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Elucidation of molecular/neural mechanisms for memory extinction by inducible and
reversible gene expression
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The neural mechanisms of memory extinction were investigated by using
pharmacological analysis and various mouse models (inducible and reversible KO mice, Alzheimer®s disease
(AD) model mice, prion protein KO mice, KO mice of monoacylglycerol lipase (MGL), the major hydrolyzing
enzyme of 2-AG, and so on). The main results obtained in the study are summarized in the following
points: (i) To determine the sites for extinction of eyeblink memory in the cerebellum, we used
mGluR1-conditional KO mice bearing inducible and reversible expression of mGIuRl specifically in
cerebellar Purkinje cells (PCs). We found that extinction of eyeblink memory was slightly impaired
without mGIuRl in PCs. (ii) MGL KO mice showed impaired extinction of eyeblink memory, though fatty acid
amide hydrolase (FAAH) inhibition significantly impaired memory acquisition. (iii) In the AD model mice,
the impairment of trace memory acquisition preceded impairment of the memory extinction.
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