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Abstract:

Introduction: Stem cell therapy is a potential treatment for spinal cord
injury (SCI), and a variety of different stem cell types have been
evaluated in animal models and humans with SCI. Induced pluripotent
stem cells (iPSCs) with the possibility of patient-specific cell lineage
transplantation represent an attractive source for cell therapy in
regenerative medicine. In this study we investigated co-transplantation of
induced pluripotent derived neural precursor /oligodendrocyte progenitor
cells (iPSCs- NPCs/OPCs) potential for sensory response and functional
recovery compared to each single cell therapy.

Material and Methods: Two cell populations of neural precursor and
oligodendrocyte progenitor cells were generated from hiPSC. The iPSCs
/OPCs derived cells expressed PDGFRa, NG2, A2BS5, O4 specific
markers and iPSCs-NPC were highly expressed molecular features of
NPC such as Nestin and Sox1. Six study groups, were assigned, and the
cells were transplanted into severe injured spinal cord rats seven days
following contusion injury. The severity of model was confirmed by
histological assessments. The behavioral tests (Plantar and BBB score)
were examined for sensory response and locomotor function for 5 weeks
after SCI. Immunohistofluorscence evaluation five weeks after
transplantation performed to detect survival of transplanted cells in
epicenter of injury site.

Result: Behavioral tests (Plantar and BBB) during 5 weeks following
transplantation showed non-significant improvement in functional
recovery and sensory responses between study groups. But we saw a
statistically significant improvement of functional recovery in NPC and
NPC/OPC groups in all weeks.

Conclusion: : Taken together, it seems that iPSC-NPC/OPC
transplantation can provide protection to the injured spinal cord and lead
to rescue of neurons, but could not promote functional recovery after 5
weeks of SCI. We also found that the iPSCs-NPC/OPCs could survive
well over long periods of time. We hypothesized that greater



improvement in functional recovery may be required to more time
evaluation with transplantation of the greater number of cells into
multiple locations in severe injury model.

Key Words: Spinal cord injury, human induced pluripotent stem cells,
neural precursor cell, oligodendrocyte progenitor cell, co-transplantation
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1-Spinal cord injury
2- Poliomyelitis

3- Spinal bifida

4- Ataxia
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