
 

Overexpression of corticotropin-releasing
factor increases anxiety in primates

September 6 2016

A new study in Biological Psychiatry reports that overexpression of
corticotropin-releasing factor (CRF), a stress-related gene, increases
anxious temperament in monkeys. According to Ned Kalin from the
University of Wisconsin-Madison who led the study, the findings
provide a direct link in primates between alterations in stress-related
systems in the brain and the development of anxiety disorders.

Anxiety disorders often begin early in life and anxious temperament
during childhood is considered a risk for later development of anxiety
and depression. "Young children with extreme anxious temperament
have about a 50% chance of developing stress-related psychopathology,"
said Kalin.

Researchers have thought that overactivity of the CRF system mediates
symptoms associated with anxiety and depression. But early excitement
over treating the disorders by altering brain CRF systems turned to
disappointment when the approach failed to produce positive outcomes
in clinical trials. The new study makes the case that CRF may be an
important signaling mechanism for anxiety in primates, which may help
reignite interest in targeting CRF for treatment of anxiety and
depression.

"This study helps to keep the CRF story alive. Blocking CRF signaling
may yet be an important path for reducing anxiety and promoting
resilience," said John Krystal, Editor of Biological Psychiatry.
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Previous studies on the role of CRF in anxiety used rodents, but Kalin
emphasized the value of nonhuman primates, which provide the best
model of human anxious temperament, and because humans share
critical features of the CRF system with monkeys but not rodents.

This study was the first to alter the CRF system in monkeys to study the
effect on anxious temperament. The researchers caused the brains of
five monkeys to overproduce CRF by injecting a viral vector, which
alters the genome at a very specific region. They targeted the central
nucleus of the amygdala, a fundamental component of the neural circuit
that regulates anxious temperament. To see what changes occurred in the
central nucleus of the amygdala and its connected regions after altering
CRF, the researchers performed behavioral tests and imaged the brain
with combined metabolic and functional and structural magnetic
resonance imaging.

Chronically increasing the activity of CRF in the central nucleus of the
amygdala increased anxious temperament in the monkeys.
Overexpression also increased brain metabolism in the region, as well as
in other regions that play a role in anxious temperament. The findings
suggest that the effects of CRF overexpression on increasing anxious
temperament involve activation of the neural circuit that underlies the
childhood risk to develop anxiety and depression.

"By understanding the neural circuits and molecular mechanisms that
underlie this childhood risk, our hope is to use these insights to
conceptualize novel early interventions aimed at preventing the long
term suffering associated with these disorders," said Kalin.

He added that their findings take an important step in this direction by
demonstrating the ability to modulate the function of CRF in monkeys,
and point to the potential for new therapeutics that target overactivity of
the CRF system, and other stress-related genes, in the central nucleus of
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the amygdala.
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