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The talk will review our efforts to improve the understanding of physical processes which
control information transfer and processing in biological neural networks. The essential com­
ponent of any model of action potential is traditionally based on the existence of gated ionic
channels in neurons membranes. Nevertheless, as we have recently shown, the kinetics of K+

and Na+ ions are governed by the quasi­selective quantum diffusion for which the gated chan­
nels are, at least for initial phase of action potential, not necessary. For this purpose, temporary
fissures, spontaneously created in neuronmembrane by flexoelectric effect, are quite sufficient.
On the other hand, for the recovery phase of action potential, which brings the neuron back to
the homeostasis, gated channels and natrium/potassium ion pumps are necessary.

In the second part of the talk, the two competing models of signal transmission (action
potential) through the neuron, Hodgkin­Huxley electrochemical theory and Heimburg thermo­
mechanical soliton theory, will be introduced and their shortages discussed. Based on this
discussion a novel minimal model of transmission of the all phases of the action potential via
neuron will be presented. This minimal model is based on the scenario which considers fun­
damental experimental facts and undeniable elements of both leading theories [1­4].
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