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Two Decades of Research Have
Brought Us A New Understanding
of the Neurobiology of Addiction

AND...

TFhisKnowledgels Allewing
Usto Develop More
Targeted Strategies fior Its T reatment
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Chromosomal Locations for Substance Abuse Vulnerability
(rSA) Loci
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Addiction I nvolves Complex Interactions
Between Biological ana
Environmental Variables
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Mapping Drug Risk Factors
In a Community.

Poor Family
Support

Drug availability
Poverty.
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Crime

\What arethe neuropiological factors that mediate
sociall stressorsiasa rrisk factor fior drug abuse?




Drug Addiction is a Developmental Disease that
Startsin Adolescence and Childhood

first-time alcohol or THC dependence
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Age at at and at cannabis use dependence asper DSM |V
NIAAA National Epidemiolagic Survey.on Alcehol and Related Conditions, 2003




Recent Studies Have Shown that M atur ation of the
Brain’s Gray Matter Moves from Back to Front

Brain areas wher e volumes
are smaller in adolescents than young adults

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




The Adolescent Brain Respondsto Drugs
Differently than the Adult Brain

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

|ncreasesin
Nicotine Self Administration

Increasesin Nicotine Receptors
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Source: Adriana, W. et al., J of Neurosci, 23(11), pp. 4712-4716, June 1, 2003.



Amygdalo-cortical Sprouting Continues
Into Early Adulthood
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During Adolescence the
COGNITION-EMOTION Connection ==&
Is Still' Undergoing Devel opment 3
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LLow-poewer: light: photemicr.egraphs of Immunoperoxidase-labeled, bieeytin-containing

amygdalefugallvaricese fibers within the mPEC of animals at: 6 stages of devel epment

Source: Cunningham; Mietal., JIComp Neural 453; pp 116-130, 2002




Nicotinic Receptors Cannabinoid Receptors
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T he Endogenous Cannabinoid System
Emerges Relatively Early During 19 Wesks Gestation
Brain Development and
May: Play: a Specific Role

In Human Neural Develepment

Adult Brain

Source: Mato; Setal., Eur,JINeuresct, 17, pp: 1747-1754, 2003;




Addictiveand M ental Disorders
Commonly Co-EXxist

Comorbid

Mental | DVSOMAES: ¢ 1ot
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Comorbidity with Mental Iliness
I.e> 80% Schizophrenics Smoke

Schizephrenics have Fewer a7
AChR In Hlppocampus

contr ol

schlzophrenlc
patlents

Ereedman et al; Biol Psychiat 38; 22-33; 1995

It's drug addiction.

www.drugabuse.gov

MRNA Levelsof a7 AChR are Lower in
Schizophrenics

Controls Medicated Non-medicated

Perl, Oetal., FASEB' J; 17, pp: 1948:1950, 2003;

nicotine nermalizes a sensery gating|abnoermall
defect; fiound in most schizephrenics
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Dopamine D2 Receptorsare Lower in Addiction

Cocaine
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Partial Recovery of Brain Dopamine
Transportersin Methamphetamine (METH)
Abuser After Protracted Abstinence

Nor mal Control METH Abuser METH Abuser
(1 month detox) (24 months detox)

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




senavioral Treatmenis for ® Coniingency Management

M J Abuse Treatments”
Benavioral I' ea.tmm tsfor ® Dialectical Behavioral Theraoy
Smoxing Cessatiorn

i ® Drug Counseling
Caognitive-Behzaviorzl

Treatrment ® Family Treatrnents
Cornpined ® Group Benavior Therapy
Pher macotner apies and | |
Behavioral Therapies ® HIV Rigk Reduction
Complernentary and ® Motivationel |
Alternative Treatrments | nterviewing/Ennancernent*

(\\

Multisysternic Theraoy ® Seeking Safety (PTSD)

°® Warlk Therapy
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Agonist Therapy

Methadone
Buprenorphine

CB1 Antagonists

Opilaie agoniis ctabilize vrain
funciion in nerain addicts

CB1 KO mice nave decreazed
rezponzesto multiple drugs of abuze

| nhibitor s of
metabolizing
enzymes

CRF Antagonists
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c)

Specific Binding of [18F] cycloroxy

Nor rmal
Control

Ml ethadone
M aintained
Patient

Source: iling et al., JPET, 2000,



Effects of Buorenorpnine Mainienarce Dose or)
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Althougn We rlave A Variety of
Promising Targeisfor
M edications Developrnernt. ..

C
~

We Face Sorme Meajor
ROADBLOCY S



ROADBLOCK #1. LLack of Pharmaceutical | ndustry

Interest in Developing Medicationsto Treat Addictio
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ROADBLOCK #2: Erosion of the

Medical Community’s I nvelvement in Preventing
and Treating Drug Abuse and Addiction

e Priysicians Are Often Reluctant
Ice Apuseor Fall toLink Tnis

Primary Car
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enis Otner Medical Conditions

To T Trea

\[
i SUOsE
Witn Tnelr Pail

Mental [ness
Cancer
|nfectious Diseazes (g1, FICY)

Cardiac
Pulmonary
Learning Disorders

C)J'“If/
Cereorovascular (sirokes
Trauma (accidents)




ROADBL OCK #3: Although Treatments

For Addiction Are Available, They Are Not
Being Widely Used By Those Who Need Them

I n 2003 An Esiirmatec

Any |llicit Detiesiar Aleosiel

Aol sisiviiiiion (15%)

of Tese | lelivieltEls
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Mational Drug Apuce Treatment
Clinical Trials Metwark (CTN)
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Cornpleted CTI Tr

© Well-Stuclied, Sustainaple Treatments

= CTI11-000L: Buprenarphing/l 121oxone Detox (Inpatient)
= CTI1-0002: Buprenarohing/l la2loxone Detoy (Outpatient)
= CTI11-00C4: Motivational Enhancement Ther 2oy

= CTI1-0005: Motivational Intervigwing

= CTI11-0008: Motivational Incentives (Drug-rreea Clinics)
= CTI1-0007: Motivational Incentives ( IVl ethadone Clinics)

CTI1-00L1L: Telephone Follow-Up Post-Dischar ge

/ - 1~
® Other Cornpleted Studies
=CTI11-0008: Baseling Survay
=CTI1-0012: Perceptions of Infectionsin SA T4 Program
= CTII-0016: Patient Fecdback
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® Starting Treatrnent with r\gom;_ replacernent
Trnerapies (START): cornpare ineeffect of
ouprenor pning/naloxone and methacone on
liver function 10 slies, January 2006

cdl Controlled Trial of M d[l’l/lOl’l‘—rllfl.'c 2
s wiin ADFID and Substance Use
slies, Fall 2005
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® Methylphenidaiein Maintaining Abstinencain
srnoxerswitn ADFID 6 gjies, Fell 2005

© Prescripiion Oploid Addiction Treairnent
stuch ( POA FJ) ~ 12 zlies, Fall 2005



Ug Use Connected to Crirminal Activity

| n 2003, the cormoined federal,
laie sl.nrl local acult correctional
oopulation reacned a new record of

~ ‘ ~p 22 C ‘ r
alrnost 6.9 million ®ureau of Justice
Statjstics, 2004
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© 64% jail, stateffederal inmates report regular drug use @Js, 1997)

® Druguseinvolved > 50% of violent crirmes and 60-80% of child
anuse/neglect (N1J, 1999)

® Corrections officials estimate 70-85% inrmates need drug treatrment
(ONDCP, 2001)



Delaweare Worx Release TC (Crest) + Afiercare
Drug-rresan Arresi-Free S Years After Relzase (N=448

100-

P ~p o, &
804  DILC-Frea Arresi-rree 59"

* 1 < .05 frem Comparisen Martin, Butzin, Saum, & Inciardi (1999), The Prison Journal
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CJ-DATS Researchn Priorltles

° CuUrrent pracijce
° Screening and referral

o Prograurn rmodification & Interventon

A

° Trealrnent engagernent & reteniion
° Cornrunity orograrnrning

° Siruciured re-eniry

‘

° Special gopulations—e.q. adolescenis
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» Organizailonal ancd coniexivual faciors
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Preveriiion Resezifer) (Children & Adolescents)

(Jeneiics

cdeveloprment
environrneri
co-rmor oicity

reatment lnterventiens

(New Targeis & New Strategies

HIN/ATDS Research



70
§0-
50 -
40-
30~ 17]]
20"
10-

0

r(FJ

~ A

o

Mer whno nave secwitn ren (VS

rugLse o

Hleter ozeal contact

M SV wnoinject drug

a2
~

2

J35 1930 1992 1994 1996 19938 2000

Yezr of Diagnosis

Source: Centers for Digeaze Contral and Prevention (CDC)



I News

nis Heporiing
i Any Hlicit Drug

a_secl

atn, 10cth and 12th Cornbined

W 2001 2002 @ 2003 @ 2004

Source: 2004 Maonitoring the Future Study




Whnet Are Sorne of the Criallernges?

Opiate Analgesic Abusers

500 - //Lﬁ;r 18

1965 1970 1975 1980 1985 1990 1995 2000

Source: 2003 NSDUH, SAMHSA
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Thousands of New Users

© Innhalanis

M graders
/r‘ﬂ\‘\‘\‘—‘ﬂ\‘\‘\tﬂ

D
o

ul
o

ER Admission with METH
32 32 3R

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002

N
o

w
o

N
o

=
o

® \etharmpnetarmine

Per 100,000 Aged 12 or Older

2002 SAMHSA Treatment Episcde Data Set



SEI‘OHU artnersnips Are
nilal to =7 :Q[]\/'—I/ ending

RESEARCH + PRACTICE






