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Preface

Each year, the Centre de recherche en sciences neurologiques (CRSN) of the
Université de Montréal hosts an international symposium gathering leaders of the
scientific community on a particular topic of the neurosciences. In 2002 (May 6 and
7), the XXIVth International Symposium of the CRSN, organized jointly by
Laurent Descarries (Université de Montréal), KreSimir Krnjevic (McGill
University) and Mircea Steriade (Université Laval) was devoted to ‘Acetylcholine
in the Cerebral Cortex’. The two-day meeting consisted of 22 presentations on all
aspects of this fascinating subject, ranging from its most elementary, at the
molecular and cellular levels, to its systemic and holistic implications, including its
role in cognition and involvement in human diseases and therapeutics. This effort
to integrate current knowledge at all levels of organization of the nervous system,
from the basic to the applied neurosciences, was greatly appreciated by an audience
of students, scientists and clinicians from diverse disciplinary horizons.

It was most appropriate to hold this meeting in Montreal, where so much of the
history of ‘Acetylcholine in the Cerebral Cortex’ has been written. For example,
one can cite the pioneering studies demonstrating ACh release in the cortex. The
‘cortical cup’ technique, originally developed in 1949 by H.H. Jasper and K.A.C.
Elliott at the Montreal Neurological Institute, allowed the first convincing
demonstrations by Elliott and then F.C. Maclntosh that ACh is released in the
brain in situ. Working in Sir Henry Dale’s lab in London, Maclntosh had
confirmed that ACh release in ganglia is a physiological, and not a pathological
process. In separate experiments, both he and Jasper demonstrated a clear
correlation between changes in cortical ACh release and the behavioral (waking—
sleep) state of the animal. This opened up the possibility that ACh was a key
element controlling thalamocortical interactions and their putative role in sleep—
waking, a major focus of further studies by Jasper, J.P. Cordeau and their many
collaborators in Montreal.

Acetylcholine has been a canonical neurotransmitter/modulator in both senses of
the word. First to be discovered, hence the most ancient, it also served as a model,
setting the rules for other chemical messengers. As illustrated by the present
monograph, the constitutive elements of the cholinergic system are among the best
known in the central nervous system. Following their immunocytochemical
identification in brain, some 20 years ago, many of the molecular and cellular
processes, properties and mechanisms governing their functioning have been
elucidated. Their involvement in cortical functions has led to the beginning of an
understanding of complex and refined behaviors and capacities previously
unamenable to neurobiological exploration and characterization. Cholinergic
neurons, receptor sites and effector mechanisms have been recognized as major
players in pathological ageing, and as targets for new diagnostic or therapeutic
procedures. Natural or synthetic compounds capable of mimicking or modifying



their actions have been developed, raising the hope of being one day able to
improve cognitive performance!

Like the presentations at the meeting, the chapters in this book have been
grouped under four headings: I. The Acetylcholine Innervation of Cerebral Cortex;
II. Modes of Action of Acetylcholine in the Cerebral Cortex; III. Cortical
Properties and Functions Modulated by Acetylcholine, and IV. Clinical,
Pathological and Therapeutic Implications. These somewhat arbitrary subdivisions
should not detract from the effort made by all authors (and the editors) to integrate
their topics in the broader framework of a global perspective on the subject. It is a
pleasure to thank them all for participating in such a challenging endeavor.

Laurent Descarries, Kresimir Krnjevic and Mircea Steriade
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SECTION 1

The acetylcholine innervation of cerebral cortex



