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Preface

To the Instructor

CHANGING TIMES

When the First Edition of Fundamentals of Anatomy
and Physiology was published in 1989, the options
available for presenting, studying, and applying prin-
ciples of anatomy and physiology (A & P) were much
more limited than they are today. Our knowledge base
has also expanded tremendously. As we proceed into
the new millennium, we know much more than ever
before about the biochemical and molecular founda-
tions of many normal physiological processes, we un-
derstand the molecular origins of many diseases, and
we are close to completing an initial survey of the
human genome. This enhanced understanding has led
to the development of effective new treatments, pro-
tocols, and interventions to combat disease, reduce suf-
fering, and promote good health. Many of these
advances could not have been made if they were not
preceded by improvements in the speed and reliabil-
ity of computers. Modern technology, especially com-
puters and the Internet, has changed our daily lives
and is reshaping our societies in many ways.

The emerging medical technologies allow us to per-
form complex surgical procedures on individual or-
gans or to target specific cells within an organ. We can
manipulate the DNA within cells, and we can even
clone genetically identical animals, although we are
still unable to repair even the simplest genetic defect
in humans. Many people are horrified by what we can
now do with technology; others are intent on pushing
ahead without a clear idea of the ultimate destination.
Nevertheless, all of us are affected by modern tech-
nology. Technology has become a means for acquiring
and distributing information, and medical profession-
als have learned to use technology to increase their
effectiveness as well as to improve the quality of med-
ical care.

By enhancing the availability of specific informa-
tion, modern technology has affected how each of us
deals with information in general. In many cases,
knowing where to look for information is preferable to
trying to memorize specific data. That is certainly the
trend in the training of medical and allied health pro-
fessionals today. Students begin by mastering the ter-
minology and memorizing a substantial core of basic
conceptual information. In the process, they are also
given (1) a “mental framework” for organizing new
information, (2) the ability to access additional infor-
mation when needed, by consulting relevant print or
electronic data sources, and (3) an understanding of
how to apply their knowledge to solve particular prob-

lems. The same skills are equally important to people
in other career paths.To be effective in almost any job
today, you must know how to access and absorb new
information, to use (or learn to use) available tech-
nology, and to solve problems.

The ultimate goal of any anatomy and physiology
course should be to empower students to use their
conceptual understanding to solve problems. Prepa-
ration for this goal involves a substantial amount of
memorization, but the burden of memorization is re-
duced if the relevance of the information is evident.
Fundamentals of Anatomy and Physiology has been
designed to place the information in a meaningful
context and to help students develop their problem-
solving skills. The electronic enhancements, including
the enclosed CD-ROM and the Companion Website,
make it easy for students and instructors to use current
technology to access and manage information.

A & P TODAY

Over the last 5 years I have visited instructors and stu-
dents at campuses throughout North America, Aus-
tralia, and New Zealand. I have found that most
instructors are aware of this relationship among in-
formation, technology, and problem solving. I have
also found them seeking answers to similar questions,
which could be summarized as follows:

» How do I find the time?
» How much material should I teach?
# Which media should I use?

These questions are asked by college faculty mem-
bers in all courses; in fact, a very similar set of ques-
tions is asked by students. (See “To the Student” on
page xxix.) The situation is probably more trouble-
some in A & P than in other courses, because this is the
first college-level science course many of these stu-
dents will take. They must learn not only a new vo-
cabulary but also new ways of studying and organizing
information. For most instructors, teaching anatomy
and physiology has never been more challenging; in
addition to teaching terminology, facts, and concepts,
instructors must help their students be good problem
solvers. Mastering terminology, facts, and concepts is of
little value if that mastery cannot be used to solve
problems. It would be analogous to a person’s know-
ing all the parts of an automobile and the concepts be-
hind the internal combustion engine without being
able to back the car out of the garage and drive it away.

XIX
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The focus of this text and its support materials has
been to simplify the teaching and learning of anatomy
and physiology. In the revision process, I've tried to
address each of the above questions.

= How do [ find the time? Nothing I can do can give any
of us more time. But I have tried to help you make bet-
ter use of the time you do have. My approach has been
(1) to provide a range of options for reducing pre-
paration time for classroom presentations, and
(2) to improve the delivery of information in the text
and supplements package so that it can assume more
of the teaching load.

# How much material should I teach? The answer will
vary from class to class and from instructor to instruc-
tor. Some courses have prerequisites, many others do
not; some courses are taught to prenursing students,
others to physical education students, and still others
to general biology students. Few instructors cover all
the material in the textbook. Therefore, I have tried to
assist both instructors and students by making the
chapter organization clear at the outset and by pro-
viding an internal structure that helps instructors de-
cide—before they read the section—whether the
material in it is relevant for their class. Sections can be
assigned or skipped as needed without interrupting the
flow of information.

= Which media should I use? Instructors vary widely in
their need for media products. This variety reflects dif-
ferences in teaching styles and in classroom facilities.
I have visited schools where “multimedia” means col-
ored chalk and other schools where every seat in the
lecture hall has a response pad and a data port for a
laptop computer. My answer to this question, then, is
“How do you want to deliver the key information?”
All lecturers rely on visual support of one kind or an-
other. The resources available with this textbook run
the gamut from transparencies to a videotape and laser
disk, to digital video, and a CD-ROM with an Image
Bank and PowerPoint Gallery of slides for computer
presentations. For those interested in Web courseware,
you can start simply and easily with the Syllabus Man-
ager at the Companion Website to supplement the lec-
ture or lab work, or use WebCT or Blackboard to
design distance-learning or Web-based courses. The
content is consistent across the various formats. For
example, all art in the textbook is prepared by a team
of two medical illustrators, so the art is consistent from
figure to figure and chapter to chapter. That same art
appears on the image bank, in the PowerPoint slides,
and on the website, and it forms the basis for the ani-
mations and tutorials. In short, the key information is
available to you, however you choose to deliver it.

I have often heard the statement “all A & P books
are the same.” Well, yes and no. All books in this mar-
ket are about the same size and length, and they all
have a similar organization, colorful illustrations, and
an assortment of supplements. However, that does not
mean that all A & P books are exactly alike, any more

than all cars are alike simply because they all have en-
gines and tires and can transport you from one place
to another. This textbook has been designed to meet
specific needs. How were those needs determined?
Personal experience has helped, but no one person has
a complete view of any situation. So, wherever and
whenever possible, I have met with instructors and stu-
dents to learn more about shared problems, solutions,
and perspectives. Prentice Hall has sponsored student
focus groups and instructor focus groups, giving me
the opportunity to get direct feedback and to “test-
drive” new features. I have received hundreds of let-
ters, phone calls, and e-mail messages from instructors
and students with comments and suggestions about
this textbook and its supplements. The result is a pack-
age that is more than just “reliable transportation”—
it will help you negotiate the curves and avoid the
potholes. The textbook’s important and distinctive fea-
tures are explained in “To the Student” (page xxix). I
urge you to read it before your course gets under way.

WHAT’S DIFFERENT ABOUT
THE FIFTH EDITION

Each new edition requires some revising and updating,
and that was certainly the case here. In the process, 1
reexamined the material within each chapter to see
what steps could be taken to improve the delivery of
information and clarify key concepts. This reexami-
nation was the key to demonstrating the relevancy and
applicability of the material, to integrating the com-
ponents of the learning system more effectively, and to
providing additional opportunities for enhancing stu-
dent understanding during lectures, lab periods, and
study times through the use of appropriate technolo-
gies. To give you an idea of the scope and nature of
the changes, I will begin with changes to the textbook
and then consider changes to the teaching and learn-
ing system as a whole.

CHANGES TO THE NARRATIVE

The basic chapter sequence and organization of the
text remains unchanged. However, in response to in-
structor and student feedback, I have streamlined the
delivery of key physiological concepts and developed a
new feature, called a Navigator, to help students keep
track of their progress through the material. Simply put,
a Navigator is a flow chart that includes the key topics
covered within a section. This new feature is presented
first as a full-size figure, accompanied by a narrative
overview. It then reappears in simplifed form each time
the reader “steps” from one key topic to another. The
Navigator concept, which sounds simple, actually en-
tailed more than just creating new artwork and adding



overviews. In some cases, it involved the resequencing
of material and led to the creation of summary tables
that review key concepts before the next “step” is
taken. This approach is suitable neither for all topics
nor for all chapters, but it is a big help in getting
through tough sections that deal with abstract physi-
ological concepts. For instance, Navigators are used in
Chapters 12 (neurophysiology), 21 (cardiovascular
physiology), 22 (immunity), 23 (respiratory physiolo-
gy), and 25 (cellular metabolism). A comparable pat-
tern of presentation-—overview followed by blocks of
text and art accompanied by summary tables—has
been used throughout, even in chapters that do not
contain Navigators.

CHANGES TO THE ART PROGRAM

Both anatomical structures and physiological process-
es must be visualized if students are to understand
them. One of the greatest strengths of the art program
in this textbook has been that all illustrations in all
chapters have been created by the same two medical
illustrators: Bill Ober, M.D., and Claire Garrison, R.N.
Their efforts in previous editions have resulted in
awards from the Association of Medical Illustrators
and from the Text and Academic Authors Association.
Having one team responsible for the visual presenta-
tion of information ensures that structures and
processes are depicted in a consistent manner from
figure to figure and from chapter to chapter; Funda-
mentals of Anatomy and Physiology is the only A & P
textbook that has a unified art program. (To learn
more about Bill and Claire, please see their brief bi-
ographies on page iii.) We work together as the man-
uscript evolves, and they read key sections of the
manuscript to make sure that the visual and narrative
presentations are in alignment. In addition, we have
been able to work with Ralph Hutchings, a biomed-
ical photographer recently cited as one of the best pho-
tographers of the twentieth century for his anatomical
portrayals of the human body. Bill and Claire have in-
corporated many new photos into the textbook and
the Companion Atlas of the Applications Manual, and
Ralph’s photos appear in the textbook, and in the
media, Companion Atlas, and lab manuals that ac-
company the Fifth Edition.

A detailed examination of virtually any chapter in
the Fifth Edition will reveal both subtle and dramatic
improvements and additions to the illustration pro-
gram. Dramatic improvements in the art program for
this edition include the following:

« Chapters 7-9: New bone photographs have been sup-
plied by Ralph Hutchings, and several photos have
been enlarged. New views have been added, provid-
ing additional perspectives on the structure of the
elbow, hip, and knee joints.
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» Chapter 10: Several new illustrations have been
added, and the sequence has been reordered to create
visual links between succeeding figures and to help
students better visualize the key aspects of muscle
physiology.

s Chapter 11: New anatomical paintings have been in-
cluded, depicting the muscles of the forearm and hip,
and many figures have been enhanced and improved.

» Chapter 12: The art program for the neurophysiology
section has been modified, with new Navigators and
new art and illustrated tables linked to the discussions
of graded potentials, action potentials, synaptic func-
tion, and neural processing.

« Chapters 13, 14,20, 21,22, 26, and 28 (among others):
New anatomical art and new physiological diagrams
have been added to accompany a revised coverage of
reflexes, cardiovascular function, immune function, and
renal function.

MEDIALABS

Each chapter of the Fifth Edition contains an inte-
grated learning tool called a Medial.ab. These innov-
ative sections have been developed with the assistance
of Kate Flickinger, Ph.D., of Maui Community Col-
lege. Kate has extensive research and teaching expe-
rience in anatomy and physiology and specializes in
media use and instructional design. (Her brief biogra-
phy appears on page iv.)

Although computers continue to become more
available to both faculty and students, relatively few in-
structors have used Web-based assignments in an A&P
course. The reasons are that (1) instructors don’t have
time to cover the material already in the course syl-
labus and text; (2) there is no demonstrable link be-
tween the URL provided and the course material that
will affect student grades; and (3) there are no guide-
lines for time expenditure—students could wander on
the Internet for hours, when they might be better off
spending that time studying their textbook and lec-
ture notes. MediaLabs address these concerns by pro-
viding specific, time-constrained exercises with clearly
stated objectives that relate the Web-based activities
to the core chapter content. It is our hope that this fea-
ture will enable instructors to capitalize on the wealth
of Web-based content as it provides students with al-
ternative learning opportunities.

FORMAT AND DESIGN CHANGES

Introductory A & P students often need a lot of help
with organizing and integrating the material, so this
textbook offers a variety of pedagogical aids. The
red figure locator dots, red checkmarks in Concept
Check Questions, and Concept Link icons that dis-
tinguish this textbook from all others are important
and effective learning aids that were, in many cases,
suggested by students themselves. Focus-group
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participants and reviewers who used the Fourth Edi-
tion—as students or as instructors—were virtually
unanimous in telling me to retain these features in
the Fifth Edition. These pedagogical aids were re-
tained, but the design has been changed to soften
their visual impact. As a bonus, this new design has
enabled me to coordinate the narrative and illus-
trations more closely.

CHANGES TO THE LEARNING SYSTEM

One of the most important aspects of this new edition,
from my perspective, is that I had the chance to look
at the functionality and integration of all the compo-
nents of the learning system developed over the last
12 years. That means examining not just the textbook
and Applications Manual, for which I am largely re-
sponsible, but the study guides, CD-ROMs, websites,
and other components that are created by others. As
you know, each medium has its strengths and weak-
nesses. So, when I started dealing with content issues,
reviewer comments, and so forth for the textbook re-
vision, I also began working with the talented editor-
ial and media staff at Prentice Hall to examine each
element in the learning system. On the basis of feed-
back from faculty, students, and technical experts, we
made decisions as to how the various components
might be rearranged to make better use of the avail-
able media and to improve the delivery of the revised
text content. I can give you a few specific examples
here; others will become apparent as you become
more familiar with the new edition.

We began by looking at the material in the text-
book, the Applications Manual, student CD-ROMs,
and Companion Website as though it were a single
pool of resources. We then allocated content to take
advantage of the strengths of each medium. After dis-
tributing assets, we evaluated each to determine how
it could be enhanced and integrated with the whole to
support an improved learning system. This evaluation
led to several major changes from the approach used
in the Fourth Edition.

= The Companion Website has been enhanced to include
roughly four times as many exercises, many of them
graphics-based. It also includes animations, the eBook
version of the textbook, and more extensive links to
other sites. The Companion Website now incorporates
many components that were formerly distributed
among different media, making it more convenient and
accessible to students.

= Critical-Thinking Questions and Clinical Problems,
formerly included in the Applications Manual, now ap-
pear in an interactive framework on the Companion
Website. Adaptation and integration with the Com-
panion Website have made it easier to seek answers,
share results, and submit conclusions and opinions for
review by study groups or to instructors.

= The content and approach of the interactive exercises
used in the Fourth Edition CD-Study Guide has been
adapted to the Companion Website for the Fifth Edi-
tion. Although the CD-Study Guide has been discon-
tinued, the questions have been merged into a common
resource on the Companion Website.

= The eBook version of the textbook, which in the
Fourth Edition was part of the CD-ROM, has been
moved to the Companion Website, where it can be
linked to animations and related websites and used as
a resource while you work through the review exer-
cises. Like the Fourth Edition’s eBook, this one in-
cludes art from the textbook as well as more than 75
animations developed directly from that art. The
eBook also has linked Glossary terms and Concept
Check Questions (with links to the answers).

= The CD-ROM accompanying the Fifth Edition con-
tains animations, simulations, and tutorials that are ei-
ther interactive or so graphics-intensive that, given the
connect speeds available to most students, it would be
impractical to deliver across the Internet. The CD-
ROM also contains an audio-glossary to enhance the
vocabulary of anatomy and physiology and Case Stud-
ies to support problem-based learning. Additionally, a
search tool is available to help users easily locate the
material most important to them. These resources are
fully operational without an Internet portal, but if one
is available, the CD-ROM includes a direct link to the
Companion Website.

= With the exception of the application questions, which
have moved to the Companion Website, and the Case
Studies, which have moved to the CD-ROM, the scope
and coverage of topics discussed in the Applications
Manual remains comparable to that of the Fourth Edi-
tion. (Additional details are provided in a later section of
this Preface.) However, the clinical content has been im-
proved and updated, many new illustrations have been
added, and the tables have been extensively revised.

= Images from the Fourth Edition Applications Manual
have been combined with new images to create a Com-
panion Atlas. This atlas, which appears at the back of
the Applications Manual, contains many new pho-
tographs by Ralph Hutchings. Each image is cross-
referenced to figures in Fundamentals of Anatomy
and Physiology. By placing these images in the Compan-
ion Atlas, they can be presented in a larger format than
would be possible were they included in the textbook
itself, and they can be referenced as needed from many
chapters. The Companion Atlas includes (1) color Em-
bryology Summaries dealing with the developmental
origins of each body system; (2) color plates of surface
anatomy, skeletal anatomy, and cadaver prosections;
and (3) a series of high-quality black and white images
produced by CT, MRI, and contrast X-ray techniques.

Each of these components will be considered individ-
ually in the Supplements section next. But this brief
overview should give you a sense of the nature and
goals of the reorganization.



THE SUPPLEMENTS PACKAGE

The supplements team consists of talented A & P in-
structors, most of whom have been using this textbook
since its First or Second Edition. Their efforts are co-
ordinated by the supplements editors and multimedia
editors at Prentice Hall. During the development of
the Fifth Edition, they have worked with me as an
extra team of reviewers. In return, I have provided
them with additional suggestions and comments while
their revisions were under way.

FOR THE INSTRUCTOR

Instructor’s Preparation Box

Prentice Hall and I have tried to simplify the task of
preparing lectures for this course. The Instructor’s
Preparation Box contains three sets of materials for
each chapter. The first set contains traditional In-
structor’s Manual materials, including detailed lecture
notes and an organizational grid of visual resources
by chapter. This set also contains suggested demon-
strations, analogies, answers to end-of-chapter ques-
tions, and mnemonic activities designed to engage
students’ interest and to provide some additional fla-
vor for your lectures. The second set contains student
handouts—including crossword puzzles and Quiz Art
(line art without labels) for each chapter. The third set
contains all the transparency acetates by chapter. Also
included is a Lecture Presentation Notebook to help
you organize your lecture material.

(0-13-019675-4)

Instructor’s Manual

This useful resource includes a wealth of materials to
help you prepare and organize your lectures, such as
lecture notes, vocabulary aids, applications, and class-
room demonstrations. To help you organize all the vi-
sual resources provided in the supplements package,
this manual also includes a detailed grid that corre-
lates each section of the textbook with the visual aids
that support that section. At one glance you can de-
termine which transparencies, animations, and CD-
ROM images are available for your lecture. New to
this edition are Medial.ab Instructor Notes, de-
signed to ensure successful and meaningful use of the
MediaLab activities in each chapter of the textbook.
(0-13-019676-2)

Transparencies

The transparency set has been significantly improved
and expanded. More than 800 acetates are included,
with art and labels enlarged for use in large lecture
halls. Where possible, complex figures have been di-
vided into separate transparencies for improved clar-
ity and teaching effectiveness. The selection of acetates
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and the quality of each image have been assessed by
faculty reviewers to ensure that we offer the best pos-
sible presentation.

(0-13-019677-0)

Test Item File and Computer Test Manager

The Test Item File has been thoroughly revised and
reorganized for easier selection of questions for every
objective in the textbook. A test bank of more than
3000 questions organized around the three-level learn-
ing system (as seen in the textbook and Study Guide)
will help you design a variety of tests and quizzes.
(Print format: 0-13-019678-9)

(Software: Windows 0-13-019679-7, Mac 0-13-019681-9)

Image Bank and PowerPoint Gallery

Available in both Windows and Macintosh formats, this
CD-ROM includes both an Image Bank and a Power-
Point Gallery. The Image Bank contains more than
1100 illustrations, including line art and photos from the
textbook, cadaver and cat dissection photos, MRI and
CT scans, X-rays, and laboratory model photos. Of spe-
cial note is the inclusion of a library of unlabeled art.
This material can easily be used to develop art-based
quizzes, customized to serve individual presentation
needs, or printed within your course support material.
In addition, the CD-ROM includes animations of more
than 75 of the most difficult concepts in anatomy and
physiology. To provide yet another resource, Prentice
Hall has assembled a complete series of PowerPoint
slides for the entire course. These slides can be cus-
tomized to fit your particular needs, but the basic—and
time-consuming—work has been done for you.
(0-13-019682-7)

Laser Disk

The Prentice Hall laser disk, Arnatomy and Physiolo-
gy in Motion, features a collection of professionally
narrated animations of the most complex topics and
processes in anatomy and physiology.
(0-13-751777-7)

The Martini Companion Website
http://www.prenhall.com/martini/fap5

The new Companion Website has been designed to
make it easier to teach anatomy and physiology and
to make it easier to incorporate Web-based activities
into the core curriculum. One of the key advances is
the inclusion of chapter-based MediaLabs. Medial.abs
provide specific, time-constrained exercises, called
Web Explorations, with clearly stated objectives
that relate the Web-based activities to the chapter con-
tent. The Web Explorations have been designed
(1) to enable instructors to capitalize on the wealth
of Web-based content and (2) to provide students
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with alternative learning opportunities. To help you
implement these Medialabs into your course, the
Instructor’s Manual offers instructions for their use.

The Companion Website also provides a wealth of
other materials to help instructors enhance the course.
One of these is the Syllabus Manager tool, which en-
ables instructors to build easily and manage custom
online syllabuses. This tool provides a seamless way
for you to link to content provided by Prentice Hall
and offered by other sources on the Web. If you’ve
ever thought about offering Web-based or distance-
learning options to your course, then you should con-
sider this free resource.

In addition to the basic tools available on the Com-
panion Website for this textbook, Prentice Hall provides
rich and thorough course cartridges for both the WebCT
and the Blackboard course management systems. Many
campuses have already selected one of these course
management tools to help instructors develop and de-
liver content for Web-based and distance learning.

I hope that as the year passes, you will use the Com-
panion Website or my email address, listed at the end
of the Preface, to contact me with suggestions for fu-
ture improvements, new illustrations, or news of in-
teresting research developments. Distance is no longer
a limiting factor in our “global A & P village,” and I
hope that even more instructors and students will par-
ticipate in the development of future editions.

FOR THE STUDENT

Applications Manual

Each new copy of the text comes packaged with an
Applications Manual, which is written in collaboration
with Kathleen Welch, M.D., my wife, who is also the
clinical consultant for the text. This unique supple-
ment provides access to interesting and relevant clin-
ical and diagnostic information. It presents that
information in a framework that helps students de-
velop problem-solving skills. The book begins with an
overview of the way diseases are diagnosed, and this
leads to a discussion of the scientific method and to
the use of logic and reasoning to evaluate health-related
statements and claims. It then provides background
information about chemical, cellular, and molecular
disorders and techniques. Finally, it presents the major
categories of disorders and important diagnostic tech-
niques for each body system. Although it can be read
separately, each major topic in the Applications
Manual is cross-referenced to specific pages in the
textbook.

The Applications Manual is designed to demon-
strate the relevance of key concepts presented in the
textbook. By placing the material in a separate vol-
ume, topics can be covered in greater depth—or
skipped—without interrupting the flow of informa-
tion in the textbook. Few instructors will require their

students to read the entire Applications Manual, but
each student will refer to segments of particular im-
portance to their career plans or their personal or fam-
ily health. In subsequent courses, it becomes an
invaluable reference that links the topics covered in
more-advanced courses with the basic anatomy and
physiology covered in their introductory-level course.
The Applications Manual also contains a Compan-
ion Atlas, which consists of Embryology Summaries
for all organ systems; photographs of skeletal anatomy,
surface anatomy, cadaver prosections, and plastic mod-
els; and representative images produced by CT, MRI,
and contrast X-ray procedures.
(0-13-031117-0)

Study Guide

This very popular Study Guide, written by Charles
Seiger, is an excellent way to review basic facts and
concepts as well as to develop problem-solving skills.
A variety of questions, including labeling and concept
mapping, are keyed to every learning objective in the
textbook and are organized around the three-level
learning system used in the textbook.
(0-13-019691-6)

The Martini Companion Website
http://www.prenhall.com/martini/fap5

Not only will the new design and content of the Com-
panion Website for Fundamentals of Anatomy and
Physiology make it easier for instructors to use and
assign material, but this website has also been re-
designed to make it easier for students to learn ana-
tomy and physiology. Notice that I did not say that
the website makes it easy to learn this subject; rather,
it makes the process of learning anatomy and physi-
ology less stressful and more interesting. To do this,
the Companion Website must be engaging, appeal-
ing to students with diverse learning styles and back-
grounds. It must not just provide reinforcement and
feedback, although those are important; it must also
provide insights that help clarify difficult topics. The
benefits of working with this website must be appar-
ent and real. Students should come away with a
better understanding of the material, and that
understanding should be reflected in their perfor-
mance on the next exam. To accomplish these goals,
the media team has redesigned the website and inte-
grated multi-level questions, image banks, links to
other websites, guided activities, and the eBook ver-
sion of the textbook. For logistical and copyright rea-
sons, the more-comprehensive Companion Website
resources are passcode-protected. Each new copy of
the Fifth Edition comes with a passcode that, when
activated by a student, remains “live” for 18 months.
Passcodes can also be purchased online for a small
fee. Each instructor receives a passcode good for the
life of the edition.



Martini Interactive Student CD-ROM

This CD-ROM was designed to accompany your text-
book. It is fully integrated with both the textbook and
its Companion Website. The CD-ROM contains in-
teractive tools to help you visualize anatomy and phys-
iology; three-dimensional animations; fly-through
panoramas of the heart and gastrointestinal tract; in-
teractive tutorials; clinical case studies; an audio glos-
sary; and a link to the Companion Website.

The animations were developed with data from the
Visible Human Project, sponsored by the National Li-
brary of Medicine. An easy-to-use navigation bar al-
lows you to rotate each structure 360°, peel away the
layers of each image, and view the structures with the
labels on or off. The interactive tutorials present the
most difficult topics in anatomy and physiology so as
to help you discover the underlying principles while
you control the flow of information. Each tutorial in-
cludes audio narration throughout. The clinical case
studies are organized into steps that give you the op-
portunity to practice and apply your knowledge of
anatomy and physiology in a practical and realistic
way. These case studies, derived from actual case his-
tories, support problem-based learning.
(0-13-019692-4)

Science on the Internet: A Student’s Guide
2000-2001

This guide is the latest in a series written by Andrew
Stull and Harry Nickla to help you use the Internet. It
is a handy reference to get you up to speed on the
World Wide Web’s vast resources, including the Com-
panion Website for this book. The guide, a unique re-
source, gives clear steps to help you access regularly
updated biology resources as well as an overview of
general navigation strategies and techniques to help
you critique material that you find on the Web.
(0-13-028253-7)

Video Tutor for Anatomy and Physiology

This videotape offers high-quality tutorials for any-
one with access to a VCR. Each segment includes a
professionally narrated animation that walks you
through the most difficult physiological concepts and
offers self-check questions that allow you to test your
understanding of the material. Segments of the Video
Tutor include membrane transport, protein synthesis,
muscle contraction, action potential propagation, vi-
sion, auditory function, heart function, urine forma-
tion, and the immune response.

(0-13-751843-9)

The New York Times “Themes of the Times”

Prentice Hall’s unique alliance with The New York
Times enhances your access to current, relevant in-
formation and applications. Articles are selected by
the textbook author and are compiled into a free sup-
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plement that helps you make the connection between
your classroom and the outside world.
(0-13-089311-0)

FOR THE LABORATORY

Prentice Hall publishes a variety of laboratory manuals
to meet the diverse needs of anatomy and physiology
labs. Please see your Prentice Hall sales representative
for more details. Here is a list of those manuals:

Laboratory Textbook of Anatomy and Physiology, Sec-
ond Edition, by Michael G. Wood. This full-color, 700-
page lab manual has been designed to complement
Fundamentals of Anatomy and Physiology by using
compatible line art and terminology. It features cat
dissections.

(0-13-019694-0)

Laboratory Manual for Fundamentals of Anatomy and
Physiology, Fifth Edition, by Roberta M. Meehan.
Cross-referenced to the Fundamentals textbook and
using compatible line art, this manual features both
cat and fetal pig dissections.

(0-13-019693-2)

Laboratory Exercises in Anatomy and Physiology with
Cat Dissections, Sixth Edition, by Gerard J. Tortora
and Robert B. Tallitsch. This full-color manual fea-
tures cat dissections and graphics.

(0-13-920323-0)

Anatomy and Physiology Laboratory Manual, Sixth
Edition, by Gerard J. Tortora and Robert J. Amitrano.
This full-color manual offers a variety of laboratory
exercises with minimal mammalian dissections.
(0-13-089670-5)
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Karen Karlin, Senior Development Editor at Pren-
tice Hall, also played a vital role in the shaping of the
Fifth Edition. Throughout the process, she helped me
keep the general tone and level of presentation con-
sistent, assisted with the analysis of reviews, and some-
times tolerated my grumpiness when the going got
rough. I could not have survived this process without
her good-natured support and steadfast determina-
tion to make this the best edition yet. The accuracy
and currency of the clinical material in this edition and
in the Applications Manual in large part reflect the de-
tailed clinical reviews performed by my wife, Kathleen
Welch, M.D. Virtually without exception, reviewers
stressed the importance of accurate, integrated, and
visually attractive illustrations in aiding the students to
understand essential material. The revision of the art
program was directed by Bill Ober, M.D., and Claire
Garrison, R.N. Their suggestions about topics of clin-
ical importance, presentation sequence, and revisions
to the proposed art were of incalculable value to me
and to the project. I aiso owe thanks to Kate Flickinger
for her creative efforts on the MedialLabs and for gen-
erating new media components incorporated on the
CD-ROM and Companion Website. Special thanks are
also due to Ann Murphy, at the University of Sydney,
for taking time out from her Christmas holiday to put
together a list of alternative international pronuncia-
tions for use in the Glossary.

Many of the text’s illustrations include color pho-
tographs or micrographs collected from a variety of
sources. The striking anatomical photos in the text,
Companion Atlas of the Applications Manual, and lab
manuals were the work of Ralph Hutchings, whose ef-
forts on this project are deeply appreciated. Much of
the work in tracking down micrographs and other vi-
sual materials was performed by Tobi Zausner; I great-
ly value her help. Dr. Eugene C. Wasson, III, and the
staff of Maui Radiology Consultants, Inc., provided
valuable assistance in the selection and printing of the
CT and MRI scans that are included in the Applica-
tions Manual.

I also express my appreciation to the editors and sup-
port staff at Prentice Hall who made the entire project
possible. First on the list is Shari Toron, the Production
Editor for my projects. She somehow managed to han-
dle crises and keep things moving in the right direction
while maintaining her sense of humor. Her support,
hard work, and patience are deeply appreciated.

1 owe special thanks to Halee Dinsey, Senior Ac-
quisitions Editor, for her efforts as project coordinator;

Don O’Neal, Project Manager, for coordinating and
managing the varied print supplements; Andrew Stull,
Media Product Development Editor, for doing an out-
standing job with a highly complex media supplements
program; Martha McDonald, Senior Marketing Man-
ager for Applied Biology, and Jennifer Welchans, Di-
rector of Marketing, for their enthusiasm and tireless
efforts in promoting this book and its supplements;
and Marketing Assistant Andrew Gilfillan and Edito-
rial Assistant Susan Zeigler.

I would also like to thank Tim Bozik, President of
the Engineering, Science, and Math Division (ESM),
Paul Corey, Vice President and Editorial Director of
Math and Science, and Sheri Snavely, Editor in Chief,
Biology, for their support of this project; Carol True-
heart, Editor in Chief of ESM Development, for her
calm and patience; David Riccardi, Assistant Vice
President of ESM Production, Kathleen Schiaparelli,
Executive Managing Editor for Science and Mathe-
matics Production, and Beth Sturla, Assistant Manag-
ing Editor, Science Production, for providing the
extraordinary resources (human as well as technolog-
ical) required to produce a book of this size and com-
plexity; Paul Belfanti, Creative Director, Heather
Scott, Art Director, and Gus Vibal, Art Manager, for
their supervision of the design, the art program, and
much else; and Barbara Murray, Special Projects Man-
ager, Meaghan Forbes, Supplements Production Edi-
tor, and David Munger of The Davidson Group for
their work on the transparencies and on the Applica-
tions Manual, which is a text unto itself.

No one person could expect to produce a flawless
textbook of this scope and complexity. Any errors or
oversights are strictly my own rather than those of the
reviewers, artists, or editors. To help improve future
editions, I encourage you to send any pertinent infor-
mation, suggestions, or comments about the organiza-
tion or content of this textbook to me directly, using
the e-mail address below. I will deeply appreciate
any and all comments and suggestions and will care-
fully consider them in the preparation of the Sixth
Edition.

Frederic H. Martini

Haiku, Hawaii
martini@maui.net



To the Student

Dear student,

Over the last few years, I've met with students in the
United States and abroad. They’ve all expressed sim-
ilar concerns, which can be boiled down to two basic
questions: (1) How do I find the time? and (2) What
do I really need to know? In preparing the Fifth Edi-
tion, I've tried to address both questions.

® How do I find the time? Although there’s nothing I
can do to give you more time to study A & P, I've tried
to organize the material clearly and concisely and
provide tips, checks, and aids—such as short summary
tables within the chapters and Navigators (icons
described in the walkthrough that follows). These
features should help you understand the text discus-
sions and make it easier to review the material as exam
time draws near. In other words, I've tried to make
sure that you get the most out of the time you do have.

® What do I really need to know? As you start the
course, you may be intimidated by the sheer volume of
material you will be expected to learn and understand.
If you look at the text as just a block of facts you must
memorize, you’d have every right to feel overwhelmed.
But that’s not the case, because there are general
themes and patterns that appear over and over,
regardless of the structure or body system you are
considering. Once you recognize those themes and
patterns, you will have a framework that you can use
to organize information. Throughout the text, I have
highlighted those patterns for you and present new
information in that context. Let’s face it—a year after
you complete this course, you will probably have
forgotten a lot of the details you memorized. But you
won’t forget the themes and patterns, and new (or
rediscovered) details can easily fit into that
framework.

A variation on the second question is What do I need
to know to be a nurse, physical therapist, radiation
technologist, and so on? Throughout this book are
short boxes that relate the basic information in the text
to specific diagnostic procedures or clinical conditions.
For students who are especially interested in clinical
applications, or who have personal questions regard-
ing specific clinical conditions, my wife and I have

prepared the Applications Manual that accompanies
this book. This manual should be a useful reference
that will form a bridge to later coursework, should you
pursue a career in the health sciences.

Each of us has a learning style that fits our in-
dividual strengths and weaknesses. For some, it is the
narrative; for others, the illustrations. Some people
need to hear the information, whereas others need to
see it, especially when dynamic processes are involved.
With this edition, I've given you a lot of options to help
you learn key concepts. For example, this textbook
devotes more space to the illustration program than
other texts do, giving you a lot of visual support. The
accompanying CD-ROM offers ani-mated tutorials. If
you need more practice and study drills, you can visit
the Companion Website, which has interactive review
questions tied to an electronic version of the text and
hyperlinked to other tutorial sites on the World Wide
Web. Study guides, video-tapes, and other supplements
are also available. You don’t have to use any or all of
these supplements; you just need to know that if you
cannot quite grasp a concept, plenty of options are at
hand.

The next section walks you through the various
features of this book. The learning aids introduced
there have been built into the textbook to simplify
your study of this material and to make that process
more rewarding. They have evolved over the last
12 years through brainstorming sessions with students
in campuses across the United States. Each year I hear
from students, in person or by phone or e-mail, that
this system really does work. Yet, it can help you only
if you learn how to use it (preferably well before your
first exam). This book will help you get the most from
your course, so please take a close look at the
walkthrough that follows and consult your instructor
if you have questions about it.

Good luck and best wishes,

st B B
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