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Abstract
An array of recently published manuscript globally have proposed the stages of different pathogenic pathways in multiple sclero-

sis. These research were focused on both biopsy and autopsy. Based the review data on clinical, imaging and cerebrospinal fluid sug-

gest that most of the cases were disseminated encephalomyelitis rather than MS pathogenesis. Cognitive impairment is a common
and disabling feature of multiple sclerosis. It may contribute to withdrawal from work than physical disability. The article delivers the
importance for early diagnosis and management of disabilities in MS, before it develops an irreversible entry.
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Introduction
Over the past few decades enormous articles drafted by a group

of neuropathologist have provided an novel approach in the pathogenesis of multiple sclerosis (MS). These new ideas were highly

impact which leads to innovative therapeutic guideline for treating MS. By the same concept, differentiating MS from other inflam-

matory diseases, both clinically and in terms of diseases assumes
great importance. It has observed that T-cell mediated immune re-

sponse is the commonest source in the development of MS lesions.
Antibodies migrated against surface membrane of myelin sheet are
one of the factor involved in demyelination process [1]. Multiple

sclerosis (MS) is an central nervous system (CNS) disorder. It is an

autoimmune origin in which T cells specifically recognizing myelin
fragments induce tissue damage and leads to lesion in the CNS.

The inflammatory response leads to demyelination and axonal and

neuronal loss. Various symptoms of MS include numbness, paresis,

Clinical manifestation of MS [4]
There are different types of MS. Nearly 85% of MS patients ini-

tially present with a relapsing-remitting type of MS. In certain cases

there is a conversion over time to a secondary chronic progressive

type of MS (SP-MS). About 15% of cases present with a primary

progressive disease course (PP-MS). A small percentage of these
patients has a progressive relapsing MS disease course (PR-MS)
with fast progressive type of disease [5,6]. A relapse can be diag-

nosed if a patient has new symptoms or an aggravation of symp-

toms that lasts for more than 24h. To diagnose MS, the appearance

of symptoms and the presence of lesions in space and time in the
CNS as demonstrated by nuclear magnetic resonance (NMR) is
needed.

Pathology of lesions in MS [6]
Ms lesions are classified on the basis of myelin laden macro-

visual disturbance, bladder dysfunction and others. The disease to

phages. In acute and chronic active lesions the axons are preserved

world with most affected patients distant from the equator [2]. The

oligodendrocytes and only few macrophages or/and microglia cells

be mainly on the white matter of the CNS. Over last years affects

grey matter. Prevalence of MS differ depending on the region of the
genetic influence is mainly mediated by HLA II genes. Environmental influences are demonstrated by migration studies. There is an

influence of the vitamin D level and sun exposure with reduction

of susceptibility with increased serum vitamin D levels It has been
demonstrated that also smoking has a strong negative influence on

MS in context of certain HLA genes. Various multiple events leading
to MS [3].

while any macrophages present in these lesions that have taken up

myelin. In contrast, in inactive plaques there is loss of axons and
are present [7]. There are also smoldering plaques that represent

an intermediate stage of chronic active and inactive lesions with a

hypocellular center and the presence of macrophages at the sharp
borders. Shadow plaques represent remyelinated lesions.

Immune response in MS-key players of innate and adaptive
immunity
The immune system is comprised of the innate and the adap-

tive immune response. Insights into both systems have their roles
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in humans have come from immune defects While components of
the innate immune response are reacting very fast to changes in

the homeostasis, the adaptive immune response takes more time
but reacts in a much more specific fashion [8,9].

Influence of the systemic immune response on MS
Most MS researchers believe that the systemic immunity is of

major importance in MS. Possibly MS is induced as an unwanted
side effect of a systemic immune response against foreign ‘non-

self’ antigens [10,11]. This could be due to molecular mimicry or
bystander activation. Molecular mimicry indicates that ‘non-self’

derived antigens share structural homology to ‘self’ antigens and

that this homology can lead to induction of CNS autoimmunity [1215].

Basis of disease initiation: The pathologic lesions that corelates

with clinical conditions of disease which focus on inflammation as-

sociated with active myelin degradation and phagocytosis [16-18].

A present research is to identify whether this neuro inflammatory
reaction is based on immune system or in response to primary
events impacting on the neural cells.

Causal factors in MS - general considerations
Chronic diseases such as MS typically have complex etiologi-

cal bases, which generally involve an interaction between the in-

dividual’s genetic background and the environmental events that
they experience during their lives. For example, as noted earlier,

an individual from northern North America or northern Europe
has a life-time risk of developing MS of approximately 0.1 - 0.2%
[19,20]. The risk for an individual with an affected family member

increases roughly in proportion to the genetic similarity between
themselves and the proband. Siblings of an MS proband (~50%
genetic similarity) have a 20 - 30 fold increased risk compared to

the general population. By contrast, monozygotic-twins (~100%
genetic similarity) have an MS risk that is approximately 10 times
this sibling risk. Despite this evidence of a strong genetic predis-

position, however, genetics is clearly not the only determinant. If
it were, the proband-wise concordance-rate for monotonic-twins
should be much closer to 100% than the reported 25 - 30% in the

highest-prevalence populations. In populations with lower preva-

lence, where the concordance-rate for monozygotic-twins is one

quarter to one half that in the north, this conclusion is even more
evident. As a result, in addition to genetic determinants, there

clearly must also be environmental and/or epigenetic factors that
contribute in important ways to MS pathogenesis [21].

Novel approaches for discovery of underlying pathology in MS
Genetics has helped to elucidate some underlying mechanisms

of MS and has put antigen presentation and the T cell in the center
of the MS pathology [22]. A major field that will further help to un-

derstand MS is epigenetics. As data is emerging that underscores

the importance of epigenetics. Hence incomplete understanding
of the mechanisms that drive chronicity and neural degeneration.
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Possibly a lot will be learned by technologies such as two photon

microscopy [23], imaging of cellular compartments and axonal

transport. good tool to study aspects of MS immunopathogenesis

and neurobiology [24]. When using EAE it should always be clear
that one. Humanization is of great importance in modeling, nevertheless it must be acknowledged that the degree of humaniza-

tion of models is low and the predictability of results obtained in

humanized animal models compared to wild type animal models
is not necessarily higher [25]. Possibly, the use of marmosets with

their higher genetic proximity to humans compared to rodents offers some advantages for specific well defined questions of great
importance Neuromyelitis optica (NMO) is a special disease entity

that is supposed to be caused in most cases by antibodies against
aquaporin-4. Aquaporin-4 is a water channel expressed on astrocytes [26]. In order to diagnose NMO, patients need to present with

optic neuritis and acute myelitis. In addition, there should be two of
three supportive criteria which include firstly a negative brain MRI
at onset, secondly a spinal cord MRI with contiguous T2 weighted

signal abnormality extending over 3 or more vertebral segments

and thirdly seropositivity for acquaporin-4 antibodies. So far it is
not completely solved if NMO is a subtype of MS or a completely

separate disease entity. NMO is presently treated by corticosteroids,
azathioprine, mycophenolate mofetil, mitoxantrone, cyclophosphamide, intravenous immune globulin (IVIG), rituximab, plasmapher-

esis or eculizumab a mAb directed against the complement factor
C5 So far no large controlled trials have been conducted, although
at present much effort is being done to find efficacious therapies

[27]. So far rituximab treatment that leads to B cell depletion seems
to have the best clinical outcomes. Classical MS therapies like interferon-beta preparations, natalizumab and fingolimod have not

worked or rather have increased disease severity. Therefore, much
care should be taken in the diagnosis and treatment of NMO.
Causal environmental factors in MS

Over the years, many environmental factors, including physi-

cal trauma, psychological stress, vaccinations, smoking tobacco,

typhoid, small pox, Epstein-Barr virus (EBV), human herpes virus
(HHV), chicken pox, Chlamydia, other infections, vitamin deficiencies, low-sunlight, cosmic-rays, ionizing radiation, occupational

hazards, living with domesticated animals, dietary habits, mercury
amalgam tooth fillings and toxic exposures have all been postulated to be linked to MS pathogenesis [28]. Although the evidence for

many of these factors is quite weak, some continue to have strong
proponents and no single factor has been established as associated.

Neither can any factor be excluded completely although many lack

credible scientific evidence, biological plausibility, or both. Conse-

quently, here the focus will be on the potential relationship of MS to
Vitamin D deficiency and/or EBV infection [29].

Interactions between genetics and the environment
Interaction has been observed between genetic make up and

an environment which are indicated by the observation that the

proband-wise monozygotic-twin concordance-rate for women it is
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significantly larger the same rate for men. Results of consequenc-

es of observed difference proves that current prevalence of MS is
greater in women than men For example, considering some of the
potential environmental factors, it might be that women use more

sun-block or sun-avoidance than men and, therefore, they experience greater vitamin D deficiency [30]. Or it might be women have

better hygiene as children than men and, thus, acquire EBV infections later in life. Alternatively, it could be that there are gender-

specific differences in vitamin D metabolism, such that men and
women experience a deficiency at different levels of absolute ex-

posure [31]. Also, it could be that women have a greater likelihood
of actually developing MS once the necessary environmental and

genetic events have come together or it could be that some combi-

nation of these factors contributes to the observed gender-specific
differences [32].

Summary and Outlook
A thorough study of MS has been surveyed. It is very evident

that T cells are in the center of the immune pathogenesis of relapsing MS. This is underscored by the positive response of therapeutic agents that target or modulate T cells. MS induced cause

is unknown. unfamiliar regarding the events that lead to chronic

disease unrelated to relapses. Possibly the antigens driving this
type of disease are different. other mechanisms might be operative
such as dysregulation of ion channels and disturbance of axonal

transport due to cellular disturbances or underlying defects.MS is
an exciting field to work in and there is still ample opportunity to

discover novel pathways leading to tissue damage. In order to do

so it is of major importance to work with the best suited models
and tools.
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