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Functional Activity in the Presence of Cues 
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Other Study Findings…
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What Do We (Think) We Know!What Do We (Think) We Know!

Alcoholics and other drug addicted individuals can be scanned Alcoholics and other drug addicted individuals can be scanned 
and do experience craving (urge to use) within the scanner.and do experience craving (urge to use) within the scanner.

This craving can be manipulated through cue induction.This craving can be manipulated through cue induction.

Paradigms testing reward and emotive circuits do work in the Paradigms testing reward and emotive circuits do work in the 
scanner environment.scanner environment.

Limbic, Limbic, paralimbicparalimbic, as well as cortical brain regions are , as well as cortical brain regions are 
involved with incentive reward, attention, and possibly involved with incentive reward, attention, and possibly 
resistance mechanisms associated with alcohol and drug cues.resistance mechanisms associated with alcohol and drug cues.

Receptor systems and neurotransmitter levels can be measured Receptor systems and neurotransmitter levels can be measured 
in relationship to state of craving and alcohol/drug use.in relationship to state of craving and alcohol/drug use.

There is some homology between rodent and human brain There is some homology between rodent and human brain 
regional activation to cues.regional activation to cues.



What Do We Need To Learn?What Do We Need To Learn?
Mechanism RelatedMechanism Related

Need to know the developmental course of brain regional Need to know the developmental course of brain regional 
activation changes. Do early stage alcoholics differ from activation changes. Do early stage alcoholics differ from 
chronic severe alcoholic?chronic severe alcoholic?

How does the circuit work.What gets activated first and How does the circuit work.What gets activated first and 
how is the signal propagated?how is the signal propagated?

What is the underlying neurochemistry controlling What is the underlying neurochemistry controlling 
activation in a specific region and its connections to other activation in a specific region and its connections to other 
regions?regions?

Do all regional activations to cues represent incentive Do all regional activations to cues represent incentive 
salience (reward)? Or do some represent motive salience (reward)? Or do some represent motive 
resistance/inhibitory mechanisms or resistance/inhibitory mechanisms or allostaticallostatic relief relief 
mechanisms?mechanisms?

How does How does ““stressstress”” alter cue induced brain activation?alter cue induced brain activation?



What Do We Need To Learn?What Do We Need To Learn?
Treatment RelatedTreatment Related

How does pharmacological pretreatment both How does pharmacological pretreatment both 
acutely and chronically affect cue induced brain acutely and chronically affect cue induced brain 
regional activation?regional activation?

Does specific behavioral interventions (ex. CBT) Does specific behavioral interventions (ex. CBT) 
alter cue induced regional brain activation?alter cue induced regional brain activation?

Does cue induced regional brain activation Does cue induced regional brain activation 
predict treatment response to either predict treatment response to either 
pharmacological or psychosocial interventions?pharmacological or psychosocial interventions?

What does commonality of regional brain What does commonality of regional brain 
activation tell us about overlap with other activation tell us about overlap with other 
disorders such as OCD, depression, ADHD and disorders such as OCD, depression, ADHD and 
other impulse control disorders?other impulse control disorders?



What Do We Need To Learn?What Do We Need To Learn?
Genetic RelationshipsGenetic Relationships

Does genetic variability predict cue induced Does genetic variability predict cue induced 
activation or its developmental course? Family activation or its developmental course? Family 
HxHx positive versus negative for instance?positive versus negative for instance?

Do genes controlling specific neuronal systems Do genes controlling specific neuronal systems 
involved with the incentive reward pathway involved with the incentive reward pathway 
predict who will have regional brain activation predict who will have regional brain activation 
from alcohol or alcohol/drug cues?from alcohol or alcohol/drug cues?

Will specific functional allelic differences in Will specific functional allelic differences in 
certain neurotransmitter systems predict certain neurotransmitter systems predict 
pharmacological variability in alteration of cue pharmacological variability in alteration of cue 
induced regional brain activation? induced regional brain activation? MuMu opiate opiate 
receptor allelic differences predicting naltrexone receptor allelic differences predicting naltrexone 
suppression of limbic activation?suppression of limbic activation?





Alcohol Cue ImagingAlcohol Cue Imaging
TechniqueTechnique CueCue FindingsFindings

ModellModell, 1995, 1995 SPECTSPECT tastetaste R CaudateR Caudate

George, 2001George, 2001 fMRIfMRI taste/taste/
visualvisual

L DLPC, Anterior L DLPC, Anterior 
thalamusthalamus

Schneider, 2001Schneider, 2001 fMRIfMRI odorodor R R AmgAmg/hippo area, Sup /hippo area, Sup 
Temp Temp gyrusgyrus, cerebellum, cerebellum

BrausBraus, 2001, 2001 fMRIfMRI visualvisual Ventral Ventral putamenputamen, basal , basal 
gangliaganglia

WraseWrase, 2002, 2002 fMRIfMRI visualvisual Ventral striatum, Ant Ventral striatum, Ant 
CingCing,,
OrbitofrontalOrbitofrontal gyrusgyrus

HommerHommer, 1997, 1997 PETPET mCPPmCPP Blunted OFC and PFC,Blunted OFC and PFC,
↑↑cerebellum and post cerebellum and post 
cingcing
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