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Abstract

Multiple sclerosis (MS) is a chronic inflammatory demyelinating disease of the central nervous system (CNS). Currently a single
accurate method for diagnosis of MS is lacking. Exosomes are small membranous transport vesicles providing a means of cell-to-
cell communication by transporting their cargo. Considering accumulating evidence emphasizing potential role of exosomes in
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the regulation of the immune system, circulating exosomes represent promising candidate biomarkers multiple sclerosis.

1. Background

MS is a chronic autoimmune, inflammatory, demyeli-
nating neurological disease of the central nervous system
(CNS) resulting in gradually worsening illness and subse-
quently, often progressive neurological impairment. Cur-
rently there is no single accurate diagnostic and prog-
nostic test for MS; diagnosis and disease monitoring are
based on multidisciplinary approaches including clini-
cal examination, magnetic resonance imaging (MRI), cere-
brospinal fluid (CFA) assessment, and electrophysiology
(1). Such diagnostic and monitoring approaches are costly
and still have limited ability to discriminate between dif-
ferent stages of the disease (2, 3). Therefore, the need for
simpler methods that might permit for rapid and reliable
diagnosis is necessary (4).

Exosomes are microvesicles of a size between 30 and
100 nm that are released from almost all living cells into
the extracellular space (5). Exosomes are believed to play
crucial role in cell-to-cell communication by transporting
their cargo (protein, coding-RNAs and non-coding RNAs),
and delivering it to target cells, which can profoundly in-
fluence the function of the recipient cell (5, 6). Exosomes
have been indicated to be implicated in pathogenesis of a
number of diseases, including cancer and neurodegener-
ative conditions (7, 8). Given that exosomes can cross the
blood-brain barrier (9, 10), the presence of circulating exo-
somes derived from affected and inflamed CNS cells in MS

patientsinis unsurprising. One of the most promising exo-
somal biomarker materials involves small noncoding RNA.

It is well established that numerous non-coding RNA
molecules are pivotal regulators of biological processes via
regulation of gene expression and protein synthesis. A par-
ticularly well understood class of non-coding RNA is mi-
croRNA (miRNA). miRNAs are endogenous 22nt noncoding
RNAs that post-transcriptionally regulate gene expression
and function (11).

Growing body of evidence shows the implication of
miRNAs in numerous physiological and pathological pro-
cesses and identified them as potential biomarkers, ther-
apeutic agents, or drug targets. Investigating the pat-
tern of miRNA expression in the immune cells, brain,
blood, and cerebrospinal fluid in patients with MS and in
experimental autoimmune encephalomyelitis (EAE) have
showed that several miRNAs are differentially expressed in
MS setting compared with controls. This makes the miR-
NAs potential to be used as diagnostic or drug-response
biomarker (12-14).

Until recently, most available studies focused on the
investigating free-floating extracellular miRNAs in biologi-
cal fluids; but, as exosomes effectively separate and protect
their content from the extracellular environment; mea-
surement of exosomal miRNAs likely provides a more re-
liable approach than the analysis of free- floating miRNAs
(15). Moreover, the exosome miRNA profile is specific to
target selected cells and induce changes that are prepro-
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grammed in the host cells (5). Thus, analysis of exosomal
miRNAs might provide important data on the setting of
MS.

2. Methods

The databases were searched for the terms “exosome”
and “microRNA” and “multiple sclerosis” for the terms in
title, abstract or both. Related articles were selected from
2015 to 2018. The number of available experiments was
quite low; however, taking into account the novelty of
the subject, we provide a brief overview of this emerging
method.

3. Results

A number of available studies have showed that exo-
somal miRNAs are dysregulated in MS patients and their
expression levels differed between disease subtypes. In
a study by Ebrahimkhani et al. (16) the authors iden-
tified differentially expressed exosomal miRNAs in both
relapsing-remitting MS (RRMS) (miR-15b-5p, miR-451a, miR-
30b-5p, miR-342-3p) and progressive MS patient sera (miR-
127-3p, miR-370-3p, miR-409-3p, miR-432-5p) compared to
healthy controls. They also showed that serum exosome
miRNA profiles have the potentials to distinguish MS pa-
tients from healthy controls, and also discriminate RRMS
from progressive forms of the disease with high accu-
racy. In other study by Selmaj et al. (17) four exosomal
miRNAs (hsa-miR-122-5p, hsa-miR- 196b-5p, hsa-miR-301a-
3p, and hsa-miR-532-5p) were identified to be differentially
expressed in RRMS patients versus healthy controls.

4. Conclusions

Altogether, exosomal miRNAs are putative biomarkers
to diagnose MS and also provide an approach for differen-
tiating MS subtypes, anticipating relapses and proposing a
customized treatment.
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