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ToTo ““ GO!GO!”” , , 
oror

NOT to NOT to ““ GO!GO!””
(With apologies to Shakespeare)



NEUROIMAGINGNEUROIMAGING
Cue-induced Craving

“ GO!”

Neuroanatomy?

Neurochemistry?

Craving Modulation

“ STOP!”

Neuroanatomy?

Neurochemistry?

C-11 raclopride

PET O-15

fMRI

GABA B agonists

PET O-15

fMRI



BLENDINGBLENDING

1.1.““ GO!GO!”” findingsfindings

2. 2. ““ STOP!STOP!”” findingsfindings

3. 3. ““ BLENDINGBLENDING”” BrainstormBrainstorm





Vulnerability To Vulnerability To Disorders of DesireDisorders of Desire

AddictionAddiction
WHY are some WHY are some moremore vulnerable vulnerable ----

••To relapse? To relapse? 

••To addiction itself? To addiction itself? 
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Addiction CycleAddiction Cycle

StopStop
drugdrug

WithdrawalWithdrawal

RELAPSERELAPSE
??
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Addiction CycleAddiction Cycle

WithdrawalWithdrawal

CravingCravingCraving
CravingCravingCraving

CravingCravingCraving

CravingCravingCraving



<<..my lover <<..my lover 
was cold and cruel was cold and cruel 
and hardly faithfuland hardly faithful……. . 
...But I never fell out ...But I never fell out 
of love.  of love.  Every time I Every time I 
see a movie in which see a movie in which 
people are doing people are doing 
coke, I want it. I can coke, I want it. I can 
almost taste it in the almost taste it in the 
back of my throat, back of my throat, 
and I still love that and I still love that 
taste.taste. You donYou don’’ t get t get 
over the drugs; you over the drugs; you 
dondon’’ t ever fall out of t ever fall out of 
lovelove………….>>.>>

Patti Davis  Patti Davis  TIMETIME
May 7, 2001May 7, 2001



Drug cuesDrug cues

RelapseRelapse



Drug cuesDrug cues

RelapseRelapse

““ GO!GO!””



Drug Cues Drug Cues -------- signal signal ------CocaineCocaine

Drug Cues Drug Cues 

DesireDesire
““ CravingCraving””

““ GO!GO!””

How Do Drug Cues Come to 
Trigger Drug Craving?



How can we study How can we study DESIRE, DESIRE, 
““ GO!GO!”” , , under controlled under controlled 

conditions?conditions?

Cue Reactivity ParadigmsCue Reactivity Paradigms
••Polygraph LabPolygraph Lab

••Brain Imaging SettingBrain Imaging Setting



What are the What are the 
NeuroanatomicalNeuroanatomical

Substrates of Substrates of 
CueCue--Induced  DesireInduced  Desire

(GO!)(GO!) ??

Limbic Structures  as Candidate CircuitLimbic Structures  as Candidate Circuit



VTAVTA
Ventral striatum (Ventral striatum (NAcNAc)   )   Amygdala    Amygdala    
OFC        OFC        mPFC       mPFC       Ant.Ant.cingulatecingulate

Drug CuesDrug Cues Do Activate Do Activate 
Mesocorticolimbic Mesocorticolimbic CircuitryCircuitry



PET Session TimelinePET Session Timeline

BaselineBaseline Neutral Videos Neutral Videos Resting Resting Cocaine VideosCocaine Videos

0 Minutes 86

Scan 1 Scans 2 &3 Scan 4 Scans 5 & 6

• PET   OPET   O--1515

•• Cocaine PatientsCocaine Patients

•• CocaineCocaine--nanaïïve Controlsve Controls



Were we able Were we able 

to elicit theto elicit the

““ GO!GO!”” state?state?
(under these hostile(under these hostile

Laboratory Conditions)?Laboratory Conditions)?



Cocaine  High
Cocaine  Craving
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Detoxified cocaine patients (N=14)

Comparison subjects (N=6)

Subjective  Response  

Cocaine  high b

Cocaine
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Subjective ResponseSubjective Response
During CueDuring Cue--induced Cocaine Cravinginduced Cocaine Craving



Did we findDid we find

limbic activation?limbic activation?



Pt. 30023

Amygdala
Nature Video     Cocaine Video
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Brain Activation
During Craving Triggered

By Cocaine Cues
Bottom 

R. Side

Middle

Three views of the brain’s 
activity* in cocaine patients 
viewing a cocaine video 
which triggered desire for 
cocaine.

*Statistical parametric map showing  brain regions 
differentially activated  by a cocaine  video  as 
compared to a non-drug (nature) video. 

Childress, et al. 1999



Brain  Substrates  of  Brain  Substrates  of  

Cocaine  Cue  ReactivityCocaine  Cue  Reactivity
University of Pennsylvania (Childress, et al)
NIDA Addiction Research Center (Grant, et al; Bonson et al.) 
Harvard  (McLean; MGH) (Maas, et al)
Medical College of Wisconsin (Garavan, et al)
Emory University (Kilts, et al)
Yale (Wexler, et al)
Brookhaven National Laboratories (Wang, et al)

Limbic activationLimbic activation: Anterior cingulate, 
amygdala, insula, ventral striatum (NAc), 
orbitofrontal cortex

Other : DLPFC, cerebellumOther : DLPFC, cerebellum



Differential Activation of L. Orbitofrontal, R. Ventral 
Striatum(NAc)/ Amyg/Basal Forebrain, Insula and 
Anterior Cingulate by Cocaine (vs. Non-Drug) Cues 

ASL Perfusion fMRI

AFNI; p< .05, corrected.



Other Desires?Other Desires?

Desire SubstratesDesire Substrates



Heroin craving correlated with inf. 
frontal, OFC, l. insula, and precuneus. 
Sell, et al. Drug and Alcohol 
Dependence, 2000

Ant. cingulate activation to smoking 
video; craving correlated with OFC, 
DLPFC and r. insula      Brody, et al.
Archives Gen Psychiatry, Dec. 2002

Ant. cingulate, mPFC,  OFC, insular, and
occipito temporal cortices, amygdala  
ventral striatum. Karama, et al. Human 
Brain Mapping 16:1–13,2002.

Pleasant : subcallosal caudomedial 
OFC, vs. aversive/satiey: caudolateral 
/parahipp.PFC Small, et al. Brain, 2001



Differential Differential 
Activation ofActivation of

Amygdala Amygdala 
by by 

Sexual Sexual 
(Video) (Video) 
StimuliStimuli

PASL PASL fMRI fMRI 
(3T)(3T)

SPM 2/ VoxBo; 
T > 3.0; n=9)



Summary thus far: Summary thus far: 

1.1. Cues signaling drugs of abuse Cues signaling drugs of abuse 
or natural rewards can an or natural rewards can an 
trigger a profound,  affecttrigger a profound,  affect--
positive state of drug desire  positive state of drug desire  ----
the the ““ GO!GO!””

2.2. Brain substrates for desire : Brain substrates for desire : 
Limbic activationLimbic activation



What are the What are the 
NeurochemicalNeurochemical
Substrates of Substrates of 

CueCue--Induced Craving?Induced Craving?

DA Activation as One CandidateDA Activation as One Candidate



DA Activation as One CandidateDA Activation as One Candidate

““ Subsecond Subsecond dopamine dopamine 
release promotes release promotes 
cocaine seekingcocaine seeking””

Phillips, Phillips, StuberStuber, Helen, Wightman, , Helen, Wightman, 
and and CarelliCarelli
NatureNature, April 10, 2003, April 10, 2003



Can a Can a MedicationMedication
Modulate  Brain Modulate  Brain 

Response during Response during 
CueCue--Induced Desire?Induced Desire?

If  increased limbic DA is a substrate If  increased limbic DA is a substrate 
for cuefor cue--induced cravinginduced craving……..

…….GABA B agonists might  be candidate  medications.GABA B agonists might  be candidate  medications



Can we modulate the Can we modulate the ““ GO!GO!”” with with 
a a MedicationMedication??

Hypothesis: Hypothesis: 

IfIf limbic DA release is one substrate limbic DA release is one substrate 
for cuefor cue--induced cocaine craving,induced cocaine craving, thenthen
GABA B agonist  medications might GABA B agonist  medications might 
help blunt  both subjective and brain help blunt  both subjective and brain 
responses to cocaine cues.responses to cocaine cues.



Limbic Activation During Cue-Induced Cocaine Craving in 
Unmedicated Cocaine Patients  (n=14)

Blunted Limbic Activation During Cocaine Cue Exposure in 
Cocaine Patients (n=3) expressing Low Craving with              

GABA B Agonist Baclofen

Brebner, Childress, and Roberts,  Alcohol and Alcoholism, 2002



EdwardEdward’’s s 
StoryStory



QuickTime™ and a
Video decompressor

are needed to see this picture.



““ GO!GO!”” SummarySummary ::

1.1. Drug cues elicit a profound, affect Drug cues elicit a profound, affect --
positive state of drug desire positive state of drug desire -- ““ GO!GO!””

2.2. Limbic activation occurs: Limbic activation occurs: Amygdala Amygdala 
and anterior and anterior cingulate cingulate 

3. DA increase 3. DA increase may be one substrate for may be one substrate for 
thethe ““ GO!GO!””

4. GABA B agonists 4. GABA B agonists may help may help blunt blunt cuecue--
induced induced ““ GO!GO!”” / craving and limbic / craving and limbic 

activationactivation………………BUTBUT……



..but..but
Is Is ““ GO!GO!”” the the 
whole story?whole story?



Why donWhy don’’ t we t we ALLALL
suffer from suffer from 

Disorders of Disorders of 
Desire?Desire?



Why do some Why do some 
of us have more of us have more 

troubletrouble
with with ““ STOPSTOP”” ??



Lots of people  haveLots of people  have
experienced  experienced  GO!GO! for for sexsex, , 
chocolatechocolate, , gambling, gambling, and and 
rewarding drugs.rewarding drugs.

Many people engage in theseMany people engage in these
activities regularly, activities regularly, 
without problemswithout problems

Some continue toSome continue to
addiction, but  can stop addiction, but  can stop 

without interventionwithout intervention

But But TreatmentTreatment
Populations:Populations:

BIGBIG
““ STOPPINGSTOPPING””
Problems  !!Problems  !!

Understanding  Vulnerability



““ Bad Brakes?Bad Brakes?””
(Poor Frontal Endowment)(Poor Frontal Endowment)

Why itWhy it ’’s hard to say NOs hard to say NO…………......



Brain Brain ““ DifferencesDifferences” ……” ……......
••Ventromedial Ventromedial prefrontal (orbital) cortexprefrontal (orbital) cortex has been has been 
implicated in implicated in ““ future sensitivityfuture sensitivity”” and adaptive and adaptive 
decisiondecision--making. making. 

••Lesions in this region cause impairment in  Lesions in this region cause impairment in  
““ gamblinggambling”” ((BecharaBechara) and ) and ““ decisiondecision--makingmaking”” ((Rogers) Rogers) 
taskstasks

••Stimulant abusers perform poorly on these tasks, Stimulant abusers perform poorly on these tasks, 
including tests of including tests of ““ temporal discountingtemporal discounting”” . . 

••Elegant preElegant pre--clinical data  is supportive: primates clinical data  is supportive: primates 
(Taylor lab, Yale)(Taylor lab, Yale) given chronic cocaine exposure given chronic cocaine exposure 
show erosion ofshow erosion of frontofronto--striatal striatal inhibitioninhibition……poorer poorer 
reversal learning.reversal learning.



…….Though .Though Phineas Phineas 
suffered NO speech, suffered NO speech, 
motor, memory, or motor, memory, or 
intellectual intellectual 
deficitsdeficits…….he was no .he was no 
longer able to make longer able to make 
good life decisionsgood life decisions
……to be responsible, to be responsible, 
to plan ahead, to plan ahead, to  to  
consider consider 
consequencesconsequences……he he 
was was disinhibiteddisinhibited,,
profane, took to profane, took to 
drinkdrink……was never was never 
able to again hold the able to again hold the 
same level job. same level job. 
Suffered profound Suffered profound 
decline. Died in 1861.decline. Died in 1861.In 1994, the In 1994, the DD’’Amasios Amasios (Iowa) reconstructed (Iowa) reconstructed 

the likely trajectory of the tamping iron, the likely trajectory of the tamping iron, 
noting the similarity of his deficits to those noting the similarity of his deficits to those 
of their patients with lesions of VMPFCof their patients with lesions of VMPFC……..



PET OPET O--1515

HypoactivityHypoactivity

ReducedReduced

Gray MatterGray Matter

CocaineCocaine PatientsPatients

Science, May 31, 2002



Resting VMPFC Resting VMPFC Hypoactivity Hypoactivity in in 
Cocaine Patients (n=16) Cocaine Patients (n=16) vsvs. Controls. Controls

4T 4T PASL Perfusion PASL Perfusion fMRIfMRI

Sagittal Sagittal view showing (in yellow) areas of significant view showing (in yellow) areas of significant 
hypoperfusion hypoperfusion in cocaine patients (n=16) in cocaine patients (n=16) vsvs. controls (n=7); . controls (n=7); 
AFNI  tAFNI  t--parameter map; t > 3.5; p <.006.parameter map; t > 3.5; p <.006.



Resting VMPFC Resting VMPFC Hypoactivity Hypoactivity in in 
Cocaine Patients (n=10)  Cocaine Patients (n=10)  vsvs. Controls. Controls

3T PASL Perfusion 3T PASL Perfusion fMRIfMRI

Sagittal Sagittal views showing (in blue) areas of views showing (in blue) areas of hypoperfusion hypoperfusion in cocaine in cocaine 
patients (n=10) patients (n=10) vsvs. healthy . healthy ““supercontrolssupercontrols”” (n=10); (n=10); tt--parameter parameter 
map (SPM 2) map (SPM 2) thresholded thresholded at t >2 for display (at t >2 for display (MRICroMRICro))



Resting VMPFC Resting VMPFC Hypoactivity Hypoactivity in in Three Three 
Successive CohortsSuccessive Cohorts of Cocaine Patientsof Cocaine Patients

3T PASL Perfusion 3T PASL Perfusion 
fMRI fMRI (2005) (2005) 

Blue indicates areas ofBlue indicates areas of
hypoperfusion hypoperfusion in cocaine in cocaine 
patients (n=10) patients (n=10) vsvs. . 
healthy healthy ““supercontrolssupercontrols””
(n=10); (n=10); tt--parameter map parameter map 
(SPM 2) (SPM 2) thresholded thresholded at t at t 
>2 for display (by>2 for display (by
MRICroMRICro).).

4T PASL Perfusion 4T PASL Perfusion 
fMRI fMRI (2002)(2002)

PET Oxygen PET Oxygen --15 15 
Perfusion (1999)Perfusion (1999)

Yellow indicates areas ofYellow indicates areas of
hypoperfusion hypoperfusion in cocaine in cocaine 
patients (n=16 patients (n=16 vsvs. non. non--
drug user controls (n=7); drug user controls (n=7); 
tt--parameter map (AFNI) parameter map (AFNI) 
thresholded thresholded at t >3.5 for at t >3.5 for 
display.display.

Yellow indicates areas ofYellow indicates areas of
hypoperfusion hypoperfusion in cocaine in cocaine 
patients (n=14) patients (n=14) vsvs. . 
cocainecocaine--nanaïïve controls ve controls 
(n=6); (n=6); tt--parameter map parameter map 
(SPM 99) (SPM 99) thresholded thresholded at at 
p<..001 for display.p<..001 for display.



Can we show parts Can we show parts 
of the brain of the brain 
critical forcritical for
““ STOPSTOP”” ??
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““ Please watch the video, and Please watch the video, and go with whatever you feelgo with whatever you feel…”…”

““ Please watch the video, and Please watch the video, and go with whatever you feelgo with whatever you feel…”…”

““ Please try to Please try to increase your craving by increase your craving by focusing on the feeling of a hitfocusing on the feeling of a hit…”…”

““ Please try to Please try to reduce (inhibit) your craving, using your Consequences          reduce (inhibit) your craving, using your Consequences          
ToolTool…”…” [[ Consequences Tool taught in week prior to imaging session[[ Consequences Tool taught in week prior to imaging session]]]]

��


Novel Novel ““ GO! GO! -- STOP!STOP!”” ParadigmParadigm
ASL Perfusion ASL Perfusion fMRI fMRI during (5 min.) Nonduring (5 min.) Non--drug drug vsvs. Cocaine Videos. Cocaine Videos

video            video             video video            video             video video video video            video video            video video video 

Instructions (during Video Watching):Instructions (during Video Watching):Resting Perfusion Resting Perfusion 
ScanScan



A       B       C       DA       B       C       D

““ badbad”” (long term loss)         (long term loss)         ““ goodgood”” (long term gain)(long term gain)

““ You can come out ahead by avoiding the bad decksYou can come out ahead by avoiding the bad decks……..””

100100

trialstrials

Bechara Bechara ““ GamblingGambling”” Task Task 

(Decision(Decision--Making) Making) 



Lower Resting Perfusion in VMPFC, VLPFC and Lower Resting Perfusion in VMPFC, VLPFC and 
Amygdala Amygdala predicts poor decision making*predicts poor decision making*

(* increased (* increased ““ Deck BDeck B”” choices in choices in Bechara Bechara Gambling Task : Gambling Task : 
High reward + infrequent High Punishment)High reward + infrequent High Punishment)



““ Press Press 
button to button to 
FlowersFlowers””

““ DonDon’’ t t 
Press Press 
button to button to 
spidersspiders””

Easy 33% Easy 33% NoGoNoGo

Med 25% Med 25% NoGoNoGo

Hard 12.5% Hard 12.5% NoGoNoGo

AffectAffect--Congruent GoCongruent Go--NoGO NoGO TaskTask



Lower Resting Perfusion in VMPFC and Lower Resting Perfusion in VMPFC and Amygdala Amygdala 
predicts Commission Errors predicts Commission Errors 

in Affectin Affect--Congruent GoCongruent Go--NoGo NoGo TaskTask



Press to Press to 
Collect $$$Collect $$$

Press this button to Press this button to 
pump up the balloonpump up the balloon

Total     Total     
Earned  $00.00Earned  $00.00

Task: 30 balloons; average bursting point: 64 pressesTask: 30 balloons; average bursting point: 64 presses

Balloon Analog Risk Task (BART)Balloon Analog Risk Task (BART)



Lower Resting Perfusion in caudal VMPFC, VLPFC, Lower Resting Perfusion in caudal VMPFC, VLPFC, 
Insula Insula & Ventral Striatum predicts Increased Risk& Ventral Striatum predicts Increased Risk--taking*taking*

*on B.A.R.T *on B.A.R.T ---- Balloon Analog Risk TaskBalloon Analog Risk Task



““ STOP!STOP!”” SummarySummary
Lower resting perfusion in Lower resting perfusion in limbic limbic 

regionsregions (VMPFC, (VMPFC, amygdalaamygdala, ventral , ventral 
sriatumsriatum, and , and insulainsula) may be ) may be 

associated with:associated with:

•• Poor DecisionPoor Decision--makingmaking
•• Poor Inhibition to Poor Inhibition to an Affectan Affect--

congruent congruent NoGo NoGo signalsignal
•• Increased RiskIncreased Risk--takingtaking



But But ……Can we Can we 
capture capture 

the brain struggle the brain struggle 
to to ““ STOPSTOP””

Drug Craving?Drug Craving?



New paradigm:  New paradigm:  
Capture both Capture both 

““ STOPSTOP”” and and ““ GO!GO!””
……as potentially distinct as potentially distinct 

treatment targetstreatment targets



Standard Facilitation * Inhibition * 

Induction ("GO!") ("STOP!")

W
S

R
S Non-Drug Cocaine Non-Drug  Cocaine Non-Drug Cocaine Non-Drug 

W
S

R
S

Video 1 Video 1 Video 2 Video 2 Video 3 Video 3 Video 4

"Please watch "Please watch "Please watch "Please try to "Please watch "Please try to  "Please watch

the video, and the video, and the video, and increase the video, and reduce (inhibit) the video, and 

go with whatever go with whatever go with whatever your craving, go with whatever your craving, go with whatever

you feel" you feel" you feel"  focusing on the you feel" using your you feel"

feeling of a hit." consequences tool."

““ GO! GO! -- STOP!STOP!”” Session TimelineSession Timeline
ASL Perfusion ASL Perfusion fMRIfMRI

••Cocaine patients (N=15 Cocaine patients (N=15 thusfarthusfar))

••In the week prior to scanning, patients are taught the In the week prior to scanning, patients are taught the 
““ Behavioral ConsequencesBehavioral Consequences”” Tool from the Tool from the ““ Coping with Coping with 
Cocaine CravingCocaine Craving”” manualmanual……intended to engage VMPFCintended to engage VMPFC



�	�����	���
�������
�
�����

�	
���
��� �
���
!���"#���
����� �
$�%&'

��

�

�

�

�

�

�

�

	




�

��

�

�

�
��

�

�

�
�


�

$

(
�

�
�
����

�
�
����

�
�
����

�
�
����

�
�
����

�
�
����

�
�
����

�
�
����



 ��	�
��










�������























��	�
��












�������



















































































 )����
����������






��� �




























����� �



Visualizing Our PatientsVisualizing Our Patients’’ Struggle   Struggle   
During CueDuring Cue--Induced Cocaine Craving :Induced Cocaine Craving :

SuccessfulSuccessful ““ STOP!STOP!””

(VoxBo, STOP-N1, t > 3.0, with craving reduction ([Post-GO  --
Pre-GO ] minus [Post-STOP --Pre-STOP]) as covariate  of interest



1) 1) Drug cues trigger drug desire Drug cues trigger drug desire ((““ GO!GO!”” )) and  limbic activation. and  limbic activation. 
This cueThis cue--triggered craving may lead to relapse.triggered craving may lead to relapse.

2)2) DA release DA release may be a may be a neurochemical neurochemical substrate for the substrate for the ““ GO!GO!”” . . 
GABA B agonistsGABA B agonists ((baclofenbaclofen) may be able to blunt both drug ) may be able to blunt both drug 
desire and limbic activation (desire and limbic activation (““ GO!GO!”” ) to cocaine cues.) to cocaine cues.

3)3) ““ STOP!STOP!”” defects may also be critical in understanding the defects may also be critical in understanding the 
vulnerability to addiction, and to relapse during cuevulnerability to addiction, and to relapse during cue--induced induced 
““ GO!GO!”” A significant subgroup of cocaine patients have A significant subgroup of cocaine patients have 
functional functional andand structuralstructural defects in the STOP! circuitrydefects in the STOP! circuitry……

4)4) Attempted STOP activates Attempted STOP activates caudoocaudoo--lateral OFC;  successful lateral OFC;  successful 
STOP requires STOP requires ventromedial ventromedial OFC OFC ---- a region where defects a region where defects 
have been found.have been found.

3)3) Both Both ““ GO!GO!”” and and ”” STOP!STOP!”” substrates are critical for our substrates are critical for our 
understanding of vulnerability to relapse and to addiction.understanding of vulnerability to relapse and to addiction.

SUMMARYSUMMARY



TakeTake-- Home Message:Home Message:

Both Both ““ GO!GO!”” And And ““ STOPSTOP”” brain substrates are likely  brain substrates are likely  
important in important in decisiondecision--makingmaking, in , in relapse relapse 
vulnerabilityvulnerability, and  , and  ---- potentially potentially ---- in the in the 
vulnerability to addiction itselfvulnerability to addiction itself . Both are deserving  . Both are deserving  
treatment targets.treatment targets.

Defects in the Defects in the ““ STOP!STOP!”” circuitry of the medial andcircuitry of the medial and
ventromedial ventromedial PFC may help explain our cocaine PFC may help explain our cocaine 
patientspatients ’’ struggles to inhibit cuestruggles to inhibit cue--induced cravinginduced craving ----
and and thus their very poor decisionthus their very poor decision--making, making, 
especially in the domain of their addiction.especially in the domain of their addiction.



Screening / Prevention ImplicationsScreening / Prevention Implications
of our brain imaging  findingsof our brain imaging  findings

•• Are some adolescents more Are some adolescents more 
responsive to reward (responsive to reward (““ GO!GO!”” ))cuescues? ? 

•• Do some adolescents have Do some adolescents have ““ STOP!STOP!””
deficits, evendeficits, even before before exposure to exposure to 
drug (chicken drug (chicken vsvs. egg)?. egg)?

BLENDINGBLENDING



To address To address ““ GO!GO!””
•• Can novel medicationsCan novel medications help cocaine help cocaine 

patients to inhibit cuepatients to inhibit cue--induced induced 
cravingcraving““ GO!GO!”” ((fMRIfMRI)?)?

•• The GABA B agonist,The GABA B agonist, baclofenbaclofen? ? 
•• GVG?GVG?
•• The new nonThe new non--stimulant ADHD medication , stimulant ADHD medication , atomoxetineatomoxetine? ? 
•• The DA partial agonist, The DA partial agonist, aripiprazolearipiprazole? ? 

BLENDINGBLENDING



To address To address ““ STOP!STOP!””
•• Do Do ““ STOP!STOP!”” deficits recover deficits recover 

over time?  How much? How over time?  How much? How 
soon?soon?

•• Can we Can we ““ rere--train the braintrain the brain”” to to 
inhibitinhibit ---- (Coping with Craving tools)(Coping with Craving tools)

Can we Can we ““ bulk upbulk up”” the the frontalsfrontals??……

BLENDINGBLENDING



New HopeNew Hope::

Can We Can We 
““ ReRe--TrainTrain””

our our 
PatientsPatients’’
BrainsBrains??



To address To address ““ STOP!STOP!”” and and ““ GO!GO!”” problems problems ----
we will try a combined approach:we will try a combined approach:

••““ FITFIT”” (Frontal Inhibitory Training (Frontal Inhibitory Training ----

using our using our Coping with CravingCoping with Craving tools to tools to 

““ retrain the frontal brainretrain the frontal brain”” to to ““ STOP!STOP!”” ) ) ++
•• BaclofenBaclofen (GABA B Agonist to (GABA B Agonist to 

help blunt the help blunt the ““ GO!GO!”” to drug cuesto drug cues……..

BLENDINGBLENDING



BLENDINGBLENDING

““ FITFIT”” -- to 
strengthen 
frontal 
“ STOP!”

BaclofenBaclofen --
to blunt 
response to 
“ GO!” cues 

““ FITFIT”” Plus Plus BaclofenBaclofen



ToTo ““ GO!GO!”” , , 
oror

NOT to NOT to ““ GO!GO!””
(With apologies to Shakespeare)



Neuromaging Neuromaging and Conditioned Factors Laband Conditioned Factors Lab

Anna Rose Childress Anna Rose Childress C.P.OC.P.O’’BrienBrien RonRon Ehrman Ehrman 
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