IEEI IUPUI (HTTP://WWW.IUPUI.EDU)

C h Ia rW Q rk§ |Search articles, posters, and other scholar works... | I:I

Assessment of the dopamine system in addiction using
positron emission tomography

Login (/login)
e [UPUI ScholarWorks Repository

—

Theses, Dissertations, and Doctoral Papers

—

Medical Neuroscience Department Theses and Dissertations

-

View Item

Assessment of the dopamine system in addiction using
positron emission tomography

Albrecht, Daniel Strakis
|

e ]

Name: Albrecht FINAL ...
Size: 678.3Kb
Format: PDF
Description: Main article

View/Open

Permanent Link: http://hdl.handle.net/1805/5192

Date: 2014

Committee Chair: Hutchins, Gary D.
Committee Saykin, Andrew J.
Members: Kareken, David A.

Yoder, Karmen K.
Grahame, Nicholas J.

Degree: Ph.D.

Degree Year: 2014

Department: Department of Medical Neuroscience

Grantor: Indiana University

Keywords: Addiction ; Dopamine ; Positron Emission Tomography ;
Alcoholism ; Cannabis ; Tobacco ; Impulsivity

LC Subjects: Impulse control disorders -- Research -- Measurement ; Brain --

Effect of drugs on -- Research -- Methodology ; Substance abuse

-- Pathophysiology ; Substance abuse -- Physiological aspects ;

Dopamine -- Receptors ; Neurotransmitter receptors ;
Tomography, Emission ; Impulse -- Research -- Methodology --

Evaluation ; Neurobiology -- Research -- Evaluation ; Alcoholism ;
Drug abuse ; Cannabis ; Tobacco use ; Smoking ; Compulsive
behavior

Abstract:


https://scholarworks.iupui.edu/
https://scholarworks.iupui.edu/login
https://scholarworks.iupui.edu/
https://scholarworks.iupui.edu/handle/1805/199
https://scholarworks.iupui.edu/handle/1805/1721
https://scholarworks.iupui.edu/discover?filtertype=author&filter_relational_operator=equals&filter=Albrecht,%20Daniel%20Strakis
https://scholarworks.iupui.edu/bitstream/handle/1805/5192/Albrecht%20FINAL%20thesis%20Feb%202014.pdf?sequence=1&isAllowed=y
https://scholarworks.iupui.edu/bitstream/handle/1805/5192/Albrecht%20FINAL%20thesis%20Feb%202014.pdf?sequence=1&isAllowed=y
http://hdl.handle.net/1805/5192
https://scholarworks.iupui.edu/discover?filtertype=advisor&filter_relational_operator=equals&filter=Hutchins,%20Gary%20D.
https://scholarworks.iupui.edu/discover?filtertype=subject&filter_relational_operator=equals&filter=Addiction
https://scholarworks.iupui.edu/discover?filtertype=subject&filter_relational_operator=equals&filter=Dopamine
https://scholarworks.iupui.edu/discover?filtertype=subject&filter_relational_operator=equals&filter=Positron%20Emission%20Tomography
https://scholarworks.iupui.edu/discover?filtertype=subject&filter_relational_operator=equals&filter=Alcoholism
https://scholarworks.iupui.edu/discover?filtertype=subject&filter_relational_operator=equals&filter=Cannabis
https://scholarworks.iupui.edu/discover?filtertype=subject&filter_relational_operator=equals&filter=Tobacco
https://scholarworks.iupui.edu/discover?filtertype=subject&filter_relational_operator=equals&filter=Impulsivity
https://scholarworks.iupui.edu/discover?filtertype=subject&filter_relational_operator=equals&filter=Impulse%20control%20disorders%20--%20Research%20--%20Measurement
https://scholarworks.iupui.edu/discover?filtertype=subject&filter_relational_operator=equals&filter=Brain%20--%20Effect%20of%20drugs%20on%20--%20Research%20--%20Methodology
https://scholarworks.iupui.edu/discover?filtertype=subject&filter_relational_operator=equals&filter=Substance%20abuse%20--%20Pathophysiology
https://scholarworks.iupui.edu/discover?filtertype=subject&filter_relational_operator=equals&filter=Substance%20abuse%20--%20Physiological%20aspects
https://scholarworks.iupui.edu/discover?filtertype=subject&filter_relational_operator=equals&filter=Dopamine%20--%20Receptors
https://scholarworks.iupui.edu/discover?filtertype=subject&filter_relational_operator=equals&filter=Neurotransmitter%20receptors
https://scholarworks.iupui.edu/discover?filtertype=subject&filter_relational_operator=equals&filter=Tomography,%20Emission
https://scholarworks.iupui.edu/discover?filtertype=subject&filter_relational_operator=equals&filter=Impulse%20--%20Research%20--%20Methodology%20--%20Evaluation
https://scholarworks.iupui.edu/discover?filtertype=subject&filter_relational_operator=equals&filter=Neurobiology%20--%20Research%20--%20Evaluation
https://scholarworks.iupui.edu/discover?filtertype=subject&filter_relational_operator=equals&filter=Alcoholism
https://scholarworks.iupui.edu/discover?filtertype=subject&filter_relational_operator=equals&filter=Drug%20abuse
https://scholarworks.iupui.edu/discover?filtertype=subject&filter_relational_operator=equals&filter=Cannabis
https://scholarworks.iupui.edu/discover?filtertype=subject&filter_relational_operator=equals&filter=Tobacco%20use
https://scholarworks.iupui.edu/discover?filtertype=subject&filter_relational_operator=equals&filter=Smoking
https://scholarworks.iupui.edu/discover?filtertype=subject&filter_relational_operator=equals&filter=Compulsive%20behavior
http://www.iupui.edu/

Drug addiction is a behavioral disorder characterized by impulsive behavior and continued intake of drug in the face of
adverse consequences. Millions of people suffer the financial and social consequences of addiction, and yet many of the
current therapies for addiction treatment have limited efficacy. Therefore, there is a critical need to characterize the
neurobiological substrates of addiction in order to formulate better treatment options. In the first chapter, the striatal
dopamine system is interrogated with [11C]raclopride PET to assess differences between chronic cannabis users and
healthy controls. The results of this chapter indicate that chronic cannabis use is not associated with a reduction in striatal
D2/D3 receptor availability, unlike many other drugs of abuse. Additionally, recent cannabis consumption in chronic users
was negatively correlated with D2/D3 receptor availability. Chapter 2 describes a retrospective analysis in which striatal
D2/D3 receptor availability is compared between three groups of alcohol-drinking and tobacco-smoking subjects:
nontreatment-seeking alcoholic smokers, social-drinking smokers, and social-drinking non-smokers. Results showed that
smokers had reduced D2/D3 receptor availability throughout the striatum, independent of drinking status. The results of
the first two chapters suggest that some combustion product of marijuana and tobacco smoke may have an effect on
striatal dopamine concentration. Furthermore, they serve to highlight the effectiveness of using baseline PET imaging to
characterize dopamine dysfunction in addictions. The final chapter explores the use of [18F]fallypride PET in a proof-of-
concept study to determine whether changes in cortical dopamine can be detected during a response inhibition task. We
were able to detect several cortical regions of significant dopamine changes in response to the task, and the amount of
change in three regions was significantly associated with task performance. Overall, the results of Chapter 3 validate the
use of [18F]fallypride PET to detect cortical dopamine changes during a impulse control task. In summary, the results
reported in the current document demonstrate the effectiveness of PET imaging as a tool for probing resting and activated
dopamine systems in addiction. Future studies will expand on these results, and incorporate additional methods to further
elucidate the neurobiology of addiction.
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