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Design of chronotheraputic strategy against tumorgenesis based on modeling of
cell cycle interacting with circadian clock

Nakao, Mitsuyuki
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It has been reported that tumorigenesis and progression increase
significantly when the circadian rhythms are impaired. Therefore, the chronotherapy of cancer has
naturally been conducted. In this study, we constructed an automaton model of normal and cancer cell

proliferation under the control of the circadian clock, and simulated their metabolic selection and
proliferation. This indicates that the growth of cancer can be suppressed through metabolic
modification. Furthermore, we focused on the transition mechanism from bile acid (BA) concentration
abnormality to liver tumorigenesis, and modeling of the control mechanism of BA recycling and
production under circadian rhythm control. The modeling indicates that changes in temporal order of
BA production/uEtake and degradation/excretion could cause an abnormal increase in the hepatic BA
concentration, which leads to tumorigenesis.
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