[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-05 ]

&Y EIVHTEYA Y] 'Y 0,\_.))9)5 {(q& uslu) Y o)l YO S —\)M,S

obaw 9 (531 g 5 Lt ()59 cullad i 4l Wb awslic
udwo gdlawi! 4 Mo C57BLG odbo (sld oo L A Wi b ) Jlolighs
S0 el >

(PN.D) w sz o3 PND) (635 L jaes (PN.D) * i€ _lxwls ((PN.D Student) 51, s ual alo,

o) S 7 oKL ¢y 5 s sl ol (s s 005

AAEAZATANZ- BRI IS AL SR V/ VA 4 gC PR TR aagaeini@ut.ac.ir YN = AAYO WY Al ghene suiows g3 *

Consl ol yod “NRL- lolight oui pu8 a>lg 5 ool i3l 9 oo JUd b —olalight ouadd JUiil ~GLT-1 Lidls :bua
Polo gl 5l Sus gl oo (MS) (g sl Jonillo (gyloms 53 (omas 8y Cecl (ol 4l cudlad Jul3dl L a5
cllad 55 jlo C-FOS 5 NRL GLT-1 3 Ll o9 andlnd by dumgliio 53 o0 i Lann 50 oSij iyl ;5 dun i
Wbl o0 MS (5 5lo axdllan sl (Slgna Joo (EAE) (o228 (021995 Colrogllinnsl j0 gl Gals ELS )0 (F9)98

odl (& buzmo jd (SWj g Ll EAE (J55 09,5 ke 41 (Bolai job s 00lo CETBLE (figo yuw Fo ilasig) 9 Slge
g W398l cakao 51 ooliiwl b W Wog,S (BL yo 9wy il @1)5 @Il JASS 0g)F o
29 59 O adBo Yo ) Ll aoliyr g bl (o) y9 cudlad 09,5 EAE Ul 51 (g .oy plonil (MOG35-55) (g 3 9SS
o pliaw 39y 50 30,5 Sy bazo (nl )0 akid F G g (S8 Lo )0 (Faij 09,5 9 wiols plonil aida F L 4 ain
A 0T (ol s gigoa| (9 b C-FOS gNRL .GLT-1 (g yooliie .o ploxil Wb igo (5510 pdls g gy (LAl

EAE 03,5 s dunsliin 35 9y L (oib} )9 Cenllab g ol (i Lanzmo 50 (Fuij 31 iyl Glabgy sloaidly slaaiily
o< buxo jo Suiy W s 0 gl ghlolae w50 1) C-FOS g NR1 polic g (gul3dl 1) GLT-1 (jigp polio
P [+8) cunl 00g) 65 g0 o9y L (0559 Cadlad b duny Lo 0 o0

GLT-1 )38l b wilgi oo (Sl @0de) grlom ol a3 ogdle Aildbgls o9 &y (i) 59 Carllad 1(g S aoenid
SW) oS g (Wl EAE 4 Mo sl gigo 53 1) 950 & Camwlus (ol ELE 10 (Jg)9 cullad Jials 9 NRL als
A3 38l 1y T

NRL GLT-1 (g 0,0 « )59 Cadled (g 9 bS] oo 1 guudS” slaojlg

5 NRL (GIUNT) <o asly 5 55 5 48 el o5l =5 «(MS) Multiple sclerosis w5 Sul Jodle
J5ss (GUNSABL GIUNZAD) tae sz 2 (Demyelination) lseube o1 s 4 ceud gl (ke
[0] 5520 &) (Central nervous system) S .+  ozs NECIN

J\:ﬁ aS Aad JA\}L AlA.a- )\ A_)LA\J)K 6U5MJJ\A¢\ o LS)L“‘ u)\ 6\.544\.“4 )‘ u&_’ KUSTSTON [\] An3 e

u“ [9“‘] .\...5@ [...Lu b \_)LAL:}K 6\.&5.).3; W Jﬂh [Y‘\] _’)L@@ Ju\: u\)m ug"\"i . >/j AS[Y]

J.MSGA J.& Na )\ J.L.....A \.o Mb OHgo & oo J\as) d‘ 5o 8‘) s o t\’” R wLM, 6—’\4))}4 353

| CURE | C S S I CH VAN ST Ve gl st Glpss pad J sl Jal
Nppor) g o b culNa sy oo Jld 5o LS 1] abge ol Lol Sw
ool ik Sl M4 BLT-L enz plelis bag] 33 Sl 53 g B LIS glasiins s
L&aMJJ\.&u\ er.e.d )\ w)‘ olgs t!'“‘”\of ULAL}K ‘jjj}-’h‘ 5 I P c.,\Sj.:S/ tj‘ 53 ub\;}g [‘;] JJ)‘J

ol (bl I8 clasaaslis) el zalS L [V] el

YA


https://koomeshjournal.semums.ac.ir/article-1-7758-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-05 ]

\f‘\’ Cﬁﬁ:*ﬁ‘g)‘jd‘-:)ﬁjé ‘(e\f @L«J)Y GJ\AA-:I ‘YO .a\.L’>

esS

25 U s s 5l aalys oyl S
Lol sl plas s e sl el g e
SO PSRN 3 N RpCTN U PSS PRNCON | PEREA g
353 3Ll 31 68 0 s o&aws ;5 NMDA o ,SNR1
Eoare 03 dx V0] a8 S Dhas e
BORPA N NN NUCHIRS S I Sul ol
o 3 Sl sas r\-?ﬁ‘ oo el sl el s g
sioos Sl s (YD) mb\SKas 5 gy i,
2 30 ol gl 5 Olan CoLan 1 ol
ol wlos S 3,18 5 s EAE 4 M slasise
PIRS | FY e T PRI A o S U1 S S BT
s ,ls hud 755 5 CFOS oy fal slad s 3585 () 5o
¢l ils £La 55 1, = NMDA oS axly, 5~ NR1
300 4 Comlas (28 4 i i nk s M3 R
s b Jame JUT (VYY) Lul s 5 b 550 g ot
e T P PN Wl FRC .
bms 55 (S5 aim p whs S 8IS 5 s O,
o2l 1 NR2B el jid ¢ 55 ol 5 Sldl ol (8
s b 55 Su5 Js ams e ml3l, GLT-1oL 5
b [4] cud aaly 5550 b (ol LS 5 sas
Ylaiol 45 ol his) 5y e 51 e g sns &
s ol e el e oBasm el S s
Clal 5 Sy Ay ols S o hls o 5o a5
5 sl [VV] aS e Sw) paie Sde s 63b
50 el ks Lo, cdle LSl (YY) ol
b o8 o a5 cpl 5 g DL 5 sl
N | P ] A e S 5
s ialS BLlIE nl 3l Ws 4 1, LeNMDA
If]

ol g ol wlbsls a5, ool
i Jesl JBhsm 5o &S s 2555 glaalslu
ol e 4 ldbgls 5 olal a5 el o Jol sl
Bl Koy Sllse a4 obal 2505 O 2l el
2 s el DLl gy cdle ol b Ks sl
o ol bl o an) cdle wllbyls a5, cdls
Sype 5 axdiS spume Sl s [VF] als s
Moo Lo ge 250 2l o (2555 ol g5 o s
Asle idy s Al dimp 0,0 3em, b Wl EAE &
4 Koy EAE 4 Mae sl 50 o5l b jtny s 5ot
b bl |5l sas plnil 5S4 ) 51 ey i ¥

b g Gl b o a3 b ol S8 s e 33T)

YFY

st J el 8 ale ol e ol
2 e ol Sllas [FY] 55 0 SLbE o S
s 5 [VA] el Shol saiasJlisl 5 GLT-1 o500
[YA] b e S EAE & M

s Jolse Ll clasaims sl LalS 5 4
G FLE s a5 pe sade wl cdle nlBl s 5
Experimental autoimmune 4 Muw by e &\.54
L ooldl [Y] x5l z& encephalomyelitis (EAE)
b JUEl a8y (S o0 ol JU) )3
Ao e plal Bl gl als 2l o )y Gas s el (o)l
ORI V] st S Camles Sl G b s
(NR2B 5 NR1) NMDA clsess & anly 5 sl jiud
oA AN ab LB Ssss al el pas ol e 5
s e ol s ol as b ped lbaslag,
IS 58 el 5o owi S slaw 51 NMDA 5 Shes
S8 e 2ala, el Ll s 5o gly 03 58 e
i FLa 53 NMDA o3, 8 s Jlé cely 55 wlia )
5 a3 il Bl el 53 1 NRL ol 45 555 e gl
S o dotes NMDA ol 51 1 sl JUis) culg o
S5l i el eas &S sl poedle [VV]
5 [WINRL 5l NMDA o,8 oLy ml 3l 5 55
S s ad SLssl el VY] ool i NR2B
Syd g oo\l C-FOS Ayl ()08 05 Sy Jsame
EAE 4 Mo sbatsn 53 o ol e das o ol lalllas
MS olan s Slo= JA EAE [YAY] b o 2l 53
Sl U1, EAE 568 oWl. 5 [VF] el
sl MOG33-35 5| aslizl L C57BLE ssle (sl s 5s
e 5l SasS 52 MOG 35-55 [Y.XANY] whesls
oy 3IMS (ol sl el &S el (55 0 rae ol
V0] st Sl cbdis o T bk
Giie ooap o5 op jead aslls C57BLE sla s
25L) Wols 5 @ly 53 .ol CSTBL sl 5l e
PSR P S 5 lasle olye 4 (C57BL6
Gl e o5 b (Sas sl G8US Qs 4 S
5 Alss aScin oL 5l os e Gbtse sl ol
DA S M 5ot b e Ju3 Vo ) n 500

oless 235 adle ams e ol o SUS ol
M 5l = s by aan sy b & el (5 s
b V] o5 e oliiad = Slass s ) sl
(Endogenous 135555 355 a2 slee wdy b 2555

okl ] 5,15 1,38 5,5 a5 analgesic substances)


https://koomeshjournal.semums.ac.ir/article-1-7758-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-05 ]

LS 5 581, G mal Al

LGP o COVSRRA UK SR S SO (P U

Loy EAE b e 5 was p2S055 alhs, Ul
o b 2L 5 elde 4 ax s b Jies BU s
$353 dmd 5 055 oM oS = ) e (olen ok = ko
sl Jals s = ¥ o pie oIl 5o Gixo = Y o
ru\)gck;uw\q&.a;r\x\cﬁ=foﬂ‘@a;
YAV S =00 pm s a5k

SIS o b 5m 00t (2 Lo 3 S05 US55 0
Jsb) e VAN bl boas 8 b U i 4 EAE
Slal (b S 52 ¥ s Jae (gl 5 o e
iz G b s ol Gl Sy sbadd ol sk
o sl sl ead (2o Lme a3 [YV] culs
CnlS 35y Ko 5l eolizad L b tge el 5 ol S
A e S

PO T PR SO ISR LS SO [P B C Py
a0 YAEY Gl b (e VX)) ol e 5l
4 5o A kb 53 5y mh) atke Hlgr Sde 4 IS sl
Lo Grstd Sl omapd K0S ca el (As o Sots
1Y8] s izl il 31 i

b o) o S6 Lol Gl ol L s osel)
O sy .l pll £l <l s (; SosbsE el 5250
los Sz aabse BB o b oo Sl o pe sl
303 o oles s 3L Bl am s 00E- /0 T s ol
[Fe] s cw asly ol plsie 4 4l s O

SLonS s Slaie g S ool st 5 s
L oin g ol ssb 4 Il ¢-FOS 5 NR1 GLT-1
S5 Bl anals gl il 5l iy S O Calis
oliid L it g
(GLT-1 ooy, sl 0rb317613 lauS
¢l (C-FOS 55 512) 0rb10375 5 (NRL 25 sl )
Losao o ¥ 53 PBS L glis slakipes johite cpny 0

Lokl
orb99445

o 03l Sl @l s wes aids 0 alob
A Ay 5 4i e e 4 JL Y S Sad s
G550 e d Sy 3L el 3l ms skt 4 o8]
b doss Y g ikt ket PBS | sk 5 6o
olinad sk sLaz 53, d3ss Goan | 4683 Te S
Vo e s K 4t PBS | o)lss biapes o851 Lz
oSty 008 Sob ki 4 aaE ¥ S 4 s
b bt s 8lol slol K o0 4 a5l ool sl
(Ve a V) sas @8, ol sl 5 as esls sipcens PBS
bos by o ol Ky a, by 65, PBS L

UJAAAMJAJJh)MJAV\AAAjN‘QT)‘wMbb\))\f

YAY

e oal b il S L a8 el a5 cae
bbbl b  Ks B b I [YE-YYAY] 55s
ok, 5 sawmsJlisk  (Glutamatergic  Synapse)
)\ LA:M‘ IS SR (5')"'\) g}"‘hﬁj’ BE) _A_)Ld\.)jlf
saiSs Jolge 5 UL sbeanaJlisl &5 ool
o\.aj(..m oA A A s Sl I8 e S
e ol e b Sl a8 sams sl
e P N P S O B I IO PP
5 Sl e, el 5 s el ol
el il b obb S ceamadml oly Lzl
ol asls 18 eas eje 350 J S s Klg e o355
BE o-f-»\i} 5 (ol ooy adWs) La pas,, cdls
ol (bl iy cdld) saz o b
C57BL6 osbs sl 250 tbu e CL“ BY) @‘Lz.jjb\.’;_,lf

el 925 s a4 Ve

by, 9 dlge

Giesn 0 OB wneS Cusa 25 o iy
bz 5 w8 5 e Ral S cwy el
el oai sl ol ¢l IR.UT.SPORT.REC.1400.049
Sila U slasia A CBTBLE esle usle ige e ¥
OIS K A B PN P S B SR VIS S P
Jaze 75 00 ¥l gl 5 ool psle NLEYIg]
dn=Y+) Wl J s 058 S a4 ol sb 4 s s
(EAE) + sus & L 5 S (n=\-) EAE J S
KA (s (N=\+)EAE + Lo 25,5 ol 5 (n=)+)
25 x5l oKyl b b Jsl asin 55 o5
$ols, Qy'j 23 (ol o0 0599) Wl 51 s r‘gw BYP)
WBol xaz el CSpa 3 Ak S 4 by
eSS el S Vo) el s b b
059 0SS A il o S dee Vo) 35 5 (o 0
Kz ol pedl s AL KA Mls (oN
EAE Wl o, .6 2Ll 5 EAE W
85355 e 0 85 ,Sin 0+ | CBTBLE sla 2 50
Losas 3L Joloe 53 &S (MOG35-55) iy » sSIS
o il e f.}fLS'L'A V5 opead J= (PBS) olins
s dsl Gy b oloes mas GHlepal (CFA) Xy 5 Jols
J15 S i 2 S50 0] S o el FA
058 ey 5 L L ol s Gy Lol & o
ETINST ‘5\4‘})‘ Sl cab Gl Gy e S


https://koomeshjournal.semums.ac.ir/article-1-7758-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-05 ]

\f~\' Ca—-i..@-g))‘jdﬁjﬁjé ‘(e\f &\.‘J)Y a)u ‘YO -4\-L->

esS

335 b s sl (Shapiro Wilk) by 50l
oan o p (Leven) 4 ases) 3 dsesls poF
(One- 4, b Sy uilisls Jalos o503 5 5 bmilsls 035
Nl gy 1 S S5 oniai 5503 5 Way ANOVA)
5 esls Jlos w25 gl s sl oy 8 o 5o
5> bdos sl 5 s eslizd VF ass SPSS Il 5

A ey /00 (5 lole cla.ﬂ

VUSKE o) e s ol piagn o s slaasl
Ve N Jsaa Dbl 4 am gy bl saa asls plas
o SET W51 G VY 5, 50 aas s slaes S 5o b
Lo ols S o 00 bt cdla Lilss, oSl
el 53 YXY/ANYEV - /YY wns e

SE3 w0 ol p 8 Sl o Gosabst o)l el
P ST RCOWN e CR S PRV | B IR R SIEUR
Slosls als (goblme um 53 (Hlen e 0)s0 o
Lo s el 5 eas 8 b 5o S5 (P</-0)
b asslie 5o 1 2 8 O 5l e 0atS opm s el ol
P=-/eo F=\+/00) olay oo 5r53 53 EAE o5 3
sl Ll () S

Linker 3l 1uY Voo o o oals s 9wz PBS L aiss O
435 V0 ©ae 4 (PVP1000D-BioSystems Diagnostic)
sl PBS L ag 0 ¥ aalsl o ia wlo) ase 4
(PVPI000D- el Jsboe 51 1Y Vev 5 as ol
BLo) 4 a5 4 4lds Yo Oae 4 BioSystems Diagnostic)
aalsl 53 5 sz eols sdsiess PBS L o)len badises o
Lo 4 DAB (ACV999-ScyTek) Jolowe 1Y V-
a5 ols st Of b 4533 0 3) e bdisal a2 L)
2303 )3 keSSl K Jals sl Ve s w Ll s
S am s ad ol it O boslss ol 5 ey
Loy s sdibes w5 4 Jodl oleslas 5 ol .
s ol (ols 4 eSs (LABOMED) (5,5 oo sSns Se
)‘P‘f) L oaSly caaS e lp ol culg s s
aoys b eslaad by @38 515 Ul s, Image J
20 e s S 4 cue ol gbadde gl
Ol Sl 5 B Gieo s goas slaesls &) 50 4 8L
shass &S el S5 4 05Y V] s 38 oy 4 s
}‘45@T3~3)\-3)~.3CA5\4J3>3%3*6\-‘“MJ5
g o sdnlie (d sdal Cas 4 kS len 651 K
Sy e I Y PR W R P

0ol ) as el Ol i as,s Lbugv\m 3

(1l Bl il + (8ae) i 55y slaes S s lagiise o) 5 b aidle ) J

N37) b oDl £955 555 039 | isy o sl e sl oDle g9, o5
W51 55, Y0) W51 e 5551 Whasy 59, V) (@51 ey 59, 1T)
YI¥Y £ -/20 Va/v. /80 \YIVE £ /7. Sl s
VYA £ /20 YAIY - £ /04 \YIVY £ /Y AVAR = 4R3I <0 E </OY EAE
YyYyna = -/a\ V4/AY £ /Y VYIVE £ /] e £ DY Yo x )Y k5_:.6.Ia..,_>;‘,)_»$?_x4‘)'
YA/AZ £ - [bF YWY £ 474 \YIVY £ < ND Y £ ND Jf £ o N\E L
om A Bl e stad gisa] (el K el 3
i a5 GLT-L 5 e 5> iy glaey S L
Sl spms oblian O3l Sley e 0rps 3 gl ‘tﬁ 1
33 GLT-1 s, ke (Y S P=++/+ F=\AO/0F) b
Soboline a5 gl ils ple s S 0 S L i o3
goad b ko o Su5 5 (P=+/0) cl anl malS jai
U oawslie 5o 1y GLT-1 iy, Slade L a3y, odls J}o P E—— S—
P=e/+o) P=e/eos) cud osls a3l EAE o, 3 3 T z ﬂ ?
£ N

Y S

a1

SF it 530l @l ol 5l s parsS gy Geeil ) S
2 L (o85,9 Codlad g oads b ame jo ([ Saij seo e Gl
0,89 50 1y p0 OS gy 50 3 Loy EAE 095 Ll

P*<e/e0 ols jaolidl gl (rope


https://koomeshjournal.semums.ac.ir/article-1-7758-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-05 ]

OLSas 5 5515 6wl Al

2L ILE S ol 5 0808 25,5 cdlad LU

40
35
30
25
20
15

" r

(a0,) NR1 (559, jlaie

o un

s
v3
Trer3y3
s
T+3v3

S i O3a5] @l - ardigiangisel el S,V S
o Lt (2859 Slad g oad (8 Lamme )3 (S oS wms oo i
gls Al 2o 5o [, NRL (g jlaie EAE 095 L avslie
# P<+/+0 a3 o 225 (-1 sloaY)

70
60
50
40
30
20
10

K

eSign )|

(20,0) c-Fos

EVE]

EANEE
T+3v3

%.
¥
SF okt 03e3] @l - sardsiannsisal el S5, T S
P LS o)) Collad g oad (28 lase jo (S a5 wed e LA
ebs il Fls o |, C-FOS adgp Jlade EAE 05,5 L anslio
#P<e /-0 ans oo a5 (-1 LY

slie
Tl
o
—

SR R
w H
o o

(a0,9) GLT-1
= N
o o

o

Tve+qy]
RV E|

i
a1

S5 il 0505 @S erdiginpsisanl el S5, ) S
oL b9 Sudlid g oad S8 laore (o Suj aSass oo lis

#P< [0 a2 o Ll (-1 )

o W oL s ssm) 55l K s
G e 53 NRL oy Jlade o iasy laey S
ls asmy oblae Ol Golay e 0 0 gl
2 NRL &5y, Slade (VS P=-/-+ F=\AY/A?)
obline am s gl als pla o J a8 05 8 L alis
sodd b b 53 Su5 5 (P=+/0) cl w2l 5l
°)J§ Loacslie 5o 15 NRL 5y, plade La a5, ol
Y IKa P=+/\ P=+/-+) culosls e EAE

nt e O a5t g gm] (el K el
A Fla s CFOS (55, e 5o Limss ey S
Cuils 252y Gollae Sl (Golan oo 0r90 3 Fl
53 CFOS iy s Jluie (F JS& P=-/++ F=A$/YA)
Sololiae > 53 f_\-’u S C\““ 2 JES °L§ Lol
Lo 5o Sy 5 (FUSKe P=-/00) cl wsl ol 5l
2 1, CFOS s, Hlade Lo a5, culled 5 oan oo
P=-/-2) cul sy jal§ EAE o585 L anli
(F Sz P=-/--f


https://koomeshjournal.semums.ac.ir/article-1-7758-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-05 ]

\f‘\’ Cmi-@-g‘a)‘jd‘.})jjé ‘(e\f @L«J)Y GJ\AA-:I ‘YO .a\.L’>

5 S ams Hler ams e olas Lol gy =k

srals cel — g am s a5,y el 5 eas 1o Lo
i Mo sla e gl Lils #Ls 55 NRL polie lslias
»,Jf 95 o Oo\& LSl 00 EAE aﬁ; L awlis ;0 EAE
a2l o ;-’Jj 558 35 NRL sl 555 slolias
I8 sy ohs g el Li 3555 clad 05 85l 58
R R S At S S PRUM | PR o) 5o &S
awlie EAE 4 D s 2ge 50 NRL gl 15 su
(YY) ul\Ses o ORI A5 53 sl es S
Ol s S LBl 1 pa5o, cdl sb
&)\ﬁ}w)j Lo, s o_>|ﬂ}\ o 35 Jas 5o NR1
4835 0) Jeod 5 o) o bl aiss cldled Wles S
(acan ¥ Sse ay axid )3 595 0 oudlad 428> 00 (o S rjf
2l b Lol adles ans ans e a8 L NRL o5
oS par Jw cwl sees ol gy
5 o Db ped 4 pelin iy e 5 LSl
(P-ERK) Js 7> IS bz oy LS ot b
Jwb b asn a4 gl &5 558 6 2 P38 (P-p38)
b, csb NavL7/18 5 TRPVL s sbJUS o8
JWb 5 [YP] ol i sd oS5y 5l Sl
Jws 55s 0 NMDA 5304 LS claox S as
20 Joke g eedS Bl el NMDA - us
5 PKA gas Jlb 4 a8 55000 plis s #la lags) 58
sy PRA [F] st e Ko 318 slaslanl
(O-NRL) Jus 5 Jls s |, NRL _ies NMDA o,
135y S S JULS PKA opdes [Y+0F] 250
S ol 1 ol el G JUK 5 Jlb 5 s jaus
5 e Camlis col SLUE 5, Gl 5l PR
o385 I oy Sl pas,s cdles [YPF] sss e oS
&S Cannabinoid , Adenosine .Opioids (sss S
[¥V] aizes G-protein (G-PCR) L sai cis ok S
aS o Jsl |, 555 (Analgesic effect) s 0u> sU
sleoxi S (MOR 4lax ) Opioid (slasxi S [YAF]
Jlasl 5l am ames Geproteing Lo sas Cas
(Gi) <l G-Protrin | Opioid e Sicuns S
> Gpy 5| GTP & Jlasl b o ol ) o5 0 S
OVl wms e el Ga 4 slas, ol 5 asd e
U8 CAMP ol ams s &S 48 Sl |, (AC) 5w
s ind JSa PKA [lee b ogs o Dlee PKA 5 sl o
ol 51 VY] Wl e (a8 NRL (p-NR1) sus
sams_il 3 Ll NMDA (p-NR1) oxi 8 el o8

\t4

NEPWEDY ' S ITS) DRI PRy PP tE NI VGOV | P

Sh ol ses e plas by sl ey 5 dsd e
aslls s ams e 28 BAE s golen e u
(L) olal p5ss b win e s o plas ol
b oss 4 ol (oa2 28 Jame 5o S03) o lasl
el Ll Vsl ol s 5 sase il
o @l ol s el 5 NRL oslS (ol 8
soad 2 lama 5o S5 win ler das e ol sy
2ole Sblae (Bl el —g - La 25, el
53 EAE & S sl gl Lils sl s GLT-
5 hsline 55 8 55 i oo\ 35500 EAE 55 5 L alis
S St 0 b Lama 55 S35 5 55 GLT-1 lie
Yo lie 5o aos Fro) cadoag Wa 2555 b 05 8
bt b Lgl 5o &5 ams sl aayy (a0
o @iFLEE sl 512U ol 5yl Gas
05 S ol B [A] psSas 5 b enl 525 b asl saa
a3 Ll 1 GLT-D e s i Ja 5o LS55
Sl ol Sl eas g e 5o Sws w0 S olse byl
el WS S 5 bas Blasl mals 5 WS, S el
e b Lol adls ans a8 faw 1) L3 5L
gl 5> DLl slrosins sl o g guar ol insy
A\ [P WY R U WP PREA
SeamsJlsl trafficing cel ! (IL-1B) ol
S e @b 3l (GLT-1, GLAST) ol
A dynamin 4 acls g s k) b any 5 553 o Ca/PKC
e b S o8 cads Sl 4
Sl 1Y) e LlS | oll,l e sl
EAE « Yo sbiise gl ils slo s GLT
Sl e 53 58 e 5 S8 st
o o JWb el [Y] a8 e by 213 sk 201
o e S Y] s SLE sl S e )
Sl ml sl edlea [Vo] ssd e 50 Sl
Sl 4 ol 8 o A e Jole C)B
g s Fle s o sbadshe pas Jlé 5 sl
Ol S AR 2 5 Sk polae iludld celh 4S5 5a
G35 3lse S aS [A] 358 350 il L2alS 5 [Y] o )
spbee U MS s 5L, 05 Glanes M plae 4
R FOXTAY] Ol (2l b o255, colab [YA]
331 GLT-L ol 5 6,8 sk Sleli 8 soms sl ol sue

ams e el 3 EAE & Mo sla i e


https://koomeshjournal.semums.ac.ir/article-1-7758-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-05 ]

LS 5 581, G mal Al

LGP o COVSRRA UK SR S SO (P U

(ol S T S OXsd) ol pahss ol el
EAE & dew sty L ils 3l s |, 6-FOS oy
ol s mle b byl adlas ans aas e (a8
gl s sl s G cdle (il e sean
2 PV Ll xS ole mlBl 5s ass 5l sl
Olallas 5 [WWOY] 552 0 20 33l Ll el S
Jls) zalS Jds a4 EAE 4 Mas a2 ge ams o olis
s ol cdle ol 558 DLl clasans
ot Sl e Y] sl gl s sl sl Jsle sl
I SIS 1z s i 8 SIS (lnains Jlis!
J 5 2K 2 ol oo S, b ol sadsle
el Y] wmse Lalpl gl s 1 bapsss pad
ORI FOXTAY] ol s Sl SE s
S s [FOY] PNRL Leals (bl 8 claoaias Jlas)
ns e a8 1, CFOS 5500 [FY] sl NRL

—35 p— Ll 3 GABA &Syl 4 a5 b gl o
o s Gl $5 e s B (reb s Shas )
Hsls §S e gras oM 3 Slorly Al BH]
slaiise 5o W8 s cdle 5 sse e slgey
wir Wl WE fabgn oal 355 sy EAE & dew
A8 g, 1 EAE 3 by Sae Jelse 5l 6 oo

35 S5 dmoe ol adllas ol dmyy clbasl
B TR S C S S RGN | PR S
O e Sl 5 s Fla s b s ol
4 K p s LalS BEAE laise 0 1) 200 4 s
G a st G b el 5l sl ol
2 SH el iy sbasl as g b Ll ass ol
2 msolesl sy cdls plyie 4 - s 2o b
Jole —olal pains adld glye 4 - L b oAl
EAE & M slapge 5o 250 e 28 5 (g5 5 0e

]

53; B Jj‘ a.\.l....,{j.v' ngs..) Aj\.u) )\ J\b\:- U’“‘hﬁJl

NSRS IR ST P RSN F S S PRSP Pr

\) L« &L&S L;GLQJ )\ RS P C\fu.w\ ‘O‘JG‘ D&A‘J
@\3),\5 9 45.\-4 w\.@ ‘JJJ.?\.W) 6)\-.’. R Cﬁ‘ 6‘_,—"." 3

'P-’.'J\J ‘)

\ta%

oy [V cwl PKA 5T s &5 el sl 53 NR1L
ol e OPIOId 05,8 13 S Sl ol 51 355 el i
5 Cannabinoid (o ixea ey 228 ;) NRI
&b 3wl G-Protein s § Js L Adenosine
5 A8 e allie 550 05,8 5K Ll 3 L CAMP
SMOR s Jbs [YAYV.F] ams e plas 3, as L6l
ol ooy iyl LB Pl s pla b oY s
oS G JU Hle bl 53 NRT Gl 5e 5 p-NR1
Voltage-dependent Ca channel (VDCC) 35y a4 acesly
55 ans e G2l 1, (G rae 2l s3lusls]
[ra] S e Jhsl ) 555 550 w86 56l 2l

Ho xS i ST Sde Vb o il s b
3,0 Ao Jess 4 Ky e sy sl opioid
sl ol Jole &8 550 =i (Analgesic tolerance)
Slodsy 355 4o Joow Ll 53 il b S S
& dm) o ST (e 53 ) Sa B8 L5 4
Sloles Bim ol 5V 5e 4 3L L Sl S S
[Fe] st i S

sexi S cdls il cel Sl sl b oy
i NMDA b 8 el ol 3l 358 NMDA
$3955 5 il SLULE Sla, (2l el s lin
4 Colg oo &S osi e gl e b Glaosss 4 a0
Sl (Jilae o oo e sl dlse Jams 5 50505
L pbs il fla o el oy NMDA (sbaos S
Sk Fely WS )y Wl e (S 500 e e olass
S B U R WEN S PN - PUPIE
Sbobsl s ol @l el TRPVL aiSply 4l
Alie Sl slpe 5355 a5 L5l L TRPVL suSoly ads)
G Gt s 4 Gadl olse Sl il o505 5 WS
Sbesi S el L2l Talls ol 55 adsl Gbagls]
Sl sy 51 65k 550 s 4 gyl sy NMDA
Sl csls Lol ans e olis oldlas [F-] el
Sl olse u-<‘“‘f‘3 5 oo GLT-1 60, 51 J5l C)B
LIV s e a8, (b 50)

2500 Sl amin ¥ s o ol ol sy s
oS el —gs e sasd b > (S0 5
slaise gl as Fla 5o 6FOS 5y, ole bl
°}J§ 5 bl °JJ§ 93 om Sulw s e EAE 4 D
el s ais cdle L anlie o oo L ;s é-ﬁj
bl cped 5ol sas C-FOS 5y 5 5 oae LS
S alas WKl S 18 (YN0) (LS 5 G


https://koomeshjournal.semums.ac.ir/article-1-7758-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-05 ]

\VFoY C.)-.Z.@-g‘a)‘jdi))ﬁjé ‘(e\f v.'\.u)\i AJLM.Z N0 .,\.L:-

[11] Yang X, Yang HB, Xie QJ, Liu XH, Hu XD.
Peripheral inflammation increased the synaptic expression of
NMDA receptors in spinal dorsal horn. Pain 2009; 144: 162-
169.
https://doi.org/10.1016/j.pain.2009.04.005
PMid:19427735

[12] Duan XL, Guo Z, He YT, Li YX, Liu YN, Bai HH, et
al. SNAP25/syntaxin4/VAMP2/Munc18-1 complexes in
spinal dorsal horn contributed to inflammatory pain.
Neuroscience 2020; 429: 203-212.
https://doi.org/10.1016/j.neuroscience.2020.01.003
PMid:31962145

[13] Benson C, Paylor JW, Tenorio G, Winship |, Baker
G, Kerr BJ. Voluntary wheel running delays disease onset
and reduces pain hypersensitivity in early experimental
autoimmune encephalomyelitis (EAE). Exp Neurol 2015;
271: 279-290.
https://doi.org/10.1016/j.expneurol.2015.05.017
PMid:26033473

[14] Einstein O, Katz A, Ben-Hur T. Physical exercise
therapy for autoimmune neuroinflammation: Application of
knowledge from animal models to patient care. Autoimmun
Rev 2022; 21: 103033.
https://doi.org/10.1016/j.autrev.2022.103033
PMid:34995760

[15] Dias AT, De Castro SB, Alves CC, Mesquita FP, De
Figueiredo NS, Evangelista MG, et al. Different MOG35-55
concentrations induce distinguishable inflammation through
early regulatory response by IL-10 and TGF-§ in mice CNS
despite unchanged clinical course. Cell Immunol 2015; 293:
87-94.
https://doi.org/10.1016/j.cellimm.2014.12.009
PMid:25585346

[16] Miyamura S, Matsuo N, Nagayasu K, Shirakawa H,
Kaneko S. Myelin oligodendrocyte glycoprotein 35-55 (MOG
35-55)-induced experimental autoimmune
encephalomyelitis: a model of chronic multiple sclerosis. Bio
Protocol 2019; 9: e3453.
https://doi.org/10.21769/BioProtoc.3453
PMid:33654948 PMCid:PMC7853963

[17] Mendel |, de Rosbo NK, Ben-Nun A. A myelin
oligodendrocyte glycoprotein peptide induces typical chronic
experimental autoimmune encephalomyelitis in H-2b mice:
Fine specificity and T cell receptor V3 expression of
encephalitogenic T cells. Eur J Immunol 1995; 25: 1951-
1959.
https://doi.org/10.1002/eji.1830250723
PMid:7621871

[18] Mekada K, Abe K, Murakami A, Nakamura S,
Nakata H, Moriwaki K, et al. Genetic differences among
C57BL/6 substrains. Exp Anim 2009; 58: 141-149.
https://doi.org/10.1538/expanim.58.141
PMid:19448337

[19] Baratzadeh H, Safakhah HA, Rashidy-Pour A,
Talebi A, Jarrahi M. Effects of co-administration of chronic
curcumin and forced exercise on behavioral pain responses
in the neuropathic pain model of chronic constriction injury in
rats. Koomesh 2022; 24: 366-375. (Persian).

[20] Sluka KA, O'Donnell JM, Danielson J, Rasmussen
LA. Regular physical activity prevents development of
chronic pain and activation of central neurons. J Appl Physiol
2013; 114: 725-733.
https://doi.org/10.1152/japplphysiol.01317.2012
PMid:23271699 PMCid:PMC3615604

[21] Fournier AP, Baudron E, Wagnon |, Aubert P, Vivien
D, Neunlist M, et al. Environmental enrichment alleviates the
deleterious effects of stress in experimental autoimmune
encephalomyelitis. Mult Scler J Exp Transl Clin 2020; 6:
2055217320959806.
https://doi.org/10.1177/2055217320959806
https://doi.org/10.1101/2020.04.10.033662
PMid:33101703 PMCid:PMC7550951

[22] Souza PS, Gongalves ED, Pedroso GS, Farias HR,
Junqueira SC, Marcon R, et al. Physical exercise attenuates
experimental autoimmune encephalomyelitis by inhibiting
peripheral immune response and blood-brain barrier
disruption. Mol Neurobiol 2017; 54: 4723-4737.
https://doi.org/10.1007/s12035-016-0014-0
PMid:27447807

YFA

OU Sdagd inits 9 S )lidao
sl 1Al s s 5 835 Losdema (258 anls
Aol osls L;MTCQ el el Al addlae ol b s
doly s e 5 U1 B8 Jalie 5 581, el
aen Wlie Iyl a3, 258 anle 5 551, ool

ML \) A @L@JW}GJ}J oA ‘) c\.,u QKM}J

Kile ged

&Uuo

[1] Moghadasi A, Ghasemi G, Abbasi M. Effects of total
body resistance exercise on sexual function and quality of
life in female with multiple sclerosis. 2021.
https://doi.org/10.52547/koomesh.23.5.627

[2] Olechowski CJ, Parmar A, Miller B, Stephan J,
Tenorio G, Tran K, et al. A diminished response to formalin
stimulation reveals a role for the glutamate transporters in
the altered pain sensitivity of mice with experimental
autoimmune encephalomyelitis (EAE). Pain 2010; 149: 565-
572.
https://doi.org/10.1016/j.pain.2010.03.037
PMid:20399559

[3] Yuan S, Shi Y, Tang SJ. Wnt signaling in the
pathogenesis of multiple sclerosis-associated chronic pain. J
Neuroimmune Pharmacol 2012; 7: 904-913.
https://doi.org/10.1007/s11481-012-9370-3
PMid:22547300

[4] Martins DF, Siteneski A, Ludtke DD, Dal-Secco D,
Santos AR. High-intensity swimming exercise decreases
glutamate-induced nociception by activation of G-protein-
coupled receptors inhibiting phosphorylated protein kinase
A. Mol Neurobiol 2017; 54: 5620-5631.
https://doi.org/10.1007/s12035-016-0095-9
PMid:27624384

[5] Laumet G, Chen SR, Pan HL. Nmda receptors and
signaling in chronic neuropathic pain. NMDA Recept Spring
2017; p: 103-119.
https://doi.org/10.1007/978-3-319-49795-2_6

[6] Weng HR, Gao M, Maixner DW. Glycogen synthase
kinase 3 beta regulates glial glutamate transporter protein
expression in the spinal dorsal horn in rats with neuropathic
pain. Exp Neurol 2014; 252: 18-27.
https://doi.org/10.1016/j.expneurol.2013.11.018
PMid:24275526 PMCid:PMC3946993

[7] Tao YX, Gu J, Stephens Jr RL. Role of spinal cord
glutamate transporter during normal sensory transmission
and pathological pain states. Mol Pain 2005; 1: 1744-8069-
1-30.
https://doi.org/10.1186/1744-8069-1-30
PMid:16242033 PMCid:PMC1274343

[8] Olechowski CJ, Tenorio G, Sauve Y, Kerr BJ.
Changes in nociceptive sensitivity and object recognition in
experimental autoimmune encephalomyelitis (EAE). Exp
Neurol 2013; 241: 113-121.
https://doi.org/10.1016/j.expneurol.2012.12.012
PMid:23291347

[9] TaiW, Sun L, Li H, Gu P, Joosten E, Cheung C.
Additive effects of environmental enrichment and ketamine
on neuropathic pain relief by reducing glutamatergic
activation in spinal cord injury in rats. Front Neurosci 2021;
15: 635187.
https://doi.org/10.3389/fnins.2021.635187
PMid:33828447 PMCid:PMC8019908

[10] Kawasaki Y, Zhang L, Cheng JK, Ji RR. Cytokine
mechanisms of central sensitization: distinct and overlapping
role of interleukin-1p, interleukin-6, and tumor necrosis
factor-a in regulating synaptic and neuronal activity in the
superficial spinal cord. J Neuroscience 2008; 28: 5189-5194.
https://doi.org/10.1523/JNEUROSCI.3338-07.2008
PMid:18480275 PMCid:PMC2408767



https://doi.org/10.52547/koomesh.23.5.627
https://doi.org/10.1016/j.pain.2010.03.037
https://doi.org/10.1007/s11481-012-9370-3
https://doi.org/10.1007/s12035-016-0095-9
https://doi.org/10.1007/978-3-319-49795-2_6
https://doi.org/10.1016/j.expneurol.2013.11.018
https://doi.org/10.1186/1744-8069-1-30
https://doi.org/10.1016/j.expneurol.2012.12.012
https://doi.org/10.3389/fnins.2021.635187
https://doi.org/10.1523/JNEUROSCI.3338-07.2008
https://doi.org/10.1016/j.pain.2009.04.005
https://doi.org/10.1016/j.neuroscience.2020.01.003
https://doi.org/10.1016/j.expneurol.2015.05.017
https://doi.org/10.1016/j.autrev.2022.103033
https://doi.org/10.1016/j.cellimm.2014.12.009
https://doi.org/10.21769/BioProtoc.3453
https://doi.org/10.1002/eji.1830250723
https://doi.org/10.1538/expanim.58.141
https://doi.org/10.1152/japplphysiol.01317.2012
https://doi.org/10.1177/2055217320959806
https://doi.org/10.1101/2020.04.10.033662
https://doi.org/10.1007/s12035-016-0014-0
https://koomeshjournal.semums.ac.ir/article-1-7758-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-05 ]

OLSas 5 5515 6wl Al

LGP o COVSRRA UK SR S SO (P U

Glia 2014; 62: 1093-1109.
https://doi.org/10.1002/glia.22665
PMid:24677092

[34] Mifflin KA, Yousuf MS, Thorburn KC, Huang J,
Pérez-Mufioz ME, Tenorio G, et al. Voluntary wheel running
reveals sex-specific nociceptive factors in murine
experimental autoimmune encephalomyelitis. Pain 2019;
160: 870-881.
https://doi.org/10.1097/].pain.0000000000001465
PMid:30540622

[35] Xie Y, Li Z, Wang Y, Xue X, Ma W, Zhang Y, Wang
J. Effects of moderate-versus high-intensity swimming
training on inflammatory and CD4+ T cell subset profiles in
experimental autoimmune encephalomyelitis mice. J
Neuroimmunology 2019; 328: 60-67.
https://doi.org/10.1016/j.jneuroim.2018.12.005
PMid:30583216

[36] Ji RR, Nackley A, Huh Y, Terrando N, Maixner W.
Neuroinflammation and central sensitization in chronic and
widespread pain. Anesthesiology 2018; 129: 343-366.
https://doi.org/10.1097/ALN.0000000000002130
PMid:29462012 PMCid:PMC6051899

[37] Tegeder |, Geisslinger G. Opioids as modulators of
cell death and survival-unraveling mechanisms and
revealing new indications. Pharmacol Rev 2004; 56: 351-
369.
https://doi.org/10.1124/pr.56.3.2
PMid:15317908

[38] Martins D, Mazzardo-Martins L, Soldi F, Stramosk J,
Piovezan A, Santos A. High-intensity swimming exercise
reduces neuropathic pain in an animal model of complex
regional pain syndrome type |: evidence for a role of the
adenosinergic system. Neuroscience 2013; 234: 69-76.
https://doi.org/10.1016/j.neuroscience.2012.12.042
PMid:23291454

[39] Lee JJ, Hahm ET, Min BI, Cho YW. Activation of
protein kinase C antagonizes the opioid inhibition of calcium
current in rat spinal dorsal horn neurons. Brain Res 2004;
1017: 108-119.
https://doi.org/10.1016/j.brainres.2004.05.025
PMid:15261106

[40] Zhao YL, Chen SR, Chen H, Pan HL. Chronic
opioid potentiates presynaptic but impairs postsynaptic N-
methyl-D-aspartic acid receptor activity in spinal cords:
implications for opioid hyperalgesia and tolerance. J Biol
Chem 2012; 287: 25073-25085.
https://doi.org/10.1074/jbc.M112.378737
PMid:22679016 PMCid:PMC3408179

[41] Nakagawa T, Ozawa T, Shige K, Yamamoto R,
Minami M, Satoh M. Inhibition of morphine tolerance and
dependence by MS-153, a glutamate transporter activator.
Eur J Pharmacol 2001; 419: 39-45.
https://doi.org/10.1016/S0014-2999(01)00965-7
PMid:11348628

[42] Chen YW, Lin MF, Chen YC, Hung CH, Tzeng JI,
Wang JJ. Exercise training attenuates postoperative pain
and expression of cytokines and N-methyl-D-aspartate
receptor subunit 1 in rats. Reg Anesth Pain Med 2013; 38:
282-288.
https://doi.org/10.1097/AAP.0b013e31828df3f9
PMid:23640243

78

[23] Pryor WM, Freeman KG, Larson RD, Edwards GL,
White LJ. Chronic exercise confers neuroprotection in
experimental autoimmune encephalomyelitis. J Neurosc Res
2015; 93: 697-706.
https://doi.org/10.1002/jnr.23528
PMid:25510644

[24] Patel DI, White LJ. Effect of 10-day forced treadmill
training on neurotrophic factors in experimental autoimmune
encephalomyelitis. Appl Physiol Nutr Metab 2013; 38: 194-
199.
https://doi.org/10.1139/apnm-2012-0303
PMid:23438232

[25] Le Page C, Bourdoulous S, Beraud E, Couraud P,
Rieu M, Ferry A. Effect of physical exercise on adoptive
experimental auto-immune encephalomyelitis in rats. Eur J
Appl Physiol Occup Physiol 1996; 73: 130-135.
https://doi.org/10.1007/BF00262821
PMid:8861681

[26] Le Page C, Ferry A, Rieu M. Effect of muscular
exercise on chronic relapsing experimental autoimmune
encephalomyelitis. J Appl Physiol 1994; 77: 2341-2347.
https://doi.org/10.1152/jappl.1994.77.5.2341
PMid: 7868453

[27] Khezri S, Javan M, Baharvand H, Semnanian S.
Reaction of subventricular zone stem cells to the induction of
experimental autoimmue encephalomyelitis in mouse.
Physiol Pharmacol 2011; 15: 229-240.

[28] Segal JP, Bannerman CA, Silva JR, Haird CM,
Baharnoori M, Gilron I, Ghasemlou N. Chronic mechanical
hypersensitivity in experimental autoimmune
encephalomyelitis is regulated by disease severity and
neuroinflammation. Brain Behav Immun 2020; 89: 314-325.
https://doi.org/10.1016/j.bbi.2020.07.010
PMid:32688029

[29] Shahidi SH, Kordi MR, Rajabi H, Malm C, Shah F,
Quchan ASK. Exercise modulates the levels of growth
inhibitor genes before and after multiple sclerosis. J
Neuroimmunology 2020; 341: 577172.
https://doi.org/10.1016/j.jneuroim.2020.577172
PMid:32028123

[30] Li Z, Wang Y, Zhao J, Zhang H. Dieckol attenuates
the nociception and inflammatory responses in different
nociceptive and inflammatory induced mice model. Saudi J
Biol Sci 2021; 28: 4891-4899.
https://doi.org/10.1016/j.sjbs.2021.06.021
PMCid:PMC8381058

[31] Quchan AH, Kordi MR, Namdari H, Shabkhiz F.
Voluntary wheel running stimulates the expression of Nrf-2
and interleukin-10 but suppresses interleukin-17 in
experimental autoimmune encephalomyelitis. Neur Lett
2020; 738: 135382.
https://doi.org/10.1016/j.neulet.2020.135382
PMid:32931861

[32] Mahmoud S, Gharagozloo M, Simard C, Gris D.
Astrocytes maintain glutamate homeostasis in the CNS by
controlling the balance between glutamate uptake and
release. Cells 2019; 8: 184.
https://doi.org/10.3390/cells8020184
https://doi.org/10.3390/cells8050400

[33] Yan X, Yadav R, Gao M, Weng HR. Interleukin-1
beta enhances endocytosis of glial glutamate transporters in
the spinal dorsal horn through activating protein kinase C.



https://doi.org/10.1002/jnr.23528
https://doi.org/10.1139/apnm-2012-0303
https://doi.org/10.1007/BF00262821
https://doi.org/10.1152/jappl.1994.77.5.2341
https://doi.org/10.1016/j.bbi.2020.07.010
https://doi.org/10.1016/j.jneuroim.2020.577172
https://doi.org/10.1016/j.sjbs.2021.06.021
https://doi.org/10.1016/j.neulet.2020.135382
https://doi.org/10.3390/cells8020184
https://doi.org/10.3390/cells8050400
https://doi.org/10.1002/glia.22665
https://doi.org/10.1097/j.pain.0000000000001465
https://doi.org/10.1016/j.jneuroim.2018.12.005
https://doi.org/10.1097/ALN.0000000000002130
https://doi.org/10.1124/pr.56.3.2
https://doi.org/10.1016/j.neuroscience.2012.12.042
https://doi.org/10.1016/j.brainres.2004.05.025
https://doi.org/10.1074/jbc.M112.378737
https://doi.org/10.1016/S0014-2999\(01\)00965-7
https://doi.org/10.1097/AAP.0b013e31828df3f9
https://koomeshjournal.semums.ac.ir/article-1-7758-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-05 ]

Koomesh -Volume 25, Issue 2 (March and April 2023), 261-269

Comparison of the effect of four weeks of forced and
voluntary exercise on glutamatergic synapse in the spinal
dorsal horn of female C57BL6 mice with experimental
autoimmune encephalomyelitis

Rahele Amiri Raeez (Ph.D Student), Abbas Ali Gaeini (Ph.D)", Mohammad Reza Kordi (Ph.D), Siroos Chaobineh
(Ph.D)

Dept. of exercise physiology, Faculty of sport science, University of Tehran, Tehran, Iran
% Corresponding author. +98 21 8835 1730 aagaeini@ut.ac.ir Received: 14 Nov 2022; Accepted: 7 May 2023

Introduction: The decrease of GLT-1 is associated with the activation and increased expression of the glutamate
receptor subunit, NR1, which causes neuropathic pain in multiple sclerosis (MS) by increasing basal cell activity.
This study aimed to compare the effect of four weeks of swimming and living in an enriched environment on GLT-
1, NR1, and c-FOS, a marker of neuronal activity, in the dorsal horn of the spinal cord in experimental autoimmune
encephalomyelitis (EAE), an animal model used to study of MS.

Materials and Methods: forty female C57BL6 mice were randomly divided into four groups: EAE, control,
swimming exercise, and enriched environment. The healthy control group received a saline injection, other groups
were induced with myelin oligodendrocyte glycoprotein (MOG35-55). After the induction of EAE, the swimming
group performed swimming for 30 minutes, 5 days a week for four weeks, and the environmental enrichment group
lived in an enriched environment for four weeks. On day 30 post-induction, the mice were sacrificed, and the spinal
cord tissue was removed. GLT-1, NR1, and c-FOS protein levels were measured by immunohistochemistry.

Results: The findings showed that living in an enriched environment and swimming exercise both significantly
increased GLT-1 levels and significantly decreased NR1 and c-FOS levels compared to the EAE group. Although,
living in an enriched environment compared to swimming exercise, showed that the first was a more effective
method.

Conclusion: Exercise, in addition to reducing disease severity, can reduce pain sensitivity in the EAE mice and
increase their quality of life by increasing GLT-1, and decreasing NR1 and c-FOS in the spinal dorsal horn.
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