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What is an impulse and how can we understand  
impulse control disorders?

The nature of the impulse

The strength of executive control
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The Insula



The Insula

Craig, Nat. Neurosci. 2009 



The AI: from insight to behavioural control

Craig, Nat. Neurosci. 2009 



Insula  
neurobiological substrate of obsessions: 

OCD Craving in addiction

The AI: from insight to behavioural control



Environment Personality

Medical care

Vulnerability Pathology

Genes

Interest of preclinical models: 
prospective longitudinal studies



Daniel et al., In Prep 

Maximisation of decision-making requires the AI
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Maximisation of decision-making requires the AI in 
rats
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Maximisation of decision-making requires the AI in 
rats
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The insula and impulses

Does the insula contribute to impulse control? 

Does interception/the insula contribute to the nature of the 
impulse?



Inter-individual differences in impulse control: 
example of waiting impulsivity

How do we measure impulsivity? 
5-choice serial reaction time task 



Inter-individual differences in impulse control: 
example of waiting impulsivity

How do we measure impulsivity? 
5-choice serial reaction time task 

Belin et al., Science 2008 



Ansquer et al., Biol. Psy 2014 

Example of drug OCD-like behaviour 
schedule-induced polydipsia 

High impulsivity trait is an endophenotype of 
vulnerability to compulsivity



Example of drug OCD-like behaviour 
schedule-induced polydipsia 

High impulsivity trait is an endophenotype of 
vulnerability to compulsivity



Ansquer et al., Biol. Psy 2014 

High impulsivity trait is an endophenotype of 
vulnerability to compulsivity
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High impulsivity and compulsivity: NAergic 
mechanisms

Ansquer et al., Biol. Psy 2014 



High impulsivity and compulsivity: NAergic 
mechanisms

Belin-Rauscent et al.  unpublished 
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Belin-Rauscent et al., Mol. Psy. 2015 

Impulsivity and the anterior insular cortex
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Belin-Rauscent et al., Mol. Psy. 2015 
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Impulsivity quantitative nature of interoceptive cues

Compulsivity qualitative nature of interoceptive cues



Dalley et al., Science 2007 
Badiani, Belin et al., Nat. Rev. Neurosci. 2011 

Towards an evidence? AI and escalation of cocaine 
intake



Rotgé et al., In Prep 

Towards an evidence? AI and escalation of cocaine 
intake



Rotgé et al., In Prep 

Towards an evidence? AI and escalation of cocaine 
intake
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2DG metabolic activity decreases D2 binding site decreases 

Intrastriatal shifts in the course of drug exposure

Porrino L. 2004
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Intrastriatal shifts in the course of drug exposure
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Intrastriatal shifts in the course of drug exposure

Murray J., Belin-Rauscent A. et al. 2015
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Intrastriatal shifts in the course of drug exposure

Murray J., Belin-Rauscent A. et al. 2015
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Intrastriatal shifts in the course of drug exposure

Murray J., Belin-Rauscent A. et al. 2015
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Intrastriatal shifts in the course of drug exposure

Murray J., Belin-Rauscent A. et al. 2015
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