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4 Central nervous system (CNS) 1 Multiple sclerosis (MS)
% Non-traumatic 2 Autoimmune
3 Demyelinating
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8 Monoclonal antibodies (mAbs)

% Interleukin 6 (IL-6)

10 Tumor necrosis factor alpha (TNF-o)
1 Interferon gamma (IFN-y)

12 Biopsy

13 In vitro

14 Ex vivo
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! Biology

2 Polymorphism

3 Human leukocyte antigen (HLA)
‘DR Beta 1

5 Epstein—Barr virus (EBV)

& Biomarkers

" Cerebrospinal fluid (CSF)
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20 Magnetic resonance imaging (MRI)

21 Clinically isolated syndrome (CIS)

22 Relapsing remitting multiple sclerosis (RRMS)
23 Secondary progressive multiple sclerosis (SPMS)
24 Primary progressive multiple sclerosis (PPMS)

25 Progressive relapsing multiple sclerosis (PRMS)
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29 Subcutaneously (S.C.)
%0 Antigen-Adjuvant Mixture

2 Experimental Autoimmune Encephalomyelitis (EAE)
27 Theiler's Encephalomyelitis Virus (TMEV)
28 Demyelination induced by toxins
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3 Mycobacterium

3" Helper T cell (Th)

3 Mycobacterium tuberculosis

39 Incomplete Freund's adjuvant (IFA)
40 Pertussis toxin

41 Myelin specific
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31 Interleukin 17

32 Interferon gamma

33 Myelin basic protein (MBP)

34 Myelin proteolipid protein (PLP or lipophilin)
3 Complete Freund's adjuvant (CFA)
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4 Fingolimod
4 Dimethyl Fumarate (DMF)
46 passive

42 Blood-brain barrier (BBB)
43 Antigen-presenting cells (APCs)
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47 Qutside-in
48 Theiler's murine encephalomyelitis virus
49 Ribonucleic acid (RNA)
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54 Plague-forming units (PFU)
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el 595516 5 (g3l b Alme


http://ijpp.phypha.ir/article-1-755-fa.html

[ Downloaded from ijpp.phypha.ir on 2025-12-06 ]

ohlSen 5 el

oSl Jello (low Slo sla e

S p9 ol 8 oo BB g pasiie 5] Lo sl
sl e puoy g Gl Cilise Jalpe 59y gyl SS
O] s

095295 j o3lwl lacydgae
Scadgize o inte | (St eie Sl d95 ()
Sl o8 (Jbys sl gaje Sl (B (g5 psS JAe
2 ol Golew SN (a3l by Shy jl S )lub
Ol b el Gl (e ol 53 39500 sledd 4 l]
9 T sldshe wile (wosid o Jsho joi> g Cuns Jld
el gadge cpl [V] Cwl b jlws sddailos Sluls 0B
sladin JolS' b 4 WloS (9 psS Jre &5 2980

A b 1y wlel (gylew (a5l e

97 HSEAE oo 35 Jao -0
O9RnsS o b Camgome Jio b EAE Jao ploal
ol (Glo ladbe mpinby I (S olyiea
5 Seigdgaml b iisly 5l il Cldl plly adllas
S o w23 1y olel (low b basye pldailied (slacu]
Posbe s S W ledl clals dbul L Jae ol
3d e aCgugize a9 LS5 S (giluld ol &
)l owlidnmsl (SlapuslSe 3)90 15 (diaid)l SleMbl
by oo sladilp LB eShe o 0] smd e )
oy OMelss g 03)8 Ay ()low oyl 3 1) (sjhe
oL ) g 068l canl g el STy o
9 b Jolw oddshyaely Sy b Ol ol aad 0
Slols 4 (oob; cals o cul olyon LISy Sio (0 Jlb
&9 el iloard sy BAE Juo oS bl )l ol
Ql)‘ta g_gflij)l dl).) ol wl.bo o.\;gli R WX oA.:.;S>9.c
)3 3,8 (ol 0aiS ass slagley 5l o)l (1992550
4 0,51 JolS g 4 o2 Yl 5 45 ssbiolen o5 (530 5
g oM dikes ladnlp 38 Mgl gnpeS S
JHe 93 onl oSy clplis S8 oo Bl saome (il ke
0,55 bolpen 1) sl lapuilSe 08 o SaST it 4
2l ly e Glapled 903, (ayp cudee S5l
Lgl.lbﬁa.@bm 4Jl>L)JHJ D df)l)‘ u“"f" Lf“’L“""““'““j A gd

6 Monocytes

AN

oal3 b oyl o wmld 1) (Sl cl (g gS 5l eolit
ol Gl 3l b Cpgody dame (giluide 5 (2Ijke
ol (hRiggy 4 (Shy cnl W35 )8 (s n9e0 4yl
s ) ol e 5 el ] ol (sladin by o
ol 93 lagrden Oliee el oMo S adlllas (658
dox iz glaghyy Sl edlal b glgie 1) Jue
SSLSS 5 Gl 0gSwgSen ondgunngiel
a3l s D] 55 L)l 5 spSeslul JsSse
P @Piodee poyn Glr o Jde S Olgisa 93 ngS
Oil38l a8 Wloaly -yl (5l S edlitwl (635 po (mas i
P ke o LS9 S 53 eimd JiSew slan ol
Wpod a8 (b )3 [OV] )05 (oo (Ll SinmsSe g
08 48 o Sl sbalona (sladbanly b clalIS g Sun oy
e 95nsS Jae )3 dame (giluiee g 4 pol
Gl LS9 See (SUL (oiloJld (hlie > [OF] 3550
ladanly 1y b osdaided (2lg 50 b Ll adl
9 xS e |y daome (sluile g Slgi oo (cow 5
redine (55 2 ogMe D9 joxie 0digy e (2jonke
@ W55 e o b 5 g il cgjlocsy 5 LS See
Wl euSgilefl sladasly @iy g ol o
50> o 3OV W) el (e mae 5 g jgimsS B
rogdle 9hnsS ol (238 @) 45 Wmd oo (LIS Salgd
5 Sy SYM] ) ey b (S > Y] sloe
Jie llgs 5 5051, alibls tnlS o Syl by 25l
5l SYME] L alie is b wdle ol S e W
olel & Mo pllen  eddesalie BUSl, g

I Y] wie

O9R R Gab il 2155 ombao W 5L 5
Jde e sblie 1 (Ser Je sbml o (Sole ()
Gk 3 935085 2925 ol 1 sl ) Sgres (g jnsS
S be) paass Oliaas 4y (g5l g 398 o0 pbl STy
S8 pasge cpl aS 35l aid iy sl )loe b (2>
() {0V] Sjloise SSLB 5 ool L 1) aldjpmlee
S (g5 psS Jae 53 el (65 (1 i LB
e 559 59, oo yai jloame (gilwilio o (2155 0mbee

55 Forebrain

el 595516 5 (g3l b Alme


http://ijpp.phypha.ir/article-1-755-fa.html

[ Downloaded from ijpp.phypha.ir on 2025-12-06 ]

ohlSen 5 el

oSl Jello (low Slo sla e

(8 5 Ao

5 ‘_{ul.w] Lg)])'g] O|9Lc4g c_;"?*’ L;Lo.sJ.Lo chQ(v 5
Q&A‘ o Ol 4y g Lgud oo sl U"‘P‘ &olow Glllee
5l oolatwl S Sy yips ol sl 9 (JsUge Zalaw )
5 555 sl plld uomen g (Bl 5 (S »
ol » P P8 lacdyin 4 lel Ghlen 1y 538
2 U’LQL,.JL& By v <J1>L'):{HJ. L] ob)f SoS 0j9>
ol & Slae o | Jobs s Jol5 (aobls)
5 sl sbgiagh plxl diajls el cul & )l 352
ol digej ol 3 (SESS b iy

,_5,‘}&»»\.;4»
i pole 09, llSen I adlas ol ol
Iy G10y08 Coles (ywoydolany ol (S pole 0aslisly

55yl 00 3l

Y1 Ol
Caol 03,85 €L 1) (Jbo Colas digSzun aslllas oyl

&8le 2,
D)l dgg milie DLy digS un

S Colos
Caol 03,S5 8L 1) (Jbo Colas ig8zun aslllas oyl

OB N g5yl
oot lin il g iS5 llss e sl b ) ]
Syolaes o Wlis g )5 5 OYe (g gl zen
Yl (gyglaes tppw Alie g i (955 9 &Yl

Alie Gilpg g

WY

900 3 o 0] 258 48)S Jlas 5 Slalllas 5 b Jue o
loair jluand Jle> slose 5 olel olaw 2 obisS
o )il &Sl 4 b (o Renl 5 onzmn (s)low ol Al
20096 335§ daingss J (s (ol pymo oS 58
Solox ST e (1) sl 035 8 pete ool Gy oz
pyos b gy Jolos ol T (la sk L] S
L ool adgl ledl Gl (V) St (gl 98 Jotame
@ gl a1y b cul (abjihe e Qledl LT S4 90
L Scasl Al ol 4yl Gan (1) S o
(F) Sawd (wlpl o des B s s )50l
ol 4 By 98 Cogl |y (e puey Gl 495
S Slon (ol jitg Sy 50 Wl e YT
S B 5% lagley (b g alSdn (o)l
srScue 3l gl > (Jo cpl b [aV] sl awsl
(s Yl 3 pa8 5 Bl S pelpl e 5> Clasios
D8 o 1y Ghlew (S5 5l 6500 S dlel &S !
byl glogis) bl (V) s 25 2 090 Jolis oty
PSPl Chply oS dnphy WG G ppgas
oy b gloy ol s Ulpe (¥) Sazil Lol o les
LT (¥) S 550380 L awlio 3 7Y (g)low 02!
Sy paaste (s bug b bl
O (F) Stz 35 1) ilow oMo gl 5 (S5j S
09529 () Sl 9% (glom Syl B9y 0 gy el
sobplen LOA] 21> (lel le (sl (Slilas g w58 4>
sloaszr pHorbe oy | 6l 09 o0 oaalia &S
S 5 8 (oolal s S 5e5 e (eloinl g (i3S Sl
4 Mo 38l (S5 3 et SIS o oSl
015 88l o) i B S5 (D] L) 00 sled 4 el
o glare SeSTL b GBS il | w25 LB
@bolid clp 1y sedyl ylpl bse cpl sl ()0 LB
Sy g g slagley (o905l (S5l (slap ks
aStlojl 0ns S bylyd ) ilen By, il
Srpe 48 plizren Sl e culpli 03,5 wal)8

S o el olel silonr Glopy 5 LIS (DS )

67 Disease-modifying therapies (DMTs)
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Abstract

Multiple sclerosis (MS) is a chronic autoimmune disease of the central nervous system associated with myelin
destruction and inflammation. Due to its complexity, animal models play a crucial role in understanding the
pathological mechanisms and developing new, effective treatments for MS. Several animal models are utilized to
demonstrate different aspects of MS. One of the most common animal models of MS is experimental autoimmune
encephalomyelitis (EAE), in which an immune response against myelin components is induced, causing MS-like
symptoms in animals. Another common animal model of MS is cuprizone, which is widely used to induce MS
models and study the processes of demyelination and remyelination in animals. Moreover, emerging models such
as the combined experimental autoimmune encephalomyelitis (EAE)/Cuprizone model have been developed,
demonstrating a high capacity to replicate various aspects of multiple sclerosis (MS). These models have proven to
be more effective not only in simulating pathological mechanisms but also in exhibiting clinical events that more
closely resemble the disease. However, each animal model of MS, while having different advantages, has its
limitations and may not simulate all aspects of the disease. Notably, each of these animal models effectively mimics
specific sensory, motor, and cognitive symptoms of MS, as well as its molecular and immunological characteristics.
Consequently, studying various types of animal models has proven invaluable in advancing our understanding of
MS and developing more effective treatments. This review highlights recent advances in animal models of MS and
the mechanisms of myelin destruction within them, with a particular emphasis on widely used models, such as EAE

and cuprizone.
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