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Preface

During my career as an educator, I discovered very early
that students’ attention was captured quickly when the
topic was themselves: how their bodies worked, how to
keep them healthy, and how they can occasionally malfunc-
tion. In addition, students in all fields of study are becoming
increasingly concerned with the state of the environment.
Human Biology integrates the topics of health, wellness, and
concern for the environment in a way that perfectly suits the
nonmajors’ course.

Regardless of profession, citizens are frequently called
upon to make health and environmental decisions. There-
fore, it would not be appropriate for a college graduate to
lack a basic knowledge of anatomy, physiology, genetics,
and biotechnology. Students should also understand how
the human population can become more fully integrated
into the biosphere. Further, every educated individual
should appreciate how scientists think and know how
research is properly conducted. Wise choices require ade-
quate knowledge and can help ensure our continued sur-
vival as individuals and as a species.

In this edition, as in previous editions, the text presents
concepts using simple, concise, and clear descriptions.
Detailed, high level scientific data and terminology are
excluded, because I believe that all learners should have a
working understanding of concepts rather than technical
facility. This approach ensures that students will feel confident
and capable of achieving an adult level of understanding.

The Eleventh Edition
of Human Biology

Human Biology continues to grow and evolve to better suit
the needs of a changing student population. Compelling
new features will engage learners of all disciplines and inter-
ests. Clear, concise explanations have been teamed with
attractive illustrations and sound pedagogy. Features from
previous editions have been refined and supplemented
where appropriate. Factual information has been updated to
reflect current findings. As always, this new edition seeks to
keep its sound basic content, making changes to improve
relevancy and student appeal.

Producing this fresh, vibrant update was achieved
with the very able assistance of three highly talented pro-
fessors of nonmajors—Susannah Nelson Longenbaker
from Columbus State Community College, Kimberly Lyle-
Ippolito from Anderson University, and Linda Smith-Staton
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from Pellissippi State Technical Community College. To-
gether, they are recognized for their significant contribu-
tions on the title page of the book. Many other professors
also lent their talents, and their names are listed in the
acknowledgment section.

Engaging New Chapter
Case Studies

The new case study feature that opens each chapter will
immediately encourage student interest in the content of the
chapter. Each story unfolds at the chapter’s beginning and
continues throughout the chapter. Accompanying each
introduction are photographs thateffectively compliment the
story. These case studies present real-life scenarios related to
each chapter’s content, and each is designed to appeal to
every learner. In addition, the case studies will have addi-
tional appeal to specific disciplines. For example, students
in African American studies and women’s studies will find
the special health needs of African American women
described in the case study of Louise Hairston (Chap. 5). The
topic of special education is addressed through the story of
Jeremy Callen, a young man with fragile X syndrome
(Chap. 20). The work of Andrew Scott and Jamie Barrett
(Chap. 22) details the discipline and hard work of field
anthropologists. Further, case studies dealing with sports
themes and those addressing modern wellness issues (e.g.,
heart disease, diabetes, obesity, and cancer) will interest both
students and their professors.

The “Thinking Critically About the Concepts” feature
completes each chapter, and once again chapter case studies
are incorporated to continue the learning process. Questions
combine case concepts with chapter content. Students are
challenged to thoughtfully integrate these ideas. The answers
to the questions are given in Appendix B.

Updated and Reorganized
Chapters and New Applications

Changes to this eleventh edition of Human Biology has been
undertaken with several goals in mind. Constantly improv-
ing student involvement in the textis a primary aim. Equally
important, this revision seeks to provide accurate, timely
information. As you enjoy the book, you will notice:



Cutting Edge Data

The factual content for each chapter has been edited to re-
flect the most current findings available, so that professors
can rely on the text to provide up-to-date information. In-
formation about different forms of contraception presents
all options—both existing and new—available to couples
(Chap. 16). Treatments for Alzheimer disease describe the
actions of modern drugs (Chap. 17). Data from the Ameri-
can Cancer Society reports the latest statistics on the types
and incidence of the disease in both men and women
(Chap. 19). These examples and many others show ongo-
ing dedication to reporting state-of-the-art technologies
and information.

Infectious Diseases Supplement

The AIDS supplement has been reorganized and titled “In-
fectious Diseases Supplement.” The goal of this effort was
two-fold. Recent findings regarding the AIDS epidemic were
necessary to provide students with information critical to
their health and safety. In addition, descriptions of new and
emerging diseases will enable classroom discussion of pres-
ent-day health concerns. The return of tuberculosis is ex-
plained, along with the symptoms and epidemiology of the
disease. Antibiotic resistance will inevitably affect most, if
not all, present and future populations. Its evolution, as well
as strategies to overcome resistant organisms, is also ad-
dressed in this supplement.

Have You Ever Wondered...

A new feature has been added. Reading and studying new
information, especially in the health sciences, often leads
students to wonder about their bodies and how they work.
HAVE YOU EVER WONDERED, presents the type of im-
pulsive, off-the-cuff questions that might be asked in a typi-
cal human biology classroom. Questions can be sober and
serious or comical and silly:

HAVE YOU EVER WONDERED ... How do lungs stay
open and keep from collapsing? (Chap. 2)
..How do you use an automatic external defibrillator, like
the ones you see in the airport? (Chap. 5)
. Can you drink through your nose? (Chap. 8)
. Why does that annoying song you hear seem to replay
in your head all day? (Chap. 14)

Inquiries like these are asked and answered several times in
each chapter throughout the text. Each will capture attention—
informing, entertaining, and educating at the same time.

Preface ix

New Boxed Readings

All boxed readings have been revised and updated. Many
are new to this edition. All topics were chosen for relevancy
and interest to students.

e Science Focus readings, which pertain to biological topics
of interest, remain a popular feature of the text. New
Science Focus readings include a discussion of the genet-
ics of breast cancer (Chap. 3), recent news of a face trans-
plant (Chap. 4), and the problem of diminishing
honeybee populations (Chap. 24), among others.

e Health Focus articles discuss topics of disease and well-
ness that are important to all students. New Health Focus
articles describe how to determine trans-fat content in
food (Chap. 8), and how to obtain help for a disabled
child (Chap. 18).

e Bioethical Focus issues present modern ethical concerns
regarding health, culture, and the environment. For
example, a new article, “Male and Female Circumci-
sion: Medical Option, Cultural Practice, or Child
Abuse?” (Chap. 16) addresses female circumcision as
both a legal and moral issue. “Guaranteeing Access to
Safe Drinking Water” (Chap. 23) will help students to
think about the moral responsibility to provide potable
water to all nations.

e Historical Focus, a brand-new feature of this text, will
allow students to enjoy human biology in a historical
context. This unique highlight will appeal to learners
in all disciplines: history, philosophy, sociology,
women’s studies, African American studies, and many
others. Individuals such as Vivien Thomas, who helped
to develop modern cardiac surgery (“Heart Surgeon
Without a Degree,” Chap. 5) and Ignaz Semmelweis,
who made safe childbirth possible (“An End to Laudable
Pus,” Chap. 17) will interest and inspire students.
Sports fans will discover the story of Lou Gehrig
(“The Iron Horse,” Chap. 12). Those interested in’
European history will enjoy “Hemophilia: The Royal
Disease” (Chap. 20).

Excellent Pedagogical Features

“During my career as an educator, I discovered very early
that students’ attention was captured quickly when the topic
was themselves: how their bodies worked, how to keep
them healthy, and how they can occasionally malfunction.”

Sylvia Mader



X Preface

Check Your Progress features end each section in every chap-
-ter. The questions function as a “mini-quiz,” testing stu-
dent understanding before the student moves on to the
next section. Check Your Progress questions are answered in
Appendix B.
Chapter Summaries An extensive review is organized
according to the major sections of the chapter. Brief
statements, lists, and tables help students re-examine the
important topics and concepts. Artwork is included to pro-
vide a visual reminder of the important ideas presented. Key
terms give students a working vocabulary for the chapter.
Finally, a complete set of objective questions is a self-test that
will allow the student to determine where further study
might be needed.
Thinking Critically About the Concepts Each chapter’s case
study provides a framework for critical thinking. Students
are first prompted with factual questions, then asked to
consider future implications for the individuals described

in the case stucy. For example, Chapter 5 presents the case
of Louise Hairston, an African American woman who
suffers a heart attack. Critical Thinking questions then ask
the reader to furnish the not-so-typical symptoms often
seen when a woman suffers a heart attack. Additional
questions focus on ways to avoid a second heart attack. An-
swers to this style of question are presented in Appendix B.
Subjective inquiries with no right or wrong answer prompt
learners to form opinions about a health or wellness issue.
Chapter 21 first describes recombinant growth hormone,
then asks the reader to reflect on situations when the hor-
mone should be used.

Homeostasis and Working Together Illustrations Because of
their popular appeal, we have retained the homeostasis
sections that include an illustration demonstrating how sys-
tems work together. These five sections make use of real-life
situations to show how homeostasis is maintained in the
body. As an example, see Section 6.6.



Guided Tour

Vivid and Engaging lllustrations

The vivid and engaging illustrations in Human Biology bring the study
of biology to life! The figures have been rendered to convey realistic
detail and close coordination with the text discussions.

Combination Art

Drawings of structures are
paired with micrographs to
provide students with two
perspectives: the explanatory
clarity of line drawings and the
realism of photos.
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Such illustrations guide
students from the more
intuitive macroscopic level of
learning to the functional
foundations revealed through
microscopic images.
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Process Figures

These figures break down processes into a series of smaller steps

and organize them in an easy-to-follow format.
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Human Systems Work Together

Working together illustrations use brief concise statements
to tell students how various other systems help a featured
system achieve homeostasis.

In this edition the working together illustrations have been
integrated into homeostasis sections making a united whole.
The homeostasis sections show how the systems achieve
homeostasis despite real-life experiences that could alter the
internal environment. For example, see page 269.
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The Learning System

Proven pedagogical features that will facilitate your

understanding of biology.

Chapter Concepts

The chapter outline contains a concise preview of the topics

covered in each section.

Case Studies

New case studies bring human biology to life. Each story line
continues throughout the chapter, and students will find
themselves absorbed in each of the characters. Critical
Thinking questions in the chapter end matter connect the

case study with the chapter concepts.

Readings

Human Biology offers four types of boxed readings that put

the chapter concepts in the
context of modern-day issues:

« Health Focus readings
review procedures and
technology that can contribute
to our well being.

« Science Focus readings
describe how experimentation
and observations have
contributed to our knowledge
about the living world.

« Bioethical Focus readings
describe modern situations
that call for value judgments
and challenge students to
develop a point of view.

+ Historical Focus articles will
allow the learner to enjoy
human biology in a historical
context.

Have You Ever Wondered...

This unique feature presents the types of
spontaneous inquiries that students may
have as they study the workings of the
human body. Questions and answers can be
serious or funny, but each will capture the

student’s attention.
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quickly to a response. One example, the knee jerk, or patellar
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leg will then involuntarily kick forward. The reaction is designed
to protect the thigh muscle from excessive stretch. The knee-
jerk reflex is an example of a simple stretch reflex. There is only
one pathway required: the stretch sensation (caused by tapping
the knee), to the spinal cord, to the leg muscle. The whole circuit
is complete within milliseconds—or 1/1000" of a second!
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Check Your Progress Boxes
Questions follow main sections of
the text and help students assess
their understanding of the material presented.
Answers to these questions appear in Appendix B.

Summarizing the Concepts

A bulleted summary is organized according to
the major sections in the chapter and includes
art to helps students review the important topics

and concepts.

Understanding Key Terms

The boldface terms in the chapter are page
referenced, and a matching exercise allows .
students to test their knowledge of the terms. Sl nge

Testing Your Knowledge
of the Concepts

Objective and art-based questions allow students e

to review material and prepare for
tests. Answers to these questions
appear in Appendix B.

Thinking Critically About
the Concepts

This set of questions encourages
students to apply what they've
just learned to the case study in
the chapter.

» Check Your Progress 17.4

3. Describe the three stages of labor.

1. What chemical factors are responsible for the many
physiological changes in a pregnant woman?

2. Maternal blood carbon dioxide levels fall by 20% during
pregnancy. How does this benefit the fetus?

17.1 Fertilization

The acrosome of a sp

The

egg nucleus

Development
rowth,

Cleavage,

morphogenesis, and
differentiation are the
processes of development

The extraembryonic
membranes (chorion,
llantois, yolk sac, and
amnion) function in
internal development

17.3 Fetal Development

« At the end of the embr

yonic

anges supply the fet
i the fetus of carbon diox

Summarizing the Concepts

1 pathway for the sperm throug

17.2 Pre-Embryonic and Embryonic

afterbir

enzymes that digest 17.5 DQVQ'DD“’\E"(
the zona pellucida After Birth

Development after

rm nucleus enters the egg and fuses with the

birth consists of

infancy, childhood
adolescence, and
adulthood

1ing encompasses
20 on that contribute
disease, and death

Hypotheses of Aging

« Aging may be due tc

 Aging may have a genetic basis

progressive changes from about age
to an increased risk of infirmity

> changes that affect the whole body

acrosome 356

birth control meth

bulbourethral glar

cervix
chancre

chlamydi.

ircumcision 354

birth control pill 366

Understanding Key Terms

luteinizing hormone (LH) 35¢

ondom 367

od 365

\enopause

d 353 nstruatior

vari ycle 36t

svary

oviduct 35

Thinking Critically About the Concepts

Amber and Kent used a home pregnancy test to determine if she was

nant. These tests detect the level of hCG (human chorionic

stropin; see page 398) in the urine. This hormone is released
following implantation of the embryo into the uterus, usually around

six days after fertilization. Some tests claim that they are sensitive

enough to detect hCG on the date that menstruation is expected to
begin. However, doctors recommend waiting until menstruation is
one week late. If pregnant, a woman's level of hCG rises with each
passing day, and testing is more likely to be accurate. However, even
with a negative test result, the woman may still be pregnant if hCG
levels are too low to be detected at the time of the first test. The test
should be repeated later if menstruation doesn't begin. The home
pregnancy tests contain a positive control. This is a visual sign
(usually a line or a +) that appears if the test is working correctly. If
this line does not appear, the test is not valid and must be repeated

At home, pregnancy tests check for the presence of hCG in a
female’s urine. Where does hCG come from? Why is hCG
found in a pregnant woman’s urine?

2. A blood test at a doctor’s office can also check for the
presence of hCG in a female’s blood
a. Why would you expect to find hCG circulating in a

ant female’s blood?

preg

b. hCG is a protein, so how does hCG affect its target cells
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Supplements

Dedicated to providing high-quality and effective supplements
for instructors and students, the following supplements were

developed for Human Biology.

For Instructors

Laboratory Manual

The Human Biology Laboratory Manual, eleventh edition, is
written by Dr. Sylvia Mader. With few exceptions, each
chapter in the text has an accompanying laboratory exercise
in the manual. Every laboratory has been written to help
students learn the fundamental concepts of biology and the
specific content of the chapter to which the lab relates and to
gain a better understanding of the scientific method.

ISBN (13) 978-0-07-723513-0

ISBN (10) 0-07-723513-4

Connect

& conhect

BIOLOGY

Connect is a complete online tutorial, eletronic homework,
and course management system designed for greater ease of
use than any other system available. The program enables stu-
dents to complete their homework online, as assigned by their
instructor. Connect allows instructors to automatically grade
and report easy-to-assign homework and quizzing, build their
own assignments, track student progress, and share course
materials with colleagues. Connect also provides instructors
with the ability to create or edit questions from the question
bank or import their own content. The fully integrated grade
book can be downloaded to Excel, WebCT, or Blackboard.

Companion Website

The companion website contains the following resources
for instructors:

e Presentation Tools Everything you need for outstand-
ing presentation in one place! This easy-to-use table of
assets include
+ Enhanced image PowerPoints—including every piece
of art htat has been sized and cropped specifically for
superior presentations as well as tables that you can
edit. Also included are tables, photographs and unla-
beled art pieces

« Animation PowerPoints—Numerous full-color ani-
mations illustrating important processes are also pro-
vided. Harness the visual impact of concepts in motion
by importing these files into classroom presentations
or online course materials.

+ Lecture PowerPoints with animations fully embedded.

» Labeled and unlabeled JPEG images—Full-color dig-
ital files of all illustrations that can be readily incorpo-
rated into presentations, exams, or custom-made
classroom materials.

Presentation Center This online digital library con-
tains photos, artwork, animations, and other media
types that can be used to create customized lectures,
visually enhanced tests and quizzes, compelling course
websites, or attractive printed support materials. All
assets are copyrighted by McGraw-Hill Higher Educa-
tion, but can be used by instructors for classroom pur-
poses. The visual resources in this collection include:

+ Art Full-color digital files of all illustrations in the
book can be readily incorporated into lecture presen-
tations, exams, or custom-made classroom materials.
In addition, all files are preinserted into PowerPoint
slides for ease of lecture preparation.

« Photos The photos collection contains digital files of
photographs from the text, which can be reproduced
for multiple classroom uses. '

» Tables Every table that appears in the text has been
saved in electronic form.

» Animations Numerous full-color animations illustrat-
ing important processes are also provided. Harness
the visual impact of concepts in motion by importing
these files into classroom presentations or online
course materials.

Instructor’s Manual The instructor’s manual contains

learning objectives, extended lecture outlines, student

activities, and classroom discussion topics.

Computerized Test Bank A comprehensive bank of

test questions is provided within a computerized test

bank powered by McGraw-Hill’s flexible electronic
testing program “EZ Test Online.” “EZ Test Online”
allows you to create paper and online tests or quizzes
in this easy-to-use program. A new tagging scheme
allows you to sort questions by difficulty level, topic,
and section. Imagine being able to create and access
your test or quiz anywhere, at any time, without in-
stalling the testing software. Now, with “EZ Test On-
line,” instructors can select questions from multiple

McGraw-Hill test banks or author their own, and

then either print the test for paper distribution or

give it online.

Test Creation

+ Author/edit questions online using the 14 different
question templates

« Export your tests for use in WebCT, Blackboard,
PageOut, and Apple’s iQuiz
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Online Test Management
« Set availability dates and time limits for your quiz
or test

« Assign points by question or question type with drop-
down menu

« Provide immediate feedback to students or delay
feedback until all finish the test

Online Scoring and Reporting

« Automated scoring for most of “EZ Test’s” numerous
question types

- Allows manual scoring for essay and other open-
response questions

« Manual rescoring and feedback are also available

Support and Help

« Flash tutorials for getting started on the support site
« Support Website: www.mhhe.com/eztest

+ Product specialist available at 1-800-331-5094

« Online Training;: http://auth.mhhe.com/mpss/workshops

Go to www.mhhe.com/maderhumanbiology1le to learn more.

McGraw-Hill: Biology Digitized Video Clips

ISBN (13) 978-0-312155-0

ISBN (10) 0-07-312155-X

McGraw-Hill is pleased to offer an outstanding presenta-
tion tool to text adopting instructors—digitized biology
video clips on DVD. Licensed from some of the highest-
quality science video producers in the world, these brief
segments range from about 5 seconds to just under 3 min-
utes in length and cover all areas of general biology from
cells to ecosystems. Engaging and informative, McGraw-
Hill’s digitized videos will help capture students” interest
while illustrating key biological concepts and processes
such as mitosis, how cilia and flagella work, and how some
plants have evolved into carnivores.

Student Response System

Wireless technology brings interactivity into the classroom
or lecture hall. Instructors and students receive immediate
feedback through wireless response pads that are easy to
use and engage students. This system can be used by
instructors to take attendance, administer quizzes and tests,
create a lecture with intermittent questions, manage lec-
tures and student comprehension through the use of the
grade book, and integrate interactivity into their Power-
Point presentations.
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For Students

Companion Website
Students can readily access a variety of digital learning
objects that include:

¢ Chapter-level quizzing with pretest and post test

¢ Bio Tutorial Animations with quizzing

* Vocabulary flashcards

e Virtual Labs

¢ Biology Prep, also available on the companion site, helps
students to prepare for their upcoming coursework in
biology. This website enables students to perform self
assessments, conduct self study sessions with tutorials,
and perform a post-assessment of their knowledge in
the following areas: introductory biology skills, basic
math, metric system, chemistry, and lab reports.

Electronic Books

If you or your students are ready for an alternative eversion
of the traditional textbook, McGraw-Hill eBooks offer a
cheapter and eco-friendly alternative to traditional text-
books. By purchases ebooks from McGraw-Hill, students
can save as much as 50% on selected titles delivered on the
most advanced E-Book platform available. Contact your
McGraw-Hill sales representative to discuss E-book packag-
ing options.

How to Study Science

ISBN (13) 978-0-07-234693-0

ISBN (10) 0-07-234693-0

This workbook offers students helpful suggestions for meet-
ing the considerable challenges of a science course. It gives
practical advice on such topics as how to take notes, how to
get the most out of laboratories, and how to overcome sci-
ence anxiety.

Photo Atlas for General Biology

ISBN (13) 978-0-07-284610-2

ISBN (10) 0-07-284610-0

Atlas was developed to support our numerous general
biology titles. It can be used as a supplement for a general
biology lecture or laboratory course.
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