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Spontaneous correlated neuronal activity during early development spreads like a wave by recruiting
a large number of neurons and is considered to play a fundamental role in neural development. One
important and yet unresolved question is where the activity originates, especially at the earliest stage of
wave expression. In other words, which part of the brain differentiates first as a source of the
correlated activity, and how does it change as development proceeds. We assessed this issue by
examining the spatiotemporal patterns of the depolarization wave, the optically-identified primordial
correlated activity, using the optical imaging technique with voltage-sensitive dyes. We surveyed the
region responsible for the induction of the evoked and spontaneous depolarization waves in chick
embryos and traced its developmental changes. The results showed that the wave initially originated in
a restricted area near the obex and was generated by multiple regions at later stages. We suggest that
the upper cervical cord/lower medulla near the obex is the kernel which differentiates first as the source
of the correlated activity, and that regional and temporal differences in neuronal excitability might
underlie the developmental profile of wave generation in early chick embryos.
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