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Abstract

One of the first useful tracers for molecular brain imaging was [18F]-fluoro-L-DOPA
(FDOPA), a positron-emitting analogue of levodopa. However, the kinetic analysis of
FDOPA uptake in brain is formidably complex due to the formation in blood of a
brain-penetrating metabolite, and due to the eventual washout of decarboxylated
FDOPA metabolites formed with brain dopamine terminals. The complexities of
FDOPA kinetics can be reduced to steady-state index of the pseudo-irreversible
trapping of FDOPA in dopamine terminals, namely Vd. This approach reveals a
pronounced decline in dopamine storage capacity in brain of Parkinson's disease
patients, and, surprisingly, also in patients with schizophrenia, in whom dopamine
synthesis is "churning", such that an elevated rate of synthesis does not compensate
for increased dopamine catabolism. Recent studies have emphasized the relationship
between FDOPA kinetics in healthy subjects and individual traits related to cognitive
style and fluid intelligence. A compilation of findings of PET studies with other
dopamine markers gives new insight into the nature of personality, and the risk for
addiction or compulsive behavior.
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