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sa~riE88ce | Melatonin-induced changes in the expression of thyroid hormone-converting enzymes in
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Seasonal changes in photoperiod regulate mood-related behavior and physiology in mammals, including humans.
Winter depression is characterized by depression, hypersomnia, hyperphagia, and carbohydrate craving during
winter. The mechanisms underlying winter depression remain elusive due to a limited number of animal models with
high availability and validity. In this study, we searched the mouse strain that exhibits photoperiodic responses in
mood-related behavior and physiology, and found that C57BL/6J mice maintained under short-day conditions
exhibited increased depression-like behavior with lower levels of serotonin in the amygdala and raphe nuclei. We
also found that photoperiod modified the temporal expression of TPH2, a synthetic enzyme of serotonin, and SERT,
a serotonin reuptake transporter, in the raphe nuclei, although overall levels of the expression was not changed by
photoperiod. On the other hand, short photoperiod lowered a serotonin precursor L-tryptophan content in the brain.
Photoperiod altered multiple parameters reflective of peripheral metabolism, including the ratio of plasma
L-tryptophan to the sum of other large neutral amino acids that compete for transport across the blood brain barrier,
glucose intolerance, plasma concentration of a biomarker of muscle degradation, intake of sucrose solutions, and the
response of serotonin synthesis to peripherally administered glucose. These data suggest that C57BL/6J mice can
serve as a powerful tool for investigating the link between seasons and mood, and that the mechanisms underlying

winter depression involve the brain—peripheral tissue network.




