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Mechanisms of pathological emotional memory. from animal to human
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Abstract. Normal emotional memory system is critical for survival across species. However, when
individuals are exposed to the traumatic experience or addictive drugs, the emotional memory system is
engaged in the pathological learning underlying the related diseases. Our laboratory has been investiga-
ting the abnormal synaptic and behavioral plasticity during different pathological memory phases and ex-
ploring new pharmacological and behavioral strategies for addiction and post-traumatic stress disorder
(PTSD). We discovered that cyclin-dependent kinase 5 activity in basolateral amygdala plays a critical
role in the consolidation, retrieval and reconsolidation of cocaine-associated memories protein kinase M
zeta is a critical cellular substrate for the maintenance of memories of drug-related cues. Considering that
most of the pharmacological compounds used in these studies are not suitable for human use, we devel-
oped a new nontoxic behavioral procedure to prevent drug craving and relapse. We found a memory re-
trieval-extinction procedure can decrease conditioned drug effects and drug seeking in rat models of re-
lapse and drug craving in abstinent heroin addicts. Recently we are exploring a new behavioral proce-
dure — unconditioned stimulus ( UCS) retrieval-extinction procedure. Unlike the CS-retrieval-extinction
manipulation, the UCS-retrieval-extinction manipulation inhibits drug seeking induced by discrete drug-as-
sociated cues not present during extinction training and also inhibits drug seeking induced by other cues.
Moreover, we have also applied the UCS retrieval-extinction to target diverse cues associated with an
aversive event that have caused fear memories, and disruptive effects of the procedure persist for at
least half a year. These findings demonstrate a modified US retrieval-extinction strategy that may lead to
new therapeutic approaches for drug addiction and PTSD.



