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NOTICE

Medicine is an ever-changing science. As new research and clinical experience
broaden our knowledge, changes in treatment and drug therapy are required.
The editors and the publisher of this work have checked with sources believed
to be reliable in their efforts to provide information that is complete and gen-
erally in accord with the standards accepted at the time of publication. However.
in view of the possibility of human error or changes in medical sciences, neither
the editors nor the publisher nor any other party who has been involved in the
preparation or publication of this work warrants that the information contained
herein is in every respect accurate or complete. Readers are encouraged to
confirm the information contained herein with other sources. For example and
in particular, readers are advised to check the product information sheet
included in the package of each drug they plan to administer to be certain that
the information contained in this book is accurate and that changes have not
been made in the recommended dose or in the contraindications for adminis-
tration. This recommendation is of particular importance in connection with new
or infrequently used drugs. Readers should also consult their own laboratories
for normal values.
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This ninth edition of Goodman and Gilman's The Phar-
macological Basis of Therapeutics is the first edition of
this book that has not been painstakingly edited, word for
word, by a member of the Goodman or Gilman family.
Nevertheless, the three objectives that guided the writing
of the first edition, stated in its preface and reprinted herein,
also have guided our efforts: correlation of pharmacology
with related medical sciences, reinterpretation of the ac-
tions and uses of drugs from the viewpoint of important
advances in medicine, and placing of emphasis on the ap-
plication of pharmacodynamics to therapeutics.

Some changes have been made in this edition to fa-
cilitate achievement of these objectives. For example, each
of the chapters has been reviewed by at least one physician,
expert in the clinical areas treated by the agents discussed,
and by a pharmacist. These physician and pharmacist re-
viev/ers, to whom the editors are grateful, are identified in
the pages following the list of contributing authors. Each
chapter begins with a Synopsis in an effort to link the con-
tents of that chapter with other chapters in the book where
complementary material is discussed. The pace at which
new knowledge is being obtained is ever accelerating and
has led to the addition of a Prospectus at the end of most
chapters. It is largely in these sections that conceptual ad-
vances or therapeutic agents in early clinical trials are men-
tioned, with the intent of helping readers of this book search
the biomedical literature for updated information during the
period before the publication of the tenth edition.

Several new chapters have been added. In the section
“General Principles” (Section I), a chapter has been added
on the principles of gene therapy. Whether or not gene
therapy ultimately achieves all that is hoped for it, its ciin-
ical strategies nonetheless may reveal insights into the mo-
lecular bases of disease in a setting that otherwise could
not be achieved by studies in animal models or in healthy
human volunteers. The identification of diverse serotonin
receptor subtypes and clarification of the roles of different
subtypes in the central nervous system and gastrointesti-
nal tract encouraged us to include a new chapter on sero-

Nashville, Tennessee
October 18, 1995

Ay

Preface

tonin receptor agonists and antagonists. We also have
added new chapters on the treatment of migraine and on
ocular pharmacology. As in previous editions, each chap-
ter in the book emphasizes therapeutic advances permitted
by newly marketed drugs and some investigational agents.
The compilation of pl: armacokinetic data (Appendix II) in-
cludes 335 agents, of which 91 are new entries.

We are grateful to Dr. Perry B. Molinoff and Dr. Ray-
mond W. Ruddon, our editorial colleagues, whose insightful
advice and dedicated efforts in editing this volume were es-
sential to its completion. We. of course, are greatly indebted
to all of the contributors to this edition, in particular to those
who delivered their chapters by or before the requested dead-
line. In addition to the editors and contributors, three other
individuals played a vital role in the production of this edi-
tion. Edna M. Kunkel worked as both graphic artist and ed-
itorial assistant and was assisted in the latter role by Jane C.
Almon. Lauralea Edwards, D.Ph., was exhaustive in her ef-
forts to document the references and to assure accuracy of
pharmaceutical information included in this edition, particu-
larly agents released for clinical use in the United States dur-
ing the course of the book’s preparation and agents in use in
other countries. Without the tireless and highly skillful work
of these three individuals, the timely completion of this book
would not have been possible. We also appreciate the en-
couragement, efforts, and “final push™ provided by Martin
Wonsiewicz and Peter McCurdy of McGraw-Hill.

Finally, we are extremely grateful for the enthusiasm,
wisdom, encouragement, and friendship of our consulting
editor, Dr. Alfred Goodman Gilman. We were and remain,
even at its conclusion, intimidated by the daunting task of
editing this book. Now fully aware of the effort required,
we are even more in awe of Dr. Gilman’s editing of pre-
vious editions of this book and flattered by his willingness
to entrust the editing of this edition to us. The ninth edi-
tion is dedicated to Dr. Alfred Goodman Gilman in recog-
nition of his contributions to this and previous editions of
this book, to the field of pharmacology, and to science in
general.

Joer G. HARDMAN
Lee E. LimMBIRD



Three objectives have guided the writing of this book—
the correlation of pharmacology with related medical sci-
ences, the reinterpretation of the actions and uses of drugs
from the viewpoint of important advances in medicine, and
the placing of emphasis on the applications of pharmaco-
dynamics to therapeutics.

Although pharmacology is a basic medical science in
its own right, it borrows freely from and contributes gen-
erously to the subject matter and technics of many med-
ical disciplines, clinical as well as preclinical. Therefore,
the correlation of strictly pharmacological information
with medicine as a whole is essential for a proper presen-
tation of pharmacology to students and physicians. Fus-
thermore, the reinterpretation of the actions and uses of
well-established therapeutic agents in the light of recent
advances in the medical sciences is as important a func-
tion of a modern textbook of pharmacology as is the de-
scription of new drugs. In many instances these new in-
terpretations necessitate radical departures from accepted
but outworn concepts of the actions of drugs. Lastly. the
emphasis throughout the book, as indicated in its title, has
been clinical. This is mandatory because medical students
must be taught pharmacology from the standpoint of the

New Haven, Connecticut
November 20, 1940

Preface to the Frrst Edition

actions and uses of drugs in the prevention and treatment
of disease. To the student, pharmacological data per se are
valueless unless he is able to apply his information in the
practice of medicine. This book has aiso been written for
the practicing physician, to whom it offers an opportunity
to keep abreast of recent advances in therapeutics and to
acquire the basic principles necessary for the rational use
of drugs in his daily practice.

The criteria for the selection of bibliographic refer-
ences require comment. It is obviously unwise, if not im-
possible, to document every fact included in the text.
Preference has therefore been given to articies of a re-
view nature, to the literature on new drugs, and to orig-
inal contributions in controversial fields. In most in-
stances, only the more recent investigations have been
cited. In order to encourage free use of the bibliography,
references are chiefly to the available literature in the
English language.

The authors are greatly indebted to their many col-
leagues at the Yale University School of Medicine for their
generous help and criticism. In particular they are deeply
grateful to Professor Henry Gray Barbour, whose constant
encouragement and advice have been invaluable.

Louis S. GooDMAN
ALFRED GILMAN
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