Mediators
and Drugs In

Gastrointestinal
Motility |

Morphological Basis and
Neurophysiological Control

Editor G.Bertaccini

W,

W (,

@‘%7

{ | j,’
C ‘\_ / 7

Springer-Verlag Berlin Heidelberg New York



Mediators and Drugs in
Gastrointestinal Motility I

Morphological Basis and
Neurophysiological Control -

Contributors

H.G. Baumgarten - A. Bennett - G. Bertaccini - R. Buffa
C. Capella - R. Caprilli - C.F. Code - E. Corazziari

M. Costa + G. Frieri - J. B. Furness - R. A. North

C. Roman - G.J. Sanger - E. Solcia - P. Tenti - T. Tomita
L. Usellini - P. Vernia

Editor
., 3. Bertaccini

Springer-Verlag Berlin Heidelberg New York 1982



Professor G1uLi0 BERTACCINI, M.D.

Head of the Department of Pharmacology,
School of Medicine, University of Parma,
1-43100 Parma -

With 80 Figures

ISBN 3-540-11296-0 Springer-Verlag Berlin Heidelberg New York
ISBN 0-387-11296-0 Springer-Verlag New York Heidelberg Berlin

Library of Congress Cataloging in Publication Data. Main entry under title:

Mediators and drugs in gastrointestinal motility. (Handbook of experimental pharmacology; v. 59)

Contents: 1. Morphological basis and neurophysiological control - 2. Endogenous and exogenous agents.
Includes bibliographies and index. 1. Gastrointestinal system — Motility. 2. Gastrointestinal agents. 3. Neuro-
transmitters. 4. Gastrointestinal hormones. 1. Baumgarten, H.G. II. Bertaccini, G. (Giulio), 1932, III. Series.
[DNLM: 1. Gastrointestinal motility — Drug effects.

W1 HASIL v. 59 pt. 1/WI 102M489] QP905.H3 vol. 59 [QP145] 615.1s [6127.32] AACR2 81-21349

ISBN 0-387-11296-0 (U.S.: v. 1)

ISBN 0-387-11333-9 (U.S.: v.2)

This work is subject to copyright. All rights are reserved, whether the whole or part of the material is concerned.
specifically those of translation, reprinting, re-use of illustrations, broadcasting, reproduction by photocopying
machine or similar means, and storage in data banks. Under § 54 of the German Copyright Law where copies are
made for other than private use, a fee is payable to ““Verwertungsgesellschaft Wort”, Munich.

(© by Springer-Verlag Berlin Heidelberg 1982
Printed in Germany.
The use of registered names, trademarks, ete. in this publication does not imply, even in the absence of a specific

statement, that such names are exempt from the relevant protective laws and regulations and therefore free for
general use.

Typesetting, printing, and bookbinding: Briihlsche Universititsdruckerei Giessen
2122/3130-543210



Handbook of
Experimental Pharmacology

Continuation of Handbuch der experimentellen Pharmakologie

Vol. 59/1

Editorial Board

G. V. R.Born, London - A. Farah, Rensselaer, New York
H. Herken, Berlin - A. D. Welch, Memphis, Tennessee

Advisory Board

S. Ebashi - E. G. Erdos - V. Erspamer - U. S. von Euler - W. S. Feldberg
G.B. Koelle - O. Krayer - M. Rocha e Silva-J. R. Vane - P G. Waser



List of Contributors

Professor H. G. BAUMGARTEN, Freie Universitit Berlin, Institut fiir Anatomie und
Elektronenmikroskopie, Konigin-Luise-Str. 15, D-1000 Berlin 33

Professor A. BENNETT, Department of Surgery, King’s College Hospital, Medical
School, University of London, Denmark Hill, GB-London SES8RX

Professor G. BERTACCINI, M.D., Head of the Department of Pharmacology,
School of Medicine, University of Parma, [-43100 Parma

Dr. R.Burra, Istituto Anatomia Patologica and Centro Diagnostica Isto-
patologica, University of Pavia, [-27100 Pavia

Dr. C.CAPELLA, Istituto Anatomia Patologica and Centro Diagnostica Isto-
patologica, University of Pavia, I-27100 Pavia

Professor R.CapriLLl, Cattedra di Gastroenterologia, II Clinica Medica,
Policlinico Umberto I, University of Rome, I-00100 Roma

C.F.Copg, M.D., Section Gastroenterology, San Diego VA Medical Center,
3350 La Jolla Village Drive, San Diego, CA 92161/USA

Dr. E. CorazziARl, Cattedra di Gastroenterologia, II Clinica Medica, Policlinico
Umberto I, University of Rome, I-00100 Roma

Dr. M. CosTA, School of Medicine, Department of Human Physiology, The
Flinders University of South Australia, Bedford Park, South Australia, 5042,
Australia

Dr. G.Frierl, Cattedra di Gastroenterologia, II Clinica Medica, Policlinico
Umberto I, University of Rome, [-00100 Roma

Dr. J. B. FURNESS, Department of Human Morphology, The Medical School,
Flinders University, Bedford Park, South Australia, 5042, Australia

Dr. R. A. NorTH, Department of Nutrition and Food Science, Massachusetts
Institute of Technology, Room 16-321, Cambridge, MA 02139/USA



Vi List of Contributors

Professor C.RoMAN, Facult¢é des Sciences et Techniques Saint-Jérome,
Département de Physiologie et Neurophysiologie, Rue Henri-Poincare,
F-13397 Marseille Cedex 4

Dr. G.J.SANGER, Beecham Pharmaceuticals, Medical Research Centre,
GB-Harlow, Essex CM 19 5AD

Professor E.SoLcia, Istituto Anatomia Patologica and Centro Diagnostica
Istopatologica, University of Pavia, 1-27100 Pavia

Dr. P. TeENTI, Istituto Anatomia Patologica and Centro Diagnostica Istopatologica,
University of Pavia, 1-27100 Pavia

Dr. T. Tomita, Professor of Physiology, Nagoya University School of Medicine,
65 Tsuruma-scho, Showa-ku, Nagoya 466, Japan

Dr. L. UseLLiNg, Istituto Anatomia Patologica and Centro Diagnostica Isto-
patologica, University of Pavia, [-27100 Pavia

Dr. P. VErNIA, Cattedra di Gastroenterologia, II Clinica Medica, Policlinico
Umberto I, University of Rome, [-00100 Roma



Preface

Since the exhaustive Handbook of Physiology (Alimentary Canal, Section 6,
Motility) edited by CHARLES F.CoDE in 1968, no complete survey of the
morphological basis and the physiological control of intestinal motility has been
published, in spite of the enormous amount of new data in the literature on this
topic. The new techniques and methodologies, the use of electron microscopy,
radioimmunoassay and binding techniques, as well as ever more sophisticated
electrophysiological procedures have made possible a real flood of discoveries in
this field. Moreover, the possibility of new studies of the endocrine cells in biopsies
of human intestinal mucosa even during routine endoscopies, has opened new
horizons for gastroenterologists and generated a number of important contribu-
tions to our knowledge of the morphology and physiopathology of the gut. As
usual, new discoveries have also revealed both ignorance and many new problems.
For this reason, although many of the data reported in this volume can be
considered as firmly established, others still require confirmation, and the results
of new research in this field are awaited with extreme interest.

Since advances are occurring so rapidly, even experts in the specific topics need
frequent comprehensive reviews. To avoid an excessively large volume, considera-
tions of the pancreas, liver, and biliary system were not included in this Handbook,
which, nevertheless, has attempted to offer the reader the essence of more than
1,500 papers. In a volume with so many contributors treating different aspects of
the subject, some overlapping was unavoidable; however, as Editor I tried to reduce
this to a minimum. The diversity of views expressed by different authors actually
may represent an advantage for workers in the field and open new pathways for
exploring the same subject. The authors’ major goal has been to interpret and
clarify concepts derived from different disciplines and to provide not only an
exhaustive compilation of data but also a synthesis (at times critical) of information
that should enable the reader to appreciate the significance of the advances in this
field.

This is a Handbook of Experimental Pharmacology, but we deemed it necessary
to deal extensively with the anatomical, histological, biochemical, and physiolog-
ical bases for the understanding of the pharmacology of the gastrointestinal tract
(thisis included in Part II, Endogenous and Exogenous Agents). Separate chapters
deal with various techniques that are usually employed either in vitro or in vivo in
the study of gut motility. Tables and selected figures help the reader to focus upon
the most impressive data.
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[ should like to express my profound gratitude especially to Professor
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publication, all authors deserve my thanks for their participation in this work and
for their exceptionally competent contributions.
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