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In this study, we have examined how the liver clock and the clocks of
other organs are synchronized and regulated, and have examined the crosstalk between these organs.
We have shown that insulin is a strong factor in synchronizing the liver clock. Free fatty acids and

bile acids were found to be candidates for entrainment factors, as were insulin, for which
differences in the phase of the rhythm were observed. The muscle clock was also found to be
regulated by the timing of food intake and muscle mass. Misalignment of insulin entrainment caused
abnormalities in liver and muscle homeostasis, and feeding timing was found to influence metabolic
syndrome and locomotive syndrome via biological clock crosstalk between organs.
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