


Fourth Edition

ohn P. ). Pinel

UNIVERSITY OF BRITISH COLUMBIA

Allyn and Bacon
BOSTON
LONDON
TORONTO
SYDNEY
TOKYO
SINGAPORE




To Maggie and Greg for your love,
care, and support.

| Executive Editor: ‘ Copyright © 2000, 1997, 1993, 1990 by Allyn & Bacon
Carolyn Merrill A Pearson Education Company

\ y 160 Gould Street

| Series Editorial Assistant: Needham Heights, MA 02494

|

Lara Zeises . . .
All rights reserved. No part of the material protected by this

Director of Marketing: copyright notice may be reproduced or utilized in any form or
Joyce Nilsen by any means, electronic or mechanical, including photocopying,
recording, or by any information storage and retrieval system,
Production Manager: without the written permission of the copyright owner.
Elaine Ober

Pinel, John P. .

|

|

; Library of Congress Cataloging-in-Publication Data
. Composition and Prepress Buyer:

\

Bi hol hn P. J. Pinel. — 4th ed. -
| Linda Cox %I.asyc 21;)1ng / John P.]. Pine 8
M i Bosiaiirs Include bibliographical references and index.
| Mg g ISBN 0-205-28992-4 (hardcover)
Megan Cochran 1. Psychobiology. L. Title.
L. QP360.P463 1999
Cover Administrator: 612.8—dc21 99-25001
Linda Knowles CIP
Editorial-Production Services: Printed in the United States of America
Margaret Pinette 10987654321 RRD-ROA 02 01 00 99

Photo Researcher:
Sarah Evertson, ImageQuest Ilustration and photo credits appear on page 543, which consti-
tutes a continuation of the copyright page.

Text Designer:
Randall Goodall, Seventeenth Street Studios

Hllustrators:
William C. Ober, Claire W. Garrison, Mark Lefkowitz,
Schneck-DePippo Graphics, Frank Forney, Illustrious
Interactive, Academy Artworks, LM Graphics, Leo
Harrington, Phil Oliver, Adrienne Lehmann

Cover Designer:
Studio Nine




Preface

The fourth edition of Biopsychology is a clear, engaging
introduction to current biopsychological theory and
research. It is intended for use as a primary text in one-
or two-semester courses in biopsychology—variously
entitled Biopsychology, Physiological Psychology,
Brain and Behavior, Psychobiology, Behavioral Neuro-
science, or Behavioral Neurobiology.

The defining feature of Biopsychology is its unique
combination of biopsychological science and personal,
reader-oriented discourse. It is a textbook that is “un-
textbooklike.” Rather than introducing biopsychology
in the usual textbook fashion, it weaves the fundamen-
tals of biopsychology together with clinical case stud-
ies, social issues, personal implications, and humorous
anecdotes. It tries to be a friendly mentor who speaks
directly to the reader and enthusiastically relates recent
advances in biopsychological science.

My intention was that the personality of Biopsy-
chology would be more than mere window dressing. I
hope that Biopsychology’s engaging pedagogical ap-
proach facilitates the acquisition and retention of in-
formation, so that it delivers more biopsychology and
more enjoyment for less effort.

Writing this preface is the final step in my prepara-
tion of this edition. It marks the end of a year in which
I have dedicated myself to further strengthening
Biopsychology’s strong points, dealing with areas need-
ing improvement, and keeping it abreast of important
advances in the field. The following sections of this
preface describe the major features of this edition.

Features That Have Carried Over
from Previous Editions

The following are features of the first three editions of
Biopsychology that have been maintained and strength-
ened in this edition.

= AN EMPHASIS ON BEHAVIOR In some biopsychological text-

books, the coverage of neurophysiology, neurochem-
istry, and neuroanatomy subverts the coverage of
behavioral research. Biopsychology gives top billing to
behavior: It stresses that neuroscience is a team effort
and that the unique contribution made by biopsychol-
ogists to this team effort is their behavioral expertise.

=A BROAD DEFINITION OF BIOPSYCHOLOGY Biopsy-

chology is the study of the biology of behavior. Biopsy-
chology focuses on the neural mechanisms of behavior,
but also emphasizes the evolution, genetics, and adap-
tiveness of behavioral processes.

BEXTENSIVE COVERAGE OF CLINICAL AND HUMAN RE-

SEARCH  Biopsychology provides more than the cus-
tomary coverage of clinical case studies and research on
human subjects. One of Biopsychology’s dominant
themes is that diversity is an important feature of
biopsychological research: that major advances in
biopsychological science often result from the conver-
gence of pure and applied research and from the con-
vergence of research involving human and nonhuman
subjects.

=A FOCUS ON THE SCIENTIFIC METHOD  Biopsychology

emphasizes important, but frequently misunderstood,
points about the scientific method. The following are
three of them: (1) The scientific method is a means of
answering questions that is as applicable to daily life as
it is to the laboratory. (2) The scientific method is
fun—it is basically the same method that is used by de-
tectives to solve crimes. (3) Widely accepted scientific
theories are current best estimates, not statements of
absolute fact.

5 AN INTEGRATIVE APPROACH  Biopsychology has not taken the

modular approach, dispensing biopsychology as a se-
ries of brief independent subject modules. Biopsychol-
ogy’s approach is integrative. It creates a strong fabric of
research findings and ideas by weaving together related
subject areas and research findings into chapters of in-
termediate length.

EAN EMPHASIS ON PERSONAL AND SOCIAL RELEVANCE

Several chapters of Biopsychology—particularly those
on eating, sleeping, sex, and drug addiction—carry
strong personal and social messages. In these chapters,
students are encouraged to consider the relevance of
biopsychological research to their lives outside the
classroom.

EWIT AND ENTHUSIASM In my experience, biopsychol-

ogy laboratories are places of enthusiasm, dedication,
and good humor. Biopsychology communicates these
important aspects of “biopsychological life.”

o
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®ILLUSTRATIONS

The illustrations in Biopsychology are
special. This is because each illustration was conceptual-
ized and designed by a scientist—artist team who were
uniquely qualified to create illustrations to clarify and re-
inforce the text. This uniquely qualified team was my
wife, Maggie, with occasional suggestions from me.

Changes to This Edition

xviii

Biopsychology is one of the most rapidly progressing
fields of science. This edition of Biopsychology has kept
abreast of recent developments; it contains approxi-
mately 430 references to articles that have been pub-
lished since the last edition. Indeed, these additions
have dictated changes to many parts of this text. The
following is a list of some of the topics that receive
more or better coverage in this edition than in the last:
cognitive neuroscience

thinking about evolution

mitochondrial DNA

the human genome project

functions of the autonomic nervous system
metabotropic and ionotropic receptors

ligands and ligand-gated channels

human brain scanning

approaches to neuropsychological testing

genetic engineering

transgenetic animal models

necrosis and apoptosis

ischemic brain damage

search for a Parkinson’s gene

two streams of visual cortical analysis

secondary auditory cortex

anterior cingulate cortex and pain

conscious awareness

selective attention

change blindness

secondary motor cortex

somatotopic organization of the motor cortex
cerebellum and learning

ob/ob mice

leptin

calorie restriction and health

neuroanatomy of osmoreceptors

update on the notorious case of ablatio penis
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sexual attraction

genetics of circadian rhythms
polyphasic sleep and sleep reduction
melatonin and sleep

theories of hippocampal function
functional brain imaging and memory
memory and the striatum

theories of drug conditioning
methamphetamine and ecstasy

stem cells

human studies of neuroplasticity
genetic treatments of brain disorders
dyslexia

functional brain imaging and language
lateralization of memory
diathesis-stress model

ulcers, infection, and stress

culture and depression

beneficial effects of sleep deprivation on depression

Learning Aids

Biopsychology has four features that are expressly de-
signed to help students learn and remember the
material:

boldfaced key terms and their marginal definitions—
additional key terms of less importance appear in italics;

study exercises that occur in the chapters at key
transition points, where students can benefit most
from pausing to consolidate preceding material be-
fore continuing;

food-for-thought discussion questions at the end of
each chapter;

appendices, which serve as convenient sources of im-
portant information that is too detailed for some stu-
dents of biopsychology.

Ancillary Materials Available

with Biopsychology

s TEST BANK  The test bank for this edition of Biopsychol-

ogy comprises more than 2000 multiple-choice ques-
tions. The difficulty of each item is rated—easy, mod-
erate, or difficult—to assist instructors with their test
construction. The test bank is prepared by John Pinel.



= INSTRUCTOR’S MANUAL The instructor’s manual, skill-

fully prepared by Mike Mana for Biopsychology, in- Acknowledgments

uSTUDY GUIDE

#BIOPSYCHOLOGY VIDEO

cludes a set of lecture notes. The instructor’s manual is
available on disk.

Each chapter of the study guide prepared
by Michael Mana of Western Washington University
includes three sections. Section I is composed of “jeop-
ardy” study items—named after the popular television
quiz show. The jeopardy study items are arranged in
two columns: questions on the left and answers on the
right. Sometimes there is nothing in the space to the
right of a question, and the student’s task is to write the
correct answer. Sometimes there is nothing in the space
to the left of an answer, and the student’s task is to write
in the correct question. Once the jeopardy study items
are completed, the student has a list of questions and
answers that summarize the main points of the chapter,
conveniently arranged for bidirectional studying.

Section II of each chapter is composed of essay
study questions. Spaces are provided for the student to
write outlines of the correct answers to each question.
The essay study questions encourage students to con-
sider general issues.

Section III of each chapter is a practice examina-
tion. Students are advised to use their results on the
practice examination to guide the final stages of their
preparation for in-class examinations.

In addition, Allyn and Bacon’s Digital Image Archive
for Physiological Psychology is available to adopters of
the book. This Instructor’s Resource, available on CD-
ROM from your local A&B sales representative, pro-
vides over 250 full color images from the text and from
other sources. Finally, we are happy to provide a new re-
source for both students and instructors at http://www.
abacon.com/pinel. Students will find multiple-choice
questions that will allow them to “practice” taking ex-
ams on line, as well as web links and activities. Instruc-
tors will find helpful information about integrating
technology in the classroom as well as up-to-date web
links and updates about the newest research in biopsy-
chology and the other neurosciences.

Instructors who adopt Bio-
psychology can obtain a new 60-minute biopsychology
videotape. Based on the Films for the Humanities se-
ries, this video provides students with glimpses of im-
portant biopsychological phenomena such as sleep
recording, growing axons, memory testing in monkeys,
the formation of synapses, gender differences in brain
structure, human amnesic patients, rewarding brain
stimulation, and brain scans.

Additional ancillary materials are also available to
instructors. Please consult your local Allyn and Bacon
representative for details.

I wrote Biopsychology, but Maggie Edwards made im-
portant contributions to all other aspects of the manu-
script preparation. Her role in the preparation of the
art warrants special acknowledgment. Users of this
book will come to recognize that its illustrations are
special: The illustrations are so finely attuned to the
writing that it appears as if the author must be a tal-
ented designer who designed them himself—but I'm
not, and I didn’t. The illustrations were all designed by
Maggie after discussion, debate, and, in some cases, ar-
gument with me. You see, Maggie is a professional artist
with an extensive background in psychology who also
happens to be my partner in life. Maggie took a year
from her own successful career to help me achieve a
level of illustration that is normally out of reach of
writers who are not lucky enough to share their lives
with such a talented and dedicated person. I thank her
on behalf of the many students who will benefit from
her contribution.

Allyn and Bacon did a remarkable job of producing
this book. They shared my dream of a textbook that
meets the highest standards of pedagogy but is still per-
sonal, attractive, and enjoyable. Thank you to Bill
Barke, Carolyn Merrill, and the other executives at Al-
lyn and Bacon for having faith in Biopsychology and
providing the financial and personal support necessary
for it to stay at the forefront of its field. A special thank
you goes to Elaine Ober and Margaret Pinette for coor-
dinating the entire production effort—an excruciat-
ingly difficult and often thankless job.

I thank the following biopsychology instructors for
providing Allyn and Bacon with reviews of Biopsychol-
0gy. Their comments led to significant improvements
in this edition.

Michael Babcock, Montana State
University-Bozeman

Carol Batt, Sacred Heart University

Michelle Butler, Colorado State University

John Conklin, Camosun College

Gregory Ervin, Brigham Young University

Allison Fox, University of Wollongong

Thomas Goettsche, SAS Institute, Inc.

Mary Gotch, Solano College

Tony Jelsma, Atlantic Baptist University

Ora Kofman, Ben Gurion University of the Niger

Louis Koppel, Utah State University

Victoria Littlefield, Augsburg College

Charles Malsbury, Memorial University

Russ Morgan, Western Illinois University

Henry Morlock, SUNY Plattsburg

Michael Peters, University of Guelph

Melody Smith Harrington, St. Gregory’s University
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David Soderquist, University of North Carolina at
Greensboro

Michael Stoloff, James Madison University

Linda Walsh, University of Northern Iowa

In addition, I would like to thank the following peo-
ple who both responded to surveys sent by the pub-
lisher and completed reviews of early draft changes of
this edition and who all helped shape the scope of the
revision:

Reviewers for the Fourth Edition:

Donald Peter Cain, University of Western Ontario

Arnold M. Golub, California State University—
Sacramento

Kenneth Guttman, Citrus College

Charles Kutscher, Syracuse University

Dallas Treit, University of Alberta

Michael P. Matthews, Drury College

Survey Respondents for the Third Edition:
L. Joseph Acher, Baylor University

Thomas Bennett, Colorado State University
Linda Brannon, McNeese State University
Peter Brunjes, University of Virginia
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Deborah A. Carroll, Southern Connecticut State
University

Robert B. Fischer, Ball State University

Arnold M. Golub, California State University—
Sacramento

Mary Gotch, Solano College

Theresa D. Hernandez, University of Colorado

Cindy Ellen Herzog, Frostburg State University

Roger Johnson, Ramapo College

John Jonides, University of Michigan

Jon Kahane, Springfield College

Craig Kinsley, University of Richmond

Charles Kutscher, Syracuse University

Linda Lockwood, Metropolitan State College of
Denver

Lin Myers, California State University—Stanislaus

Lauretta Park, Clemson University

Ted Parsons, University of Wisconsin—Platteville

David Robbins, Ohio Wesleyan University

Jeanne Ryan, SUNY—Plattsburgh

Stuart Tousman, Rockford College

Dallas Treit, University of Alberta

Dennis Vincenzi, University of Central Florida

Jon Williams, Kenyon College

David Yager, University of Maryland



To the Student

In the 1960s, I was, in the parlance of the times, “turned
on” by an undergraduate course in biopsychology. I
could not imagine anything more interesting than a
field of science dedicated to studying the relation be-
tween psychological processes and the brain. My initial
fascination led to a long career as a student, researcher,
and teacher of biopsychological science. Biopsychology
is my attempt to share this fascination with you.

I have tried to make Biopsychology a different kind
of textbook, a textbook that includes clear, concise, and
well-organized explanations of the key points but is
still interesting to read—a book from which you might
suggest a suitable chapter to an interested friend or rel-
ative. To accomplish this goal, I thought about what
kind of textbook I would have liked when I was a stu-
dent, and I decided immediately to avoid the stern for-
mality and ponderous style of conventional textbook
writing.

I wanted Biopsychology to have a relaxed and per-
sonal style. In order to accomplish this, I imagined that
you and I were chatting as I wrote, and that I was telling
you—usually over a glass of something—about the in-
teresting things that go on in the field of biopsychol-
ogy. Imagining these chats kept my writing from
drifting back into conventional “textbookese,” and it
never let me forget that I was writing this book for you,
the student.

I hope that Biopsychology teaches you much, and
that reading it generates in you the same personal feel-
ing that writing it did in me. If you are so inclined, I
welcome your comments and suggestions. You can
contact me at the Department of Psychology, Univer-
sity of British Columbia, Vancouver, B.C., Canada, V6T
174 or at the following e-mail address:

jpinel@cortex.psych.ubc.ca
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