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Clinical Application of drug repositioning strategy for bone regeneration
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We report the experimental findings associated with cell therapy during limb lengthening using
transplantation of bone-marrow-derived osteoblast-like cells. The cells are cultured in advance for
propagation and differentiation from osteoblast progenitors. The transcription factor Runx2 (runt-
related transcriptional factor 2)is known to play a pivotal role in regulating chondroblast
maturation and osteoblastic cell fate decision of mesenchymal stem cells. Activation of Runx2 in
human bone-marrow derived mesenchymal stem cells induces the expression of osteoblastic genes
during the early phase of osteoblast differentiation. Previous results suggested that the
effectiveness depends in part on the degree of osteoblastic differentiation of the donor cells. To find
small compounds that activate Runx2 promoters, we screened clinically applicable drugs, and
found two proton pump inhibitors(PPI)- lansoprazole and rabeprazole - that induce
osteoblastogenesis by upregulating the expression and transcription activity of Runx2 in osteoblast-
lineage cells. Findings in a rat fracture model showed that systemic administration of lansoprazole
induced increased osteoblastic parameters and fracture healing. These experimental findings
suggested that PPI might be clinically useful in promoting bone regeneration.
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