[ Downloaded from journal.rums.ac.ir on 2026-07-06 ]

[ DOR: 20.1001.1.17353165.1397.17.1.2.1]

S29 0 o
Olawd ) (S pole ol AS1S alxo
9‘“—Vf J\“‘\V C:Jé)s)é c‘v 0)90

o 39 Ml Lo (81 (S1595 (59510 w9l o 9Tl 0 (S39 40

P S sgme 4l FodliuId o e (Sugo ¢ Pides ol 3Ly g

WVTA W gy A7) /14 ooy g 3 Mol Cdbss  AF/AID ipdhol Cagr okimy g8 4 Wlio Jloyl  AFIAIS idllie Sl 50

Ve

N
ERWAN

Slaglo 5 pyw ams 35l 0T £5,0 Ysane 4 Conl onig i (e (rmaldgs (S5l o (MS) o 100l Lo
&35 o Plasl pian 55 (oras GlaJsbe ulee DS 38 (e slom Cnl ik sl 08 (S ke ans
45 05 o0 D50 oyl Sl lats bt (g lons (nl 555 Sl (s sladshe (28 (e 51T S 4 5 (CNS)
Syt 3 935058 5 S (sl 0 g 51,5 5,10 oyl arlSied A ] g 025yt Bitec
O s b 3 Ve b glaila ] 5l eoliiwl g oad Frie o8 cudgplio SO 5l g,ls ol el (5 ke ol
aS Sl Sland V 5e5ihwl Gla0di 15 (59, p (50,5ee iadsS ST Sl ST Gyl 5l gl 1 paanslSe il ails
dod S o115 00,5 0 CNS o Ll 30,5 j0 slaws zalS corge g aslail pls 4 g9ladd sloe 5 50 |, lacarwgad
)l ool oy Sl &y dly Sl alesTS 50 Loy 8yl wiile (5 sl s slagle;s g geedly b dulis 5o
5 Si 5l e ol e gios el oo B (lhles bawgs (VL Oliee g 035 i g)ls Gl s (Sl

g 20 bl o mdg cde an g oyl (1,8 C s (o Sllgs 10 g4lo,l gl gy 0 Aol 5 Ol I

Olaeys 50 Wlgh o gyls o] ‘QT @ (5 )lse g dendsXd STie> B ras 4 dz g L Logd sod Aoyl QT OB aLS B as
Pl 5 piz $YsSle pol (Saiiww (owspg o Cigae wiile sz Ll ol o)lge 4y ax g5 L asdl il ase MS
09 gy HalS Sy b o (glaien) A 5 (b Ll el 3 (I8

Sland Vo 5eiinl 005,18 laonisS mudal e 608 il Sguapy g 00T 39 s 3 ISl fridlo 1 gudS” (gdolg

J

Ol e0laS” (0l S (S psle oBtils ¢ g goeils Sl 408 53l (s il -
Ol ele S (0l S (S psle otils ¢ ity dgd Ol Ol 5 Sluasl Jlezs =Y
Ol Ol S 0l S (K psbe o&tils e s (ALE (slagls Sligind 55 n g0l (359555 st slind (U phns obiemy 55) T
Ol 0l S Ol (K psbe olKtils cs3bls ouStils (gl (5550555 s Jlyslond -
ssabouri @KMULAC.IT K5 xSl g o FE-FATYAL Y a5 FEYARYAY il


https://dor.isc.ac/dor/20.1001.1.17353165.1397.17.1.2.1
http://journal.rums.ac.ir/article-1-3899-en.html

[ Downloaded from journal.rums.ac.ir on 2026-07-06 ]

[ DOR: 20.1001.1.17353165.1397.17.1.2.1]

o239 Al el 81 Sy 55 59313 ol o) $ohond $Kid £

Sozy Sy oyl U es)lon oigyrien glgl ln s
0391 49yl e ooliiwl 5,90 (59,0 LS g alila
I¥] 598 o G pan blis| b o il> ()lse Jds 4y a5
oXigriay o2 Gloyd yo a5 Slegy (J,ST o9l ‘)-'-" Ll
Sl 00,5 b, 1) FDA 90 wog S50 MS alsl
lo-#]
oley®

Solom ) Gl b by me ol Jb g
Slodle dguts e ge oolainl 3,50 (slag,ls g 5,100 vexy
095 o IY] Wt oo ()l 2dpig ) S ol>
(Sylom 0diuly Sgng g 0aS 98 02 Loy ;3 )8 VY
Shs> Doz @ 5)ld dw a5 85T oo 15 eolatul 59
L) Jgo2) Ssdoe SGrae ()5 Ojge 4 i g
Shex ey 099 5 <oy 189 G Shbs 4 ey
2 o olyed (eie Sbaslen sl logas Lag)ls
oldy g 0o AF e slagls i ool
Shez slag)ls sl esliiul ;o 55 MS 4 Mt ol Lo
LS gyl Brae a5 (J)go,0 oy A Cewl odgr Slie
IV-ALasby 59, 50 b

Sge Sher Srae Jdo 4 a5 olagls 51 (S
313 Glajle e Yo Lo yo 5 45,5 15 4y
28l e MS pleys sl ks glsie a1y K0l (sl

| CY W IRV S PRYK ¢

doddo

s Golorr (nF@ls (MS) s ISl el
3 &S Cewl (CNS) (635 0 (oS plawmw (sazlog>
Sole Eomd 1N 098 o oo Jlo s 5 sz il
5 S5 Os7 shelse s ess e Sl e (65 50
5 29550 scishe 5 (Sogll il s la, g5l
ol e [V wisge o1 4 (Ol 53 (g ng
mas sdsbe (leo BN &S Wigd o £9,0 Sloj
S0P 2P Ngh 0B g e ol gBY 5 e
s BB laise po LU o P Coge
WS S b g (0 (o8 edle aS ouls  eac
D] s e 590 Sy,
O Jols g 0aiiS gl wg)lomy (S5 oo
(s S Jolss g (Sales (ol (S5 >
e ohlen 281 IY-F] wsbis 5,0 5 Siws
Sl (relapsing-remitting) ool dgugs 9 0aiiSoge
(Solows Ko 3 i Moo (RRMS) (IS
£y 95 .0, oL (primary progressive) aJsl odig i
(secondary a5l owigyin 8 slasl 4 Koo
(progressive oS 5 —ouig iy 0,8 9 Progressive)
5 Gamadb opl Cosal sl e asll relapsing)
)90 Slagyls a5 Cunl Jdo onl 4 5lo p 2 (A

St S50 00ilidgups g 00iiSage 0,8 10 Lo coolaiul

WAV Jlo o) oyl VY 0y 95

owws.:ﬁf,m@\;@


https://dor.isc.ac/dor/20.1001.1.17353165.1397.17.1.2.1
http://journal.rums.ac.ir/article-1-3899-en.html

[ Downloaded from journal.rums.ac.ir on 2026-07-06 ]

[ DOR: 20.1001.1.17353165.1397.17.1.2.1]

0

O, 5 placs ool i

(RRMS) Lt g Sl usillo 04tk 3949 9 045358 245 o s (51w FDA caw b (51515 (sl gs1d -1 94>

&10,b aws R il ol 9,18 pb
C obe y0 59, S5 SC Interferon f1b
B ool 5o 3oy S eYon 3 £55 4 Al
TR e A [VIF o Interferon Bla
VT S R ¥}
C LS, asan 90 0 SC Peginterferon Bla
B obe 50 59, S5 SC  Glatiramer acetate
D s obe aw y» v Mitoxantrone
C ain o o v Natalizumab
s lgo 5 o | oo
cC = e s e s v Alemtuzumab
ole yuop33lge ;o Jlsie 59, aw
Not Assigned
o Sl (Sen Sl Slalllae Golsl ) (p,S ko V0+) olo yo b S SC Daclizumab
(595 iz 4 o]
Not Assigned ) (o5 s o) by 5 b ol
Qo AZad gO M :
o Gl S Sl Slallae Lulul ) ' e - "5/ RO v Ocrelizumab
(395 i 40 o] Jbs 99 ole (2 5 e 5,500 Jbs S
C alsg, PO Fingolimod
X a3, PO Teriflunomid
C Cags 95 ailjg, PO  Dimethyl fumarate

IM: e 4045 SC‘_;VLb)g)Jg)JJ 1V: 5&)}&/)&3}}1301 s>

2 adgl Sligions 0,8 )18 fliey (owyp 9 BaEoS 3590
Sy wo (S5 sl plpie a4 oS5 nl l eslana
Wz e g S pele (nymeslSen olea 4 wsy
39 Gl sl P NS s 4 a5 al et
SYs295ke 51 o] o 4l )05 1) e slSns
o Sy 5o Ll DN el e 10 Jsden
MS le> Jaw ;0 FTYT720 5l ool a5 o oy
slys ole Sl (olow f50 5 @y d9ne w29
olaws rals 5 oladl slealauly 5l caSades
Doyl as 5e)5 50 slacawsad
Oyl JoSlge 4y aedsSid g bl calls
ol SLoys @ 1) ulize azgi () JS0)

2918 Ul Sl s 0 aseiie 59,5 > S e

oy HlS Lo g S Lo taodgSis
als g0 5l a3 3, «Fingolimod) weJsXid
Shoads e JsSge & 5¥g0905i0l" 5 " o jeSianl’
el 4 lsaria sinclairii z,B ;I sod lax  S5gu
5o 5k 5l z,B el el (myriocin, ISP-1) ywss yue
SIS glye @ ol 5l g ansls 98 oz (s ol
el ouds ol M (Sien gz oSy ol ol
odS 0gS o SIS g e (555 adsl Slaom) 2
ol Ol s ols las 1) o wigw o, Sl g (ol
FTY720 oS 5 ass & i o1 JLsles )5 ouds Jlasl
Slhogas L (oS5 & ad (eSS
g8 DAy feS gom S leendisSo S
2 FTY720 JsSge o1 51 s [V o] 09 iy e

b ws asg,s Novartis gl o8 ,5 4 133V Lo

WAV Jlu o) oyl (VY 0,93

Ol y (K33 p ske o515 alons


https://dor.isc.ac/dor/20.1001.1.17353165.1397.17.1.2.1
http://journal.rums.ac.ir/article-1-3899-en.html

[ Downloaded from journal.rums.ac.ir on 2026-07-06 ]

[ DOR: 20.1001.1.17353165.1397.17.1.2.1]

o239 Al el 81 Sy 55 9513 g Sohad $Kid £7

SIPL sloosi 5[] wigt oo o ymu (a8l o 3l
o s olad sae Jowo l lalomsisd & p2lee sl
hee slacdl 4 39y 5 JLbgal slaaw P
Slaoni 5 b dedgSid Sae (Ysb (wled il 902
olaws ials 5 boai 5 Ly als 4 e Jobo o
2 lodske (nl 5 ead el lasle gl o Ll
oledbl V0] adl o pls 4 golidd slacdl
Jooz jo aodls jeb byt (nl b BLS)I s siicy

el oamlie B Y

Jis 3 (SeilsSpals cullad plndl (gl S
310 ¥ LS sSihel il basgs 055 alyyhnd o) o
o Bl e eSS s ol Dy oarl
Slawd Vo jeiawl o aSlis oni S w5l o S
.ol S1Ps 4 S1P4 S1P; S1P1 sy (S1P)
Cas ST Glyie 4 S oS5 nl @z S
8 Gysb 4 WS e Jos 5 BesinS ol (53,5kas
2R a8 psb 4 eSS adl, Jlail gleoss S
Jolo zhw @ o)bgs &Sl > @ 5 aid, J3 4
SIP slawlBd 4 Jlasl ,o aS asil aslen) wio,5

I owislhnl (Sboli WS~ (slad loc g b T 351 [9>

Sl S 5ol g Lol

o dxe oS ey

2 Py sl dshe <8, S8 (oS e 00,

(Jolai g olyid e p 5o (oas G SG e S
S50 08 5
bl )0 3o (Bgye o5 JiS B oLl ey J S

Sy

5 Blo slazale o Ll guil S1P,
8
Bose 5 B sla ol o ol (Fo S S1P;
b s, adS 8 sl
J 4 S (ol gla sl S1Ps

By pal (gl glacdly 5 051,80 w0y,

) Slo amals slafsle (olumsS) ial sloJsko

T i) (35 slogalS sl oolis SIP,
sl
sldsls Ozl JyiS ooy miosldl o Slas oot B
” ol s sl 5 (Llaug 25093 N) rae sl Jolo S1Ps
sl
rr..-l‘«l1I|I L ]. _\_ L . = e o
BeCE_ o S F o o - .,
- ;:’ !H
v Myriocin

Vs
a,

.:-r"-h\'“ﬁ-\.-"'ﬁ'"h.ﬂ"f."“"fi\T{‘;; J
o —
Haold

L _on

Less Toxic F'l.ngnlimud !52,
Berer Solubility a;,
More Effective gy
] (’%@%
R R WL e TR
] Y

Sphingoaine

Ol (S &G Iyt Aofa S & Sl (2o Codgrlio (ymaiss oo (2 j5Ciu] § Aai5CUI [ peis yi0 (ot bl Sl duglio — ) ST

AL oy j5Cidul b (Sl ol 3T 50 99 ol A i OT S (o los

WAV Jlo o) oyl VY 0y 95

Ol y (K33 p ske o515 alons


https://dor.isc.ac/dor/20.1001.1.17353165.1397.17.1.2.1
http://journal.rums.ac.ir/article-1-3899-en.html

[ Downloaded from journal.rums.ac.ir on 2026-07-06 ]

[ DOR: 20.1001.1.17353165.1397.17.1.2.1]

Y

O, 5 placs ool i

moy el ol s 4 9 AKtEmTOR s
DIV] 595 0 EAE Slos o 50 LS 9,8 550!

el (6,10 paens ,gxSB (TCFD) T Joko V 556
@ise ) @l 2B T slaole nles js a5
Ol Sl jo s aies (S pl 5 A8l A
5B Gl omizmen Al 13 (ealsgs Culegllanl
sledsks S)ls 5305 ol Glee MS 4y GbMs 5o
slodsle) 6,5 o 3 FTYT720 b me ,o a5 CD4'
ol i Olpee 4 ) TCF-1 (Wlo 8,381 5 Ldkice
GhalS 4y e 355 cenlats JIL LSl g oS e
syl 5 (S Bl g L el ol
VAl

Glo,bls B sla Jolo olaws j2alS g s
e sladsge ol Ol 5 9580 8 805 5
o slosSUge Lol ools ol 1y o5 6T 4] g
DAl ses e Gl 1) T osla sl Sl LS
B sl sl slows a5 ud ol j5 6,5 adlae
SedlS aedelid b Oyglre o 50,8 o lo,bls
sl ol @5 5l Jol> TNFB ol g asdly
B GlaJshe S0 5l amdyie Ve (pnSol il g rals
CD80 Wl S8 oo JsSge o)l il oo il
IV-T b oo I3l B lacawsiadd mhaw 48 55
Sl g50ud (T (o e (Sl sl o8

Juo jo FTY720 gl 156 odb aslllas sl
plxl MS oaily 3540 5 00iiSo9e 2 55, 2 Vo7
L Glawlie anle b 0,90 g0 dalllao (pl jo 0l
oMe g MRI 0 00l conlice Oluls slows gy p

09,5 90 e oo ciS b slae,ge olaas g b

sy o JLligal slaow Sl lacwsid Hoe sl
oi 3 cpl 51 (So o)l Comenl 55 (6,50 slrows .S
Ls‘zﬂ Sye U T slo Jsho agzlae 3l aas .owwl CCRY
S9dons Ol sk whaw )3 CCRT 0855 «(595 (55
Tem) oo slo,bls T slaJgho ol dooy 4 e g
& Ly, a5 358 o (effector memory T cells L
097 0 0 Py WS (o0 D2l S e sladore
slopy (BT L agzlse 0 S winnd lacS e
Jobo gl 50 008 (nl (e oligS S 25 b 5095
L Tow) 350 Globls T sladshe 5 onts olo
>l 0 aS WS e olwl |, (centra memory T cells
OSbo agl olad glacdl o T sla sl 4 bsyy
Jiod Tem 4 oSz b ooz agzlye 51 g g 00l
4 B aedgSd s 93 B35 Sl 5 oud
oy Ar aS Sl 5l g 00gr pgd diwd (5jlu ugame
CCRT" g5 5l (2156 530 @le (10,5 )0 lacomgid
B (635 yo Slac] pwcw 10 g5l Sleyo Ol 3l s
18] ol svalics
5 AKEMTOR e (slooaiiS” Wl 51 SIP; o0 8
5 rbed Rl e sk e cnl cdled il
5 2l 055 s MDY (ST la ok o Sloe
slasho 055 oo (TT6Q) oulas T sla Jsho 5 Slos
G5l |y (Jobo (gl LB (9,8 20l adgs L Thl
oRIB bgiel Bae gl il Sle cudlad 5 005
00itS oo sloyS sule Treg slo Jsko Ll ains o
S Jooii Jole a5 08 (o0 0y TOFR ol i
b oeddsSid a8 oud ol el g095 slagsisl &
slaws jualS 4y yoeie SIP1L glooni )5 (59, (sondais il

Gesb 31 Treg sla sk slass Gial3il 5 ThL (sla Jsbo

WAV Jlu o) oyl (VY 0,93

owws.:ﬁf,m@\;@


https://dor.isc.ac/dor/20.1001.1.17353165.1397.17.1.2.1
http://journal.rums.ac.ir/article-1-3899-en.html

[ Downloaded from journal.rums.ac.ir on 2026-07-06 ]

[ DOR: 20.1001.1.17353165.1397.17.1.2.1]

Z .
239 MKl Jelo 6 (ST 55 9518 g teked S5 FA

o logas o1 Grae gad Jloxs! ol wiS o Joe T 1
IYE] el i Jgl olo S5
wwlgsl (5)l9e 9 (o

bug aediid 555 0 b Sy Shr Sran
yeme (B)lse sdoe Jo (29> 4 Ol
slagyls 5l iy a5 cul Sz g 0,0 50 dedgSd
9l opl QBaSSpae o (P slaei Lol
Sl G185 Gl sl g (o893l ssdee B)S
pPle opl Wiz e e weldiid mls (5l
Srae e ol & Gl 5l 5oy 5 55lul Ygens
SV CeksS 5 uld) Oliee bl S oo @il | 5l
asbe Ay slegls 5l i (BaS S pan
INT il oas 3155 Sliwl Lol 1395 5 lagyg ]

5 6,56l 4 Glgiee o)l cpl Bilee Ko
1545 3,5 o,Lal (AVB) il (s5ees 11 a5 Ssby
cade plime g wS (o0 sen Ghlem 5l (o5 o3
oy Sy s 5y90 Glacimez o Jle ol
0digds dgdzte 39> g 00y A5 (60,5 goly ol el
ol 5l e Jle 90 a5 ol S5 s apY o] ol
alold 4 jlon o Spe ik 4 ol 89,9 5 dedgSid
3Ll s 5,155 gl el gopd 3l e el VY
s in 2ols (6 ISt 51 ey 5 ]
09 bgipe dodgKind Srae 4y v ax U il cpl &S
595 ol )0 45 Al dogi o] 3l 0szg (nl b e
Slpogilad s b glye b cele 23 Bl
Obej el M b hlow sl g 098 plowl Lo
5 Abdar asllbae [¥F] aslb cels Y U mb
e Yoo 59y 2 a5 Gledel o8l o il e

wels £ il 5 50 2,5 bl RRMS 4 s

0 55 05,5 5 1VO 05,5 Q) dordsSicd 0S80
(Cogs SS ailjg,) Ledg,ls eaisS <8l )0 09,5 5 (p,5 e
5 e Oluls oSl Sk mls as bl
55 2 50 Dlex iS5k Sy LS 5 0,90 sla
S50l 5 am IV ] o aedsid 0aisS’ G pas 095
55 O MS gilew 51 SAL B)lse 1ol 50 edicd
Gras 00l 4 e 68 wge 50 Sl asdlhs
wazie WYL )0 glewm nl 55 Gl dedsins
Gols odsl Olye @ s j5iS w5 L)l 4l
Al YoV e-YeV) s Gilenya s, o L MS S1,5>
<35, 5 Jlo 33 Soe 4 FREEDOMS adllas [V#]
hos 35 hlens cmmnyt Ol p )T ool Jlogs VYVY
BF shee VYD L p)S oo /D 5 winds ools 41,8 05
035 93 ;& ;5 3,5 ZdLd gl by derdsSid
hlos: S5l (o Sse codsSid oaniS il
INYT ogr il ol jae (55T 5 (3% Sluls
floxl Jlows VYAY (co, 5 55 TRANSFORMS aslllas
Loo/0 sedsSod (Jlo o Cae a4 Glile 5 285
095! g MS ol b leyo bg )5 e VYO
09,5 93 ,» .a0,S db,e |, (Avonex®) -\ Ly
Sluls Hlas sse EalS e sSid 00iiS' G puas
5 IV wols las 1) jae yieS 8951 g j1eS sike
Soge YoV Jl 0 a5 saelizle (59,0 dlis
BY 5 ol ,o a5 anlllas & s 5l g ob)S
@9 Olyie 4 dedgSid isg w85 & 90 VN
Ll ad anlb MS gl cudlad 5l 6,uKim 10 ibe
e gl pad ga 5l GpSelr e ol Sl
sy oo 55 4 elilllas oyl b 5IUT Glul s e

TS B IV T DU PSS O SURS RPN L SOt

WAV Jlo o) oyl VY 0y 95

owws.:ﬁf,m@\;@


https://dor.isc.ac/dor/20.1001.1.17353165.1397.17.1.2.1
http://journal.rums.ac.ir/article-1-3899-en.html

[ Downloaded from journal.rums.ac.ir on 2026-07-06 ]

[ DOR: 20.1001.1.17353165.1397.17.1.2.1]

A

O, 5 placs ool i

el sloysis (1l (o) dlse slacels
o ssbie & (Gl g )l (Solails (oY
oniS ()15 6,508 ad)le (L85 Djgo gl el
4 Y0 Jlo o oS g0, lallis [Yo-v-] ol
S5 andl v sl oo bash cpl Whe 55 oo, ol
S5 as S Oge Oldlae 2T 0 a5 aSs oyl
o il Jb el b aojen culas Lo Novartis
Sl Comedl (Wbl 8)lse 51 SO lgre 4y cl ails
IVl el onss S35 55 LaMantia allie o cllas ol
Solo)l g e g

as bl jloyls J18 g )lo b C anus o aedsSis
G Gl Cungs oz g SzeS (JoSse aedsSid
@ barye Slilas (n i WS (o0 Hee Cdx (2,
3 Sl gyl ol anle 4w o gyl b i agaloe
0 )15 D) §9) 910 A3l Sl sla ke
el chiv (e ez bl led ) e ol
o el s oaslie Bsse 5 o8 SO 5 Laalud]
@ olass Sl Gl el ps ool slaew, Wiz
30 ailebl ol 6 1S el 4 yoxie 45 005 (Slojladl
args b el 09l (o)lo,l 90 50 gyls oolatul o5 5550
Sk 51 Glebl ¢ Slge Sllllas 51 Jolo slaasdly 4
Sk S by, sl eslinul gls g9, e (09
hd lamy ole 90 5 (g lo b 51 (6T sl aslol 5 yralas
o3l Ol S Bus g (Vsb pee dad e )l
e ol 05y ey rizen el 00l dog
Lyv-val Sgud sl dpogi Byae lo) j0 Bl

sl slaglen (ni@ls 51 (S0 MS (6)les

9,19 (Bras 595 sl o Ohlem (SBore 5 (B Consy
Lyvl s )ls oSt

O gy M)y ang Sghe 4 Dl Jlexo
AYL Bl b oaolie jo Ll o5 waadsSid Syan
b Vb b Gis Ve e e ,m 40 V) sl sad byl
Soghe 3)lge g 0dg kS (g Soghe S «dpas
iz o Sl Hob gyl pl b als saiiSagays g o>
Al dpos wong dede il (Gl 9)ls 9,0 51 1S
PR plys G swany 2o byl Srae Ll
I¥Al sl

SoddsSid il B)lse 5l (S mizr YsSLe pol
Ol mebis )0 cape il SIP (glagii, e
805 B by ol el 5 Wl g5 s pddei
5 Cawgy dle lacl jo sol sl & e Ll eaiss
oy Ny o aS cwl oals Sl sl oe 4y,
g 00gs 3,0 oy adyle cpl il asle pl 59 lp
P b g cle @y Jlon ale 28 a5 L olyen
@ Sl gl by e slooni T gead e 5 oSl
arosi 915 £5,0 5l 8 Lo 45l ailes e (e
oo T 15 5o Eed ryden & ] 15 0580
Aoyl Sae b ode anlee Cowl B pae adyl
Brae ghad 4 preal @w)le jop Ojge )3 Sasl osd
b oDl e 4 e 9)lge iy aS gl
3,10 (K @lae S5y S5 5 o Sndg 2 098 0
Wl Sl Sl Al a5t gl 8l g (b ol les
4 aaly Y5Sle pol 590 Slilas g @dle 990 50 Wl
Ival wigs o5T sadgSid

S @bl 5 5l Gy a8 Gllas e

L oLles 3, »2 (TRANSFORMS 5 FREEDOMS)

WAV Jlu o) oyl (VY 0,93

owws.:ﬁf,m@\;@


https://dor.isc.ac/dor/20.1001.1.17353165.1397.17.1.2.1
http://journal.rums.ac.ir/article-1-3899-en.html

[ Downloaded from journal.rums.ac.ir on 2026-07-06 ]

[ DOR: 20.1001.1.17353165.1397.17.1.2.1]

Z .
o039 AS Jedle 61 STy 55 69515 gl shad SO V-

B 09d o8 Aoy ol F p 04l 999 (Sl lee
Glaw b kylis s deis Lo by g, )
S L Sl claclial plo g glane) oMt
N8 byl oy cds 4 e Kby by cuslio
59y9 oley 3l soby wae a5 olx Gl Gl ee S
Slalllas 4y 5l ol L3S 19yl I3k 4 dadsSid
3579 o S Vsb B pas SISl ) sl 55
o5 Col blie 51 (Sl cnl (ShhgS Brae )l
az a5 eS| gl e slpting gl 48,5 eusol wls

Bass ol oloys ol sylam 0l 38 gl oy
Iy Oas iS5l Sy a5 Conl plogyls dawly «
Aipd oo S | Ol Lol g Dk g 03,5 oS
513 plosl ol s)30 (SThs> 59,08 gl dedgRid
ol Sy g oarSage p )3 SIS (glp (Sl (59l
pdle S 4 i )0 cnl il e jg ISl rdle
Rgbsn S MRI I Jol> mls ssuge 5 Lo Sl
5 Sldlas Dl s deSid a5 Slo s 5l (g0l
ol oals glulis WS o Jlesl 1) 095 Sesloss
5 oo Vb (Jo8 B o jo seldsSod s liee
2 long il el bose alol> 5l
slacigis wile Jguz o)lse (Fp ep Ol Wz

4 gs*b &)‘9—“ 5 piz sYoSle i“‘ o sIRI

References

[1] Inglese M. Multiple sclerosis: new insights and

trends. Am J Neuroradiol 2006; 27: 954-7.

[2] Koriem KMM. Multiple sclerosis: New insights and

trends. Asian Pac J Trop Biomed 2016;6:429-40.

[3] Wingerchuk DM, Carter JL. Multiple sclerosis:
current and emerging disease-modifying therapies
and treatment strategies. Mayo Clin Proc 2014; 89:

225-40.

[4] Etesam Z, Nemati M, Jafarzadeh A. The role of T
lymphocyte subsets in the pathogenesis of multiple
sclerosis. J Rafsanjan Univ Med Sci 2016; 15: 257-

80. [Farsi]

[5] Montalban X, Hemmer B, Rammohan K, Giovannoni
G, Seze JD, Bar-Or A, et al. Efficacy and safety of
ocrelizumab in  primary progressive multiple
sclerosis: results of the Phase IIl double-blind,
placebo-controlled ORATORIO Study (S49-001).

Neurology 2016; 86: S49-001.

[6] Frampton JE. Ocrelizumab: First Global Approval.

Drugs 2017; 77: 1035-41.

[7] Utz KS, Hoog J, Wentrup A, Berg S, Lammer A,
Jainsch B, et al. Patient preferences for disease-

modifying drugs in multiple sclerosis therapy :a

WAV Jlo o) oyl VY 0y 95

owws.:ﬁf,m@\;@


https://dor.isc.ac/dor/20.1001.1.17353165.1397.17.1.2.1
http://journal.rums.ac.ir/article-1-3899-en.html

[ Downloaded from journal.rums.ac.ir on 2026-07-06 ]

[ DOR: 20.1001.1.17353165.1397.17.1.2.1]

\A

O, 5 placs ool i

choice-based conjoint anaysis. Ther Adv Neurol

Disord 2014; 7: 263-75.

[8] Boster A, Nicholas J, Wu N, Yeh WS, Fay M,
Edwards M, et al. Comparative effectiveness
research of disease-modifying therapies for the
management of multiple sclerosis: analysis of alarge
hedlth insurance claims database. Neurol Ther

2017,6:91-102.

[9] Choi JW, Gardell SE, Herr DR, Rivera R, Lee CW,
Noguchi K, et al. FTY720 (fingolimod) efficacy in
an animal model of multiple sclerosis requires
astrocyte sphingosine 1-phosphate receptor 1 (S1P1)
modulation. Proc Natl Acad Sci U S A 2011; 108:

751-6.

[10] Chiba K, Adachi K. Discovery of fingolimod, the
sphingosine 1-phosphate receptor modulator and its
application for the therapy of multiple sclerosis.

Future Med Chem 2012; 4: 771-81.

[11] Gajofatto A, Turatti M, Monaco S, Benedetti MD.
Clinica efficacy, safety, and tolerability of
fingolimod for the treatment of relapsing-remitting
multiple sclerosis. Drug Healthc Patient Saf 2015; 7:

157-67.

[12] Webb M, Tham CS, Lin FF, Lariosa-Willingham K,
Yu N, Hae J et al. Sphingosine 1-phosphate
receptor agonists attenuate relapsing-remitting
experimental autoimmune encephalitisin SIL mice. J

Neuroimmunol 2004; 153: 108-21.

[13] Proia RL, Hla T. Emerging biology of sphingosine-
1-phosphate: its role in pathogenesis and therapy. J

Clin Invest 2015; 125: 1379-87.

[14] Brinkmann V, Billich A, Baumruker T, Heining P,
Schmouder R, Francis G, et al. Fingolimod
(FTY720): discovery and development of an oral
drug to treat multiple sclerosis. Nat Rev Drug Discov

2010; 9: 883-97.

[15] Chun J, Hartung HP. Mechanism of action of oral
fingolimod (FTY720) in multiple sclerosis. Clin

Neuropharmacol 2010; 33: 91-101.

[16] Chun J, Brinkmann V. A mechanistically novel, first
oral therapy for multiple sclerosis: the development
of fingolimod (FTY 720, Gilenya). Discov Med 2011;

12: 213-28.

[17] Hou H, Cao R, Miao J, Sun 'Y, Liu X, Song X, et al.
Fingolimod ameliorates the development of
experimental  autoimmune encephalomyelitis by
inhibiting  Akt-mTOR axis in  mice. Int

Immunopharmacol 2016; 30: 171-8.

[18] Mazzola MA, Rahgja R, Murugaiyan G, Rajabi H,
Kumar D, Pertel T, et a. ldentification of a novel
mechanism of action of fingolimod (FTY720) on
human effector T cel function through TCF-1

upregulation. J Neuroinflammation 2015; 12: 24.

[19] Claes N, Dhaeze T, Fraussen J, Broux B, Van
Wijmeersch B, Stinissen P, et a. Compositional
changes of B and T cell subtypes during fingolimod
treatment in multiple sclerosis patients: a 12-month

follow-up study. PLoS One 2014; 9: e111115.

WAV Jlu o) oyl (VY 0,93

owws.:ﬁf,m@\;@


https://dor.isc.ac/dor/20.1001.1.17353165.1397.17.1.2.1
http://journal.rums.ac.ir/article-1-3899-en.html

[ Downloaded from journal.rums.ac.ir on 2026-07-06 ]

[ DOR: 20.1001.1.17353165.1397.17.1.2.1]

394K Jaslo 811 STy 55 €913 gl toked Kb VY

[20] Miyazaki Y, Niino M, Fukazawa T, Takahashi E,
Nonaka T, Amino |, et al. Suppressed pro-
inflammatory properties of circulating B cells in
patients with multiple sclerosis treated with
fingolimod, based on altered proportions of B-cell

subpopulations .Clin Immunol 2014; 151 127-35.

[21] Kappos L, Anted J Comi G, Montaban X,
O'Connor P, Polman CH, et al. Ora fingolimod
(FTY720) for relapsing multiple sclerosis. N Engl J

Med 2006; 355: 1124-40.

[22] Kappos L, Radue EW, O'Connor P, Polman C,
Hohlfeld R ,Calabresi P, et al. A placebo-controlled
trial of oral fingolimod in relapsing multiple

sclerosis. N Engl J Med 2010; 362: 387-401.

[23] Cohen JA, Barkhof F, Comi G, Hartung HP, Khatri
BO, Montaban X, et a. Ora fingolimod or
intramuscular interferon for relapsing multiple

sclerosis. N Engl J Med 2010; 362: 402-15.

[24] La Mantia L, Tramacere |, Firwana B, Pacchetti |,
Palumbo R, Filippini G. Fingolimod for relapsing-
remitting multiple sclerosis. Cochrane Database Syst

Rev 2016; 4. CD009371.

[25] Gold R, Comi G, Palace J, Siever A, Gottschalk R,
BijarniaM, et a. Assessment of cardiac safety during
fingolimod treatment initiation in a rea-world
relapsing multiple sclerosis population: a phase 3b,

open-label study. J Neurol 2014; 261: 267-76

[26] Chew WS, Wang W, Herr DR. To fingolimod and

beyond: The rich pipeline of drug candidates that

target S1P signaling. Pharmacol res 2016; 113: 521-

32.

[27] Abdar M, Ebrahimifar P, Etemadifar M. The
outbreak fingolimod cardiovascular side effects in
relapsing-remitting multiple sclerosis patient: A
longitudinal study in an Iranian population. ARYA

Atheroscler 2016; 12: 274.

[28] Arvin AM, Wolinsky JS, Kappos L, Morris M,
Reder AT, Tornatore C, et al. Varicella-zoster virus
infections in patients treated with fingolimod: risk
assessment and consensus recommendations for

management. JAMA Neurol 2015; 72: 31-9.

[29] Jain N, Bhatti MT. Fingolimod-associated macular
edema incidence, detection, and management.

Neurology 2012; 78: 672-80.

[30] Saida T, Itoyama Y, Kikuchi S, Hao Q, Kurosawa
T, Ueda K, et al. Long-term efficacy and safety of
fingolimod in Japanese patients with relapsing
multiple sclerosis: 3-year results of the phase 2

extension study. BMC Neurol 2017; 17: 17.

[31] Laroni A, Brogi D, Brescia Morra V, Guidi L,
Pozzilli C, Comi G, et al. Safety and tolerability of
fingolimod in patients with relapsing-remitting
multiple sclerosis: results of an open-label clinica

trial in Italy. Neurol Sci 2017; 38: 53-9.

[32] Rojas JI, Patrucco L, Miguez J, Crigtiano E. Real-
world safety and patient profile of fingolimod in
relapsing-remitting multiple sclerosis: a prospective
analysis in Buenos Aires, Argentina Clin

Neuropharmacol 2017; 40: 251-4.

WAV Jlo o) oyl VY 0y 95

owws.:ﬁf,m@\;@


https://dor.isc.ac/dor/20.1001.1.17353165.1397.17.1.2.1
http://journal.rums.ac.ir/article-1-3899-en.html

[ Downloaded from journal.rums.ac.ir on 2026-07-06 ]

[ DOR: 20.1001.1.17353165.1397.17.1.2.1]

\A¥

O, 5 placs ool i

[33] Ordonez-Boschetti L, Rey R, Cruz A, Sinha A,
Reynolds T, Frider N, et al. Safety and tolerability of
fingolimod in Latin American patients with
relapsing-remitting multiple sclerosis: the open-label

FIRST LATAM study. Adv Ther 2015; 32: 626-35.

[34] Ziemssen T, Albrecht H, Haas J, Klotz L, Lang M,
Lassek C, et al. 5 years safety of fingolimod in real
world: First results from PANGAEA, a non-
interventional study of RRMS patients treated with
fingolimod, on safety and adherence after 5 years of
fingolimod in daily clinical practice (P5. 365).

Neurology 2017; 88: P5. 365.

[35] Voldsgaard A, Koch-Henriksen N, Magyari M,
Sellebjerg F, Sorensen PS, Oturai AB. Early safety
and efficacy of fingolimod treatment in Denmark.

Acta Neurol Scand 2017; 135: 129-33.

[36] Fonseca J. Fingolimod rea world experience:
Efficacy and safety in clinical practice. Neurosci J

2015; 389360.

[37] Cree BA. Update on reproductive safety of current
and emerging disease-modifying therapies for

multiple sclerosis. Mult Scler 2013; 19: 835-43.

[38] Jones B. Multiple sclerosis: Study reinforces need
for contraception in women taking fingolimod. Nat

Rev Neurol 2014; 10: 125.

WAV Jlu o) oyl (VY 0,93

owws.:ﬁf,m@\;@


https://dor.isc.ac/dor/20.1001.1.17353165.1397.17.1.2.1
http://journal.rums.ac.ir/article-1-3899-en.html

[ Downloaded from journal.rums.ac.ir on 2026-07-06 ]

[ DOR: 20.1001.1.17353165.1397.17.1.2.1]

9SSl Jasille 6 STy 55 €913 s toked SKid VE

A Review on Fingolimod; the First Oral Medication for Multiple Sclerosis
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Multiple sclerosis (MS) is a progressive neurological autoimmune disease that usually startsin the late third and
early forth decades of life. Demyelination of neurons in the central nervous system (CNS) and, subsequently,
loss of nerve cellsisthe known disease pathogenesis. The disease is controlled by a class of medicines which are
mainly immunomodulators. Fingolimod (FIN) is the first approved oral medication for controlling relapsing-
remitting type of MS. It is chemically modified form of a fungus metabolite with long history of use in
traditional Chinese medicine. Its mechanism of action is through functional antagonism of sphingosine-1
phosphate receptors which leads to lymphocyte entrapment in lymphoid tissues and reduction of their circulating
number in the CNS. FIN efficacy comparing with placebo and first line therapies for MS (e.g. Interferon) has
been proved through several clinical trials. Common side effects of FIN are usually mild and are well tolerated.
FIN can pass through placenta and has been assigned to pregnancy category C according to the observed effects
in animal studies. Since the drug molecule is secreted into milk, lactation during consumption is not
recommended. Considering oral administration and mild side effects of FIN, it can be useful in management of
MS. However, due to the incidence of some rare but serious adverse effects such as systemic viral infections,
macular edema, and cardiovascular complications, physicians should investigate patient’s clinical status and
underlying comorbidities carefully.

Key words: Relapsing-remitting multiple sclerosis, Fingolimod, Sphingosine-1-phosphate receptor modul ators
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