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Control of Circadian Pacemaker by Indoor Exercise
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ABSTRACT

The purpose of the present study is to examine the effects of indoor exercise to circadian
pacemaker in humans. In the first study, 24 young healthy subjects were equally divided
into 3 groups. They spent 15 days aone in a tempora isolation room where the light
intensity was less than 50 Ix during the waking period. Sleep-wake cycle and rectal
temperature was continuously recorded and plasma melatonin was measured on days 1, 8
and 14. In the first group, subjects had no instructions to sleep and wakel F group] In
the second, subjects were directed to deep and were awakened from outside through inter-
phone to follow 23.67-hr forced degp-wake schedulell FS group™ In the third, subjects
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followed the 23.67-hr forced deep-wake schedule and did 2-hr exercise at 2 and 7 hr after
wake-up during every waking periodd FSE group The free-run period of plasma
melatonin rhythm was 24.37 hr in F group, 24.06 hr in FS group, and 23.88 hr in FSE
group. The free-run periods in FS and FSE groups were significantly shorter than in F
group, and the melatonin rhythm in FSE group was significantly shorter than in FS group
and almost entrained to the forced deep-wake schedule. In the second study, 24 subjects
were equally divided into 3 groups and spent 3 days aone in the isolation room. Each
group did 2-hr exercise in the morning 9:00-11:00] afternoond 15:00-17:00CJ or
nightd 0:00-2:00]  The plasma melatonin rhythm was significantly phase-delayed in the
afternoon and night exercise groups but was not changed in the morning exercise group.
The present study demonstrated that non-photic zeitgeber such as forced sleep-wake
schedule and repeated indoor exercise phase-shifts circadian pacemaker but single
morning exercise did not in humans. These results indicate that habitual indoor exercise

controls the circadian pacemaker and is beneficial for stabilizing circadian rhythms.
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