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Neurobiological Mechanism of Drug—associated Memories and Its Clinic
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Abstract Relapse behavior after long-term abstinence is the key problem of addiction treatment. A major factor
to induce relapse is the persistence of maladaptive drug-associated memories. Persistent changes in structure and
function of prefrontal cortex-mesolimbic dopamine system caused by chronic drug abusing, lead to the formation
of pathological drug-associated memories. This article reviews addiction with a focus on how it can be
conceptualised as a disorder of maladaptive memory, considering the neural basis of drug-associated memories
during the initial phase, the habituation phase and the maintenance phase of addictive behavior. The present
review summarizes the clinical intervention methods of drug-associated memories in recent years including
extinction training, extinction in multiple contexts to facilitate extinction and reconsolidation intervention to
disrupt drug-associated memories directly, and the application of virtual reality technology and neuromodulation
methods in addiction intervention. The intervention methods combined memory reconsolidation with virtual
reality technology or neuromodulation methods are prospected to target drug-associated memories, providing new

methods and new ideas to treat addiction in future clinical researches.

Key words drug-associated memories, neurobiological mechanism, extinction training, memory reconsolidation,
virtual reality, neuromodulation
DOI: 10.16476/j.pibb.2019.0079

# This work was supported by grants from The National Key Research and Development Program of China (2017YFC1310405,
2016YFC0800907), The National Natural Science Foundation of China (U1736124), and The CAS Key Lab of Mental Health.

## Corresponding author.

Tel:86-10-64850437, E-mail: liyonghui@psych.ac.cn

Received: July 10, 2019  Accepted: August 5, 2019



