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Background: Executing behaviors are contingent on environmental
settings, for instance conditionally withholding stereotypic responses
in time. Impairment in this function underlies both impulsive
and compulsive behaviors, which are symptoms of conditions such
as: attention deficit/hyperactivity disorder (ADHD), obsessive
compulsive disorder (OCD), as well as addiction. Maladaptive
inhibitory control is highly correlated with increased trait impulsivity,
a highly complex behavior, involving incentive salience, attention and
the ability to suppress and/or cancel prepotent responses. In our
study we have used the symmetrical, free-moving Go/No-Go task
(GNG) as a model for behavioral inhibition to provide a deeper
understanding of evolution of behavioral states in an impulsivity-
related setting.

Methods: Here we combined the GNG task, with a machine learning
approach to investigate animal behavioral strategies in the task. We
have determined mouse behavioral states in a data-driven fashion
using unsupervised clustering algorithms across several behavioral
measures (i.e. distance traveled, position in the cage, immobility
state, port visit among others). The results were benchmarked on
mean data set from high/low impulsive, trained animals. Next, we
evaluated how these states evolve during learning of the task. Finally,
we have investigated how these parameters are affected by pharma-
cological manipulation using compounds known to affect impulsivity
in both rodents and humans.

Results: In the first step we have determined mouse behavioral
states in a data-driven fashion across different learning sessions, as
well as in trained animals. We have successfully developed a
machine learning pipeline to combine sensor data with video analysis
into behavior states. Analysis of high and low impulsive animals show
different temporal behavioral profile, probabilities and shifts within
these states that are more complex than a simple mirror image as
would be expected when looking at classical measures alone. This
suggests that the animal behavior in the task goes beyond a simple
poke execution. Lastly, we have investigated how these parameters
are affected by pharmacological manipulation using compounds
known to affect impulsivity in humans. Our preliminary data suggest
that this analysis detects drug-induced changes in behavioral
patterns that go beyond the classically investigated parameters.
Similarly comparing this natural split and drug-induced impulsivity
revealed use of divergent strategies in animals having comparable
impulsivity levels (i.e. low impulsive animals vs. atomoxetine treat-
ment) as measured by classical measures.

Discussion: Our preliminary data suggest that this analysis detects
drug induced changes in behavioral patterns and strategies in animal
behavior that go beyond the classically investigated parameters.
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