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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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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.

Keywords: Experimental autoimmune encephalomyelitis, Cuprizone, Multiple sclerosis, Animal models, Myelin

Please cite this article as follows:

Omidi A, Hazrati P, Salmani Siboni A, Mirab M, The role of animal models in identifying different aspects of multiple sclerosis as a heterogeneous
disease of the central nervous system. Iran J Physiol Pharmacol 8 (2025) 1-16.

*a.omidi@modares.ac.ir; amenehomidi86@gmail.com (ORCID ID: 0000-0002-1774-6517)

V=V dans A LS’L" A 0)9d NY-¥ JL& \Ve u‘):l Lg)}J}fLO)LQ 9 d)}j}’)"@ 4.1?@



mailto:a.omidi@modares.ac.ir
mailto:amenehomidi86@gmail.com
http://ijpp.phypha.ir/article-1-755-en.html
http://www.tcpdf.org

