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Regulation system of differentiation from mesenchymal stem cells to bone, vascular,
and fatty tissues by mechanical loading and unloading
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We performed studies using exercise loading mice and unloading mice due to tail su
spension. We demonstrated that the signal through PTH/PTHrP receptors promoted osteogenic differentiation
and suppressed adipogenic differentiation from mesenchyman stem cells under loading condition. This signal

is necessary for promotion of periosteal bone formation and enlargement of cross-sectional cortical shell
. The expressions of CD31 and its receptor CD38 decreased after unloading and recovered to the normal load
ing levels after reloading. Co-culture experiments of osteoblasts and CD38 positive cells revealed that va
scular endothelial factors are necessary for osteogenic differentiation.
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