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Abstract
Introduction: 5-hydroxytryptamine (5-HT)6 receptors represent one of the more recently discovered serotoninergic receptor family.
However, no 5-HT6 positron emission tomography (PET) radiotracer is currently used in clinical imaging studies. The purpose of this study
was to propose the first fluorinated PET radiotracer for this brain receptor.
Methods: A new compound presenting in vitro high affinity towards the serotoninergic 5-HT6 receptor, N-[2-(1-[(4-fluorophenyl)sulfonyl]1H-indol-4-yloxy)ethyl]-N,N-dimethylamine, was labelled with fluorine 18 via a nitro-/fluoronucleophilic substitution. Biological
evaluations included (i) in vitro and ex vivo autoradiographies in rat brain and (ii) a PET scan on anaesthetized cat.
Results and Conclusion: Although the radioligand showed excellent brain penetration, it did not reveal any specific binding to the 5-HT6
receptors indicating that this radiotracer is not suitable for mapping 5-HT6 receptors using PET.
© 2007 Elsevier Inc. All rights reserved.
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1. Introduction
Serotonin [5-hydroxytryptamine (5-HT)] is a central
neurotransmitter involved in a great variety of physiological
functions, as well as neurological and pathological disorders
such as depression, eating disorders and Alzheimer's disease
[1]. Pharmacological studies allowed identification of
numerous 5-HT receptor families and subtypes. These
receptors have been classified by structural, functional and
pharmacological criteria into seven distinct receptor classes
(5-HT1-7) [2,3].
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5-HT6 receptors represent one of the more recently
discovered serotoninergic receptor family. The 5-HT6
receptor mRNA appears to be almost exclusively present
in the brain with little evidence for its presence in peripheral
tissues [4,5]. Immunocytochemistry studies in rats agreed
well with that seen with 5-HT6 mRNA and have shown that
5-HT6 receptors are localized in striatum, olfactory tubercles,
nucleus accumbens, cerebral cortex, hippocampus, hypothalamus and amygdala [6,7]. These data are largely supported
by in vitro autoradiographic studies with the selective 5-HT6
radioligands [125I]SB-258585 and [3H]Ro 63-0563 [8–10].
The 5-HT6 receptor messenger RNA is mainly located in the
5-HT projection fields, suggesting that the receptor is located
postsynaptically [11]. According to its brain distribution, the
5-HT6 receptors have been implicated in diverse central
nervous system pathophysiologies, and several atypical
antipsychotics have high affinity for it [12,13].
Although few human postmortem studies are available,
the distribution of 5-HT6 receptors appears to be similar to
that in rats [14,15].

