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Analysis of mechanism of LTM-induced cell death in aged brains
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The cellular and molecular mechanisms underlying age-related LTM impairment
(LTM-AMI) has been unclear. We previously found that aging inhibits the activity of neuron-glial
circuits, which is required for LTM.
Here we show that (1) a defect in the activity of neuron-glial circuits during memory-consolidation
suppresses up-regulation of glial glutamate transporter upon LTM induction, causing disinhibition of
glutamate signaling. (2)The increase in glutamate signaling results in both hyperactivity and
increased caspase3 activation in dopaminergic neurons during consolidation, causing LTM defects. We
further found that (3) memory encoding is normal in aged flies. These results suggest that LTM-AMI
is not due to a defect of memory encoding, but due to defects in memory consolidation caused by
over-excited dopaminergic neurons.
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