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Biological rhythm and chronopharmacology
—Perspective for chronotherapy—

Yoshikuni Edagawa, Takahiro J. Nakamura

Abstract

Almost all organisms living on the earth display their rhythms in some way. It is speculated that these rhythms
have been produced by planetary movements such as the earth’s daily rotation and earth’s yearly revolution
around the sun. Several rhytmicities have been observed in human physiology and disorder since the 19th century,
and the mechanisms have been also well-researched. The development of “chronotherapy” which features the tim-
ing of medication promotes the progression of research for the daily rhythm that is “circadian (around 24 hrs)
rhythm.” “Chronopharmacology” involves both the investigation of drug effects as a function of biological timing
and the investigation of drug effects upon rhythm characteristics, which provides information for the optimal
treatment method for disorders. The primary circadian “clock” in mammals is located in the suprachiasmatic
nucleus (SCN), a pair of distinct groups of cells located in the hypothalamus of brain. The SCN synchronizes
many physiological rhythms like a conductor of an orchestra. Mammalian clock genes have been found in the past
decade and the molecular mechanism of circadian clock function is becoming evident. Also, most recent findings
have revealed that the disturbance of circadian clock triggers several kinds of disease including obesity and diabe-
tes. Here, we review the general mechanisms of the circadian clock system, describe recent findings that relates
chronopharmacology, and chronotherapy and address the importance of circadian rhythm and future directions for
chronotherapy.
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