BOX 39.4

CHRONOPHARMACOLOGY

Many drugs, toxins, and stressors have effects that vary over the 24-hour day.Many of these variations represent true circadian rhythms in responses—for example, they persist in constant environmental conditions. Chronopharmacology is the subdiscipline of chronobiology that seeks to identify and understand these rhythms, and it is an important field, since altering the time of drug administration can have a profound impact on its efficacy, toxicity, and the ratio between these two measures (the therapeutic index). For this reason, there is often a specific time for optimal response to a chemotherapeutic agent, and this optimal timing varies between agents depending on their mechanism of action. Rhythmicity in drug effects could be due to alterations in bioavailability (absorption, metabolism, or excretion) or in end organ sensitivity. Rhythmic variation in therapeutic index has been well documented for several chemotherapeutic agents and anesthetics. There are also robust rhythms in responses to toxic agents, including infectious agents such as E. coli and endotoxin derived from bacterial cell walls. Recent studies have begun to unravel the molecular mechanisms underlying rhythms in detoxification and drug sensitivity, and focus attention on rhythmicity within target cell populations.
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