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Abstract

Am: The CX3CL1/CX3CR1 Pathway, a Key Co
Plays a Crucial Role in the Progression of Multiple Sclerosis (MS). The aim of this stuc
to compare the effects of four weeks of aerobic and resistance exercise on the expfe
CX3CL1 and CX3CR1 genes in the brains of mice with experimental autoimm
encephalomyelitis (EAE)Methods. Forty female mice (8 weeks old, 18 + 2 g) we
randomly assigned to four groups: healthy control, EAE, BAIEsistance exercise, ar
EAE + aerobic exercise. EAE was induced, and the training groups performed swin
and ladderclimbing exercises for 4 weeks, 5 days per week, 30 minutes pdfatfyeight
hours after the final exercise session, the mice were anesthetized, and tissue sam
collected. Gene expression was assessed using thdirReaPCR method. Data wer
analyzed using on@ay ANOVA and Tukey's post hoc test (P<0.@®¢sults The findings
revealed that the expression level of CX3CL1 significantly increased in both the+E,
resistanceand EAEaer obi ¢ exercise groups comp
significant difference between the two exercise groups (P=0.97). Additionally, a sig
difference was observed between the healthy control and EAE groups (P=0.00:
CX3CR1, sigriicant increases were noted in the exercise groups compared to the
control group (POO0.05) ; however, no si
to the healthy control group (P>0.05). Similarly, no significant difference was found bef
theresistance and aerobic exercise groups (P=0.99).

Conclusions:This study suggests that regular exercise may modulate the express
CX3CL1/CX3CRXenes in the brains of EAE mice and could play a potential role ir
management of multiple sclerosis.
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Extended abstract
Background

The CX3CL1/CX3CR1 Pathway, a Key Componentdi e Br ai nds | mmune System, Pl ays
Progression of Multiple Sclerosis (MS). The aim of this study was to compare the effects of four weeks of aerobic and
resistance exercise on the expressio@X8CL1andCX3CRlgenes in the brains of mice with experimental

autoimmune encephalomyelitis (EAE)........ccoovirii i

Methodology

Forty female mice (8 weeks old, 18 = 2 g) were rando
resistance exercise, and EAEaerobic exercise as in
ladderclimbing exercises for 4 weeks, 5 da

session, the mice were anesthetized, a
time PCR method. Data were analyzed

s were collected. Gene expression was assessed dsing the Resz
A and Tukey's post hoc test (P<0.05).

Results

The findings revealed that the expression level of CX3CL1 significantly increased in both thergsiEtance and

EAE+aer obic exercise groups compared to the EAE group (
exercise groups (P=0.97). Additionally, a significant difference was observed between the healthy control and EAE
groups (P=0.001). For CX3CR1, sifioant increases were noted in the exercise groups compared to the EAE control
group (POO0.05); however ,obsernedvehengorpdrad todhe healtdyicnfrobgroemn c e s  we
(P>0.05). Similarly, no significant difference was found between the resistance and aerobic exercise groups (P=0.99).
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Conclusion

This study suggests that regular exercise may modulate the expresSa@if1/C
mice and could play a potential role in the management of multiple sclerasis.

Journal of Applied Health Studies in Sport Physiol®$?2?????2? DOI: 10.22049/jahssp.2025.31132.1793
Copyright ©The authors Publisher: Azarbaijan Shahid Madani University ISSN (online): 26766507



https://doi.org/10.22049/jahssp.2025.31132.1793
https://portal.issn.org/resource/ISSN/2676-6507

@ 6o 35 Oldlae

A RN TS uf‘j)S 6)9“9")“3 20 (S S

VEY tannls

JAHSSP http://jahssp.azaruniv.ac.ir

CEa y Asweu opsuanccass

cwad a°cy%ucCn y ucCioweivkd +AOA 3%z Cod
Cz¥%-£ UGEv T A. ¢COOXBCRDwee&Lkyv Az E
T gy (g T G505l 215 ol ! i dase (3,5 LS pacme

VEE/V /YA iy )b YEeL/o A +) 1l o & ,6

MS C¢A%EC~ %t CaAU
cxscll CAvadwCz %z Cay
C iR o5y, (BAR)BZ %- £
| 6 WA O6%opi 5S@my?o
Az Gpycshaa BAE ©WER
Bl v GNeRSG A/ 3 wa QAU U Wz WM
) © Cnowi jahsép Szaunv &o.icl ¢ Cy¥% OW awCa
+wayv Ci

£ ad iR YA
A a 3’\.. E\ iii II

Yave g056 2 I Kk A
WP VE  (CYAAICH 7
a 1N\AW ¢ § rdiimedicR)

+AdY a°iEyv:t | CE,

avsev 1ov%AE lavy CEVAA ¥ o & 1 €0%A0 £ w C z Badisy A (
s#6Ausgu ¢ ©°Ey a° =) #c&ty@vasmEvaly yireamytt aGipes
(mrkordi@ut.ac ) Oapi y BOWA O VPepa4R

¢ %6 %o Cb Pay ¥4& YnSEERLIA |
BYOPELYBweara ) H#WE U CE

| CE¢ %y ¢ AABARAERY

I ECi | Gv%AE awoEy I - : " )

NEAR Wy OOwvER PSS PAPE N E Y © Y
+A6Y a°iEyv: | CE, wAz Eo{ 0 o&ke/cxLRALU CABAD Qv
Gv%Hev | Ov%HAE | GV % y°Ewz Ao Ev!ak

AEGWAYE ¢ICE wh & | C g 34t oy
Cau

Journal of Applied Health Studies in Sport Physiold232?????? DOI: 10.22049/jahssp.2025.31132.1793
Copyright ©The authors Publisher: Azarbaijan Shahid Madani University ISSN (online): 26766507



https://portal.issn.org/resource/ISSN/2676-6507

@ ©o )5 Oldlae

olel e st it G339 SIP 9B O (TS
JAHSSP http://jahssp.azaruniv.ac.ir
CEa y Asweé U opsuanccass
0~ MMNIY Y)DQT dwoiviad +AOA 3%z Coouyweéeu ¥
gxscLLEE VA&V | YwWZRB AP E-y+pl20awEg #V ¥ dodie

Cewatr A{ Az § a°CH ucxdkaan witARv 0@ AK%SyE B Esrleng iCHEBEAY 6

#H$Av at wui tw-ev UCO Qukizg Wy BIEVE 00 ¢YA 1 Cmi- wE(H Y dai
ARBABCXIZRL  %C AN ¢ CAradvw ey AZCIBMMAESWEZCz % ¢L %l 6aY j d
Ue#ufvcAoadd CAv mgeveecCAL%z wWARBWOLwEH CY MBOBCHE UE %wi |
Giwa cAsgrL cypeLr  + A GAU YezU pouysyCNEBR 29 Av at %i gt w-&v  ado, 0

5

BEEwWe U UChvsaGly WABELRAGPOUE 88§ 81w £A alu ¢ Aw ¢ i g
C Eas%zé bwu Cz OC v %E %! %CAIyUEYY '%yz }C 81 A B CHE £ yahA
)t AE %1 | A iy U s onal CHy @82
SRR (99 ) 0 Qe E

MSj ©° E Wi za & wEEAGA-E §
J‘-"”s’}’id‘ﬁ'&a) | Céy %y P U Ywz ORPLOEFY

, B Cy ¢y 0BCOcAVBRAZ walt 4y A@MC'
y ¢%woda¥% +AO0Y awoEEwU¢ja
ay wn %BwA~ Az Catrwl £ | %Aj
n6, EAE & Co U 56w uo & viAAEDS: [ \
CAU Owényv ng#EAE~ &Cyovv/Aln peaG W Ea wiC Aa% ocUhwia OZE ¢ 1y
CE,%y ¢Cdwb8 éwa ay % yPEpViA waad- &at G MWW ECWUCH - WEE
cwa EABLACWE &V + V- K Ve b &y EE%IE AkvCAizavy 87 8 C Fw
oy Yi i faY%kAyAQ EE W B $AbeiMan v AN IO 9AYAER1 Vsl

/ 3 i wyvAC3 ) °EAEY G AR O AC Wiy SATRLYCBY BY v VLUNIDLOEEN
GCuwni eé®nAE w &v UAy evwecruGokscri fusssi ibC it GROEW oAl
+ %A AGG UKz E€uE QOGP 006 WwaATDPOE; YAz (€ HCEE AGU © vy
Gwéw~ %t )°E wayv 487, 0 ¢ Bew R O §#$Y O By © BV 30/ b0 2y WneE

CY:% ¥ COMBAY A D
Y TSE v o & Yoot EWVAEE 2
e GEiv 0BRPBARA ® %avp &2

@XBCR1 ¥ w @ iAv 30avEC 0 VEAGOWA &v¥%CIAY waze vIegliv j °E wz C
eRCR CY % 7¢ v & Yol el 8AVE 0 U @D wh&xequit i 6 e i €
S 0955 EEvAav Az, -%ApP O 2§ sy wabvawik G0

BT COVREBNIY E WV AEUACHWERCT eWAE GV %wi C:
3555 yild CAY 1o#8$ct VA S)GFEBpN: (1 18-10 E ¢ WNk8 VE ajwi  wz
ViweER~-wdAaLH%BENL YCUC oQBwmaYy K aw ARt A
vV %ZCFAB ¢ P WA @8] odwA p Y vidhdxsem/ee@or1 %.C 0 g CUpD £
0 B CowEe %I ywe ¢ ABE Ay eBsy O wEw avayede AWE wii |

E e i CAEi+wL é AvGeh A H % vO <1 1GWRIAAE APRNABCAG Mdyv2! | Y @F 6 @o i

, UEdwhEy wia Céwz wz O#avd® Aa a%-0pe pl° Gy BAAHY AP WERALI G UARE, v @
CEi ¢y Ayvey% {wyvAC: %Y e EWi A i vy CAemudEes ARy O\
Eyviewi 0d § MWEwCERWE &caéy

1 Saline

Journal of Applied Health Studies in Sport Physiol®$?2?????2? DOI: 10.22049/jahssp.2025.31132.1793
Copyright ©The authors Publisher: Azarbaijan Shahid Madani University ISSN (online): 26766507



https://doi.org/10.22049/jahssp.2025.31132.1793
https://portal.issn.org/resource/ISSN/2676-6507
file:///C:/Users/Saberi/Downloads/Final(3).docx%23_ENREF_1
file:///C:/Users/Saberi/Downloads/Final(3).docx%23_ENREF_2
file:///C:/Users/Saberi/Downloads/Final(3).docx%23_ENREF_3
file:///C:/Users/Saberi/Downloads/Final(3).docx%23_ENREF_4
file:///C:/Users/Saberi/Downloads/Final(3).docx%23_ENREF_5
file:///C:/Users/Saberi/Downloads/Final(3).docx%23_ENREF_6
file:///C:/Users/Saberi/Downloads/Final(3).docx%23_ENREF_7
file:///C:/Users/Saberi/Downloads/Final(3).docx%23_ENREF_8
file:///C:/Users/Saberi/Downloads/Final(3).docx%23_ENREF_9
file:///C:/Users/Saberi/Downloads/Final(3).docx%23_ENREF_10

@ ©o )5 Oldlae

ol it s st O¥339 G399 545 90 (w30

JAHSSP http://jahssp.azaruniv.ac.ir
CEa y Asweu opsuanccass
1* K K K K K K KK BRRIKE ¥
2 0 68 3 sl o5 a1 b o Iy Y Jo 1 1A0 %E ¢ AwCEAE AGWACIO whzz @oté
Solo g ) 5¢ &% Y%V ¥
iy - a-pNaBGy J =1 ,36ra YaobyN+IycavsngayC :
ATGAGCAGTGTCTGTTTCTGTC ~ CX3CL1 wz C{éwnxay® pC{eakag yc{d
TTCACTTCTGCTCCTGGGCTGC i %0 a6uay § JCEAD «
CCTCTTCTGCCCAAGTCCACAC gl iy S g0
GCTTCACTTGGGCTGCCAGGA Gwzt %y v 0 dwz wz Apa
CCTGTGCTGTGGTGCTGAGAG - eV SR
CAGCCTGCCACCTGCCAGGCC BOIMLy CE Cv %a day C ey
CTGGCTGTGGGCCGCCGCCAC CAu =1 Az A~ Ao CAj
CTGCCAGCCTGCCAGGCC e 0vwizp d iCéew~ ¢

ATGAGCAGTGTCTGTTTCTGTC  CXS3CR1
TTCACTTCTGCTCCTGGGCTGC
CCTCTTCTGCCCAAGTCCACAC
GCTTCACTTGGGCTGCCAGGA
CCTGTGCTGTGGTGCTGAGAG
CAGCCTGCCACCTGCCAGGCC

y | AjoCsh Bveyw¥ wa (

o yLAHIV (lyEYs

= 1 év
CTGGCTGTGGGCCGCCGCCAC U y
CTGCCAGCCTGCCAGGCC . .
OH o-1¢( i ¢
01 £V %~ /03wd i€ %IE Aws 4% % 1/§AU 0 Az
v whz U€3%BECHCU € Y _/g,v\g\»%ea AR w /V| wy v AC

0¢y =+ ¥%f A6OGHWEEY.E C G w
¢v Aau Ac&Rw)oyo
3%+ Cepu cwinl ¥t

+ %A AO CJ/A Yad

: Yov %46 AACEOA A« it
RNA | Gy Ao A ¢Ci  ¢v ~ wz § aACy A&t Ewz 1 cn
ARBA WA A SNy VS Ay Ao, @ AVO VR e BigE Az wi YwpE A
A : z&A];Q’(%)a owit dit 1o wo e REwmifi @aywh
Ve oibmivady )SeVES ey kR ) ° YV E @RUIAEL
BEAYI SA¥wA G oAPST %Aa €vyRECE x|
3 R Branackprasei - y¢§0b$ ilwo AAQ%E | 63 +) SEH#EHYS
fev Qe RORA «  )2¢ & WA Asy AE CF1 G b © AL Ky Al
I5ugA 3G A A BimewPERa ¢ v S P C 4 Qv D"lF"e"l’/“”‘om’y‘“”&’Ey
Co- v-i bz D A yvAg g\%pep#'uc%”Azonn v Asy 0eY
RealQ 2x MastérPCR OAﬁAUOw@zwéAl/z 4za¢/“ Y 7 %%CWWE" Agé‘l/zy,l [
60Gb5 v v AMALOON: { Emiwdhewmidye e 0" A* i wyvAC? I/gpE wz
oV Healtime P@RC UapvEd o A1 Adwy %z A A ))ToVE Bilpksa pAAO Afciev @’
A{Aw 0 wz AywA®nAcaubEy 9@V EXSGLL @i Bld gslmedbwey
6 vioBRm A%t {¥Ey %UypdteAu 0A awCz %t %CCaLSERYy Acu

Journal of Applied Health Studies in Sport Physiold232?????? DOI: 10.22049/jahssp.2025.31132.1793
Copyright ©The authors Publisher: Azarbaijan Shahid Madani University ISSN (online): 26766507



https://portal.issn.org/resource/ISSN/2676-6507

SO P N W b O O N

@ 6o 35 Oldlae

o S 0339 S39 R348 5O (S yoS

AVWEY sl

JAHSSP http://jahssp.azaruniv.ac.ir
CEéy -6Wé u OFENBACCESS
2% MM )OGT waivad +tAOA %z Couyweu §
CX3CR1.; ol A{ Aw’ PE2A @ANCHEA 0y A Calk woed A
) © &1 Y%
¢tCowba Aoad %wA v A~ Ai ty1 wEy A&a%ulbié Aywen
CX3cR1 %Cawoi %! EAayA-~ C¢wa ay i uCz ¢ ¢vAa CElgasby

Y& Q2 Pl +$ L vt L A«y € Y%v)t envbib 04 P BWWAEEY s wal CB1 Az OA~z
0A owCz GvACu 10Cz ¢é%v! YOpiPAIEAE Cywabe RaiyCait Avsiw B Pozy@ A £
EAE  y  Co aAF wéCiw KOaRgUIVER &1 AEéyA"

CEEAE 1OMAcYb i Ay ¥l wz AECWE U Ui, € ¢ VMdsydig, Vel £
pOwA O%api ayw@®+Svz wa ayui «0fs ALC wheo Lt WU el #
ay%uh 0Cz e@Bv0es CEFU ai° EweEA wﬁgzua‘)##m
UCBAMEE a& % wz ABBREweEn ! Cau¥,owe U
UCz ¢%w:=M@pBEY; ABWaRWEWUE ¢ VAA
P+ $, © EEABC DWEP i ay%ﬁ y o0dwA
-# 0 ES$ #

S3lgR o203 09,5
T (Seglie oy el 09,5

p 1
CX3CL1 o5 oW

b a oaed %BWA~ v A~ Ai
3CL1 o %! EayA~ ¢wa ay
#6 % P6F+ $%0 1 1 A«y E%viwpb
¢ WEX3CELY YARA 00eCz OGvACO tv?
A /Ee weadrl § % Co GgpvA & @i € %0 £
P CEmat VAMepi y odwA 06 %o

P)
T wz AZEEwéulu % gdwAhA O0%api &
Ch b U PH+ybw a8£E BMEN VIO BpdSp 16 a y %h

CX3CR1

ay vl wz AfBEwealy bl 1Cowzu yéwsy
- o128 6° Ey acmmEN ¢¢cvAa
gdwA O ¥BARS %o p i EAE+ U & Y%OBEAE+ U & ¥
CouyweéuCouwe

CX3CL1

10
9
) 1004 waw @z ¥ o [
7
6
. 5
g o EC (EAB)D @z%—-ﬂA@bu 4
uéev A A £ Wt YeNSECAAAY I g
0°E o6Wwba aiwk: Cptdyv! 1 i
#6¢ Ay 0@dLU EBEwa coBG O P
A 11 i o & Yafis Vl)BV}'I%éﬁéé 0w OBABSpYin |oEAAE+ ac /E{\IE+ ac
< .. Ao A e A ~ CouywéQr uweé
Aj Wﬁc wa£e § GAC” 0 & B @z
Cy A- 1¢A6 @ ovA air cEC vaAsEMa A v AR Y A~  adkscLiul & wiaw @z Y01V EL U
Journal of Applied Health Studies in Sport Physiol®$?2?????2? DOI: 10.22049/jahssp.2025.31132.1793

Copyright ©The authors Publisher: Azarbaijan Shahid Madani University ISSN (online): 26766507


https://doi.org/10.22049/jahssp.2025.31132.1793
https://portal.issn.org/resource/ISSN/2676-6507
file:///C:/Users/Saberi/Downloads/Final(3).docx%23_ENREF_11

@ ©o )5 Oldlae

e s O¥339 G399 545 90 (w30

VWEY & nnsls

JAHSSP http://jahssp.azaruniv.ac.ir
C E é y A 6 W é l] OFENaﬂccﬁss
3+ K K K K K K KK RIS §

Ai ol-Cmiy SRMBAWOU Gcv %! CIAREOVERBRGEAG-G 6) RUG ek £ B A B
g ACYywi Uy °pi 0GP beEU pvith FAEABNWIASIRawARYRTE AT /4 E G AIORE W 2
H$opi 1¢% £ CzwArdv T Aw-~E & & Bbavfyiz0 ARA € ¢ ovECie W
UCufCU~chicaL whbEAE Az  Cp °oupiyBndis OAwEptwmd.Ed ¢ wAYN £) v
¢ GvApY Az Cpuaév oo ECAYvRE A Sk §nidngiy: Ao F@va b K6 e
iU Ci1 80me iwesédv )CARPIp { £ ¢ 6 w3¥owzA BEAJMERA AYICHW F@rREGcs BWALEA (
¢wao pejuvsdeNngdd Gk AR WD o p® p&WA EEv A4y » WCOAD KT Cu
0 exBivE Bz v: ¢ow-* CYApo@Ai &vikaBpAavg G & Al s BAVEL A C
v ¥z wiiy Wl EyMEe pAAAHNERY RAEHWED [ U8 BfEE W& § Y
clselii wEa Az 06T o0 +%a )1A(EEcAl,éyaW|| WA wE ¢ 1@ A
Az O60A6 U ICDp B uAI OGP vp3{ AL 66 Arkadl C
° vy %3O AP 6aY 1 Cai W£AU|@U(’1)LUW'
¢v aoo Ab ACK §Ceav Bckeedl i 1 AA ECVH AW
CowhEs A 1 CPEA DA al b EA R §ERIRI
¥ 2$AEUCNESAN Czw CO iy %l C

Cpuév wz d{cR1¥gx3cld 6irC 2

QWb iz AAc BAY
1(’: 1/@/\{@('5(2 x%\zA 2 EHO

cAvary Gz Aol ez cawd{ o E v
wial O{ LRl CERSLY ¢

OW@22AWwa ¢y Yexstiz RRA WA v ) LR . ¢Cowba )°opi iui Cp
CNs Ui wA E€ATA vI &@&RD YWy LE CyCD KEz § TRAIWEGC RIWAEWML CIT¢
waetv 0w Ay wiCeu Ow{ & & S @ Wb AHER AV & tow BEEEVG X A B0 AR E W
(':\ﬁ\ﬁ_ﬂwé@/ﬂll/m(f§ mE C opva e 1 @p 0 VA | Fahw méE GBGARL ° B

ay%wuhn uCz ChAuldwa @t YD DR, ABBIN wes C cEvaly 8A ~1 x wA @ 8
AGXaCRr1 &Y ¥%fi wz A 1 £ G‘/Wz{]j}d@%‘ﬁ/ﬂi&i@%tﬁ{iwéa{u v ¥%av
GwC« dpCE ) °CEQs G oviiéa A£yOw é’ﬁd‘ﬂtCﬁW{‘ﬁ%W@A\ﬂﬁ Yt PREEYz °©pAI{VA
cxscLié W& u £V Y~ :
¢Aau GuAu
-y A/t

alydAi~a itk . iwatlv L wpbu EEvVvAAv
Yol  E Y%yl éBwoOw- EEASEREY i | CYCAOANIPIANA @) YEYE
AABGERE A& e Clz OWa b it CH CilwELY AGA « ¥4
av %o a AC)'/ CU-WDE Ly 80y #_@{Wlﬁ’zyly u
ee%nud (v Mawi €z uy C& W adfEE AT AWy Az
o ~ju AyeAnha CAY %0 Rl § 84C GokaclE B @B & W o i v 36aw C {7 AEy
U Yoo AW E YEGHKOWE Cew W EE g0 WA %0 ¢eaed | APdwOu
Wz  OOXatL1/@X8cR1U € v W4 + AVBwWE el Ve EY | 1 COAzZzwa O O\
WY NKWERCAZ Ao Ez vy AMwayzezEul ¢ AKo &we  )0owElyv AT
vi% 6 wCo 6 woXdcL/exscriw d Cow p i@ whhA owCz CEévAav eCUL
' Ywz  WORIABELCAWICHW: PRPPp AV %0 a al/excy iiCt Bidsiod WBz §?
x AT Yl Cv T & @O c6BWCE 7y %1 C il ¢ h BACAMaERyMA/WT (& #9 AehA U
C{TY xwAudv y C{f MCepUadwtiewiiCz AAzwHsL {AeedwAzg dWwAvb
Journal of Applied Health Studies in Sport Physiold232?????? DOI: 10.22049/jahssp.2025.31132.1793
Copyright ©The authors Publisher: Azarbaijan Shahid Madani University ISSN (online): 26766507



https://portal.issn.org/resource/ISSN/2676-6507
file:///C:/Users/Saberi/Downloads/Final(3).docx%23_ENREF_11
file:///C:/Users/Saberi/Downloads/Final(3).docx%23_ENREF_11
file:///C:/Users/Saberi/Downloads/Final(3).docx%23_ENREF_12
file:///C:/Users/Saberi/Downloads/Final(3).docx%23_ENREF_13
file:///C:/Users/Saberi/Downloads/Final(3).docx%23_ENREF_14
file:///C:/Users/Saberi/Downloads/Final(3).docx%23_ENREF_15
file:///C:/Users/Saberi/Downloads/Final(3).docx%23_ENREF_5
file:///C:/Users/Saberi/Downloads/Final(3).docx%23_ENREF_6
file:///C:/Users/Saberi/Downloads/Final(3).docx%23_ENREF_16
file:///C:/Users/Saberi/Downloads/Final(3).docx%23_ENREF_17
file:///C:/Users/Saberi/Downloads/Final(3).docx%23_ENREF_18
file:///C:/Users/Saberi/Downloads/Final(3).docx%23_ENREF_9
file:///C:/Users/Saberi/Downloads/Final(3).docx%23_ENREF_19

)

ol 3T (Fie s oSty
VFY tanls

©o )5 Oldlae
Y339 G3P 9 ;S 9O (e yidd

JAHSSP http://jahssp.azaruniv.ac.ir
C E é y A& é U OFEI\laAECESS
4* NOIMNIY YHGT dweivd +AOA %z Coluywéd §
&b OM3CL1/CX3CR1 Y4A " 01 %1 C O Ewsia# ) ° p
ao6o, 0 C{/leYC{ﬁEawanov y
1.Rezaee M, Keshavarz K, Izadi S, Jafari A, Ravangard R. CHBELL/ICX3CR1LA p CO WP O UC AN | U
Economic burden of multiple sclerosis: a crgsstional study 11 1 Eé VU oS 1 @ S A
in Iran. Health Economics Review. 2022;1-20. #—&B . /ZY N eyu x W ﬁ‘?\@\é U €Wl o ¥
2.Subbarayan MS, Jolgmado A, Bickford PC, Nash KR. cowAd ACo ® b v xCeawv CluaxsEinar [pYp i/

CX3CL1/CX3CR1 signaling targets for the treatment of
neurodegenerative diseases. Pharmacology & therapeutics.
2022;231:107989.

3.Cardona AE, Pioro EP, Sasse ME, Kostenko V, Cardona
SM, Dijkstra IM, et al. Control of microglial neurotoxicity by

the fractalkine receptor. Nature neuroscience. 2006;9(7):917
24,

4.Njerve U, Byrkjeland R, Arnesen H, Akra S, Solheim S,
Seljeflot I. Effects of longerm exercise training on adipose
tissue expression of fractalkine and MCRn patients with

type 2 diabetes and stable coronary artery disease: a substudy
of a randomized controlled trial. Diabetes, Metabolic
Syndrome and Obesity: Targets and Therapy. 2016255
5.Hashida R, Matsuse H, Kawaguchi T, Yoshio S, Bekki M,
Iwanaga S, et al. Effects of a ldntensity resistance exercise
program on serum m#&30, miR5703, and
Fractalkine/CX3CL1 expressions in subjects with No exercise
habits: A preliminary study. HepatBles. 2021;51(7):8233.
6.Szymura J, Kubica J, Wiecek M, Pera J.
Immunomodulary Effects of Systematic Exercise in Older
Adults and People with Parkinson's Disease. J @
2020;9(1).

7.Della Gatta PA, Camere8mith D, Peak
resistance exercise increases the expressi
factors within skeletal muscle. European
Physiology. 2014;114:215G7.

Chen X, Li L, et4al.
ction together with

lou N. Chronic mechanical
experimental autoimmune
lated by disease severity and

neuroinflammation. behavior, and immunity.
2020;89:31425.
11. Mannie M, Swanborg RH, Stepaniak JA.

Experimental Autoimmune Encephalomyelitis in the Rat.
Current Protocols in Immunology. 2009;85(1):15-21

12. Barry A, Cronin O, Ryan AM, Sweeney B, Yap SM,
Clarke G, et al. Impact of exercise on innate immunity in
multiple sclerosis progression and symptomatology. Frontiers
in physiology. 2016;7:190385.

Journal of Applied Health Studies in Sport Physiold32?????2?
Copyright ©The authors

A0

Publisher: Azarbaijan Shahid Madani University

yCou pdn:scw“’ (ao Afc

-

O u «

R1a °0pwpd zv £ b U
viE oVC Up B A %!
4VGNS E &y
DaAwOAMI UA

CucCéno Fu ¥
|EoogAilz A

g XBCA wd W

oy oo whECW

CYywrsBv¥hEsry eBe:!
gkscLlh O wCz %z CE¢ %y
CAv swCy ¢
. Sl
WO E AOG-voOn Y1 3a Ai 1.3,

OwWCRAE E&WRA V LAz ¢ v pa
VOU Yl 3aa %Al cowxacl¥izEcanje
exycran  wk (AWHC 2w 6 HIE WA
¢ ey Ab-veouln ¢wa BAE %A 1
%z v¥% CE¢%y ¢Cowba
é \C Uy EAR PHé& BBCORC X9t AV A
1 wWApEC~ ¢ %wWirGzw GaizA YEE vAC &
Ew- C¢wEEYWCHE §° WAUEY % Cv
) ¢ Av  cAwCHwE Vil

H
a
A

%‘b)ﬁj’&b"
CoAwopgvy
Gy vl e y %l EE

&3l slas

yoy¥vey O YwEaoyv (v

DOI: 10.22049/jahssp.2025.31132.1793
ISSN (online): 26766507


https://doi.org/10.22049/jahssp.2025.31132.1793
https://portal.issn.org/resource/ISSN/2676-6507
file:///C:/Users/Saberi/Downloads/Final(3).docx%23_ENREF_20
file:///C:/Users/Saberi/Downloads/Final(3).docx%23_ENREF_21

@ 6o 35 Oldlae

o S 0339 S39 R348 5O (S yoS

VEY tannls

JAHSSP http://jahssp.azaruniv.ac.ir
C E é y A 6 W é u opﬁuanl:cass
* K K K K K K KK ARG ¥
13. Truman LA, Ford CA, Pasikowska M, Pound JD,

Wilkinson SJ, Dumitriu IE, et al. CX3CL1/fractalkine is
released from apoptotic lymphocytes to stimulate macrophage
chemotaxis. Blood, The Journal of the American Society of
Hematology. 2008;112(13):503%6.

14. Sheridan GK, Murphy KJ. Neuroglia crosstalk in
health and disease: fractalkine and CX3CRL1 take centre stage.
Open biology. 2013;3(12):130181.

15. Honarmandnasab Y, Kordi MR, Gaeini AA. Effect

of Voluntary Training after the Ind of Experimental
Autoimmune Encephalomyelitis ome Myefnoducing
Proteins in Female C57BL Mi _Journals.
2021;28(12):3300.
16. Hashida R, Mat: i Yoshio S,

Bekki M, | al . Ef f ect
exercise serum mi R
Fractalkine/CX3CL1 bjects with No exercise

habits: A pr epatmgly Research.

CR3 ligands: redundant,
unctions. Immunology and cell

ws ki GA, Woj dasi ewi c:
D, Gasi k R, -Kubasze
astr ka | . Analysis of the
d its receptor CX3CR1 in traumatic brain and spinal cord
insight into recent advances in act of
kine agents. Molecular  neurobiology.
16788.
. Verge GM, Milligan ED, Maier SF, Watkins LR,
Naeve GS, Foster AC. Fractalkine (CX3CL1) and fractalkine
receptor (CX3CRZ1) distribution in spinal cord and dorsal root
ganglia under basal and neuropathic pain conditions.
European Journal of Neuroscience. 220(5):115660.
20. Fallahmohammadi Z. THE EFFECT OF
WIMMING EXERCISE WITH INJECTIONS OF
VITAMIN D SUPPLEMENTATION ON THE LEVELS OF
NERVE GROWTH FACTOR (NGF) IN THE BRAIN
TISSUE OF FEMALE RATS WITH EXPERIMENTAL
AUTOIMMUNE ENCEPHALOMYELITIS. Studies in
Medical Sciences. 20328(1):6473.
21. D'Haese JG, Demir IE, Friess H, Ceyhan GO.
Fractalkine/CX3CR1: why a single chemokirezeptor duo
bears a major and unique therapeutic potential. Expert opinion
on therapeutic targets. 2010;14(2):219.

Journal of Applied Health Studies in Sport Physiold232?????? DOI: 10.22049/jahssp.2025.31132.1793
Copyright ©The authors Publisher: Azarbaijan Shahid Madani University ISSN (online): 26766507



https://portal.issn.org/resource/ISSN/2676-6507

