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Memory phenomenon in living neuronal network expressed by electrical stimulus
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In order to elucidate information processing of the neuronal network, it is critical to analyze neuronal network dynamics. In this report,
recording and stimulation of living neuronal network were performed by multi-electrodes array (MEA) system. Dissociated rat
hippocampal neurons on a MEA probe reorganized a complex neural network. Reconstructed neuronal network on MEA probe are useful
as a simple model of brain information processing system. Using the system, we previously confirmed that cultured living neuronal
network was able to retain input timing. We call this phenomenon as “timing memory”. To analyze relationship between electrical
stimulus and neuronal network activity, single electrical stimulus and paired stimuli applied to living neuronal network. As a result,
intervals of synchronized activity in spontaneous electrical activity were changed after paired stimuli, depending on inter-stimulus-
intervals of paired inputs. However, only single stimulation also changed spatiotemporal pattern of spontaneous activity, suggesting that
the timing-memory is not simply retained by the timing of the population network activity in the spontaneous activity.
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