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Evaluation of circadian and homeostatic regulatory function of human sleep and its clinical

application
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Molecular basis of functional network between biological clock, sleep-waking and mood regulation
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B Research works

In our 24-hour society, we are exposed to various
circadian disrupting lifestyle factors such as shift
works, jet-lag flights, night owl life, or excessive
artificial light exposure during night. As a result, an
increasing number of people are suffering from
persistent sleep problems. Sleep debt and irregularity
in modern people also cause adverse effects on our
mind and body, e.g., increasing the risk of depression,
human error and metabolic syndromes.

In the SRPBS, we investigate the functional linkage
between sleep-wake/circadian regulation and mood,
alertness,  cognition and  metabolism/energy
expenditure to reveal the physiological meaning of
maintaining our sleep habits stable and sufficient.
For countermeasure against these sleep problems, we
newly develop a diagnostic system of individual’s
biological clock function by real-time monitoring of
clock gene transcription in peripheral cells as an
accessible surrogate of master clock in the human
brain hypothalamus. We also investigate a technique
to estimate individual’s sleep need and recovery
process from sleep debt. These research tasks evolve
into a support program to effectively obtain and
maintain vibrant social living by remediating one’s
inappropriate sleep habits.
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Fig. Sleep problems in modern society and research
task of SRPBS.
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