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An investigation of factors that promote dental pulp regeneration and stem cell
differentiation in a rat model of coronal pulp regeneration

OK1J1, Takashi
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This study aimed (1) to elucidate cellular and molecular mechanisms involved

in the dental pulp regeneration in a rat coronal pulp regeneration model using mesenchymal stem
cell (MSC) implantation; and (2) to examine whether MSC-endothelial cell (EC) crosstalk participates

in the accelerated pulp regeneration after MSC-EC co-implantation, using a co-culture system. mRNA
and protein expression analysis of the regenerating pulp revealed M1-to-M2 transition of macrophages

and reinnervation with nerve growth factor upregulation during the pulp regeneration process.
LacZ-labeled cells were detected below the dentin bridge, suggesting differentiation of implanted
MSCs into mineralized tissue-forming cells. The co-culture upregulated vascular endothelial cell
growth factor secretion and mRNA expression of angiogenic factors and promoted tube formation in an
NF-kB dependent manner, suggesting the NF-kB pathway plays a major role in the MSC-EC
crosstalk-induced angiogenic responses.
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