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Preface

Despite their serious drawbacks of tolerance and dependence, whose nature
has still to be fully elucidated, and the allied problems of abuse, natural and synthe-
tic drugs with morphine-like action, that is, narcotics, retain a very important place
in therapy, especially in the treatment of pain.

Like the majority of drugs, narcotics elicit their pharmacological effects by
interacting with specific receptors. Indeed one of the major recent efforts in narco-
tic research has been to characterize these receptors on the basis of the in vitro
stereospecific binding of high specific activity labelled opiates. Even more recently
this has progressed to the isolation of endogenous ligands, that is, physiologically
occurring peptides with morphine-like action, a development that in turn has
provided considerable openings, and is authoritatively reviewed in this volume.

Specific interaction at receptors may be considered the central event leading to
the characteristic biological responses to administration of narcotics. Yet several
other steps, either previous or subsequent to receptor activation, are likewise
critical as regards the end results. The different levels and the various mechanisms
involved are related in a complex cause-and-effect chain, each link potentially
influencable by the experimental variables. Recognition and control of these fac-
tors, and awareness of the difficulty of varying only one of them at a time, are
among the requisites of a scientifically correct approach to the question in labora-
tory investigations. Similarly, well controlled studies of the physiological and
pathological entities modulating the effects of narcotics in man, as well as of drug
interactions of clinical significance, are highly desirable.

This monograph contains the proceedings of a meeting held at the Mario Negri
Institute for Pharmacological Research to review current information on the
pharmacology of narcotics from a different perspective. The idea behind the
organization of the meeting was in fact to provide a novel view of the considerable
variety of modes of action of narcotic drugs, both in laboratory animals and at the
clinical level, in order to better define the underlying factors.

The meeting represented a unique opportunity for discussion and exchange be-
tween scientists who take different but parallel approaches in their work on nar-
cotics, and among whom there is limited cross-communication as a result of today’s
increasing tendency to narrow specialization.

Besides providing new insights and information, and — we hope — stimulating
further research, this work should prove its worth as a lasting reference text.

Italy is now facing domestic escalation of the serious worldwide medical and
social problem of opiate abuse: an estimate of ten thousand heroin addicts in the
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city of Milan, most of them under twenty years of age, speaks for itself. The gather-
ing in our Institute of so many experts in the pharmacology of opiates, from dif-
ferent parts of the world, also bears witness to their belief that biomedical research
plays a fundamental role in our endeavors to protect society from the modern
epidemic represented by drug abuse.

On behalf of the Mario Negri Institute, it is my privilege to gratefully acknowledge
the substantial contribution made by the authors, and the cooperation of all those
who worked to render the meeting possible.

Luciano Manara



F
RPN
=3

Acknowledgments

The Organizing Committee wishes to thank the Mario Negri Institute Founda-
tion Inc., New York, Fondazione Lorenzini, Milano, and the following firms and
organizations for their contributions to the success of the Symposium:

Alfa Farmaceutici, S.p.A., Bologna, Italy
Boehringer Biochemica s.r.l., Milano, Italy
Ciba-Geigy, S.p.A., Origgio, Italy

Clesa S.p.A., Bresso, Italy

Crinos S.p.A., Como, Italy

Cyanamid Italia S.p.A., Catania, Italy
Fondazione Hoechst, Milano, Italy

Hoffmann La Roche, Inc., Nutley, N.J., U.S.A.
Inverni Della Beffa, S.p.A., Milano, Italy

Istituto Biochimico Italiano, S.p.A., Milano, Italy
Laboratorio Guidotti, S.p.A., Pisa, Italy

Lederle, Pearl River, N.Y., U.S.A.

Lepetit, S.p.A., Milano, Italy

Merck Sharp & Dohme (Italia), S.p.A., Roma, Italy
Merck Sharp & Dohme, West Point P.A., U.S.A.
Midy Farmaceutici, S.p.A., Milano, Italy
Montedison, S.p.A., Milano, Italy

Reckitt & Colman, Kingston-upon-Hull, England
Roche, S.p.A., Milano, Italy

Schering, Kenilworth, N.J., U.S.A.

Selvi, S.p.A., Milano, Italy

Sigma Tau, S.p.A., Pomezia, Italy

Sigurta Farmaceutici, S.p.A., Milano, Italy

vil



Contributors

M.W. Adler

Temple University School of Medicine
Department of Pharmacology
Philadelphia, Pennsylvania 19140

L. Ahtee

Department of Pharmacology,
School of Pharmacy

University of Helsinki
Kirkkokatu 20

SF-00170 Helsinki 17, Finland

A. Akil

Department of Psychiatry and
Behavioral Sciences

Stanford University School
of Medicine

Stanford, California 94305

C. Aldinio

Istituto di Ricerche Farmacologiche
“Mario Negri”’

Via Eritrea, 62

20157 Milan, Italy

H.L. Altshuler

Department of Pharmacology
Baylor College of Medicine
Texas Medical Center
Houston, Texas 77025

H.S. Bachelard

Department of Biochemistry
University of Bath, United Kingdom

J.D. Barchas

Department of Psychiatry and
Behavioral Sciences

Stanford University School
of Medicine

Stanford, California 94305

G. Benelli

Zambon S.p.A.
Research Laboratories,
Bresso-Milan, Italy

B.A. Berkowitz
Roche Institute of Molecular Biology
Nutley, New Jersey 07110

J.M. Besson

INSERM

Unité 161, Groupe de Recherche
de Neurophysiologie

Pharmacologique,

2 rue d’Alésia,

75014 Paris, France

J. Blasig

Max-Planck-Institut fiir Psychiatrie
Department of Neuropharmacology
Kraepelinstrasse 2

8000 Munich 40, West Germany

K.A. Bonnet
Department of Psychiatry

New York University Medical Center
New York, New York 10016

A. Carenzi

Zambon S.p.A.
Research Laboratories
Bresso-Milan, Italy

C. Castellano

Cattedra di Psicologia Fisiologica
della Facolta di Magistero

dell 'Universita di Roma e

Laboratorio di Psicobiologia e
Psicofarmacologia, C.N.R.

Via Reno 1,

Roma, Italy



CONTRIBUTORS

xvi

F. Cattabeni

Istituto di Farmacologia e
Farmacognosia

Universita di Milano

Via A. Del Sarto, 21

Milan, Italy

C. Cerletti

Istituto di Ricerche Farmacologiche
“Mario Negri”’

Via Eritrea, 62

20157 Milan, Italy

D.L. Cheney

Laboratory of Preclinical
Pharmacology

National Institute of Mental Health

Saint Elizabeths Hospital

Washington, D.C. 20032

D.H. Clouet
New York State Office of Drug
Abuse Services

Testing and Research Laboratory
Brooklyn, New York 11217

P. Coccia

Istituto di Ricerche Farmacologiche
“Mario Negri”

Via Eritrea, 62

20157 Milan, Italy

J. Cochin

Department of Pharmacology

Boston University School of Medicine
80 East Concord Street

Boston, Massachusetts 02118

E. Costa

Laboratory of Preclinical
Pharmacology

National Institute of Mental Health

Saint Elizabeths Hospital

Washington, D.C. 20032

A. Cowan
Department of Pharmacology

Temple University School of Medicine
Philadelphia, Pennsylvania

B.M. Cox
Addiction Research Foundation

and Stanford University
Palo Alto, California 94304

B.E. Dahlstrom

Department of Pharmacology
Pharmaceutical Faculty
Biomedical Center

University of Uppsala
Uppsala, Sweden

F.V. De Feudis

Departamento de Investigacion
Centro Nacional “Ramon y Cajal”
and Facultad de Medicina
Universidad Autonoma

Madrid, Spain

P.A. De Feudis

Departamento de Investigacion
Centro Nacional “Ramon y Cajal”
and Facultad de Medicina
Universidad Autonoma

Madrid, Spain

D. Della Bella

Zambon S.p.A.
Research Laboratories
Bresso-Milan, Italy

R. Drawbaugh

Department of Psychology
University of Rhode Island
Kingston, Rhode Island 02881



CONTRIBUTORS

R. Eisenberg

Department of Pharmacology
University of Minnesota
Duluth, Minnesota 55812

W.B. Essman
Queens College of the City University

of New York
Flushing, New York 11367

L.A. Fisher

Department of Psychology
University of California
Santa Barbara, California 93106

J. Fishman

Institute for Steroid Research

Montefiore Hospital and Medical
Center

Albert Einstein College of Medicine

Bronx, New York 10467

V. Frigeni

Zambon, S.p.A.
Research Laboratories
Bresso-Milan, Italy

E.A M. Frost

Department of Anesthesiology
Albert Einstein College of Medicine
Bronx, New York 10461

S. Garattini

Istituto di Ricerche Farmacologiche
“Mario Negri”

Via Eritrea 62

20157 Milan, Italy

E.B. Geller

Temple University School of Medicine

Department of Pharmacology
Philadelphia, Pennsylvania 19140

V.F. Gellert

Department of Pharmacology
Emory University

Atlanta, Georgia 30322

P.L. Gildenberg

Division of Neurosurgery

University of Texas Medical School
at Houston

Houston, Texas 77030

A. Goldstein

Addiction Research Foundation
and Stanford University

Palo Alto, California 94304

C. Gonzalez Portal

Departmento de Investigacion
Centro Nacional “Ramon y Cajal”
and Facultad de Medicina
Universidad Autonoma

Madrid, Spain

Ch. Gramsch

Department of Neuropharmacology
Max-Planck-Institut fiir Psychiatrie
Kraepelinstrasse 2

800 Miinchen 40, West Germany

E.F. Hahn

Department of Biochemistry
Albert Einstein College of Medicine
Bronx, New York 10467

R.A. Harris
Department of Pharmacology
School of Medicine
University of California at
San Francisco
San Francisco, California 94143

xXvii



XVviii CONTRIBUTORS

J. Hempstead

Roche Institute of Molecular Biology
Nutley, New Jersey

and Department of Anesthesiology and

Pharmacology
Columbia University
College of Physicians and Surgeons
New York, New York 10032

A. Herz

Department of Neuropharmacology
Max-Planck-Institut fiir Psychiatrie
Kraepelinstrasse 2

8000 Miinchen 40, West Germany

J.W. Holaday

Department of Pharmacology
University of California
San Francisco, California 94143

V. Hollt

Department of Neuropharmacology
Max-Planck-Institut fiir Psychiatrie
Kraepelinstrasse 2

8000 Miinchen 40, West Germany

R.B. Holman

Department of Psychiatry and
Behavioral Sciences

Stanford University

School of Medicine

Stanford, California 94305

J.T. Huang

New York State Research Institute for

Neurochemistry and
Drug Addiction

Ward’s Island

New York, New York 10035

J. Hughes

Unit for Research on Addictive
Drugs

University of Aberdeen

Aberdeen, AB9 1AS, Scotland

A.E. Ibanez

Departamento de Investigacion
Centro Nacional “Ramon y Cajal’”’
and Facultad de Medicina
Universidad Autonoma

Madrid, Spain

E.T. Iwamoto

Department of Pharmacology
University of California

San Francisco, California 94143

J.J.C. Jacob

Laboratory of Pharmacology
Pasteur Institute
F 75724 Paris Cedex 15, France

K. Jhamandas

Department of Pharmacology
Faculty of Medicine

Queen’s University

Kingston, Ontario, Canada

H.W. Kosterlitz

Unit for Research on Addictive
Drugs

University of Aberdeen

Aberdeen, AB9 148, Scotland

M.J. Kreek

The Rockefeller University
1230 York Avenue

New York, New York 10021

H. Lal

Department of Pharmacology
and Toxicology

University of Rhode Island

Kingston, Rhode Island 02881

E. Laschka

Department of Neuropharmacology
Max-Planck-Institut fiir Psychiatrie
Kraepelinstrasse 2

8000 Miinchen 40, West Germany



CONTRIBUTORS xix

D. Le Bars

INSERM

Unité 161, Groupe de Recherche
de Neurophysiologie

Pharmacologique

2 rue d’Alésia,

75014 Paris, France

L. Lichtblau

Departments of Pharmacology and
Psychiatry

University of Minnesota

Minneapolis, Minnesota 55455

H.H. Loh
Department of Pharmacology
School of Medicine
University of California
at San Francisco
San Francisco, California 94143

A. Luini

Istituto di Ricerche Farmacologiche
“Mario Negri”’

Via Eritrea, 62

20157 Milan, Italy

L.D. Lytle

Department of Psychology
University of California

Santa Barbara, California 93106

L. Manara

Istituto di Ricerche Farmacologiche
“Mario Negri”

Via Eritrea, 62

20157 Milan, Italy

T. Mennini

Istituto di Ricerche Farmacologiche
“Mario Negri”’

Via Eritrea, 62

20157 Milan, Italy

R.B. Messing

Department of Psychology
University of California
Santa Barbara, California 93106

G. Meyer

Max-Planck-Institut fiir Psychiatrie
Department of Neuropharmacology
Kraepelinstrasse 2

8000 Miinchen 40, West Germany

S. Miksic

Department of Pharmacology
and Toxicology

University of Rhode Island

Kingston, Rhode Island 02881

J. Miller

Department of Pharmacology
Boston University

School of Medicine

80 East Concord Street
Boston, Massachusetts 02118

F. Miranda

Istituto di Ricerche Farmacologiche
“Mario Negri”’

Via Eritrea, 62

20157 Milan, Italy

A.L. Misra

New York State Office of Drug
Abuse Services

Research Laboratory

Brooklyn, New York 11217

S.H. Ngai

Roche Institute of Molecular Biology

Nutley, New Jersey 07110

and Department of Anesthesiology and
Pharmacology

Columbia University College of
Physicians and Surgeons

New York, New York 10032



xx CONTRIBUTORS

W.H. Oldendorf

Departinent of Neurology
UCLA School of Medicine
Los Angeles, California 90024

A. Oliverio

Cattedra di Psicologia Fisiologica
della Facolta di Magistero

dell 'Universita di Roma e
Laboratorio di Psicobiologia e
Psicofarmacologia, C.N.R.

Via Reno, 1

Roma, Italy

L.M. Orensanz Munoz

Departmento de Investigacion
Centro Nacional “Ramon y Cajal”’
and Facultad de Medicina
Universidad Autonoma

Madrid, Spain

L. Paalzow

Department of Pharmacology
Pharmaceutical Faculty
Biomedical Center

University of Uppsala
Uppsala, Sweden

L. Phebus

Department of Psychology
University of California
Santa Barbara, California 93106

1. Poulson

Department of Pharmacology
Faculty of Medicine

Queen’s University

Kingston, Ontario, Canada

M.P. Pugnaire

Departamento de Investigacion
Centro Nacional “Ramon y Cajal”
and Facultad de Medicina
Universidad Autonoma

Madrid, Spain

F. Racagni

Istituto di Farmacologia e
Farmacognosia

Universita di Milano

Via A. Del Sarto, 21

Milan, Italy

M.J. Rance

Drug Metabolism Department

Reckitt and Colman Pharmaceutical
Division

Dansom Lane

Hull, HUS8 7DS, United Kingdom

R. Rosenthal

Queens College of the City University
of New York

Flushing, New York 11367

C. Rosow

Department of Pharmacology

Boston University School of Medicine
80 East Concord Street

Boston, Massachusetts 02118

R. Samanin

Istituto di Ricerche Farmacologiche
“Mario Negri’’

Via Eritrea, 62

20157 Milan, Italy

M. Satoh

Department of Pharmacology
Faculty of Pharmaceutical Sciences
Kyoto University

Kyoto 606, Japan

G. Serra

Istituto di Ricerche Farmacologiche
“Mario Negri”

Via Eritrea, 62

20157 Milan, Italy

J.S. Shillingford

Drug Metabolism Department
Allen and Hanbury Research Ltd.
Priory Road

Ware, Herts., United Kingdom



CONTRIBUTORS xxi

E.J. Simon

New York University Medical Center
550 First Avenue

New York, New York 10016

E. Somoza

Departamento de Investigacion
Centro Nacional *‘Ramon y Cajal”
and Facultad de Medicina
Universidad Autonoma

Madrid, Spain

P.F. Spano

Istituto di Farmacologia e
Farmacognosia

Universita di Milano

Via A. Del Sarto, 21

Milan, Italy

S.B. Sparber

Departments of Pharmacology and
Psychiatry

University of Minnesota

Minneapolis, Minnesota 55455

S. Spector

Roche Institute of Molecular Biology
Nutley, New Jersey 07110

M. Stadele

Max-Planck-Institut fiir Psychiatrie
Department of Neuropharmacology
Kraepelinstrasse 2

8000 Munich 40, West Germany

H. Steinberg

Department of Pharmacology
University College London
Gower Street

London, WCI1, England

H. Takagi

Department of Pharmacology
Faculty of Pharmaceutical Sciences
Kyoto University

Kyoto 606, Japan

A.E. Takemori

Department of Pharmacology

University of Minnesota

Health Sciences Center Medical
School

Minneapolis, Minnesota 55455

R.J. Tallarida

Department of Pharmacology

Temple University School of
Medicine

Philadelphia, Pennsylvania 19129

Hj. Teschemacher

Department of Neuropharmacology
Max-Planck-Institut fiir Psychiatrie
Kraepelinstrasse 2

8000 Miinchen 40, West Germany

M. Trabucchi

Istituto di Farmacologia e
Farmacognosia

Universita di Milano

Via A. Del Sarto, 21

Milan, Italy

L.F. Tseng

Department of Pharmacology
University of California
San Francisco, California 94143

L. Valzelli

Istituto di Ricerche Farmacologiche
“Mario Negri’’

Via Eritrea, 62

20157 Milan, Italy

S.J. Watson

Department of Psychiatry and
Behavioral Sciences

Stanford University

School of Medicine

Stanford, California 94305



xxii CONTRIBUTORS

E.L. Way I. Yano
Department of Pharmacology Visiting Research Fellow
University of California Department of Pharmacology
San Francisco, California 94143 Wakayama Medical College
Wakayama, Japan
E. Wei
Department of Environmental Health .
Sciences G. Zsilla
School of Public Health Semmelweis University of Medicine
University of California Department of Pharmacology

Berkeley, California 94705 Budapest, Hungary



19

39

63

93

103

125

133

147

Contents

CHOICE OF TEST SUBJECTS AND METHODS

General Characteristics of the Test Subject: An Introduction to the Topic
J.J.C. Jacob

Genetic Aspects in Narcotic Action
A. Oliverio, C. Castellano, F. Racagni, P.F. Spano, M. Trabucchi, and
F. Cattabeni

Isolated Organs and Cultured Cells as Models for the
Study of Narcotic Action
H.W. Kosterlitz and J. Hughes

Neurological Models for the Study of Narcotics:
Bradykinin-Induced Nociceptive Response and Site of Anti-Nociceptive
Action of Morphine

H. Takagi and M. Satoh

The Use of Operant Behavior Methods to Study Aggression and Effects
of Acute and Chronic Morphine Administration in Rats
S.B. Sparber, V.F. Bellert, L. Lichtblau, and R. Eisenberg

Factors to be Considered in Using Brain Lesions to Study Central Sites
of Action of Narcotics
M.W. Adler and E.B. Geller

Effect of Morphine on the Transmission of Painful Messages at
the Spinal Level
J.M. Besson and D. Le Bars

Importance of /n Vitro Measurements of Adrenocortical Steroid
Synthesis in Assessing Locus of Morphine Effects
W.B. Essman and R. Rosenthal

Factors Influencing the Manifestation of Dependence in Rats
J. Blasig, G. Meyer, and M. Stadele

Interaction of Opiates with Agents which cause Withdrawal-like Syndromes
E. Wei



