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Opinion

During the last decades growing attention has been
given to extracellular vesicles (EVs) released by the cells
as new specialized structures for intercellular
communication without direct cell contact. EVs are small
membrane vesicles, commonly distinguished in
microvesicles (MVs) (100-1000nm in diameter) and
exosomes (EXO0s) (40-100nm in diameter), which differ in
size, content and mechanism of formation [1]. They are
involved in different biological processes, including
neuroinflammation.

The implication of EVs in the pathogenesis of
neurological disorders, such as Alzheimer’s, Parkinson’s
diseases, and Multiple Sclerosis (MS), has been already
reported [2].

MS is a chronic autoimmune inflammatory
demyelinating disease of the central nervous system
(CNS), characterized by autoreactive lymphocyte,
microglial activation and chronic neurodegeneration
[3,4].

The last revision of the 2010 McDonald criteria has
given back absolute diagnostic relevance to the
oligoclonal bands [5], certainly the most validated disease
biomarker in MS, therefore to possibly find and define
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others represents an interesting and very attractive
future goal.

In this scenario, one of the most emerging biomarkers
includes EVs, immediately investigated as a potential
source of information on cells involved in the
pathogenesis of MS.

Although there is growing interest to study EVs, on the
other hand, there are some issues that make difficult
clinical application of EVs: clear and standardized
characterization of the EVs, nomenclature, their biological
significance and, specially, their content.

Despite these limitations, current knowledge on EVs is
promising for research developments in the near future
and continues to attract researcher’s attention.

During last years, several groups have focused on the
study of EVs in CSF and blood of patients suffering from
MS.

One of the most important findings concerns the study
that described increased numbers of the myeloid-derived
EVs in the CSF of MS patients correlated linearly with
gadolinium-enhancing MRI lesions, an index of active
phase of disease [6]. Although the analysis of EVs in CSF
represents an effective tool for the study of
neurodegenerative diseases, analysis of this type are
difficult to perform due to the limited size of the available
sample, and because it is impossible to assess EVs’ trend
over time for ethical reasons. For this purpose, many
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researchers gave attention to the evaluation of EVs in
more accessible biological fluids, such as peripheral blood,
urine and saliva.

Increased levels of EVs released by other cell types,
such as monocytes, leukocytes, platelets and endothelial
cells, were observed in MS patients compared to healthy
donors (HD) [7-9]. It has also been described that EVs
increased the permeability of the brain blood barrier
(BBBY) in vitro, disrupting the endothelial barrier function
[10].

Considering EVs as biomarkers of therapeutic efficacy
in MS, the reduction of endothelial EVs has been observed
after IFN-B 1b administration by Jimenez, et al. [11] as
well as impairment of monocyte-EVs complex formation
and transendothelial migration.

On the contrary, Saenz Cuesta, et al. [8] reported
higher counts of plasma platelet MVs, lymphocyte MVs,
and monocyte MVs in IFN-B and natalizumab-treated
patients.

Very recently, we have reported IFN-f 1a,
Teriflunomide and Fingolimod effects observing the
reduction of monocyte-derived MVs shedding in MS
patients compared to HDs [7,12].

Despite the growing interest in biological relevance of
the EVs in MS pathogenesis, an open question remains
about EVs content. Many reports have focused on the
miRNA content, trying to define a molecular signature of
disease status and progression. In particular, four
exosomal miRNA were found differentially expressed in
relapsing-remitting MS patients compared to HD: hsa-
miR-122-5p, hsa-miR-196b-5p, hsa-miR-301a-3p, and
hsa-miR-532-5p [13].

In the lights of these important findings, it is clear how
circulating EVs could be proposed as reliable biomarkers,
providing information about clinical disease status and
progression, but also therapeutic efficacy in MS. However,
in this scenario, there are some technical issues, yet not
solved, that make it difficult the translation of the EV
analysis into the clinical practice. First of all, approaches
to measure and analyse EVs in biological fluids represents
the crucial point to be addressed in the future, in order to
obtain a standardized procedure to separate the different
types of EVs and thus to optimize also cargo analysis.

Secondly, it must be taken into account that the EV
biological roles are nowadays not fully elucidated.
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Certainly, EVs may represent a reliable and accessible
biomarker of neuroinflammation or neurodegeneration,
with a potential role in clinical practice if research will
reveal their content and procedures will be developed to
allow the routine detection of this content in individual
samples.

Nevertheless, a lot of effort has been made and further
efforts need to be planned to improve those lacking
points, in order to evaluate the real power of the EVs as a
novel tool in neurological diseases.
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