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Emotional enhancement of memory by noradrenergic mechanisms is well-described, but the long-term
consequences of such enhancement are poorly understood. Over time, memory traces are thought
to undergo a neural reorganization, that is, a systems consolidation, during which they are, at least
partly, transferred from the hippocampus to neocortical networks. This transfer is accompanied by a
decrease in episodic detailedness. Here we investigated whether norepinephrine (NE) administration
into the basolateral amygdala after training on an inhibitory avoidance discrimination task, comprising
two distinct training contexts, alters systems consolidation dynamics to maintain episodic-like accuracy
and hippocampus dependency of remote memory. At a 2-d retention test, both saline- and NE-treated
rats accurately discriminated the training context in which they had received footshock. Hippocampal
inactivation with muscimol before retention testing disrupted discrimination of the shock context in both
treatment groups. At 28 d, saline-treated rats showed hippocampus-independent retrieval and lack of
discrimination. In contrast, NE-treated rats continued to display accurate memory of the shock-context
association. Hippocampal inactivation at this remote retention test blocked episodic-like accuracy and
induced a general memory impairment. These findings suggest that the NE treatment altered systems
consolidation dynamics by maintaining hippocampal involvement in the memory. This shift in systems
consolidation was paralleled by time-regulated DNA methylation and transcriptional changes of memory-
related genes, namely Reln and Pkmζ, in the hippocampus and neocortex. The findings provide evi-
dence suggesting that consolidation of emotional memories by noradrenergic mechanisms alters sys-
tems consolidation dynamics and, as a consequence, influences the maintenance of long-term episodic-
like accuracy of memory.
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