
 

Treating alcohol addiction by reducing
motivation to drink
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A new study in Biological Psychiatry may pave the way for treating
alcohol addiction by reducing motivation to drink, rather than by altering
the effects of alcohol itself. Led by Drs. Kasia Radwanska and Leszek
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Kaczmarek of the Nencki Institute, Warsaw, Poland, the study reports a
new mechanism behind alcohol seeking behavior.

When people think about drugs to treat alcoholism, their first thought is
usually a drug that stimulates or blocks a receptor for a chemical
messenger. However, the new study highlights a process that changes
brain activity by altering the network of proteins that surrounds nerve
cells. This network of proteins, called the extracellular matrix, provides
active support for the development and activity of nerve cells. The
functions of the matrix are regulated, in part, by enzymes that break
down matrix proteins; one of these enzymes is matrix
metalloproteinase-9 (MMP-9).

In the study, while mice had free access to alcohol to establish addiction-
like behavior, those missing the enzyme MMP-9 (MMP-9 KO) drank
just as much as normal mice. However, first author Dr. Marzena
Stefaniuk and colleagues found that MMP-9 KO mice were less
motivated to obtain alcohol when its access was restricted, and less
persistent to seek alcohol during withdrawal—behaviors normally
characteristic of addiction. The researchers were able to restore the
impaired motivation by replacing MMP-9 in the central amygdala, a part
of the brain's emotional center that has also been implicated in alcohol
dependence.

"Interestingly, in human alcoholics, the MMP-9 gene polymorphism that
leads to a higher MMP-9 production correlates with greater motivation
to drink alcohol," said Dr. Kaczmarek, referring to their analysis of 167
alcohol-addicted males compared with 199 control males, also included
in the new study. Using a clinical assessment of alcoholism behavior, the
researchers found that addicted people with a T allele in the MMP-9
gene continued to drink alcohol despite the negative consequences more
frequently than patients with a C allele. The findings further support the
role of MMP-9 in motivation for alcohol.
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"Matrix metalloproteinases play critical roles in brain function and
disease that have only recently received intensive study," said Dr. John
Krystal, Editor of Biological Psychiatry. "The exciting study by Stefaniuk
and colleagues implicates them in alcohol use disorders, but they are
likely to play roles quite broadly in psychiatric disorders. It will be
important to determine whether these proteins may be targeted
therapeutically."

In previous studies, MMP-9 has been demonstrated to be mandatory in
the central amygdala for formation of appetitive memory traces via
synaptic plasticity—the structural and physiological alteration of
synapses, the connections that facilitate communication between
neurons. Indeed, the loss of MMP-9 in mice impaired structural and
physiological alcohol-related alterations in the central amygdala, leading
the authors to suggest MMP-9-dependent synaptic plasticity in this brain
region as a new mechanism behind alcohol craving.

"In aggregate, these findings point to MMP-9 as a novel therapeutic
target in fighting alcohol addiction," said Kaczmarek.

  More information: Marzena Stefaniuk et al. Matrix
Metalloproteinase-9 and Synaptic Plasticity in the Central Amygdala in
Control of Alcohol-Seeking Behavior, Biological Psychiatry (2017). DOI:
10.1016/j.biopsych.2016.12.026
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