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Neuroimaging in Nuclear Medicine: Drug Addicted Brain
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Addiction to illicit drugs is one of today’s most important social issues. Most addictive drugs lead to irreversible
parenchymal changes in the human brain. Neuroimaging data bring to light the pharmacodynamics and
pharmacokinetics of the abused drugs, and demonstrate that addiction is a disease of the brain. Continuous
researches better illustrate the neurochemical alterations in brain function, and attempt to discover the links to
consequent behavioral changes. Newer hypotheses and theories follow the numerous results, and more rational
methods of approaching therapy are being developed.

Substance abuse is on the rise in Korea, and social interest in the matter as well. On the other hand, diagnosis
and treatment of drug addiction is still very difficult, because how the abused substance acts in the brain, or how
it leads to behavioral problems is not widely known. Therefore, understanding the mechanism of drug addiction
can improve the process of diagnosing addict patients, planning therapy, and predicting the prognosis.
Neuroimaging approaches by nuclear medicine methods are expected to objectively judge behavioral and
neurochemical changes, and response to treatment. In addition, as genes associated with addictive behavior are
discovered, functional nuclear medicine images will aid in the assessment of individuals.

Reviewing published literature on neuroimaging regarding nuclear medicine is expected to be of assistance to the
management of drug addict patients. What's more, means of applying nuclear medicine to the care of drug
addict patients should be investigated further. (Nucl Med Mol Imaging 2006;40(1):1-8)
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(Volkow ND et al.?, Semin Nucl Med 2003:33:114-28)

Fig. 1. Dopamine nerve feminal is depicted in this diagram.
Radiotracers and parametric images for the dopamine
transporter (with C-11 cocaine), dopamine receptors (with C-11
raciopride), glucose metabolism  (with F-18 FDG) and
monoamine oxidase (MAO) A and B (with C-11 clorgyline and
C-11 L-depreny-D2) are visudlized.
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Fig. 2. Chemical structure of cocaine is represented.
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(Volkow ND et al.”?, Synapse 1993:14:169-77)

Fig. 3. Relationship between the glucose metabolic rate in the
orbifofrontal cortex (units are mol/100g/min) and dopamine D2
receptor availability as measured by the ratio index is shown.
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Fig. 4. Chemical sfructures of amphetamine and metham-
phetamine are represented.
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(Volkow ND, et al.””, Am J Psychiatry 2001;158:377-82)

Fig. 5. Striatal distribution volumes of the dopamine transporter
ligand (11C) d-threo-Methylphenidate in a 33-year-old male
comparison subject and a 33-year-old male methamphetamine
abuser are demonstrated.
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Placebo

(Wang GJ, et al*®, Alcohol Clin Exp Res 2000;24:822-9)

Fig. 6. FDG-PET images were obtained from a normal subject
after placebo (diet soda) and ethanol (0.75 g/kg) were taken
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Fig. 8. Bar graphs shown here compare the K1 (plasma to brain fransfer constant) and k3 (MAO A) (A) and MAO
B (B) in nonsmokers and in smokers. Note that there were no significant differences in K1 while MAO A and B

were significantly reduced in the smoker’s brain.
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