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Molecular mechanisms
underlying memory consolidation
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We are interested in understanding the mechanisms underlying long-term memory
formation and storage. Emotionally charged events are well remembered and arousal and
stress are critical components of long-lasting memories. One modulator that critically
mediates memory strengthening is norepinephrine (NE). The release of NE and activation of
B-adrenergic receptors facilitates synaptic transmission through a mechanism involving an
increase in intracellular cAMP and new protein synthesis, thus contributing to memory
consolidation and maintenance. Indeed the [(-adrenergic receptor antagonist propranolol
administered systemically or into brain regions blocks the consolidation of memory for
emotional events. One region where NE modulates memory consolidation is the
hippocampus. The mechanisms of action of NE in memory modulation are believed to be
pre- and post-synaptic; however, B-adrenergic receptors are also expressed on astrocytes,
and in cell cultures, stimulation of astrocytic -adrenergic receptors promotes glycogenolysis,
a process that in the adult brain occurs in astrocytes but not in neurons. | will discuss critical
astrocytic mechanisms required for long-term memory consolidation and modulation.
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