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The organisms have three types of rhythms in terms of periods, ultradian, circadian 
and infradian rhythms. The “Biological Clocks” in this session topics refers to 
circadian rhythm with periods of about 24 hours corresponding to those of the 
rotation of the earth. This simply suggests circadian rhythm is an essential 
physiology of all organisms to survive on this planet. In Latin, “circa” and “dian” 
mean “approximate” and “day”, respectively. The circadian rhythm is indeed a 
fundamental physiological function observed in almost all organisms from a one-cell 
organism to human and is generated by an endogenous biological clock. It consists 
of three components: input, oscillator, and output. The endogenous period length is 
not exactly 24 h and must be entrained by light that makes day and night on the 
earth. In mammals including us, other entrainment cues such as food intake or 
temperature, even social cues especially in human, can reset the circadian rhythm. 
The central oscillator or pacemaker in mammals is located in a pair of small nuclei 
called suprachiasmatic nucleus, SCN, literary located above the optic chiasm where 
the light signal comes from eye (outside). The peripheral clocks reside not only in 
other brain regions but also in peripheral organs, and even in cultured cells. The 
output of the biological clocks includes broad physiological phenomena such as 
locomotor activity, sleep-wake cycle, hormonal secretion, cardiovascular system, 
bowel movement, and even mental condition. The disturbance of the biological 
clocks may cause many dysfunctions from routinely experienced jet-lag or 
work-shift problems to sleep disturbance and cardiovascular, metabolic or mental 
diseases. Molecular basis of the biological clocks was first discovered by fly genetics 
as a “period (per)” mutant of eclosion. Now we know that a human counterpart gene, 
“Period2 (Per2)”, causes a sleep disorder. Molecular mechanism of circadian 
oscillation is based on transcriptional and translational negative feedback loops of 
clock and clock-controlled genes and is basically conserved among diverse species. 
Post-translational modification such as phosphorylation and even epigenetics were 
also involved in the regulation of clock genes and proteins. Recent molecular 
analyses reveal the detailed mechanisms of molecular clocks, however, we still don’t 
understand how a 24 h-cycle is regularly formed. We also don’t know how central 
oscillation is transferred to peripheral clocks. What we don’t know is more than 
what we know even in this simple but sophisticated biological system.  
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