Should | stay or should 1 go? On the
Importance of aversive memories and the
endogenous cannabinoid
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Memory is not a simple box of souvenirs; it is also,
and most importantly, a safety system for
organisms. With the help of negative memories,
known as "aversive" memories, we can avoid a
threat that we have already confronted.
Researchers from Inserm and University of
Bordeaux have just discovered that the
cannabinoid receptors of the brain control these
memories that are crucial for survival. This study is
published in Neuron.

When confronted by danger, every individual has
to make a crucial choice. This type of "simple"
decision may determine his/her destiny: if the fire
alarm goes off, we have learned to heed it and
flee, and not to ignore it. In the same way, we
avoid food and drinks that might have made us
sick in the past.

The body is thus equipped with neurological
mechanisms that help it to adjust its behaviour in

response to a stimulus. Such is the case with
aversive memories, a key survival process, which
prepares the body to avoid these potential dangers
effectively. These memaories are accompanied by
physiological responses (fright and flight) that
enable one to get away from a dangerous situation.

Although the role of the habenula, a central region
of the brain, in this phenomenon has received a
great deal of attention in recent years, the same is
not true of the endogenous cannabinoid system of
the habenular neurons, on which Giovanni
Marsicano and his team (particularly Edgar Soria-
Gomez) have focused. This system involves the
type 1 cannabinoid receptors. These receptors, the
activity of which is normally regulated by
endocannabinoids - the body's own molecules - are
the target of the main psychoactive components of
cannabis.

The researchers conditioned mice so that they
reacted to certain danger signals (sounds or
smells). When they exposed them to these signals,
mice that were deficient in cannabinoid receptors in
the habenula expressed neither the fear nor the
repulsion observed in normal mice. Interestingly,
this impaired reaction did not apply to neutral or
positive memories, which remained unchanged in
these mice.

At molecular level, the scientists observed that,
although the functioning of the habenula normally
involves two molecules (acetylcholine and
glutamate), the defect observed in these mice is
caused by an imbalance in neurotransmission
involving only acetylcholine.

"These results demonstrate that the endogenous
cannabinoid system in the habenula exclusively
controls the expression of aversive memories,
without influencing neutral or positive memories,
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and does so by selectively modulating acetylcholine
in the neural circuits involved," explains Giovanni
Marsicano, Inserm Research Director.

The control of these particular memories is an
integral part of diseases associated with the
emotional process, such as depression, anxiety or
drug addiction. As a consequence, the endogenous
cannabinoid system of the habenula might
represent a new therapeutic target in the
management of these conditions.

More information:
dx.doi.org/10.1016/j.neuron.2015.08.035
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