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manner. Next, to investigate the regulatory mechanism
of Npnt expression by Wnt3a in osteoblasts, we analyzed
the effects of inhibition of the Wnt/B-catenin signaling
pathway using inhibitors and a small interfering RNA
targeting B-catenin. In conclusion, we found that
Wnt3a promotes Npnt gene expression via the Wnt/
B-catenin signaling pathway. Our results suggest that
Wnt3a induces various mechanisms that are involved in
osteoblast proliferation and cell survival via Npnt gene

expression.
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Highly efficient osteogenic differentiation of hu-
man dental pulp stem cells by a helioxanthin-de-
rivative (TH)
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Recently, human dental pulp stem cells (hDPSCs)
were identified, and could differentiate into multilineage
cell types. hDPSCs are now considered a type of
mesenchymal stem cells and exhibit higher clonogenic
and proliferative potential than bone marrow stem
cells. Meanwhile, the treatment of severe bone defects
remains a great challenge, and novel bone regenerative
medicine has been required. Several studies have
shown that a helioxanthin derivative (TH) induces
osteogenic differentiation of preosteoblastic and
mesenchymal cells. However, the osteogenic differen-
tiation activities of TH were showed only in specific cell
lines. Therefore, the effects of TH for human primary
cells remain unknown. In this study, we explored to
induce osteogenic differentiation of hDPSCs efficiently
using TH. Furthermore, we investigated the ability of
osteogenesis of TH induced hDPSCs sheets in vivo.

hDPSCs were obtained from dental pulp of third
molars from 16-22 year old patients and cultured in
osteogenic condition with or without TH (107 to 10
M). TH at 10°M induced matrix mineralization of
hDPSCs more intensively than the other concentrations

of TH as evidenced by Alizarin red staining. RT-qPCR
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showed that osteogenic condition with TH significantly
upregulated the gene expression levels of Alp, collal,
and osteocalcin. Furthermore, cell-sheets generated by
culturing hDPSCs with TH on temperature-responsive
dishes achieved bone healing in mouse calvaria defect
models.

We demonstrated that osteogenic condition with TH
induces the osteogenic differentiation of hDPSCs more
efficiently.
ration in vivo by hDPSCs-sheets with TH. TH induced

hDPSCs may be a useful cell sauce of bone regenerative

Moreover, we succeeded in bone regene-

medicine.
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