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                    Abstract
It has been found in culturedAplysia neurons, including L7 and L2–L6 neurons, that bath application of 40 mM caffeine evokes oscillations of the membrane potential (MP) with the amplitude of about 40 mV. The frequency of oscillations, on the crest of which action potentials (AP) arise, varied from 0.2 to 0.5 sec1. The effect of caffeine was completely reversible. The MP waves demonstrated high sensitivity to membrane polarization: artificial depolarization increased the frequency of oscillations, while even subtle hyperpolarization resulted in a decrease in the frequency up to their complete disappearance. External application of CdCl2 (1 mM), a nonspecific blocker of calcium channels, or ryanodine (50 μM, 20 min), release of Ca2− from the intracellular stores, replacement of Ca2+ in the external medium by Mg2−, or Na+ by Li+, did not exert visible effect on the parameters of MP waves. It was concluded that Ca ions (changing of intracellular concentration of which is due to such processes as inward calcium current, ryanodine-sensitive caffeine-induced calcium release from the intracellular, stores, sodium-calcium exchange through the plasma membrane) do not play any significant part in generation of the MP waves. The most probable mechanism of caffeine-induced oscillations in the studied nerve cells is inhibition of voltage-activated outward potassium current and, as could be seen from our mathematical modeling, slowdown of inactivation of inward sodium current. It seems likely that these oscillations have a purely membrane origin.
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