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Modification of the Hodgkin-Huxley wave behavior
by electroporation
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The Hodgkin-Huxley equations [1] have long been used to assess membrane current and its impact on conduc-
tion and excitation in nerves for action potential initiation and propagation by modeling the ion channels as
parallel combinations of voltage and voltage-dependent conductance that yield a set of nonlinear differential
equations. Applying sufficiently intense electric pulses (EPs) create membrane pores that form an additional,
parallel, cell membrane potential-dependent shunt conductance that can arrest the action potential [2]. While
a self-consistent theory provides the most thorough means of relating the applied EP conditions, cell mem-
brane potential, and resulting cell membrane pore formation [2], it is not readily amenable to assessing the
EP induced changes in the wave behavior. This study provides an initial assessment of a simpler approach to
specifically examine the EP-induced wave behavior by using a semi-empirical approach to assess EP-induced
cell membrane conductivity due to pore formation [3]. We report the impact of various EP conditions on
the wave and chaos behavior of the Hodgkin-Huxley equations and potential implications on therapy and
nonlethal defense.
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