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Mesenchymal stromal cells (MSCs) are non-specialized adult stem cells (ASCs), cells
that reproduce to provide specific cytotypes [1]. MSCs were first recognized and identified
in bone marrow in the 1970s [2]. To date, other MSC sources have also been identified,
such as umbilical cord, amniotic fluid, subcutis, dental tissue, skeletal muscle, synovium,
liver, lungs, and placenta [3–8]. In 2006, the Mesenchymal and Tissue Stem Cell Commit-
tee of the International Society for Cellular Therapy proposed three minimal properties
for defining human MSCs: plastic adherence, multilineage differentiation (chondrocytes,
osteoblasts, and adipocytes), and the expression of specific markers (CD105, CD73, and
CD90) [9]. MSCs and their conditioned media (CM) are considered to be promising in
regenerative–reparative medicine, cell therapy, and tissue engineering [10–14] due to their
effects on tissue and organ homeostasis, revascularization, and tissue repair, as well as their
immunomodulatory, anti-inflammatory, pro-angiogenic, pleiotropic, and tropic abilities.
For this reason, considerable efforts have been made to introducing advanced MSC-based
therapy into clinical practice. This Special Issue seeks to collect the latest innovative findings
and achievements in the field of MSC-based therapy. Sarikidi et al. discuss the potential
role of the immunomodulatory mechanism of mesenchymal stem cells in amyotrophic
lateral sclerosis (ALS) [15]. The authors investigated the effects of hMSCs and an hMSC-CM
on Cu/Zn superoxidase dismutase 1G93A (SOD1G93A) transgenic primary motor neurons
(MNs). They showed that the co-culture of hMSCs and MNs resulted in slightly higher
MN numbers, but did not protect against staurosporine (STS)-induced toxicity, implying
marginal direct trophic effects of hMSCs. They found high levels of vascular endothelial
growth factor (VEGF) and C-X3-C motif chemokine 1 (CX3CL1) in the hMSC secretome.
Moreover, the co-culture of hMSCs and MNs showed an altered gene expression of growth
factors and cytokines/chemokines in both MNs and hMSCs. In addition, hMSCs cocul-
tured with SOD1G93A MNs showed the upregulation of CX3CL1 and its receptor CX3CR1
and the downregulation of interleukin- 1 β (IL1β) and interleukin-8 (IL8). Conversely,
MNs exhibited the upregulation of some growth factors as well as CX3CR1 upon hMSC
co-culture. The authors indicated that hMSCs only provide moderate trophic support to
MNs via growth factor gene regulation and may mediate anti-inflammatory responses
through the CX3CL1/CX3CR1 axis, but also increase the expression of pro-inflammatory
cytokines, which limits their therapeutic potential.

Santilli et al. discuss the role of gangliosides (GGs) in the multilineage differentiation
process of mesenchymal stem cells of several types, such as umbilical cord-derived MSCs
(UC-MSCs), bone marrow-derived MSCs (BM-MSCs), dental pulp-derived MSCs (DPSCs),
and adipose-derived MSCs (ADSCs). They evidenced a role of GGs as specific markers
of the cellular state of undifferentiated and differentiated MSCs that are involved in the
multilineage differentiation process (osteogenic, chondrogenic, neurogenic, and adipogenic
lineage). Moreover, they examined the possible role of GGs as specific cell surface markers
to identify or isolate specific mesenchymal stem cell isotypes and their potential use as
additional markers for the quality control of cell-based therapies [16]. Several authors
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showed a switch in the ganglioside pattern during the multilineage differentiation process
of different MSCs [17–20]. Moreover, the identification of the expression of specific GGs
during a different stage of MSC commitment may enable the use of these molecules as
potential targets to isolate specific MSC clones (magnetic immunodetection). The authors
conclude that a better knowledge of ganglioside expression in stem cells will allow for
the better separation of specific clones for their utilization in regenerative medicine. Zhu
et al., in their paper, aimed to examine the efficacy of hypoxia-inducible factor (HIF)–1α-
overexpressing MSC (HIF-MSC) transplantation in experimental colitis and investigated
the immunity regulation mechanisms of HIF-MSC via macrophages. They showed that HIF-
MSC transplantation significantly attenuated colitis in terms of weight loss rate, disease
activity index (DAI), colon length, and pathology score, and effectively rebuilt the local
and systemic immune balance. Moreover, they observed that HIF-MSCs significantly
decreased the number of M1-like macrophages and increased the number of M2-like
macrophages in colon tissues. Moreover, co-culture with HIF-MSCs reduces the expression
of pro-inflammatory factors (CCR-7 and inducible nitric oxide synthase) and increased the
expression of anti-inflammatory factors and arginase I in induced M1-like macrophages. In
addition, they observed the upregulation of the expression of downstream molecular targets
of phosphatidylinositol 3-kinase-γ (HIF-1α, p-AKT/AKT) in the colon tissue during HIF-
MSC treatment. Finally, the authors demonstrated that modified MSCs over-expressed HIF-
1α, which effectively regulated macrophage polarization through PI3K-γ. In conclusion, the
authors showed that HIF-MSC transplantation in mice with experimental colitis resulted in
a good immune balance and mucosal rehabilitation, thereby proving to be a potentially
effective treatment for IBD or other inflammatory diseases [21]. Several authors have
shown that the MSC secretome contains the anti-inflammatory cytokines IL-10 and TGF-β,
along with other uncharacterized molecules [22]. In this view, Paganelli et al. discuss
the role of Galectin-3 (GAL-3), a molecule produced by MSCs and other cell sources
under inflammatory conditions. In fact, GAL-3 seems to be highly expressed by MSCs
under inflammatory conditions [23], is exposed on the cellular membrane surface, and
is released in soluble form. Based on previous findings reporting an anti-inflammatory
action mediated by its natural ligand GAL-3BP, in their paper, the authors evaluated the
regulation of GAL-3 in LPS-induced inflammation in human gingival mesenchymal stem
cells (hGMSCs). hGMSCs were stimulated with LPSs, and the expression of NFκB p65,
MyD88, and NALP3 were evaluated with or without GAL-3, utilizing immunofluorescence,
Western blot assay, and RT- PCR. They showed that GAL-3 inhibited the expression of TLR4,
NFκB p65, MyD88, and NALP3 in hGMSCs induced via LPSs. Moreover, the addition
of either GAL3-BP or the antibody to GAL-3 blocks GAL-3-mediated effects and restores
the expression of LR4, NFκB p65, MyD88, and NALP3. The authors conclude that GAL-3
induces the downregulation of the LPS-induced inflammatory program in MSCs and
modulates the LPS-induced inflammatory program in MSCs.

In this Special Issue, some papers have been collected in which the potential role of
MSCs and their secretome on tissue and organ homeostasis, revascularization, and tissue
repair, as well as their immunomodulatory and anti-inflammatory capacities, have been
investigated. This role seems to be different depending on the selected cytotype, providing,
in some cases, trophic support with a rebalancing of the immune system, and sometimes an
increase in proinflammatory cytokines, limiting, in this case, their utilization in regenerative
medicine. Therefore, the need emerges for greater knowledge and characterization of the
different cytotypes of MSCs which could be based on the expression of specific gangliosides,
which would thus represent real markers of the specific MSC cytotype.
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