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Rice et al, 2015
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Brainfacts.org



Volkow ND, Wise RA. How can drug addiction help us 
understand obesity? Nat Neurosci 8: 555-560



NCBI.NLM.NIH.GOV



US SURGEON GENERAL FINDINGS (2016)

“Well-supported scientific evidence shows that disruptions in three 

areas of the brain are particularly important in the onset, 

development, and maintenance of substance use disorders: the basal 

ganglia, the extended amygdala, and the prefrontal cortex. “



US SURGEON GENERAL (2016)
VS. 

BIG BOOK (1939)
These disruptions (are):

(1) enable substance-associated cues to trigger substance seeking (i.e., 
they increase incentive salience);  Cunning

(2) reduce sensitivity of brain systems involved in the experience of 
pleasure or reward, and heighten activation of brain stress systems; 
Baffling

and 

(3) reduce functioning of brain executive control systems, which are 
involved in the ability to make decisions and regulate one’s actions, 
emotions, and impulses.
Powerful



CHARACTERISTICS OF ADDICTION (2016)
• Impulsivity

• Positive Reinforcement
• Negative Reinforcement

• Compulsivity

HENCE, STEP 1 – POWERLESSNESS AND NEED FOR HIGHER 
POWER



Drugabuse.gov



IN THE MEANTIME…
• Cognitive-behavioral therapy seeks to help patients recognize, avoid, and cope 

with the situations in which they're most likely to use drugs.
• Contingency management uses positive reinforcement such as providing 

rewards or privileges for remaining drugfree, for attending and participating in 
counseling sessions, or for taking treatment medications as prescribed.

• Motivational enhancement therapy uses strategies to make the most of 
people's readiness to change their behavior and enter treatment.

• Family therapy helps people (especially young people) with drug use problems, 
as well as their families, address influences on drug use patterns and improve 
overall family functioning.

• CHANGING NEURAL PATHWAYS
• Recently heard quote from Austin TX:
• ” The more I miss meetings, the more I miss drinking”



TIME-RELATED DECREASE IN DOPAMINE 
RELEASED IN THE BRAIN OF A COCAINE 

USER



TIME-RELATED INCREASE IN DOPAMINE 
TRANSPORTERS







DOPAMINE AGONISTS (STIMULATORS)
• LEVODOPA – TREATS PARKINSON’S MOVEMENT DISORDER

• METHYLPHENIDATE and others  – ADHD

• PRAMIPEXOLE – TREATS RESTLESS LEG SYNDROME

• PROMAZINE – TREATS AGITATION/RESTLESSNESS



DOPAMINE ANTAGONISTS (INHIBITORS)
• RESPIRIDINE, THIORIDAZINE, FLUPHENAZINE – TREAT PSYCHOSIS

• PIMOZIDE – TREATS TICS IN TOURETTE’S SYNDROME

• ZIPRASIDONE – TREATS BIPOLAR I

• PROMAZINE – TREATS AGITATION/RESTLESSNESS



MEDICATIONS TO TREAT ADDICTION
• Naltrexone (Vivitrol).

• Buprenorphine (Probuphine, Suboxone).

• Disulfiram (Antabuse).

• Acamprosate (Campral)

• Modafinil (Provigil).

• Mirtazapine (Remeron).

• Bupropion (Wellbutrin, Zyban).

• Gabapentin (Neurontin).

• Vigabatrin (Sabril).

• Baclofen (Lioresal).

• Topiramate (Topamax).

https://americanaddictioncenters.org/addiction-medications/campral
https://americanaddictioncenters.org/addiction-medications/mirtazapine/
https://americanaddictioncenters.org/addiction-medications/gabapentin/
https://americanaddictioncenters.org/addiction-medications/vigabatrin/


MEDICATIONS TO TREAT ADDICTION
• Opioid

• Methadone
• Buprenorphine
• Extended-release naltrexone
• Lofexidine

• Nicotine
• Nicotine replacement therapies (available as a patch, inhaler, or gum)
• Bupropion
• Varenicline

• Alcohol
• Naltrexone
• Disulfiram
• Acamprosate


