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 The drug addiction is a cluster of cognitive, behavioral and 
physiological symptoms that reveal the compulsive use of the 
drug despite the adverse effects related to the drug. This 
disorder shows a higher relapse rate, particularly the first 12 
months of abstinence following dependence. 

 

 American Psychiatric Association. (2000). Diagnostic and Statistical Manual of Mental 
Disorders , Fourth Edition, Text Revision. Washington, DC, American Psychiatric Press 



  Hypotheses to explain the compulsive drug seeking 
 
The establishment of an automatic stimulus-response habit  (Tifanny 
ST,1990; Everitt BJ, 2001) 
 
Drug-induced loss of impulse control 
(Jentsch  JD, 1999) 
 
Disruption of hedonic homeostasis 
(Koobs y Le Moal, 1997) 
 
The sensitization to the incentive motivational effects of drugs 
(“wanting”) 
(Robinson y Berridge, 1993) 
 

 



 

Where this story begins? 
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Motivation circuit  

 



 Microdialysis technique 



 The Dopamine history! 



 
Dopamine and natural reward 



 

All drugs of abuse increase Dopamine release in  
the Nucleus Accumbens 

Nestler, 2005 



 

Dopamine both motivates reward-seeking 
behaviour and signals the receipt of a reward 



 

What happens with Dopamine in the human brain ?? 

Volkow et al., PNAS 2011 



 The individual vulnerability 

The self-administration paradigm 
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Self administration Extintion TEST 

Drug is available 

Active lever 

Inactive lever 

Light 

Sonido 

 

Drug is not available 



“Persistence” 

“Resistance to 
Punishment” 

“Motivation” 

“Relapse” 

 



Controlled  
Intake 

 

Addiction 
(Loss of control) 

 

Neuroplasticity 

Genetic Vulnerability Environmental factors  

 



The anaplasticity : The incapacity of addicts to counteract           
              initial  drug-induced impairments 

 



 

Persistent impairment in LTD is associated with transition to cocaine addiction 



 

Conclusions: 
 
The stimulation of some brain nuclei positive motivational effects (also 
negative!) 
 
Drugs of abuse increase dopamine release in the Nucleus Accumbens 
 
Dopamine is necessary for 'wanting' incentives 
 
Not all subjects who use drugs of abuse become addicted 
 
The development of addiction is associated with an inability to 
counteract the changes caused by drugs of abuse 



 

“Despite the obstacles to developing effective therapies 
to treat the addiction, there are now unprecedented 
opportunities on both the short- and mid-term horizons 
for translating the many promising approaches identified 
by basic research into therapies for addiction” 
 
 
     Skolnick and Volkow, 2012 



 

Thank you! 






