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THE DYNAMICAL MECHANISMS FOR THE SENSITIVE
RESPONSE OF EXCITABLE CELLS WITH CHAOTIC FIRING
TO EXTERNAL STIMULATION

It has been observed that aperioidic firing neurons have higher sensitivity than periodic firing
ones in the experiments about the injured dorsal root ganglion neurons in rats subjected to
norepinephrine (NE), tetraethylammonium (TEA), high Ca2+ solutions, et al. Existing results show
that a number of apeirodic firing neurons actually exhibit deterministic chaotic motions, for
example, chaotic spiking, chaotic bursting, integer multiple spiking, and so on. Bifurcations,
crises and sensitive dependence of chaotic motions on parameters are considered as the dynamic
mechanisms for the phenomena of sensitive response through the analysis of the bifurcation structure
and the calculation of unstable periodic orbits constituting the most fundamental building blocks of
a chaotic attractor in terms of the modified pancreatic PB-cells. At the same time, the deficiencies
of mean firing rate in characterizing the firing activity of excitable cells is pointed out, and a
novel describing method is presented using the information of periodic orbits.
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