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Chrono-nutrition research to improve the circadian disruption-related metabolic
disorders
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Feeding at unusual times of the day (inactive phase) is thought to be associated
with obesity and metabolic disorders in experimental animals and in humans. We compared metabolic
functions between mice fed only during the sleep phase (daytime) and those fed only during the active
phase (nighttime). Feeding during daytime desynchronizes peripheral clocks and causes obesity and
metabolic disorders by inducing leptin resistance, hyperphagia, physical inactivity, hepatic fat
accumulation and adiposity.

To find natural compounds that could modulate the biological clock, we developed a real-time molecular
clock reporter system using neuronal cells derived from PER2::LUC mouse embryos. We discovered that

natural compounds such as shikonin, aconitine, alisol A, paeonol, and (E)-cinnamic acid could shorten the
circadian period of neuronal clock in vitro.
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