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Abstract:

Background: Multiple sclerosis (MS) is a chronic inflammatory autoimmune disease and is
associated with reduced physical capacity. The aim of this study was to examine the
protective effect of a 6-week resistance training program and vitamin D intake on the brain
neuro-inflammatory factors in female Lewis rats with experimental autoimmune
encephalomyelitis (EAE).

Materials and Methods: In this experimental study, four-week-old female Lewis rats
(n=48) were randomly divided into 8 groups. Resistance training protocol was performed for
6 weeks and 5 days a week. A training program was started with a load equal to 50% of the
body weight of the rat. Animals in the first two sessions performed 8 to 10 repetitions
(climbing the ladder) at 2-minute breaks. The rats were immunized with the guinea pig's spit
and complete adjuvant. The EAE model was induced at the end of the sixth week of the
exercise. Rats received 5 pg of vitamin D3 in 150 pl of sesame oil per kilogram of their body
weight via intraperitoneal injection once every two days for 2 weeks.

Results: The results showed that six weeks of resistance training with vitamin D had no
significant effect on granulocyte-monocyte growth factor, nuclear transcription factor kB
and transforming growth factor beta (P>0.05). However, Interleukin-17 values showed a
significant difference in all three levels of training (P=0.000), supplements (P=0.045), and
interactive training and supplementation (P=0.043).

Conclusion: The inadequacy of the training period (frequency and intensity of exercise) and
the dose rate of vitamin D3 can be one of the possible causes of ineffectiveness of the
present intervention.

Keywords: Resistance training, Neuro-inflammatory factors, Vitamin D, Multiple sclerosis

* Corresponding Author.
Email: zia-falm@umz.ac.ir
Tel: 0098 911 112 7633

Fax: 0098 113 530 2201 Conflict of Interests: No
Feyz, Journal of Kashan University of Medical Sciences, December, 2019; Vol. 22, No 6, Pages 573-580

Please cite this article as: Mousavi S, Fallah-Mohammadi Z, Hajizadeh-Moghaddam A. Evaluating the protective effect of 6 weeks
resistance training and vitamin D intake on brain neuro-inflammatory factors in female rats with experimental autoimmune
encephalomyelitis. Feyz 2019; 22(6): 573-80.

ovy



https://feyz.kaums.ac.ir/article-1-3658-en.html

[ Downloaded from feyz.kaums.ac.ir on 2025-12-18 ]

P il Jalge 13 D (poling S pms g (o glie (i pal 4ida ik ABUa A ol

22T Gl g culis gIlELT 4y Wiss sule (ol jaio (sLagEge 5

v *y )
(.\.5.4 o3y b Sl (gheses C}b el ¢ G aw s Dol wnas

4o

rl 3 Sa el el e Gy U1 Al L 8 el e el el olen Ko (MIS) 5 ISl o g0 180 9 il
4N ool pl e i 5o e @l elee n D opslny Spas y paglie s s £ Bl B L5l sy
55 (EBAE) o0 cyesls 3 Codes Jlindl

s g K e 0y S A 4 Golal by leia TS aI5 esle e e FA (028 Rags al s TR 95 9 Slge
Jl Ao 93 55 DUl 55 O 055 A3 00 ol L a3 Bl g5 20 a3 ploil &ida 3 55,0 5 atia F Ddeay (Seglie
JolS Silgmsl 5 gk eSS gl b la S sl plnil gledds ¥l mul ol L1, (OLs 51 o, W) LSS N B A
2 D3 by p 55,8500 0 0y 055 p S S 2 1) 4 DUl b B Dby e it wihe gl 53 EAE Jus s o5 gen
Lo S 2Bl Bliw JE s @) en aia ¥ Ddea JL 55 90 2 dS Ry, A K V0

St (o 595 Jolo (o g g IS A2, Jule lagasle 5 D by Gman ol s 4 faslie (e aiie 1 IS
S gl aw a0 WS d il olhe camenll (P>00) clll gl e 6 by ad) Jodd 5 eSU s LIS
13 5L (g5ls pae D glis (P=2/0¥F) JuSo g o ja3 ulas 51 5 (P=1/40) JuSs (P=1/04Y)

Jolse palin 31 51 6K Gu b 5 5l o3l iy Shpe 4 Dl s O pae 5 Seglis o 3 gl et 16 domi

S5 golew plp 3 (Bl BT lem Oyt Jolge SRl 5 5 olgdlas
o239 Kl fed e D el g Ghe gy 8 Julgo (oglie o 05 1SS OB g

OVY-0Ar Oloeie AV Widul g oy F oyled I3 5 S 0993 (R stB g — ke asliols g5

Experimental autoimmune ) EAE j MS (! 5 oM
dauly b 635 po s oiws YN (encephalomyelitis
el o il a5 Ly oS dh
sladshe sl amile (a8 5 5 oWl S sl ple
oasin (TGF-B) Ly as; s 556 wibe glgdl ao T
pled Jold &5 das o0 plowil gaumis Jlosl TGF-B .5 00
3 el Glial CS b Ik dd; e (I sk
o33 Ml Jmed gn golem 53 Slgdl Wiy s &5l
Ohla 52 TGF-B 7 g s cp o A6 gl [F] X400 25
SaLS 5 i e 4S5 sba tadl e il MS 4 s
sdalin Ol 03 51 e MS & M 0 by ;2 TGF-f3 e
e, 556 MS 55 48 Coul 0dd o3ls LIS [FO] ol ok
595 Jmole dle pmls s 5 Ll 55 400 e )
05 o= Ol g K p=d o 3 (NF-kB) L glacs
LS e Mg ) oWl glad S5 5 05 5 W1 ol
2 NF-KB (23dt 5 (5,5 cdld 56 gz senll [V]
Slalas cmul s jaseie oS sba MS 4 s Of)ley
sy ol oS Whesls OLE MS Gl sladde 3 s ploxl

.h_u"s FYS N4 J—:_-\"S (GM'CSF) uﬁﬁ“ﬁ:‘}“%ﬁ"}-‘y‘ﬁ

ov¥

dodo

L gl s soba S (MS) s 9 Al Jood o
U S s i 3 05 didees 5 s Sl
J= 50 595 05 ! (s 4S5 lesls OL Sldlas [V] 4ab
sl mle Gl J8 L) oea 53 550 S8 g MKl
S 53 eolal Ba G 4 1 LOTMS 35550 )3 ol i
AL-17) AWV= S o3 ol [FY] el 05,8 Jods Sloys 5 S5
MS 5 2y 53 el slacnlS mle o foe 5 (S
gt 3 IL-17 55, s MRNA oS g, sbas Y] ool
odms L MS Slals Jlé Gble o 5 blwws ful (S,

ol&ils o ojsg pole 228> (209 STgleriud 295 (S SS> (Seiils !

Ol sl 0133 Lo

Whiaijle sBE (gbisg pole 838l (yhisg SIslsrid 89,5 lutils

Obpal iy
by 0335k 28l by pole 225l (s il (STslr b 89,8 ludils "
ol

SVIPOPEPY - ) somagiygs <A1 1) PV 20l
zia-falm@umz.ac.ir 5335 Cmy

1FAV/A/Y - 2ealed sbysy 3G 1¥AV/0/1 - 1dlys a6


https://feyz.kaums.ac.ir/article-1-3658-en.html

[ Downloaded from feyz.kaums.ac.ir on 2025-12-18 ]

BAE glac; 53 jhe olgdlg, s Jelse D gy 5 on 05 JI

s s plonil Oyisle ol8ils sB355 pake 5 Gk s
35 BNl &S > IRRUMZ.REC.097004 5 | ol>
S opl 53 238 15 dal s, 0Nl oKl sy
Shedd 4 lain ¥ 54 ol5 el gl e Fas e TA
aia ¥ 5l e b g S eslial Ol SSug,ls oS3
3 S STy g e IS5, &bkl s b gl
3T Soen O 5 Tl skl IR ragh ey b 5
5 e sloes S 53 Sy 5 25,8 15 ey 5 Sl s
00 Cusb, ol B Blu 4z s YYEV/F glos 5:8ke b s o
Sl 55 Cele VYN LU pldy, 452 5 Aoy
098N 4 Bolas b Sl Ll (5K o st
SIS i 53 Salo3l I b 55 45 b 0,8 -) 1 e
gl 5 Silgmal 51 (b gls 45 a8 Y Hpdle J2S) L
- «MS J,z5) 5,8 <3l ;0 EAE Wl gaeay gk axS o5
D ulis 05 8) 55 Cilys D by JoSo bith 45 2y 5
b D by JoSo il o SUS 5o 8 2y S ¥ (el
ol 09 8) Ad oy LT 4 gl 5 Silesl
055 3ls plowil 1, (feslie o pos b 45 255 -0 «(D+MS
o3 plonil 1y (Faglie o o3 45 ay 5 —F (Wl foglin cn pud
055) A GoyF LOT 4 S 55 gl 5 Silgal 51 b gl
Joa B pan LS 0 &S 2y S -V (MSH gaglie o s
aslie +D ol g 09 8) ol plowl feslis a3 Dyl
o D s JoSa Gnan JUS 53 oS 2 8 A 5 (b
Lol 4 xS gl 5 Silgmsl byl 5 sl plovil eglie

.(D &:ALQ"+J.¢‘9L& u‘lj"'-""'Ms a},f).\.’bd.uj.?

(EAE) o0 oyeals s ks Jlansl o)
gl 51 (bl 5 SUls> 55 EAE (W ) shue
Sl gk amS e w £ olanl AS esliel Cilgasl g axS
Lk oz oBilesl 4 g odd (o)l F Olg gl st
2 IS Yio00) S dbsy LanS S ol 5SS
5 odd g (p55hS 5 RS 0-1) u3dhls 5 (p S shs
(o b ) GRSl g ol plosl gl 0T gl
ma A e oS S5l 51 Ogle s g el 3 gl 5l s gl
Gl b Rl and b edd sdnsS 3L 038 D5sen gl
ANF Sed o&aws 53 ol B Blu 4255 0 sles 53 5 odd bl
o dd O gen L (Zulg 53 353 D5 g0 JolS by B AS ool
V) Cad b L 0S5 el ol ilesl

sty (2l oo Gl Bsn 035 o 5 da g o S bl

4 e)LqJn |Y\' 6,9 |\r‘\V|-\‘L~| 9o |u.a._\5 MUALA}.}

el 5552 CNS pasls s Cledl anns 6l T glad b
s ol Sas GM-CSF a8 das 0 0L g2 50 ol [A]
53 GM-CSF gl 1551 [3] al wx2ls MS ol ke 5
V] el s 3158 55 MS Oy sl 500 o
o= =S Dar G b I GM-CSF el J s ool b
Olays 53 oS gl Slays 5 S5, S Llg e onlS g2l
=09 Smdlad aS Wlesls oL Soldllas (ppizeen ASL MS
“b [N das e G5 W 13l s |, GM-CSF £ o
= a=ios Sled S e 4 kS 50 05SU il
el 025wl y MS 4 M Oy ley 52 GM-CSF £ s
2 ks Jale SO e D s 01B K> Db
D3 sl g Olgme [V F] ol e 3,158 MS (g 5kem o i
DONF] ol 03 4y Ly 4352 MS 4 s Oyl w3
S JUdl) (55lay i) Gl Jis 3 28 Slalllae
23 D3 pulay nsos 48 das oo SLE (28 euls s>
oSas D3 sl s V] el J50 BAE golens 51 5 5
S o (513 i 5o, S s (S S Ol gy Sl
Goloey Sl SalS o ol Gl e g Sl by
g el A JoSe B pan 5 $5ler n s [WV] 335
DA 33 5 e gl lajasls pslie lewdly ol
S35 S5 5 s Shes LG Sl 2555 connen
St az g e sadl 5o [Yr]apd e (ae slagslen
525l il 0dd 535 g0 S e B335 AU 4
Ay Jlge 5 gl pem Jolse (05 WS S
st S dad ) gbiny il il o sty 5 sSAS
5309 Oy a8 J w4 Ol 55 O pSU (piomen Lol
il s ol sl sSU 2 D el 525 JoSe ol jen 4
s Db il skl ails y MS (g lew )3 jhe
Sy el Wil g o eglie Dly a3 45 ds e UL Aal gl
e e ey L N] 85 MS Ol Slear conss
rling Srae 5 S B6 4 bg g et Olies jalln
53 ol (Pl B Dags pasiae 55 5 @) Jalse 2 D
dad ol ags MS hls sl s el Jolge e
S g gaglie o el ain 7 B> S ob551 4 3,0
4 N olal preo lage 53 She algdl Julse 2 D by

3315, (BAE) g 25 cpaals 55 oo il

b 959 3lge
Kiils 5o WYAP Jle s Lol WSS gR

ovo


https://feyz.kaums.ac.ir/article-1-3658-en.html

[ Downloaded from feyz.kaums.ac.ir on 2025-12-18 ]

D3 elys new
855 ¢SS 2 g3l 4 EAE glaoy £ gl e
A xS b, i 5 S 100 53 D3 by p £ S0 0 O
R [YF] K S Cdlys blae J5l O gen S0 g 93
Sdaay b ige 5 A3 5T EAE W31 15 55, 4w D3 by
oo o S 0bL 3 Ls S Dpas D3 by aia ¥
TGF-B NF-kB sk o fige jre b 51 55ls 0 45900
Zellbio, ) 1Y) slaceS 5 eslizuwl L GM-CSF 4 IL-17
Lasls blawl Jdou ga o0 Cgr A3 (5,50 51%1 (Germany
s oslizwl MANOVA) o icadir uib,ls Jobow 09051 3
i SPSS 1jle 5 51 eslitl b hags sobl wlles ples

ol ot 43 S i3 P< /00 (gl e b 5 YF

bl
Posbls J1 sl Gl et Ll oo
2 e @ Jolge 2 D by S pan 5 (aglie n T axia
Il 5o ad plnil EAE 4 Mo ol ol e slabge
O oslaesls s g s s e Jby i glade slaasy jae
SS ey Sl D2 UL (ki 5 (GRS
T 51 g s et 51 Oluedl (sl s adin 5 bl
o S sl bl 513 F I s 340
RS 250 03 (oS P Ay S 53 n el pde 5 (S
SlaN=1/F00  P=r/00y FOVF)=FAN) Sils 545
o @bl 3 bl (KK bl gdoe=1 /000 5 ¢35y
9 s el Sl S 5 eslazal f.x:-}‘).&ﬂ,'l oslazwl
297y Solsme Sl oSS aly glassn e S
Cogen ey Sl @l S e pes SN
YA W Sl e 5 s s 8 s Gl
239oea= 1 [OFF 5 P=/e ey FOANZFUARD) o 05 mhans
(1 5 sdom=r /NN 5 P=2/2%0 FEAN=ENNY) s (U]
5 P=2 /b FOANSNNY) LSe35 cpes ol T
boomen adls ssmy ols g Duls (BT pdene=2 /110
5 s Iy S0 o Aty o el &S AS aseie S o3Ikl wn

sl 5 it S0 oS day 5 il 1 e

UL 5 (s gw s

ke /Y e Ol 2w (pFAS 2 A S V) el
ol Ky Ad GouF Ols p3 aly 3 Jol o 5 2
Golom b 25l ebde (3 F LIF bl 2,0 dlhs,
B Y ps S s IS (olen Sy phe et fels
D A I W A AR SRS SR Y ERVER

[R5k S o=V 5 5 s Sl (AP

sas e IS5 5
Gprasa Ol 5 o, Wb Jeld (geglie o el
S el ¥ lady Mol 5 e ) gyl 4 Obs5) OB s
P2 4 Wy D38 WLl L &S sy (s Ak RuS
Cha P ety 5 aaka 55 55, 0 Ol el 0B S plxil b e
4 0L 5l o, b nses alin g 5l o AS el
Sl ped (sl sl Ko ity A als 5 gel Ul
o osieds Il 53l eslil 3 Dudle 5 035 el 5 L
SIS g lfal Da 5 &35 Dok LU Y g 058
p3 4 (s b O 5 55 50 (S5 g ¢ e 55 VU O3 5
3 ko 5 S P sl AT gl 5o A Jate b s
o 4 sy I g sl b g (S ol
Slp gl Cud s e feate aijy S g3 5 woli i
23 35 Olem 0N O3y o)s 00 (feglie o jad el g8
4 by s by plesl 5 g e R ST ads
L (4t 1S5 ) RMI 03,50 cns 4 gl candr O
Jom Bis it 4 e dile o o T OS5 glatesy
5odd BLol S ¥ K5y S e O 53 hss bau g 0dd
Wibs ¥ 5 e s pll OT L 1) 1SS K hge A el oL
RAIPIECRUE RR R G PRSPy I S PRROCS o
Bl aalsl (ASLS A5y O p Vb 4 B Gge S Sy L Jes
o S s el adr (sl pa 5 Bg Ol sea Lz 435
Sl e S Glaksy 038 Glal gl byl S5 slae A
pHS 8 Ao y3 A0 5 VO 00 b gy andr 53 535 HISSA LR
L3 plondl o o3 iy D59 Aess Vot LIS G LIS 9s

[

o iz dor s oo Ose3l s <) osled Jpd

Partial Eta Squared Sig Error df Hypothesis df F Value @bl 0o AL
+/00+ ey ¥ 4/FAA /%00 Ky glaay s
ATY YYA ) V/AAY APA JEIAPRWAY Joe
YV +/24Y \ Y/\40 V/VYVA Ny slasy J'“S“XJ.J‘“'

ovs

7 A)L&.:l |\'Y 0,9 |\Y'QV|.\.'.3..~|‘9 o |Jé.:.ﬁ M\Je\»_’b


https://feyz.kaums.ac.ir/article-1-3658-en.html

[ Downloaded from feyz.kaums.ac.ir on 2025-12-18 ]

..EAE 6\.&0)4,;}&&‘;_;@‘_9)_93 JA‘_}G}:D wl}gg;wﬂ;‘

YT UV I PP PR

Sleslxl Sl pne ch..a F 55, [EBYREA winl,a s a5 Sl gdowe g Lly pohin &
oy A VIARY APV \ WAL FY TGF-p
YE N ARV R \ R NF-xB
B
i e £0/AF0 VFYANYY \ FYANYY IL-17
e +/ABV ey Ry \ Ry GM-CSF
Y] VAV % VOVIA \ Ve VAA TGF-B
RY /050 VYA WY \ AT NF-«B
Jose
Y VR0 /Y YYAV/FYA \ YYAV/FYA IL-17
AT JEAV </Fa¥ FEAV \ FE/VVY GM-CSF
A vd (VAR T4 AN \AO/N ST \ VAO/\ £ TGF-B
ey A sy ey \ ey NF-«B
oKX 2 a3
NG fY f/FAY YRS /VOF \ YYvE VY IL-17
oo ¥R \IsFPA YONY \ YO/Y GM-CSF
YA VAYOYY/AV+ TGF-B
*A ar/pr NF-«B
(€
*A VYAFAY/FE IL-17
*A YL 5/ oy GM-CSF
Yoo
L
=N
R \#e
|
> V¥
Av
\3; \Ye
S Yoo
a
R A
1
3 f
Yo

S Jgs MSJes Dol Dt puelys Jlo gaslie ppe teslie el MSH oy

MS

MS+6:ULE.A D;,P:‘L:i}+ ‘f‘Li.AJlJZA

ol sD

PICARW °)-9>).‘U’“J~. LB.:E;J ;ﬁ.l;b'mdl.&aj;)JIL-17 C)lﬁ::u" u:iJL;‘_Y a)w )\b}.&.’:
D by + MS 5D gl cpdls J 58 4 G lsgime sl F
D felig 9D ol + MS 0 8 4 i s e oslis ¥

P< ~/~0)JZAJL3.AJ_J¢J‘,MS J)SSSTJL.:J):;SA};A.:C—:_JJ‘;JL“QJLE*

olie Slsimn il g [L-17 jpslie Jls ime i3l
Ot h i it 5 503l b 5l G s IL-17
oS Wleals OLid O, Ken 5 Golzari (sl e 53 .Adb gl
3l g eliial Ol el andr YY Lls S 5 gl 5550
Ol slewdly L3 TL-17 W (s,ls mn ssbay aia A b
7 OLKea 5 Souza mls [Y0] das e 2ol 1) MS 4 e

4 BJLQ—.: |YY 6,9 |\Y“\V|J.'.§..~| 9o |u"b'~‘~3 MUBLAJJ

byl win § Blis 31 gy adlas ol S

Sl 53 e el Jalse 2 D by S pae y (2eglie
33 BAE) o6 oals 55 Colon Jlinidl 4 Noms 03be Sl e
5l aslie el A P4 sl DL ol Gk b
<=y EAE Jao 53 D oulas b peglie cppod oS5

oy


https://feyz.kaums.ac.ir/article-1-3658-en.html

[ Downloaded from feyz.kaums.ac.ir on 2025-12-18 ]

S 3l ealiial 1) 55t s o 5 5 B30 3 G20 Sk
als J|}§ IR B RTR W d‘;b‘gﬂ QLA_,«? JSJ,,;
D) 5‘95 ﬁ:LS.« C"‘ “ Ui'J.JJ )| o csle # G-CSF oL
Geos ol 53 edd rbu| seolae J-gj;.’, Yl (el pbe .[\Y]
s355 S GM-CSF C_,la..« 3 b s Ol s 20 sl
oS f‘:u‘ ‘;.ﬁjuﬁ RS J.ﬁjﬁ‘ R ol LAAS:’L! &:‘ e |
e 3l eliad b Ks Sl 4 4 gl ol S
oS el 0k 158 [YAN Y] S ol slowl o jed ilise
SLoaFle p 218 S Dl e 4 D el O e
B ol G 0 [M] e SIS S Sat Ll
SoalE s pde pile gy gl K 50 ek
;ﬁ_ﬁti‘s E) ‘-;".A‘;Uu RS PIESRW J| Bl TGF-B }NF-KB ‘5Lh
sS0uza mls b pol> Gudow adly cpl s EAE Jae ;5 D
sl gl S s TGF-f Wy Lsls 0l a5 O )Kan
Oy o wda Gl L Obys 50 cou g g S ssba C57
5 3 s L Bl 015 0 0] 5 lE st
RS O men g O WS Gl s S e gla el
W o (foslis (ajed by &5 dayo e adb
Sl s G el 53 i e s 5 SIS Sl
IR WA b‘}_.'.a 4 N oz t}..'a".a Cﬁ-‘ S a5 EAE 6\.&&_5.0 }so
3l s bpasls al Jb g @S by o el e ronen
@L’J bl Rl .:}id Jaj..vf EAE 6\.&&3.4 R
s Sp MS & M Ofjlew 313 OLE O,Kea 5 Soltani
TGF-B T ol L Al 055 el e 3 Shes
030 o bl (O s (il el s S8 daulsy
R L e O e R P
“orhas S & Ol Sl 0y 045 Yok b Yl
U1 LE J»Lg JA:JL:.{:... &S ol odd Oy CBL Cuws g5
3 ol ‘5"“&“"9‘ (..:LJ 23 e B (NF-xB) bl
ol oS andes lagolen FISY 53 9 S s Wl ol
ol 3 ek JUST ol 5 isASal fdpe b
ot e 55l Wb gl NF-kB[¥Y] 505 28 o 20
NF- 25 51 oo dalsd ol 65500 Sokon W 5 aes
ol ] 4 SaS il glad s 5 il s KB
s MS lys (bsslful armg glp O gbasls s MS
o3ls Ol FY] S o Culer oS aukwes sbagilew K5
- o W Ao Ll e clile G Kile 45 Cal 0k
ool g oS S3lys 0 2 s B s JAST 4 Vi gl

OVA

UL 5 (s gw s

Stk alinal 5 (G0 e S 55 48 sl 0L
ol s oS sS4 BAE e Ju L o
gBs 53 Sk Sl il g egdle das e alS ) sl
IL- Sprer I sl sale W5 EAE &3 g
T o el et &S b0k [0] A4S s e 1 17
o w Klg e il bl 5 ol S oS sl
IL-17 5 o5 55 055G (polal cal 1 S SaS gl s
Sladlas ;5 EAE ;5 D3 sly g b jeae ol o 4 jae S0 50
ow{‘,ﬁa,;yﬂy‘;bu&:}»‘.whwdh
Lasl plo Codlu pomen 5 O (fonl (o (o235 5 Jolas 53
ez b)Y ailr 55 0 Pl e dhez 51 O
wld gasls g Sl 5 ol o D il g 5 a8
Oy » D3 by g 31 01,Ken s Mosayebi [Y#] el ot
S sl 4 S Gl g 5o pllal GlacnlS le
om 48 ol O Wl s S s 1y a8 pela g
s sl 5 ol sl ale chl S
Gologme NS J 7S 05 B b amlie 53 D3 by suis
<k s IL-17 g 35 2l Gaied o [YF] 5,0 e
lssas Gl BEAE 55 D3 by O pae ol jon 4 o
Mo o Ol wls 1) WonS gl il adl sl ol
B 5 el lew pa 5 2 OF adgl Al Sl 21551
O Jdeb b Oldlas 4 45 5,10 ol adlas oM b
3 D3 el g 593 Ol (58 s b Olgm LS Loyls Sl Rl
2B & EAE (baps 53 0f Grae 55V oae 35
aS sl VLS ol s &b imer (3L s Pl
2D elus ol pen & feslis o a3 wiia £ i GM-CSF
Golone ssbay (o 0y 5 4 i MS 05 £ 55 EAE dus
S 8 ol s 15l Ky GM-CSF sy sS
b o sl My s demSl e il My i S
Tl ohins Sl oS lesls OLE Sl S pr i
omgen [NV aas e i e sl 31 s 1, G-CSF
cele ¥ 5 aa aob GM-CSF 5wy Yool
isles 31 oo 5 [YA] Otigs JYV] Vb Sds b (gl g 45 290
s Kevin buly gwa 3wl sad 5,055 [Y4] Sk
VU St b Il sl by el aia 3 45 Llesls 0L Ol Ken
- ] ams e Sl Wb Ols e s 1, GM-CSF £ g
51 ot G-CSF sledly il 45 ol 0 esls 0L wosdhe
I 03 S5 o a5 sl gagell 53 1805 Bss e K
Sl ol 8 laddllas s nl 5 esde [W] b

7 A)L&.:l |\'Y 0,9 |\Y'QV|.\.'.:1..~|‘3 o |u..é.:.ﬁ M\Je\»}b


https://feyz.kaums.ac.ir/article-1-3658-en.html

[ Downloaded from feyz.kaums.ac.ir on 2025-12-18 ]

.. . EAE 6“"))’}"‘&@‘JJ}: JAJ}GJ.}D (J’:"L:".JJCJ'?.}“-J‘:’.‘

oS sbowd g Ollge 250 dgdl WOy p el dslas
Al 0 SaS Ol i ol g S o 4 Ylazsd

S 5 dom
D gl Gpan 5 saglis p el Hlad deos o Shing
3l Kk b S Nl @ileesll iy O e
» Bl S8 ol nslie LIS S 5 el ol

AL a3l 5le Ot ol 2l

Sle8 g Kl
SRl G plonil 3 45 g3l S ) demsiny

.Aj.i'da ;5;")"‘5 9 JS.‘.'J GW a.ﬁ‘ﬁ.ﬁ‘) 6)&0.&

References:

[1] Harlow DE, Honce JM, Miravalle AA. Remyel-
ination therapy in multiple sclerosis. Front Neurol
2015; 6: 257-64.

[2] Stromnes IM, Cerretti LM, Liggitt D, Harris
RA, Goverman JM. Differential regulation of cen-
tral nervous system autoimmunity by THI1 and
TH17 cells. Nat Med 2008; 14(3):337-42.

[3] Tzartos JS, Friese MA, Craner MJ, Palace J,
Newcombe J, Esiri MM, et al. Interleukin-17
production in central nervous system-infiltrating T
cells and glial cells is associated with active disease
in multiple sclerosis. Am J Pathol 2008; 172(1):
146-55.

[4] Fischer HJ, Schweingruber N, Liihder F, Reic-
hardt HM. The potential role of T cell migration
and chemotaxis as targets of glucocorticoids in
multiple sclerosis and experimental autoimmune
encephalomyelitis. Mol Cell Endocrinol 2013;
380(1): 99-107.

[5] Souza PS, Gongalves ED, Pedroso GS, Farias
HR, Junqueira SC, Marcon R, et al. Physical exer-
cise attenuates experimental autoimmune enceph-
alomyelitis by inhibiting peripheral immune resp-
onse and blood-brain barrier disruption. Mol Neu-
robiol 2017; 54(6): 4723-37.

[6] Moazzemi M, Fathi M, Soltani M, Gelradi N.
The effects of aerobic exercise in water on cortisol
levels and TGF-p in patients with multiple sclerosis.
J Sabzevar Univ Med Sci 2014; 21(2):207-16.

[7] Yan J, Greer JM. NF-«B, a potential therapeutic
target for the treatment of multiple sclerosis. CNS
Neurol Disord Drug Targets 2008; 7(6): 536-57.
[8] El-Behi M, Ciric B, Dai H, Yan Y, Cullimore
M, Safavi F, et al. The encephalitogenicity of TH17
cells is dependent on IL-l-and IL-23-induced
production of the cytokine GM-CSF. Nat Immunol
2011; 12(6): 568-75.

[9] Rasouli J, Ciric B, Imitola J, Gonnella P, Hwang
D, Mahajan K, et al. Expression of GM-CSF in T

4 e)LaJn |Y\' 6,9 |\r‘\V|-\‘L~| 9o |u.a.§ MUAL&}.}

G 3 D3 by [YF] el iy olaime ke D3
Y palie g W s TH2 a4y o sbpl cylaa
adlas 3 .owl Js0 BAE [l 5o olgdl ao slaplS sl
2olie il geslie B35 0l 4 D el O s ol
53 sgdowe Sl 4 4> 5L Aas ks 1, TGF-B 5 NF-xB
S i Sl w56 Sods) @S e Sl e o
ST31RY] pAe & Ol oo gl Guiow sCy gdone alas )l ASL
Sole St b B e el 5 ) bl R S
o3l 56 5 D ol 3 9o 555 Ml omizman 5 S o L3I MS
533 225 5 O 535 Oy ki b L3 &S (g 5b0 10 5

Sl popes (pomen (8L Cwnd (5 by, @UQM‘,:.!J:;'“

cells is increased in multiple sclerosis and suppre-
ssed by IFN-B therapy. J Immunol 2015; 194(11):
5085-93.

[10] Kostic M, Stojanovic I, Marjanovic G, Ziv-
kovic N, Cvetanovic A. Deleterious versus prote-
ctive autoimmunity in multiple sclerosis. Cell Imm-
unol 2015; 296(2): 122-32.

[11] Hirose L, Nosaka K, Newton M, Laveder A,
Kano M, Peake J, Suzuki K. Changes in inflame-
matory mediators following eccentric exercise of
the elbow flexors. Exerc Immunol Rev 2004; 10:
75-90.

[12] Paulsen G, Benestad HB, Str@dm-gundersen I,
M@rkrid L, LappegArd KT, Raastad T. Delayed
leukocytosis and cytokine response to high-force
eccentric exercise. Med Sci Sports Exerc 2005;
37(11): 1877-83.

[13] Bonsignore MR, Morici G, Santoro A, Pagano
M, Cascio L, Bonanno A, et al. Circulating hemato-
poietic progenitor cells in runners. J Appl Physiol
2002; 93(5): 1691-7.

[14] Alharbi FM. Update in vitamin D and multiple
sclerosis. Neurosciences 2015; 20(4):329-35.

[15] Mosayebi G, Ghazavi A, Salehi H. Effect of
vitamin D3 on leukocyte infiltration into the brain
of C57/BL6 mice with experimental autoimmune
encephalomyelitis. Yafte 2006; 8(3):85-91.

[16] Van Etten E, Branisteanu DD, Overbergh L,
Bouillon R, Verstuyf A, Mathieu C. Combination of
a 1, 25-dihydroxyvitamin D 3 analog and a bispho-
sphonate prevents experimental autoimmune ence-
phalomyelitis and preserves bone. Bone 2003;
32(4): 397-404.

[17] Cantorna MT, Humpal-Winter J, DeLuca HF.
In vivo upregulation of interleukin-4 is one mech-
anism underlying the immunoregulatory effects of
1, 25-dihydroxyvitamin D3. Arch Biochem Bioph-
ys 2000; 377(1): 135-8.

ova


https://feyz.kaums.ac.ir/article-1-3658-en.html

[ Downloaded from feyz.kaums.ac.ir on 2025-12-18 ]

[18] Tartibian B, Godrat-Garebagh Z, Gaeini A,
Tolouei-Azar J. Influence of 9-weeks aerobic exer-
cise and multivitamin supplement on inflammation
biomarkers as cardiovascular risk factor in non-
athletic obese women. Zahedan J Res Med Sci
2013; 15(3): 30-5

[19] Schleithoff SS, Zittermann A, Tenderich G,
Berthold HK, Stehle P, Koerfer R. Vitamin D
supplementation improves cytokine profiles in pati-
ents with congestive heart failure: a double-blind,
randomized, placebo-controlled trial. Am J Clin
Nutr 2006; 83(4): 754-9.

[20] Bherer L, Erickson KI, Liu-Ambrose T. A
review of the effects of physical activity and exer-
cise on cognitive and brain functions in older adults.
J Aging Res 2013; 657508.

[21] DeBolt LS, McCubbin JA. The effects of
home-based resistance exercise on balance, power,
and mobility in adults with multiple sclerosis. Arch
Phys Med Rehabil 2004; 85(2): 290-7.

[22] Yaghmaei P Nabioni M, Mahdavi M, Mehr-
varz T, Nazari Z. The effect of different doses of
bee venom serum levels of interleukin-6 in Lewis
rats EAE (a model for studying multiple sclerosis).
Pejouhandeh 2013; 18(2): 69-75.

[23] Safarzadeh A, Hajizadeh Rostami M, Talebi
Garakani E, Fathi R. The effect of progressive resis-
tance training on serum cocentrations of omentin-1
and lipid profile in male rats. J Sport Biosciences
2014; 6(3): 287-300.

[24] Mosayebi G, Ghazavi A, Payani MA. The
Effect of Vitamin D3 on the inhibition of experi-
mental autoimmune encephalomyelitis in C57BL/6
mice. Razi J Med Sci 2006; 13(52): 189-96.

[25] Golzari Z, Shabkhiz F, Soudi S, Kordi MR,
Hashemi SM. Combined exercise training reduces
IFN-y and IL-17 levels in the plasma and the

OA+

UL 5 (s gw s

supernatant of peripheral blood mononuclear cells
in women with multiple sclerosis. Int Immuno-
pharmacol 2010; 10(11): 1415-9.

[26] Hosseini S, Rakhshi N, Abdullah N, Jafari S,
Nikravesh A. Vitamin D, the healthy and inflamed
Immune System in multiple sclerosis. J North Kho-
rasan Univ Med Sci 2014; 5(5):935-41.

[27] Nieman DC, Konrad M, Henson DA, Kennerly
K, Shanely RA, Wallner-Liebmann SJ. Variance in
the acute inflammatory response to prolonged
cycling is linked to exercise intensity. J Interferon
Cytokine Res 2012; 32(1): 12-17.

[28] Konrad M, Nieman DC, Henson DA, Kennerly
KM, Jean F, Wallner-Liebmann SJ. The acute effect
of ingesting a quercetin-based supplement on exer-
cise-induced inflammation and immune changes in
runners. Int J Sport Nutr Exerc Metab 2011; 21(4):
338-46.

[29] Suzuki K, Nakaji S, Yamada M, Liu Q, Kura-
kake S, Okamura N, et al. Impact of a competitive
marathon race on systemic cytokine and neutrophil
responses. Med Sci Sports Exerc 2003; 35(2): 348-
55.

[30] Zwesloot KA, John CS, Lawrence MM, Bat-
tista RA, Shanely RA. High-intensity interval trai-
ning induces a modest systemic inflammatory res-
ponse in active, young men. J Inflamm Res 2014;
9(7): 9-17.

[31] Carrillo AE, Flynn MG, Pinkston C, Markofski
MM, Jiang Y, Donkin SS, et al. Impact of Vitamin
D supplementation during exercise training does not
alter inflammatory biomarkers in overweight and
obese subjects. Clin Nutr 2013; 32(3): 375-81

[32] Mc Guire C, Prinz M, Beyaert R, Van Loo G.
Nuclear factor kappa B (NF-«kB) in multiple scl-
erosis pathology. Trends Mol Med 2013; 19(10):
604-13.

7 A)L&.:l |\'Y 0,9 |\Y'QV|.\.'.3..~|‘9 o |Jé.:.ﬁ M\Je\»_’b


https://feyz.kaums.ac.ir/article-1-3658-en.html
http://www.tcpdf.org

