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Elucidation of a novel regulatory mechanism of bone metabolism by cellular
senescence regulators and its therapeutic application
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We analyzed the role of basic HLH-type transcription factors involved in
cellular senescence in bone metabolism and bone aging. bHLH-1 knockout (KO) mice showed increased
bone mass and bone formation in femurs, and osteoblasts showed increased proliferation and
differentiation of progenitor cells, and increased number of osteocytes. On the other hand,
autophagy in osteoblasts was increased whereas apoptosis in osteoblasts and osteocytes was
decreased. The bone mass of bHLH-1 KO mice was higher than that of wild type (WT) mice even in old
age, and the bone loss due to aging was also reduced. Furthermore, the expression of senescent
marker genes was decreased in osteoblasts and osteocytes of bHLH-1 KO mice, suggesting that bHLH-1
may be involved in the accumulation of senescent cells and age-related bone loss.
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