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Optical analysis of functional development of the olfactory neural circuit in
the embryonic brain
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We aﬁplied optical imaging with a voltage-sensitive dye to the embryonic
chick olfactory system and showed that functional synaptic transmission in the olfactory bulb was
expressed at the embryonic 6-7-day stage. At the embryonic 6- to 8-day stages, postsynaptic
response-related optical signals evoked by olfactory nerve stimulation exhibited a simple monophasic
waveform that lasted for a few seconds. At the embryonic 9-day stage, the optical signal became
multi-phasic, and the oscillatory event was detected in some preparations. The oscillation was
restricted to the distal half of the olfactory bulb. As development proceeded, the incidence and
duration of the oscillation gradually increased, and the waveform became complicated. In some cases
at the embryonic 12-day stage, the oscillation lasted for nearly a minute. The frequency of the
oscillation increased slightly with development, but it remained in the range of theta oscillation
during the 9- to 12-day stages.
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