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2. Imaging of Neuroreceptors with PET and SPECT

Masanori Ichise

Molecular Imaging Branch, National Institute of Mental Health, USA

Neurotransmitters, upon release from presynaptic have been used to image postsynaptic dopamine D2
nerve terminals into the synapse, act on postsynapticreceptors with SPECT and PET, respectively. These
receptor sites to produce either excitation or inhibition imaging techniques provide clinically and experimen-
of the target neuron. This neurotransmission is then tally significant information. In particular, the recent
terminated when any excess neurotransmitters are re-progress toward the development of neuroligands
moved from the synapse via reuptake sites (transport-promises to make PET and SPECT imaging of the
ers) located on the membrane of presynaptic nerve dopaminergic, nicotinic, serotonergic systems an im-
terminals. While there is usually only one type of pre- portant tool to study various neuropsychiatric con-
synaptic transporter per transmission system, postsyn-ditions including Alzheimer’s disease, Parkinson’s
aptic neuroreceptors present a molecular diversity in disease, depressive disorders and schizophrenia, etc.
that there are usually several receptor subtypes, eachThe use of imaging techniques with PET and SPECT
of which subserving differing functions with the same designed to evaluate the integrity of presynaptic (via
category of neurotransmission. With positron emission transporters) and postsynaptic (via receptors) neurons
tomography (PET) and single photon emission com- has thus opened a door to an exciting area of clinically
puted tomography (SPECT), it has become feasible to useful applications and research. In this presentation,
measure certain critical components of neurotransmis- potential research and clinical applications of use of
sion such as presynaptic transporters and postsynapticsome of the newer radioligands will be highlighted and
receptors in living human brain. For exampt&|JCIT discussed, including¥]5-1-A-85380 for SPECT im-
and [FA3]FPCIT have been used to image presynaptic aging ofa.f3, nicotinic acetylcholine receptors and
dopamine transporters with SPECT, while radio- [*'C]DASB for PET imaging of serotonin transporters.
ligands such asf1]IBZM or IBF and [*!C]raclopride
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