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CIntroduction

INTRODUCTION

multiple sclerosis (MS) is an immune mediated
inflammatory disease that attacks myelinated axons in
the central nervous system (CNS), destroying the myelin and
the axon in variable degrees. As true to most autoimmune
diseases, it affects females more than males (Kaminska et al.,
2017).

Multiple sclerosis can affect the sensory, motor,
cognitive, and even autonomic functions of the CNS, leading to
a wide range of possible presentations. It takes several forms,
with new symptoms either occurring in isolated attacks
(relapsing forms) or building up over time (progressive forms).
Between attacks, symptoms may disappear completely;
however, permanent neurological problems often remain
especially as the disease advances (Lublin et al., 2014).

The etiology and pathogenesis of MS is complex and
multifactorial, involving many interlacing mechanisms: genetic
factors, environmental agents, and autoimmune responses. The
environmental factors may include smoking, vitamin D
deficiency, lack of sunlight exposure, and infectious agents.
Many theories had considered viral infections as a possible
cause of MS, in support of which is the presence of clear
examples of inflammatory demyelinating disease caused
directly or indirectly by viral infections in both humans and
animals. In addition, there is a beneficial role of interferon beta
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CIntroduction

(IFNB) in MS treatment which is one of the most popular
antiviral agents (Abdulrahman et al., 2014).

Epstein-Barr virus (EBV), a herpes virus belonging to
the family herpesviridae, is well known for its ability to induce
lifelong latent infection. Many diseases are associated with
EBV infection, for example, infectious mononucleosis (IM)
and many types of malignancies, and it is thought to be related
to some diseases of autoimmune origin (Chiu and Sugden,
2016).

There is obvious similarity between EBV and MS
regarding their epidemiological pictures, and it was observed
that most MS patients had a history of IM a few years before
onset. The relation between EBV and MS may give hope for
development of biomarkers for prediction of disease
development, early diagnosis, prediction of prognosis, curing or
even preventing MS through an anti EBV vaccine or antiviral
therapies (Toepfner et al., 2012).
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6his study aims to analyze the association between EBV
infection and MS.
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Chapter 1:

MULTIPLE SCLEROSIS
1. Epidemiology:

WUltiple sclerosis is the most common demyelinating
disease seen in high income countries. It affects about 2.5
million persons in the world, and has a heterogeneous
prevalence worldwide: it is highest in North America
(140/100,000 population) and Europe (108/100,000), and
lowest in East Asia (2.2/100,000 population) and subSaharan
Africa (2.1/100,000) (Figure 1). In several countries, the
gender ratio for MS incidence (women/men) went from 2/1 to
3/1 from the 1950s to the 2000s (Leray et al., 2016).

GLOBAL “M
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Figure 1: Global distribution of MS (Wallin et al., 2019).

2. Risk factors:

Multiple Sclerosis is believed to occur as a result of some
combination of genetic and environmental factors such as
infectious agents (Kaminska et al., 2017).
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2.1 Genetic factors:

Multiple sclerosis is known to be a partially heritable
autoimmune disease. The risk of developing MS increases from
typically 1 in 1,000 in the normal population to 1 in 4 for
identical twins when one twin is affected. Much of this
heritability is now explained and is due almost entirely to genes
affecting the immune response (Parnell and Booth, 2017).

Over 200 genetic risk variants, all single nucleotide
polymorphisms (SNPs), have now been described and, of these,
110 non-major histocompatibility complex (MHC) genetic loci
have been detailed (Beecham et al., 2013) and 13 MHC loci
identified (Moutsianas et al., 2015).

The largest and first identified genetic risk factor is an
allele from the MHC class Il human leucocyte antigen (HLA)-
DRB1 gene, HLA-DRB1*15:01, which increases risk about
threefold. The HLA-DRB1 gene is expressed in antigen
presenting cells (APCs), and its protein functions in presenting
particular types of antigen to cluster of differentiation (CD)4" T
cells (Parnell and Booth, 2017).

Several MHC class | alleles have also been identified, all with
protective effects. These alleles present antigens to CD8" T cells, or
interact with natural killer (NK) cells. CD8" T cells responding to
antigens presented by these protective alleles may be more
effectively activated. Or, these alleles could facilitate superior
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