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To my students:

I hope that you will find human biology as exciting as I do. I believe that having a
textbook will help you get more from the class. I also understand that textbooks are
expensive and can be a financial burden. To make this text more affordable, I have
created a custom book containing only the chapters that are most relevant to the course as
I teach it. I have also pledged to the textbook annex that I will use this custom edition
again in 2008, and so you will be able to sell it back to the textbook annex for half of the
cost at the end of the semester.

To create the custom edition, we simply removed the chapters of interest and
bound them together. Therefore, you may see an extra page before the start of a chapter
or after the last page of the chapter. Ignore these extra pages.

I look forward to a great semester.

- Dr. Judy Goodenough
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umans are curious by nature. This book, intended for

nonscience majors, was written to stimulate that natural

curiosity, inspiring an appreciation for the intricacy of
human biology and the place of humans in the ecosphere. Once
awakened, however, curiosity demands satisfaction in the form of
solid information. Toward this end, we provide students with a
conceptual framework for understanding how their bodies work
and for dealing with issues relevant to human health in the modern
world. All along, we sustain the student’s interest and curiosity by
continuously illustrating the connections between biological con-
cepts and issues of current social, ethical, and environmental con-
cern. Our central belief is that the application of biological
concepts to familiar experiences is the key to helping students see
the excitement of science and its importance in their lives.

Strengths We Built On  This edition builds on the strengths of
clarity, liveliness, consistency, currency, and relevance that charac-
terized the first edition. The writing is engaging, the explanations
straightforward, and the pedagogical framework meticulously
constructed. Great care has been taken to keep the level of cover-
age consistent throughout. All features—titles, outlines, headings,
illustrations and legends, tables, vocabulary lists, summaries,
questions, and so on—are designed to help students identify im-
portant facts and ideas, understand them, and appreciate why
they matter.

As in the first edition, the text continually uses applications of
scientific knowledge to engage students’ interest, bring concepts to
life, and illustrate the social relevance of human biology. This strat-
egy is especially apparent in the seven Special Topics chapters (de-
scribed shortly) and the dozens of Issues Boxes distributed
throughout. Many discussions of applications have been added or
enhanced. For example, the essay on asbestos in Chapter 3 now
mentions the effects of asbestos contamination at Ground Zero on
many of the surviving first responders from 9/11. As another exam-
ple, Chapter 8a now has a discussion of the medical uses of mari-
juana. Newspaper headlines prompted the addition of five new
essays: SOCIAL ISSUE Scientific Misconduct (Chapter 1); ENVIRON-
MENTAL ISSUE Lead Poisoning (Chapter 11); HEALTH ISSUE The Fear
That Vaccines Cause Autism (Chapter 13); SOCIAL ISSUE Bird Flu,
Will It Become a Pandemic? (Chapter 14); ENVIRONMENTAL ISSUE
Environmental Estrogens (Chapter 17); and SOCIAL ISSUE Forensic
Science, DNA, and Personal Privacy (Chapter 21).

Because students deserve information that is not only relevant
but current, the text has been updated throughout. The chapter on
Nutrition and Weight Control presents the new USDA food guide
pyramid and recommendations for healthy living. The statistics on
smoking, sexually transmitted diseases, and cancer are the latest
available. The essays on health, social, and environmental issues
have also been updated. Examples include the Global Warming
essay in Chapter 23 and the discussion of shock wave lithotripsy in
the essay on kidney stones in Chapter 16. (At the time of the first

edition, the lithotripsy procedure was deemed wonderful because
surgery wasn't needed. However, in spring 2006, reports revealed
that it appears to increase risk of diabetes and hypertension.)

Practical Goals and Special Features

The principal goal of this textbook is to give a clear presentation of
the fundamental concepts of human anatomy, physiology, develop-
ment, genetics, evolution, and ecology. The second goal is to apply
these concepts in ways that will both interest and benefit the student.
For example, the explanation of neurotransmitters is followed im-
mediately by a discussion of the roles of neurotransmitters in
Alzheimer’s disease, depression, and Parkinson’s disease. When stu-
dents understand why a topic is relevant, they have a reason to
want to learn about it. Thus, the chapters on organ systems explain
how a healthy system functions, how that system might malfunc-
tion, steps to take to avoid a malfunction, and the ways in which
medical science can help when systems are compromised or fail.
Discussions of topics that students are likely to encounter in the
media on an almost daily basis—smoking, contraception, STDs,
cancer, antibiotic-resistant bacteria—help them see connections
between classroom activities and the concerns of daily life. Connec-
tions between classroom topics and environmental issues help stu-
dents develop a global perspective concerning questions they once
thought of as being strictly personal.

Much of the information offered in the text is practical: What
type of exercise is of greatest benefit to the heart? How can a person
cope safely with insomnia? What can be done to protect against un-
wanted pregnancy and prevent the spread of sexually transmitted
diseases? The body each of us is born with is a most intricate ma-
chine, but it does not come equipped with an owner’s manual. In a
sense, this book can be the student’s owner’s manual. Studying and
applying the lessons to their individual lifestyles and health issues
can help your students live longer, happier, and more productive
lives.

The third goal is to help students develop reasoning skills, so
they can make use of their newly acquired knowledge in situations
they face in daily life. The “stop and think” and “what would you
do” questions distributed within the chapters, as well as the “apply-
ing the concepts” questions at the end of each chapter are all writ-
ten with this goal in mind. The fourth goal is to help students
understand how the choices they make can affect society and the
planet, as well as their own quality of life. Much of the material
learned in human biology has a bearing on social and environmen-
tal issues that are important to us all. This text will help instructors
heighten students’ awareness of their impact on the biosphere and
prepare students to be responsible citizens of their country and the
world. Society is currently immersed in many pressing biological
debates—concerning, for example, the cloning of human cells,
stem cell research, genetically modified foods, gene therapy, organ
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transplants, the definition of death, and the prevention and treat-
ment of HIV infections—and students need the tools to under-
stand these issues and make informed decisions about them.

Every aspect of the book is designed with these four goals in
mind, but the following special features are particularly effective.

SPECIAL TOPIC CHAPTERS

The text contains seven Special Topic chapters: Chapter 8a, Drugs
and the Mind; 13a, Infectious Disease; 14a, Smoking and Disease;
15a, Nutrition and Weight Control; 17a, Sexually Transmitted
Diseases and AIDS; 19a, Stem Cells—the Body’s Repair Kit; and
21a, Cancer. Each of these short chapters builds on the “pure biol-
ogy” presented in the immediately preceding chapter to cover issues
likely to be of personal interest and therefore likely to motivate
learning in students. The discussions they contain are more thor-
oughly developed than would be possible in a boxed essay. Even if
you do not include these special topics in your reading assign-
ments, we believe the issues are so pertinent to students that they
will read the special chapters of their own volition, or at least refer
to them occasionally as guides to a healthier lifestyle.

“STOP AND THINK QUESTIONS

The “stop and think™ questions scattered throughout each chapter
are intended to promote active learning. They invite the student to
pause in order to think about the information that was just present-
ed and apply it to a new and interesting situation. These periodic
checks allow the student to determine whether he or she has fol-
lowed and understood the basic chapter content.

“WHAT WOULD YOU DO?” QUESTIONS

The “what would you do?” questions, which are also positioned
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 deci-
sion. These questions help students see the relevance of biology to
real-life problems and foster the practice of thinking through such
complicated issues as the fluoridation of water, routine screening for
prostate cancer, the use of animal organs to save human lives, the
export of pesticides to developing countries, and strategies for slow-
ing the growth of human populations. When the subject of one of
these questions is controversial, the text presents examples of argu-
ments from both sides, as well as evidence in support of competing
arguments. There frequently is no right answer to these questions.
They simply demonstrate the broad implications of the topics dis-
cussed. Instructors may choose to use these questions to begin a
classroom presentation, to stimulate in-class discussion, or as a way
of sending students out of the classroom still thinking about the
topic of the day’s lecture. Additional critical-thinking questions are
provided on the Companion Website.

ISSUE ESSAYS

Three categories of boxed essays use the basic scientific content of
the chapters to explore issues having broader impact on individual
health, society, and the environment. Instructors might use these
essays to arouse students’ interest in lecture topics or to provide

them with information needed for informed in-class discussions.
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. Examples
of topics discussed in Health Issue essays are acne, osteoporosis,
treatments for the common cold, and heartburn. These essays give
students a better understanding of topics that commonly arise dur-
ing visits to the doctor. The Social Issue essays explore ethical and
social issues related to the topics in a chapter. For example, they ex-
plore questions concerning such subjects as anabolic steroids, gene
testing, possible pandemic flu, and the use of primates in research.
Finally, the Environmental Issue essays deal with ways in which
human activities alter the environment or, conversely (sometimes
simultaneously), ways in which the environment influences human
health. Among the topics discussed in Environmental Issues essays
are biodiversity, acid rain, noise pollution, and global warming.

ENTICING ILLUSTRATION PROGRAM

Users of the first edition—instructors and students alike—were unre-
servedly enthusiastic in praising the illustrations for their appeal
and helpfulness. The visual program consists of simple but elegant-
ly rendered illustrations that have been carefully designed for effec-
tive pedagogy. Their very beauty stimulates learning. This is
particularly true of the many vibrant, three-dimensional anatomi-
cal figures, whose realistic style and appropriate depth and detail
make them easy for students to interpret and use for review.

Within each category of illustrations—from molecular mod-
els to depictions of human tissues and organs—the figures are con-
sistent in plan and style throughout the text. Numerous key
figures pull concepts together to present the “big picture.” For ex-
ample, the chapters on organ systems have figures that show both
the anatomical structure and the function of all major compo-
nents of the organ system. These figures, such as Figure 14.2, of
the respiratory system, help keep students aware of the important
relationship between structure and function. Pairing micrographs
with drawings lends authority to the drawings, helps students in-
terpret the micrographs, and in the end enhances the pedagogical
value of both. Reference figures help students locate particular
structures within the body. Figure 4.2, for instance, which illus-
trates types of connective tissue, not only pairs micrographs with
drawings but also shows examples of where each type of connec-
tive tissue can be found. Many illustrations provide surrounding
context for the anatomical structure being examined. For example,
Figure 8.3, a sagittal section through the brain, shows the sur-
rounding head, including facial features, to provide orientation
and perspective. Flowcharts walk students through a process one
step at a time, so they can follow the progress of a discussion visu-
ally after reading an explanation in the body of the text. Similarly,
difficult concepts are reviewed using step-by-step figures that
break the concepts down into simple components. Such figures
help the student understand how events, processes, and ideas fit
together. For example, Figure 18.2 guides the student through the
process of early development, from ovulation to implantation.
Liberal use of “voice balloons” makes all categories of illustrations
easier to interpret and review.



Finally, color is used in the visual program as an effective
means of organizing information. Where appropriate, color delin-
cates the steps in a process. For example, in Figure 13.12, subte
differences in background shading distinguish different steps in the
antibody-mediated immune response. In Figure 12.12, a depiction
of the electrical activity of the heart, color indicates progression
from one step in a heartbeat to the next.

Organization and Pedagogy

The text begins with a discussion of the chemistry of life, proceeds
through cells, tissues, organs, and organ systems, and ends with dis-
cussions of genetics, populations, and ecosystems. As teachers our-
selves, 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 that 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 heavily on material covered in
earlier chapters. The independence of each chapter allows the in-
structor to tailor the use of this text to his or her particular course.
At the same time, cross-references are given where they may be
helpful to direct students to relevant discussions in other chapters.

The pedagogical features that provide a consistent framework
for every chapter have been designed not only to help students un-
derstand the information presented in their human biology course,
but to help them study more effectively. Some of the most impor-
tant of these elements are described below.

CHAPTER OUTLINES

Each chapter begins with an outline constructed from the chapter’s
two major levels of headings. Because it identifies the chapter’s im-
portant concepts and the relationships between them, this feature
provides a conceptual framework on which students can mentally
organize new information as they read. It also serves as a meaning-
ful review of chapter contents that students can use when studying
for exams.

HEADINGS AND SUMMARIES

The two major levels of headings are worded as sentences stating
the main point of the discussion that follows. Thus, students im-
mediately see the big picture and therefore have an easier time fo-
cusing on the accompanying explanation. The “Highlighting the
Concepts” sections that summarize each chapter are organized
using the chapter’s highest level of heading. Relevant page numbers
are included in this summary to guide students back to the full text
discussion of any topic they may wish to review.

KEY TERMS AND GLOSSARY

We have held the use of technical language to a minimum, because
this text is intended for students who are not science majors. Im-
portant terms are set in bold type where they are formally intro-
duced and are listed as key terms at the end of the chapter. New
terms of lesser importance are set in italics. The Key Terms list also
provides chapter page numbers indicating where each term is de-
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fined. A Glossary at the end of the book contains definitions for all
the key terms.

END-OF-CHAPTER QUESTIONS

The questions provided at the end of each chapter are designed in
several formats to meet several purposes. Some, specifically the
“Reviewing the Concepts,” are intended simply as content review;
others—particularly those under the heading “Applying the Con-
cepts’—require critical thinking and challenge the students to
apply what they have learned to new situations. Review questions
that require a written answer are followed by the number of the
page containing the relevant discussion. These questions encourage
students to review and understand the relevant material instead of
simply memorizing a few salient facts. Answers to the multiple-
choice and fill-in-the-blank questions are provided in an appendix,
as are hints for answering the “Applying the Concepts” questions.
The hints, which help students identify the information needed to
answer each question, are intended to guide students in their think-
ing process instead of simply providing a quick answer.

WEB Tutorial icons displayed throughout the book direct
the student to the texts Companion Website at
www.prenhall.com/goodenough/. The Web tutorials em-
ploy animations and interactive exercises to teach processes and
concepts that may be challenging for the student or that are diffi-
cult to understand from words and illustrations alone. Quizzes are
offered to help students assess their understanding of a topic after
viewing the animation or completing the exercise.

A second type of icon accompanies many of the tables in
the text, identifying those tables as being presented for ref-
erence only. These icons, along with specific table titles, help stu-
dents decide what material should be studied for exams and what
material is provided primarily for reference or as a source of illustra-
tive examples.

ol

RELEVANT WEBSITES

The front inside text cover lists 160 relevant and useful Websites for
students who want to explore certain topics in greater detail. Because
the text discusses many health issues that students or their families
and friends may be dealing with, the list of Websites includes re-
sources that can provide support for people with various health
problems, including cancer, drug and alcohol abuse, and smoking,.

Supplements

Carefully designed packages of supplemental material for the stu-
dent and instructor are available to further facilitate learning and
teaching.

FOR INSTRUCTORS

Instructor Resource Center on CD/DVD  This multiple-disc
resource is designed to fully support individual teaching approach-
es and invigorate lectures has been upgraded with the highest-
quality media assets available. Every figure, photo, and table in the
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text has been enhanced for optimal projection results and is provid-
ed in a variety of JPEG and PowerPoint® options. A full set of
Lectures that can be adapted to individual classroom needs is of-
fered in PowerPoint as well. The array of animations on our IRC on
CD/DVD is truly unparalleled. The more traditional set of 2-D
animations created to support the text has been thoroughly revised
and improved. In addition and for the first time, a set of 3-D
animations and simulations from Prentice Hall’s visually-stunning
and scientifically precise “BLAST” series is also offered with this
text. Both types of animations are pre-loaded into PowerPoint in
PC and Macintosh versions.

Transparencies The set of transparencies consists of approxi-
mately 400 illustrations from the text on full-color acetates.

Instructors’ Guide This manual contains material that will assist
instructors in the preparation of lectures. Its contents include lecture
outlines and hints, suggestions for classroom activities, answers to
the end-of-chapter questions, and suggestions for assignments.

Test Item File The printed Test Item File contains over 1000
questions instructors can use to prepare exams. Types of questions
include multiple choice, true/false, short answer, fill-in-the-blank,
matching, and labeling.

TestGen EQ Computerized Testing Software The questions
from the Test Item File are also available as part of the TestGen EQ
Testing Software, a text-specific testing program that can be net-
worked for administering tests. The program allows instructors to
view and edit these test questions and also to add their own ques-
tions to create an unlimited variety of quizzes and tests.

FOR THE STUDENT:

Companion Website At www.prenhall.com/goodenough/, the
Companion Website offers a wealth of student learning tools. Each
chapter ofters an Online Study Guide designed to help students gain
focus with their limited study time. Study features include concise
summaries with pop-up windows displaying key figures and tables,
learning objectives, key term flashcards, interactive exercises, and
interactive practice quizzes loaded with specific useful feedback.
Web Tutorials use animation, interactivity, and quizzes to provide as-
sistance with the most challenging and important concepts in each
chapter. Icons alerting the student to the availability of specific tu-
torials have been included throughout the book. There is an access
card for the Companion Website in the front of all new copies of
the text. Students with used books can go to the web address above
to find out about getting access to the Companion Website.

Student Study Guide (printed study aid) by Claudia Douglass,
Central Michigan University The Student Study Guide is de-
signed to help students master the topics and concepts covered in
the textbook. The study guide contains several types of review
questions, including multiple choice, fill-in-the-blank, critical
thinking, matching, and labeling. It also includes study objectives,
summaries, key terms, and student study tips.

Understanding Human Biology: Laboratory Exercises by Mimi
Bres and Arnold Weisshaar, Prince George’s Community College
In both content and approach to learning, this lab manual is an ap-
propriate ancillary to Biology of Humans. It emphasizes developing
an understanding of the basic principles of human anatomy and
physiology, genetics and evolutionary change, ecology, and the im-
pact of human actions on the environment.
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HELPING STUDENTS UNDERSTAND HUMAN BIOLOGY

BiorLoGy oF Humans: CONCEPTS, APPLICATIONS, AND ISSUES
3 : is designed to motivate students to learn basic biological concepts.

GOODENOUGH

Mt : It does this by providing more examples and applications to students’

WALLACH m personal health, their environment, and society than any other book.

It also equips students with tools for developing reasoning skills so the

information they learn can be applied to life choices.

Biology is a visual science. For that reason graphics have been
meticulously designed to help students learn biological concepts.
Biology is not a native language for students. For that reason the

chapters have been written, rewritten, read by hundreds of reviewers,

il

Bl i i d begi d d th Id of
opportunity to enter into and begin to understand the world o

of Humans pportunity 8

human biology.

and carefully developed so that concepts are clearly stated. The

OlO gy combination of exceptional writing and graphics gives students the

Writing For Comprehension Reasoning Skills

* Accessible writing smoothly integrates just the right = Periodic interludes entitled stop and think and what would
amount of detail with intriguing applications to keep you do? ask the student to reflect and reason as well as to
students engaged consider bioethical issues

= Excellent metaphors and analogies abound to anchor = Most boxes end with provocative questions that invite
concepts to what students already know students to ponder broader aspects of an issue

®» Topic heads are written as declarative sentences to give = Applying the Concepts questions invite critical thinking

students an overview and framework for review and
understanding

= Occasionally a chapter ends with an exploring further box

(3
that makes connections between two or more chapters H elp 1 n g

Applications

= Seven SPECIAL TOPICS Chapters highlight important areas S d
that warrant detailed explanation and exploration, but t u e n tS

remain optional to instructors

= Interesting applications are woven into the text at every ' ’ d |
opportunity n e rS tan

= Contemporary, important issues are addressed in special boxes
entitled Health Issue, Social Issue, and Environmental Issue

» Each chapter ends with questions focused on Applying the H u m a n B l O l O gy

Concepts



CLEAR AND ENGAGING WRITING MOTIVATES STUDENTS

“The writing style is easy to read and

of the act 3 rMmation js
understand. | do choose textbooks that are verse, i c‘::‘g‘sz‘hc digestive system Likepa(:zsbsl:,:,al;geiy because
, , ’ ve syste y line i
readable for the students, so this text is complex organic moli’Cul:; jt:kt:st;h-e fﬁ°d We eat and breaklsntf,ee
2 » units CIr C i
similar to others | have used in that respect. Strcamﬂ;;n;licules small enough ¢ pe le:lslﬁ ssbumts it
elive €d 1nt
| think the students will be engaged and one of two fages: Jle;z:,; gy Ce“; Food molecyfes uluc:ni:l)lf) l::)d-
' . iti e used to : eet
motivated. | like the neutral, factual tl> (‘)‘;Syolr they may provide materials E,r,o‘;rde er,:ergy for daily aciy,
. L ; . e duggne th : owth and
presentation of the material without being in the byp may ﬁ?;}; Ojlil::;[ ;tc a hamburger o , bunr?g‘a}l,re :)é:;f
. or S .
judgmental or emotional about health used to build muscle; anq P the protein in the beef 5, b
Insulate nerve Bhers. the far may become myelii o ay be
issues.” be useless o 5. Without the digestive syst, " sheaths thar
us, because j¢ could never ystem, this food would
—JANICE IT0, reach the cells of oy body.

LEewARD COMMUNITY COLLEGE

“The text is easy to read, and clearly defines
new terms and concepts. It has distilled the

iveness of an
. demonstrate the effecnven? chapter to the most relevant material withou
A simple experiment o by your side until the o . ;
alves. Allow your hand to hang X tended. Place tWo0 removing important details. The examples wi
venous V ; ome dis ’ : - :
ins on the back of your hand bech end of one of the dis- be familiar to readers, and suggestions are
veins ! s from the other hand at the Then, leaving one fin- . | v _
fingertips nearest tO the knuckles. en,th s T given to relate concepts to known situations.
e ve“sid on the end of the vein, movg belood epmn. the This is very well done.”
rtip pres ing the
%; grgst, pressing firmly and squee;degand notice that \)100.d —MERRILEE ANDERSON,
“ the knuc but this MouUNT ALovsius COLLEGE

at the procedure, but
ist. You will see the velr;1 re-
revent the backward flow

- Lift the fingertip near
\i’rerllrrlnediately flls the vein. Repe

i e Wr
cime lift the fingertip near thalves ‘
main flattened, because the v

of blood.
“The writing style perfectly addresses the
non-science student population nicely.”

—KENNETH THOMAS,
NORTHERN ESsEx COMMUNITY COLLEGE
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“I really enjoy the writing style. It is
informative and accurate but casual.
It will engage the students. This
style, in addition to the Special
Topics sections and the wonderful
companion website, is the

main reason | switched to
Goodenough et al.”

—TAMATHA R. BARBEAU,
FRANCIS MARION UNIVERSITY

of skeletal muscle squeezes V

keletal muscle contracts
s blood past the valves to

Contraction
every time 2 §
This pressure pushes Dl ;i
T PYOP‘:}:_:? out of the uncappe
causes toothpaste to S

he tube is sque |
re%ardlessyoél::?:k:at moves backward fills the valves
relax, an

valves fill with blood, thc:ly extenciifsrthe
i i reven
e v:é?gir:e 52.6\)). Thus, the

ing direction I
versing direc ‘ i
always squeezing the veins and driving

“The writing style of the Goodenough text has a
very student-friendly tone...it is relaxed, easy to
read, much like a conversation.”

—LinbA McNALLy,
DAviDsoN COLLEGE

eins. Virtually

i veins.
it squeezes nearby
ward the heart.

e blood is not unlike the one that

d end of the tube
ezed. When skeletal muscles

r into the lumen of
g the flow of blood from re-
skeletal muscles are
blood toward the heart.

“Once again, | like the writing style of
Goodenough et al.'s book. | feel that

Drs. Goodenough, McGuire, and Wallace's
extensive background and experience in
teaching biology are reflected in their direct,
concise style of presenting the material.
Again, as mentioned previously, | have had
numerous positive comments about how
students like the textbook. These comments
are really the first from non-majors
students about their textbook and | never had
such feedback from the previous and
most recent textbooks used for our
human biology course.”

—ROBERT OKAZAKI,
WEBER STATE UNIVERSITY

Clear and

Engaging Writing

Motivates Students
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RICH IN APPLICATIONS AND CONNECTIONS

Psychoactive Drugs Alter C. ication between Neurons
a ‘ Drug Dependence Causes Continued Drug Use
| Alcohol Depresses the Central Nervous System

& The rate of alcohol absorption depends on its concentration
® Alcohol is distributed to all body tissues

® The elimination of alcohol from the body cannot be increased
@ Alcohol has many health-related effects

Drugs and the
Mind

s Psy Is THC
® Marijuana binds to THC receptors in the brain
= Long-term marijuana use has many effects on the body

h ey di
8T

® Legalization of medical marijuana is controversial

Stimulants Excite the Central Nervous System
® Cocaine augments the neurotransmitters dopamine and
norepinephrine
® Amphetamines augment the neurotransmitters dopamine and
norepinephrine

Hallucinogenic Drugs Alter Sensory Perception
Sedatives Depress the Central Nervous System
Opiates Reduce Pain

addie had decided to keep her wedding small and was ¢

Muwu 10 be planning it herself Even so, she was beginni
to feel overwheimed by all the details. After weeks

tq

g through a long mental checklist of er

awake nig

de, she realized that

s a decent night's sleep. Her doctor consentg

prescribe a mild sedative that helped her get more rest and feel caln
the days leading up to the celebration
The wedding went as smoothly and happily as she had dreq

tled in he

But a few weeks later, when she was beginning to fee!

life, Maddie stopped taking the sleeping pills and was distressed {

d up worse than ever. Alg

that her sleeplessness and anxiet

r nervous system had dev
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bout the cell cycle. In Chapters 20 and 21, we.
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of control over cell division.
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APPLICATIONS are woven
into the text more than

any other textbook.




\ I | —_ —’ ISSUE ESSAYS are designed

to capture student attention

The Ethics of Radiation Research on Humans ‘

and to get them to connect

In the United States, between about

1945 and 1971, a number of peo-
ple were exposed to radiation as part of re-
search into its effects and uses (Figure 2.A).
These people included termmally ill hospital pa-

tients, mentally delaye
ers, and scientists. Did
their families understa
periments? Did anyon
words, did the particig
ing for them, give the|

In one set of radiz
itary’s security concerr’
fully informing study .
1945 and 1947, 18 te
ceived injections of a ¢
was not disclosed to t|

for their iliness.

of such questions, terminally ill people are gen-
erally no longer used in research, except when
the purpose is to test an experimental treatment

The principle of informed consent was

able, although in others, informed consent was ‘
properly obtained. In 1974, the U.S. Department
of Health, Education, and Welfare established

requlations for all research with human subjects.

However, it was not until 1991 that these requ-

During the first three-quarters of the

twentieth century, over 30 million
tons of asbestos were used for various purposes
in the United States. About half a million people
are estimated to have died as a result. What is as-
bestos? Why do we use it? And why do we
sometimes die from it?

Asbestos is a fibrous silicate mineral, found in

many forms in nature, that is strong, flexible, and
vemstant to heat and corrosion (Flgure 3 A). Be-

Asbestosis is the most common disease
caused by exposure to asbestos. It results from
the dangerous interaction between asbestos and
lysosomes. Apparently, cells responsible for clean-
ing the respiratory passages engulf small particles
of asbestos inhaled into the lungs; lysosomes in-
side the cleaning cells then fuse with the vesicles
containing the asbestos particles. Unfortunately,
the lysosomal enzymes cannot break down the
asbeslos pamcles lnslead the particles destabi-

M

Asbestos: The Deadly Miracle Material

present in many buildings constructed before the
ban went into effect. This point was made
painfully clear when asbestos was detected in the
debris and dust at the site where the World Trade
Centers collapsed on September 11, 2001. As-
bestos had been used as insulation in parts of the
towers.

What can be done about the asbestos al-
ready present in our schools and workplaces? It is
generally recommended and often required that

science to broader realms.

: losed by other

|asealant. Ex-

Correcting Vision Problems

Although most people wear glasses
to correct vision problems, almost
20 million Americans use contact
lenses instead. The contact lens sits
on the cornea over a layer of tears. The outer
surface of the lens is the corrective surface, and
the inner surface fits snugly on the cornea
There are two types of contact lenses. Rigid gas-
permeable lenses are made of slightly flexible
plastic. These lenses are tough and durable, but
some people find that they irritate the eyes. Soft
lenses are made of a more malleable plastic. Al-
though soft fenses are gentler on the eyes, they
become scratched and damaged more easily.
Contact lenses must be cleaned and disin-

frequent insertion and removal of lenses would
reduce trauma to the cornea. However, a serious
safety concern with contact lenses that are left
in overnight or for extended periods of time is
ulcerative keratitis, a condition in which the cells
of the cornea may be rubbed away by the con-
tact lens, sometimes leading to infection and
scarring. If not promptly treated, ulcerative ker-
atitis can lead to blindness. Another problem
with leaving contact lenses in overnight seems
to be a reduced oxygen supply to the cornea,
which causes it to swell.

Many people who are tired of depending
on glasses or contact lenses have opted to un-
dergo laser eye surgery. This procedure is popu-

instead of in the entire cornea, eliminating some
of the complications caused by the deeper
corneal flaps. LASEK is used mostly for people
who are poor candidates for LASIK because
their corneas are thin or flat. In yet another pro-
cedure, photorefractive keratectomy (PRK), a
surgeon uses short bursts of a laser beam to
shave a microscopic layer of cells off the corneal
surface and flatten it. A computer calculates and
controls the laser exposure.

The shape of the cornea can also be altered
using a surgical procedure that does not involve
lasers. A surgeon can place corneal ring seg-
ments, two tiny crescent-shaped pieces of plas-
tic, in the cornea to flatten it. This 15-minute

hod is best in
sealing or re-

Rich in Applications

and C
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