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Regulation of daily rhythms for behavior-metabolism links by light and nutrition
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In the day/night cycle, mice act and eat during the dark period, while rest and
fast during the light period. Under general conditions, lack of glucose activates gluconeogenetic enzyme
genes in the latter half of the fasting period. However, depending on nutritional conditions, this
rhythmicity suffers from fluctuations. Here, we revealed the fluctuation-associated changes in humoral
factors including corticosterone, glucagon and insulin under the conditions of prolonged fasting,
high-fat diet and carbohydrate/protein-ratio varied chows. A gene-disrupted mouse strain with a prolonged
circadian behavioral rhythm under constant lightness showed an enhancing tendency in phase advancement of
behavioral initiation by light pulse in the latter half of the dark period, and a shortening tendency in
days required for resynchronization of the behavioral initiation phase after 6-h advancement of the dark
period, suggesting the enhancement of light responsiveness of the daily behavioral rhythm.
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