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uman Biology introduces students to the anatomy
Hand physiology of the human body. All systems of

the body are represented, and each system has its
own chapter. The text also helps students understand that
humans are a part of the biosphere and that human activities
can have environmental consequences.

This eighth edition is particularly exciting because two
new chapters have been added and the sequence of chap-
ters has been reorganized. Chapter 21, “Parasites and
Pathogens,” considers selected human diseases. I was
prompted to add this chapter now that emerging diseases,
antibiotic resistance, and pathogens as weapons have be-
come topics of increasing human concern. Only through
knowledge can students know how to protect themselves.
Chapter 26, “Population, Resources, and Pollution,” empha-
sizes that human population size and resource consumption
go hand and hand with pollution. Students need a global
perspective of environmental problems, especially since the
countries of the world now convene regularly to try to solve
these problems.

The Birth of Human Biology

When I was teaching general biology, it became apparent to
me that students were very interested in how their bodies
worked, how to keep them healthy, and how they can occa-
sionally malfunction. Students also found environmental
concepts intriguing. I decided it would be possible to write a
text and develop a course for nonmajors that built on these
interests while teaching biological concepts and how scien-
tists think and carry out research.

The application of biological principles to practical hu-
man concerns is now widely accepted as a beneficial ap-
proach to the study of biology. Students should leave college
with a firm grasp of how their bodies normally function and
how the human population can become more fully inte-
grated into the biosphere. We are frequently called upon to
make health and environmental decisions. Wise decisions
require adequate knowledge and can help ensure our con-
tinued survival as individuals and as a species.

In this edition, as in previous editions, each chapter pre-
sents concepts clearly, simply, and distinctly so that students
will feel capable of achieving an adult level of understand-
ing. Detailed, high-level scientific data and terminology are
not included because I believe that true knowledge consists
of having a working understanding of concepts rather than
technical facility.
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Pedagogical Features

Human Biology excels in pedagogical features. Each part
opens by highlighting the central ideas of the chapters
within that part and telling the reader how the topics con-
tribute to biological understanding.

Each chapter begins with an integrated outline that
numbers the chapter’s sections and, new to this edition, uti-
lizes questions rather than statements to introduce concepts.
The questions are meant to stimulate student interest in
finding the answers within the chapter. The Online Learning
Center supplies the answers if students are having difficulty.
Each chapter also features an opening vignette that tells a
human interest story designed to intrigue students so that
they want to learn more.

The numbering system in the chapter outline is contin-
ued in the chapter itself and in the summary so that in-
structors can assign only certain portions of a chapter if
they wish. As you may know, my staff and I page the book
before it goes to the publisher. We make sure that each new
section starts at the top of a page and that each illustration
is on the same page as its reference or on the facing page.
Therefore, a student never needs to turn the page to find an
illustration!

Questions at the end of the chapters are of both the essay
and objective type:

* Studying the Concepts reviews the content of the
chapter and requires students to write out their
answers.

* Testing Your Knowledge of the Concepts includes
only objective questions, and their number has been
substantially increased.

* Understanding Key Terms lists the boldfaced terms
in the chapter and gives the page number where
each term is defined. Following the list is a matching
exercise that allows students to test their
understanding of the terms.

IMlustrations

The illustrations are not only visually motivating but also
have many other features that students will find helpful.
Students who are visual learners will particularly appreciate
the care with which each illustration has been developed
and executed. Color coordination includes assigning colors
to the various classes of organic molecules and to the differ-
ent human tissues and organs.



Visual Focus illustrations provide a conceptual
overview that relates structure to function. Step-by-step de-
scriptions take a concept that could be difficult to under-
stand and turn it into one that students can readily grasp.
For example, in Figure 12.5, boxed statements explain
synapse structure and function, from the complete neuron to
an enlargement of a receptor for a neurotransmitter. As with
many other illustrations, a micrograph is included. In this
case, the micrograph illustrates that many axons communi-
cate with a cell body:.

This edition increasingly uses icons, small drawings that
help students see how a particular structure is part of a big-
ger one. For example, the icon of an eye reminds students of
the overall location of the retina as its structure is discussed
in detail.

New Parts and Chapters

As mentioned, the sequence of chapters has been reorga-
nized. Part VII, “Human Disease,” is a new part that brings
together chapters formerly widely separated and also in-
cludes one of the new chapters. This part begins with Chap-
ter 20, “Defenses Against Disease,” which now concentrates
solely on immunity. The new chapter, entitled “Parasites
and Pathogens,” occurs next, and is followed by Chapter 22,
“Sexually Transmitted Diseases,” which now includes the
information that was formerly in the AIDS supplement.
Concluding Part VII is an updated Chapter 23, “Cancer.”

Part VIII, “Human Evolution and Ecology,” has been ex-
panded with the addition of Chapter 26, “Population, Re-
sources, and Pollution,” a new chapter that considers these
topics from a global perspective. This chapter discusses five
resources—land, water, food, energy, and minerals—and of
utmost interest, includes a forecasting of the hydrogen-solar
revolution. Chapter 25, “Global Ecology,” explains the fun-
damentals of ecology with the entire biosphere in mind,
while Chapter 27, “Saving the World’s Biodiversity,” con-
centrates on how we can preserve other species of the world
and why we should.

Bioethical Issues

As in the previous edition, students are asked to apply the
biological concepts to the many and varied perplexing
bioethical issues facing society every day. A multistep
process that involves the Online Learning Center is de-
signed to help them develop a strategy for thinking through
issues and coming to a decision after studying conflicting
opinions. First, each issue is featured in a Bioethical Focus
text box, which presents both sides of an issue and asks a se-
ries of thoughtful questions that can serve as the basis for
class discussion. Then students are directed to the Online
Learning Center where more information is available on
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such topics as genetic disease testing, modern reproductive
technologies, human cloning, AIDS vaccine trials, animal
rights, and fetal research. There, students have the opportu-
nity to carry out the following activities:

Taking Sides. Students answer a series of questions, and
their answers are tallied so that their original
positions are revealed.

Further Debate. Students are directed to read articles on
both sides of the issue.

Explain Your Position. Students are asked to defend their
positions in writing. They can e-mail their essays to
their professor.

Applications

The human applications featured in Human Biology are
many and varied. Some topics are integrated into the run-
ning text, and others are discussed more fully in boxed read-
ings of two types: Health Focus and Ecology Focus.
Throughout the text, the focus readings carry the two
themes of preserving our bodies and preserving the bio-
sphere.

Among the applications are such topics as eating disor-
ders, allergies, pulmonary disorders, hepatitis infections,
modern reproductive technologies, the Human Genome
Project, and gene therapy. Other topics, such as the cloning
of humans and xenotransplantation, are also included. Of
particular interest to students will be two Health Focus
boxes new to this edition: “Living with Klinefelter Syn-
drome” and “New Cures on the Horizon”; the latter pertains
to the benefits of the Human Genome Project.

Homeostasis

This edition of Human Biology again places an emphasis on
homeostasis. The revised Chapter 4, entitled “Organization
and Regulation of Body Systems,” discusses the principles
of homeostasis and the contributions of the various systems
to keeping the internal environment relatively constant.
Well-designed illustrations, especially in Chapter 14, “The
Endocrine System,” show how negative feedback control is
essential to homeostasis. In each systems chapter, a Human
Systems Work Together feature describes how the particular
organ system being discussed works with other systems to
achieve homeostasis.

Technology

Many resources are available to help students understand
the content of this textbook. In addition to the end-of-
chapter questions and a printed study guide, the Online



X Preface

Learning Center at www.mhhe.com/maderhuman8 con-
tains readings, quizzes, animations, and other activities to
help students master the concepts. As with the previous edi-
tion, text material and technology complement one another.

For example, Bioethical Focus and Human Systems Work
Together features have an associated online exercise that
helps students make better use of these stimulating features.

ew of Changes to

New Parts and Chapters

The sequence of chapters has been reorganized, and a new part
and two new chapters have been added. Part VII “Human Dis-
ease” is a new part and includes a new chapter, “Parasites and
Pathogens.” Part VIII “Human Evolution and Ecology” in-
cludes the new chapter “Population, Resources, and Pollution.”

Chapter Opening Page

The chapter outline now contains questions listed according to
the major sections instead of statements. The questions are de-
signed to start students thinking about and learning concepts.

Ilustrations

Many new illustrations have been added. Visual Focus pieces
that cover a process from start to finish with boxed explanations
have been revised.

logy Eighth Edition

Bioethical Focus

As before, most chapters include a bioethical issue, which is also
discussed in the Online Learning Center. New to this edition are
issues entitled Cloning of Humans, Stopping the Spread of
Emerging Diseases, and Oil Drilling in the Arctic Wildlife
Refuge.

e-Learning Connection

Online study aids are organized in a new format according to
major sections of a chapter on the Online Learning Center. Stu-
dents can easily determine what resources are available for help
with difficult concepts. Visit www.mhhe.com/maderhumans$

Testing Your Knowledge of the Concepts

Each chapter now contains 25-40 mainly multiple choice ques-
tions to better prepare students for exams.



LEARNING SUPPLEMENTS FOR THE STUDENT

Student Study Guide Mg Contestion _
Concepts Questions IMedic
To ensure close coordination with the text, Dr. Sylvia P ,
Mader has written the Student Study Guide that *  Animaltissues canbe I What arethe four major tissue
P : g categorized into four major types found in the human hody?
accompanies the text. Each text chapter has a iyes: el comective, | 1. How is eyl iee
” % & % % muscular, and nervous tissues. classified? Whe: Y
corresponding study guide chapter that includes a listing '
v . . * Epithelial tissues line body
of objectives, study questions, and a chapter test. Answers e B o
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to the study questions and the chapter tests are provided to e What are mj Stas
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give students immediate feedback. L Wt ot
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1 1 1 1 1 - examples of this type of tissue?
in the text, and the questions in the study guide are L o
sequenced according to those concepts. Instructors who activities of the other tissues b e b i
b ¥ and body parts types in the body?
make their choice of concepts known to the students can
4 o . i 42 Bady Cavities and Bod:
thereby direct student learning in an efficient manner. B 0
{ > . i i 1. What are wo major body Art Labeling Ac
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find that performance increases dramatically. e i e
ISBN 0-07‘234733’3 membranes?
43 Organ Systems
e Organs ate groupedinto organ = 1. What is the overall functionof  Art Labeling
: . tems, sach of which hi y 9 e Hum .
Onllne Lea‘rnlng Center :ﬁci:;isz::gﬁlrzzﬁ‘znsc. - 2 t 15 the integumentary . Hll[:m i
. . . system? e Human$ ay 111
The Human Biology Online Learning Center (OLC) at o :
www.mhhe.com/maderhumans8 offers access to a vast
array of premium online content to fortify the learning and AccessScience is the online version of McGraw-Hill’s
teaching experience for students and instructors. Encyclopedia of Science & Technology. Link to this
site free of charge from the Online Learning Center.
Student Edition. The Student Edition of the OLC features a Essential Study Partner This collection of interactive
wide variety of tools to help students learn biological study modules contains hundreds of animations,
concepts and to reinforce their knowledge: learning activities, and quizzes designed to hel
8 %

Online Tutoring This tutorial service is moderated by students grasp complex concepts.

qualified instructors. Help with difficult concepts is
only an e-mail away!

e-Learning Connection Online study aids are
organized according to the major sections of each
chapter. Practice quizzes, interactive activities,
animations, labeling exercises, flashcards, and
much more will complement the learning and
understanding of human biology.

General & Human Biology Essential Study Partner Version 2

EVOLUTION
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TEACHING SUPPLEMENTS FOR THE INSTRUCTOR

McGraw-Hill offers a variety of tools and technology
products to support the eighth edition of Hunan Biology.
Instructors can obtain teaching aids by calling the
Customer Service Department at (800) 338-3987 or by
contacting their local McGraw-Hill sales representative.

Human Biology Laboratory Manual

LABORATORY MANUAL The Human Biology
Laboratory Manual, eighth
o 1 ' 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 human
biology and the specific
content of the chapter to
which the lab relates, as well as gain a better understanding
of the scientific method. ISBN 0-07-242100-2

SYLVIA S. MADERY

Digital Content Manager

This collection of multimedia resources provides tools for
rich visual support of your lectures. You can utilize artwork
from the text in multiple formats to create customized
classroom presentations, visually based tests and quizzes,
dynamic course website content, or attractive printed
support materials. The digital assets on this cross-platform
CD-ROM are grouped within the following easy-to-use

. b IIIGITM&M&H

Human Biology
_ Eighth Edition

Sylvia S. Mader

ﬁl 2004
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Active Art Library Illustrations depicting key
processes have been converted to a format that
allows each figure to be broken down to its core
elements, thereby allowing the instructor to
manipulate the art and adapt the figure to meet the
needs of the lecture environment.

Animations Library Harness the visual impact of key
physiological processes in motion by importing
these full-color animations into classroom
presentations or course websites.

Art Libraries Full-color digital files of all illustrations
in the book, plus the same art saved in unlabeled
and gray scale version, can be readily incorporated
into lecture presentations, exams, or custom-made
classroom materials.

Tables Library Every table that appears in the text is
provided in electronic format.

Photos Libraries All photos from the text are available
on this CD-ROM. A separate folder contains
hundreds of additional photos relative to the study
of human biology.

PowerPoint Lecture Outlines A ready-made
presentation that combines lecture notes and art is
written for each chapter. They can be used as they
are, or the instructor can tailor them to preferred
lecture topics and sequences.

PowerPoint Art Slides Art, photographs, and tables
from each chapter have been pre-inserted into
blank PowerPoint slides.

Instructor’s Testing and Resource CD-ROM

This cross-platform CD-ROM provides a wealth of
resources for the instructor:

Computerized Test Bank utilizes Brownstone
Diploma® testing software to quickly create
customized exams. This user-friendly program
allows instructors to search for questions by topic
or format; edit existing questions or add new ones;
and scramble questions and answer keys for
multiple versions of the same test. Word files of the
test bank are included for those instructors who
prefer to work outside of the test-generator
software.

Instructor’s Manual provides behavioral objectives,
extended lecture outlines, and student activities. In
addition, there is an explanation of text changes
and reorganization as well as information on new
and revised illustrations and tables.
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The Human Biology Online Learning Center (OLC) at
www.mhhe.com/maderhuman8 offers access to a vast
array of premium online content to fortify the learning and
teaching experience for students and instructors.

Instructor Edition. In addition to all of the resources for
students, the Instructor Edition of the Online Learning
Center has these assets:

¢ Laboratory Resource Guide A preparation guide
that provides set-up instructions, sources for
materials and supplies, time estimates, special
requirements, and suggested answers to all questions
in the laboratory manual.

e PageOut McGraw-Hill’s exclusive tool for creating
your own website for your general biology course. It
requires no knowledge of coding and is hosted by
McGraw-Hill.

e Course Management System OLC content is readily
compatible with online course management software
such as WebCT and Blackboard. Contact your local
McGraw-Hill sales representative for details.

Transparencies

This set of overhead transparenc1es includes all line art in
the textbook plus tables. Images are printed with better
visibility and contrast than ever before, and labels are large
and bold for Clear pro]ectxon.

Mader Micrograph Slides :
This set contains one hundred 35mm slides of many of the

photomicrographs and electron rmcrographs in the text.
ISBN 0-07-239977-5

Life Science Animations Library 3.0 CD-ROM

This CD-ROM contains over 600 full-color animations of
biological concepts and processes. Harness the visual
impact of processes in motion by importing these files into
classroom presentations or online course materials.

ISBN 0-07-248438-1
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GUIDED TOUR

Chapter 7

Cardiovascular
System

Chapter Concepts

7.1 The Blood Vessels
* What types of blood vessels are there? 122
* What is the structure and function of these
vessels?  122-23 o

Figure 7.1 Heart transplant operation.

Will it be safe one day to use pigs’ hearts for human transplant
operations? Pigs have been genetically engineered to be
immunocompatible with humans, but there is the possibility of
acquiring a virus unique to pigs

Chapter Concepts

7.2 The Heart o
* Why is the heart called a double pump? 125
¢ What keeps the heartbeat regular? 126-27

7.3 Features of the Cardiovascular System
« What does the pulse rate of a person
indicate? 128
* What accounts for the flow of blood in the
arteries?  128-29
* What accounts for the flow of blood in the
veins? 129

7.4 The Cardiovascular Pathways
* What is the relative oxygen content of the blood
flowing in the pulmonary artery compared to
that in the pulmonary vein? Explain. 130
* What is the pathway of blood in the pulmonary
cireuit? In the systemic circuit?  130-31

7.5 Lymphatic System
* How does the lymphatic system assist the
cardiovascular system? 132

* What role do lymphatic organs play in
purifying the lymph and the blood? 133
7.6 Cardiovascular Disorders
* What degenerative circulatory disorders are
common in humans? 135
7.7 Homeostasis
* How does the cardiovascular systern work with
the other systems of the body to maintain
homeostasis?  137-38

D olores Manning, a 50-year-old mother of six, had
congestive heart failure. Her heart was unable to
beat effectively; blood was backing up in blood vessels
and fluids were collecting in her lungs. She might suffo-
cate, A diuretic helped rid her body of excess fluid, but she
was still sick. Dolores needed a heart transplant (Fig. 7.1).

Doctors didn't know when a heart might become
available, so in the meantime they gave Dolores an
LVAD (left ventricular assist device). This device takes
over some of the heart's pumping functions so that the
heart doesn't have to work so hard. Surgeons implanted
the device in an abdominal “pocket” of skin they created.
It was run by a small electric generator. The device
worked so well that Dolores was able to exercise and in-
crease her fitness. But she still felt constrained by not
having a fully functioning heart. Everyone said the im-
provement in her general health was bound to increase
the chance of a successful heart transplant. Still there
was a problem. No one knew when a heart might be-
come available

While Dolores was waiting, she came across an arti-
cle about pigs whose tissues had been genetically altered
to be compatible with those of any human being. The idea
is that some day pigs will be a source of organs for trans-
plantation into humans. Dolores was desperate to lead a
normal life with her children, so she asked the doctors if
she could have a pig's heart. “It's experimental right now,"
the doctors said. “Some investigators are afraid that the
tissue of a pig might give the human recipient a virus
present now only in pigs.” “I'm willing to take a chance,
Dolores said

The chapter begins with an integrated outline that
numbers the major topics of the chapter. The concepts
for each topic are in a question format to stimulate
student interest in finding the answers within the

chapter.

Internal Summary Statements

Occasionally, peristalsis begins even though there is no food
in the esophagus. This produces the sensation of a lump in
the throat.

The esophagus plays no role in the chemical digestion of
food. Its sole purpose is to conduct the food bolus from the
mouth to the stomach. Sphincters are muscles that encircle
tubes and act as valves; tubes close when sphincters con
tract, and they open when sphincters relax. The entrance of
the esophagus to the stomach is marked by a constriction,
often called a sphincter, although the muscle is not as devel-
laxation of the sphincter al-
lows the bolus to pass into the stomach, while contraction
prevents the acidic contents of the stomach from backing up
into the esophagus.

Heartburn, which feels like a burning pain rising up
into the throat, occurs during reflux when some of the stom
gus. Wher
curs, a contraction of the abdominal muscles and diaphragm

oped as in a true sphincter. R

ach contents escape into the esoph

vomiting oc

propels the contents of the stomach upward through the
esophagus.

w,  Theair passage and food passage cross in the

A summary statement appears at the end of each major
section of the chapter to reinforce the concepts just
discussed and help focus students’ efforts on the most

important concepts.

Xiv

~ 2% pharynx, which takes food to the esophagus. The
esophagus conducts the bolus of food from the
pharynx to the stomach. Peristalsis begins in the
esophagus and occurs along the entire length of
the digestive tract

adventitia

lumen

mucosa

— submucosa

muscularis

serosa

Figure 5.4 Wwall of the digestive tract

a. Several different types of s found in the w

s are

b. Micrograph of the wall of the esophagus.

Chapter5  Digestive System and Nutrition 81

The Wall of the Digestive Tract
The wall of the esophagus in the abdominal cavity is com

parable to that of the digestive tract, which has these layers
(Fig. 5.4).

Mucosa (mucous membrane layer) A layer of
epithelium supported by connective tissue and
smooth muscle lines the lumen (central cavity) and
ndular epithelial cells that secrete
digestive enzymes and goblet cells that secrete

mucus.

contain:

Submucosa (submucosal layer) A broad band of loose
connective tissue that contains blood vessels lies
beneath the mucosa. Lymph nodules, called
Peyer’s patches, are in the submucosa. Like the
tonsils, they help protect us from disease

Musc
muscle make up this section. The inner, circular

ris (smooth muscle layer) Two layers of smooth

layer encircles the gut; the outer, longitudinal layer
lies in the same direction as the gut. (The stomach

also has oblique muscle

Serosa (serous membrane layer) Most of the digestive
tract has a serosa, a very thin, outermost layer of
squamous epithelium supported by connective
tissue. The serosa secretes a serous fluid that keeps
the outer surface of the intestines moist so that the
organs of the abdominal cavity slide against one

another. The esophagus has an outer layer

composed only of loose connective tissue called the

adventitia,

ongitudinal muscle

il <iH)
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Bioethical Focus Boxes

Looking at Both Sides is an online feature to help
students further explore the complicated issues
discussed in the Bioethical Focus boxes. Students
g0 to the Bioethical Focus activity in the e-Learning
Connection on the Online Learning Center, where
they find the following activities:

Taking Sides is a short quiz that helps students
decide which side of the issue they identify
with at the outset.

Further Debate facilitates the students’
continued investigation of the issue by
providing websites for further study.
Students are asked questions that help
them analyze the information and
arguments provided.

Explain Your Position requires that students
express and defend their position in
writing. Responses can be e-mailed to the
instructor if he or she wishes.

Human Systems Work Together

These helpful boxes illustrate how the system
being discussed works with the other systems of
the body to achieve homeostasis. An online
component further emphasizes this vital concept:

* Systems Scramble is a matching exercise
based on the Human Systems Work Together
boxes. :

* Systems Review follows with questions that
require students to integrate what they have
learned about the body systems.

A Healthy Lifestyle

£

According to a 1993 study, about one million deaths a vear in
ould be prevented if people adopted the
134. To-

Decide Your Opinion

1. Do you think employers who pay for their employees

health insurance have the right to demand, éncourage, or

t the na-
To what .

duge health

support a healthy lifestyle?
> you think all participants in & health insurance

lengths should we go to prevent these deaths 1ld qualify for the same benefits, regardless of
care costs? >

EA, Miller, a meat-packing entity of ConAgra in Hyrum, s
Utah, charges extra for medical cove

hical to encourage people to adopt a

P
ge of employees who Bk o feloten

“We want to teach employces (o be resp
ior.” Anthem Blue Cross-Blue Shield

s, “It seems like they are

program, has mixed
trying to control us, but then, on the other hand, I know of folks

who found out they had

Figure 7B  Eating habits.

whether at work or at home—but some admit they still manage Does an employ with health insurance have

who provides y
the right to require you to have a healthy lifestyle?

to sneak a smoke

Looking at Both Sides

Every bioethical issue has at least two sides. Even if you already Taking Sides Decide your initial opinion by answ

series of questions. Ther

if your opinion chan

completing the next two activities.

Further Debate

information on thi

icles that give you further

Explain Your P

and then defen

ypinion. You can

e-mail your position tc he or she wishes
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SummafiZing the Concepts

‘The summary is organized according to the major

sections in the chapter and helps students review
the important topics and concepts.
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mmarizing the Concepts

7.1 The Blood Vessels
Blood vessels include arteries (and arterioles) that take blood away

from the heart; capillaries, where exchange of substances with the

tissues occurs; and veins (and venules) that take blood to the heart

7.2 The Heart
The heart has a right and left side and four chambers. On the right
side, an atrium receives O,-poor blood from the body, and a ventri
cle pumps it into the pulmonary circuit. On the left side, an atrium
receives O-rich blood from the lungs, and a ventricle pumps it into
the systemic circuit. During the cardiac cycle, the SA node (pace-
maker) initiates the heartbeat by causing the a

o contract. The
AV node conveys the stimulus to the ventricles, causing them to
contract. The heart sounds, “lub-dup,” are due to the closing of the
atrioventricular valves, followed by the closing of the semilunar
valves.

7.3 Features of the Cardiovascular System

The pulse rate indicates the heartt

at rate. Blood pr

by the beating of the heart accounts for the flow of b}

teries, but bec

se blood pressure drops off after the capillaries, it
cannot cause blood flow in the veins. Skeletal muscle contraction,
the presence of valves, and respiratory movements account for
blood flow in veins. The reduced velocity of blood flow in capillar

ies facilitates exchange of nutrients and wastes.

7.4 The Cardiovascular Pathways
The cardiovascular system is divided into the pulmonary circuit
and the systemic circuit. In the pulmonary circuit, the pulmonary
trunk from the right ventricle and the two pulmonary arteries take
Os-poor blood to the lungs, and four pulmonary veins return O,

rich blood to the left atrium. To trace the path of blood in the sys
temic circuit, start with the aorta from the left ventricle. Follow its
path until it branches to an artery going to a specific organ. It can
be assumed that the artery divides into art

ioles and capillaries
and that the capillaries lead to venules. The vein that takes blood to
the vena cava most likely has the same name as the artery that de-

livered blood to the organ. In the adult systemic circuit, unlike the
pulmonary circuit, the arteries carry Ox-rich blood, and the veins

carry Ox-poor blood

7.5 Lymphatic System
The lymphatic system is a one-way system taking excess tissue

fluid (lymph) to the subclavian veins. The lymphatic vessels
constructed similarly to the cardiovascular veins and contain
alves to keep lvmoh movine from the tissues to the veins, The

7.7 Homeostasis
Homeostasis is absolutely dependent upon the cardiovascular sys-
tem because it serves the needs of the cells. However, several other

body systems are critical to the functioning of the cardiovascular
system. The digestive system supplies nutrients, and the respira

tory system supplies oxygen and removes carbon dioxide from the

blood. Like the heart, the nervous and endocrine systems are in-
volved in maintaining the blood pressure that moves blood in the
arteries and arterioles. The lymphatic system returns tissue fluid to
the veins where blood is propelled by skeletal muscle contraction

and breathing 1

Studying the Concepts

vements

1. What types of blood vessels are there? Discuss their structure
and function. 122-23

2. Trace the path of blood through the heart, mentioning the
vessels attached to, and the valves within, the heart. 125
Describe the cardiac cycle (using the terms systole and
diastole), and explain the heart sounds. 126

4. Describe the cardiac conduction system and an ECG. Tell
how an ECG is related to the cardiac cycle. 127

5. In what type of vessel is blood pressure highest? Lowest?
Why is the slow movement of blood in capillaries
beneficial? 128-29

6. What factors assist venous return of blood? 129

7. Trace the path of blood in the pulmonary circuit as it travels
from and returns to the heart. 130

8. Trace the path of blood to and from the kidneys in the
systemic ci 130-31

9. List three functions of the lymphatic system, and tell how
these functions are carried out. How is a lymphatic vessel like

cardiovascular vein? 132

10. What is atherosclerosis? Name two illnesses associated with
hypertension and thromboembolism. 13

11. Discuss the medical and surgical treatment of cardiovascular
disease. 13! 7

How does the

ardiovascular system help maintain

homeostasis? 137-38

How does the live

t the cardiovascular system in

Your Knowledge of the Concepts

Choose the best answer for each question

142
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Which of these statements is true of lymph nodes?
1. Lymph nodes occur in particular regions of the body

b. Lymph nodes contain lymphocytes.

Lymph nodes filter the lymph
1. Lymph nodes, like the spleen, filter blood

e. All but d are true

All arteries in the body contain oxygen-rich blood, with the
exception of the
1. aorta
b. pulmonary arteries
renal arteries
1. coronary arteries

The cardiac veins directly enter the
1. inferior vena cava

b. superior vena cava.
right atrium
1. left atrium

The “lub,” the first heart sound, is produced by the
closing of
1. the aortic semilunar valve
the pulmonary semilunar valve
the right tricuspid (atrioventricular) valve
1. the left bicuspid (atrioventricular) valve, or mitral
valve
e. both atrioventricular valves.

The QRS wave of an ECG should be associated with
a. systole of the atria.
b. diastole of the atria.

systole of ventricles.

1. diastole of the ventricles.

Label this diagram of the heart

Understal Key Terms

aneurysm 135

lymph 132
lymphatic system 132

lymphatic vessels 132

worta 130 lymph nodes 133

arteriole 122 myocardium 124
Ty 122 pacemaker 126
erosclerosis 135 pericardium 124

atrioventricular bundle 126 phiebitis 1

atrioventricular valve 124
atrium 124

plaque 1
pulmonary artery 125
AV (atrioventricular) node 126
blood pressure 128

capillary 122

pulmonary circuit 130
pulmonary vein 125
pulse 128

cardiac cycle 126 Purkinje fibers 126
SA (sinoatrial) node 126
semilunar valve 124

chordae tendineae 124
congestive heart failure 136
coronary artery 131
diastole 126

septum 124
spleen 133
diastolic pressure 128 stroke 135
edema 132

electrocardiogram (ECG)

superior vena cava 130
27 systemic circuit 130
embolus 135 systole 126
heart 124

heart attack 135

hemorrhoids 137

systolic pressure 128
thromboembolism 135
thrombus 135

hepatic portal system 131 valve 123
hepatic portal vein 131 varicose veins 137
hepatic vein 131 vein 122
ventricle 124
venule 123

hypertension 135
inferior vena cava 130
Match the key terms to these definitions.

Relaxation of a heart chamber

RN - -
areas below the dia

mic vein that returns blood from body

¢. —_ Rhythmic expansion and recoil of arteries resulting
from heart contraction; can be felt from outside the body

d Abnormal accumulation of fluid in the tissues; can
lead to a swelling of a body part
€. Thatpart of the cardiovascular system that serves

body parts and does not include the ga

changing surfaces in

the lungs.

In questions 1-4, match the descriptions to the circuit in the key
swers may be used more than once

y:

pulmonary circuit ¢ both pulmonary and systemic

systemic circuit

Arteries carry Oy-rich blood.

Carbon dioxide leaves the capillaries, and oxygen enters the
capillaries.

Arteries carry blood away from the heart, and veins carry
blood toward the heart

Contains the renal arteries and veins,

Studying the Concepts

-
-

This page-referenced
question set follows the
sequence of the chapter and
reviews the concepts that
are presented.

Testing Your Knowledge
of the Concepts

These objective questions
allow students to test their
ability to answer recall-
based questions. Answers
to these questions are given
in the Appendix.

Understanding Key Terms

Website Reminder

Online Learning Center -

The Online Learning Center provides a wealth of information fully
organized and integrated by chapter. You will find practice quizzes,
interactive activities, labeling exercises, flashcards, and much more
that will complement your learning and understanding of human
biology

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

Located at the end of each chapter is this reminder
that quiz questions and additional learning
activities are on the Online Learning Center.
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