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MEA-Based quantitative measurement of the electrophysiological activity of spiking cells
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Since all bodies of youth and elders consist of different cells, and cells behave differently under varying conditions, the
study of these behaviors is critical for understanding their influence on the body performance. In this talk, a method is
proposed for the quantitative measurement of the electrophysiological performance of spiking cells. The aim is to study the
influence of different environmental factors on the electrophysiology of a certain class of cells. The basic concept is to measure
the threshold of the stimulation voltage impulses which evoke a patterned response signal. Micro-electrode arrays (MEAs)
have been developed and used to test PC12 cells, one type of spiking cells. The alcohol concentration and the temperature of
the culture medium have been selected as the influence factors. The spiking activities of PC12 cells have been studied under
a range of different conditions. The alcohol concentration experiment shows that with concentrations of 7.5 mmol/L and up
the voltage stimulation threshold increases almost linearly with increased alcohol concentration, resulting in lower spiking
activity at higher alcohol concentration The temperature experiment shows a distinctive relationship curve for the voltage
stimulation threshold versus temperature in the range from 34°C to 42°C, which corresponds to possible body temperature.
This curve could explain why fever patients could be woolly-headed and become insensitive with temperatures over 41°C.
Thus, the validity of the proposed method is demonstrated and a series of useful results have been obtained for the quantitative
evaluation of the electrophysiological activity of spiking cells.
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