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Abstract

Sleep-wake (S-W) rhythm appears after birth and develops in 3 epochs; development of the circadian
rhythm by 4 months, restricted daytime sleep to once in the afternoon by 1 year 6 months, and
biphasic S-W rhythm by 4 to 5 years. Along with these processes, restriction of atonia in the REM
stage in the 4th month induces the activation of the antigravity muscles and makes it possible to co-
ordinate the activities of the brain. The former promotes the development of locomotion; crawling by
8 months, two pedal walking with low guard by 1 year and 6 months and two pedal walking with up-
right posture by 4 to 5 years. These processes are regulated by the serotonergic (5-HT) and the
noradrenergic (NA) neurons of the brainstem. The development of locomotion restricts the atonia in
the REM stage completely and induces activation of the pedunculopontine nucleus-which causes the
activation of the dopamine neurons. The presence of developmental neuropsychological disorders
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caused by a dysfunction of the aminergic neurons with an abnormality in one of the developmental ep-
ochs of S-W rhythm implicates that a particular aminergic neuron or neurons are involved in the S-W
cycle and locomotion in each epoch and that they have particular roles for the development of certain
higher cortical functions of the brain in each epoch. The hypothalamus, regulating emotion and affec-
tion, modulates the S-W rhythm day-night cycle. Thus, the activation of wakefulness and locomotion
modulated by the 5-HT and or NA neurons in daytime following the day-night cycle makes sound de-
velopment of the child brain with intellect, emotion and intention.

{Key words) development of sleep-wake rhythm, development of locomotion, development of the
higher cortical function, age dependency, environmental factor
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