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Spinal cord injury (SCI) causes inflammation and neuron degeneration, leading
to loss of functional movement. Since the availability of SCI treatments are still
limited, stem cell therapy is an alternative clinical treatment for SCI and
neurodegeneration disorders. Human umbilical cord Wharton’s jelly-derived
mesenchymal stem cells (hWJ-MSCs) are excellent options for cell therapy, since
they are simple to deliver and have not shown any negative impacts on allogeneic
transplantation. This study aims to induce hWJ-MSCs into neural stem/progenitor
cells in sphere formation (neurosphere) by using neurogenesis-enhancing small
molecules (P7C3 and Isx9) and transplant to recover SCI in rat model. Neurospheres
induction were characterized by immunocytochemistry (ICC), western blot, and gene
expression analysis before transplantation. The result of protein and gene expression
showed that neurospheres, induced by 10 puM Isx9 for 7 days, produced neural
stem/progenitor cell markers such as nestin and B-tubulin 3. Additionally, neural
stem cells differentiation through Wnt3A signaling pathway regulation marker (B -
catenin and NEUROD1) were also expressed. The neurospheres from the 7-day Isx9
group were selected to be transplanted into 9-day SCI rats. Eight weeks after
transplantation, rats transplanted with the neurospheres could move normally, as
shown by behavioral tests. Histological results showed that MSCs and neurospheres
were detected in the injured spinal cord tissue and can produce neurotransmitter
activity. The neurosphere transplanted rats showed the lowest cavity size of the SCI
tissue resulted from injury recovery mechanism in the spinal cord.

In conclusion, hWJ-MSCs could differentiate into neurospheres using 10 uM Isx9

media through Wnt3A signaling pathway. Eight weeks after transplantation, neurospheres



could be detected and differentiated into neural lineage with neurotransmission
function. The SCI rats with neurospheres transplant had better recovery of the SCI

tissue and movement than the SCl rats without transplantation of neurospheres.
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