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Fig. 1 Cerebellar blood flow and oxygen metabolism
in a patient with spinocerebellar degeneration
before and after administration of thyrotropin
releasing hormone. Increased oxygen metabo-
lism was evident.

Fig. 2 Cerebral blood flow and oxygen metabolism in
normal volunteers before and after administer-
ing Central-Nervous-System stimulant. The
effects were more evident on metabolism than
on circulation.

Fig. 3 1'C-N-methyl-spiperone accumulated in the
basal ganglia region indicating the dopamine
D2 receptor distribution in this area (a). A
patient with dementia treated with dopamine
D2 antagonist showed hypoperfusion in bilat-
eral frontal cortices (b). After discontinuing the
dopamine D2 antagonist, blood flow increase
was observed in bilateral frontal areas (c).

Fig. 4 !1C-Ro-15-1788 accumulated in cerebral cor-
tices but not in basal ganglia, thalamus, brain
stem and cerebellum (a). Intravenous adminis-
tration of 10 mg of diazepam induced decreased
blood flow in cerebral cortices predominantly
where benzodiazepine receptors exist (b).
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Fig. 5 In the synapse, a number of chemical steps
modulate the neural transmission. Synthesis,
release, degradation, re-uptake of transmitters,
and transmitter-receptor binding are the major
reactions. All these steps are now measurable
in human central dopaminergic system.
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Fig. 6 Receptor occupancy is a ratio of drug-bound
receptors to all available receptors. The figure
indicated 50%; receptor occupancy. This can be
measured by estimating receptor-specific bind-
ing of the radioactive ligand before and after
therapeutic drug administration (see text).
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Summary

The Effect of Neuroleptics on Human Brain Estimated
by SPECT and PET

Jun HATAZAWA

Department of Radiology and Nuclear Medicine,
Akita Research Institute of Brain and Blood Vessels

In order to estimate the effect of neuroleptics on
human central nervous system, a number of trials
are now performed by means of SPECT and PET.
Of these, the changes in glucose and oxygen
metabolism and blood flow are good indicators of
drug effects. The receptor occupancy during
neuroleptics medication may provide the infor-

mation on the most effective dose to be admin-
istered without side effect. By measuring both of
the neural transmission and its effects on metabo-
lism, brain function can be further clearly under-
stood.

Key words: Neuroleptics, Receptor occupancy,
Cerebral metabolism, PET, SPECT.
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