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• Ventral Tegmental Area 
(VTA) and

• Nucleus Accumbens with 
projections to
Prefrontal Cortex

Reward/Reinforcement is in part controlled by mu receptors in 
the:



ASAM New Definition: A primary, chronic disease involving:

• Brain reward

• Motivation

• Memory 

• Related circuitry

Resulting in the pathological pursuit of pleasure



Frontal Cortex

• The Frontal Cortex inhibits impulsivity and activates executive 
functioning.

• Once sensitization occurs stimulation can produce an 
exaggerated response out of proportion the stimulus.  

(Kindling effect similar to seizure). 

• The addiction response can be arrested not reversed.

• Treatment allows for development of alternative circuits while 
avoiding the activation of damaged circuitry. 





What is different about this new definition?

• This new definition makes clear that addiction is not about 
drugs, it’s about brains. 

• The reward circuits don’t know how to register “full’ or “enough”. 

• Addictive behavior is driven by brain dysregulation.



Opioid Receptor Types

Mu 
Receptor

Mu is for morphine

Morphine for Morpheus Greek God of Dreams

Activation produces analgesia, but also euphoria  

Associated with opioid addiction



Function at Receptors - Full Agonists

Full agonist binding …

• activates the mu receptor

• is highly reinforcing 

• is the most abused opioid type

• includes prescription opiates, heroin, & methadone

Mu
receptor



Function at Receptors: Antagonists

• occupies without activating

• blocks abused agonist opioid types

• includes naloxone and naltrexone

Antagonist binding …

• is not reinforcing

Mu
receptor



Function at Receptors - Partial Agonists

Mu
receptor

• activates the receptor at lower levels

• is relatively less reinforcing 

• is a less abused opioid type

• includes buprenorphine

Partial agonist binding …
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Like full agonists, partial agonist drugs 
produce increasing mu opioid receptor 
specific activity at lower doses

But due to its “ceiling” maximum 
opioid agonist effect is never 
achieved

Partial /Full Agonist Activity Levels



Receptor Dissociation

• DISSASOCIATION is the speed (slow or fast) of disengagement or 
uncoupling of a drug from the receptor

– With buprenorphine and methadone the dissociation is slower 

– Therefore receptor remains occupied and adding a substance lowers 
euphoric response  

Mu
Receptor

Bup dissociation is slow

Therefore 
Full Agonists can’t bind



Treatment Considerations

The longer one is in treatment, 
the better the outcome





Once opiate addicted, why isn’t it easy to stop?

• Withdrawal from opioids is associated with an extremely 
unpleasant syndrome:

– Physical pain (muscle aches, cramps)

– Nausea and vomiting

– Diarrhea

– Dysphoria

– Depression

– Irritability and anxiety

– Dysregulation of brain reward systems



Characteristics of Abuse Potential

• Route of administration 
– Faster route has a greater abuse potential

• Swallowing versus IV versus snorting or smoking

• Drug Half life 
– Briefer half-life has a greater abuse potential

• Heroin vs Methadone



Treatment options

• Pharmacologic treatment options:

– Methadone

– Buprenorphine

– Naltrexone

– Alpha adrenergic agonists (clonidine)

• Psychosocial support:

– 12 step programs

– Cognitive Behavioral Therapy, Motivational Enhancement 
Therapy etc



Staying in Treatment

• Pharmacologic treatment in combination with psychosocial 
interventions significantly enhances treatment effectiveness:

– Retention after 1-year treatment, 75% and 0% in 
buprenorphine and placebo groups respectively (Kakko et al, 
2003) 

• Pharmacotherapy helps patients stay in treatment:

– Reduces illicit drug use due to decreased cravings and 
withdrawal symptoms

– Reduces mortality by up to 4-fold (Kreek and Vocci, 2002)



How should we think about treatment?

• The reward circuitry must surrender to the “higher power” 
of the frontal cortex through whatever “higher power” we 
can mobilize (Treatment, parental influence, legal 
consequences applied effectively [drug courts] , spiritual 
influences) 

• Treatment: is the development of rational, responsible 
behavior through education, motivation and change in 
lifestyle



Recovery Sensitive Medication 

• Reward reinforcing medications have rapid onset, and are 
usually short acting, 

• Controlled medications are usually schedule II or III but 
tramadol is also reinforcing at Mu receptor. Carisoprodol or 
Soma gets metabolized to meprobamate (Miltown)

• Become aware that tolerance may be altered

• Benzodiazepines are GABAergic (ETOH in pill 
form)

• Opiates can trigger the reward circuit profoundly 
in recovering alcoholics. 



The 3 T’s: The longer one stays in treatment,
the better the outcome

• 3 T’s:

–Taking responsibility

–Tolerating discomfort

–Telling the truth



The Twelve Steps Made Simple

1. There’s a power that will kill me.

2. There’s a power that wants me to 
live.

3. Which do I want? (if you want to die, 
stop here. If you want to live, go on).

4. Using examples from your own life, 
understand that selfishness, 
dishonesty, resentment and fear 
control your actions.

5. Tell all your private, embarrassing 
secrets to another person.

6. Decide whether or not you want to 
live any more.

7. If you want your life to changes, ask 
a Power greater than yourself to 
change it for you. (If you could have 
changed it yourself, you would have 
long ago).

8. Figure out how to make right all the 
things you did wrong.

9. Fix what you can without causing 
more trouble in the process.

10. Understand that making mistakes is 
part of being human. (When you 
make a mistake, fix it, immediately if 
you can).

11. Ask for help to treat yourself and 
others the way you want your High 
Power to treat you. 

12. Don’t stop doing 1 through 11, and 
pass it on. 



Autobiography in Five Short Chapters by Portia Nelson

Chapter I: I walk down the street. There 
is a deep hole in the sidewalk. I fall 
in. I am lost…I am helpless. It isn’t 
my fault. It takes forever to find a 
way out…

Chapter II: I walk down the same 
street. There is a deep hole in the 
sidewalk. I pretend I don’t see it. I 
fall in again. I can’t believe I am in 
the same place but, it isn’t my fault. 
It still takes a long time to get out. 

Chapter III: I walk down the same 
street. There is a deep hole in the 
sidewalk. I see it is there. I still fall 
in…it’s a habit. My eyes are open. I 
know where I am. It is my fault. I get 
out immediately. 

Chapter IV: I walk down the same 
street. There is a deep hole in the 
sidewalk. I walk around it. 

Chapter V: 

I walk down another street




