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Mesenchymal stem/stromal cells (MSCs) are considered a relevant therapeutic prod-
uct for various clinical applications. They have generated great interest as cell therapies
for a range of inflammatory and autoimmune conditions [1]. Residing in different niches,
these progenitor cells are involved in tissue homeostasis. Though largely debated, the
presence of circulating endogenous MSCs (native MSCs) has been reported in multiple
pathophysiological conditions, but the significance of such cell circulation is not known
and therapeutically untapped [2]. In vitro, they are fibroblast-like cells with a great ability
to adhere to plastic and they display a specific phenotype. The immunological profile of
MSCs should be carefully evaluated, particularly regarding their immunogenicity. MSCs
can be virtually found in almost all tissues, which makes easy their isolation and expansion.
The sources of MSCs must be acknowledged and optimized to ensure their appropriate
identity and properties. However, there are still many limitations and unresolved problems
regarding stem cell therapy in terms of ethical barriers, immune rejection, tumorigenicity,
and cell sources [3]. Depending on their origin, they can exert several functions includ-
ing support of hematopoiesis, tissue repair, immunomodulation, and the stimulation of
resident progenitor cells. Although these cells possess robust therapeutic properties that
can be applied in the treatment of different diseases, variables in preclinical and clinical
trials lead to inconsistent outcomes [4]. Historically applied for regenerative medicine, the
capacity of MSCs to differentiate into multiple lineages was linked to their therapeutic
function. As proposed, they may act as trophic and anti-inflammatory signaling cells
rather than by differentiating cells. MSCs are not immune cells but tissue precursor cells
with immunomodulatory features that show important interplay and interactions with
other tissue progenitor cells. It is likely that the beneficial effects of MSCs result from their
paracrine pathways affected by either local environment or culture conditions [5]. Indeed,
MSCs, by sensing different signals within the local tissue, are environmentally responsive
cells that show plasticity in their functions. The influence of the environment allows MSCs
to adapt their fate when facing tissue challenges. It is now recognized that they release
different mediators including growth factors, cytokines, and genetic material underlying
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the therapeutic effects of MSCs. These molecules may be secreted or packaged within
extracellular vesicles (EVs). EVs are nano-sized membrane-bound vesicles that shuttle
important signals between cells to maintain physiological homeostasis. By selectively
isolating these MSC-derived vesicles, they can be infused instead of the cells for different
clinical purposes [6]. EVs not only have the same effects as MSCs, but they also have the
advantages of targeted delivery, low immunogenicity, and high repairability. Pre-clinical
studies using animal models of disease have been conducted with MSC-derived EVs. The
effectiveness of these strategies is associated with the presence of several parameters that
might impact the quantity and quality of the released EVs. The mechanism of action of EVs,
which is required for translating preclinical data to clinics, remains to be determined [7].
Whereas many characteristics of MSCs have been reported, other aspects of their biological,
immunological, and trophic features during tissue healing need to be more clarified. All
these features will contribute in improving the safety and efficiency of MSC-based therapy.
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