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Imaging of Dopamine Release Induced by Pharmacologic and
Nonpharmacologic Stimulations
Sang Soo Cho, Ph.D. and Sang Fun Kim, MD., PhD.

Department of Nuclear Medicine, Seoul National University College of Medicine, Seoul, Korea

Technological advances in molecular imaging made it possible to image synaptic neurotransmitter concentration in
fiving human brain. The dopaminergic system has been most intensively studied because of its importance in
neurological as well as psychiatric disorders. This paper provides a brief overview of recent progress in imaging
studies of dopamine release induced by pharmacologic and nonpharmacologic stimulations (Nucl Med Mol Imaging
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Table 1. Molecutar imaging studies showing associations between dopamine system and smoking in human
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Baseline _
(30-50 min) (65-85 min)

Smoking

Fig 1. Effect of smoking on (11C)raclopride binding. Example of BP images of one subject is overlaid on subject’s

own MRI images. The scale bar shows the BP value. Reprinted from Kim et al. (2005)
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Table 2. Molecular imaging studies showing associations between dopamine System and frontal rTMS

Author Subject Ligand/Method TMS target area Result (region)
N

Strafella et al ™ NC (n=8) (2 géf@icfgé left mid DLPFC BP decrease (Ipsilateral caudate)
11

34 = (C)JRAC PET/ .

Strafella et al. NC (n=6) 5 Balls soans left M1 BP decrease (Ipsilateral putamen)
n BP decrease (bilateral VIA and ventral

Ohnishi et al.®” Monkey (n=8) ( CJRAC PET/ right M1 striatum)
2 Polus scans BP increase (right putarmen)
N .

2 ) - ('C)RAC PET/ ' BP decrease (asymptomatic and

Strafella et al.® . -IPD Pt (n=7) 5 bolus scans left/right M symptomatic side of putamen)
("N)IBZM SPECT/

Poqaarell et al*® DEP (n=5) bolus plus constant left DLPFC BP decrease (bilateral striatum)

3 p
infusion
n
) = ('CRAC PET/ anfi

Kuroda et al. DEP (n=9) 5 Bolus scans left DLPFC No significant change
123

Cho et al® NC (n=8) (“IBZM SPECT/ bolus jegt piprC BP decrease (bilateral striatum)

plus constant infusion

NC, normal healthy control; IPD, idiopathic Parkinson’s disease patients; DEP, depression patients; DLPFC, dolsolateral prefrontal cortex:
VTA, ventral fegmental area; M1, primary motor area.
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