
Accepted Manuscript

Metaplasticity at the addicted tetrapartite synapse: A common denominator of
drug induced adaptations and potential treatment target for addiction

Daniela Neuhofer, Peter Kalivas

PII: S1074-7427(18)30020-0
DOI: https://doi.org/10.1016/j.nlm.2018.02.007
Reference: YNLME 6799

To appear in: Neurobiology of Learning and Memory

Received Date: 17 October 2017
Revised Date: 26 January 2018
Accepted Date: 7 February 2018

Please cite this article as: Neuhofer, D., Kalivas, P., Metaplasticity at the addicted tetrapartite synapse: A common
denominator of drug induced adaptations and potential treatment target for addiction, Neurobiology of Learning
and Memory (2018), doi: https://doi.org/10.1016/j.nlm.2018.02.007

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.nlm.2018.02.007
https://doi.org/10.1016/j.nlm.2018.02.007


  

Metaplasticity at the addicted tetrapartite synapse: A common denominator of drug induced 
adaptations and potential treatment target for addiction  
 
Daniela Neuhofer1 and Peter Kalivas1 
1Department of Neurosciences, Medical University of South Carolina, Charleston, SC 29425 

 

Corresponding author (address and email): 
Daniela Neuhofer 
Medical University of South Carolina 
173 Ashley Avenue 
BSB 403- MSC 510 
Charleston, SC 29425 
Email: neuhofer@musc.edu 
Tel: 843-876-2246 
Fax:843-792-4423 
 
 
 
Abstract: 
In light of the current worldwide addiction epidemic, the need for successful therapies is more urgent than 
ever. Although we made substantial progress in our basic understanding of addiction, reliable therapies are 
lacking. Since 40-60% of patients treated for substance use disorder return to active substance use within a 
year following treatment discharge, alleviating the vulnerability to relapse is regarded as the most 
promising avenue for addiction therapy. Preclinical addiction research often focuses on maladaptive 
synaptic plasticity within the reward pathway. However, drug induced neuroadaptations do not only lead to 
a strengthening of distinct drug associated cues and operant behaviors, but also seem to increase plasticity 
thresholds for environmental stimuli that are not associated with the drug. This form of higher order 
plasticity, or synaptic metaplasticity, is not expressed as a change in the efficacy of synaptic transmission 
but as a change in the direction or degree of plasticity induced by a distinct stimulation pattern. 
Experimental addiction research has demonstrated metaplasticity after exposure to multiple classes of 
addictive drugs. In this review we will focus on the concept of synaptic metaplasticity in the context of 
preclinical addiction research. We will take a closer look at the tetrapartite glutamatergic synapse and 
outline forms of metaplasticity that have been described at the addicted synapse. Finally we will discuss the 
different potential avenues for pharmacotherapies that target glutamatergic synaptic plasticity and 
metaplasticity. Here we will argue that aberrant metaplasticity renders the reward seeking circuitry more 
rigid and hence less able to adapt to changing environmental contingencies. An understanding of the 
molecular mechanisms that underlie this metaplasticity is crucial for the development of new strategies for 
addiction therapy. The correction of drug-induced metaplasticity could be used to support behavioral and 
pharmacotherapies for the treatment of addiction.   
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