[ Downloaded from jssu.ssu.ac.ir on 2026-04-30 ]

[ DOI: 10.18502/ssu.v26i7.213 ]

\WAZ/ANY:edb yo & 0 O3 (Bgo dngels (Sl pele oA idgfy (oole aloo

WASIN YN 0y g )b WAY 140 e 03lacdh cppiiedh § Gy 095

39559 Jol& (o0 g T glaw S 39 (53190 Cudlad i slg2 il
R0 3 Gito B g 3ig 399 3956 [yl gwo g Vo — (S of i) AT 9045
Experimental gl & b 31 C57 b yigo o <8l 40
Autoimmune Encephalomyelitis (EAE)

¥ . Yo, . o Vi .
shlyg2 phiel ool al gagedlone ¢ (nadlann G s ¢ Engs g e

Ty Ao
Brain ) jae 5l grie Sdgjg,e 4656 ol ¢ (INterleukin 10) IL-10 4 (Necrosis Factor alpha) TNF-a
Wl 3,k 5l e Sl daidle Slas Joe slaise 3o <éb o (BDNF L Derived Neurotrophic Factor
55 (EAE L Experimental Autoimmune Encephalomyelitis)

09,5 Ay oS VoY (459 9 atin VoY (5 L COTBLIG 85 L osle (5y0m (9o o At ey20 aslllas (nlyS tomy 32 (99
5 Lt als MS (5,5 sals MS s g (9,850l MS (59,850l MS Lt MS 8 MS sy Wl o8 pllu) ob Y-
-+ o> ,5 (Myelin Oligodendrocyte Glycoprotein) MOG (35-55) ¢,55,50 ¥+« EAE Gl Cipz 300 pumds (3,5
G 55 &yg0 4 g belxe (Complete Freund's Adjuvant) J.IS™ cils>sl ¢ (Phosphate buffered saling) PBS ,:iJq S
Jls &0 a0 ((toxin Pertussis b PT) adyw obew auw p,590 Yoo )] 5 om el $A 5 Jgl 3,5 b olo) o 0l G, 3
O 919 V00 lie 4 gy (loye E9pb 5l gl i 5l iy 9,8 5l (59)l0 0aiiS Bpan slo Shge ab G5 (Slae
Sl oS sl 0l Cud g gy allisy b Ghge (jg 5 (Sl dle 0,5 Ll salz ) Sose ar ) gl cnl I e ST el
e S8l S obh yo al ] Ll alhass jo (g5len Cudled cands O ol dan aae T oo 4 adBo Ve alje, o el
&S o3lal sl (ELISA) Enzyme — linked immunosobent assay ss, 5l 9 ol zl,ocwl 8 5l Se5 sladises g (g5lulax
A5 4BS a3 /D baygesl (o)l3 sine paw g elizwl SPSS(L6) 138l py 5l baesls LT (gl aus 5 solitul sSihe (sl ,eiSTE
Al g 40355 ANOVA way-0ne yge51 51 solisl b code] caws 4 sla oslo

be Gl 4 2 65550 Jole Gloe ) - Ly 98l Lo 4 s (55 alllae (nl sl adly bl il
b gy 0 TNF-0 zols g IL-10 zol58l o e 520 ,0 BDNF ,5:506

5 s IS L Crlen 53003l s ledl] Jolse JS Gyl 5l Wl (oo ol el 4 Lo (s3lsn (o (6 S dne
w9 yzie MS & Mo hle (il Sgne 2 Bk (0l 5l 9 5 S (o0 S5 ks

39Sl dle e 5l GRte Sidg 39,5 55551 ) o= S ol il dall j5055 55,55 ele s3lsm collad zguadS (b0l

Jole (o0 T ok Commd 2 (S5190 Cnllnd Aty Loz il okie) shlyg2 sagallane o0l prai (S s il 0 Canagd g 1€ L
Experimental oWl g:,b 51 C57 o hge jho <ol 5 ho 51 Gido Sabyyinsgh s9i516 oliee 9 VomcouSolyiial AT ygags 39,55
FYE-F0 (V) YF AYAY 05 Fgdo s (S pole olKitils imgh ole ale Autoimmune Encephalomyelitis (EAE)

Oll Olrs 9 ply oI (23509 STglg2 43 09,5 )bl -1

Oyl gilins (OLSan 13 ol8iils (s ))9 ST slgs jud 29,5 ludils -V

Olrl «lps g ply oEEI1S (o) 30 89,5 b Skl -

Olrl Olrs g ply s&EILS ¢ sondbgm 95 byl wlid IS -

1AAD-FFAY : sy sS Maryam.vatandost@gmail.com :  Suog sSIl Cau = VNV PEPYYAD :55al5 1(J guano b 3w 93)%


mailto:Maryam.vatandost@gmail.com
http://dx.doi.org/10.18502/ssu.v26i7.213
https://jssu.ssu.ac.ir/article-1-4411-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-04-30 ]

[ DOI: 10.18502/ssu.v26i7.213 ]

O g Cawgd by v yo -

(Interleukin V. -Sof xol Ko Bl 51 .28 )5 oagal |,
SolS oSl 5 ldlas (lSsnle 10) (IL-10)
@9 ol 5 26 el el ol ] s
yoodle a5 Cewl (pl Gl Pl aSS (V) S oo Sgue
el g ol sogealy 2alS LY e (Ssl il (S ol
RBshle g g 035 6pSel Slll wass
5 VoSl il jseg 5850 el Sledl i
lo Jlo )3 a5 (g0 098 pu 1) A= o il g -5 o 5]
Se olse 4 BDNF Ll S8 55,5 sloygSle o=
o ilest 53 (ot Siilne G sl JoSpe ilS
sl 00 Slgiin 39 M5l il Jio Cyaulogs
g dnmgi 5 B ddy Salifl 4 pmie Wiy (o0 556
ophgmas glo o oSlee g iz e
5 Slsl,® 4 (Brain Derived Neurotrophic Factor)BDNF
o239l e 4 Mo Glilem )3 9 9950 g he
(F) 25d (oo adg oo (el s lo e Loy
6 50 BDNF o jes gl aS wilools olis Lol lallas
5 ookpl Ol 5o Ol 5 dm )y 5 golom alex
Silge JyS 08 5l YL g ol S 4y ppdy cnS
odigpioy £9 hpl Ohlow ;0 581 (pl Jlade &5 J> 5o
el o GBS S 05,5 5l 5wl s oline JS5
9 (o) s @B gl ! Ol g0 Sldlae (F)
«Dad g5 4 @V Glie 4 859 p0 ) b gule (S
ST 0) aslyge waly (hyeS 0)93 5 Ay e
el bawgi peie loaiglon 5o (SB35 nyed 2l
5 IL-6 ,IL-8 TNF-a JFN-y bl e sloonlSsmlo
(F) 5 o0 6,5 los gl 0o IL-10 il s 2ylidl
ol MS 355k 5o el G slogalsnle Sl (2
el 00,5 baws Sleys 0,50, Cya ewlel Bus SG |
5 hiss eled s, oad el Cllllae &5 o> ]
elas ooy Sy s 4 1y plite By «sislsisad
Vil ilos S atw  cyoie el ST L oo sl

smas Sl SIS Gleoys o (sloghll (i b9 o o3

IWAY 0 ccaad 0 ylouds puied 9 S 0590

(Multiole Sclerosis) MS a5 oS oo slpiion sode anlsds
SRy iz Jlge bawgi (ol pies Sdlad 4z o
| Sty Ll S a5 59 oo sl (Sei§ S0 51 ol
] g b DM iy piony 3 @ Ll 5 05 e 5L
JEB sladshe el glo ) SS58L S
(Mononuclear glawaSs sl Joluw 3425 4 (Glial cells)
3 gg(:l5.:| wal  Jud LS sle ok 5 SlaeSS
boSsnbs Jols Sijglyer logealy (slaoning,s
I, &ldl Giw (Chemokines) sla 15505 5 Cytokines
O5ST opdos Y 38, caws 5l o] ams aS 00,5 g
odid ascine JolS jebb a4 MS cle ax> 51 IS job 4y .ol
oo Ol G s ;0 CNS o ouls caslive (yals
Jaloe Jlsle ol s Slolis cde o (Jb> o 4
I Gro MS lalllas 5l (55l dagl ols> 5 ol
bonSsasS 5 boSsivn b by sbdslye gy
6‘)‘.’ aS e s.\.uSu.A.: ‘S)LQAJ‘ J.a‘}c O 6‘0)L§:}‘
Sl s MS s g cdiy
Sy B 4 (5,90 (INnate inflammation) 18
bl Bl 51 sl el Jole daen epSenle
iy s glgil aliwg 4 oyl 0S o Siales (55l
L pbgule culie onipS &5 alaJshe 5, 5 Wodo
J3e5 53,55 el Lyl o S oa Js 935 (e ol
s (TNF-a) (Tumor necrosis factor alpha ) W1
Sl Gl o jo g cunl pgl ouisS pudas pSenle
adlas paiz Jb o 4 bl Lo MS Jie ne
eor oSl deille o 1y e plgule olaw
3O Egerme ;0 Ll alilp o Jelie mlS a4 Wil osgal

TNF-o (285 olgs oas o lSnl edle (1505 5lem 090

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


http://dx.doi.org/10.18502/ssu.v26i7.213
https://jssu.ssu.ac.ir/article-1-4411-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-04-30 ]

[ DOI: 10.18502/ssu.v26i7.213 ]

Jetdle 4 e L3l ar o BDNF mlaws il
ol Gladl Slalllas (] 2 ogde (1Y) 05 oo (s 39 5
Iy ilsd 53,9 05er (Sumd Codlad aS gol 3l as” ol ools
I, BDNF 5l 65Y0 ol Glools sl gYsb &g 4
Y)Y Wil asls

w55 4 Gl slaghy, ol ol 5l ggeme 4o
oosl caiS ey slagylo) eogs isw I MS o eals
Sga> U g 998 (liee (Aol 50 Lot g (09850l Ly asile
Wies She Slem Sdrpie 1 6pSelr oS
a5 cpl Sow aily g obigS sl Sl s e 0 ple SIS
oS ol saile Bl bz b e LS e ol
S olgie S 0 Oled! oS oo b Sloyo Zled
rae SV el 6l (orlid e 9 0230 by
OF) conl osel woy

O 4y ple g 0ad ol (gl il 4 a5 L o opl plo
gy 9 BDNF }HS;})JBJF gi‘.JLi‘.w oS O
oy Glsze 4y IL-105 TNF-a cloylSsnle oonss
b3y Salled duny (o 5 & ey (o9 Slled LS
s ad 3 BDNF sl 5 ol osis b 5l olaie
40 &iles a4 TNF-a ol o IL-10 jioly 8l b Oled! | oas
22l )2 Glan oes atin Jlaz Sl s Baa b ol
o gobaw 9 s &3l 0 BDNF (89, Gl
Jae ;0 IL-10 5 TNF-o Sojglgigen]  (sla,gxS
Experimental Autoimmune 25 el 995 Codisgllanl
Jse psad sl 556 a5 Encephalomyelitis (EAE)
589 Sty ysb @ 5 Cosl 00 MS (6l Slsem oy
429 Lol plnl w8 (oo ol 1) 5)lew (nl W9, 9 peaslo
3 Slem pdle 1alS sl V-bu (g8l I esliul 4
b aalio jolaie 4y 505 cnl o Sl edle 4 Do o3
3o el ad )3 18 solatil 590 addlas opl o L SU

V-l 08l Lt ool alool Lo 05,8 a5 (6,03 axlliae

IWAY 0 ccaad o ylouds puiedd 9 S 0590

EAE Juo 30 S593gigel s y9il 9 (55190 cudlzd pil

e e S So plare 4 A5 Slupes o)l
ol lapladl 5 Sl o 1) Seattapn Sloall Wl (o
o zsh a5 Slais, 3l Lelul ol L (V) ams
Slp Sehe g, S wes el | Sl slacnlgle
Oz e Db wgexe MS il (B)lse S
co Wlgi oo BDNF 5Ly e 45 ol ot sols oL
39 St Ll vl belse (Dol Julge 15U
Oliize doadl cpl ol jo . (F) WS g 7S (559
oo el s Caols L lag I 5l 5 a5 wilesls oL
Oz g 9B onl wdei g le Rl 4 e asily
Slagbse )3 oo laalas uld g 210k SRalS
(A) S35 EAE 4 Yies

O 2bi)l lp (el s 5 0355 O Jolie ]
Cootl il 55 (19,0 93¢ e § (B gl GlapanilSe
Slpss o bLI ) 8550 40 a8 F O e Oladss Ll
S Al a8 ol QiS4 e Dlae clolal 5 gl
dlas slacplgule 5l golass alfl sl (555
Sy Gk Sl Gl bl mebis 4 e g 090 (oo
Sl g Gl lagal 65 520 &S plalgule
Gl 2 s G ega )0 () 39,5 e ls 2
(Ve 7) olen 5 culy Gadod a Glgi oo MS ol ila Sl
Wby SO 4 lepllanle Zul paas )0 a5 0,5 o Lil
2 e )0 k93 gl bl e A (508 eanlB (b pes
olie zals s b b plool MSay e Lo (65,
s L0 s i sie 5 IL-4 snle ooyl
g odls (V) o glas ) ojed aldlas
S3lon (oS 093 S il g3 addllas 3 (Yoo A) e
Oble slacrlisnle 1) @)l a2 290 b glatin A
chle gals Colesys o5 wis)S (owyp MSa M
Oy e Cte Gl as 09,5 93 e o L6 sl
¢l aa>de LB job 4y Saijeged (plpln (V) ol cosliv
Sl aales 5l S aws 13 5t cou 1, Sled! Wl o

Sl dide wiz Do 4 lLh 5 (g5lam (3559 45 ama e L

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


http://dx.doi.org/10.18502/ssu.v26i7.213
https://jssu.ssu.ac.ir/article-1-4411-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-04-30 ]

[ DOI: 10.18502/ssu.v26i7.213 ]

O g Cawgd by v yo -

AV oS p g e )S Sdlye V-l bl P
(MS +EN+SOL) wiloods jitue L alaime (59, ol mlam;|
shls agbae bt + V-l g bl +oul pl 0g)S (A
ez 9 2bye el &5 (02 el 395 Cobuagllin]
(MS +SWHIFN) wlos S a2 |, Lids 55,9 <dlad azan

51275 (ona 995 Cplpogllindl & Mino sl Sbge

5 5l S anensa" )3 b ige 59, EAE Sl
2505 gy ool silens ol s plmil Mg Yl (68,
Slo &5 daws 4 ol Hles :(V0) ol <l llgs o
(5 mg/kg) !y 5 (50 mglkg) wllSs e (eliS
(Myelin - MOG(35-55) p,55 S ¥+ + s b S5

s, Se Voo ox> 00ligodendrocyte Glycoprotein)

£,59,5 O-+L 4 (Phosphate buffered saline) PBS
Sl Sla ol 00 WAL 5 Jeged 45 e iSLoSLs
Complete ) JolS" calgzol idg,So Voo oo 0 alil oo
3 > 5 Dyge 4 g 00,5 balxe (Freund's Adjuvant
YA 5 Gy onl 5o aloldl ol 3,5 shy 90 2 4l
(Pertussis Toxin: 48w obew e p,59b Voo any celo
sl Jole Soii Cam 1) S0 (S95 S S ndy3s8 &S PT)
G (o S35 590 4 003 o 33 ONS & e
Sl o bl p ol Dud g ilom @Mle £o0 WS
B oy (Gl @dle 9a) he oped d atie pj
28 VB oyei o JolS ) ) 0yed oo 5l (ot L)
90 S @OV o pe iy plail (abaie hnd g oo JulS
plal a8, by w8 YO oyad sy plail dgpine ans
JolS zld) Y0 0 pad (i plasl JolS” l8) ¥ o p0d o( siiy
oy0d ol g Cowd oz 7ld) F oo jed (Caws Gars g sty plud]
(S b o5 6 x%e)) 0

Ld G culled

FOP) lBea 5 9,6n JSSgn @b s (2o pe5 asliy
Sllga> 3 Gl @Dle 590 45 5ylom Wl 5 am 00 59,
! 005 Cabagllid] Joo slill S50 ,) 39500 £35
o g Ligbige ol w5 g, 5l Ysame (Ll @l 0ad

IWAY poe0 e 0 5losls il g sy 0590

0 dean a2 SelS e Sl 2l 4 onie
S wled 0529 pac 4y x5 by, ol 5l el cols EAE
S50 sl sl o) 2 VLo gl U » e
e Sallae G Gl 4 5 055 Ailgs oo 00le (] LS

258

Ollge

A5 sl ygm By s At (59, (225 adlllae ()
S a5 o) Yok Yo g azis VYoo L C57BLIG
Lalys g0 lagige w3 ol olal Mgl gl
YV £V sbeo 5 5,6 cel VY g olisg, el VY (5,9
b o Ll jo 35 slis Ol 5 5,055 o5 ol a0
<85 8

ol slaog 5

oS 03 ,S 5 b Ve 0g,S A o b bge anllls ol o
MS dis MS . J,5 MS ) EAE o sl bse 05,5 # 4o
ks MS 535 alis MS Wi 5 (55,8501 MS (59,8 2]
GPge o Vo g Wod el (Bolal Oj90 4 (B2)55 9 Wb
Lol 5 Wl peedi (L8 o J;55) pllo 0,5 ¥ 50 Koo
(JrS @l 095 () 1ws S I8l ol 5 (n Wog S
ol o Cobeglindl 2L Wl b e
Wb g ol b hge Ll Wl 05, 5(Y ¢Control) o
b aiin oz bro &5 025 el 995 Sulegllinl
la g« ol pl 09,8 (1 ((SW) wilos 5" a2 | Wi (b3 9
w ol ol 05, 5(F (MS) )25 el 955 Carpogllinal (sl lo
Mz & @225 ol 095 Sulegdlandl lils o g Lk
(MS +SW) wlos,S ams |, Ld )y collad azin
93 Subuaglinsl shlo b hge 39,8l + ol gl 09,50
(MS +IFN) wlos,S" il ,o V-Ly 9,8 5l a5 )25 e
hls laige =Ly bl Pl vl ol o5
V-l gl P Bre a5 (0525 (el 355 Coleegllinn]
4 Lt Las ol pl 09,5 (V (MS +SOL) il 03,5 dly o

O3 (Bgio dgels (Sloyo = (Sl ©lous g (S pele oSS aloxo


http://dx.doi.org/10.18502/ssu.v26i7.213
https://jssu.ssu.ac.ir/article-1-4411-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-04-30 ]

[ DOI: 10.18502/ssu.v26i7.213 ]

Lol 5o oy andz gl (nlpls adlsele T oy 039
FIV Jolao) sanl Cawo 4 acin b STas 5l sy £
b wiad 055 aie 5o laige 0,8 5T (% 05 5l 2o
Lo s Jloel w59 oolaly Bl L Sl )90y
JSon oiogn onl 50 (Gi9 0dd (B)IF Cundy 4 4z
A5 50 Sl GLL B o [l s e 4 Sl e L AL
Sl jolte 4 g Ld lasee jlad Jlasl (gl ol a8
Lo basme JyS5 098 slaghse OleSt susb, Lulys
09,5 sLt abaize VL ;0 5w Sy (59, 2 Oloj 2 «EN)
5 o sl melal )0 @l gl el esls 1B e
4 Sllg Ll o ped dnda a5l o 03)ly oyl GRalS

O Jg93) dias Sid o5 g O lawg )]

EAE Jowo 59 Ss3glgigesl loysiSlh 51 (sjlsn cadlad il
Yo ol 5 ile Y)Y £)) ool JuS gleo b Ll alaaxe
285 plnl atde Lz Dae ay wlie 55 59, 0 g 5, 4o abids
b ool e prlez b Jsl lajg, 51 sl axan 5o o bge
a8l Galol S Cod oy 35) 5 G rdiinsed 5
Ol 8)S 18 abiee o L See 5 06 ISSsn Gib
odig)he b e bbb ale e i Jols US55
039 2y ¥ Oliee 4 al> e 52 50 5 lahge po p (0ailj9)
(s aido Yislas) >l cpl 0 a5 wg byl o
Ly Coled 50 0,5 g aslsl ol (Ko 550 B (59 aboge
dole booad Jlesl Jb 4 gae)s ¥ ooanlid il
ol hge a5 glanin L aSlas wo 85 asie walise
ooy Vb ply aiSee Joos oanylid 5l (talojl Jolye

0N 039 3 e o3 Sluial L a5 Ll o yed ai oz (b 5o Glsem 4 00l )15 L a3l (e sla (e jleg S (o pe aslip Jald i) Jour

Casl 0050 )5 jaseie (o o3 ,b laie 4 Gige

So BV Y. aly,  saded YA pS L))
09 4_5_:_5\5 aoan %) )9 JAA'AY

ey 5l o 2Ll g W) Gy ol al> 5 50 Lo aiged
@ o) ol e lp dbie o 285 18 L
aid)S )8 (050 9550 (Saileys
P9 9 dabge G g Ld o Slee 4 a2 b Jl> (0l L
Ll ISSgy opl cou a Sl den sy baas> 5l lisebl
b 4 Sl s colpul Jlgie 59, Vol as S 18

WY e g elo)

WWAY 50 i 0 jlosds il 9 st 090

oo yo Ll L ol
59, F ake S ollYY £ LsMS v

S Gahrul L MS

Time 10 (Swby 4 gamwy oly JSigp
Exhaust(TTE)

Oy by SS9l adiges (5> @l (o) 2 Sz
Sog0ds ige @ A5 Cod i cpdy al oolatll  Sake,o 4
3ol Ges &5 ab asll Of 5l (55 aladsa o g0l
Sge 53 Sy i Ghge e Sl B S els)) Jsb
» U] ua.>l.w as M(SQ C)L> R_J] )‘ L)"’?"’ ‘;dul.c)é sualive
pac b5 a4l ¥ B ol zlhw 4 caSib oUlg pas ol

a0y ol mhe Sl VL e Caddge bi> 0 Ul

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


http://dx.doi.org/10.18502/ssu.v26i7.213
https://jssu.ssu.ac.ir/article-1-4411-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-04-30 ]

[ DOI: 10.18502/ssu.v26i7.213 ]

O g Cawgd by v yo -

e sloog 5 5 C57 S ise Swleys 4 jouw, oloy Y Joax

loaiges sl IL-10 5 TNF-0 slorlSynle Limiw jslats
She e diged 03,5 28l e Gbb jo 85 S50
S aS aealSenl 5l alaS o colaisl GlnYl sle oS
o0l 45 (BIOLEGEND USA) LS, ol wimdgn o5,
A oolaiwl oy

S0 2l btz

Slge dnloss ol 5 sybon A 51 atin oz 3l o
Gkly s (70 mlkg) wllSs 00 (peeliS oS 5 b
WD Bres g puloliS y Ojee 4 (BMO/KG)
55 ol dezmaz 5l bl she g oud 4tiS Sl s
B oS stle az o A Lulid Cod g deomie mle (39505
eSS TIKB 00iyS 5 BDNF (s (opFoslail obs;

o pS g o jl ol Bl (215 (19r9 HeTL hamiw
& S (239

oS o8y g phe ledd Fie 2ling)e S
Gb s (R&D, USA) Il e 5l eolinul b o 5Lus
o> job ol (6,5 ojlail saijle S5 ,h el g
0aisS jd 8L 5o oud o e 8L S (gilelos (gl
o Ve JspeelS YemM Tris-HCL .NaCl 137 mM)
MM o Slobly & pg/mlsgd e pg/mle syl
Gy ldises den 4 Jlos S5 NaOH 5 0050 ,5 Ko (+/0
A (6l g Bdiges o b a8lSl VIO o> U PH & o,
0,5 598 ke (ol )F il ax 0 F 0 VFe e rpm) asds
Sy e 4 Bl sbSalr wl pslaex sy Jole

Cebs & Sae 4y o 9 436501 Lo ,S oaiiligy 8L L

IWAY poe0 e 0 5losls il g sy 0590

el oles
(aids)

el ole;
(4ido)

b+ £Y Ve b FA- Y

0958 5] ylosd

Golow @Dle hals slp V-l (g8 nl S a8 b Tl
9,0 ol el oals Sl 39 Sl ucdle 4y Siss o181 4o
5 esliiul 550 anlllas ol o Lids 36 b aylie jslate 4
V=L 8,8, 150 U/ e Sllge> 5l 09,5 g0 1) i 5
V-l bl S Cdl e gl ) Sose a (G3le)
e 5T s e s, 5 Dbl s o ol Sland 3L 4o
AOF) w8 3 513 Lo 8590 (5ke

S5 09

Sllge et bl 5 Syl <15l atin oz 51
okl 9 (70 Mglkg) wl)lSs nee (el oS5 Lawgs
O NS Baes g pubouils O a0 4 (BMY/KY)
s 5> o8 bl oas zl sl e g onds aniS Sllge
obey U oS cile ax 0 A Lyl o gt b
WD (6l s 3550 Sla )9S lie (6550l

IL-10 s TNF-0 sl yqusl i

os—are BleS | eslizul L IL-10 5 TNF-0 551
Log ol sasSuds <850 Joallygiws olul 5 5 S 0
30 @M jebs 4 a5ul (5.5 ojlail (ELISA) 15 Y1 s,
POLYL-C 5,5 5l s el ¥ o diged oy (g5 oyl
Soat yiile oSiws b aado ¥ b aads o 90 VO- L
Glp olF sle azyo A Glod ;0 s w08 (g5lulas
S50 Slsule a8 )l bsnle Glie (ow)n
39% BuF o el e 53 420 sbml jslateas s
b e g w33 )18 LPS  sigma-Aldrich, saintegl

Qe Silelz g 65 09 amld 0L S5 S e

O3 (Bgio dgels (Sloyo = (Sl ©lous g (S pele oSS aloxo


http://dx.doi.org/10.18502/ssu.v26i7.213
https://jssu.ssu.ac.ir/article-1-4411-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-04-30 ]

[ DOI: 10.18502/ssu.v26i7.213 ]

obod 5o e OYlie o lasliul g, 5l colaiul cge a4y a5
ad el sl e b g

) Ly geprml ©jge 4 g)ls BunS Bras slatse
ailyg, dalo,s £9,5 51 G Jol atae 5l (5L Cinovex
o pedyle) Wdged Byas gyl cpl IVO-IUG lw 4
oot I5Spo nilSe 45 sl 3529 b (S0 5 51 (oo
329 slg s Lol cul oois aslis gwys 4y MS
3 NF-KB sl Jlasl s as oo plis a5 ojls
Sl b Sy 35l 5 LS 9,8 0] 50 L bLs)|
Ju LB 09,85l ok 5l Wlgs (oo e (2l @390 &
2 Ll gl l) g oSl anly g 09
s MS Ll eyl 593 oaiS andaes sl s,lem
LTV ghlen 5 92 G-l it Codragllal
S FDA Liug MS Le,s sl 45 syls udsl 352
5 s b g8l eolgls 5l é,S L5 awl 590 12T Jlu
ool &S Sl Jlo V0 5l g 0 by 98] s
el Solpl sloys sl das il ys 8l sy s0S pelass
adgl e 5o LA (3852 (VY oo sl 5550)
Glados Ll 353 oo solow Sad 2ol w5 lom
=l o LS pgdnl La ol jo a8 alsylejl
Mo §ylom b Glopyd a4y il 5p 25
sle oo 2lnolem W9, ;o b g Bl b wad
S0l e Gl g Sl os; SLST 4 el 09>
U g spas soliul Lag,low ol ol 5o bl
e 5 ) 8,5 ool lgiaws | o] bbb
o370 3 8555k 49 35 5| Bum allas eyl 5 (Y4 1Y
SRl sz 9 9yl crl @8l Sl slew Joe Ol 05
g2 5 S sl ey 5o ()

Ssbol Jlxi g & 525

VErsion ) V& 5,5 SPSS ,l58l o5l eslatwl b osls (eles
o955 lanl . 3BT (16, IBM Corporation, Armonk, NY

b s a bl ly (SKod 5 0 (g yslaer CleMbl a8

IWAY 0 ccaad o ylouds puiedd 9 S 0590

EAE Juo 55 Sujglgigal slaygish » s5lgn collad il
ol s laibil glaaiges § Sl TBS o0t Sl 3l L
Al SOl W8 ,93 0 IS a5 Jlyo BUl Sl ax s
90 5 5l oad aBlil polie sl eolawl b oo lasbinl gous
oiws lawss TrkB 005,85 s BDNF clale g qusy oy y
@ arg b e g 5ol egll YO zae Jobo L 13l
Ao )3 055 ©yp0 &0 ol lodigas iy il

b e (2b))]

asdlis LL B ol 5l g 59, wan g EAE Gl 51 (L8
5 JIm ) (S Sll myn Soz dilyg, Sl
g oo (B0, 1) g a4y (Vo) e (]S

Pl 5,8 o (Gl wdle ) he opes ()
&> Pl

(po 5| sadu (s) <10 0 i (Y

s JolS @)\ oy (Y

15 (ity phl xbnie a5 po elS ld) VIO o405 (F
el ol 28 o BB (L) e 5S> alail Sype ol
W0 (785 ol > 53 Slo> Ll

5 (gt plal ogpie axs g po S &) Y 0 (O
pac e a1 (lab) (e (35> slaplal s )90
CanisS T g CenisST oMae blusl 5 (oLl o Ulys
Ol &ly )0 iS e 093 JLis & ey gl G,
S ez byl g5, 1y (59 il sl

5 1 ok yenS) (i plil 4, bcSy l8) VIO 0,05 (7
IARRE SRAJLONS

(i plasl JolS" l8) ¥ 005 (Y

(Cawd s g (s plail JolS 18) Y/ o pei(A

G5 cwdjloz @ T A

(S o) Doy (Ve

505 EAE & ) 0 515 51 babge olialejl bl o
Gl a5 lage ks aind dulin aslllas glaog,S s

W85 I3 sy 950yl addllae 3 Wog (S S @

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


http://dx.doi.org/10.18502/ssu.v26i7.213
https://jssu.ssu.ac.ir/article-1-4411-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-04-30 ]

[ DOI: 10.18502/ssu.v26i7.213 ]

O g Cawgd by v yo -

YYA/AZ paiml bl EAE Jow sla Sogesl 50 5 VYV/FY
TNF- polie 1Sl a5 ol o1 51 S slael ol ail oo
ORIl L S ol )5 4 ad S35 MS 095 0 @
‘_gYL’ AR W) 9 U‘)""’ )i’l.a.s 9 w‘ oby o‘jo..ﬁ ‘_g).»‘).s Ay Lu).Q.T
09; u..i’l...a Oy 6)|JLM d)l.o‘ u.u}p.b w‘ WT
2 Hl Sl 000 MS 055 (:Kils b 3,55 sals MS
5355 Jole el lSgnle clle 39 VL ays ¥
u.AJ )L)L;M dy.._?" AR <? U’“")‘)f ‘) ..\.QLMJ 05; )o )5.054
2ol MS 09,5 (5:Ske b (59,8 5) L MS 055 (2 S0Le
E A o, B Sy L (P = efe0)) By og Ld
L 5 2ol ploye 4 s Sl Jole ol cdale s
MS 05,5 ;0 ppw TNF- a0 clale fog YL LYo ol
LT 65k 392 58 el 1y el S5 05,5 4 s J 5
el Ol panss Slas TNF- o 15 0,5 gxias
OIS 1 MS B3 a0 DLl g2y goanie slo gy
Escobar- ;1,90 ,LsSwl ¥+ + ¥ ESPOSIO g gl wilos ;57

Y+ +# Neteals .Y+ - ¥ Morreale

caa A5 objyl Levene's o Shapiro-Wilk (slayse;l
Oone-way (y50)l 5l L5 )90 (sloog)S e modld (ke dunlio
Gy e bisine o Slgis 4P < /-0 .05 odlizel ANOVA
A 4 S sy (bl (sl el ples

PENEUEATICYR

odls dml oj)lem oRiils lawss gudiod pl Jlisi9p
slagtagy ;o P Jgal 5 (Mol o slo genilyss
Zole Slgal jls otz (S psle olSails 1 5 s>

VRS

gobe 53 TNF-t ol s5lom Lid atin oz b

i omber Coeeglandl 4 D o Sge (so
olly 3BT S o ssmline 1 loged po a5 b len
s lroygs ke (sloeg, S 0 aS el ool lis
Sl iols i IS oy TNF- & gely 52 cs3lon

pg/ml ).!‘)J wJLw 6[.% g)“5‘° 5 TNF- a G.?‘).M.)‘ ).’\)LQA

Tumor Necrosis Factor alpha (TNF-a)

500

450

400

Concentration (pg/ml)

350
300
250
200
150 -
1004
50
o

soL sw MS+SW

MS+SOL MS+IF MS+En MS+SW

+SOL +IF

i 61"“5; 5 TNF-a clale Q‘}.:.o :\ )|09,°.2

3,las 05 >4 (g lolime AL Lt MS 04,5 nKilo L L
OS] 9,850 5 L MS 09,5 nSle o (P = /4 0)
P =l V)00 0925 Ll MS 04,5 4 cuud Hloline
oieled (P/MI) d (e )0 0558 Syp0 4 j55B jlade
W IL-10 Gl 5 glen Lt asan Ly 50 .l ool oold

Oealdg Cliegllidl 4 S sla s (g0 sl

IWAY poe0 e 0 5losls il g sy 0590

Ol L S ollos 09,5 (50Skos analie )5 () )loges

o)l 392y 6 yloline S (P = ¢/ 0 V) J,uS MS o5,
09,5 0eSle b B2y35 ol MS 095 (ks G iz o2
L MS 09,5 (5Nl (et j3-bo oy (985! MS
WS (5555 5 Lt 9ol MS 09,5 (5:Sileo b (49,8 5

s 09,5 oKl pum (P = 000 V) 3,10 0429 (5 lolns

O3 (Bgo sy (Sloyd = (Sl lovs g Sy pele oSSl alo


http://dx.doi.org/10.18502/ssu.v26i7.213
https://jssu.ssu.ac.ir/article-1-4411-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-04-30 ]

[ DOI: 10.18502/ssu.v26i7.213 ]

i sloagiss b Sglitts gl cazgo bobge oo 00l
e MS 05,5 5 JL8 MS 05,5 (s jsboireed 093 o0
polie iolidl oo s FY e, 8,00l sl jo ol jan 4y 00,5
5 Sl whaw S 5l bl ek 4 09,5 9 (nl 010 925
G (Pl ez e 59 9yl S8L,0 er g (S Sl
0diiS 1y yod ol 09,5 ;0 IL-10 Folaw 1y yiaS .l ails
Jsborsen 5 JLxd MS 05,8 15 IL-10 mabas o530 5 it

il g2 g g,lo oausS Cdl o

EAE Juo 55 Sujglgigal slaygish » s5lgn collad il
Sl (nyed slooygd oS Slo L polo atdl bl i 2
als o il e IS 31 Galiso sloog,S o IL-10 gusly
Sy VO an e B Jldrd MS 09,5 L Lo MS 055 (o
O Cde sy oo Hlai 4 ol 0429 IL-10 muly jo Dglis
Sl slaaises (ol oledl o 5o Gl oo 1) (Fely
o 212 1110 lie IS MS (laige 0,5 (6205
ol He 5l ol ol Sty aisg plle slahge 4
Ly s lJo MS sla igo wiilos S (5,xe IL-10 ass
IL- ol 1)1 5 S Glod @y 5 wiiied 6 5VL (Sl

30 el O.g\ SYL Q‘}.:.A w‘).gli.g \-\ML’GA &yt 10

Interleukin 10 (IL-10)

200
180
160
140
120+
100

80

60 >k 3k >k

40
20 ——
o

Concentration (pg/ml)

SOoL mMs sw MS+SW

@

MS+SOL MS+IF

MS+En MS+SwW
+SOL +IF

Glizee gloog 5 50 IL-10 cdale Oliee Y Jlogad

40 TNF-a 4 IL-10 cdalé cod o (63l92 oy p0d (sl 0490
aals azye Sl Lldl wo lanlsnle G ol
oS a4 Ol wsl iy IL-10/TNF-a o
Jols bl . Cwsl MS (6 )lon (5 )l Dot 9 J 55 colgd!
Cuxsg IL-10/ TNF-0 clale cos S b gty u" 3
PVl cwld bl Ko ol 0 planle ¥ opl Jus
Comd g 019 b oleys jo F ) cad (g8l b by
2008 Gl gyle g iy plelg Gleye ;o VY a4 )
ol g polie JBlas o clale (1Sl G @l sl 09,5
3uiAA)‘¢MuJ)Ju.AJlJ)\>MSC\J>LAM03;)QM
Debse  olF e leeg, S 1 eS sbires

IWAY 0 ccaad o ylouds puiedd 9 S 0590

o 05,5 ¢ IL10 il o Silee damlia ;o (F logas

sy s folins S L5 MS g5 s U 5
Silo b L plls 05,8 cpuilie iy P = </o+)) oo
O P =210 0) 5)ls 5g>s (5 lolire B! Ll MS 69,5
09852 MS 09,5 (52Skee b 3235 9ol MS 09,5 (:50Ls
09,5 peileo Gy (P = 210 V) 0,10 0g2g (5 lolre S
09,855 5 L MS 05,5 2Kl b 52,5 5 L wals MS
05,5 peSilia (P = 1) 0l 392y (s loline LS
Lt MS 05,5 @ o loline LS 19,320 ] ¢ L MS
S 65len Ll aan Sz ;36 (P = o/ 2 V) o,ls 0924
a2 Se glabge ooy sk 4o TNF-gt 4y IL-10 clilé
a5 ol ol ol atly b )26 erloss Caleagllin

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


http://dx.doi.org/10.18502/ssu.v26i7.213
https://jssu.ssu.ac.ir/article-1-4411-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-04-30 ]

[ DOI: 10.18502/ssu.v26i7.213 ]

O g Cawgd by v yo -

.00
[
=
£, .
[0 B
f—
=
[—1
- [
—
=3
[ B
Ill —
oo ——
SOL MS S MS+S5W

A T
B e B
A
SSS
MS+SOL MS+I1F MS+Emn MS+5W'
+S0OL +1F

lises sloog,S 0 TNF-00 & IL-10 cdale cons ol 1Y loges

og,S (solad jo W 51 iy al> o jo culisnl ol a5
oS S 39y 00 BAE Joo lajiee jo 5 sl A oYL
Al o a5 cwl Jb jo pl ol pll asds VO
MS 9,8 5zl s MS (loog S 55, (3T 50 (52955 o
@ (i 5l ead i 4 0l MS g MS (Ll MS (5,8 2
Oz e 208 ) (Saileys 4 ey ooy keS
5 bows Al o paasdl e silow 5l 50 Jolas pas
ails Ol [0 Cundae b o] S8 L gl a5 coty
B9 55 i Sl ol Jal LYs 5 el
Lo po 4l jo mld YL Ol s U jlasel ial3dl 51 i
oo p» Blas laly jo JouS olf o ol adlol 4 i
b &g 09 S a0l U s slag, 40 45 S 0ud
28 Sl o pl a3 S skl 65, bawsie
3 ol e 50 caml ol wWhilawl loges bl
cbls H18 5Sile Syg0 4 VB Y 5Ll 59, MS (sla 09,5
el andees Slals cdyan aids 5 J5uS 5l S
STkl @dle 5500 500 (w1 Cusl 035 O 50 (3559 31
50 9 <8l 59, (A dpi Day post of injection) sl v 39,
oy S 50 Wde (pl &S s 395 ol 4 VF 5 VY (glajs,
0985 b (559 w55 9 098l 9 GRing b pleys e
Sl 05,5 4 S Al s, 5o S FGmb skl dae o

wsls hE Gl e MS

IWAY poe0 e 0 5losls il g sy 0590

dslie ;o IL-10/TNF-0 Cos 605 ojlail b (V1o g0
MS (9250l L MS (slaog 57 50 i @ (895
A8 G e & oayiber 5 olie Lt MS 55
0% Gy g L sald jsbinen 5 55 wald slaeg S
Laslio 0 cudy 4 g wiad ob3)l plp cad jo O
Ge,d Vo BUWST (59,8 50 Ll MS 5 (59,8 50l MS 09,5
Comd ol ooy, 5o e o Gl 1) sasys Ae
O MS 05,5 0 i cpl g polie JBlas o clale (Sl
IR ol loos 5 5] S i an Jake 15 otk
D950

53 Sl ol dgne Ol 2 silse b atia Loz 15U
S ERs5 175 el Ceegllindl 4 e (sl ige
9 b @odle Dl (h559 Codlad 150 a po (b
0594 9 Cawl Sgaze MS 4y M ol)8l jo L gule pulass
ST & el oS gl saxie g Esicn sl Lds @
Colld @ el @ bgpe Olidd (Sfelse Coeal Ol
Sgee ;3 Bk 5l 20T pe axsi g i 1) (25505
Syge Dy ol o Sl ped 8l @i S plowl sla eyl
ool &) 513 ()

Ohles nl soal g 2 2 50 Slyed 536 ol
slally Ol 9y 2 ow)r @Sl cais aSlis
ols s (TTE)Ssle s & (e, olo ST 1o 55>

O3 (Bgio dgels (Sloyo = (Sl ©lous g (S pele oSS aloxo


http://dx.doi.org/10.18502/ssu.v26i7.213
https://jssu.ssu.ac.ir/article-1-4411-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-04-30 ]

[ DOI: 10.18502/ssu.v26i7.213 ]

- sSOL
9 - —-— MS
——— MS+SW
87 = MS+IF
>4 —— MS+SWHIF

Mean Clinical Score

EAE Juo 33 S59dgigel 59l 9 (55190 cudlzd pil

12z 1% 16 18 20 22 2z3

Days Post Immunization

P>+ EAE 05,5 10 jlosoe als () 0gd oo JyS
30 (P = +/+0) P> +ls Lae +EAE 05,5 g (P = /- 0)
Sladelod g 525 398 o0 oanlive J S 095 b dnlie 5
2l 4 5,8l (oleid A b, 45w e lid i
93 Cipliagllawil ay e sbahge )5 (8559 L olen b g

03,5 L dumslie ;0 BDNF hans o3l 4y jzeie )25 po
Sl Sogods il ol b onl bl oas EAE
TP T CH U PO [PV YOS
ol B 550 Lol (s ol 4 (98]
95 Colragllinsl 4y die la e oo ;0,551 ()l lans

oW 0090 C:”)',U U"”‘

BDNF (pg/mi)

S0OL MS W

MS+SWW

() e (g)lom a4 barse loged o (Floges
sl JAS Wl by L5 MS 0,5 aglie suims i
= Db g mhe L S o] o nKile a5
G0 (s onis lid (+) Cwdle g WS o 55 T, (P
L 098yl s MS 5 (5,850l MS 5 Lis MS (sls 05,5
3,8 5929 Jloline B! yulul ) 5 aS all oo MS 0,5
;9 BDNF 50 5 s3len Ll aian [loz 56 (P = +/++))
i s Coleegllandl 4 M slahge jae 8L
oabylg Ul S o cvalive O Jloges ,0 a5 jeb Lo
G e (028 Gesl 995 Cadegdladl a5 cnl sols lis
09,5 Lbawslas )0 (P =+/-V) BDNF 50 o cxe ialS

MS+SOL MS+IF

MS+Emn MS+SW
+S0OL. +1IF

(BDNF) ji 5l oas gie b 555,00 55351 lae D jloges

Ol 093 Saleegllandl ALy g8l S8l 5 (02
B L o o 5 00,5 Zdbyo gl Pl a5 oo

Cdlyd 5 (2575 el 995 Colragllinndl 09,8 Loles 5 9,5 oo

o 4 g o)l 80 Ll Sl yed jo a8 V-l 9,8 )

WWAY 50 i 0 jlosds ¢ il 9 St 0590

L ol 09,5 «p0 BDNF clale 1 Silos dunlio (B ogas

75 el 093 Coleglandl slo 09,5 Sile L SW

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


http://dx.doi.org/10.18502/ssu.v26i7.213
https://jssu.ssu.ac.ir/article-1-4411-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-04-30 ]

[ DOI: 10.18502/ssu.v26i7.213 ]

O g Cawgd by v yo -

s (2 (TF) wbge GRals” 55 CRP wJg )] Jlis &
#3551 Gl sule Gliws S sloJsho 9y Soe aily
aily i yed (g 05 o pnsi |y (INF-y s TNF-a JIL-Tat )
IL- dL-10 dL-4 ssle Sledlas slocplSenle ode Sose
(VF) 05 oo Sy 55 |y I 00 o5 s SLST 4 8
Selad 5 098 o SIS alanly laadeSs )95 5 ol5 al
b JszinsS ol Jal jo g adlige TNF-a 5 (0555
e 4 ed e ) Dde Yok (LB55 sbcodls
Sl Soge3] j0 la jimgh yiios (YO) 048 oo TNF-a tals
wadee Gl o Cowgle g a3y Sl g, el
e [y TNFoo Jobo adgs conpi (ol ale (ola eV 5SSl
Lyl 1, ol alfss 285 MS ol ;5 TNF-a (YF) 05 o
olyor (rbeo ey b ol GRalE Bk S 5l 5 S e
shlasl g, (bli> ad Jule cl K08 B)b 5l ol
Sl Sz g b oy el 5SS Rl &b
e 93 3979 Wlgioe Jletol mudy So ol ol
TNF- Glize 00inS g0 huwy ogliie glo,cedle
ol @l b g om 5 Lwly ol s (YY) wsl a(P55,P75)
collad Vool 0,8 Gl alSen 5 gdllS g
TNF-0 oS s Sleidl cudled a4 joie plate (23559
) eras sladobe 2355 5 0l G5kl ) &5 090 o0 PST
bl o Slee Cusl sad Byl (YA) AiS e sl
ST g Sl 3o,k 5l TNF-a P57 058 595 0aisS
JW (G5ST sladisS Il ()95 cbli> (SOD) jUgenns
JLesl CNS )3 medS (s )lky s (paedS 2 5 (ROS)
O 30,8 ol (uilSen g gMLlS (V) 098 oo
L os 50 oled! i slapSanle polie Yl ojlse
osile 3L asslsl «igl3dl ol duly 4z ST ans so il
Slop i 5l ol hagh 0 Senl 4 azg bl
poolas ouls saalice rals aw) oo Al 4y (el ool ool
Loty 1y Gois b gleys cou slaog S 0 TNF-0 il
SlS iy Lisly o i Kep 5 gdkiwlS asllas

cde g ols Glas |y TNF-00 jlolize e g (ao,0 Vo ialS

IWAY poe0 e 0 5losls il g sy 0590

098 1556 Glie g9, 2 V-Lo (gy8 5l jled g Ll 550
s sla ige yie il 50 (BDNF) jae 5l ons i ol
1Sl e sl 31 5 055 eyl 955 Cobiagllind 4
Pl 0 p 58S Dyge 4 jie 5l ead Fide (215 )98

Ll 00l ooy yisles (pg/ml)

4 e EAE a5 wlosls lis b o0 adlas ol jo
el o Wl slo ige a4 s TNF- 0 ol5ee il
TNF- yolie 2ol oy Yo BMS 65,8 o Lt b ol b
09,5 ;o &dly yo ol Hlis S,e o MS 69,5 4 cond | @
MS 5 58 wlls 08,5 ) o loline D31 05 MS
A Camd Hloliae OB LS Wl 09,5 ;0 jsbipen ¢ L
2 S SlepeilSe I (Socbls gy S plle 05,5
IL- oysomed 2ol as slacnlSsnle bl 2als oyl
IL-10 & s 4 a5 b ol iogiy 4o a5 Cewl 10,1L-6
slplyuls wdg ale bealyule al 0sdoo anb
55 TNF-o a5l LYs 5l aisa o TNF-0 wisle gl
gy oS Sl S35 3,00B 0005 (5l Jled MS (sla 05,8
S 65 Bgile wase lEl ) Sl ol gule
el 1y ol slamilee Conl (See (559 Alg 4
el b sl ol a5 cul ol ol s oss e
SOl Gl cxse ) A5 &5 SIS Segh e asdly
OIS s 3l ol gl ail 5 gk (nl laesly
5 (V-12) s5lsn (o559 Ol yos alil i1 a8 ols oles
Al se 2alS TNF- o zolaw (Y2-YY) Staslie &by el
Joole okl sleasnle Kis s TNF- o ials
2o Lo sbml Cux 3 (S Sl 4 pw 68l
TNF- s o 2als cde ggama ;o cnlply canl o]
125 0o ez Ol ) (9 Sl s Lat
IL-1 5 TNF-0 JL-6 (galows 4 oS CRP o Jsi(ill
Cedled wilosls las gobj Sl slaieghy Seb o0 Sy

5 9950 ILL 5 TNF- L6 ol ials orgo Jlor

O3 (Bgio dgels (Sloyo = (Sl lous g (S pale oA aloeo


http://dx.doi.org/10.18502/ssu.v26i7.213
https://jssu.ssu.ac.ir/article-1-4411-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-04-30 ]

[ DOI: 10.18502/ssu.v26i7.213 ]

O 0 Jolge ralS L oolen IL-10,0 a5 il oS
Ty gl (ol )0 (o059 Dl i 5l gl oyg0 Jlds 4 Sled!
Solews 29 Ng, Sl j0 o cunl pialS 5l glaie ¢ wes 0
b 59y Gois Sl 4 Yol ggdge ol bl e 3l
Cot 00 gl 90,8 o MS lle o baepSenle
2 shys ool 4 elisle 5 b on S el gl Glyie
F 5law [ IL-10 bolixe als a8 o ploxl MS & Ml ol 3
SEras OS] 5Slas doye £o Dal b gilse o ped alan
ol Gz o2 (TY) QoS csslie alan 0 )L g0 o
bsgs (aglie Sl poS & S | MS Lo lacn sl
4 MS o) jlem Ve Ghagn (ol 50 ad sdztie (6 Ksagh
ol mli . Wo S 8,8 iy aly jo ale VY G
aS 5,5 olo gy il gmals e 0 IL-10 clale aSuls
b plgule cdale p cal Koo 0digy i (Swglie Sl yod
o 1 lon (LS Cundg a4 aS 0 I3 306 MS ol @l e
5 enlgnle odzny Jlaw (A 4 4295 b iz oo )l
(FF) ol IS jls oSl

Solsuls ghe a8 cul ol wpe L 5j5e !
JesS 0ailyd ol b 285, codled S s IL- 10 s TNF-a
Sllad Sl an 65910, oley e 3 g, cnl &5 Wb

Cowl oals 5155l dall s adlas b o555
=l 5l Sl 5o iz ple o ingh asdlas (YOXF)
yolo Gaiod slaasdl b adloe mls o)lge > 50 5 ailiee
e o] O¥game b Sghe Julge b ol ably ,o .ol
IL- sTNF-a yoz o2 ouiiS pudas slo S enle allnog;

iy Sl hwg bepSeule pl w0 S 1) 10
Eb 5o oo olate sl il 5 wsdoo adgi ead Jlud
(YYTA) asS oo 63k wolais! gl o2 9 (S15 s

plo odg Jol> TNF-a  Upregulatec.ie el

» 9 gl gla oo by Sl Gy lagSnle

IWAY 0 ccaad o ylouds puiedd 9 S 0590

EAE Jaw 50 0505590l slo g5l (5519 cadlad 55U
rolo Ghagh 50 08 Glo GF) (Gogesl o8 olaws |
Sldises I colaiul cyza 9 LU Ve e og,S olow
g ol pen syt S L Ghagh sl Jole Sl
MW L loog,S o TNF-a clile ool ol sy
b byl lolix

2 VeV g VooV slale o hlSes g ey
Sial33l IL- 6 TNF-0 grhans 45 00, i3S slo oms 2
g Sloge) WS (o0 42 (859 (yed Sl ]y )l (e
Cess sl Ly glaail a5 YO L o o Kon
L IL-10 Gediome cnl Glaomyp 50 &5 s 4 axily
ils iz eais TNF-a Ll gy ol pan (g0 ine Lial38l
st 4 o5 gm sclisin Slllln s L Cle oy
Sad g £9 iz ¢ Slow gmi daw alax 3l goaxis
Lo giogo3l (o 5 (1 a8 ainy oS3 Slacglis (o3
a5 Jlab 5 15550 o3l amo e i b s 2 bl o L
ghe Sl o858 28550 sl b o et ok
;3 1L 65 TNF-a slocnlSanlo 5l sgolie Lo, b 5ol
A Bk H (V) aiies jlo 05 5 ag o o5 3N L Al
Olizs lly anld cnl 0 6550 Jolo Wilsi oo 5 i
TNF-a o yo b duslio ;5 o 31 b5 45 wlosde ol
ozl olge ainey cnl jo &5 e Jloy55 0 5l YL
“so e Sl 3 o s Ol g ol laJIS0s) e
b3 45 sl o I35 5 liins 5 40 (T)) Ay
GNP TT R VO 1 ] JUN L B RS ES TR WA
el oozl 525 5 o031 sl SISy o 51 VL ()59 !
Wiwd 10,55 5 30 b awslie ;5 CRP o2 00 (5,0S
obey ;o beplignle maw o e b awslie ;o cplpls (YY)
SR i cnl po el Sl o 5 g (o559 Sudled
18 S (sl Bl g, Sl

Oud g g @bl IS 4 azg b Glegh cal o
oS el 035y g 50 03 (gl 55l olml Cyz Dl el
OBl Ly 00 S e cuols o carge atuly

ST gy e s o oy IL-10 llas onlSenbs

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


http://dx.doi.org/10.18502/ssu.v26i7.213
https://jssu.ssu.ac.ir/article-1-4411-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-04-30 ]

[ DOI: 10.18502/ssu.v26i7.213 ]

O g Cawgd by v yo -

Sl ol e g Hlas cewl Sl i 6,50

ol gle cldled e 0w e lis Sldlas 5l S
ST as e «dlae 51 Sledl slo,eSl o ol5T &5 54
o slo 0055 & JLatl 3o, 5 Lo 1 518
6 35515 (slapl o, Jlab o dlute 5 CAMP wlss
Slyesis alplin OF-OA) 3550 Pliygied 5 5 Sblansd
S50 503 &35 g 5 gl a5l b gl ule sl
0SB ary

4 e sbaiges Yiml a5 il s olgse Colgsys
Sl atlls (5S (Syme 0wl (oB)s Colled ple
lice @ axgi boails 18 wad slacaw! § oog <!
HT) et slacalSsibe ol sladsbe 3 5 Ml
gz beplgnle opl a5 ciS olg sos Conhad 4 (09
[ETOWY 095 L.:‘ KH P ~>|)T O p 08 ‘3)‘5 u»).».w‘ «_)55).w
4z Ope jiin gow Sldlas 5 005 e sleing
A ey o e slaiesy xS S oS Sasiy
gl mlas g (b oo Dl (05559 Solld
Jleel Jdo & o5 5 Cawl dguzme MS @ Mss o181 o
Sl g3 oo B a4 Clél o pTgnle saxie g g
e 1y (28559 Sadlad 4 Gl 4 by e Slids (So3elen
B 5 ol slo ingy Syans 19 By 955 e 25 3
sl 48,5 5 ey 0y50 Dy 0l o Bl yed 436
Ohles onl sl e 2 0l o Sl e 556 cnlple
aS wlools Hlas Lo gyze adllas o) jo el ouis aslis
oo slo ige 4 e BDNF e alS” 4 e EAE
oeals ands Oldlas do gloasl sliwl, ;o .l oo
EAE 4 Moo slojige jae <8l o |, BDNF Ly o
R S LE.ABL....A C"L"’ ‘ui 5 ogy.c (P\“‘Pf) Qilosls uL....a
Mo o3 93 oy )3 (b Slalllae 0 9556 cnl e

Slalllas (B ciged sl 8,10 3929 w9 ISl Joodle @

IWAY poe0 e 0 5losls il g sy 0590

Oyzlee g wmsge GRIEN) bauwsS) (Satan el
50 (YK ) WS o Cogy 8L glad ol a4 1) Jslu
et 1) 23l Sbe 5 a9 590 (29,50 w2 Zllad &8l
‘) Lbuﬂl; O u..\;L..u) w...u] 6:[4‘94 ;UJ‘ > 05)'{5 Lol ;..\.»5‘59
oS emle oo 5l s adgy (FYFY) aeo o il 5
Sod g Seatnn Sl wiile g0 (B)lse Sl (Ses
L TNF-0g o iol8 Ygano Lol (FF) ail axils S
Sgds oo s IL-10 Sledlas ,eis1 51 lauly g adsl jolas
09z w0 g ol el g Senle Gl (FD)
23195 Lo /| Commgige fawgs |) HLA-DR o g 035 (o0 5o

(FOFF) wos o Lol
Ry el ld o we TNF-a/ IL-10 i 5 y5les
2 LoeSsule G Ly, 03 Sl s al pedslis
Syge by g )lom plo & Coad (s pydin dins
LT jols ragh jo (FY-FA) cusl 45,5 13 adllas
o35 YL IL-107 TNF-0 Comd oS oloog S 10 (605mt2
as Ao U"‘ ) L“u”‘“ﬁ)" )‘ ‘f).» L\ U"‘ 9 Cel S gheiin W)
gunod M3dgy 03,5 7 lae TNF-o/ IL-10 |, cod &,k 4zl
b ol Slllas golpiny slop il 51 (S5 (O+-0Y).cl
oS\~ eis g S JUsb S5 G a5 1L-10
aS asd cpl Lo plxl |y canl IL-10 0 pgegp lawss
Loy 5,50 udgl oo JU&iw g0 JBlos a0 5L5 1L-10 ol
TNF-boss 90 5 (01 Sajslonsed slons 1) 3,51 s
51 wle (OY-00) Endogenous. !y g,0 IL-1 L sa
il olly aiged sy Yoo oYL a5 09 (pl gk
g o 3l S S @ e 1) i JSSn
e B Gl il g lew Gl sl (L) Sl el

Jelse (2359 5l am ol bl Gl » S5e Jalse 9 e

O3 (Bgio dgels (Sloyo = (Sl lous g (S pale oA aloeo


http://dx.doi.org/10.18502/ssu.v26i7.213
https://jssu.ssu.ac.ir/article-1-4411-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-04-30 ]

[ DOI: 10.18502/ssu.v26i7.213 ]

a0y G 9 (eSS Dldllae plaml Gz
Sy b SIS e ol 4 ObMe 0 e
2l b osle e S ) Wl ASaiian S
OO ey Jedd ol edle il pate plaillez e
595 9 wbe 4y yomie el () S ez G950 9 MS (g5las
ot 4 olezel ymals g Sopdl (K ul @,
5 S oDl dgte @ Gl alex O S 0 e
Glp L IS, 0,5 o)lal slasl ol o Sgpuine glas
W Wos (8550 b2l pleyd o &S MS slaige
Gos oL 97 oo (Sl (B Cewd @fDe Dal Zux
> r ol pl pfyde &5 Ol Ul cdle b ol
Sz 09> b bas a4 0B Ko deog )5 pl sladigal
ke o 50 Gl e (nl Sen vss Ol o 5l
il 39 oo (omae Slsly JUET (b Jioee 4y i (o
a3l sy el adies G 5 il Jblay b (WD
cins jl )le MS kel odle ol 55,50l calisee
(o> OS] (Gl sbaplail paar 4 laplal s
9 U"“""“))‘ r:lf B G)LL»L'L' (o= 99 “va‘.«.a ul.«a.c‘ uLQ,J‘
S5 (w2 3590 )18, @dle Badow Gl 50 dlioe (ST
592 SRSL Sl 5l g it S8 b aiges 15 (5 lom €95 5
Sl S (Sl @le 45 ey pin g jge e Sl B s len
G55 g yh adiges S 0 a5 I o] B cuils seg
Solow wle Sldse 25 05,5 5l Gl gl 5 S e Sdle
axxlie Sy 4 Jlo pais lp e a5 b ja8 o] aS
AD Py b Glem oMo glem Chpin b WS ool
o gloo 5l S gles b ol o jpax a5 Lo 4y il
lod JyuS 5l (80 (5> Sgnte 4 092 00 (Aib Lo g
d>le 53 5 0,8 GLlh SIS badiged 53550 5 (e

YRRV RN T

IWAY 0 ccaad o ylouds puiedd 9 S 0590

EAE Joo 50 Ssjglgigon loypishh 5 (sjlep cadlad il
wolaws &5 Jl> yo ws oo Lis |y BDNF oy ials
G S el adg g ol e (Rl olidss
(FOSS) wlos

30 V-Lo g8 ) Jlewd a8 cwl ooly lis Lo glaassl
Ol 50 Gylosirn juudd 4y yomie EAE 4 Mis sl oo
s gz le ol 0 ol 00ki (gie =l Lo BDNF
Ol Rl 4 e V-be g8l jles a5 wlesls las
i3 3] Spbie ot B8 i slash bays BDNF
5B ol ol e S 53y 2 0 4B oy ol D0
pae Sy 85 ol oad S V-l 98] by
S0l go Dllllae jo V-l g bl B 9550 50 Coalad
o 45 il ool ol Sy olo axily 5 Sy oo ol
Lue 55 BDNF ol (il crse V-l 58,
@ Mo phlem )0 s (e SO gle Sl (J2
2SI &S J 50 PV FA) 25800 59l Jlle
Vo) ol onts 8l yhloss ol poms 50 551 oyl e
aiie > a5 ams oo olis Lo anlllas gl o] 5 edle (P4
ol 4 e egeae )90 a4y Sl ailys sjlea Lid
U ol b s 055 EAE 4 S slasige 55 BDNF o
L cddlge ;o .l 0090 Lo sme Solel S ygo 0 il38l ol
e oyei plmlyl uy BDNF gl (lsil daasly ol
Shasdl bl aey0 5 @il Sl g5 5 a0 )0 (23559
VY-YY) casl ol sanlie Microarray oSS 5 ,b
mow aSwlols Glis iz o2 Slems Sludl Slalllas
Al ol & e oliles 55 (o BDNFsrl
Sl I L 5 e cslsm s 458 o ol 5]
(YY) sl 0383 ol o 5358 oy

Sy oo EAE a5 ans o bt aslllas ol cdmeis 5o
M slo Ghge jre <8l ;0 BDNF mlaw jalS 4y joeis
2 EAE _2als il wlgy 35s el Sas 5 595 EAE
Oz w2 5 S Gl lidl 4 e 5 ke 1, BDNF (g,
L wli8l ol o)ls Jlio! 05l TIKB o 18 iin iol33)

Oy Slp &S 09d 330y ol ke ol Crge Silg

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


http://dx.doi.org/10.18502/ssu.v26i7.213
https://jssu.ssu.ac.ir/article-1-4411-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-04-30 ]

[ DOI: 10.18502/ssu.v26i7.213 ]

O g Cawgd by v yo -

b alpli 0gh (0 BDNF (g2 oo SG89 54,90
ol 3l ogd Sig &jade LMS 4 M Lo a5 090 0
Sleye LS o gl S8 ble G pleie a4 Sl el

aS eolawl g5le

YFOAYY WS L oS e, 5l ad S, alae ol

Sl odin; Gd A eyl oRadls o as wil
OB Mg 5 Ceul 039y (peizne ouge p aslllae gla aiia
"oVl o)l 5 SFlh OYNS] dsse” I iz o0
S5 EAE Jowe 5 Sllgus @31 sl dilossns (5,0 ,blso

3, N >g 123l ST I B) SE— i}

55 Ol Olgies st dll by s 4 azg b

Sl ol Jole) MS (gl 2925 b plaie (S culled
Loy ] 5l 0gdce IL-10 ol Lil3l wrge (IL-10 clilé
g ol 00d )5 MS g IL-10 oy (58 bl a5
5 olexd Ghsy e 055 sl Gu colld cus
Sllad syoo Sl 4 el Dol slagsslen 65 i
Ble 4 e (Sigdnid Slapesle @b 5l S
slocaw] wass ea MS,e (Dle als 5 g8,
oo Sl Ll Lt olite oy celle .l g2l
Sagb @ 09d (oot Sl oS el Wlgi oo 5 Sul
crse MS & Mie ol Lasg by o diasgny plol a5

sleyesh iulidl g ol sl panle &y mhw (ol

1-Sospedra M, Martin R. Immunology of Multiple
Sclerosis. Immunol 2005; 23: 683-747.

2-Glozman JM, konini S. Prevention of learning
disability in the preschool years. Procedia -
Social Behavioral Sci 2014; 146: 163-68.

3-De Santi L, Annunziata P, Sessa E, Bramanti P.
Brain-derived neurotrophic factor and TrkB
receptor in  experimental  autoimmune
encephalomyelitis and multiple sclerosis. J
Neurol Sci 2009; 287(1): 17-26.

4-Rombery A, Virtanen A, Ruutiainen J, Aunola S,
Karppi SL, Vaara M, et al. Effect of a 6-month
exercise program on patient with multiple
sclerosis. Neurology 2004; 63(11): 2034-48.

5-Bradly, Daroff, Fenichel, Jankovic. Neurology in
clinical practice. 4 ed. Philadelphia: Elsevier,

2004: 37-56.

IWAY poe0 e 0 5losls il g sy 0590

6-Motl RW, Pilutti LA. The benefits of exercise
training in multiple sclerosis. Nat Rev Neurol
2012; 8(9): 487-97.

7-Ziemssen T, Kiumpfel T, Klinkert WE, Neuhaus
O, Hohlfeld R. Glatiramer acetate specific
T- helper 1- and 2- type cell lines produce
BDNF: implications for multiple sclerosis
therapy. Brain 2002; 125(11): 2381-91.

8-White LJ, McCoy SC, Castellano V, Ferguson
MA, Hou W, Dressendorfer RH. Effect of
resistance training on risk of coronary artery
disease in women with multiple sclerosis.
Scand J Clin Lab Invest 2006; 66(4): 5-351.

9-Castellano V, Patel D, White L. Cytokine
Responses to Acute and Chronic Exercise in
Multiple Sclerosis. J Appl Physiol 2008; 104:
1697-702.

O3 (Bgio dgels (Sloyo = (Sl lous g (S pale oA aloeo


http://www.ncbi.nlm.nih.gov/pubmed?term=%22White%20LJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22McCoy%20SC%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Castellano%20V%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Ferguson%20MA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Ferguson%20MA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Hou%20W%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Dressendorfer%20RH%22%5BAuthor%5D
http://dx.doi.org/10.18502/ssu.v26i7.213
https://jssu.ssu.ac.ir/article-1-4411-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-04-30 ]

[ DOI: 10.18502/ssu.v26i7.213 ]

10- Kress-Bennett J, Ehrlich G, Bruno A, Post C,
Scott T. Preliminary study: Treatment with
intramuscular interferon beta-1a results in
increased levels of IL- 12Rb2+ and decreased
levels of IL23R+ CD4+ T - Lymphocytes in
multiple sclerosis. BMC Neurol 2011; 11:155: 1-
7.

11- Knaepen K, Goekint M, Heyman EM,
Meeusen R. Neuroplasticity-exercise-induced
response of brain-derived

neurotrophic factor. Sports Med 2010; 40(9):

765-801.

12- Aharoni R, Saada R, Eilam R, Hayardeny

peripheral

L,Sela M, Arnon R. Oral treatment with
laquinimod augments regulatory T-cells and
brain-derived neurotrophic factor expression
and reduces injury in the CNS of mice with
experimental autoimmune encephalomyelitis. J
Neuroimmunology 2012; 251(1):14-24.

13- Branas P, Jordan R, Fry-Smith A, Burls A,
Hyde C. Treatments for fatigue in multiple
sclerosis: a rapid and systematic review. Health
Technol Assess 2000; 4(27):1-61.

14- Lesley J, Castellano V. Exercise and Brain
Health —Implications for Multiple SclerosisPart
1 — Neuronal Growth Factors. Sports Med
2008; 38(2): 91-100.

15- Mahon BD, Gordon SA, Cruz J, Cosman F,
Cantorna T. Cytokine profile in patients with
multiple sclerosis following vitamin D
supplementation. J Neuroimmunol 2003;
134(1-2): 128-32.

IWAY 0 ccaad o ylouds puiedd 9 S 0590

EAE Jowo ;o Su39lsigesl sl )oSl 5 g5lep cadlad il

16- Martin R, Mcfarland HF, Mcfarlin DE.
Immunological aspect of demyelinationy disease.
Ann Rev Immunol 1992; 10(1-2): 153-87.

17- Mary L, Patricia L, Jessie H, Lorene S, Jeanna
V, Daryl K, Nick S. Impact of Resistance
Training on Balance and Gait in Multiple
Sclerosis. International J MS Care 2010; 12: 6-12.

18- McCullagh R, Fitzgerald A, Murphy R, Cooke
G. Long-term benefits of exercising on quality of
life and fatigue in multiple sclerosis patients with
mild disability. Clin Rehabil 2008; 22(3): 206-14.

19- Mostert S, Kesselring J. Effects of a short-
term exercise training program on aerobic
fitness, fatigue, health perception and activity
level of subjects with multiple sclerosis. Mult
Scler 2002; 8(2): 161-68.

20- Motl R, Dlugonski D, Wojcicki TR, McAuley
E, Mohr DC. Internet intervention for increasing
physical activity in persons with multiple
sclerosis. Mult Scler J 2011; 17(1): 116-128.

21- Ogawa K, Sanada K, Machida S, Okutsu M,
Suzuki K. Resistance Exercise Training-
Induced Muscle Hypertrophy is Associated with
Reduction of Inflammatory Markers in Elderly
Women. Mediators of Inflammation 2010; 1-7.

22- Petajan JH, Gappmaier E, White AT, Spencer
MK, Mino L, Hicks RW. Impact of aerobic
training on fitness and quality of life in multiple
sclerosis. Am Neurol 1996; 39(4): 41-432.

23- Ring-Dimitriou S1, wvon Duvillard SP,
Paulweber B, Stadlmann M, Lemura LM, Peak
K, et al . Nine months aerobic fitness induced

changes on blood lipids and lipoproteins in

O3 (Bguo vt Sloyd — (bl wlous g (Kij pele olKLS1S alxo


https://www.ncbi.nlm.nih.gov/pubmed/?term=Aharoni%20R%5BAuthor%5D&cauthor=true&cauthor_uid=22749337
https://www.ncbi.nlm.nih.gov/pubmed/?term=Saada%20R%5BAuthor%5D&cauthor=true&cauthor_uid=22749337
https://www.ncbi.nlm.nih.gov/pubmed/?term=Eilam%20R%5BAuthor%5D&cauthor=true&cauthor_uid=22749337
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hayardeny%20L%5BAuthor%5D&cauthor=true&cauthor_uid=22749337
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hayardeny%20L%5BAuthor%5D&cauthor=true&cauthor_uid=22749337
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sela%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22749337
https://www.ncbi.nlm.nih.gov/pubmed/?term=Arnon%20R%5BAuthor%5D&cauthor=true&cauthor_uid=22749337
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cooke%20G%5BAuthor%5D&cauthor=true&cauthor_uid=18285430
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cooke%20G%5BAuthor%5D&cauthor=true&cauthor_uid=18285430
https://www.ncbi.nlm.nih.gov/pubmed/?term=W%C3%B3jcicki%20TR%5BAuthor%5D&cauthor=true&cauthor_uid=20921239
https://www.ncbi.nlm.nih.gov/pubmed/?term=McAuley%20E%5BAuthor%5D&cauthor=true&cauthor_uid=20921239
https://www.ncbi.nlm.nih.gov/pubmed/?term=McAuley%20E%5BAuthor%5D&cauthor=true&cauthor_uid=20921239
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mohr%20DC%5BAuthor%5D&cauthor=true&cauthor_uid=20921239
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ring-Dimitriou%20S%5BAuthor%5D&cauthor=true&cauthor_uid=17186304
https://www.ncbi.nlm.nih.gov/pubmed/?term=von%20Duvillard%20SP%5BAuthor%5D&cauthor=true&cauthor_uid=17186304
https://www.ncbi.nlm.nih.gov/pubmed/?term=Paulweber%20B%5BAuthor%5D&cauthor=true&cauthor_uid=17186304
https://www.ncbi.nlm.nih.gov/pubmed/?term=Stadlmann%20M%5BAuthor%5D&cauthor=true&cauthor_uid=17186304
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lemura%20LM%5BAuthor%5D&cauthor=true&cauthor_uid=17186304
https://www.ncbi.nlm.nih.gov/pubmed/?term=Peak%20K%5BAuthor%5D&cauthor=true&cauthor_uid=17186304
https://www.ncbi.nlm.nih.gov/pubmed/?term=Peak%20K%5BAuthor%5D&cauthor=true&cauthor_uid=17186304
http://dx.doi.org/10.18502/ssu.v26i7.213
https://jssu.ssu.ac.ir/article-1-4411-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-04-30 ]

[ DOI: 10.18502/ssu.v26i7.213 ]

O g Cawgd by v yo -

untrained subjects versus controls. Eur J Apple
physiol 2007; 99(3): 291-9.

24- Stinissen P, Raus J, Zhany J. Autoimmune
pathogenesis of multiple sclerosis: role of
autoreactive T  lymphocyte and  new
immunotherapeatic  strategies.  Crit Rev
Immunol 1997; 17: 33-75.

25- Svensson B, Grade B, Elert J. Endurance
training in patients with multiple sclerosis. Five
case studies, phys ther 1994;74(11): 1017-26.

26- Tartibian B, Ghodrat.Gharabag Z, Gaeini A,
Tolouei-Azar. Influence of 9 Weeks Aerobic
Exercise and Multivitamin supplement on
inflammation biomarkers as Cardiovascular
Risk Factor in Non-athletic Obese Women.
(Iran2000-2010  Zahedan J Res Med Sci
(ZJRMS) 2011; 15(3): 30-35.

27- Adamopoulos S, Parissis J, Kroupis C,
Georgiadis M, Karatzas D. Karavolias G, et al.
Physical training reduces peripheral markers of
inflammation in patients with chronic heart
failure. Eur Heart J 2001; 22: 791-7.

28- Arastoo AA, Ahmadi A, Zahedinejad Sh. The
comparison of effect of 8 weeks aerobic and
yoga training on physiological cost index in
multiple sclerosis patients. Sci Med J 2011,
10(2):153-62. (Persian)

29- ASHTON F. The Multiple Factors of
Multiple Sclerosis. J Nutritional & Environ Med
2004; 14(4): 1-11.

30- Bjarnadottir  OH,  Konradsdottir  AD,

Reynisdottir K, Olafsson E. Multiple sclerosis

IWAY poe0 e 0 5losls il g sy 0590

and brief moderate exercise. Mult Scler 2007,
13(6): 776-82.

31- Brown TR, Kraft GH. Exercise and
rehabilitation for individuals with multiple
sclerosis. Phys Med Rehabil Clin N Am 2005;
16(2): 513-55.

32- Fischer D, Epstein J, Klasser G. Multiple
sclerosis: an update for oral health care
providers.. Oral Surg Oral Med Oral Pathol Oral
Radiol Endod. 2009;108(3):318-27

33- Golzari Z, Shabkhiz F, Soudi S, Reza Kordi
M, Mahmoud Hashemi S. Combined exercise
training reduces IFN-y and IL-17 levels in the
plasma and the supernatant of peripheral blood
mononuclear cells in women with multiple
sclerosis,  Int
10(11):1415-19.

34- Haan A, van der Vliet MR, Hendriks JJ,
Heijnen DA, Dijkstra CD. Changes in

Immunopharmacol  2010;

characteristics of rat skeletal muscle after
experimental allergic encephalomyelitis. Muscle
Nerve 2004; 29(3): 369-75.

35- Page C, Ferry A, Rieu M. Effect of muscular
exercise on chronic relapsing experimental
autoimmune encephalomyelitis. J Appl Physiol
1994; 77(5): 2341-47.

36- Page C, Bourdoulous S, Beraud E, Couraud
PO, Rieu M, Ferry A. Effect of physical exercise
on adoptive experimental auto-immune

encephalomyelitis in rats. Eur J Appl Physiol
Occup Physiol 1996; 73(1-2): 130-5.

O3 (Bgio dgels (Sloyo = (Sl lous g (S pale oA aloeo


https://www.ncbi.nlm.nih.gov/pubmed/15893685
http://dx.doi.org/10.18502/ssu.v26i7.213
https://jssu.ssu.ac.ir/article-1-4411-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-04-30 ]

[ DOI: 10.18502/ssu.v26i7.213 ]

37- Sharief MK. Cytokines in multiple sclerosis:
pro-inflammation or proremyelination? Mult
Scler 1998; 4(3): 169-73.

38- Yuede CM, Zimmerman SD, Dong H, Kling
MJ, Bero AW, Holtzman DM, et al. Effects of
voluntary and forced exercise on plaque
deposition, hippocampal volume, and behavior
in the Tg2576 mouse model of Alzheimer's
disease. Neurobiol Dis 2009; 35(3): 426-32.

39- Zivadinov R, Bakshi R. Central nervous
system atrophy and clinical status in multiple
sclerosis. J Neuroimaging 2004; 14(3 Suppl):
275-35S.

40- Poser CM, Brinar VVV. Diagnostic criteria for
multiple sclerosis: an historical review. Clin
Neurol Neurosurg 2004; 106(3): 147-58.

41- Noseworthy JH, Lucchinetti C, Rodriguez M,
Weinshenker BG. Multiple sclerosis. N Engl J
Med 2002; 343(13): 938-52.

42- Morgado JM1, Rama L, Silva I, de Jesus
Indcio M, Henriques A, Laranjeira P, Pedreiro S,
et al. Cytokine production by monocytes,
neutrophils, and dendritic cells is hampered by
long-term intensive training in elite swimmers.
Eur J App Physiol 2012; 112(2): 471-82.

43- Roberts CK1, Won D, Pruthi S, Kurtovic S,
Sindhu RK, Vaziri ND,et al. Effect of a short-
term diet and exercise intervention on oxidative
stress, inflammation, MMP-9, and monocyte
chemotactic activity in men with metabolic
syndrome factors. J Applied Physiol 1985;
100(5): 1657-65.

IWAY 0 ccaad o ylouds puiedd 9 S 0590

EAE Jowo ;o Su39lsigesl sl )oSl 5 g5lep cadlad il
44- White LJ, Castellano V, McCoy SV. Cytokine
responses to resistance training in people with
multiple sclerosis. J Sports Sci 2006; 24(8): 911-14.
45- Bansi J, Bloch W, Gamper U, Kesselring J.
Training in MS: influence of two different
endurance training protocols (aquatic versus
overland) on cytokine and neurotrophin
concentrations during three week randomized
controlled trial. Mult Scler 2013; 19(5): 613-21.
46- Compston A, Coles A. Multiple sclerosis.

Lancet. 2008 Oct 25;372(9648):1502-17.

47- Gandhi R, Laroni A, Weiner HL .Role of the
innate immune system in the pathogenesis of
multiple sclerosis. J Neuroimmunology 2010;
221(1-2): 7-14.

48- Thewissen K1, Nuyts AH, Deckx N, Van
Wijmeersch B, Nagels G, D'hooghe M, et al.
Circulating dendritic cells of multiple sclerosis
patients are proinflammatory and their
frequency is correlated with MS-associated
genetic risk factors. Mult Scler 2014; 20(5):
548-57.

49- Walsh NP, Gleeson M, Shephard RJ, Geleeson
M, Woods J, Bishop N, et al. Position statement.
Part one. Immune function and exercise.
Exercise Immunology Rev 2011; 17: 6-63.

50- T.Nickel, H.Hanssen, I. Emslander et al.
Immunomodulatory effects of aerobic training
in  obesity. Mediators of Inflammation,
2011,Article ID 308965,10 pages.

51- Pilutti LA, Platta ME, Motl RW, Latimer-

Cheung AE. The safety of exercise training in

O3 (Bguo vt Sloyd — (bl wlous g (Kij pele olKLS1S alxo


https://www.ncbi.nlm.nih.gov/pubmed/?term=Morgado%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=21584686
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rama%20L%5BAuthor%5D&cauthor=true&cauthor_uid=21584686
https://www.ncbi.nlm.nih.gov/pubmed/?term=Silva%20I%5BAuthor%5D&cauthor=true&cauthor_uid=21584686
https://www.ncbi.nlm.nih.gov/pubmed/?term=de%20Jesus%20In%C3%A1cio%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21584686
https://www.ncbi.nlm.nih.gov/pubmed/?term=de%20Jesus%20In%C3%A1cio%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21584686
https://www.ncbi.nlm.nih.gov/pubmed/?term=Henriques%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21584686
https://www.ncbi.nlm.nih.gov/pubmed/?term=Laranjeira%20P%5BAuthor%5D&cauthor=true&cauthor_uid=21584686
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pedreiro%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21584686
https://www.ncbi.nlm.nih.gov/pubmed/?term=Roberts%20CK%5BAuthor%5D&cauthor=true&cauthor_uid=16357066
https://www.ncbi.nlm.nih.gov/pubmed/?term=Won%20D%5BAuthor%5D&cauthor=true&cauthor_uid=16357066
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pruthi%20S%5BAuthor%5D&cauthor=true&cauthor_uid=16357066
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kurtovic%20S%5BAuthor%5D&cauthor=true&cauthor_uid=16357066
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sindhu%20RK%5BAuthor%5D&cauthor=true&cauthor_uid=16357066
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vaziri%20ND%5BAuthor%5D&cauthor=true&cauthor_uid=16357066
https://www.ncbi.nlm.nih.gov/pubmed/18970977
https://www.ncbi.nlm.nih.gov/pubmed/?term=Thewissen%20K%5BAuthor%5D&cauthor=true&cauthor_uid=24057429
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nuyts%20AH%5BAuthor%5D&cauthor=true&cauthor_uid=24057429
https://www.ncbi.nlm.nih.gov/pubmed/?term=Deckx%20N%5BAuthor%5D&cauthor=true&cauthor_uid=24057429
https://www.ncbi.nlm.nih.gov/pubmed/?term=Van%20Wijmeersch%20B%5BAuthor%5D&cauthor=true&cauthor_uid=24057429
https://www.ncbi.nlm.nih.gov/pubmed/?term=Van%20Wijmeersch%20B%5BAuthor%5D&cauthor=true&cauthor_uid=24057429
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nagels%20G%5BAuthor%5D&cauthor=true&cauthor_uid=24057429
https://www.ncbi.nlm.nih.gov/pubmed/?term=D'hooghe%20M%5BAuthor%5D&cauthor=true&cauthor_uid=24057429
http://dx.doi.org/10.18502/ssu.v26i7.213
https://jssu.ssu.ac.ir/article-1-4411-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-04-30 ]

[ DOI: 10.18502/ssu.v26i7.213 ]

O g Cawgd by v yo -

multiple sclerosis: a systematic review. J Neurol
Sci 2014; 343(1-2): 3-7.

52- Vassili P. The pathophysiology of tumor
necrosis factor. Annu Rev Immunol 1992; 10:
411-52.

53- Van der Poll T, Lowry SF. Epinephrine
inhibits endotoxin-induced IL-1b production:
roles of tumor necrosis factor-a and IL-10. Am
J Physiol 1997; 273 (6 Pt 2): R1885-R90.

54- Brouckaert P, Fiers W. Tumor necrosis factor
and the systemic inflammatory response
syndrome. Curr Top Microbiol Immunol 1996;
21(6): 167-87.

55- Walley KR, Lukacs NW, Standiford TJ,
Strieter RM, Kunkel SL. Balance of
inflammatory cytokines related to severity and
mortality of murine sepsis. Infect Immun 1996;
64(11): 4733-38.

56- Stordeur P, Goldman M. Interleukin-10 as a
regulatory cytokine induced by cellular stress:
molecular aspects. Int Rev Immunol 1998; 16:
501-22.

57- Oswald IP!, Wynn TA, Sher A, James SL.
Interleukin 10 inhibits macrophage
microbicidal  activity by blocking the
endogenous production of tumor necrosis
factor alpha required as a costimulatory factor
for interferon gamma-induced activation. . Proc
Natl Acad Sci U S A. 1992 Sep 15;89(18):8676-
80.

58- Eigler A, Siegmund B, Emmerich U,
Baumann KH, Hartmann G, Endres S. Anti-

inflammatory activities of cAMP-elevating

IWAY poe0 e 0 5losls il g sy 0590

agents: enhancement of IL-10 synthesis and
concurrent suppression of TNF production. J
Leuc Biol 1998; 63: 101-7.

59- Foey AD, Parry SL, Williams LM, Feldmann
M, Foxwell BMJ, Brennan FM. Regulation of
monocyte IL-10 synthesis by endogenous IL-1
and TNF-a : role of the p38 and p42/44
mitogen-activated protein kinases. J Immunol
1998; 160: 920-28.

60- Platzer C, Meisel C, Vogt K, Platzer M, Volk
HD. Up-regulation of monocytic IL-10 by
tumor necrosis factor-alpha and cAMP
elevating drugs. Int Immunol 1995; 7: 517-23.

61- Aharoni R, Saada R, Eilam R, Hayardeny L,
Sela M, Arnon R. Oral treatment with
laquinimod augments regulatory T-cells and
brain-derived neurotrophic factor expression
and reduces injury in the CNS of mice with
experimental autoimmune encephalomyelitis. J
Neuroimmunol 2012; 251(1-2): 14-24.

62- Chen X, Hu X, Zou VY, Pi R, Liu M, Wang T,
et al. Combined treatment with minocycline and
prednisone attenuates experimental
autoimmune encephalomyelitis in C57 BL/6
mice. J Neuroimmunol 2009; 210(1): 22-9.

63- Castellano V, White LJ. Serum brain-derived
neurotrophic factor response to aerobic
exercise in multiple sclerosis. J Neurological Sci
2008; 269(1): 85-91.

64- Liguori M, Fera F, Patitucci A, Manna I,
Condino F, Valentino P, et al. A longitudinal
observation of brain-derived neurotrophic

factor mRNA levels in patients with relapsing—

O3 (Bgio dgels (Sloyo = (Sl lous g (S pale oA aloeo


https://www.ncbi.nlm.nih.gov/pubmed/?term=Oswald%20IP%5BAuthor%5D&cauthor=true&cauthor_uid=1528880
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wynn%20TA%5BAuthor%5D&cauthor=true&cauthor_uid=1528880
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sher%20A%5BAuthor%5D&cauthor=true&cauthor_uid=1528880
https://www.ncbi.nlm.nih.gov/pubmed/?term=James%20SL%5BAuthor%5D&cauthor=true&cauthor_uid=1528880
https://www.ncbi.nlm.nih.gov/pubmed/1528880
https://www.ncbi.nlm.nih.gov/pubmed/1528880
http://dx.doi.org/10.18502/ssu.v26i7.213
https://jssu.ssu.ac.ir/article-1-4411-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-04-30 ]

[ DOI: 10.18502/ssu.v26i7.213 ]

remitting multiple sclerosis. Brain Res 2009;
1256: 123-8.

65- Lalive P, Kantengwa S, Benkhoucha M,
Juillard C, Chofflon M. Interferon-f induces
brain-derived neurotrophic factor in peripheral
blood mononuclear cells of multiple sclerosis
patients. J Neuroimmunol 2008;197(2):147-51.

66- Azoulay D, Mausner-Fainberg K, Urshansky
N, Fahoum F, Karni A. Interferon-g therapy up-
regulates BDNF secretion from PBMCs of MS
patients through a CD40-dependent mechanism.
J Neuroimmunol 2009; 211(1):114-9.

67- Caggiula M, Batocchi AP, Frisullo G,
Angelucci F, Patanella AK, Sancricca C, et al.
Neurotrophic factors in relapsing remitting and
secondary  progressive  multiple  sclerosis
patients during interferon beta therapy. Clinical
Immunology 2006; 118(1): 77-82.

68- Sarchielli P, Zaffaroni M, Floridi A, Greco L,

Candeliere A, Mattioni A, et al. Production of

IWAY 0 ccaad o ylouds puiedd 9 S 0590

EAE Jowo ;o Su39lsigesl sl )oSl 5 g5lep cadlad il

brain-derived neurotrophic  factor by
mononuclear cells of patients with multiple
sclerosis treated with glatiramer acetate,
interferon-f  la, and high doses of
immunoglobulins. Mult Scler J 2007; 13(3):
313-31.

69- Neeper SA, Gomez-Pinilla F, Choi J, Cotman
CW. Physical activity increases mRNA for
brain-derived neurotrophic factor and nerve
growth factor in rat brain. Brain Res 1996;
726(1): 49-56.

70- Cotman CW, Berchtold NC. Exercise: a
behavioral intervention to enhance brain health
and plasticity. Trends in Neurosci 2002; 25(6):
295-301.

71- Lin Y, Jamison S, Lin W. Interferon-y
Activates Nuclear Factor-x B in
Oligodendrocytes through a Process Mediated
by the Unfolded Protein Response. Plos One
2012; 7(5): e36408.

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


http://dx.doi.org/10.18502/ssu.v26i7.213
https://jssu.ssu.ac.ir/article-1-4411-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-04-30 ]

[ DOI: 10.18502/ssu.v26i7.213 ]

Journal of Shahid Sadoughi University of Medical Sciences Received: 8 Dec 2017
Vol 26| NO 7 | Sep 2018 Accepted: 10 Feb 2018

The effect of 4 weeks of aerobic activity on the ratio of Serum levels of
tumor necrosis factor alpha, interleukin-10 and brain-derived
neurotrophic factor in C57 rat brain tissue by induction of experimental
autoimmune encephalomyelitis (EAE)

Maryam Vatandoust*, Seyed Mehdi Seyed Alhosseini?, Abdolmahdi Nasirzadeh®, Azam Jourabloo®

Introdution: According to importance of complimentary therapies. This study was conducted to investigate the
effect of a four-week aerobic physical activities in water on the extent of clinical improvement and amount of
Tumor Necrosis Factor alpha, TNF-a, Interleukin 10, IL-10 on serum levels and brain-derived neurotrophic
factor in the brain tissue of the animal model of of multiple sclerosis (MS) via inducing experimental
autoimmune encephalomyelitis (EAE).

Methods: In this experimental study, a total number of 80 female Syrian mice from the race of C57BL/6,,
aging 10 to 12 weeks and weighing 20 + 2 gram were divided into eight groups of 10, namely, control,
swimming, MS, MS + swimming, MS + interferon beta (INF-f), MS + interferon beta + swimming, MS +
solvent, and MS + solvent + swimming environment. For induction of EAE, 300 pg (35-55) myelin
oligodendrocyte glycoprotein (MOG) was first mixed in 100 pl phosphate buffered saline (PBS) with
complete Freund's adjuvant (CFA) and injected subcutaneously (SC). At the time of injection and after 48
hours, 300 ng pertussis toxin was diluted in PBS and injected intraperitoneally (IP). During a week after the
treatment, mice receiving were the drug in form intraperitoneal received 150 1U/g of the drug per day.
Clinical symptoms and the mice's weights were recorded every day. Physical activity group did the aerobic
activities for four weeks, five sessions a week, 30 minutes each session. Finally Brains were extracted and
blood samples were taken from the heart and enzyme-linked immunosorbent assay (ELISA) was applied to
measure markers. Data analysis was done using one-way ANOVA.

Results: Based on the findings of this study, physical activity compared to interferon beta-1 treatment
significantly increased the BDNF factor in mice, increased I1L-10, and decreased TNF-o. in serum .

Conclusion: Aerobic swimming exercises could most probably help remyelination by regulation of inflammatory
factors and lowering the speed of myelin destruction, hence, helping the clinical improvement in patients with
multiple sclerosis.

Keywords: Aerobic Activity, Tumor necrosis factor alpha, Interleukin 10, Brain-derived neurotrophic factor,
Multiple sclerosis.
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