
 

Promising new drug targets for cocaine
addiction found
20 January 2014

Researchers from the Icahn School of Medicine at
Mount Sinai have identified a new molecular
mechanism by which cocaine alters the brain's
reward circuits and causes addiction. Published
online in the journal Proceedings of the National
Academy of Sciences by Dr. Eric J. Nestler, MD,
PhD, and colleagues, the preclinical research
reveals how an abundant enzyme and synaptic
gene affect a key reward circuit in the brain,
changing the ways genes are expressed in the
nucleus accumbens. The DNA itself does not
change, but its "mark" activates or represses
certain genes encoding synaptic proteins within the
DNA. The marks indicate epigenetic
changes—changes made by enzymes—that alter the
activity of the nucleus accumbens. 

In a mouse model, the research team found that
chronic cocaine administration increased levels of
an enzyme called PARP-1 or poly(ADP-
ribosyl)ation polymerase-1. This increase in
PARP-1 leads to an increase in its PAR marks at
genes in the nucleus accumbens, contributing to
long-term cocaine addiction. Although this is the
first time PARP-1 has been linked to cocaine
addiction, PARP-1 has been under investigation
for cancer treatment.

"This discovery provides new leads for the
development of anti-addiction medications," said
the study's senior author, Eric Nestler, MD, PhD,
Nash Family Professor of Neuroscience and
Director of the Friedman Brain Institute, at the
Icahn School of Medicine at Mount Sinai. Dr.
Nestler said that the research team is using PARP
to identify other proteins regulated by cocaine.
PARP inhibitors may also prove valuable in
changing cocaine's addictive power.

Kimberly Scobie, PhD, the lead investigator and
postdoctoral fellow in Dr. Nestler's laboratory,
underscored the value of implicating PARP-1 in
mediating the brain's reward center. "It is striking
that changing the level of PARP-1 alone is

sufficient to influence the rewarding effects of
cocaine," she said.

Next, the investigators used chromatin
immunoprecipitation sequencing to identify which
genes are altered through the epigenetic changes
induced by PARP-1. One target gene whose
expression changed after chronic cocaine use was
sidekick-1, a cell adhesion molecule concentrated
at synapses that directs synaptic connections.
Sidekick-1 has not been studied to date in the
brain, nor has it been studied in relation to cocaine
exposure. Using viral mediated gene transfer to
overexpress sidekick-1 in the nucleus accumbens,
investigators saw that this overexpression alone not
only increased the rewarding effects of cocaine, but
it also induced changes in the morphology and
synaptic connections of neurons in this brain
reward region.

The research opens the door to a brand new
direction for therapeutics to treat cocaine addiction.
Effective drug therapies are urgently needed.
National data from the US National Institute of Drug
Abuse reveal that nearly 1.4 million Americans
meet criteria for dependence or abuse of cocaine. 

  More information: Essential role of poly(ADP-
ribosyl)ation in cocaine action, PNAS, 
www.pnas.org/cgi/doi/10.1073/pnas.1319703111

  Provided by The Mount Sinai Hospital

                               1 / 2

https://medicalxpress.com/tags/nucleus+accumbens/
https://medicalxpress.com/tags/synaptic+connections/
https://medicalxpress.com/tags/cocaine+addiction/
https://medicalxpress.com/tags/cocaine/
http://www.pnas.org/cgi/doi/10.1073/pnas.1319703111


 

APA citation: Promising new drug targets for cocaine addiction found (2014, January 20) retrieved 28
July 2022 from https://medicalxpress.com/news/2014-01-drug-cocaine-addiction.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private study or research, no
part may be reproduced without the written permission. The content is provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

                               2 / 2

https://medicalxpress.com/news/2014-01-drug-cocaine-addiction.html
http://www.tcpdf.org

