WAD/AIYA 128 45 &,

Oluol S5ub 39 031D Alxo

WA/ANY 3y G ,U 1YA7 olo s d)l 095 (sa32d/EYY (S0 plesd/ iy 9 (w0 Jlw

Vo — (S of s Tabaws 2 W okl b o gllo (b 39 (2 903 0,599 S i
% 48 (BDNF) Brain-derived neurotrophic factor g (TNF-a) Tumor necrosis factor-alpha
9% o3l 995 o gIlaniT 4 Wino Lewis ooy

r‘;m?:é ows "g.uu Cﬁﬁlﬂa‘l“@:ﬁa‘a@:\.&a*ﬂ

gy dlo

oS

=gl il 3Bl plas b Sleddl 2Ty .ol (CNS) Central nervous system (yese (gosis ailed Sl (o5len (MS) Multiple sclerosis :asase
Colioglinsl (6lors 51 65 Ging 2 Yo 005 b Stoglie (55559 sl 8 2 o320 ol plol ) o 3> (Stusen MS laylis 15 a8t ||
29 (MS gadllas ¢l Jis) (EAE | Experimental autoimmune encephalomyelitis) ol 555

WJgl gy 93 1> Sllges 355 Sy b (39 dopd O Joleo Jb b o jeT (40l g9 i plool dtin 43 55y B 5 Atin ke &y aglie iy jed iU W5
L4 e 35509] Complete Freund's adjuvant o e gaxS'ss ebo b lacsy 6ol plonil (glaads ¥ colypl Jolsd b1y (b 51 o8, YB) ),S5 A=Y
5 Wl by po5 s st (5ol 5 ol 8 Cloglind] Jao .85 8 2yl 250 4lig) B g Slye g (Solor g,

(TNF-a) Tumor necrosis factor alpha s e (sl 4 oo ¢ esl 595 Culuogllinsl 4 Mie LEWIS 515 sosle (slacs) ;5 ioglie oy pei (8L
Jo i) oad nde Jole 3 g)bgee pui bl s (P = +/++)) (IL-10 U Interleukin-10) V. — Sl jlsibme Ll 5 (P = +/+4Y)

il 3 b 63, o yed slaey 53 il e opiomen (P = +/+00) 3,55 sbe] (BDNF L Brain-derived neurotrophic factor)

oialS BDNF 15 pae il mdle 0 (ialS g 5a50 50 3 carge p5¥ b 5 Cido b aglio iy o5 s oo a5 & @l & 4255 | 305 a5 deid
Do oa (st 395 Culuagllans] 4 Mie LEWIS (clacsy ,5 IL-10 yil381 g TNF-a

25 oot 365 Caliogllinl o taglis (a5 iy S st Multiple sclerosis : gals™ 5515

Vo S yiis) ok p YU s b gl owdjyg (rped 090 S ;iU oy ad @M hese clid (e M e tEls ]
Lewis s, ;0 ,» (BDNF) Brain-derived neurotrophic factor 4 (TNF-a) Tumor necrosis factor-alpha
YY=YVY (YY) YO YRS laduol (S 0aSuiil o v 23295 (pod] 395 Canbnogf linns]

Al (NGF L Nerve growth factor) —ee i) Jsls doddo

() A3l 3l e 5 adal
Al Joele S5 S5 el sesl il 51 BDNF
sl Go st 4 5 0g)5 s 53 Sl RE oS el 5355
BDNF s 5 2l 530 .(1) 5l me Soalen 5 5 -5 IS
e sl s s 5 o ilis SlaSl (3Ll g o e

Sl sl 355 (5slews S (MS) Multiple  sclerosis (s lay
S8l el il Gus (65 4y O dodw Sad S 0T s o8
) s oo D18 e 5y 50 | s O slad e 5 S s
A i s i SLad S 2 oS Lyl cpl Ol
Sbs s s Jele i Gladss Jalse &G 51 ey e 95
s (BDNF L Brain-derived neurotrophic factor) ;. 3l ;iie

Ol sl 0355k oKl (b5 09 f,l.c 60 Ils (o9 SIglg b 09,5 (5 55> (Sgmiils -\
Ol gl udsb 0355k oKl (o559 pole SoaKiils (b9 39l 0 09,5 oluisls =¥

Email: hoseini.smojtaba@yahoo.com

Ol Bl b (Kb pole olKitils (Kb (501Kk0l5  gulishidly 09,8 by slaaal Y

ESNCPICES INWHE T S ST XVIWPY

WAF g o3 i /FYY (Gojled/ YO Jlo— Olghuol (K a8l aloes Ve

WWW.mui.ac.ir



OlylSad g Fuia aias s

D3 tne el it o el azin U elasil sl ol EAE
(0) Ld e b ae 5> TNF-a

Sas Ve aS a0 S edslie White 5 Patel (o s (ganllas o
Sl Cor s EAE w0 sl s fees 5 555 bl 02
slginy OLLSan s WENS L(V0) 550 515 x4l &5 03 TNF-al
3l MS (6ol 53 (5505 Dl VL gl 5l s 8
Oy e plasil sla s i 5l Glper S 50 (0D S
Gil5 5l ey a5 A sl Cos 4 s S L Ol e
sl Ode 5 DAS L 255 Dby el gl L ey 53 S
Gt Sl gaalllas Lol 50 552 s MS (gl 555
S LA S eslie Sl el S s p ladlas e
Sl U ol 48 55 2y 058 S350 gl a4 i
BDNF 5 TNF-a dL-10 ;L5 MS (s lay ;3 S8 36 Lelse 5o
(aslie Ol 5e3 39, oo Jlezl Liles S lesl oS | o kS s |,
L ol G gy ol 3HOVE) Al adls ol (goiS (a5
4 galde el ain N a8 s sl jasie CGils
4 M oy 53 BDNF 5 TNF-gt dL-10 oo s ks o
el (MS & 3l 5 ae ) EAE

M)

S 3o I LEWIS 5155 (sosle oy s Yo ¢ 28 (sandllae ol 53
S g aa N e b 2 S G5h Sl s STy DlidS
Lol gl win ¥ oide w0 olKislosl & JUisl 31w b,
Slea b laoms 53 Sl S L Glid Gla i 53 oo Jaoms
23 5 A3 8000 Cgby 5ol S Sl (e, VYo /NG
53 Ldd (S Kb el VY 5 ol cell VY Ll s
Gk 3553l g Of 5 skl sl (rass sesss b
s5b Dl s esls Gl 3 Ul e tes 3 ek slags ke
Aols (G 0) o 3550 (G 0) o ol 055 Sl 53 olss

A2 5 515 (e 0) EAE s 5550 5 (e 0) EAE Sl
o=l s el eslinal  2eglie a3 [ eglie i (gaolio g
Gamoly Lads YU 0o s Ly e Y OLus 551 o,y YL (G
rL_?u..L_AQ) r;gu;,oafsauwgw)qg,,w;&,;/\o
o s el amin | e 4 5 atis 53 55, 0 Sl el 23 S
Ol Ul e o (el D Oln 53 555 S &S (55
il Sl e, 48 o035 Sdlae gla S8 s
Led ol o3 Sl sl S sk @ isjn Sk 0 03
4l Fo b A s oslaul £ 04l 5058 e i, 5l

93 53 Sl 3 Sl O O35 Ao 3 00 dslre SL L o 03

EAE (slac; sae slacnlS sisn s iaslie 035a3 5506

Jdos s Sloeys ol St ecal sd i slgiy, BDNF S
5 (EAE) Experimental autoimmune encephalomyelitis
Lis 5 JolSS 55 Sl 5 Jale 0l (0) Sl MS s (piean
5ol Gl IS (e 5 S 0 (e e DL
A ke s ST 2s BDNF (V) 55l (s50e slaos, 5
G JSd 55 ey B b b s e sl (1SS
5 05ST 35 Joas Sl 4 8 3,15 55 0 Slaael 3 05,5
V) LS o oSl L s g s

s Sl Sl Sae S Wlools DL s IS sla ik
5> SLasls bl sl 530 MS Oljley 5 e 313153 BDNF & s
Ol QLSen s Waschbisch s gas (sl 315 555 alaly o]
MS Olay BDNF has 5 (gl ime i (3555 Sullad Sles S
Liles ;S 0l y2e White , Castellano . s b 51 .(A) el o3 SO sl
g o (il Ol ey 0L a5 b wia b5l e S
31 e aalsl s Ll casily (g ls me 2l 331 MS Ol lew ,s BDNF
Q) Codl S 3L 4yl e 0 Ol e ¢ o5 xin A

22 sden o alie MS 53 &S ke 55 o g0 5
STy ol s 20 T lad gl 3585 bl s 4 ol Al 3
MS Sl s LapulS g 5 elssl —iol58l 5 bl
¢ O slall U Interleuking oS )zl Jols o8 5505 Siaan
05,532 5 (TNF-a) Tumor necrosis factor-alpha (Y 51
Jsle dL-10 .(V+) 555 s (IFN-y | Interferon gamma) LIS
L Obbon onl 8 Lz 09550 i MS (olo Oless 53 age
i 33 (8o 1S Jlasl TNF-0L s a0 1S st (2l 35008
s U (Solo Slatands 53 e (il S5 25 O el
ON) Cd MS 55 ¢ ]

sladsd bwgons W) g TNF-o das o 0l Sl
el o3l 4 S MS @ M Olle o ajly Sbe 5 Sz i
L ol mhe ol a8 il esls OLES glela=de LB 21531
5635 G 53 (V1) ol i e ey 53 L 2y
et SRS S 1 S et s e G DS
Ll ity 2al§ TNF-0 ,slis S 0l vy » MS @ Sa 0k
OULSan 5 o smals biwl)y (o 53 (V) 258 Sl pms [2alS
A it Ol el azia Al TNF-a clale s S sdalin
(il ol e A TNF-00 L5 )5 05 8 ois Sola IS5
iz 02 4S5 OT il 08) 350 (il 31 ks ol O3 e 5 Ll
RS 035 S S W S sdaline O, 5 Castellano «lis
i e TNF-a 20580 4 IMS 4 Sl Ols e 5 0L )5 5lsa

Jho sl sy » OL,n 5 Bernardes & _iiss ;5 .(\+)

VA WAF s pg3 sa2n FYY (Go b / YO Jlo— Olghnl (K5, 0aSKlls aloes

WWW.mui.ac.ir



OlylSad g Fuia aias s

Sliw S5 G5 L b, ianSailbl o sl paise
S e S 05,8 mol Sl de LA e skl s omelS
e 3L 25 S 15wl Sl s e Aol ez s4nlS
S 51,8 Sl ey A sles 30U desme 31
L BDNF CLle (Jsloee 55t 5l 5 03,5 U5 5en Sl day A3
IL-10 5 TNF-0 cbale 5 (oWl cxls) Zellbio s oS
ooy e (a3 e L) Diaclone ;L =5 oS5 L
A Sl (ELISA) Enzyme-linked immunosorbent assay
by Slansls 35 Do b e 8l bl (Slo R
&3 e s ;> Shapiro-Wilk O3l 3l ecids gloa e
Sla e oS 315 0L Ol ol s A el P < /v0e
Ojmen et gt o 5in s oy ol 5L la) 550 0 ek 55 5l alllas
osliad K eyl (glel gla s, 5 wol oy Lol 5 s e s
anlllas g5 5o a5 52 2 se S sy i 4 A
O3l 3l s sl sl s Paired o sl 5l adstine 5l 5
23S o sla sl ) 8l A eslinad Independent t
L 2 estiwd One-way ANOVA &y o5l 51 i ls oL
Sl e s TUKEY _ins g 31 dF O 03l DUl e
A s $alS .l eslid as S o Dsle s gl g P <00
Y\ (sas 3 SPSS 1 sle 5 3l el ol Ly (g Lal (sl |l
A el (version 21, IBM Corporation, Armonk, NY)

ask

S 4 Sss Sl L wdle oS sl 0L I, EAE ;I Jus lac,
r: QLA) QJ.SLA@).UA;.LZ SR (”waj@f‘: L;)LAJMJ
(\ ‘}KJ)MoMuﬁ;)ﬂ)ab)bJW}\)M&Géﬁ

EAE 4 e 38l =L il
v/0 Wl )50 —— EAE 43 )50
*

¥ Sl 5y T

FY FU FU ¥
rYr vyrovrovr

\ Y Y ¥ o fF v A N N WY W Y

395
e gl 5o b sl bl Y S

(EAE) Experimental autoimmune encephalomyelitis
325 BAE 43k 5,550 slaes SL aslie 53 555 Oles a4 S Sl pme S5l
@233033 505 P = A) oasil 555 dP=v/N ) oms 5a, (P=vren)) g

P =/t 2l 5555 (P =44 assew 555 (P =2 /0¥0)
Y ps 08 ) Y o IS 53 I Y (bt st ) o 1S
(4 S ) £ (555 ol o D)

EAE (slac; sae slacnlS sisn s iaslie 035a3 5506

ol rl ol b1y (0Ls 5 51 oy YU) S AV e oJgl (samd
s pn ST Sl aT g St 5o sl plasil (glakds Y
A Bl DUl 3 Juame Sl 4 35 05 Y0 LSS 0 0
Shaal adls g e Lacew o Col il Oloy oS ) O
L Jolre (b b dsl LSS g o3 sl OLL U polemr (sand
Jem b b)) 3 gad> 3 el Je (5455 o i Ao n O
o Ll sl C 5 4 s S lSS s 5 S plal (adey
2 53 O1 Sl oy oy ity Jom b B doy3 Vv 540 VO
i Wlol LS gaisa e ST e U gl SO 51 S
a5 S s ads OF sain Jom o b Olse 4 SLL L
oY w B b, (e S gladiss Ll LS Sl as
Sl e aalal G SEA L S L L Ll ST s s Ol 5l
Ol 5y Y L Y 038 5 5 055 0 5 Jorl o ol gt
OV A el o3 acder S 51 e 5 Gl 855 Ok
Sl el ang) shoa S b L e, EAE Sl 2
3 (7S G3b Silp e 5 Sy DR (GA o
4.S (Sigma F5881, CFA)Complete Freund's adjuvant
il ey 5 2l O g ol 3 0dd axiS (slags LSl 5ol
S Sl eslil Ly (ga laasS o il 5 LS o5 50
Ol ol s 6 00 gl 03,8 ol b BAS g
Sloes 4 4ida YO s an gL LS ailsl sl o S FERNLY
35 gm o SLSGle il s esls JU! 1S Sl ser s -t
S ag 2l hele S e ) «s,les Complete Freund's adjuvant s
Sk 5 ol L5 OA) A3 o ily 2 olp S Jon £ 0 Jili
ain gl S BEAE Joe .3 8 515 b3l sy ails) ey O
S s s sl s S B ge Dy el 5 S W Sl el i

Sl GJAI w)’b-))lam\ J)J?,'JJ u,l.&}}_v

o (S Ly ol N Jgds

oud Pl Cullad
S aabia st 5 oylosT oo b 15T aia ¥
oS Salio g ol win
EAE aa
sl e wia ¥
G134 5 BTSYCY

EAE: Experimental autoimmune encephalomyelitis

ooz Som phe) Sio Jold ola wdd 2Ll il

(o5 oy 53 NN Y os 0 =lE) ¥ e &5 = 5> DD )

Ly L w2 )T AL o a0l S ) 6
OA) sl e (S0

WAP Cigs )l o3 sacan /FYY (Gojled /Y0 Jlu— Olghuol (S 5y 0uSLiils dlms VY

WWW.mui.ac.ir



EAE slac, Sie slacnlS st 53 (ioslio 0 yad il

OlylSad g Fuia aias s

A;J\.kdb‘)y 6\&9‘9;): \AQ)QJJJ_&L_A Al d}-*"
EAE « Yo vals

o s 095

ANOVA EAE 4 3w 3590 Ml 3590

/Fe AARVARE-AVAN V\Y/Fr £ ¥/YA ARV AV VAR A 720 @ adllas 5,5 5505
/4 V40/Y £ 4/8V A0 AT VAR AARVARE-RAVAL YAV/Fr Y/ @) axdllae slgsl 55 055
- o/eey o/eey /ey /ey Paired t

EAE: Experimental autoimmune encephalomyelitis

o M dald o5, S L EAE S 555005 5 55 Sk

(P =2/ ) EAE S s L JLo sl (P = /1) EAE
313 0L (6l e gl 3 as S e ILF10 sl .ol
M el o5, S s 53 s ) (P =2/0 ) F=1V/AA0)

Cils (gols gme slis (P = /0 V) EAE w S 5,40 05 S LEAE

(& K5

\Yeo o

Neooo o * t
= e
>
5.
S
ofee A

Yoo

P[RR o 3)90 EAE & Mo tols  EAE & s 350

55 (IL-10 4 Interleukin-10) Y +— S J ) (Kl £ K2

s (slaoy £
M dald o3 S Laslio 53 T (P = /o)) (s 50) 65 8 L amlio 53
5,54 05,5) (EAE) Experimental autoimmune encephalomyelitis
(P=+/++V)EAE « 3

X
s Oleys Gt 3 sy caalllan ol plndl 1 s
EAE Jus Lewis 5155 sesle (slacuy 5o ol cd &0 o5l
53 35 3O ol saddlas gl 3 (obe Je U151 13
03,75 i S taslis o a3 EAE sladice 5 il ol
Gts slaesls . ils peglis o el 09k EAE Jue o,
Juase 53 s s Ol S a5 5 A8 Olalie b ol
S doas e 0L il sbaesls L(18) ool bl o3 5 EAE
4S (V) 55l MS @ s Sliles 5 Shes (555 e S 2505
S (M) el gl s b alaily 3 dalpd ) iy
VU o b ol e 48 sl olis Casado ol Guiss glaasl
(b S TY) 500 ooy oMo 3 50 5 (S5 kS (5,50
SlamS 5 L s elid 5 eglie o a3 45 Sl el e3ls OLES

! DJJTY djv\> BE (ilises L_SLAijf 6@&) d)j J-<JL-
Lz BDNF lea.w)s ‘5)\:0.'.&« Qb:._.ii o se ‘k;:a)lju QL\iJA:
(Y IS8 (P =yr00 F=YNY)

“_
\/o A
€
>
£ Al
L
5
m /0 - I

PRIRERVAR) oo 550 EAE & Mo sals  EAE & Mo 390

Brain-derived neurotrophic factor Kt ¥ <
ol (G5 mn b WS 51 OLES Jha sy sbaey S 55 (BDNF)
(P =+/v00)

EAE: Experimental autoimmune encephalomyelitis

4@@\.&»wﬁ:m‘\4§4¢m:@ oLis J:"'hﬁ}i)‘ J.ﬂ\;— @LZ:
d)lbu_'.:u uJLL? l_Aa))jOt__»)éTNF'(lﬂJL;uU A —r 9
FUSE) (P=v/en ) F=YE/0TY) sl anils

Ao
*

/\;. 7

£

(=)

\%f .

¥

LL

Z

.

ol als ol 550 EAE & Mo sals  EAE & Mis 390
53 (TNF-a) Tumor necrosis factor alpha ,KL. ¥ s

e 3550 05,8 b gamlie 53 T (P= /) e) dals s S L alis 3 °
(P = +/+1+) (EAE) Experimental autoimmune encephalomyelitis

VY WAF s pg3 sa2n FYY (Go b / YO Jlo— Olghnl (K5, 0aSKlls aloes

WWW.mui.ac.ir



OlylSad g Fuia aias s

Sl Ao B ol s el Slis Wls e EAE Jus
AL EAE Juss slacs; pmae o blis G o8 D 53
25 T2 Gladle bav s & ol olis 8 e G IL-10
Sootores hawr (S5l 350 51 J3 45 ol ok 03ls 0L 355 e
ot Golan G2 g S0 45 ol 5 L e ials IL-10
(YA Al o 2l s 4 OF Ol e 25500

ol o303 OLES aallae G il Jiass sbaasl b peenl
23 l3 s i el IL-10 g halS Esl (55 48
05 oBuis oS s aallas ol 53 358 e op w3 Sl A TNF-01
55 (Y0) Jel s 40w sl A gl S5 (gages 5 Loy
(b = b s EAE Jue Ll 3l ae bl sanlllas
Gadllas 5o Sl st alie S LB g o el aebo gt
oSl by S slads el oS 01,Kes 5 Kierkegaard
oals s LSJJTG"*? S Sad T e 50
=l 53 sl LT s S edalin TNFoa - slans s (gl e
Lo s § S e gl S 5 el D O3 sl 4 1) 0
SNl S5 MS Gl gladie 53 S5 w31 Al
(Y0) aS Clablons Sz 5 dis Ol il 5 e el A

WJUazl 534S coul Cas A3, el esl 5= 51 BDNF
Js ol 5 (1) Slalnss ae Salen 5 6,5 IS
354 o3 BDNF s 5 .(Y8) diean a2 115
53 w28 galllas il 5558 oo cilie sl g3l
() ol Sl ol (S (1550 () e MS 4 e 51
odas SRl Jelse o Sage 5 (S 8 el el Olse 4 S
Sl s e Jamml ol 23555 ollas plosl BDNF
Sl O smen ol o Se 3 BDNF e plaidy 55
(Y0) Wl axils 25 EAE Je 55 i35 S5 5lsy s

bgedd ixe 5 a5 BDNF g by e o Blis
Glaasl L sen (V) sl Lacow S 5 e gladsle
OlLSen 5 ZhU saallls ;s EAE Jis sla; il anlllas
45 5,ls ;% BDNF C)la,.ﬂ);)\;d'” Dt 25 ple 5l OLES
S 0,80 Sy 53 e 355 Nig) S il (Solow gl 2
5 s sladsle 04 ixa 5 U5 4 BDNF _bli~ i
ol Ganlllas glaesls cazmi 55 (T0) 555 00 bgs o Lo S
Gl 5 SKae BDNF sl placpds 555 ool3D &5 4 b ol
L (@) s EAE s i B0 SSdsl s edle Vs
Lol 03,55 (5 kS « ol aalllae ;s BDNF o | ¢S s 5,
o S (G S ke 5 DS b3S o ped 058 5 b ke

.Mﬁ&a:;ﬁwﬂa}ﬁ

EAE (slac; sae slacnlS sisn s iaslie 035a3 5506

SMS S sl S5 s 5 e glaair (B35 50 0l
(YY) s 35 Ll oo L Sl e w0 by e VD

Sdd alS 4y e (B35 aS Sl esls QLIS ) p S
GLE 5 g il 05 8 L alin 55 o I 5 (olew IS
53 el ol gl Al e e (355 i EAE
Sa (0) 3311 L=l 4 | EAE gladie 3 bl slacls
S 3l @ ol Vs 51 oSS Wl e ceslind 3 50
bovge oad b gelanal 5 eslie [3355 31 aS 0L 5 Wens
salin MS Sl 53 S8 (9050 03 (St s 03,8 enlizad
Sl jes VU lacsdis 51 as 1Us S slgiy 21 55 5 s S
0 358 03t MS (e ik 5 oM il 53 3555

Sl o el 5,5 S iy Sos s
TNF-0 5 ne 53 Lainl s (e ol gl S 50
ol s S 1 (0) (gl ) IL-10 5 (gl i)
sls i MS s S Oyl 53 s S 5 da S g
DLt 5T slaSii s IL-10 5 TNF-g - gla (salie .(0)
550 05,5 33 sre TNF-00 Clale Sl ois o)y 0 .Sl 0l 0205
TNF-0 jsslie 55 (513 sine 2l 4 sls 0L EAE & Sl
ElS Ll en o il 5 s BAE 43l dal o3 8 4 S
Lol iy ol s ST w0, 0 Jleasl 5 ol 3 Sladllas
G5 Sllas glaasl U yves gt s (YE) wib axils
AU MS glan s e 53 YU Sdd b e slie Sl s
Szl (@l 53 (10) 315 el (sl S s Ol S35 2 sile
(0) el Ll a3 (Glols (s550 ped oS Sl (il
(slial g geslie oS 5 el aia VY Gl day candlas SO s
00wl w1y SEalS pl Ol Kiass 5 S 1y ials TNF-a
~Th17 , ThD) T helperl ;1isS b slad o S oo ot
0) Kl o (53 s

05,5 4 St EAE Js M 5550 05 8 IL-10 &l
2l Ol 1y gl me Sl Il dali o5 8 5 MS & Slee el
303 s A S Sl seallian Slagsl L sens
5 TNF-o aibe oLl laplS e 288 L o la ke o
b (T el ehpan (IL-10) el 4o slacdale 2133
o dEs 4 O o5 ol gadlllas laaily O
MS St Sl IL-10 5 IL6 s Ol s o ad ol i
33 =l g 3 ol e RS o se a3 S L3I DL
edls dad e (A5 okt L1y (RIS ke ol 5 353 e L g0
05,5 53 el Ao ale G Olge 4 IL-10 Jule 50530 .(TV)

dwl@@g)“s;)\: Sos Sl Ol 5HOLES s S o S

WAP Cigs )l o3 sacan /FYY (Gojled /Y0 Jlu— Olghuol (S 5y 0uSLiils dlms YVF

WWW.mui.ac.ir



OlylSad g Fuia aias s

MS 05 05,5 53 MS oo bl U a5 ol ol
() JSE) Sl ol ot

C‘jk_mltf).)JL{évLilﬂMWGEAE JJAL:MJUG»A_,Q)J
S a8 (1Y) Wb e Ll sobew & 045 iy L BDNF
ol logs 338 a5 (FV) BDNF Oly 5 35,5 o il )
s 2s Jaiml 8 S U5 s (Soles @ Dls a5 L
T el Ol JLs a5 (golam 552 53 OLS Shy Sble
s, BDNF

s 4 gl o ol tin | gl &S pl ol 6 S et
Olsme e IL-10 iolssl 5 oLl iy 2 ls Ol g 4 TNF-a
Ol e dy (Ll Gl a0 Joglie 1 a3 395 0 Jla| el s
A S s ol ol & 330 (Ml 5 (6,8 i 5s Jise ele
QLQJJM)JJ#Q‘RB-M@LGQQJJQ‘L;S)}E
Sallan (gaabo s L alin) 315 Sode 5 il 31 81 zaslis
MS (ol Ml 51 (68 i 53 L5 e Sl Jlas 5 (5l
Y e e B 4 BDNF (glaesls 4y a5 b candl asl S5
MQJ’“}M@LUVEﬂ (S8 L;bal};u B Q—.’.\
2 SR g e sled 4 ol golew SO S MS (ol Je
23 s s S Ol 4 s B w4 S Ll L
JL sls Sz (Neurobiological) 550 se 55 Jodss
slaayl s oo, s ol o (IL-10 5 TNF-a sy 55 5)

YW w)ﬂ%agiawbjsv\il{ﬂy@|

S108 g ;S
s Sim i 6 Ss GanboLl Sl as S i
sl b 7S5 W Go)slia 5 Shasme ZO6 sl S GBT Ll
slacobes b5 il e YYIVAd0 Sligss C)la Sooled 4 ad
ool e Ll b s Ok oKl (g gas 5 (g0l

2355 o i Ol ye ool Slas 51 s

References

1. Moghadasi M, Edalatmanesh MA, Moeini A,
Nematollahzadeh Mahani MS. Effects of eight weeks
resistance training on brain derived neurotrophic
factor in female patients with multiple sclerosis.
Koomesh 2015; 17(1): 152-9. [In Persian].

2. Kjolhede T, Dalgas U, Gade AB, Bjerre M, Stenager
E, Petersen T, et al. Acute and chronic cytokine
responses to resistance exercise and training in people
with multiple sclerosis. Scand J Med Sci Sports 2016;

EAE slac, Sie slacnlS st 53 (ioslio 0 yad il

aia A 3l ds 4 BDNF sauslis 5> White , Castellano
st odalin (s ol L tis SO otalie 53l (5358 o yad
A st slaazia oy BDNF oy 00d soms Oljre 45 S
L CNS 4 BDNF JUizl [l s & Ll e o 50l me
Ol O ea 5 Bernardes glaasl ¢ Jolis 55 .(4) ail oMLae
il iyl EAE Jie slacs; 53 BDNF -4 o5 5l
5 s BSS pend Aul 8 3k 42 L5 o BDNF = o 2053
Sl (0) 355 Oly anls (gadlais 53 a3 S S350 L
(Relapsing remitting) o5& 55 5 o025 54¢ 5l 5l BDNF
s 3l 31 3 oy azis YE 5l dny 505 S ol ol il 4
ST s Sl o el O dald sl 3l L acslis ;3 MS &
Briken aslas glaasl L glas BDNF i35l o 55,0 s>
352 MS Y Oless s MS @ S Ohles 555 2 LIS 5
53 BDNF #3408 sy 0L a0l .l s 3 pogy 5 oS
ol el o 5l dim Ll el ()l ime 21530 (2555 OLL
b el Soml (oS B s el gl e 0 sk R
Sde SYsb (555 5l BDNF 215l as ol (5 5 L cdy o
(V) s
5348 |z sl oge BDNF (8651000 53 IS 5, conl ol
3pmmg ey Vo Gladools (g Seslhl 5 i5s o ol sandlas
L el edy e 1530 BDNF sl 5l58l Jloz| 5 sl
S ol daly s e i85l sk 4 (Bl Ol 208
Sa0lS e aius S Aol o1 31 0Las MS Sy sladus
S ds Ol i  eae la b s 31 30 slac gl
Do AS Sl asls LS ¢ Sl Olalllas (Y0) uS Clabls
B ae s Cideses glaedias JUiml 0l Lay Sl ol
o g () 555 e BDNF o35 40 5 0 8 a5 el
S MS Oy 3 e S LSS bi s Ll 5« BDNF
Ll e BDNF s, o 5 il andls b s ot
Lol iy o0 ey sla bl et 53 00 28 Sl ol
ke i L dle ol 48 (7)) il b U sla Sl

26(7): 824-34.

3. Fujimura H, Altar CA, Chen R, Nakamura T,
Nakahashi T, Kambayashi J, et al. Brain-derived
neurotrophic factor is stored in human platelets and
released by agonist stimulation. Thromb Haemost
2002; 87(4): 728-34.

4. Azoulay D, Vachapova V, Shihman B, Miler A,
Karni A. Lower brain-derived neurotrophic factor in
serum of relapsing remitting MS: reversal by

VO WAF s pg3 sa2n FYY (Go b / YO Jlo— Olghnl (K5, 0aSKlls aloes

WWW.mui.ac.ir



Ol)lSad g Faua (oiin saiu

10.
11.

12.
13.
14.

15.

16.
17.

18.

glatiramer acetate. J Neuroimmunol 2005; 167(1-2):
215-8.

Bernardes D, Oliveira-Lima OC, Silva TV, Faraco
CC, Leite HR, Juliano MA, et al. Differential brain
and spinal cord cytokine and BDNF levels in
experimental autoimmune encephalomyelitis are
modulated by prior and regular exercise. J
Neuroimmunol 2013; 264(1-2): 24-34.

Huang AM, Jen CJ, Chen HF, Yu L, Kuo YM, Chen
HI. Compulsive exercise acutely upregulates rat
hippocampal brain-derived neurotrophic factor. J
Neural Transm (Vienna) 2006; 113(7): 803-11.
Gomez-Pinilla F, Vaynman S, Ying Z. Brain-derived
neurotrophic factor functions as a metabotrophin to
mediate the effects of exercise on cognition. Eur J
Neurosci 2008; 28(11): 2278-87.

Waschbisch A, Wenny |, Tallner A, Schwab S,
Pfeifer K, Maurer M. Physical activity in multiple
sclerosis: a comparative study of vitamin D, brain-
derived neurotrophic factor and regulatory T cell
populations. Eur Neurol 2012; 68(2): 122-8.
Castellano  V, White LJ. Serum brain-derived
neurotrophic factor response to aerobic exercise in
multiple sclerosis. J Neurol Sci 2008; 269(1-2): 85-91.
Castellano V, Patel DI, White LJ. Cytokine responses
to acute and chronic exercise in multiple sclerosis. J
Appl Physiol (1985) 2008; 104(6): 1697-702.

TNF-o: a paradigm of paradox and complexity in
multiple sclerosis and its animal models. The Open
Autoimmunity Journal 2010; 2: 160-70.

Sharief MK, Hentges R. Association between tumor
necrosis factor-alpha and disease progression in
patients with multiple sclerosis. N Engl J Med 1991;
325(7): 467-72.

Kordi M, Anooshe L, Khodadade S, Maghsodi N,
Sanglachi B, Hemmatinafar B. Comparing the effect
of three methods of combined training on serum
levels of ghrelin, pro and anti-inflammatory cytokines
in multiple sclerosis (MS) patients. J Zanjan Univ
Med Sci 2014; 22 (91): 39-51. [In Persian].

Maghsodi N, Khosravi N, Ravasi AA. The effect of a
period of selected training (aerobic and resistance) on
some cytokines in male and female patients with
multiple sclerosis. Sport Biosciences 2011; (10): 5-
23. [In Persian].

Patel DI, White LJ. Effect of 10-day forced treadmill
training on neurotrophic factors in experimental
autoimmune encephalomyelitis. Appl Physiol Nutr
Metab 2013; 38(2): 194-9.

Wens |, Hansen D, Verboven K, Deckx N, Kosten L,
Stevens AL, et al. Impact of 24 weeks of resistance
and endurance exercise on glucose tolerance in
persons with multiple sclerosis. Am J Phys Med
Rehabil 2015; 94(10 Suppl 1): 838-47.

Safarzadeh A, Hajizadeh Rostami M, Talebi
Garakani E, Fathi R. The effects of progressive
resistance training on serum omentin-1 and lipid
profile of rats. Sport Biosciences 2014: (22): 287-
300. [In Persian].

Yaghmaei P, Nabiuni M, Mahdavi M, Mehrvarz T,
Nazari Z. The effects of honey bee venom on the
serum interleukin 6 level in EAE Lewis rats a model
for the study of multiple sclerosis. Pejouhandeh 2013;

19

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

EAE slac, Sie slacnlS st 53 (ioslio 0 yad il

18(2): 69-75. [In Persian].

. Pryor WM, Freeman KG, Larson RD, Edwards GL,

White LJ. Chronic exercise confers neuroprotection
in experimental autoimmune encephalomyelitis. J
Neurosci Res 2015; 93(5): 697-706.

Briken S, Rosenkranz SC, Keminer O, Patra S, Ketels
G, Heesen C, et al. Effects of exercise on lrisin,
BDNF and IL-6 serum levels in patients with
progressive multiple sclerosis. J Neuroimmunol
2016; 299: 53-8.

Motl RW, Sandroff BM. Benefits of exercise training
in multiple sclerosis. Curr Neurol Neurosci Rep
2015; 15(9): 62.

Casado MA. The effect of 12 weeks high-intensity
interval - and resistance training on mobility and
quality of life in multiple sclerosis. Hasselt, Belgium:
University of Hasselt; 2016.

Wens |, Keytsman C, Deckx N, Cools N, Dalgas U,
Eijnde BO. Brain derived neurotrophic factor in
multiple sclerosis: effect of 24 weeks endurance and
resistance training. Eur J Neurol 2016; 23(6): 1028-35.
Ang ET, Wong PT, Moochhala S, Ng YK. Cytokine
changes in the horizontal diagonal band of Broca in
the septum after running and stroke: a correlation to
glial activation. Neuroscience 2004; 129(2): 337-47.
Kierkegaard M, Lundberg IE, Olsson T, Johansson S,
Ygberg S, Opava C, et al. High-intensity resistance
training in multiple sclerosis - An exploratory study
of effects on immune markers in blood and
cerebrospinal fluid, and on mood, fatigue, health-
related quality of life, muscle strength, walking and
cognition. J Neurol Sci 2016; 362: 251-7.

Golzari Z, Shabkhiz F, Soudi S, Kordi MR, Hashemi
SM. Combined exercise training reduces IFN-gamma
and IL-17 levels in the plasma and the supernatant of
peripheral blood mononuclear cells in women with
multiple sclerosis. Int Immunopharmacol 2010;
10(11): 1415-9.

Bezheh N, Soltani M, Khaleghzade H. Effects of
aerobic training in water on IL-6 and IL-10 in
patients with multiple sclerosis. Evid Basic Care
2014; 4(2): 63-72. [In Persian].

Khalilnezhad A, Zahednasab H, Khodabandehloo H,
Mahmoudian E, Azar-Abdar T, Balood M, et al.
Diagnostic Biomarkers in Multiple Sclerosi. J llam
Univ Med Sci 2013; 21(7): 288-311. [In Persian].
Cotman CW, Engesser-Cesar C. Exercise enhances
and protects brain function. Exerc Sport Sci Rev
2002; 30(2): 75-9.

Zhu W, Frost EE, Begum F, Vora P, Au K, Gong Y,
et al. The role of dorsal root ganglia activation and
brain-derived neurotrophic  factor in  multiple
sclerosis. J Cell Mol Med 2012; 16(8): 1856-65.
Fallah-mohammadi Z, Ahmadi-kordasiabi M, Aghasi
M. The effect of voluntary exercise on MANF level
in the brainstem of Parkinsonian rats induced by 6-
Hydroxydopamine. J Birjand Univ Med Sci 2014;
21(2): 179-87. [In Persian].

Sorenson M, Jason L, Peterson J, Herrington J,
Mathews H. Brain Derived Neurotrophic Factor is
Decreased in Chronic Fatigue Syndrome and
Multiple Sclerosis. J Neurol Neurophysiol 2014; S12:
S2-013.

WAF g o3 i /FYY (Gojled/ YO Jlo— Olghuol (K a8l aloes YV

WWW.mui.ac.ir




Journal of Isfahan Medical School Received: 18.11.2016

Vol. 35, No. 422, 2™ Week, May 2017 Accepted: 13.12.2016

The Effect of High-Intensity Resistance Exercise Period on the Levels of Interleukin-
10 (IL-10), Tumor Necrosis Factor-Alpha (TNF-a), and Brain-Derived Neurotrophic
Factor (BDNF) in the Brain of Lewis Rats with Experimental Autoimmune
Encephalomyelitis

Seyed Moijtaba Hosseini*, Zia Fallah-Mohammadi?, Farideh Feizi®

Original Article
Abstract

Background: Multiple Sclerosis (MS) is a chronic inflammatory demyelinating disease of the central nervous
system (CNS). There is a correlation between up-regulation of a variety of cytokines with inflammatory reactions in
multiple sclerosis lesions. This study aimed to investigate the effects of high-intensity resistance exercise program
on prevention of experimental autoimmune encephalomyelitis (EAE) (a model for studying multiple sclerosis).

Methods: Resistance exercises were performed for 6 weeks, 5 days a week. Training program started with 50%
of rats' body weight. In the first session, animals performed 8 to 10 repetitions (up the ladder) with 2-minute rest
intervals. Rats were immunized with spinal cord and complete adjuvant of guinea pigs. Disease process and
changes in rats' weights were measured every day. Experimental autoimmune encephalomyelitis model was
induced at the end of the sixth week of training.

Findings: Resistance training in Lewis female rats with experimental autoimmune encephalomyelitis resulted in
a significant reduction in tumor necrosis factor-alpha (TNF-a) (P = 0.001) and a significant increase in
interleukin-10 (IL-10) (P = 0.001). However, it did not cause significant changes in Brain-Derived Neurotrophic
Factor (BDNF) (P = 0.055). In addition, clinical symptoms in exercised rats were postponed.

Conclusion: Regarding the results, it appears that resistance exercises with necessary duration and intensity
delay the onset, reduce the severity of clinical symptoms, and decrease TNF-a, increase IL-10, with no change in
BDNF, in Lewis rats with experimental autoimmune encephalomyelitis.
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