Preface

his book focuses on the evolution and mechanisms of ani-

mal body functions from genes to organ systems to the
whole organism interacting with its environment. It is de-
signed for mid- to upper-level undergraduate courses in gen-
eral biology and zoology programs, and for pre-professional
programs in animal husbandry, veterinary science, marine bi-
ology, and wildlife and fisheries biology.

The text follows an “integrative systems™ approach, which
involves both vertical and horizontal integration. Vertical in-
tegration concerns the hierarchical nature of physiology, in
which organ systems and their functions arise from cells and
their molecular components, and from the evolutionary forces
that gave rise to those components. The chapter sequence and
content reflect this: after an introduction to the major themes
of physiology, the chapters proceed from molecular and cellu-
lar physiology to classical organ systems. Organs systems are
grouped according to universal functions of whole-body reg-
ulation and integration, support and movement, maintenance,
and reproduction. For cach organ system, both the evolution-
ary forces and the cellular and molecular underpinnings are
discussed, including new research in genomics, which is hav-
ing major impacts on all areas of biology. Where necessary,
sufficient relevant anatomy is included to make the insepara-
ble relation between structure and function meaningful.

Horizontal integration concerns the interactions of all or-
gan systems to yield a whole functioning organism. Too often,
students view the subject of physiology as separate entities
{systems) unclearly linked to each other and to the function-
ing of the intact organism. The text works to overcome this in
two ways. First, the text’s cenggal themes are homeostasis and
other integrated forms of rtgtﬁ%tiun—]mw processes from the
genetic to the behavioral level allow an animal’s body to meet
changing demands while maintaining the internal consistency
necessary for all cells an ™organs to function. At the end of
each chapter, a perspective on homeostasis and integration is
provided to ensure that the student understands how the com-
ponents in that chapter interact with other components and
contribute to the whole body. Second, special integrartive
chapters—Fluid and Acid-Base Balance, and Energy Balance
and Thermal Physiology—focus on crucial whole-body phe-
nomena that are dependent on more than one organ system,

In addition to an integrated systems organization, the text
also incorporates a comparative approach throughout. Mech-
anisms employed by major and exemplary groups of inverte-

brates and vertebrates are included, for three purposes. First,
comparisons among types of animals are selected to illuminate
important universal functions and principles, emphasizing the
unity of life. Second, unique or striking adaptations are fea-
tured that reveal the diversity that can result from evolutionary
adaptation. Finally, the text incorporates detailed coverage of
animal species of relevance to those preparing for animal-
related careers, especially vertebrates.

The scope of this text has been limited by judicious selec-
tion of pertinent content that a student can reasonably be ex-
pected to assimilate in a one-semester course. To keep pace
with today’s rapid advances in the biological sciences, students
interested in careers related to animal physiology must be able
to draw on their overall understanding of concepts instead of
merely recalling isolated facts.For this reason the rext is de-
signed to promote understanding of the basic principles and
concepts of physiology rather than the memorization of details.
Yet depth, where needed, is not sacrificed. All aspects of phys-
iology receive coverage, including separate chapters on immune
and reproductive systems, and detailed coverage of pre- and
postgastric digestion. Furthermore, new information based on
recent discoveries has been included in all chaprers.

Even the most tantalizing of subject matters can be drudg-
ery to study and difficult to comprehend if not eftectively pre-
sented. The text maintains a logical, straightforward, under-
standable style that emphasizes how each individual concept
is an integral part of the whole subject matter. Every effort
has been made to assure smooth reading through good tran-
sitions, logical reasoning, and integration of ideas throughout
the text,

Features and Learning Aids

® Homeostasis and integration

Following the integrated systems approach, each chapter con-
cludes with a narrative, Chapter in Perspective: Homeostasis
and Integration, which helps the student put into perspective
how the system just discussed contributes to the whole animal,

® Feedforward statements as subsection titles

Instead of traditional short, topic titles for each major sub-
section (for example, “Evolution of Vertebrate Circulation™),
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the text begins each chapter section with a summary state-
ment of a major concept (e.g., “The vascular system evolved
from one circuit to two separate circuits in vertebrates.”).

* Cross-referencing

Many chapters build on material presented in immediately
preceding chapters, yet each chapter is designed to stand on
its own to allow the instructor flexibility in curriculum de-
sign. With extensive cross-references provided, the sequence
of presentation can be varied at the instructor’s discretion.

% Unanswered Questions

The physiological sciences are changing constantly due to new
discoveries and challenges of old ideas. In most chapters, Un-
answered Question boxes present short overviews and ques-
tions on controversial ideas and new hypotheses to illustrate
that physiology is a dynamic, changing discipline, and to stim-
ulate students to propose their own ideas.

B Box features

Four other, more derailed box features are inserted within
chapters where appropriate. Beyond the Basics exposes stu-
dents to high-interest, tangentially relevant information on
diverse topics including historical perspectives, environmental
issues, and common discases. Challenges and Controversies
boxes introduce the frontiers of physiological research with
new hypotheses and unsolved questions, in more depth than
the Unanswered Questions boxes. A Closer Look at Adapta-
tiont illustrates the scope and limits of evolutionary adaptation
with selecred illustrative examples. Molecular Biology and
Genomics provides examples of cutting-edge research resulting
from the animal genome projects and related research to un-
cover the physiological functions of newly discovered genes.

% Cellular, molecular and genomic foundations
Even though the text is primarily organized according to body
systems, it provides coverage of cellular, molecular, and ge-
nomic topics in early chapters and incorporates these through-
out as a basis for understanding organ function. The current
tools used to explore molecular physiology are also outlined
and serve as a backbone for each chapter. This is the cutting
edge of physiology research.

% Evolutionary fourf®ations

Fach chaprter has an overview of major evolutionary events
and selective forces. All topics are placed in a true biological
context that melds both the proximate (mechanistic) approach
of tradirional physiology with the evolutionary explanations
behind them, to explain not only the power of natural selec-
tion bur also the often illogical features of life.

% Pathophysiology _

The text is also designea to help students realize thar they are
lcarning worthwhile and applicable material. Because many
students using this text will have a clinical component to their
careers, reference to important pathophysiological issues dem-
onstrates the content’s relevance to their professional goals. For

example, the text includes the effects of environmental toxins
on some body systems, an issue of increasing concern,

® Full-color illustrations

The anatomic illustrations, schematic representations, photo-
graphs, tables, and graphs are designed to complement and re-
inforce the written material. Flow diagrams are used extensivelv
to help students integrate the written informarion presented.

% Key terms, word derivations, and glossary

with phonetic pronunciations
Key terms are defined as they appear in the text. A glossary at
the end of the book enables students to quickly review key
termswhen they occur later in the book, includes phonetic
pronunciations of the entries.

® End of chapter questions, suggested readings,

Infotrac articles, and web sites

Each chapter concludes with a set of review questions, sug-
gested readings, many of which are on Infotrac College edi-
tion, and helpful physiological web site addresses.

- B

~ Appendixes

The appendixes on the book’s web site are designed for the
most part to help students who need to brush up on some foun-

dation materials that they are assumed to already have had in
prerequisite courses.

® Appendix A, The Metric System, is a conversion table be-
tween metric measures and their English equivalents.

W Appendix B, A Review of Chemical Principles. Most under-
graduate physiology texts have a chapter on chemistry,
yet physiology instructors rarely teach basic chemistry
concepts. The decision was made, therefore, to reserve
valuable texr space for physiological concepts and to pro-
vide instead this Appendix as a handy reference for stu-
dents who need a review of basic chemistry conceprs that
are essential to understanding physiology.

® Appendix C, entitled Storage, Replication, and Expression
of Genetic Information, includes a discussion of DNA
and chromosomes, protein synthesis, cell division, and
mutations.

Instructor and Student Ancillaries

A number of helpful resources are available to instructors and
students. The Multimedia Manager includes over 400 illustra-
tions and figures from the textbook to create custom Power-
Point presentations. Also included are many animations that il-
luminate key concepts in the textbook such as carrier-mediated
transport, neuronal structure and function and cross-bridge
mteraction during muscle contraction are included to facilitate
classroom discussion. The Multimedia Manager also includes
a thorough test bank to aid in class preparation,

Students will appreciate the book’s robust web site that
contains many animations to reinforce chapter concepts as well
as quizzes, flash cards, glossary terms, hypercontents, and thor-
ough chapter summaries.



et e s e ey - “M"m——m

Acknowledgments

It takes the effort of many individuals to create a textbook.
The authors would like to thank Dana Garcia for preparing
the testbank to the textbook, and the following reviewers who
provided excellent feedback during the various stages of the
WIILing process.

Joe Bastian — The University of Oklahoma

Frank Blecha — Kansas State University

Ken Blemings — West Virginia University

Charles E. Booth = Eastern Connecricur State

University

Gerrit de Boer — University of Kansas

Randal K. Buddington- Mississippi State University

David Bunick — University of Illinois at Urbana

Mark L. Burleson — University of Texas at Arlington

Craig Cady = Bradley University

Randy Cohen — California State University, Northridge

Victoria Connaughton — American University

Robin L. Cooper — University of Kentucky

Bob Dailey — West Virginia University

William L. Dichl-Jones = University of Waterloo

Michael E. Dorcas = Davidson College

David P. Froman - Oregon State University

David S. Gonzales — Arizona State University

Bill Hoover — West Virginia University

Keith Inskeep — West Virginia University

Merideth Kamradt Krevosky — Bridgewater State College

Gabriel Kass-Simon = University of Rhode Island

Phil Keeting — West Virginia University

Jack R. Layne, Jr - Slippery Rock University

Preface

James Larimer — University of Texas at Austin

John C. Lee - Virginia-Maryland Regional College

of Veterinary Medicine (Virginia Tech)
James A. Long — Boise State University
Catherine Loudon — University of Kansas

David A. Lovejoy — University of Toronto

Margarer MacNeil — York College, City University

of New York

Bill Martin, West Virginia University

Sarah L. Milton = Florida Atlantic University
Robert J. Omeljaniuk, PhD - Lakehead University
Sanford E. Ostroy — Purdue University

Valerie M. Pasztor — McGill University

John W. Parrish, Jr. = Georgia Southern University
Donald R. Powers = George Fox University

Bill Radke - University of Central Oklahoma
Chris R. Ross — Kansas State University

Dean D. Schwartz — Auburn University

Peter Sharp — Roslin Research Institute, Scotland
Donald E. Spiers = University of Missouri
Andrea R, Tilden — Macalester College

Alexa Tullis = University of Puget Sound

Norma Venable, West Virginia University

Carol Vleck, PhD - lowa State University

Linda Vona-Dawis — West Virginia University
Melvin Weisbart — University of Regina

Matt Wilson — West Virginia University

Jianbo Yao — West Virgima University

Yong Zhu - East Carolina University

XXiil



