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Preface

It has now been twenty years since the first reports on the demonstration of the existence
of presynaptic inhibitory fXj-adrenoceptors on peripheral noradrenergic nerve endings and the
proposal for their role in the modulation of norepinephrine (NE) release during nerve stimulation.
These presynaptic inhibitory o^-adrenoceptors are involved in a negative feed-back mechanism
whereby the released neurotransmitter can regulate its own release (for review see Langer, 1981;
Starke, 1981).
The role of neuronal transporters in the inactivation of monoamine neurotransmitters and
GABA following their release from nerve terminals has been established for at least 30 years.
It is, however, during the past 10 years that receptor binding techniques have been used to label
with high affinity the sodium-dependent transporter for serotonin and subsequently, that of other
monoamine transmitters. The most recent advances in the field are reviewed in the present book.
It is possible to differentiate between presynaptic terminal autoreceptors, acted upon by
transmitters which can regulate their own release and in some cases their synthesis, and
presynaptic heteroreceptors sensitive to endogenous compounds other than the neuron's own
transmitter. In addition, a neuron may possess somato-dendritic autoreceptors controlling the
generation of action potentials in the perikarya as well as autoreceptors controlling release or
synthesis of transmitter in the axon terminals. Therefore, one should differentiate between
presynaptic somato-dendritic autoreceptors and presynaptic terminal autoreceptors.
The first section of the book deals with the extensive and still increasing list of
presynaptic release-modulating auto and heteroreceptors and the different articles represent the
current state of the art in the field of presynaptic modulation of neurotransmission. It should be
emphasized that the various subtypes of presynaptic receptors have been characterized by
functional studies, both in vitro and in vivo, using a number of experimental approaches
including electrophysiology, microdialysis, biochemical and behavioral studies.
The second section of the book is devoted to the molecular pharmacology of presynaptic
receptors. The biochemical events triggered by the activation of presynaptic receptors represent
an area of intensive research. It is now well established that presynaptic receptors can interfere
with G proteins, and modify the activity of adenylate cyclase, guanylate cyclase or protein kinase
C. Direct effects of presynaptic receptor activation on Ca** channels, leading to inliibition of
Ca** influx, have also been reported, as well as modification of K+-channel conductance. New
developments are likely to occur in this field in a near future.

A third part of the book is devoted to recent progress on the purification and molecular
biology of transporter systems. The cloning and sequencing of the neuronal sodium-ion coupled
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GAB A transporter is reported. This protein of 67 kD in its unglycosylated form contains 12
transmembrane spanning oc-helices and has 3 putative protein kinase C phosphorylation sites.
Progress made on the purification of other sodium-ion coupled transporters (for 5-HT, DA,
NA and choline) is also a major topic of interest, and this area opens the way towards the cloning
of these transporters in the near future. In the meanwhile the cloning of the norepinephrine
transporter was recently reported.
Pharmacological and biochemical studies of the proton-ion coupled monoamine transport
system found in chromaffin granules of the adrenal medulla are included, indicating that the
purification of this system should be obtained in the near future.
In conclusion, this book provides new insights on the function of presynaptic receptors
and neuronal transporters both in the periphery and in the CNS, with their obiquitous locations
and physiological roles. Clearcut pharmacological differences between presynaptic auto- and
heteroreceptors for the same transmitter open up the possibility of designing new drugs more
selective than those currently available, which could become a novel generation of drugs with
different and hopefully useful therapeutic: properties. It can be concluded that considerable
progress was achieved in this field since the publication of the proceedings of the first
International Symposium on Presynaptic Receptors (Pergamon Press, 1979). In the field of
neuronal transporters, the impressive progress made in terms of molecular biology of these
systems should contribute to a better understanding of the mechanism of action and the
therapeutic effects of antidepressant drugs acting specifically on such macromolecular complexes,
as for instance NE or 5-HT transport inhibitors.
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Abstract
During the last twenty years, the concept that noradrenaline can regulate its own
release through an action on presynaptic autoreceptors, has been confirmed and extended to
several neurotransmitters in the periphery and in the central nervous system. In addition, many
nerve terminals possess presynaptic heteroreceptors which can be acted upon by transmitters
released from adjacent terminals, by cotransmitter neuropeptides or by locally produced or
blood-bome endocoids to either inhibit or facilitate transmitter release. In the noradrenergic
system, the concept of presynaptic modulation of transmitter release developped in parallel
with pharmacological evidence for the existence of a r and o^-adrenoceptor subtypes. In the
meanwhile three different ocj-adrenoceptor clones were identified by molecular biologists that
may correspond to pharmacologically different subtypes of otj-adrenoceptors. The
heterogeneity of presynaptic release-modulating o^-adrenoceptors may offer the opportunity
of developping selective drugs with novel and useful therapeutic properties.
Keywords
Presynaptic autoreceptors. Transmitter release. Alpha adrenoceptor subtypes.
Presynaptic heteroreceptors. Noradrenaline. Neuropeptide cotransmitters.
Introduction
Neurotransmitters can regulate their own release through an action on inhibitory
autoreceptors located on the synaptic nerve terminal (for recent reviews see Langer and
Lehmann, 1988 ; Starke et al, 1989). The physiological role of presynaptic inhibitory
autoreceptors was first established for noradrenaline in the peripheral nervous system through
the demonstration of a negative feed-back mechanism through which this transmitter can
modulate its own release (Langer, 1974). The pharmacological possibilities for intervention
through selective agonists, partial agonists or antagonists acting on presynaptic, release
modulating receptors, resulted from the characterization of the autoreceptor subtype for each
of the neurotransmitters. In addition to presynaptic autoreceptors, many nerve terminals
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