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Clinical applications of mesenchymal stromal cells (MSCs)
are being thoroughly studied for a number of conditions,
including solid organ transplantation, autoimmune and
hematological disorders, and bone restoration. Furthermore,
avibrant (paracrine) connection between MSCs and recipients
was revealed by growing understanding of their mechanism
of action.found new mediators like extracellular vesicles
(EVs) and (immune) cells. It has been demonstrated that
both paracrine signals and EVs contribute to the actions of
MSCs and could either serve as therapeutic alternatives or
supplement MSC-based therapies. The numerous facets of
MSC-based therapy are covered in this Special Issue of Cells,
which also contains reviews and original data papers on
preclinical models, clinical research, and MSC manufacturing
techniques.After an ischemic stroke, functional rehabilitation
alternatives are still scarce. In a preclinical setting, early MSC-
based methods have failed to replace dead neurons following
stroke events; nonetheless, other characteristics of MSCs,
like the release of growth Recent research has discovered
several important mediators of their therapeutic impact,
including factors near the damaged site, the encouragement
of axonal outgrowth, neuro- and angiogenesis, and synaptic
remodeling. Physical exercise is another popular therapeutic
option for stroke recovery (PE). PE reduces cognitive decline,
enhances neuroplasticity, and improves motor dysfunction.
Nucci and associates.used noninvasive molecular imaging
tools to examine the impact of MSC-based cell treatment
and physical exercise training in a mouse stroke model. PE
combined with local MSC therapy produced the enhanced
ability to perform intricate movements and a quicker rate of
symmetry recovery over time [1].

Additionally, MSC tracking revealed a higher signal at the
injured region, suggesting that there are more cells there,
particularly during the acute phase of stroke [1,2].For
ischemic stroke treatment, systemically administered MSCs

would need to pass through the blood-brain barrier (BBB) to
get to their site of action and start working. The information
MSC administration that is currently
accessible was evaluated by Yarygin et al.for the transport of
MSCs into the brain. They came to the conclusion that given
MSCs either pierce the blood-brain barrier and cause homing
in the perivascular space and deeper migration into the
parenchyma, or they temporarily adhere to the walls of the
cerebral arteries and eventually return to the bloodstream
[3].0ne intriguing way to increase the therapeutic efficacy
of MSCs is to prepare them before administering them in
vivo. Preconditioning MSCs through changes to their physical

on intra-arterial

surroundings, chemical or pharmacological agents, bioactive
components, or particular gene alteration may increase
survival and enhance immunomodulatory function.impacts.
The Cheng review sheds light on several preconditioning
techniques meant to maximize MSCs' ability to prevent
allograft rejection. For other advancements, it talks about
cutting-edge approaches as the ex vivo therapy of the allograft
prior to implantation or the simultaneous transfection of
several genes [4].

The crucial subjects of MSC manufacturing guidelines and
storage are also covered in this special issue. MSCs are
classified as advanced treatment pharmaceuticals under
European Regulation 1394/2007, which mandates that they
be manufactured in accordance with good manufacturing
practice (GMP) guidelines. Strictly structured procedures
are needed for staff organization, equipment and premises
qualification and monitoring, raw material management,
and beginning materials; quality assurance; technical
manufacturing procedures; and MSC release, thawing, and
infusion [5].

Lechanteur and associates.thoroughly explain how they
modifiedtheircurrentclinical-gradeMSCproductionprocedure
to a fully GMP-compliant setup, including confirming the ex
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vivo culture and proving the stability of both fresh and thawed
MSCs over the short and long term. Additionally, they verified
a variation of the procedure,especially for the production of
new MSCs for local injection in Crohn’s disease treatment [5].
Cell storage media and MSC preservation are also significant
aspects that can impact MSC viability and subsequent efficacy
prior to their actual application, in addition to manufacturing
processes. Scie Zynska et al. examined the impact of storage
at low temperatures.liquids on the stability of MSC. They
come to the conclusion that in order to maximize in vivo
survival as well as immunomodulatory and therapeutic
qualities, MSCs must recover from cryopreservation before
being administered [6].

It is challenging to establish universal recommendations
because only 25% of clinical trials utilizing MSCs offer
information on production parameters or product viability,
highlighting the necessity of comprehensive testing of ideal
manufacturing conditions.A concern with the MSC field in
general is summarized in the review that Scie zy nska et al.
gave. There are already over 75,000 papers on MSCs, and
it can be challenging to sift through the growing number of
journals to uncover insights that advance the science toward
the creation of clinically effective MSC treatment.To create a
fair assessment of the therapeutic potential and limitations
of MSCs, it will be beneficial to promote the publication of
unfavorable research in the area. Additionally, the assessment
of published work using impact criteria alone will need to
be reconsidered by incorporating a repeatability factor as a
measure of quality [7].

Manuscripts that persuasively support another investigation
may be given priority for publication in such a situation,
strengthening the groundwork for upcoming clinical trials.
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