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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 generally 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,
authors, nor the publisher nor any other party who has been involved in the prepa-
ration or publication of this work warrants that the information contained herein
is in every respect accurate or complete, and they disclaim all responsibility for any
errors or omissions or for the results obtained from use of the information con-
tained in this work. 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 administration. This recommendation is of particular impor-
tance in connection with new or infrequently used drugs.
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PREFACE

T
N europharmacology, the study of drug actions on
the nervous system, comprises several areas of investi-
gation of critical importance to science and medicine.
Neuropharmacology involves studies aimed at under-
standing the mechanisms by which drugs alter brain
function. These include medications used to treat a
wide range of neurologic and psychiatric disorders as
well as drugs of abuse. A primary goal of neurophar-
macology is to use this information to develop new
medications with ever-improving efficacy and safety for
diseases of the nervous system. In addition, neurophar-
macologic agents are valuable tools with which to
probe the molecular and cellular basis of nervous sys-
tem functioning. For example, the mechanisms of
drugs that produce their clinically relevant effects only
after repeated administration, agents such as antide-
pressants in treating depression or drugs of abuse in
causing addiction, provide a means of learning about
neural plasticity. Overall, much of what we now know
about the nervous system—how individual neurons
work, how neurons communicate with one another,
and how neurons adapt over time to external stimuli—
has come from studies using pharmacologic probes.

To comprehend the actions of a drug on the nerv-
ous system, a great deal more is needed than simply
identifying the drug’s initial target in the nervous sys-
tem. Rather, one must understand the entire sequence
of events that commences with the binding of a drug to
an initial molecular target. The resulting alteration in
the functioning of that target, the influence of that
occurrence on the complex biochemical networks that
exist within neurons, the subsequent changes in the
output of the neuron, and their consequences for the
functioning of circuits within which the targeted neu-

ron exists are all important for gaining a real under-
standing of drug action. Only with an awareness of the
many steps in the process can we grasp how a drug
changes complex nervous system functions such as
movement, cognition, pain, or mood. Thus, the action
of a drug on the nervous system must be compre-
hended at many levels under both normal and patho-
logic conditions.

The organization of this textbook represents an
attempt to build an understanding of drug action by
adding the different levels of explanation layer by layer.
As a result this book differs significantly from many
other pharmacology texts, which are usually organized
drug by drug or neurotransmitter by neurotransmitter.
In this book, information on fundamental molecular
and cellular building blocks is provided first so that it
can serve as the basis for the material associated with
neural functions. This permits the reader to relate fun-
damental neuropharmacology to neural systems and
ultimately to clinical neuroscience.

The book is divided into three parts. Part 1 includes
a brief discussion of general principles of neurophar-
macology (Chapter 1), followed by a detailed presenta-
tion of nervous system function (Chapters 2-6), from
electrical excitability to signal transduction to gene
expression. Drugs that act on these basic components
of neuronal function are mentioned in these early
chapters.

In Part 2 information about the major neurotrans-
mitter systems in the brain and spinal cord is presented
(Chapters 7-10). Highlighted in these chapters are the
molecular details of neurotransmitter synthetic and
degradative enzymes, receptors, and transporter pro-
teins. These proteins represent the initial targets for
the large majority of known psychotropic drugs. Aiso
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included in Part 2 is a discussion of neurotrophic fac-
tors (Chapter 11), which over the last 10 years have
been shown to profoundly influence the adult nervous
system and to be potentially important in therapeutics.

Part 3 uses the basic information contained in Parts
1 and 2 to build a systems-level description of the major
domains of complex nervous system function. Chapter
12 focuses on the autonomic nervous system; Chapter 13
on neuroendocrine function, Chapter 14 on move-
ment, Chapter 15 on emotion and mood, Chapter 16
on reinforcement and addiction, Chapter 17 on higher
cognitive function and psychosis, Chapter 18 on atten-
tion and sleep, Chapter 19 on pain, Chapter 20 on
memory and dementia, and Chapter 21 on stroke and
seizures. Each chapter begins with a description of the
normal neural mechanisms underlying a particular
domain of nervous system functioning, followed by a
discussion of the diseases that affect that domain.
Drugs are discussed within the context of their influ-
ence on the neural circuits involved in both normal
function and specific disease states.

The organization of Molecular Neuropharmacology: A
Foundation for Clinical Neuroscience allows individual
drugs to be discussed in several contexts. A drug is first
mentioned when its initial target is described in Parts 1
or 2. The drug is mentioned again in Part 3 in the con-
text of its effect on complex neural functions. Many
drugs are discussed in several chapters of Part 3 be-
cause they affect more than one domain; for example,
first-generation antipsychotic drugs not only reduce
psychosis (Chapter 17), but also affect motor function
(Chapter 14) and sleep (Chapter 18).

The book’s structure also permits the incorporation
of a great deal of clinical information, much of it rep-
resenting the integration of modern molecular genet-
ics with neuropharmacology. New insights on the
molecular mechanisms underlying such disorders as
Parkinson disease, Huntington disease, depression,
schizophrenia, Alzheimer disease, stroke, and epilepsy,

to name a few, are provided. Our knowledge of the
molecular underpinnings of normal brain function
and disease, particularly in cases that have been suc-
cessfully investigated by genetics, may be in advance
of developments in pharmacology. Consequently, the
book includes many molecular insights, even though
drugs may not yet exist that exploit such molecular
knowledge. In this regard the book can be seen as pre-
senting a template for the future in identifying molecu-
lar mechanisms for novel therapeutic approaches. We
anticipate that subsequent editions of this book will
describe the development of such novel medications
and thereby gradually fill in these gaps in pharmacology.

The scientific and clinical explanations in Molecular
Neuropharmacology: A Foundation for Clinical Neuroscience
are written in a style that makes them accessible to a
wide audience: undergraduate and graduate students
as well as students in the medical and allied health pro-
fessions. This book is also an excellent resource for res-
idents in psychiatry, neurology, and anesthesiology, and
practicing clinicians and scientists in these areas. As a
concise treatise of clinical information that provides
descriptions of basic mechanisms and their clinical rel-
evance, this book is suitable for both scientists and cli-
nicians.

We would like to acknowledge the contributing
authors who were instrumental in the initial phases of
the preparation of this book. We also would like to
thank Harvey Shoolman who originally recruited us for
this project; Georgia Miller, who was an enormous help
in numerous ways; and the folks at McGraw-Hill—
Harriet Lebowitz, Janet Foltin, Pam Carley, Eve Siegel,
and Susan Worley—who whipped this book (and us)
into shape.

Eric J. Nestler
Steven E. Hyman
Robert C. Malenka
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