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ADDICTION IS A DISEASE OF THE BRAIN
as other diseases it affects the tissue function

Control                         Cocaine Abuser

Decreased Brain Metabolism in Drug Abuse PatientDecreased Brain Metabolism in Drug Abuse Patient

Sources:  From the laboratories of Drs. N. Volkow and H. SchelbertSources:  From the laboratories of Drs. N. Volkow and H. Schelbert

High

Low



ADDICTION IS A DEVELOPMENTAL DISEASE
It starts in adolescence and childhood
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NIAAA National Epidemiologic Survey on Alcohol and Related Conditions, 2003.NIAAA National Epidemiologic Survey on Alcohol and Related Conditions, 2003.

%
 in

 e
ac

h 
ag

e 
gr

ou
p 

w
ho

 d
ev

el
op

 fi
rs

t-
tim

e 
ca

nn
ab

is 
us

e 
di

so
rd

er
%

 in
 e

ac
h 

ag
e 

gr
ou

p 
w

ho
 d

ev
el

op
 fi

rs
t-

tim
e 

ca
nn

ab
is 

us
e 

di
so

rd
er

0.0%0.0%

0.2%0.2%

0.4%0.4%

0.6%0.6%

0.8%0.8%

1.0%1.0%

1.2%1.2%

1.4%1.4%

1.6%1.6%

55 1010 1515 1818 2525 3030 3535 4040 4545 5050 5555 6060 6565 7070
AgeAge

Age at cannabis use disorder as per DSM IV

Brain areas where volumes are smaller in 
adolescents than young adults.  

Brain areas where volumes are smaller in 
adolescents than young adults.  
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ADDICTION INVOLVES MULTIPLE FACTORS



Becomes Subordinate
Stress remains

Individually
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Group
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Morgan, D. et al. Nature Neuroscience, 5: 169-174, 2002.Morgan, D. et al. Nature Neuroscience, 5: 169-174, 2002.

Effects of a Social Stressor on Brain DA D2 Receptors 
and Propensity to Administer Drugs
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According to the Monitoring the Future Study…
Methamphetamine is not Increasing
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2002 SAMHSA Treatment Episode Data Set2002 SAMHSA Treatment Episode Data Set
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l Neurotoxic in animal models of
drug self administration  

l Highly addictive

l Intoxication associated with 
behaviors that increase risks for
infection with HIV and HCV

l Can be easily manufactured by
small clandestine laboratories
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Concerns with Methamphetamine
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Methamphetamine abusers have significant 
reductions in dopamine transporters
Methamphetamine abusers have significant 
reductions in dopamine transporters
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Dopamine Transporters in Methamphetamine AbusersDopamine Transporters in Methamphetamine Abusers
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Partial Recovery of Brain Dopamine 
Transporters in Methamphetamine (METH)

Abuser After Protracted Abstinence 

Normal Control METH Abuser
(1 month detox)

METH Abuser
(24 months detox)

ml/gm

Source:  Volkow, ND et al., Journal of Neuroscience 21, 9414-9418, 2001.
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MSM who inject drugs    MSM who inject drugs    

Year of DiagnosisYear of Diagnosis
Source: Centers for Disease Control and Prevention (CDC)Source: Centers for Disease Control and Prevention (CDC)
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Methamphetamine in the HIV Epidemic Methamphetamine in the HIV Epidemic 

• METH has been shown to alter immune function

• Risky sexual behavior that occurs during METH
intoxication increases the risk of HIV infection 

• Physiological changes resulting from METH
use may increase infectivity (e.g., erosion of
normal protective epithelial layer) 
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of the Drug’s Toxic and Addictive
Properties

And to Develop Treatments that will 
counteract neuroadaptations that
underlie the addictive process and
reverse METH’s neurotoxic effects
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• A Latin American Epidemiology 
Work Group that would parallel the 
US Community Epidemiology Work 
Group (CEWG)

• A program offering small research 
grants to students carrying out their
post-graduate thesis work at 
Latin American Universities  
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Is working to develop…Is working to develop…


