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After Uhl, Trends in Genetics, GRU updates 2/05 

Chromosomal Locations for Substance Abuse Vulnerability 
(rSA) Loci
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Drug Addiction is a Developmental Disease that 
Star ts in Adolescence and Childhood
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Brain areas where volumes
are smaller  in adolescents than young adults  

Source: Sowell, E.R. et al., Nature Neuroscience, 2(10), pp. 859-861, 1999.Source: Sowell, E.R. et al., Nature Neuroscience, 2(10), pp. 859-861, 1999.

Recent Studies Have Shown that Maturation of the
Brain’s Gray Matter  Moves from Back to Front
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Source: Adriana, W. et al., J of Neurosci, 23(11), pp. 4712-4716, June 1, 2003.

The Adolescent Brain Responds to Drugs 
Differently than the Adult Brain

Increases in Nicotine Receptors

Increases in
Nicotine Self Administration

Treatment of adolescent rats (but not young adults) with Nicotine leads to



Source:  Cunningham, M et al., J Comp Neurol 453, pp 116-130, 2002.Source:  Cunningham, M et al., J Comp Neurol 453, pp 116-130, 2002.
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19 Weeks Gestation 
Fetal Brain

Adult Brain

8 Month Old I nfant Brain

Source: Mato, S et al.,  Eur J Neurosci, 17, pp. 1747-1754, 2003.Source: Mato, S et al.,  Eur J Neurosci, 17, pp. 1747-1754, 2003.

The Endogenous Cannabinoid System
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Schizophrenics have Fewer  aaaa7 
AChR in Hippocampus
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Freedman et al, Biol Psychiat 38, 22-33, 1995 Freedman et al, Biol Psychiat 38, 22-33, 1995 
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mRNA Levels of  aaaa7 AChR are Lower  in 
Schizophrenics

mRNA Levels of  aaaa7 AChR are Lower  in 
Schizophrenics

Perl, O et al., FASEB J, 17, pp. 1948-1950, 2003.Perl, O et al., FASEB J, 17, pp. 1948-1950, 2003.

�7
/�

-a
ct

in

Controls Medicated  Non-medicated

1.6

1.4

1.2

1.0

0.8

0.6

0.4

0.2

0.0

nicotine normalizes a sensory gating abnormality 
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i.e > 80% Schizophrenics Smoke
Comorbidity with Mental I llness
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Par tial Recovery of Brain Dopamine 
Transpor ters 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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Opiate agonists stabilize brain 
function in heroin addicts

CB1 KO mice have decreased 
responses to multiple drugs of abuse

Smokers who are poor  nicotine 
metabolizers smoke less

Stress tr iggers relapse in animal 
models of addiction and CRF 
antagonists inter fere with the 
response to stress
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Agonist Therapy
Methadone
Buprenorphine
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Source: Kling et al., JPET, 2000.Source: Kling et al., JPET, 2000.

Specific Binding of [18F] cyclofoxy Specific Binding of [18F] cyclofoxy 
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��
Effects of Buprenorphine Maintenance Dose on

-Opioid Receptor  Availability 
Effects of Buprenorphine Maintenance Dose on

-Opioid Receptor  Availability 
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The Process of NEW DRUG DEVELOPMENT
Is Long…and Expensive 
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ROADBLOCK #1: Lack of Pharmaceutical Industry
Interest in Developing Medications to Treat Addiction
ROADBLOCK #1: Lack of Pharmaceutical Industry
Interest in Developing Medications to Treat Addiction



Pr imary Care Physicians Are Often Reluctant 
To Treat Substance Abuse or  Fail to L ink This

With Their  Patients’ Other  Medical Conditions 
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In 2003, An Estimated 21.6 Million Amer icans
Were Dependent On or  Abused

Any I llicit Drugs or  Alcohol

But…Only 3.3 Million  (15%)  
of These Individuals

Had Received Some Type of
Treatment In the Past Year 
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ROADBLOCK #3: Although Treatments 
For  Addiction Are Available, They Are Not 

Being Widely Used By Those Who Need Them
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National Drug Abuse Treatment 
Clinical Tr ials Network (CTN)
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CTN SitesCTN Sites



NIDA Funding of ATTC 
“ Research/Practice L iaisons”

CTN SitesCTN Sites ATTCATTC Puerto Rico



• Well-Studied, Sustainable Treatments
– CTN-0001: Buprenorphine/Naloxone Detox (Inpatient)
– CTN-0002: Buprenorphine/Naloxone Detox (Outpatient)
– CTN-0004: Motivational Enhancement Therapy
– CTN-0005: Motivational Interviewing
– CTN-0006: Motivational Incentives (Drug-Free Clinics)
– CTN-0007: Motivational Incentives (Methadone Clinics)
– CTN-0011: Telephone Follow-Up Post-Discharge

• Other  Completed Studies
– CTN-0008: Baseline Survey
– CTN-0012: Perceptions of Infections in SA Tx Program
– CTN-0016: Patient Feedback
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• Star ting Treatment with Agonist Replacement 
Therapies (START): compare the effect of 
buprenorphine/naloxone and methadone on 
liver  function   10 sites, January 2006

• Randomized Controlled Tr ial of Methylphenidate
in Adolescents with ADHD and Substance Use
Disorders  12 sites, Fall 2005

• Methylphenidate in Maintaining Abstinence in
Smokers with ADHD  6 sites, Fall 2005

• Prescr iption Opioid Addiction Treatment
Study (POATS)   ~ 12 sites, Fall 2005
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Update on New CTN Protocols



Drug Use Connected to Cr iminal ActivityDrug Use Connected to Cr iminal Activity

In 2003, the combined federal, 
state, and local adult correctional 
population reached a new record of 
almost 6.9 million (Bureau of Justice 
Statistics, 2004).
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• 64% jail, state/federal inmates repor t regular  drug use(BJS, 1997)

• Drug use involved > 50% of violent cr imes and 60-80% of child
abuse/neglect (NIJ, 1999)

• Corrections officials estimate 70-85% inmates need drug treatment
(ONDCP, 2001)
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*  p < .05 from Comparison*  p < .05 from Comparison

Delaware Work Release TC (Crest) + Aftercare
Drug-Free an Arrest-Free 3 Years After  Release (N=448)
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• Current practice
• Screening and referral
• Program modification & intervention
• Treatment engagement & retention
• Community programming
• Structured re-entry
• Special populations – e.g. adolescents
• Organizational and contextual factors
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Propor tions of AIDS Cases in Adults and 
Adolescents by Exposure in the USA
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• Prescr iption Drug Abuse

• Inhalants

• Methamphetamine
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What Are Some of the Challenges?What Are Some of the Challenges?

Opiate analgesics
Stimulants
Benzodiazepines
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Strong Partnerships Are 
Essential to Effectively Blending
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