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In the glucose-insulin regulatory system, ultradian insulin secretory oscillations are observed to have a period of 50-150

minutes. Several mathematical models have been proposed during the last decade to model these ultradian oscillations

as well as the metabolic system producing them. These models still lack some of the key physiological aspects of the

glucose-insulin system. Applying the mass conservation law, we introduce two explicit time delays and propose a more

robust alternative model for better understanding the glucose-insulin endocrine metabolic regulatory system and the

ultradian insulin secretory oscillations. With explicit delays, the model is more realistic in physiology, more accurate in

mathematics, and more robust in potential applications. We study this model analytically and perform carefully designed

numerical simulations by allowing one or two parameters to vary. Our analytical and numerical results confirm most

current existing physiological observations and reveal more insightful information, for example, to ensure the sustained

oscillation: both the time lag for insulin secretion stimulated by glucose and the newly synthesized insulin becoming

’remote insulin’, and the delayed effect of hepatic glucose production are critical. (Received March 10, 2008)
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