~

Judith GOODENOUGH Betty MeGUIRE™

. - :
e =8 ' »




Brief Contents

1 Humans in the World of Biology 1 2 Chemistry Comes to Life 21

la SPECIAL TOPIC: Becoming a Patient: A Major 3 TheCell 43
Decision 14 4 Body Organization and Homeostasis 65

5 The Skeletal System 86 8a SPECIAL TOPIC: Drugs and the Mind 143

6 The Muscular System 101 Q  Sensory Systems 151

7/ Neurons: The Matter of the Mind 115 10 The Endocrine System 171

8 The Nervous System 127 100 SPECIAL TOPIC: Diabetes Meliitus 190
PART III

Maintenance of the Body

11 Blood 198 15 The Digestive System and Nutrition 286
12 The Cardiovascular and Lymphatic Systems 213 150 SPECIAL TOPIC: The Obesity Epidemic 312
120 SPECIAL TOPIC: Cardiovascular Disease 232 16 The Urinary System 317

13 Body Defense Mechanisms 239
130 SPECIAL TOPIC: Infectious Disease 259
14 The Respiratory System 268

PART IV
Reproduction and Development

17 Reproductive Systems 336 18 Development throughout Life 366
170Q SPECIAL TOPIC: Sexually Transmitted Diseases 180 SPECIAL TOPIC: Autism Spectrum
and AIDS 356 Disorder 387

PART V
Genes and DNA

19 Chromosomes and Cell Division 394 20 Genetics and Human Inheritance 419
190 SPECIAL TOPIC: Stem Cells—A Repair Kit 21 DNA and Biotechnology 436
for the Body 412 210 SPECIAL TOPIC: Cancer 458

®  PART VI

Evolution and Ecology

22 Evolution and Our Heritage 470 24 Human Population, Limited Resources,
and Pollution 508

23  Ecology. the Environment, and Us 491



Biology

of HUmans

Concepts,
Applications,
and Issues

é’rh Edifion



CONNECT WITH THE BIOLOGY OF HUMANS

Known for its unique “Special Topic”
chapters and emphasis on everyday
health concerns, the Sixth Edition
helps learners apply course material
to their everyday lives, making the
science information more accessible
as they build twenty-first century skills.
The authors give students a practical
and friendly infroduction for under-
standing how their bodies work and
for preparing them to navigate
today's world of rapidly expanding—
e and shifting—health information.
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Finding and Evaluating Information

EMPHASIS ON SKILL BUILDING
I

E-cigarettes are becoming increasingly popular in the United States,
including among children and teens. We have seen that the cells of
the linings of the air tubules are the first cells exposed to environ-
mental substances. They protect us against harmful substances we
may inhale. For this reason, researchers wanted to determine the
effect of vapor from the liquid in e-cigarettes on cells of the air tubule
lining of young people. Using tissue cultures from deceased children
who had donated their bodies to research, they exposed epithelial
cells from air tubules to vapors from e-cigarettes. After 10 minutes of
exposure to the vapors, the cells were damaged and were more sus-
ceptible to rhinoviruses, which cause the common cold. The damage
occurred whether or not the liquid contained nicotine.

The authors concluded:

“This is the first study to demonstrate the adverse effects of
e-cigarettes on primary airway epithelial functions from young
people. Our data suggest that even nicotine-free e-liquid promotes
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pro-inflammatory response and HRV infection. Moreover, both
e-liquid without nicotine and with nicotine inhibits lung innate
immunity (e.g.. SPLUNC1) that is involved in lung defense against
HRV (human rhinovirus) infection.”

You can read the entire study at: Q. Wu et al., “Electronic cigarette
liquid increases inflammation and virus infection in primary human
airway epithelial cells,” PLoS ONE 9(9) [2014]: €108342. doi:10.1371/
journal.pone.0108342

1. What problems might there be with applying data from cells in
tissue cultures to living people?

2. How would you design the experiment to confirm these data on
living people?

3. Use reliable sources to investigate the evidence for and against
adverse health effects of e-cigarettes.

NEW CASE EXERCISES




APPLY AND USE SKILLS IN CONTEXT

E—
CONSIDER THIS CASE

Elsa, a high school and college tennis champion, had begun fo
work her way up through the ranks in prafessional tennis. Her
training regimen involvad dally matches agalnst the beast players

NEW! Consider This Case

she could find. After one professional win, her opponent Maria exercises close each chapter
confessed to news reporiers, "It s a greaf challenge to return a with a scenario relating to
serve from Elsa’s powerful right arm.” the chapter content, fol-

Ower the holi Elsa retumed horme to Vermont for a fami A il
celebration. Wh?lg;a was fhere, she slipped on the ice and fel}'; lowed by crifical thinking
forward. She was able to keep her face from hitfing the ground questions that ask students to
with her outstretched arms, but found that she had broken her apply what they’ve learned
left crrm, in the chapter.

» Why would you expect that only her left arm broke when there
was equal force on both arms?
s How would you test vour hypothasis?

Finding and Evaluating Information
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activities present a brief
excerpt from an intriguing
article or blog post and ask
students to evaluate the
information and conclusions
presented, as well as to
explore other reliable sources
of information on the topic.
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APPLY YOUR LEARNING TO EVERYDAY LIFE

The Obesity Epidemic | 918

Ten Special Topic chapters
explore high-interest health topics
more thoroughly than can be
accomplished in a brief essay.

NEW! Special Topic Chapter 15a
The Sixth Edition features a new
Special Topic chapter, titled

The Obesity Epidemic. Focusing

on the problem of obesity, this
chapter covers topics such as:

1. Health risks associated with obesity
2. Regulation of food intake

3. Weight management.

Expanded Did You Know?
boxes now open every chapter,
link directly to the chapter
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CONSIDER THE ISSUES BEFORE FORMING AN OPINION
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DNTRr AL & Perijin O] ERERTILIS
Theaa vt hazsbed Fiodt Pl Sy iy

himerg et yons st Ea o o a3l
. ' o # ke ot q
e a Tt TRt UMM  FENATAE CRETI of the chapters to explore issues
IR peee Lin? e chisies (T fascreyy (he oA B
e i e hok cmils ol e bnney ao e Besdy maie—pamcaabdy

Wetgar T 1= Conen o000 For o s
nooe, ey s o ke ek ekt
eard oo A tngether Figens ® A% Uniee
Furcrata Npes R o wow T oo e
HEToga ol cani | e BocEe o
oA e

Ty mucingms of noke B moossed K
kel (O}, T ool wodcle o loga-
s, AN ircscae o) 10 o genecly
oo 1 Q e B0dind hwdn on jooa Tree
T e T g ol T e
Frxrmilen povreey e oabrars itk T a
Pt pann i kic g acnd e B0 R o
e nvuRbeg, i BB o Dl oy g

e Fow of vtk Bow? 00 pou
ettt bl (1 ks Dy
ot s P e e
gy ok g o sl Py
o v i [ ved o bl
with por baach, Fez ci win
¥aoikd bo otk o e e

HEALTH ISSUE

having broader impact on individual
health, society, and the environment.
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‘woman ovulates is, in turn, affected by

factors such as the following:

1. Age when menstruation begins. Ovu-
Iation usually occurs in each menstrual

cally. An added benefit of mammograms
is that they can detect tumors smail
enough fo be removed by a type of sur-
gery called lumpectomy, which elimi-

Breast Cancer

Breast cancer usually begins with
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abnormal growth of the cells lining
the milk ducts of the breast, but it sometimes
begins in the milk glands themselves.
Some types of breast cancer aggressively
invade surrounding tissues. Typically, can-
cerous cells begin to spread when the
tumor is about 20 mm (about 3/4in.) in
diameter. At this point, they break through
the membranes of the ducts or glands
‘where they initially formed and move into
the connective tissue of the breast. They
may then move info the lymphatic vessels
or blood vessels permeating the breast or
info both; the vessels may fransport the
cells throughout the body.

Detecting Breast Cancer

Early detection is a woman's best defense
against breast cancer. A monthly breast
self-exam (BSE) is helpful in defecting a
lump early (Figure 17.A). If a woman
begins doing regular breast self-exams in
early adulthood, she becomes familiar
with the consistency of her breast tissue.
With this experience, it is easier to notice
changes that might be signs of breast
cancer. Mammograms, which are x-ray
exams of breast fissue, can also help
detect early breast cancer because they
can reveal a tumor too small fo be felt as
alump. A tumor large enough to be felt
contains a bilion or more cells—a few of
which may already have spread from the:
tumor to other tissues of the body. After
cancer cells spread, the woman'’s
chance of survival decreases dramati-

nates the lump but spares the breast. At
later stages of breast cancer, the entire
breast may have to be removed in a type
of surgery called mastectomy.

Risk Factors

Many of the factors that increase the risk
of breast cancer cannot be altered. The
most important factor is gender. Although
men can develop breast cancer, it is
much more common in women. The
genes a woman inherited from her
parents also alter breast cancer risk.
Mutations in at least two known genes,

N

o

cycle. Thus, the younger a woman is
when menstruation begins, the more
opportunities there are for ovulation and
the greater her exposure o estrogen.
Menopause dffer age 55. The older a
woman is af menopause, the more
menstrual cycles she is likely fo have:
experienced. Esfrogen levels are low
and ovulation ceases after menopause.

. Childlessness and late age at first preg-

nancy. Owulation does not occur dur-
ing pregnancy. Thus, pregnancy gives
the ovaries a rest. Furthermore, the hor-
monal patterns of pregnancy appear

auestions to Consider
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Questions to Consider conclude each box and ask students to
think about the ethical implications of certain behaviors (such
as taking anabolic steroids) or medical procedures (such as
generating extra embryos as part of infertility freatments).




MasteringBiology®

is an online homework, futorial, and
assessment program that helps you
quickly master biology concepts and
skills. Self-paced tutorials provide
immediate wrong-answer feedback
and hints to help keep you on track to

succeed in the course.
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eText 2.0 Dynamic Study Modules

SUPPORT FOR YOUR STUDENTS ANYTIME, ANYWHERE

BEFORE

Mastering
Continuously
Adaptive

DURING
CLASS

BEFORE CLASS

NEW! etext 2.0 Allow your students to access
their text anytime, anywhere.

* Now available on Smartphones and Tablets.

* Seamlessly integrated digital and media
resources.

* Fully accessible (screen-reader ready).

* Configurable reading settings, including resiz-
able type and night reading mode.

* Instructor and student note-taking, highlighting,
bookmarking and search.

NEW!I Dynamic Study Modules help students
acquire, retain, and recall information faster
and more efficiently than ever before. These
convenient practice questions and detailed
review explanations can be accessed using a
smartphone, tablet, or computer.



DURING CLASS
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NEW! Learning Catalytics is an assessment and
classroom activity system that works with any welb-
enabled device and facilitates collaboration with
your classmates. Your MasteringBiology subscription
with eText includes access to Learning Catalytics.

NEWI Everyday Biology Videos briefly explore
intferesting and relevant biology topics that relate
to concepts in the course. These videos, pro-
duced by the BBC, can be shown in class or
assigned as homework in MasteringBiology.
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A wide range of question types and activities are
available for homework assignments, including the
following NEWassignment options for the Sixth Edifion:

* Interactive Physiology 2.0 help students advance
beyond memorization to a genuine understanding
of complex physiological processes. Full-color
animations and videos demonstrate difficult

concepts to reinforce the material. IP 2.0 features
brand new graphics, quicker navigation, and more
robust mobile-ready interactivities where students
can explore, experiment, and predict.

Evaluating Science in the Media challenge you to
evaluate various information from websites, articles,
and videos.
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HUMANS ARE CURIOUS BY NATURE. This book
was written to stimulate that curiosity, inspiring apprecia-
tion for the intricacy of human biology and the place of
humans in the biosphere. To satisfy that curiosity with solid
and current information, we provide students with a concep-
tual framework for understanding how their bodies work and
for dealing with issues relevant to human health in the mod-
ern world. We sustain the student’s interest by continually
illustrating the connections between biological concepts and
issues of current social, ethical, and environmental concern.
Our central belief is that the application of biological con-
cepts to familiar experiences is the key to helping students
see the excitement of science and understand its importance
in their lives.

This edition builds on the Fifth Edition’s strengths of
clarity, liveliness, consistency, currency, and relevance. The
writing is engaging, the explanations straightforward, and
the pedagogical framework meticulously constructed. All
features are designed to help students identify important
facts and ideas, understand them, and appreciate why they
matter.

Application of the material to students’ interests brings
concepts to life and illustrates the ethical and social relevance of
human biology. This strategy is especially apparent in the “Spe-
cial Topic” chapters and the dozens of Special Interest Essays
distributed throughout the other chapters.

Practical Goals and Special
Features

The principal goals of this textbook are (1) to give a clear presenta-
tion of the fundamental concepts of human anatomy, physiology,
development, genetics, evolution, and ecology; (2) to apply these
concepts in ways that will both interest and benefit students; (3)
to help students develop reasoning skills so they can make use of
their newly acquired knowledge in the situations they face in
daily life; (4) to help students evaluate the many sources of infor-
mation available to them and to select those that are reliable and
accurate; and (5) to give students an understanding of how the
choices they make can affect society and the planet, as well as their
own quality of life.

Much of the material covered in human biology has a bear-
ing on ethical, social, and environmental issues that are impor-
tant to us all. Connections between human biology topics and
ethical, social, and environmental issues help students develop
a global perspective on their impact on the biosphere and will
prepare them to be responsible citizens of their country and
the world. Society is currently immersed in many pressing bio-
logical debates, and students need the tools to understand these
issues and make informed decisions.

Preface

New to This Edition

The Sixth Edition includes new features and information that
increase application of the material to students’ everyday lives
and make it more accessible as well as help them build twenty-
first century skills.

A new Comsider This Case feature at the end of every
chapter presents a scenario relating to the chapter content,
followed by critical thinking questions that ask students to
apply what they’ve learned in the chapter.

A new Finding and Evaluating Information feature at
the end of each main chapter presents new research high-
lighted in current media, and asks students to evaluate the
information and conclusions presented, as well as to find
other reliable sources of information on the topic.

A new Special Topic chapter, titled The Obesity Epidemic,
has been added. Focusing on the problem of obesity, this
chapter covers topics such as (1) health risks associated
with obesity; (2) regulation of food intake; and (3) weight
management.

Expanded Did You Know? boxes now open every chapter,
link directly to the chapter opening photo, and pique stu-
dents’ interest with fascinating and little-known facts about
the topic that follows.

A new, inviting design makes the Sixth Edition more stu-
dent-friendly, easier to read, and reflective of the course
level. The new design also helps facilitate an integrated
reading experience by using step numbers in complex pro-
cess figures to connect the text and art.

The MasteringBiology online homework, tutorial, and
assessment system replaces the Human Biology Place com-
panion website of previous editions. Each end-of-chapter
review includes a reminder that directs students to Master-
ingBiology to access related quizzes, activities, and more.

New to this edition are online Dynamic Study Modules,
which help students study effectively on their own by contin-
uously assessing their activity and performance in real time.

Special Topic Chapters

The text contains 10 Special Topic chapters: Chapter 1a,
Becoming a Patient: A Major Decision; Chapter 8a, Drugs and
the Mind; Chapter 10a, Diabetes Mellitus; Chapter 12a, Cardio-
vascular Disease; Chapter 13a, Infectious Disease; Chapter 15a,
The Obesity Epidemic; Chapter 17a, Sexually Transmitted Dis-
eases and AIDS; Chapter 18a, Autism Spectrum Disorder; Chap-
ter 19a, Stem Cells—A Repair Kit for the Body; and Chapter 21a,
Cancer. Created to further motivate students to learn, each of
these short chapters builds on the “pure biology” presented in
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the immediately preceding chapter to cover issues likely to be
of personal interest. The discussions these chapters contain are
more thoroughly developed than would be possible in a boxed
essay. Even if instructors do not include these special topics in
their reading assignments, we believe the issues are so pertinent
to students that they will read the Special Topic chapters of their
own volition, or at least refer to them occasionally as guides to a
healthier lifestyle.

Much of the information offered in the text is practical:
What can be done to prevent the spread of sexually transmitted
diseases? How can one take steps to prevent or treat obesity? The
body each of us is born with is a most intricate machine, but it
does not come equipped with an owner’s manual. In a sense,
this book can be the students’ owner’s manual. Studying and
applying the lessons to their individual lifestyles and health
issues can help students live longer, happier, and more produc-
tive lives.

Special Interest Essays

Three categories of Special Interest Essays use the basic sci-
entific content of the chapters to explore issues having broader
impact on individual health, society, and the environment.

Environmental Issue essays deal with ways in which
human activities alter the environment or, conversely (some-
times simultaneously), ways in which the environment
influences human health. Among the topics discussed in Envi-
ronmental Issue essays are asbestos, genetically modified
foods, and noise pollution.

Ethical Issue essays explore ethical and social issues
related to the topics in a chapter. They explore questions con-
cerning such subjects as anabolic steroid use, gene testing, and
the use of nonhuman primates in research.

Finally, Health Issue essays deal primarily with personal
health topics. They provide current information on certain
health problems that students, their families, or their friends
might encounter. Topics discussed in Health Issue essays
include acne, osteoporosis, treatments for the common cold,
and disparities in health and health care.

All of these essays include Questions to Consider, which
ask students to think about the ethical implications of certain
behaviors (such as taking anabolic steroids) or medical proce-
dures (such as generating extra embryos as part of infertility
treatments).

Stop and Think Questions

The Stop and Think questions scattered throughout each
chapter are intended to promote active learning. They invite
students to pause in their reading to think about the infor-
mation that was just presented and apply it to a new and
interesting situation. These periodic checks allow students to
determine whether they have followed and understood the
basic chapter content. In the Sixth Edition we have increased
the number of Stop and Think questions in each of the
main chapters and added these questions to the Special Topic
chapters.

What Would You Do? Questions

The What Would You Do? questions, which are also placed
throughout each chapter, challenge the student to form an
opinion or to take a stand on a particular issue that society faces
today, as well as to identify the criteria used in reaching that
opinion or decision. These questions help students see the rel-
evance of biology to real-life problems and foster the practice of
thinking through such complicated issues as the use of sperm-
sorting technology by parents to select the gender of their
offspring and strategies for slowing the growth of human popu-
lations. When the subject of one of these questions is controver-
sial, the text presents examples of arguments from both sides, as
well as evidence in support of competing arguments.

Enticing lllustration and Design
Program

Users of previous editions—instructors and students alike—
were unreservedly enthusiastic in praising the illustrations for
their appeal and helpfulness. The visual program consists of
simple but elegantly rendered illustrations that have been care-
fully designed for effective pedagogy. Their very beauty stimu-
lates learning. This is particularly true of the many vibrant,
three-dimensional anatomical figures, whose realistic style
and appropriate depth and detail make them easy for students
to interpret and use for review. Micrographs often appear side
by side with illustrations to aid interpretation and understand-
ing and to give the actual view of a structure or process being
studied.

Within each category of illustrations—from molecular
models to depictions of human tissues and organs—the fig-
ures are consistent in plan and style throughout the text.
Numerous key figures pull concepts together to present the
“big picture.” Reference figures help students locate par-
ticular structures within the body. Flowcharts walk students
through a process one step at a time so they can visually fol-
low the progress of a discussion after they have read an expla-
nation in the body of the text. Similarly, step-by-step figures
break complex concepts down into simpler components.
Finally, color is used in the visual program as an effective
means of organizing information and maintaining consis-
tency throughout the text.

Figure Questions

A question accompanies at least one figure in each chapter. This
feature asks a question prompting students to pause and criti-
cally examine the information in the figure. Answers are pro-
vided in Appendix 3.

Engaging Design

This Sixth Edition of Biology of Humans presents an engaging
design that was created to complement the vibrancy of the illus-
trations, clarify the organizational structure of the chapters,
and increase overall readability.



Organization and Pedagogy

After an introductory chapter on the science of biology, the
text presents a discussion of the chemistry of life; proceeds
through cells, tissues, organs, and organ systems; and ends
with discussions of genetics, evolution, and ecology. As teach-
ers ourselves, we understand the difficulty of covering all the
topics in a human biology text in one semester. Instructors are
inevitably forced to make difficult decisions concerning what
to include and what to leave out. We also know there are many
equally valid ways of organizing the material. For this reason,
the chapters in this text are written so as not to depend heav-
ily on material covered in earlier chapters. The independence of
each chapter allows the instructor to tailor the use of this text to
his or her particular course. At the same time, we provide cross-
references where they may be helpful to direct students to rel-
evant discussions in other chapters.

The pedagogical features that provide a consistent frame-
work for every chapter have been designed not only to help stu-
dents understand the information presented in their human
biology course but also to help them study more effectively.
Some of the most important of these elements are described
next.

Chapter Outlines and Introductions

Each chapter begins with a list of the chapter’s main topics
constructed from the major headings. Because it identifies the
chapter’s important concepts and the relationships between
them, this feature provides a conceptual framework on which
students can mentally organize new information as they read.
Special Interest Essay boxes are also included in this outline.

Key Terms and Glossary

Because this text is intended for students who are not science
majors, we have held the use of technical language to a mini-
mum. Important terms are set in bold type where they are for-
mally introduced, and they are listed as key terms at the end of
each chapter. Other terms of lesser importance are set in italics.
The Recognizing Key Terms list also provides chapter page
numbers indicating where each term is defined. The Glossary
at the end of the book contains definitions for all the key terms
and many of the terms set in italics.

Looking Ahead (and Back)

It’s widely known that students often compartmentalize chap-
ters and have trouble seeing how one chapter relates to the next.
To address this issue, we conclude each chapter with a Looking
Ahead box to show students how the following chapter will
build on the one they have just finished reading. In addition, we
begin each chapter with an introductory paragraph that clearly
explains how the material from the previous chapter relates to
what they’re about to read in the present chapter. This Look-
ing Ahead (and back) approach draws explicit ties between
chapters.
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End-of-Chapter Questions

The questions provided at the end of each chapter are designed
in several formats to encourage students to review and under-
stand the relevant material instead of simply memorizing a few
salient facts. Some, specifically Reviewing the Concepts,
are intended simply as content review. Others—particularly
those under the heading Applying the Concepts—require
critical thinking and challenge students to apply what they
have learned to new situations. Answers to all Reviewing the
Concepts questions are provided in Appendix 1, and hints
for answering the Applying the Concepts questions can be
found in Appendix 2. These hints, which help students identify
the information needed to answer each question, are intended
to guide students in their thinking process instead of simply
providing a quick answer.

Finding and Evaluating Information

A new Finding and Evaluating Information feature prompts
students to explore and evaluate resources beyond the text and
can be used as a starting point for developing research papers or
reports. Students are presented with a synopsis of (and often an
excerpt from) new research featured in current media and asked
key questions to evaluate the information and conclusions and to
find other reliable sources of information on the topic.

Chapter Updates

All of the material in the book has been carefully reviewed,
revised, and updated. The latest statistical information and
medical advances have been incorporated throughout. The fol-
lowing is a list of some of the more significant changes in each
chapter.

Chapter 1 The discussion of the scientific method has been
modified to improve clarity, following reviewer suggestions.
Several figures have been modified. Two additional levels of bio-
logical organization—atom and organelle—have been added to
Figure 1.3. The figure supporting the experiment described in
the section on the scientific method has been altered to indicate
the research begins with a question. A graph of increased use of
cell phones has been added.

Chapter Ta A new section specific to young adults and health
care has been added. Estimates of medical errors have been
updated. A figure showing the new bedside handoff procedure
used by nurses has been included. In response to reviewer com-
ments, new secondary headings have been incorporated into
several sections of text, and examples of reliable health care
websites are now included.

Chapter 2 The figure of the periodic table has been replaced
with a simpler version, and an expanded description is now
included in the figure caption. There is a new Stop and Think
on atomic number and atomic mass that requires students to
use the periodic table. The Environmental Issue essays on
radon exposure in homes and worldwide water shortages have
been expanded and updated. There is a new figure showing lev-
els of protein structure.
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Chapter 3 The figure of the eukaryotic cell has been enlarged,
as requested by reviewers. The Environmental Issue essay on
asbestos has been updated to include global production and use
of asbestos. The Health Issue essay on mitochondrial diseases
contains new information on maternal age effects and muta-
tions in mitochondrial DNA. Two new Stop and Think fea-
tures have been added; one concerns water intoxication and the
other, cellular respiration.

Chapter 4 The discussion of homeostasis has been trimmed
to avoid overlap with Chapter 2. The drawing of skin is now
three-dimensional and is combined with a micrograph of skin.
The micrographs of cell junctions are new.

Chapter 5 The role of calcitonin in bone remodeling has been
clarified. The discussion of suture joints and synovial joints has
been enhanced.

Chapter 6 Following reviewer suggestions, several figures were
modified to increase clarity. The discussion of anabolic steroids
now includes reference to the alleged use of anabolic steroids
among professional baseball players. There is a short discussion
on the new phenomenon “text neck,” which is caused by the
increased frequency of texting.

Chapter 7 The figure showing the ionic events during an
action potential and the figure illustrating the changes in volt-
age during an action potential have been made clearer.

Chapter 8 Within the Health Issue essay on traumatic brain
injury, the focus has shifted from IED injuries to injuries in the
NFL. The discussion of the brainstem parts has been reorganized
to enhance clarity. The figure showing the organization of the
nervous system has been altered so students will understand the
divisions more readily.

Chapter 8a The discussion of marijuana, including both
medical and recreational use, has been updated and expanded.
The connection between prescription pain medication and her-
oin use is explained.

Chapter 9 The section on noise pollution was trimmed to
highlight the most important information. The Environmen-
tal Issue essay now includes information on hearing loss in
young people that is probably caused by loud music. The photo-
graphs illustrating differences in normal vision, farsightedness,
and nearsightedness have been improved to help the student
understand these differences. A photograph of a cataract has
been added.

Chapter 10 A new figure of an exocrine gland has been
included to highlight the structural differences between exo-
crine and endocrine glands. Two new Stop and Think features
have been added, one concerning types of hormonal interac-
tions and the other, Addison’s disease. A new figure illustrates
how the hypothalamus and hormones of the adrenal glands
regulate stress responses.

Chapter 10a The figure showing insulin regulation of blood
glucose levels has been modified to improve clarity and flow of
information. All statistics regarding prevalence of diabetes and
all blood glucose values for diagnosing different forms of diabe-
tes have been updated. The section on ways to self-administer

insulin now includes a discussion of the insulin patch pump;
this device is shown in a new photograph, which allows com-
parison with the traditional insulin pump, also depicted in a
new photograph. Emerging treatments, such as the artificial
pancreas for treating type 1 diabetes, are discussed. A new pho-
tograph shows the excessive growth characteristic of babies
born to mothers with untreated gestational diabetes.

Chapter 11 The formed elements discussion is reorganized
so that these elements are covered in the order of the student’s
familiarity with each. A new Health Issue essay on medical
blood tests has been included to help students understand this
common medical procedure. The discussion of intercalated
discs is expanded.

Chapter 12 The size of several figures has been changed to
reflect their importance in understanding the concepts. Lym-
phoid tissue is discussed at greater length than in previous
editions. Multiple-choice questions, two of which involve the
lymphatic system, were added to the end-of-chapter material.

Chapter 12a The discussion of HDL- and LDL-cholesterol has
been expanded, and a new table has been included. In addition,
references to HDLs and LDLs in other chapters have been added.

Chapter 13 Slight modifications have been made to several
figures to increase clarity. New photos are intended to stimulate
interest in the discussion of passive immunity.

Chapter 13a The material on emerging and reemerging dis-
eases was expanded and updated. A discussion of disease trans-
mission via IV drug use was added, as was a discussion of the role
played by failure to vaccinate in the reemergence of disease. Sev-
eral figures were slightly modified to enhance understanding.

Chapter 14 A discussion of COPD was added. Several figures
were modified to increase clarity.

Chapter 15 To enhance clarity, steps were added to the text
to accompany those in art. A new discussion predicts the 2015
Dietary Guidelines for Americans based on the recommenda-
tions from the committee.

Chapter 15a This new Special Topic chapter, The Obesity Epi-
demic, discusses biological issues of obesity. It begins by defining
the problem and then explains the interrelationships among the
three major health risks associated with obesity: cardiovascular
disease, type 2 diabetes, and cancer. It continues by explaining the
neural, hormonal, and genetic regulation of food intake. The dis-
cussion of genetic regulation of food intake includes the recently
recognized role of epigenetics, which involves changes in gene
activity produced by chemicals in the environment, including the
diet. The chapter ends with suggestions for weight management.

Chapter 16 Discussions of the ways kidneys help regulate
blood pH and promote the body’s use of calcium and phospho-
rus have been expanded. Statistics on the need for kidney trans-
plants have been updated. Several figures have been modified to
address reviewer requests. Additional detail has been added to
the figure showing the organ systems involved in eliminating
wastes from the body. A new photograph of a patient undergo-
ing dialysis with an artificial kidney machine replaces the line
drawing in the previous edition. In the section on urinary tract





