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DRUGS, THE BRAIN, AND
BEHAVIOR

Explore the brain and discover the clinical and pharmacological issues surrounding drug
abuse and dependence. The authors, research scientists with years of experience in alcohol
and drug studies, provide definitions, historic discoveries about the nervous system, and
original, eye-catching illustrations to discuss the brain/behavior relationship, basic neuro-
anatomy, neurophysiology, and the mechanistic actions of mood-altering drugs.

You will learn about:

¢ how psychoactive drugs affect cognition, behavior, and emotion

* the brain/behavior relationship

* the specific effects of major addictive and psychoactive drug groups
*  new definitions and thinking about abuse and dependence

*  the medical and forensic consequences of drug use

Drugs, the Brain, and Behavior uses a balance of instruction, illustrations, and tables and formulas
that will give you a broad, lasting introduction to this intriguing subject. Whether you’re a
nurse, chemical dependency counselor, clinician, or other health professional, this book will
be a quick reference guide long after the first reading.

John Brick, PhD, is a research scientist and educator with over 35 years of experience
in alcohol and drug studies. Dr. Brick is Executive Director of Intoxikon International,
and former Chief of Research, Center of Alcohol Studies, Education and Training Divi-
sion, and Chairman of the Graduate Curriculum on the Biology of Alcohol at Rutgers
University.

Carlton (Carl) K. Erickson, PhD, a research scientist, has been studying the effects of
alcohol on the brain for over 45 years. He presently is the Pfizer Centennial Professor
of Pharmacology/Toxicology, Associate Dean for Research and Graduate Studies, and
Director of the Addiction Science Research and Education Center in the College of Phar-
macy at the University of Texas at Austin.
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FOREWORD

In the nineteenth and early twentieth centuries, medical and clinical science edu-
cation often studied the disease syphilis as a vehicle for a general understanding
of how the body worked. This is because syphilis was a very common disease
and because, over its course, syphilis typically affected virtually every organ and
system in the body.

As I read Drugs, the Brain, and Behavior, I realized that the study of substance use
disorders is the twenty-first century vehicle for understanding brain chemistry,
neurophysiology, neuroadaptation, and particularly the behaviors that are associ-
ated with those physiological processes. Again, this is because substance use dis-
orders—tobacco, alcohol, and other drugs, both illicit and prescribed—are very
common (affecting over 40 million individuals in the US) and over their course,
these disorders also affect almost every organ and system in the body.

Thanks to advances in neuroscience and to the cogent writing in this fine
book by the two very respected and experienced authors, John Brick and Carl
Erickson, the general and specific effects of these drugs are understandable in
ever-increasing detail. The reader—and this could be anyone from an advanced
counselor in the substance abuse field, through graduate neurology, neurochem-
istry, neurophysiology, and medical students—will gain new understanding and
insight about basic and advanced concepts in neurophysiology, brain chemistry,
and neuroadaptation.

One of the most important contributions of Drugs, the Brain, and Behavior is the
ways it shows that the effects of any drug—particularly psychoactive drugs—can
only be fully understood by also understanding the drug taker’s prior learning
and experience with the drug, the drug taker’s genetic heritability relevant to the
drug, the situational context of the drug taking, and the drug taker’s expectations
about the drug’s effects. These learned and contextual variables help to explain
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important concepts such as the difference between “use,” “misuse,” “abuse,” and
“addiction” or “dependence.” These additional variables are also critically impor-
tant to understanding resulting physiological, emotional, and behavioral effects of
any single drug administration—but also the changes in effects produced by the
same drug over repeated administrations, and the so-called “side-effects” from
taking and from stopping any drug. These important and complex issues have
been widely ignored in training and teaching about basic psychopharmacology
for laboratory and clinical scientists.

These contextual and cumulative effects from using any psychoactive drug are
also important in understanding the etiology, course, and treatment of substance
use disorders. For example, we now know from pharmacological, behavioral,
and genetic research that the effects of alcohol and other drug use are cumulative,
that they are most pernicious when done early in life (e.g. adolescence), and—
depending upon age or onset and genetic heritability—that there are significant
and sometimes long-lasting effects from even relatively low-level use.

I found Drugs, the Brain, and Behavior to be a remarkably clear and compre-
hensive resource, clearly and engagingly written, focused and specific in describ-
ing what is known and what is not known about every class of psychoactive
substance. I believe it will be a trusted resource for teachers, scientists, students,
and clinicians seeking better understanding of how to treat substance use dis-
orders; but also to those with more basic interest in psychopharmacology and
brain—behavior interactions.

A. Thomas McLellan
CEOQ, Treatment Research Institute, Philadelphia PA



PREFACE

The best investment you can make in life is in your education. The second best
investment is in the education of others. That is, in part, the motivation to write
Drugs, the Brain, and Behavior.

My undergraduate training in physiological psychology and early career train-
ing in neuropharmacology at Rockefeller University narrowed my focus on the
physiological basis of behavior and in particular, how psychoactive drugs like
alcohol changed the brain. As a research scientist I was unencumbered with
teaching responsibilities, but somewhere along the way, I found myself teaching
and enjoyed sharing my knowledge through courses such as Drugs and the Brain,
Neuropharmacology, and Clinical Psychopharmacology. John L. Fuller, the dis-
tinguished scientist who developed the field of Behavior Genetics, told me that as
a teacher, his goal was to produce students smarter than himself. Another scientist,
Nobel Laureate, H. Keifer Hartline, told me that anything of scientific greatness
would be difficult to summarize in a few words. The knowledge-sharing chal-
lenge inspired by these luminaries often comes to mind in my writings, lectures
and when my students ask interesting and complicated questions.

Drugs, the Brain, and Behavior developed as a result of requests by students at
the Rutgers University Summer Schools of Alcohol and Drug Studies, where 1
taught for many years, and from graduate students at Rutgers and elsewhere in the
United States who wanted answers to complex questions. In the greatly expanded
DBB II, we continue to provide a solid understanding of how our amazing brain
works and the behavioral, medical, and physiological effects of psychoactive drugs,
including therapeutic medications often used in co-morbid patients. I hope that
readers enjoy learning from the second edition of Drugs, the Brain, and Behavior
and will continue to ask questions about drugs and these phenomena.

John Brick, PhD, MA, FAPA
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John Brick and I have enjoyed working together for the past 30 years (or so0),
and we enhance each other’s abilities. I was honored when he asked me to co-
author the first edition of Drugs, the Brain, and Behavior, for we had often talked
about jointly writing something that was a reflection of our common scientific
backgrounds and training. John was trained more in neuroscience and psychology
than I was, and I was trained as a “pure pharmacologist and toxicologist™ (a rap-
idly dying breed). But we have both evolved into experts in each other’s primary
educational areas, and have both become stronger neuroscientists as our careers
have developed. This makes for a perfect collegiality and reinforcement of the
material when writing this book. Indeed, we work well together, both equally
adept at writing first drafts and editing each other’s work. And when one gets
busy, the other picks up the work, so what could be better?

What is better is the second edition of Drugs, the Brain, and Behavior. The
reader familiar with both editions will notice that this second edition has four
new chapters, and greatly expanded existing chapters. We hope that we have
continued the easy readability, entertaining style, and little-known facts not found
in other texts of this type. Since the first edition in 1998, pharmacology and the
neuroscience of psychotropic medications and misused, abused, and overused
drugs have come.a long way, so there is much to write about.

Even with all the new information, scientists find themselves behind the
“street drug users” (and now prescription drug misusers). Just as soon as we think
we know everything, “amateur pharmacologists” come up with other chemicals
to abuse their bodies and minds. I like to say that scientists are about four years
behind such amateur drug designers. If we want to study the science of new
drugs, it takes at least a year to write a grant application, another year for it to be
reviewed and funded, and at least two years to do the work. That doesn’t even
include the time it takes to publish the results!

So this book is as current as we can make it, with the changing drug scene
around the nation and the world. We hope you enjoy it, and share what you learn
with others.

Carlton Erickson, BS, MS, PhD
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INTRODUCTION

How to Get the Most from Drugs, the Brain, and Behavior

The greatly expanded and updated second edition of this book is designed to pro-
vide a sound conceptual foundation of how drugs affect the brain and behavior.
While it provides the reader with a quick reference for the neuropharmacology
of psychoactive drugs, you will get the most from Drugs, the Brain, and Behavior by
reading it like a story, sequentially from the beginning. We start with a historical
overview of drug use, and a clarifying guide to evolving drug terminology, and
moving quickly into the study of the brain itself and the emergence of scientific
insight into the brain—behavior relationship. Drugs, the Brain, and Behavior high-
lights some of the most exciting neuroscientific discoveries of our lifetimes that
have led to our current understanding of everyday addictions, mental illness, and
psychotherapeutic drugs.
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