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Spontaneity and Manifolds in Network Activity
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The excitation-to-inhibition ratio in neuronal activity of the hippocampus, like other
brain regions, is homeostatically balanced over time. The hippocampus creates
enormous quantities of memories throughout a lifetime, but its neurons and
synapses are limited in number. Therefore, an active system must exist that
prevents the saturation of memory engrams. We recently discovered that mouse
hippocampal sharp wave/ripple oscillations serve as intrinsic events that trigger
long-lasting synaptic depression and restore memory capacity. Real-time
optogenetic feedback inhibition of sharp wave/ripples prevented the spontaneous
downregulation of synaptic weights during slow-wave states and then impaired the
learning of new memories. Our findings are consistent with the role of slow-wave
states in refining memory engrams by removing recent memory-irrelevant neuronal
activity. In this presentation, | explain our findings with the research backgrounds
and will try to hypothetically extend their significance to a clinical dimension.
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