PRAFHFE S wE 45-1, 1-13 2003

HEABEREZRLIC & 5 HNY X L D154
—HFIE) - BEIR - HA Y XL OBR—

ANCGET T IR R

D113 = VA NIC S

ANBBRER]TT AT KRR

Phase shifts of human circadian rhythms due to daytime and
nocturnal physical exercises

Mitsuo KOSAKA, Motoi YAMANE, Takahide KATO, Minoru MATSUMOTO,
Ryuji OGAI, Atsuko TSUKANAKA and Norikazu OHNISHI

Abstract

Human circadian rhythms in continuous darkness may be entrained by a rigorous schedule of sleep-

ing and wakeing. There have been many systemic reports of the potential-zeitgeber effects of scheduled

physical or mental activity on human circadian rhythms. Therefore, moderate interest is attracted to

the problem of how to determine whether single exposure to physical exercise rather than a series of

stimuli given at regular-intervals on consecutive days can phase shift human circadian rhythms in a

manner similar to that observed in various animals, where significant phase advances and phase delays

of various circadian rhythms can occur in response to daytime and nocturnal physical exercises. There-

fore, the objective of the present paper is to demonstrate general experimental procedures obtained

from various reports concerned with the effects of forced sleep and wake schedules with and without

physical exercise, based on neurophysiological concepts.
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Phases and phase shifts of individual melatonin rhythms with and without exercise

Subject
Mean
AB 0G KK NG TB 7N TS SK (=7  SE
Without exercise
Day 1 5.41 6.21 4.00 7.69 2.18 4.26 3.56 6.79 4.76 0.69
Day 8 5.46 7.04 3.90 7.25 3.61 5.57 5.16 12.32 5.43 0.53
Day 14 6.81 7.07 2.84 6.05 3.01 8.32 4.82 19.00 5.56 0.79
Day phase shift (days 1-8) -0.05 -0.83 0.10 0.44 -1.43 -1.31 -1.60 ~5.53 -0.67 0.31
Day phase shift (days 1-14) -1.40 -0.86 1.17 1.64 -0.83 -4.05 -1.26 -12.21 -0.80 0.71
Mean
KI TK YG NT 1T KT AO YS (n="7 SE
With exercise
Day 1 5.42 3.06 3.64 2.32 4.88 6.57 4.94 7.26 4.40 0.56
Day 8 4.90 2.67 3.76 2.75 3.85 5.57 1.15 9.96 3.52* 0.56
Day 14 5.00 1.32 1.79 0.88 4.87 3.54 2.21 13.60 2.80+ 0.63
Day phase shift (days 1-8) 0.51 0.38 -0.11 -0.43 1.02 1.00 3.79 -2.70 0.88* 0.53
Day phase shift (days 1-14) 0.41 1.73 1.85 1.44 0.01 3.03 2.73 -6.34 1.607 0.42

Values are peak phase of melatonin rhythm. Results from SK and PS are not used for statistics. *P < 0.05, ¥P < 0.01 vs. without exercise.
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