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Circadian Rhythms in Blood Pressure and Kidney Function
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Abstract

The circadian timing system regulates a wide range of physiological functions, including renal
activity and blood pressure. The kidney exhibits clear diurnal rhythms in urine output, sodium
excretion, and glomerular filtration, supported by intrinsic peripheral clocks. Recent studies have
revealed that rhythmic expression of clock genes is closely linked to changes in osmotic gradients and
water-electrolyte transport. Blood pressure also follows a distinct circadian pattern, which becomes
blunted in chronic kidney disease or clock gene disruption, contributing to adverse renal and
cardiovascular outcomes. Furthermore, drug efficacy and toxicity can vary depending on dosing
time, highlighting the emerging field of chronotherapy. Understanding circadian regulation provides
new insights into renal pathophysiology and may guide more effective, individualized treatment
strategies for kidney and cardiovascular diseases.
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