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Mathematical model for circadian control of estrus cycles and its implication to
infertility treatment
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In mammals, estrous cycles are not only regulated by the
hypothalamus-pituitary-gonadal axis but they also require an appropriately timed signal from the
suprachiasmatic nucleus, which forms the central circadian pacemaker. Towards understanding the
circadian control of estrus cycles, we studied behavioral rhythms of wild-type female mice. We found

that phase response properties of the circadian system were independent of the estrous stages,
implying that intrinsic photic entrainment system is not influenced by the estrous cycle. We also
confirmed that shift-work disrupts circadian rhythmicity and consequently induces irregular estrous
cycles. We finally constructed a prototype mathematical model for circadian system that regulates
estrous cycles. Decrease in the timing signal gave rise to very long or irregular estrous cycles.
The present study may provide insights into an improved life style as a possible treatment for

infertility.
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