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Three PointsThree Points……..

1.1. terminologyterminology is criticalis critical
2. neuroscience 2. neuroscience 101101
3. neuroscience 3. neuroscience and and 

treatment treatment 



There is terrible There is terrible 
misunderstanding if we misunderstanding if we 

dondon’’t use the correct t use the correct 
terminologyterminology…………..



MythsMyths
•• addicts are addicts are bad, crazy, or stupidbad, crazy, or stupid
•• addiction is a addiction is a willwill--power power problemproblem
•• addicts are addicts are criminals criminals 
•• addicts addicts should be should be punishedpunished, not , not 

treated, for using drugstreated, for using drugs
•• A.A.A.A. is all alcoholics need to recoveris all alcoholics need to recover
•• people addicted to one drug have people addicted to one drug have 

““addictive personalitiesaddictive personalities””
((www.www.utexasutexas.edu/research/asrec.edu/research/asrec))



What is What is ““addictionaddiction””??
•• synonymoussynonymous with with ““abuseabuse””
•• anytime something is taken/doneanytime something is taken/done

““too much, too often, for too longtoo much, too often, for too long””
•• a a seriousserious health problem (heroin)health problem (heroin)
•• notnot so serious (exercise)so serious (exercise)
•• preventablepreventable ((““just say nojust say no……..””))
•• scientifically includes scientifically includes compulsive compulsive 

behaviorsbehaviors



The FactsThe Facts…………
DSMDSM--IV*: IV*: TWOTWO drug problemsdrug problems
•• drug drug abuseabuse is a is a problemproblem to solve, caused to solve, caused 

by bad choices, selfby bad choices, self--anesthetization, anesthetization, 
celebration, or just wanting to get highcelebration, or just wanting to get high

•• chemical chemical dependencedependence is a brain is a brain diseasedisease 
caused by genetic vulnerability, drug use, caused by genetic vulnerability, drug use, 
and environmental influenceand environmental influence

* * Diagnostic and Statistical Manual of Mental Diagnostic and Statistical Manual of Mental 
Disorders Disorders -- Fourth EditionFourth Edition



How to reduce theseHow to reduce these……
•• abuseabuse -- education, coercion, education, coercion, 

punishment, environmental punishment, environmental 
change, maturation, pressure to change, maturation, pressure to 
stop, life eventsstop, life events

•• dependencedependence -- ““treatmenttreatment”” to to 
positively affect abnormal brain positively affect abnormal brain 
function to function to reduce needreduce need for drugfor drug

•• bothboth are serious conditions!are serious conditions!



Why is proper differentiation Why is proper differentiation 
so important?so important?

•• we know there are we know there are two diagnosable two diagnosable 
drug problemsdrug problems

•• one is a diseaseone is a disease, one is not, one is not
•• understandingunderstanding the nature of the the nature of the 

problem is problem is critical for determining critical for determining 
proper treatmentproper treatment

•• people people argueargue about about addiction as a addiction as a 
diseasedisease; there is ; there is less disagreementless disagreement 
about about dependence as a diseasedependence as a disease



How dare you call dependence How dare you call dependence 
a a ““brain diseasebrain disease””??

•• some people some people who donwho don’’t knowt know the complete the complete 
neurobiological/genetic neurobiological/genetic ““addictionaddiction”” research research 
literatureliterature argue argue against against ““diseasedisease””

•• weight of the research evidenceweight of the research evidence is that is that 
““dependencedependence”” ((not not ““abuseabuse””) is a disease) is a disease

•• SourcesSources: NIDA, HBO, Koob, Nestler, etc.: NIDA, HBO, Koob, Nestler, etc.
•• ““but arenbut aren’’t you t you absolving peopleabsolving people from from being being 

responsibleresponsible for what they did?for what they did?””
•• ““you donyou don’’t believe in t believe in punishingpunishing them?them?””
•• major field organizationsmajor field organizations recognize addiction as a recognize addiction as a 

diseasedisease -- NCADD, AMA, ASAM, NAATP, RSANCADD, AMA, ASAM, NAATP, RSA



RESEARCH VALIDITY RESEARCH VALIDITY 
ESTIMATE (RVE)ESTIMATE (RVE)

High RVEHigh RVE
•• many large, wellmany large, well--controlled studiescontrolled studies
•• replicable resultsreplicable results
•• much peermuch peer--reviewed, published literaturereviewed, published literature
Low RVELow RVE
•• few replicable studiesfew replicable studies
•• highly speculative resultshighly speculative results
•• little peerlittle peer--reviewed, published literaturereviewed, published literature

(A Thoughtful Appraisal of
High-Quality Scientific 
Research)
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- 
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Who becomes Who becomes 
dependent?dependent?



Estimated lifetime Estimated lifetime 
prevalence of riskprevalence of risk

Drug Users Who Developed DependenceDrug Users Who Developed Dependence

(U.S. Epidemiological Estimates, 1992(U.S. Epidemiological Estimates, 1992--98):98):

•• nicotine nicotine -- 32%    32%    •• cannabis cannabis -- 9%9%
•• heroin heroin -- 23%23% •• ““sedativessedatives”” -- 9%9%
•• cocaine cocaine -- 17%     17%     •• analgesic opioidsanalgesic opioids -- 9%9%

(crack (crack -- 20%)   20%)   •• psychedelics psychedelics -- 5%5%
•• alcohol alcohol -- 15%      15%      •• inhalants inhalants -- 4%4%
•• stimulants other than cocaine stimulants other than cocaine -- 11%  11%  

Anthony et al., 1994Anthony et al., 1994
Chen & Anthony, 2004Chen & Anthony, 2004
Hughes et al., 2006Hughes et al., 2006
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Neuroscience 101Neuroscience 101



Dependence occurs because Dependence occurs because 
of neurochemical of neurochemical 

dysregulations of the dysregulations of the 
mesolimbic dopamine system mesolimbic dopamine system 

(MDS)*(MDS)* 

* a.k.a. Medial Forebrain Bundle (MFB)* a.k.a. Medial Forebrain Bundle (MFB) 

or or ““Pleasure PathwayPleasure Pathway”” or or ““Reward PathwayReward Pathway””





What happens?What happens?
Drug actions reveal vulnerable brain Drug actions reveal vulnerable brain 

chemicalschemicals
•• cocaine, cocaine, amphetsamphets -- dopamine (dopamine (DADA))
•• LSD LSD -- serotonin (serotonin (SERSER))
•• heroin heroin -- endorphins (endorphins (ENDEND))
•• benzodiazepines benzodiazepines -- GABAGABA
•• nicotine nicotine -- acetylcholine (acetylcholine (ACHACH))
•• alcohol (ETOH) alcohol (ETOH) -- glutamate (glutamate (GLUGLU) ) 

-- substance P (substance P (SUBPSUBP) ) 
•• marijuana marijuana -- endocannabinoids (endocannabinoids (ENCBENCB))
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The newestThe newest……..
•• Substance PSubstance P and its receptor, and its receptor, neurokininneurokinin 1 1 

(NK1R)(NK1R) -- in brain areas involved with in brain areas involved with 
stress responsesstress responses and and drug rewarddrug reward

•• mice genetically mice genetically deficientdeficient in in NK1RNK1R = = 
decreasedecrease in voluntary in voluntary alcohol drinkingalcohol drinking

•• alcohol dependentalcohol dependent patients given patients given NK1R NK1R 
antagonistantagonist or placebo = decreased or placebo = decreased 
cravingcraving, increased , increased wellwell--beingbeing, reduced , reduced 
responses to stressresponses to stress

George et George et al.(Heiligal.(Heilig) Science 319:1536) Science 319:1536--9 (2008)9 (2008)
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Thus, drugs are associated Thus, drugs are associated 
with specific neurotransmitters with specific neurotransmitters 

•• we assume that genetics + drugwe assume that genetics + drug--use lead to use lead to 
““dysregulationsdysregulations”” of of MDSMDS neurotransmitter neurotransmitter 
systemssystems

•• when people use, the drugs when people use, the drugs ““connectconnect”” to the to the 
specific dysregulated neurotransmitter specific dysregulated neurotransmitter 
systemsystem

•• this may be why people have this may be why people have ““drugs of drugs of 
choicechoice””30



Dysregulation = Dysregulation = 
•• continued exposurecontinued exposure of the MDS pathways of the MDS pathways 

to a drugto a drug leads to changes (leads to changes (adaptationsadaptations) ) 
in nerve function (in nerve function (““neuroadaptationsneuroadaptations””))

•• the changes reach a the changes reach a thresholdthreshold
•• …….leading to .leading to compulsive usecompulsive use over which over which 

the individual has the individual has impaired control impaired control 
(symptom of the disease)(symptom of the disease)50



What causes the  What causes the  
neurotransmitter systems neurotransmitter systems 

to become to become ““dysregulateddysregulated””??
•• geneticgenetic vulnerability   *vulnerability   *
•• exposure exposure to a drug    *to a drug    *
•• other aspects of theother aspects of the
environmentenvironment, besides drugs?, besides drugs?
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A Brain Chemistry Disease!A Brain Chemistry Disease!

•• addicting drugs seem to addicting drugs seem to ““matchmatch”” the the 
transmitter transmitter systemsystem that is that is not normalnot normal

•• genetic susceptibilitygenetic susceptibility is clearly is clearly 
involved involved -- but but onset timeonset time is variableis variable

•• cases range cases range from mild to severefrom mild to severe
•• severity of casesseverity of cases relates to relates to treatment treatment 

outcomeoutcome
•• remember, this is NOTremember, this is NOT ““drug abusedrug abuse””
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Important Point!Important Point!
Dependence is Dependence is not a loss ofnot a loss of ““will will 
powerpower””, for two reasons:, for two reasons:
•• The main problem with dependenceThe main problem with dependence

lies in the lies in the subconscioussubconscious MDSMDS.  .  
•• Problems with the Problems with the frontal cortexfrontal cortex
produce a produce a pathological impairment of pathological impairment of 
decisiondecision--makingmaking.  This is similar to.  This is similar to
other brain diseasesother brain diseases..

Thus, Thus, dependence is dependence is not primarily     not primarily     
under conscious controlunder conscious control!!
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Treatment of Abuse Treatment of Abuse 
and Dependenceand Dependence



TodayToday’’s Options s Options 
(It(It’’s all about optionss all about options…….).)
•• traditionaltraditional: 12 step programs (abstinence): 12 step programs (abstinence)
•• behavioralbehavioral: individual/group counseling : individual/group counseling 
•• misunderstoodmisunderstood: harm reduction, MM: harm reduction, MM
•• newnew: motivational interviewing, CBT, MET, : motivational interviewing, CBT, MET, 

primary care management, vouchersprimary care management, vouchers
•• medical txmedical tx: : detoxdetox meds, meds to meds, meds to enhance enhance 

abstinenceabstinence -- reward blockersreward blockers, , anticraving anticraving 
medsmeds, methadone, , methadone, buprenorphinebuprenorphine, vaccines, vaccines
(MM= Moderation Management, CBT= cognitive behavioral therapy,(MM= Moderation Management, CBT= cognitive behavioral therapy,
MET=  motivational enhancement therapy)MET=  motivational enhancement therapy)
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If this is a brain disease, If this is a brain disease, 
logic says:  logic says:  

Behavioral Therapies Behavioral Therapies 
Probably Change Brain Probably Change Brain 

Chemistry!Chemistry!
70



In other words, the MDS In other words, the MDS 
dysregulation begins to move dysregulation begins to move 

back towards normal.back towards normal.
It cannot be It cannot be totallytotally normalized, just normalized, just ““pushed pushed 

backback”” towards normaltowards normal, in much the same way , in much the same way 
that that medicationsmedications change brain chemistry.  change brain chemistry.  

(For some people, the (For some people, the spirituality of recoveryspirituality of recovery is is 
a a very powerfulvery powerful way to push the brain back way to push the brain back 

towards normal towards normal -- e.g., e.g., brain scansbrain scans and and 
meditation.)meditation.)10



What is What is ““recoveryrecovery””??

New New -- Betty Ford Institute Betty Ford Institute (October (October 
2007, 2007, J.Sub.Ab.TreatJ.Sub.Ab.Treat.).)

Recovery from Recovery from substance dependencesubstance dependence 
is a is a voluntarily maintained lifestylevoluntarily maintained lifestyle 
characterized by: characterized by: 

•• sobrietysobriety -- abstinence fromabstinence from alcohol alcohol 
and all other nonand all other non--prescribed drugsprescribed drugs 
(including nicotine)(including nicotine)30



2 2 -- What is What is ““recoveryrecovery””??
ANDAND
•• personal healthpersonal health -- improved quality of improved quality of 

personal life as defined and measured personal life as defined and measured 
by scores on the by scores on the physical health, physical health, 
psychological health, and spiritualitypsychological health, and spirituality 
domains of the WHO QOL Scaledomains of the WHO QOL Scale

•• citizenshipcitizenship -- improved quality of social improved quality of social 
function as defined and measured by function as defined and measured by 
scores on the scores on the social function, social function, 
environment, and independent livingenvironment, and independent living 
domains of the WHO QOL Scaledomains of the WHO QOL Scale

30



3 3 -- What is What is ““recoveryrecovery””??
•• ““SobrietySobriety is best achieved through the is best achieved through the 

practice of practice of abstinence from alcohol and abstinence from alcohol and 
all other drugs of abuse.all other drugs of abuse.”” There is not There is not 
yet agreement regarding recovery yet agreement regarding recovery 
facilitated by facilitated by psychosocial and psychosocial and 
pharmacological pharmacological treatments.treatments.

•• EarlyEarly sobriety = at least one month, < 1 yrsobriety = at least one month, < 1 yr
SustainedSustained sobriety = one to 5 yearssobriety = one to 5 years
StableStable sobriety = lasting 5 years or moresobriety = lasting 5 years or more30



Things to RememberThings to Remember
•• New researchNew research is changing our is changing our 

understanding of understanding of chemical dependence chemical dependence 
(loosely called (loosely called ““addictionaddiction””).).

•• Learning this new information requires Learning this new information requires 
a a willingness to give up old ideas and willingness to give up old ideas and 
learn new oneslearn new ones..

•• BibliographyBibliography can be found at: can be found at: 
www.utexas.edu/research/asrecwww.utexas.edu/research/asrec
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