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We examined how the central nervous system responds to light exposure during
the night which is absent in the nature. We revealed that the signal transduction of light is
controlled in a phase-dependent manner from the retina to the suprachiasmatic nucleus (SCN), which
is the center of the mammalian body clock, and further to the projection area from the SCN. First,
it was clarified that the excitation of neurons in the core region of the SCN by light exposure is
controlled by the circadian rhythm generated by the SCN. Furthermore, it became clear that such a
gate mechanism extends to the paraventricular core. Furthermore, it was proved that there is a
phase-dependent gating mechanism in the retina that receives direct light exposure. The findings
suggest that light exposure causes an abnormal reaction due to disturbance of circadian rhythm,
suggesting that inappropriate light exposure affects not only circadian rhythm but also other
central nervous system.
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