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Abstract

It has been suggested that a process of the neuronal cell death in the neuronal diseases resembles
that of the naturally-occurring cell death during embryogenesis. Therefore, to explore complex
mechanisms of the neuronal cell death, it is a powerful strategy to ontogenetically analyze how neural
functions are formed during embryogenesis. One approach to such analyses is to examine
developmental processes of neural circuit formation using morphological, histochemical and molecular
biological techniques. Another approach is to trace how spatiotemporal patterns of electrical activity are
generated within the morphologically organized neural circuits. In contrast with the large number of
morphological investigations, electrophysiological studiesin early embryonic nervous systems have been
hampered because of the small size and fragility of the immature embryonic neurons. Optical recording
techniques using fast voltage-sensitive dyes have made it possible to monitor electrical activitiesin small
cellsthat are difficult or impossible to access by traditional electrophysiological means, and also facilitate
the simultaneous recording of electrical activity from multiple sitesin aliving system. In this study, we
applied this optical technigue to the embryonic chick brainstem, and analyzed the functional development
of the N. VIlI-related nuclei.
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