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Contribution of GABA receptors on the depolarization wave expressed in the embryonic brain
— Effects of GABA, receptor modulators and a new hypothesis on the developmental role of

the depolarization wave —
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Summary

Contribution of GABA receptors on the depolarization wave expressed in the embryonic brain
— Effects of GABA, receptor modulators and a new hypothesis on the developmental role of
the depolarization wave —

Yoko Momose-Sato

Widely propagating wave-like activity, referred to as the depolarization wave, transiently
occurs in the developing central nervous system. It is inhibited by a GABA, receptor
antagonist, bicuculline, demonstrating that GABA acts as an excitatory mediator of this wave.
Therefore, we examined the effects of a GABA, receptor agonist, muscimol, and positive
modulators of GABA transmission, diazepam and valproate. Muscimol induced an increase in
non-episodic activity, which was followed by cessation of spontaneous episodes and bursts
related to the depolarization wave. In the presence of diazepam, the episode frequency and the
number of bursts increased, whereas with valproate, the episode frequency increased, but the
number of bursts decreased. We next examined the functional significance of the depolarization
wave by blocking the wave iz ovo. Chronic inhibition of the wave had no significant effect on
the development of monosynaptic EPSPs in the first-order nucleus of the vagal sensory
pathway, but markedly reduced polysynaptic responses in the higher-order nucleus. These
results suggest that the depolarization wave plays an indispensable role in the initial process of
functional synaptic network formation, especially in the higher-order nucleus of the cranial
sensory pathway.
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