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Nephrons, the functional units of the kidney, are tubules that produce urine from blood plasma. Experiments by others

have shown that the flow of water and NaCl through the lumina of the nephrons may exhibit limit-cycle oscillations.

A simple mathematical model indicates that the LCO emerge when delays in the TGF system are sufficiently long and

the TGF gain magnitude γ exceeds a critical value γc. Model results, coupled with physiological experiments by others,

indicate that γ may normally be maintained near γc. Numerical studies suggest that the transition from time-invariant

steady states to LCO may increase NaCl excretion while leaving water excretion little affected. Analytical results and

numerical evidence suggest that irregular oscillations mediated by TGF, which arise in some hypertensive rats, may be

explained by a superposition of oscillatory modes, coupled with normal physiological perturbations. This research was
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