Neuronal Regeneration and Functional Recovery in Injured Rat Spinal Cord after Human Dental Pulp Derived Neural Crest Stem Cell Transplantation 
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Summary

Objective: This study aimed to analyze the effect of human Dental Pulp-Neural Crest Stem Cells (hDP-NCSCs) delivery on lesion site after spinal cord injury (SCI), and to observe the functional recovery after transplantation.

Methods: Neural Crest Stem Cells(NCSCs) were isolated from human Dental Pulp (hDP). The experimental rat population was divided into four groups (n=24): only laminectomy(1); laminectomy+trauma (2); laminectomy+trauma+ phosphate-buffered saline (PBS) (3); laminectomy+trauma+hDP-NCSCs (4), respectively. Their behavioral motility were scored regularly. After 4-weeks, rats were sacrificed, and their spinal cords were examined for Green fluorescent protein(GFP) labeled hDP-NCSCs by immunohistochemical (IHC) stainings.

Results: In early postinjury (p.i) period, the ultrastructures of spinal cord tissue were preserved in Group 4. The majority of cells forming the ependymal region around the central canal were found to be hDP-NCSCs. While the gray-and-white-matter around the ependymal region were composed of GFP+/ Nestin+/ GFAP+/ BDNF+/ Vimentin+/ NF+/ S100+ cells, with astrocytic-like appearance. In addition, expression of proinflamatory cytokines (e.g. MPO) were decreased but expression of anti-inflamatory cytokines (e.g. IL-1ra) were increased in the stem cell-treated group. The scores showed significant motor recovery in hind limb functions in Group 4. However, no obvious change was observed in other groups. 

Conclusion: Mesenchymal (Vimentin+), Glial (GFAP+) and neuronal (Nestin+/ BDNF+/ NF+cells which express GFP+ cells in the gray-and-white-matter around the ependymal region could indicate the potential to self-renew and plasticity. In addition to this, alteration of expression of the proinflamatory and anti-inflamatory cytokines may indicate anti-inflamatory effects of stem cells in the injured spinal cord. Thus, transplantation of hDP-NCSCs might be an effective strategy to improve functional recovery following spinal cord trauma. Conclusively, molecular factors in cell fate decisions could be manipulated to enhance reparative potential of the cell-based therapy.

Keywords: Functional Recovery, Human Dental Pulp, Neural Crest Stem Cells, Spinal Cord Injury 

