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Fig. 3 Membrane potentials of THC at 500, 1 000, 2 000 Hz ( from top to bottom)
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Fig. 5 The hair cell membrane potential range at different frequencies
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Neurodynamic Analysis of Cochlear Hair Cell Activity

RONG Weifeng, WANG Rubin
(Institute for Cognitive Neurodynamics, School of Science,
East China University of Science and Technology, Shanghat 200237, P.R.China)

Abstract: To understand the neurodynamic mechanism of cochlear hair cell activity more pro-
foundly, a hair cell model based on the Hodgkin-Huxley equation was established. Through nu-
merical simulation, neurodynamic analysis of hair cell membrane potential, power, and energy
consumption was performed. The results show that, when the sound frequency is in the range
of 0.1~20 kHz, the attenuation of outer hair cells’ (OHCs) membrane potential will be lower
than that of inner hair cells (IHCs) , while the gains in power and energy consumption of OHCs
will be much larger than those of IHCs. The low attenuation of OHC membrane potential and
the high gains in power and energy consumption support the view that the OHC amplification is
driven by electromotility. The study on membrane potential, power and energy consumption of
cochlear hair cell contributes to the profound understanding of the neurodynamic properties of

hair cell activity.
Key words: hair cell; sound frequency; membrane potential; power; outer hair cell amplifica-
tion
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