31,8 oolatwl 5y90 (g3lis (sl Jolu g Ay (sl ,giS
e g Mgw 3y O g 4l Jid 4y 1y (el floyd oS
LY )b Josas 1y e
ol Jlodlail a8 asl (o o )5S G (935S
L "ok w55 9 Wy oSl polaid] S e cage
Sl o) 355 4095 " pinleey b Sy ollE
L olyan andss [¥] 23,5 o0 (095095 Spas By wiin
==y I S Bt s e Y lie s g3 nsS
Odisbsey g oruieod ialojl (gl ealitil 5)50 (slaJae
Oligiod by o e (2lp e jl Jae nl 53 .l
TGLEg slamse LSl 5 TpeidlS g ) 2
ol Jias (930085 D950 Pl S0ty 03le lgisa,
o2 531 b sl g (6)18 e 19,280 JEB! o 4
gy IMS ] ccel ue d dtunly jBgemwd dpuSTy g

bl ool oo izren g 00 Slind (55 (g0l
8] 33,5 o Jgbor 5> gilasens oyl

9 Otk J2lye (952095 Jae w00
S50 9 (S ol (gl p RS g uily pishe)
ol oo colen ) it ks b i, 4 48 col
buwgs (paiedeed Sl gl (948 l30 4 Glyie Je
lwlid )3 (e eel wlgi o a5 3,5 o) L8 (950 068
wrli )3 9 Jb Sy 1355l (18 (o 5l )3 Jge Jelse
¥ @] 25,5 pisalied sl

Ol 31975 B 5 giansS b (pdsisleed Sl ) g
Ol bl o Blal asan & Job 5o s diome Al
4 1S o ol 8 ) (LSl ol elee (Sl g da0e
ol Jlo 3 pl 9 oy o Sl g cptiiskie) Jolye
Lo Sl cdagliasl Jas 45 ol a2y L oS

® Demyelination

* Remyelination

® Corpus callosum

® Superior cerebellar peduncles

" Encephalomyelitis experimental allergic

Al $39551e,8 5 (599 b aAlme


https://ijpp.phypha.ir/article-1-346-fa.html

[ Downloaded from ijpp.phypha.ir on 2025-07-01 ]

OHKer 9 JSaiw

U5 48 Sy o o2 3999 3y PBS oo sl s 0
DL Ole B el o 5l Bgye 53 39290 (193 (ol
28 ) all p 3Ly Joloe sl o N o 2,5
31 e e Sodp o b )0 3 AF (olJT Merck
Jodoee yo celw Y¥ Gao &l 5 A 2518 dases 50
Sdodss w9 3,5 51,8 ¥ OC (clos jo /¥ a5l 5311
(ol Merck S ps) )Yge ) 9,5 g Joloxe p3 cacls YF
clacdB b i ww dlsye 3.cé)5 13 ¥ °C clod
Jo—toxo ol (59, g b ool I, B oot
s Slggs |y of MolS' b 0 azseyy MOCT oaiiS oS
Cge 9 e —A- °C
Sy oliad o) lix pg3gllS GugeysS 4l TEM™ [tolej]
,> Cacodylate |8 s 7Y 0331,bolS Jale 13 5 (o o

L] s ool 1,3 ¥ °C clos

s 4 ol 550 il

ol Sy 5 a3l o olgdl iy p
1239V CydannS g Lo

‘u;-’.9)b M )t-’l’ 9 o&bwi uﬁb ) )95.1.9 &
PoiPLS osssS Jbe 4l 1 Sg)See & (2L sl iy
ag (oLl Wetzlar eS8, i) S 92,8 sl lowgs
Rk S lon Jgone (g5s0 ST, (w9 B
9 0l ,,«.i& uJ.uM_ia.u) 3 )] Key) lJbPY w)f P‘.?UI u..o‘..a.o-‘
SIS ey ol b A5 oy ()95 Sy e b
S5y Mg 9 bl U S5508 (ol ) o ol dun
08y WAl aged y A S 068 4 S0y S)ge
DIY] s LU ¥ iS5 5 (6)9 Loy, Sun bawgs

Cownd JUS'y) Lg)‘.:.oi‘.ii) byl Cpminialaod  ow gy

\\"91!
Sl sl g (Lol Sigma oS y5) gb cud LSy
g bgle ()))) 7430 JSU ol o & Lol Merck S i)
NN )l);é sl dodlol &) J9l>m 5 L“uf’)% g A5 Bl
9 S o yme 3 by dm dlsye )3 (50 °C (lod) Wi

1 Optimal cutting temperature (OCT)
2Transmission electron microscopy (TEM)
BLFB

¥y

03,)Lpa e & diljg) oo pin uxe Slelu (" Blaw
V] eé s @)se jo)

oilejl 3,90 a0y S
Pt ain Gid a8 oollo sl hge Jols 1 ]S 09,5
Voo HL Blao J315 52)55 olyon 4 (g5 095 45 oid 3
h(Tolad (e Bl LS sdlow e 53) BA D

H3ges il )y B azam 93 )

2 e & &S 039 s (sla ige Jals BA + S 09,5
g3 e 09,5
95 ;3 (Y- mg/kg) BA saiscdl » Wlo sla yoge ()
JEYIPLETY
90 (\:' mg/kg) BA suuscal rVJlM’ LSLQ’QAGO (Y
JESIZTS
93 5 (A- mg/kg) BA ouiscdl > o sla yoge (¥

JESPLETY

s ain b oS @llo slabge Jold 1095 065 09,5
‘) BA JM_’. SF D‘N 4 Uﬁ)")"; LIy dgb XTIV
.J})}Q} uﬁb)b )51 EWTY 9.) )_)

055 slagbge Jols 09)S cul BA+ (95505 09,5
950 45 o3g dian b Sl opeS LIV gl e b
09,5 oyl 3)S €l 3y Gyge 4 i |y BA 3T atia
292 09)5 j 4w Jold

aan ¢ ;0 (Ve M/Kg) BA oais'cdl s Jao sla jige ()
ey

«an 9> (Y+ mg/kg) BA sascdl » Jio sla oo (Y
ey

95, (A mg/kg) BA ouisScdl ) 09,5 Jo sla g (¥

.)sim

AU aiged 53w o3l
Ojgmody ooy gy A el atin (bl )
Ls—‘*"?ﬁ’u—’ .)L>U‘ )l o IR ) ul?wl 09; pY- )l ‘_;QDLAJ
Sy il 9d ) Ml g el S b wgi 3 e
O § 5l A 4wl (LSSl Sigma-Aldrich

&ip.
°DMSO
Y pps

Al 39551, 5 (S5o)g b aAlme


https://ijpp.phypha.ir/article-1-346-fa.html

[ Downloaded from ijpp.phypha.ir on 2025-07-01 ]

OHKer 9 JSaiw

oSS YY OC o el & Sodods iy, pY g9y (ViVo o e)
5 OisrerieSly by MOG (55, slaasl o9
205 4 el glogad) 535)5 osnlite B csssin gieel (0
L g oad (uSed g (oo oplol (6ol 4l o
Lo oa3a8)S (sl puSe g adllas (5)55 Sy S
olber L Lo JusSy dops byl oz plp Voo olalS)s
9 43505 )50 IMage J 158l 5 lawgy Cuto gla Jokw dluss

MOG (slaJsho (guoy 2 ysbaio &2 . [WY] 28,5 )15 Ll
by o Ve diged y2 )3 509)5 po | digel dr e
s (1:Slse b (L)l pojPlS ognysS Jhide addaie
adlato (gape yie o) o 3ly 53 cte la JuSy
g A deloe ]S 09,5 ) pgjellS wnysS Juse
5 0 Dbl Glpsd 00,5 sl o )d Vo uiydy leis

235 IS 30> & Sy 05,8 & Cms S0 (slaogS

97N oSy ySue bwgi oo SUE (o) 52
T Sps

4 oy Lo poidlS og)sS 4l (sl jae labab
i e plodl g (39Sl S Se oSyl
L o5 395 6 o] cqutins Jolpe 48 03 o3l Jli
9 0P eIl 0y b (25 358 (g penST) S
oLl 09,5 oS tlojl y3 08y ol B eles 5
9 plosl abgrpe radSS by Glpl (Sb 3 ple ol
Jie (98U g8y Sn i L)l oS
oS . ity plos (o)l ZeiSS S ,5) DSM-960A
G-ratio ()lsie & a9 obj,l Image J )58l 5y lawgs
4ol 5 (o (2 Elad 4 pabe O 31 plad )
DT 2355 G555 2938l oessS

osls jJUI

5l 5l Lmodls gyl ol lors plool g
wdlazwldygo (55ll 905 .05 e3lazwl GraphPad Prism 6
apadbgs poil Oypopn Ly b S ibly U]
g9 31 POSt-hoC L asslBuis (claawolio ygnjl ol pon
Py mxe jluxe laisans P <+/-0 .55 Bonferroni
LV0] s a5 lasys

Y TEM

¥F

L Lacosl o5, julod bigd guiitund Mols' b 02,5 )1,3
Yoo ¥ ) Ve JSUl g (4l siis (glp) 7o 0 muid oS
Vsl o o o La by e 85 Lol (4 it
2 290 ()9 D95wgySee b g 00D Sied A
9 CB)K ) jre GpeSE Bl dlspe cpl 3 8518
oz 4 ok cend JLuS ol bled Jd> 4 i o3le
3Bl oy (sl el > (ol S5y 4 ko 3 35250
gdeed (3blio ab odlitl Vo (bS5 9 ()9 9Swg S
Sl Sy onl 3l S5y 4 e Bblie 5 Gyge Sy 4
Jbae a by Syeo g ol b 93 Cons s asuie
3 gl 090 IMage 1l ey bawgs pgjollS” (g )e8
percentage of volume s ic coo d i g cd S
Jbae ailaio |S ay Cand 0ad canwl 4l > fraction
9o b WV ol cdigad ya Jad ()15 poillS (puseysS

DT €85 )18 ptwdes Gl 2155

& ol Sy i (o aliidliod ()
MOG 5l " sosSgimipyiyed
o555 Jude bl (S9,8e 0 8Ly sl
o3l (65 Sy sl (iS5 o g il
9y 2 e 9 A5 yeaboge PBS Joloo )3 ba oy 503
celo ¥ Gto 4 YV OC slod )3 g 55 obiliws 4w pY
Gl od o LapY i ma s .0 5005 gha
31 1S G s jgaboge (ZA) 3ST I 4> adds 0
dus PBS Jolowe )> 48> 0 lapY way dl> o 43 00 o
ol 89Sl ale polazs] (ool ] g 9 00
5 8) agden AU SLaCamg sl 5 ke 5 o
s o, ol sgy (VV0+) calio clale b (oWl Merck
Sl o 3,5 45551 F OC (glodyd el VW o &
Rl gl &8 gl Jolone 03,5 o3latl Joloo 93 I gutitanss
P lapY oMo Ol s L ddds & Gto & g Gl gubiianndd
Olod 45 pod Joloxe 1> lnpY uges g 185 )5 o (90
ooy LT, pain olyl 4 a8y B cae 4 ¢l PBS
cewlio cclale UL HRP™ &b fuate 4396 (ol 5T .50

“I1HC
1> Myelin oligodendrocyte glycoprotein (MOG)
1% Horseradish peroxidase (HRP)

Al $39551e,8 5 (599 b aAlme


https://ijpp.phypha.ir/article-1-346-fa.html

[ Downloaded from ijpp.phypha.ir on 2025-07-01 ]

OHKer 9 JSaiw

7% 3 - 4
: 7
N
)
e = ¥
B et

BA -

s
=

BA A

O9XNS  0IERS

g
X

9

(/4 0 OO,

. . Y. €. Ae
Jys el Sslas glaed

O9rres b

sLajgd) Aol STlg5n + (192395 9 9psS (JiS sLaog)S 5 sh cund JLuS o) (300l bawgs (ki 55 (e (6Soilnl —Y JS
L S8 o 655, 40 oyl olis o Jo 53 Ao (U555 095 3) pllo ol osims s poislls poseysS Juse b 55 (ol olie (chlie
Solosie slojer 51 S o o sine Sl Jg 09,5 ke 59 el g oline Sygeo 4y (igingS sl S5 5 (093005 09,5 52) e
)] )Lum c_‘il)?u‘ + wi»Lm U»L\»I)J Lmala 9 KW b.)‘.) ULM"J (XYO) u)Lo.S)): 9 g Hm uul...o.n b)l.bl L )JBLQJ Wit D.Lasl.w.n ug)J)J9§ 09; L MLM ).) .L.M:I

(as-:ssas

(Y JS8) 0> (L5 pgjgllST (woepsS 4l )3 (1905 095
Claclale | i elobse sloss ibay ol b (ol 5
Sl S g5 (F+ MO/KG) bssio g (Ve MO/KY) by
2 093595 b ik p (g olize Bles y5U
e 53 Byb SV JSK8) <l pojgllsT pogysS 4l
=y phlise (gylal 131 sl SGjlg50 b plls slasoge
A MOG 5850 IHC (g5l S5 gy Ly (el e
A5 U il (slasbge b duolio )3 pgjollS" (gr)sS 4l

99y L dewl Syl (Blbs OIS o)
TEM

$r95 (S9SN Q8w See Chinliie cadllas oyl )
3 o ke 55 LS 3 1) (g )blize )bl gles
bwgio o (p<</+) A- MO/KQ) YU cdale ¢y b loyd
095 L awolio p> (pP<+/+0 &+ MO/KG) sl 51950
ot Y JSC3) 35 L5 il s 453 53 s
cbale Uy Jae slagstge o el iby) ol s (ol
2 S hlime (Blin 30 dnsl G l50 (Y- MO/KY) oy
Bl pgiglS 2055 4l )3 9hansS I (U (iieded
Solos b plle slagise slog oS5 ik 1 (1 S
P9y L e e 1 | (6)bline ()Ll 5T el
2 9388 possS 4l 3 ogs (S9SNl oSusg See
215 s ol (slage b dulie

¥

P< /o)) Cunl JyuS 09)5 b cuolds dlod () cuoMe .133)5 (15155 1 Ske

Lasy

093295 Je 3Ll apl

S5l Sy gy il Jols ol ctin (b )
3 {V JS5)MOG sortisigipos] ) JS_3) LFB
2 Ot Olie sbgixe SialS (V JSS) TEM ()15 52 9005
(P 1) 33 s |y 55 5 b sl

LFB (pigy b sl S0 lg50 (Blis 51 om0
Py e)blixe cyles LFB L;}_,,o]&_;') wslllas oyl p
Golaie glaclale U loyd 5l G oo w0 ials
o955 4l ) 308 09,8 L dwalie ) duul )50
Sboss (o) ol @S ol () USS) 0l (LS pgsglls
Ul Soylein wolaie slacdale b Juo sla Jige
4l ) 95095 5l (b dighed (g )blme bl
el lasise slas 3 Bkl cuils poiellST gy oS
59y b onben Jluie o 1y ()loline (ylel 31 sl SGlg50 L
L ailio 3 pgillS’ wg)yeS 4l 3 LFB (gl S,
2l i Wl sla jige

IHC (g, b sl Sy ylg 3oy (ol I 51wy

Oleyd 3l s opree o y35 ials 5 1y (p<+/+0) (g boline
L acuglio y (A MO/KG) sl SO g5 YU cdale b

Al 39551, 5 (S5o)g b aAlme


https://ijpp.phypha.ir/article-1-346-fa.html

[ Downloaded from ijpp.phypha.ir on 2025-07-01 ]

OSen g JSais Oee 595 (ooliSCdl o)y o y@8d (yeed

29395 (weiyeS Jr=s epmes
=

>
v

[ gt

—

Sl S5y s

OIRFS OIXNNS  OIFENS
BAY- BA £~ BA A«

—

(1) (sopbsgimmpgigns|
o

. . Y. ¥. A
Jps el Sla glased

RIS TR

Sl SCla5 + 01932085 9 CigensS S sloog)S 13 MOG JsSUse sandsiudgisas] (6525 baogi el 55 i (650l =Y JSd

A 8Dl bl a5 Jb j> sl oo (J55S 05,5 1) Wl anb onimd Lis po3allS wgyyeS” Jbde anl 10 Ky (slogad bl (ks (slajgn)

O o3 sine Dl (primen 9 03)S (e )50 sl (g bline jg0 4 (S - Wlodld ST S (L9505 09,5 1) e Sy b SipeS (slogad

cilse wlalys | ools g s o3l L (xV0) oleiS 30 9 0 pm obide o)1) b poluas s oambiie (950,055 09,5 b dunlie 13 sl S5 ,l50 (YU 590
# e z . z . z . .z =. . .

(P< /g P elo) Canl fygpnsS 05,5 b gles sles (#) Code 5 S 05,5 b glds sles (#) CwoMe 3,8 (515 1uSlo I Hlre CBlymail £

adlale )3 (J95 ool joas il of, e (¥ US) 99y L el Slg 50 (GBS OIS oy
Sl Sol950 s €93 4 sy g0 4 pojlST a8 ) H&E
oialS sl azin g3 mase 4y (A mg/kg) YU clbals | 298> Ol > LS HEE (g0l ) cdlllae (] 5

(F US5) 595,5 a Jsbes ol 53 (D < +/+0) eyl sime (6ol o= p93S g Juies it 3 S sl sk
b ol slaise slog o ol el Loy somen S sme yobod (9i g olpe 4 andis ain i

Gl 4Bl al3 81 5058 09)5 b dwoliie > (p < +/+4Y)

' SONAA )\
’,?&'902 P ¢ S
Y el 2K
: ; L
; : . N /5
0IRne  OaRAs o9pnsS O
g=RI/RO BAY- -/0
¥
Y. ¥. A

Jyss ] S,l53% gloj90
o3RRS b

sLo9) ool Sp)lg5ts + 019520055 9 952000 S sLmog)S 3 S5 95 S Sn bawgi (e 55 (e (6ol Y S
Al (S 09,5 13) ele shad g il 4l 00235 pojgllST ugeysS Jlide 4l )3 08 slails (2B glad = RO ((J3D gl = RI (alsee
5935 e 55 el (g)bline S0 & (iginsS iBlioe (G5nsS 09,5 ) Foml sk b S sladils gyl oapdinl bl S Jbb
g a5 ooly L5 & NM Lol o301 b pgluas .as oamlie (9598 09,5 b dunlie )3 dul )lg50 bwgio g YU (slajed o (6 I sxe gl (pwizan
el 53095 2955 s L5 sl () caodle g U5 09,8 b coglis sles (1) casdle 133,5 )55 Soleo 51 slsme il £ 5Solio ol Lol
,(##p< A 9#p< NN ;‘"’f*p< o[++Y)

V-0 dxawo & LF’L" ‘rb&i O)Le.«;'} ‘P 0)92 AA )LQ). \ed ul).:‘ 6)919§L0)L9 9 d)9J9")‘3 d..l.’>r.o


https://ijpp.phypha.ir/article-1-346-fa.html

[ Downloaded from ijpp.phypha.ir on 2025-07-01 ]

OHKer 9 JSaiw

29380 werse5
(=

a4

Jrss epss

&

BAY.

OIXFS  0IXRE  0INNS

BAZ%-

BA A-

30

5]
o

-t
=}

1o e slodeluw oluxi
& yhogSle yo

v ¥. A+

Jys ol STa 3 glojeo
oIpnssl

Sl S a5 93255 9 CosesS S S09)S 23 il 9 S len (58l g S5 slashe ©2lee (i s Soilil - S8
55 Eel (g)hline oo 4 (giansS Blioe (S ladghe sladiun oaind LS poilS (g0 Jbte 4l 13 05 Ll (cilise (slajg)
o3l Ly glaai b odmlio (952 065 09,5 b dualie 1> (S8 (sloJshos (S 5 sl Sylg3t (YL 593 G () sine Sl rizmad 5 095 (elo
5 S 09)5 L glds sl () ceadle 035 ()15 (il 1 jline Bl £ (Sl olislyy b 03l 9 8 03y (L5 (xF+) (oo 9 0 pm olide

3eST Ly olad Jold a8y onusg g dluogey (sloan] 8
b el e ML LSt g (ST (9905 abols]
g 105635l o Jols 4 dsly 4018 ol 9 duled oo
S opbo slapley cul b cosl Lagygygh 5 s sl
5 Loansg 0358 las o )3 (SlodiiS s 185 (ygS ]
i §) So MOG [IWV] )5 e s s3] 08 o
b8 g ol e oo o Sy Lol g,y
LS 3 ol a4 o8 bl s 5 Al (slacunsg 1555
“MAG § "MBP i ik Y2 oLnppufigys b
O ol any B ciawg 065l AL (sl Jolus i
il L)l oimslis MOG 16 ol Lialsél 5 oo,
ol oo 53 own i (Sl L3l oly 4 g ulee
DA] el
~ LS5 )50 (o Jlub 5 I 06501 4yl 550
Slo> Jbo (Bl (Si5lgl D dtr p aasiie 95 Lajlég S
Jols Jae ol 5 s sl g5l ol il e (93 095
555 9 Lo idgSll jluw iy sl Jolo o3 oo
JLb sy Slem JUlS g 8o I oledllin sl cnlS gl
04 dlou! cpiialiod (o ysS b s s 50 Ll 0l
4 g 039 Cogy JHB (JpSge Lo jlasin aw i
ObL e o B pue tin B (Sol )3 e o
o el Slgi plejen Bpae pol oS ) Cunl 55

19 Myelin basic protein
2 Myelin associated glycoprotein

¥V

(o<,

sesfest

P <l ) el sinsS 035 b gl sl () cndles

o Jgls & 2loe e 2 (6oline (glel 3 sl G550
bl Wl sl ige b duglie )5 pgiglls LugyysS 4l &

2 ogdhs ol 3 a8 sl Gl 395 gl Sy ol
o5 g o] Hld WSl o 5 b guST g 15365
3 B meiaodly gy95 3l 5o 5l Wl o a0
Ot l5 e 5 ditsbie) ALT8 ST e ) lols
Y3 5 (S Blgipe T8 S (G5l e 5 et
Ll CBge ja b MMe (g)low adgl slajlh > a5 i,
Sl s glss1 4 ONS sititden; o 5 S
5 555 ey Lol s 4l g uingSll ool
ceel coles ;3 9 058 o Colin 01D Gblo 4 5l
Ml Gl o ol Db o e s Gl cole
il a8 b g 029 4yl £ 5 L cualies
ol e A Sl L S e Jles] 5—S]
2 LopeasT il cnles 5 o (5L Lo 10065l
o) 5 5 Slye Slanply Jy ol 55550 (s
i ey e i b s | )
JV5] cunl
Locuwg)lasl (oedee adaislo adgl Jolpo (b )

'8 Neuroplasticity

Al 39551, 5 (S5o)g b aAlme


https://ijpp.phypha.ir/article-1-346-fa.html

[ Downloaded from ijpp.phypha.ir on 2025-07-01 ]

OHKer 9 JSaiw

g 3 g Solite 445 J> 4 luse olamsly
A g 3b ol Jlia oo b9y CBl 4 (ae g
D90 dlio Sllllas

leindey gy 12 Ul g Conle 4 a2 L inen
Ol 2lail § Jae 20l gl ki LFB. (b 5l 295 0
009y Cioped D9-b odlatwl Jas )3 el SN )50
Salae 5 Sl i e sl b 28 s H&E
oostiuwe i@ g D)y dalllas 350 Al @y dow] (slo ol
5 Jie > (lee e b 0 )3T (liee (3905 padie )3
slaalaii gy cpl 3 diz e )l Gloyd (slaeg)S 5> ax
CNS s <8l 4 b Copmgiid poorn oimd Lt 05 a0
—obad] ol g9 5 Qojng—S Bymae 31
13 o 2tlgi e Baia)yb ) g 13 e Iaanwg )iz
OBUE osnlitio hlE (59 joi &5 al> sl adgl Sl
AN g5 B 55 g9y loj )3 o 9 03l &) eizkee
oo 9 (o) S Cledl S plply 259 003> (be
pis 9 s9=a> Ll 5 Cund (See ST (ol Lawgs ( e)
Sl (i e )3 5 (o8 S5 5l ool (sla ks g
o H&E ) 3505 (5y5l 0l b e (mess 18
Ol 028 o el (Rl @90 3l pd )90
R L R
Sy 38l Cunor g LS aiitane SLSL (o)
Cl it oo oy 9 055 335 Ol ol 2 2 9 &L
s MOG JgSse (condgiumngives] Jro (AS> sl by 5l
Oree BN o3luil oo 4 &S (gygee S SIl gSng S
= e slayogy 5l ealatwl 0,3 solatwl dad e olis )
J5-Sse sordsimapgigas] sl oladl ool ]
Bl Jlo cne 3 Jy 099 (VL Jlen 8 )l MOG
Cuosd ()5 Egome y3 g iy (loj 9 B3 4y o Agel ans
2l odlatwl 45 pols Cyso j aull i 35
MBP « MAG 1iilo L (L gy i55ll (s Lo
(S pshay 8l dehe b j2de 25T gl Slgi e TPLP
ol Jd (95295 Bpae Jolye gl > MOG Josse
sl Bl (Slaang 3355l laSle ol 4y G 5 0
Dy oo 58 oalaiwl 590

2 Proteolipid protein

¥A

b OLSel ol (9952295 w9 02 Badlome a8 5 lois
L plejen |y ds)le g9y | Calos @l il b dad 0
JolS Bl gin diz i enled (o Gleyd Sl
s Sl (oS 5 et by (e (lay> (95 g8
A s UL b 0l plogl gy o8 Cndls 5 (]
L e ) (5395039 (idiishen) (1932 095 @b I ey
DA 980 958 > (corn 5 Slapuille (3l

LFB (300155, ol s aslllas ol gols 45 obo slon
Ol 2 b ine ol cundlys by ol Jiddey
Ot dl STylazn bl 5l g koo 005 5 cble>
JoSse (cordgiungige] Jto 5355 slagsdyy (Jg m
955N g5 See 5l Jols s ol ) yieqe 3 MOG
1yt So)lg50 (Y slajon bl Sl gs3a TEM
1> U ke e 5 (e 1381 L

BA Wby slis o)) Sen 9 Mo s cpl aol sbuoly
by )31y (590 P9y ol sladsbw iS5
Sy Pl o SilwJlsd G b | 25 tlol
5 =l ol [V ] sl o coles Wnt/B-catenin
lgi e 355 Aalejl Ll 3 el sla sk 25Ty
Bblie ) o3l gladobw nled § 185 lae g
ol owoy o il el ol bass g 29 o3l
e 903 yasedio H&E (650015 by ol 5 20,5 oo
5 ol b gxe Lials 4 B sl lg50 YU clale
oyt gigos] (eSS Olallas cal 03g) ool Jxo
s Lial5dl ablg BA Yl g Lagio cglajes Wl ol
Loguasio 5 35,15 |, MOG 0138 )l by (slaciang, 5365,
Iy LaJoluw o) Cumes sl )08 BA A- mo/kg clale
O duome M5 &y oxie g s il 8l (glalas Mo LB jslas
20,5 puleo

loslaiwlpae Gygo ) 390 0 (s @l olwl p
Slpeors g bl Glie o)) sl 5 sl b
Ol )b gla ]S el Jhe ol 3 48,50 )90
oSl pice (rizmod 9 (93 9 (LS ClaS 5 4 by
olally b caliswe slayle; o a5mesS Jis dlo]

21 patel
2 ju

Al $39551e,8 5 (599 b aAlme


https://www.ncbi.nlm.nih.gov/pubmed/?term=Liu%20QS%5BAuthor%5D&cauthor=true&cauthor_uid=27794200
https://ijpp.phypha.ir/article-1-346-fa.html

[ Downloaded from ijpp.phypha.ir on 2025-07-01 ]

OHKer 9 JSaiw

Slo Olade

5 o SB pole o Jlo colos L adllas ]
(UOZ-GR-9517-13) el a3 5 plol J; ol5ily

ipleiie pelly 395 (13)08 CSlpe (B N3

&8l y2 2,
W)l x8le jd o)l dllds oyl B ai e

O S A

i e LS5 5 oLl 3T cadllan plos z ey
).Jl_J 0 S 9 I u,u)li.» P ‘axlllas ‘nl.’>u‘ 2 CJ)U&J

(1]

(2]
(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

A ooy

Tillery EE, Clements JN, Howard Z, What is new in
multiple sclerosis? Ment Health Clin 7 (2018) 213-
220.

Lauer K, Environmental risk factors in multiple
sclerosis. Expert Rev Neurother 10 (2010) 421-440.
De Angelis F, Plantone D, Chataway J,
Pharmacotherapy in secondary progressive multiple
sclerosis: An overview. CNS Drugs 2 (2018) 499-526.
Doan V, Kleindienst AM, McMahon EJ, Long BR,
Matsushima GK, Taylor LC, Abbreviated exposure to
cuprizone is sufficient to induce demyelination and
oligodendrocyte loss. J Neurosci Res 91 (2013) 363-
373.

Kojima W, Hayashi K, Changes in the axo-glial
junctions of the optic nerves of cuprizone-treated mice.
Histochem Cell Biol 149 (2018) 529-536.

Bittner S, Afzali AM, Wiendl H, Meuth SG, Myelin
oligodendrocyte glycoprotein (MOG35-55) induced
experimental autoimmune encephalomyelitis (EAE) in
C57BL/6 mice. J Vis Exp 86 (2014) e51275.

Derosa G, Maffioli P, Sahebkar A, Ellagic acid and its
role in chronic diseases. Adv Exp Med Biol 928 (2016)
473-479.

Lepka K, Berndt C, Hartung HP, Aktas O, Redox
events as modulators of pathology and therapy of
neuroinflammatory diseases. Front Cell Dev Biol 4
(2016) 63.

Ramroodi N, Khani M, Ganjali Z, Javan MR, Sanadgol
N, Khalseh R, Ravan H, Sanadgol E, Abdollahi M,
Prophylactic effect of BIO-1211 small-molecule
antagonist of VLA-4 in the EAE mouse model of
multiple sclerosis. Immunol Invest 44 (2015) 694-712.
Sanadgol N, Golab F, Mostafaie A, Mehdizadeh M,
Abdollahi M, Sharifzadeh M, Ravan H, Ellagic acid
ameliorates cuprizone-induced acute CNS
inflammation via restriction of microgliosis and down-

¥

(S 5 Ao

L5 40 51 285 somst g5 0 3667l (sloadly

L as 2l oS gl 5 383 Slyi e (Grge > gy S
Odae O 5 a8 g cuaS' b sl S TEM 1 oslawl
bl aps didl 0,5 )13 gasee HLasl > ds)le Jow )
Fo Sl s oabe SN Clilse 4 oSy bl dadiges
Jsloe 5l lgie ol ppSe plin )3 badiges (i)
M8 TEM jl odliwl pin > 585 ol & Joua> pas
il olosen oalaiwl Cuedl adlas gl (K5 Byl 51.00,5
obts dilize sladp)5 s 4 |y 358 slasby) (solos

b yig) (eolod 4y (gwyiwd pas baylyd 1D 390 o dnogi 00l
S0 KGHHC o TEM wile puin cds slyby sla yog)a

[11]

[12]

[13]

[14]

[15]

[16]

regulation of CCL2 and CCL3 pro-inflammatory
chemokines. Cell Mol Biol (Noisy-le-grand) 62 (2016)
24-30.

Sanadgol N, Golab F, Askari H, Moradi F, Ajdary M,
Mehdizadeh M, Alpha-lipoic acid mitigates toxic-
induced demyelination in the corpus callosum by
lessening of oxidative stress and stimulation of
polydendrocytes proliferation. Metab Brain Dis 33
(2018) 27-37.

Shirazi A, Golab F, Sanadgol N, Barati M,
Mohammad-Salehi R, Vahabzadeh G, Shadalui Z,
Rezaei-Zarchi S, Evaluation of the neurotrophic
factors in animal model of myelin destruction induced
by cuprizone in C57bl/6 mice. Neurosci J Shefaye
Khatam 4 (2016) 47-54.

Sanadgol N, Golab F, Mostafaie A, Mehdizadeh M,
Khalseh R, Low, but not high, dose triptolide controls
neuroinflammation and improves behavioral deficits in
toxic model of multiple sclerosis by dampening of NF-
kB activation and acceleration of intrinsic myelin
repair. Toxicol Applied Pharmacol 342 (2018) 86-98.
Stikov N, Campbell JS, Stroh T, Lavelée M, Frey S,
Novek J, Nuara S, Ho MK, Bedell BJ, Dougherty RF,
Leppert IR, Boudreau M, Narayanan S, Duval T,
Cohen-Adad J, Picard PA, Gasecka A, Coté D, Pike
GB, Quantitative analysis of the myelin g-ratio from
electron microscopy images of the macaque corpus
callosum. Data Brief 4 (2015) 368-373.

Sanadgol N, Golab F, Tashakkor Z, Taki N, Moradi-
Kouchi S, Mostafaie A, Mehdizadeh M, Abdollahi M,
Taghizadeh G, Sharifzadeh M, Neuroprotective effects
of ellagic acid on cuprizone-induced acute
demyelination through limitation of microgliosis,
adjustment of CXCL12/IL-17/IL-11 axis and
restriction of mature oligodendrocytes apoptosis.
Pharm Biol 55 (2017) 1679-1687.
Bove RM, Green Al,
pharmacotherapies in multiple
Neurotherapeutics 14 (42017) 894-904.

Remyelinating
sclerosis.

Al 39551, 5 (S5o)g b aAlme


https://www.ncbi.nlm.nih.gov/pubmed/29955526
https://www.ncbi.nlm.nih.gov/pubmed/29955526
https://www.ncbi.nlm.nih.gov/pubmed/29968175
https://www.ncbi.nlm.nih.gov/pubmed/29968175
http://www.ncbi.nlm.nih.gov/pubmed/?term=Doan%20V%5BAuthor%5D&cauthor=true&cauthor_uid=23280518
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kleindienst%20AM%5BAuthor%5D&cauthor=true&cauthor_uid=23280518
http://www.ncbi.nlm.nih.gov/pubmed/?term=McMahon%20EJ%5BAuthor%5D&cauthor=true&cauthor_uid=23280518
http://www.ncbi.nlm.nih.gov/pubmed/?term=Long%20BR%5BAuthor%5D&cauthor=true&cauthor_uid=23280518
http://www.ncbi.nlm.nih.gov/pubmed/?term=Matsushima%20GK%5BAuthor%5D&cauthor=true&cauthor_uid=23280518
http://www.ncbi.nlm.nih.gov/pubmed/?term=Taylor%20LC%5BAuthor%5D&cauthor=true&cauthor_uid=23280518
http://www.ncbi.nlm.nih.gov/pubmed/?term=doan+v.++cuprizone
https://www.ncbi.nlm.nih.gov/pubmed/29460173
https://www.ncbi.nlm.nih.gov/pubmed/29460173
https://www.ncbi.nlm.nih.gov/pubmed/27671829
https://www.ncbi.nlm.nih.gov/pubmed/27671829
https://www.ncbi.nlm.nih.gov/pubmed/27446915
https://www.ncbi.nlm.nih.gov/pubmed/27446915
https://www.ncbi.nlm.nih.gov/pubmed/27446915
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ravan%20H%5BAuthor%5D&cauthor=true&cauthor_uid=26436854
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sanadgol%20E%5BAuthor%5D&cauthor=true&cauthor_uid=26436854
https://www.ncbi.nlm.nih.gov/pubmed/?term=Abdollahi%20M%5BAuthor%5D&cauthor=true&cauthor_uid=26436854
https://www.ncbi.nlm.nih.gov/pubmed/26436854
https://www.ncbi.nlm.nih.gov/pubmed/26436854
https://www.ncbi.nlm.nih.gov/pubmed/26436854
https://www.ncbi.nlm.nih.gov/pubmed/27894396
https://www.ncbi.nlm.nih.gov/pubmed/27894396
https://www.ncbi.nlm.nih.gov/pubmed/27894396
https://www.ncbi.nlm.nih.gov/pubmed/27894396
https://www.ncbi.nlm.nih.gov/pubmed/27894396
javascript:void\(0\)
javascript:void\(0\)
javascript:void\(0\)
javascript:void\(0\)
https://www.researchgate.net/profile/Nima_Sanadgol/publication/305455884_Evaluation_of_the_Neurotrophic_Factors_in_Animal_Model_of_Myelin_Destruction_Induced_by_Cuprizone_in_C57bl6_Mice/links/578f782a08ae9754b7ecf1d6/Evaluation-of-the-Neurotrophic-Factors-in-Animal-Model-of-Myelin-Destruction-Induced-by-Cuprizone-in-C57bl-6-Mice.pdf
https://www.researchgate.net/profile/Nima_Sanadgol/publication/305455884_Evaluation_of_the_Neurotrophic_Factors_in_Animal_Model_of_Myelin_Destruction_Induced_by_Cuprizone_in_C57bl6_Mice/links/578f782a08ae9754b7ecf1d6/Evaluation-of-the-Neurotrophic-Factors-in-Animal-Model-of-Myelin-Destruction-Induced-by-Cuprizone-in-C57bl-6-Mice.pdf
https://www.researchgate.net/profile/Nima_Sanadgol/publication/305455884_Evaluation_of_the_Neurotrophic_Factors_in_Animal_Model_of_Myelin_Destruction_Induced_by_Cuprizone_in_C57bl6_Mice/links/578f782a08ae9754b7ecf1d6/Evaluation-of-the-Neurotrophic-Factors-in-Animal-Model-of-Myelin-Destruction-Induced-by-Cuprizone-in-C57bl-6-Mice.pdf
javascript:void\(0\)
javascript:void\(0\)
javascript:void\(0\)
javascript:void\(0\)
javascript:void\(0\)
javascript:void\(0\)
javascript:void\(0\)
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nuara%20S%5BAuthor%5D&cauthor=true&cauthor_uid=26217818
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ho%20MK%5BAuthor%5D&cauthor=true&cauthor_uid=26217818
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bedell%20BJ%5BAuthor%5D&cauthor=true&cauthor_uid=26217818
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dougherty%20RF%5BAuthor%5D&cauthor=true&cauthor_uid=26217818
https://www.ncbi.nlm.nih.gov/pubmed/?term=Leppert%20IR%5BAuthor%5D&cauthor=true&cauthor_uid=26217818
https://www.ncbi.nlm.nih.gov/pubmed/?term=Boudreau%20M%5BAuthor%5D&cauthor=true&cauthor_uid=26217818
https://www.ncbi.nlm.nih.gov/pubmed/?term=Narayanan%20S%5BAuthor%5D&cauthor=true&cauthor_uid=26217818
https://www.ncbi.nlm.nih.gov/pubmed/?term=Duval%20T%5BAuthor%5D&cauthor=true&cauthor_uid=26217818
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cohen-Adad%20J%5BAuthor%5D&cauthor=true&cauthor_uid=26217818
https://www.ncbi.nlm.nih.gov/pubmed/?term=Picard%20PA%5BAuthor%5D&cauthor=true&cauthor_uid=26217818
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gasecka%20A%5BAuthor%5D&cauthor=true&cauthor_uid=26217818
https://www.ncbi.nlm.nih.gov/pubmed/?term=C%C3%B4t%C3%A9%20D%5BAuthor%5D&cauthor=true&cauthor_uid=26217818
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pike%20GB%5BAuthor%5D&cauthor=true&cauthor_uid=26217818
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pike%20GB%5BAuthor%5D&cauthor=true&cauthor_uid=26217818
https://www.ncbi.nlm.nih.gov/pubmed/26217818
https://www.ncbi.nlm.nih.gov/pubmed/26217818
https://www.ncbi.nlm.nih.gov/pubmed/26217818
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mehdizadeh%20M%5BAuthor%5D&cauthor=true&cauthor_uid=28447514
https://www.ncbi.nlm.nih.gov/pubmed/?term=Abdollahi%20M%5BAuthor%5D&cauthor=true&cauthor_uid=28447514
https://www.ncbi.nlm.nih.gov/pubmed/?term=Taghizadeh%20G%5BAuthor%5D&cauthor=true&cauthor_uid=28447514
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sharifzadeh%20M%5BAuthor%5D&cauthor=true&cauthor_uid=28447514
https://www.ncbi.nlm.nih.gov/pubmed/28948533
https://www.ncbi.nlm.nih.gov/pubmed/28948533
https://ijpp.phypha.ir/article-1-346-fa.html

[ Downloaded from ijpp.phypha.ir on 2025-07-01 ]

OHKer 9 JSaiw

[17]

[18]

Sanadgol N, Zahedani SS, Sharifzadeh M, Khalseh R,
Barbari GR, Abdollahi M, Recent updates in
imperative natural compounds for healthy brain and
nerve function: a systematic review of implications for
multiple sclerosis. Curr Drug Targets 18 (2017) 1499-
1517.

Sahraian MA, Khorramnia S, Ebrahim MM, Moinfar
Z, Lotfi J, Pakdaman H, Multiple sclerosis in Iran: a

D

[19]

demographic study of 8,000 patients and changes over
time. Eur Neurol 64 (2010) 331-336.

Patel M, Targeting oxidative stress in central nervous
system disorders. Trends Pharmacol Sci 37 (2016)
768-778.

[20] Liu QS, Li SR, Li K, Li X, Yin X, Pang Z, Ellagic acid

improves endogenous neural stem cells proliferation
and neurorestoration through Wnt/p-catenin signaling in
vivo and in vitro. Mol Nutr Food Res 61 (2017) 3.

Al $39551e,8 5 (599 b aAlme


https://www.ncbi.nlm.nih.gov/pubmed/?term=Barbari%20GR%5BAuthor%5D&cauthor=true&cauthor_uid=27829351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Abdollahi%20M%5BAuthor%5D&cauthor=true&cauthor_uid=27829351
javascript:void\(0\)
javascript:void\(0\)
javascript:void\(0\)
javascript:void\(0\)
https://www.ncbi.nlm.nih.gov/pubmed/27491897
https://www.ncbi.nlm.nih.gov/pubmed/27491897
https://www.ncbi.nlm.nih.gov/pubmed/?term=Liu%20QS%5BAuthor%5D&cauthor=true&cauthor_uid=27794200
https://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20SR%5BAuthor%5D&cauthor=true&cauthor_uid=27794200
https://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20K%5BAuthor%5D&cauthor=true&cauthor_uid=27794200
https://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20X%5BAuthor%5D&cauthor=true&cauthor_uid=27794200
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yin%20X%5BAuthor%5D&cauthor=true&cauthor_uid=27794200
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pang%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=27794200
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ellagic+acid%C2%A0improves+endogenous+neural+stem+cells+proliferation+and+neurorestoration+through+Wnt%2F%CE%B2-catenin+signaling+in+vivo+and+in+vitro.
https://ijpp.phypha.ir/article-1-346-fa.html

[ Downloaded from ijpp.phypha.ir on 2025-07-01 ]

OSen g JSais Oee 595 (ooliSCdl o)y o y@8d (yeed

[ Research paper ]

Determination of the most accurate technique among various
histological methods for evaluation of the efficacy of neuroprotective
agents in animal model of multiple sclerosis

Nima Sanadgol® **, Mohammad Sharifzadeh?, Parisa Maleki®
1. Department of Biology, Faculty of Science, University of Zabol, Zabol, Iran
2. Pharmaceutical Sciences Research Center, Faculty of Pharmacy, Tehran University

of Medical Sciences, Tehran, Iran
3. Department of Biology, Faculty of Science, Arak University, Arak, Iran

Received: 9 May 2018 Accepted: 2 September 2018

Abstract

Background and aims: Here we aimed to comprise several histological methods to determine the most accurate
technique for evaluation of efficacy of neuroprotective agents in animal model of multiple sclerosis (MS).

Methods: Male C57BL/6 mice were treated for 6 weeks in control, control + Benzoraic acid (BA, as
neuroprotective agent) 20, 40, 80 mg/kg during last 2 weeks, Cuprizone (0.2%) as demyelinating agent, and Cuprizone
(0.2%) + BA (20, 40, 80 mg/kg during last 2 weeks) groups. At the end of experiment, histological examinations
including immunohistochemistry (IHC), Hematoxylin & Eosin (H & E) staining, Luxol Fast Blue (LFB) staining, and
Transmission Electron Microscopy (TEM) techniques were performed for evaluation of myelin damages.

Results: Significant myelin damage was detected by all of the used histological methods in Cuprizone group (p <
0.001 compared to control group). LFB technigue could not show improvement in damages by all doses of BA. The H
& E, IHC and TEM methods showed significant protective effects of the high BA dose compared to Cuprizone group.
Only the TEM method could show significant (p < 0.05) protective effect of the medium BA dose.

Conclusion: TEM was the most and LFB was least sensitive methods. Present study suggests simultaneous using of
methods such as H & E for better assessment of neuroinflammation and IHC for confirmation of TEM results.
Moreover, in the case of restriction in methods, TEM and IHC are the most sensitive methods and could provide
reliable results related to efficacy of neuroprotective agents in this model.

Keywords: Multiple sclerosis, Immunohistochemistry, Cuprizone, Luxol Fast Blue, Hematoxylin & Eosin
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