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Spontaneous synaptic depression induced by hippocampal ripples
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The hippocampus is continuously bombarded with a barrage of stimuli and
generate an almost unlimited number of memories throughout lifetime. Why can the hippocampus create
a series of memories without memory confusion, using a limited number of synapses? We hypothesize
that the hippocampus is intrinsically provided with an active neuronal process that eliminates
engrams of unnecessary memories while the hippocampus collects new memories. Here we report that
hippocampal sharp wave ripples (SWRs) during slow-wave sleep contribute not only to offline
reactivation of a recently acquired memory, but also to _erasing of the unnecessary memories by
inducing synaptic depression. The depression was selectively induced in immature synapses.
Furthermore, continuous closed-loop inhibition of SWRs disrupted subsequent spatial learning. These
results provide substantial insights into the machinery underlying how the brain consolidate a
series of memories using a limited number of synapses.
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