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A Commentary on

Mesenchymal stem cells in the treatment of spinal cord injury: mechanisms,
current advances and future challenges

by Xia Y, Zhu J, Yang R, Wang H, Li Y and Fu C (2023). front. Immunol. 14:1141601.
doi: 10.3389/fimmu.2023.1141601

Background

We are writing a commentary after reading with great interest the article entitled
“Mesenchymal stem cells in the treatment of spinal cord injury: Mechanisms, current
advances and future challenges” by Dr. Xia and co-workers, published in the Frontiers in
Immunology in February 2023 (1).

The author presented a comprehensive narrative review of the molecular mechanisms
and therapeutic interventions for spinal cord injury (SCI), highlighting current and future
potential applications of stem cell therapies, including mesenchymal stem cells (MSCs).

This is a complex and fascinating topic and I congratulate the author for the level of
precision with which he has presented all the pros, cons, limitations, and challenges
associated with the implementation of mesenchymal stem cell therapies for SCL.

MSCs have some well-known advantages over other types of stem cells, such as their
multipotency, immunomodulatory capabilities and ease of isolation and culture.

With the aim of stimulating discussion and enhancing the value of the study, some
additional considerations regarding the feasibility, efficacy, and safety of xenogeneic ovine
bone marrow mesenchymal stem cells transplantation in SCI are reported here.
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Xenogeneic mesenchymal stem cells
for SCI

We would like to draw attention to further innovative aspects of
the potential applications of MSCs. Our group investigated the
feasibility, efficacy, and safety of xenogeneic sheep bone marrow
MSC transplantation in a Wistar rat spinal cord transection model
(2). We retrovirally transfected the isolated and cultured xenogeneic
MSCs with the Discosoma Red Fluorescent Protein (dsRFP) gene
prior to transplantation, which was performed through a mid-
thoracic laminectomy and the cells relied in the form of a semi-
liquid suspension with fibrin glue.

Interestingly, despite the simple model used, the lack of
scaffolds and the lack of a specific injection technique, we found
some evidence of engraftment of MSCs at the injury sites,
confirmed by the presence of red fluorescence. The transplanted
cells also showed de novo locally induced positivity for nestin,
tubulin BIII, NG2 glia, neuron-specific enolase, vimentin and 200
kD neurofilament. In addition, the clear transdifferentiation of
xenogenic MSCs into a neuroglial phenotype was able to promote
a significant and durable partial functional recovery of motor
functions in the rat study group (P <0.001) as assessed by the
Basso-Beattie-Bresnahan locomotor scale.

We believe that the cautious enthusiasm generated by the
successful xenogenic use of MSCs in SCI could act as a fulcrum
to pave the way for a new line of research, theoretically able to
broaden the spectrum of possible grafts for neuroregeneration.

Our group has also highlighted the enormous potential
applications of stem cell therapies, especially MSCs, in the
treatment of traumatic brain injury, cranial and spinal bone
defects and primary malignant brain tumors, with most of the
completed or ongoing trials already in phase 2 (3-5).

Immunogenicity, oncogenicity and routes of administration are
still concerns, but the refinement and improvement of vector design
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and delivery should combine to definitively lead the transition from
a purely mechanical to a biological era in the treatment of SCI.
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