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Stem-cell derived insulin-producing cell transplantation for STZ- diabetic rats: Comparison between bone marrow and dental pulp derived cells
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Abstract (not more than 300 words)

Remarkable progress has been made in regenerative medicine to generate a sustainable source of stem-cell derived insulin-producing cells (IPCs) for the purpose of diabetic therapy. In this study, we aimed to assess the effects of IPCs obtained from two different tissues as a therapeutic approach for streptozotocin-induced (STZ) diabetic rats. 

Stem cells from the dental pulp (human dental pulp stem cells: DPSCs) and from human bone marrow (bone marrow mesenchymal stem cells: BM-MSCs) were induced to differentiate into insulin-producing cells in a 3D and conventional 2D culture setting using a stepwise protocol under hydrogen sulphide exposure. Morphological changes, expression of β-cell markers, INS, C-peptide, Pancreatic Polypeptide, GLUT-2, and glucose-stimulated insulin secretion were compared between 3D differentiated groups, 2D differentiated groups, and with non-differentiated stem cells. STZ-induced diabetic male nude rats under temporary insulin treatment were transplanted with non-differentiated stem cells as a control, 3D-IPCs, or 2D-IPCs. Blood glucose and ketones levels were monitored regularly, and glucose tolerance test was conducted 3 weeks after transplantation. Blood and tissue samples were collected and used to carry out biochemical analyses, protein expression, and immunohistochemical staining.

3D-IPCs-derived from DPSCs demonstrated superior differentiation potential towards a mature pancreatic β-cell as compared to other groups. Rats treated with 2D-IPCs from DPSCs and BMSCs and 3D-IPCs-derived from BMSCs did not alleviate hyperglycemia. In contrast, 3D-IPCs-derived from the DPSCs exhibited improved blood glucose and ketone levels until four weeks after transplantation, even after insulin therapy was discontinued. It also had better glucose tolerance compared to other groups and IHC revealed the presence of the transplanted islet-like tissues in the graft site. Thus, 3D cultured IPCs-derived from DPSCs demonstrated superior results compared to other groups by effectively controlling glycemic levels and improving the overall health condition in diabetic rats.
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