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The clarification of acetylcholine-PAK signaling in aversive learning and
cognitive memory formation
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Acetylcholine (ACh) is a neuromodulator critical for learning and memory and
has been one of the targets for treating Alzheimer’ s disease. The aim of this study is to clarify
the intracellular ACh signaling that regulates learning and memory. We have found the followings: 1)
PAK facilitates structural synaptic plasticity in accumbal D2-type medium spiny neurons (D2R-MSNs),
which resulted in enhanced aversive learning, 2) donepezil enhances aversive learning by activating

PAK in D2R-MSNs, and 3) donepezil activates PAK in CAl region of hippocampus, the region
responsible for cognitive memory. The findings suggest that ACh-PAK pathway regulates aversive
learning and cognitive memory through structural synaptic plasticity.
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