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Self-sustained and entrainable circadian clock exists in the femur.
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We identified that the circadian clock exists in the femur using PER2::Luc
knock-in mice. The bioluminescence obtained from organ cultured femur showed clear about 24-hr rhythms
over 5days. In continuous culture, the circadian rhythm of the bioluminescence was observed over 9months.
High- or low-magnification real-time bioluminescence microscopic imaging revealed that the robust
circadian rhythms emanated from the articular cartilage and the epiphyseal cartilage within the growth
plate. By adding forskolin or dexamethasone, the circadian clock was phase shifted in a stimulation
time-dependent manner. These data strongly suggest that tissue-autonomous and entrainable circadian clock
exists in the femur.

Parathyroid hormone (PTH) is a peptide hormone which plays important roles in bone metabolism. We found
that PTH reset the circadian clock of the organ cultured femur. The PTH induced phase shift was occurred
both dose-dependent and stimulation time-dependent manner.
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