
 

Study supports new strategy to fight cocaine
addiction
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Candice Contet is an associate professor at The Scripps Research Institute.
Credit: The Scripps Research Institute

An international team led by scientists at The Scripps Research Institute
(TSRI) has found strong evidence supporting a new strategy against drug
addiction. The researchers showed that a compound that inhibits the
activity of certain brain-cell receptors can reverse signs of cocaine
dependency in rodents.

Prior experiments targeting this receptor, known as the TrkB receptor,
produced results that differed greatly according to the brain region
involved. The new study is the first to test system-wide delivery—the
way drugs are typically given in humans—of a TrkB-blocker, showing
that the overall effect is to reverse cocaine dependency.

"I think this study could help revive the idea of targeting TrkB signaling
to treat addiction," said TSRI biologist Candice Contet, senior author of
the study.

Struggle to Find Solutions

Scientists have long struggled to find an effective strategy against
cocaine addiction, which is estimated to affect more than two million
Americans, resulting annually in about half a million emergency room
visits and hundreds of thousands of rehab facility admissions. There is
still no FDA-approved drug specifically for treating cocaine addiction.

Addiction researchers know that cocaine produces a huge surge in the
levels of dopamine in the "mesocorticolimbic reward system," where the
brain registers pleasurable experiences and wires itself to want them. In
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rat models, repeated exposure to cocaine—which the animals readily self-
administer—causes long-lasting adaptive changes in the nucleus
accumbens and medial prefrontal cortex, two key areas of this reward
system.

Over the past decade, studies have found that these changes are mediated
at least partly by changes in production of brain-derived neurotrophic
factor (BDNF), which works by activating TrkB receptors. Mimicking
that effect by injecting BDNF directly into the nucleus accumbens
strongly increases rats' motivation for cocaine and other measures of
dependency. By contrast, blocking BDNF production or BDNF/TrkB
signaling in this brain region reduces the signs of dependency.

Those results have suggested TrkB-blocking as a new therapeutic
strategy against addiction. One problem has been that BDNF has the
opposite effect on addiction-type behavior when it acts in the medial
prefrontal cortex. In experiments with rats, BDNF applied to this region
reduces dependency behaviors, whereas blocking BDNF/TrkB signaling
increases those behaviors.

"Based on these previous findings, we were very excited to investigate
whether blocking TrkB receptors throughout the brain would be
beneficial or detrimental in helping to reduce the motivation to take
cocaine," said Michel M.M. Verheij, a research associate at TSRI at the
time of the study, now at the Donders Institute for Brain, Cognition and
Behaviour, Radboud University Nijmegen Medical Centre, the
Netherlands.

Reversing Signs of Cocaine Addiction

For the new study, which appeared recently in The Journal of
Neuroscience, Contet and her colleagues examined the overall effects of
blocking TrkB signaling, using a recently developed TrkB-receptor
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blocker, or "antagonist," that can successfully get into the brain after
being injected into the bloodstream.

The team found in rats that had learned to self-administer cocaine
infusions by pressing a lever, the TrkB blocker powerfully reduced basic
behavioral measures of cocaine use and dependency—and did so more
strongly when the dose was higher. The treated rats used much less
cocaine, were much less willing to press the lever many times to get
more cocaine, and were less inclined to "relapse" when re-exposed to
cocaine after a period of withdrawal.

These behavioral improvements were accompanied by signs of lower,
more normal TrkB signaling activity in the nucleus accumbens.
Surprisingly, signs of TrkB signaling activity in the brain's medial
prefrontal cortex also showed a move toward normal—rising, despite the
presence of the TrkB-blocking drug.

"We suspect that the antagonist has its primary action in the nucleus
accumbens, where it's logical that it would prevent the activation that is
triggered by cocaine," said Contet, "while what happens in the prefrontal
cortex is probably a downstream consequence, rather than a direct effect
of the TrkB antagonist in that region."

Importantly, the TrkB-blocking treatment did not blunt the rats' appetite
for a sweet-tasting glucose-saccharine solution. "That's good because it
shows that the TrkB antagonist doesn't work by causing a general
suppression of appetite or activity, but specifically reduces the sense of
reward and motivation for cocaine," Contet said.

Contet and her colleagues now hope that their results will encourage
clinicians to consider the therapeutic potential of the TrkB-blocking
strategy in humans with cocaine addiction. TrkB-blocking compounds
are already being investigated by academic and pharmaceutical company
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laboratories for treating disorders including anxiety, depression, and
brain cancer.

  More information: M. M. M. Verheij et al, Systemic Delivery of a
Brain-Penetrant TrkB Antagonist Reduces Cocaine Self-Administration
and Normalizes TrkB Signaling in the Nucleus Accumbens and
Prefrontal Cortex, Journal of Neuroscience (2016). DOI:
10.1523/JNEUROSCI.2711-14.2016
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