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THE PHYSIOLOGY OF ADDICTION: 
 

Addiction is a Developmental Pediatric Disorder 
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Brain Development 

Source: Tapert & Schweinsburg, 2005 



Synaptic  
Refinement 



Myelination 





Dopamine Receptors 



The “use it or lose it” principle 

“If a teen is doing music or sports or academics, 
those are the cells and connections that will be 
hardwired. If they're lying on the couch or 
playing video games…, those are the cells and 
connections that are going to survive.” 

Jay N. Giedd, M.D., Chief of Brain Imaging,  
Child Psychiatry Branch, National Institutes of Health 
 



Act First, 
Think Later 

More Risky 
Impulsive 
Behavior 
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Planning 
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This is Normal Development 





Genetics Early Use
  

Trauma 

Poor Mental Health 



Addiction is a Developmental Pediatric Disease 
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Source: NIAAA National Epidemiologic Survey on Alcohol and Related Conditions, 2003 
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Conditions; Laboratory of Epidemiology and Biometry; DICBR, NIAAA, 
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There are receptors for 
these natural cannabinoids 
all over the body… 
 
and throughout the brain… 
 
and THC, CBD and other 
cannabinoids from 
marijuana can bind with 
them and alter natural 
signals. 



Acute effects of using marijuana 
(during intoxication) 

Altered judgment 
Slowed reaction time 

Euphoria 

Impaired memory 

Increased appetite 

Impaired coordination 

Panic/paranoia/ 
psychosis 

Altered pain sensitivity 

Anti-nausea effects 



Potential longer-term effects of regular 
marijuana use on youth development 

• Issues with attention, memory and learning 

• Poorer educational and life outcomes  

• Loss of IQ for persistent heavy users 

• Potential for addiction to marijuana and 
increased risk of addiction to other drugs  

• Increased risk of risk of psychosis 



Deficits in cognitive functioning 
among active users 

Many studies show that adolescents who 
use marijuana heavily tend to score worse 
than non-users on tests of: 

• attention 
• verbal learning 
• memory 
• processing speed  
 

… even when  
they are not high. 
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Messinis, et al 2006 

Verbal learning Delayed recall 
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Fergusson DM & Boden JM, Cannabis use and later life outcomes. Addiction. 2008 Jun; 103(6):969-76 

Increasing use of marijuana from age 15-21 was 
also associated with lower relationship quality and 
lower life satisfaction at age 25. 



Loss of adult IQ with marijuana 
dependence in adolescence 

Findings: 
• Those who developed marijuana dependence 

before age 18 showed IQ decline in adulthood. 

• The longer their dependence persisted, the greater 
the decline, with a decline of 8 IQ points for the most 
persistent users.  

• Those who began using in adulthood did not show 
IQ decline. 

• Quitting in adulthood did not restore functioning in 
those who began in adolescence. 



1960 1965 1970 1974 1978 1980 1983 1984 1985 1986 1990 1992 1993 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 

THC 0.2 0.24 0.39 0.47 1 1 1.5 3.3 3.3 3.5 3.5 3.1 3.1 4 4.54 5.16 4.96 4.67 5.4 6.18 7.26 7.18 8.33 8.09 9.08 10.3 10.3 9.91 11 11.4 

CBD                 0.28 0.31 0.38 0.36 0.33 0.31 0.42 0.4 0.41 0.43 0.45 0.47 0.42 0.46 0.46 0.46 0.53 0.48 0.41       
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CBD: 
Non-Psychoactive 

Ingredient 

Average THC & CBD levels  
in the US: 1960 - 2011 

Data from the NIDA-sponsored Potency Monitoring program at the University of Mississippi, showing average THC and 
CBD levels in samples of marijuana seized by federal, state and local governments in each year shown.   

THC: 
Psychoactive 

Ingredient 



THC Concentrates 

“Budder” 

“Shatter” 

“Ear Wax” 
“Green Crack” wax 

Hash Oil Capsules 

Butane Hash Oil (BHO) 



Ways to 
consume 

marijuana 



Products & packaging: 
Like this? 
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nicotine heroin cocaine alcohol marijuana 

% of users (of all ages)  
who develop dependence 

Is Marijuana Addictive? 

And 17% for 
those who start 
in their teens 

And 30%-50% 
for teens with 
daily use 











Diagnoses for Medical Marijuana 




