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Preface -

Understanding Human Anatomy and Physiology is written for
students who are taking a one-semester course in anatomy
and physiology. It covers all the basic information neces-
sary for a general understanding of the structure and func-
tion of the human body.

The writing style and depth of presentation are appro-
priate for students who have little background in science
and who are just beginning to pursue a career in an allied
health field. Each chapter presents the topic clearly, simply,
and distinctly so that students will feel capable of master-
ing the chapter learning objectives.

Understanding Human Anatomy and Physiology excels in
pedagogical features which are described in the Guided
Tour.

The Fourth Edition Changes

New and vibrant illustrations are a part of an art program
that will motivate students because of its appeal. The Vi-
sual Focus illustrations and the Working Together illustra-
tions have also been redone to increase their vitality. The
illustrations in certain chapters, such as the cell chapter
and the skeletal system chapter, have icons which will help
students relate the part to the whole.

All chapters have been revised in this edition to update
where necessary and to increase student learning of diffi-
cult concepts. The end of chapter and the end of text mate-
rial have also been expanded. There are more objective
questions in most chapters and 50 additional Further
Readings have been added to Appendix D.

This edition uses three different icons at the end of fig-
ure legends, or the titles of sections, to-alert students to
technology resources. The icons are:

% Indicates The Dynamic Human: the 3D Vlsual
Guide to Anatomy and Physiology, a CD-ROM.

0 Indicates the WCB Life Science Animations, a video-
tape series that covers key physiological processes.

B Indicates animations in the Essential Study Partner
CD-ROM, an interactive student study tool.

The Correlation section of the Preface, p. xxii, correlates

these resources to the text.

vili

The New Technology

Many technology aids are available for use with Under-
standing Human Anatomy and Physiology

New to this edition, the Mader home page contains an
Online Learning Center with instructor and student re-
sources such as Web links, Quizzes, Study Guide, Case
Studies, Clinical Applications and Matching Activities
provides additional resources student will enjoy and ap-
preciate. Each chapter in the text ends with Website Link,
a section that gives the Mader home page internet ad-
dress.

The Essential Study Partner, free with each text, is an in-
teractive student study tool which contains more than 100
animations and more than 800 learning activities. This pow-
erful CD-ROM contains a text guide correlated to the mater-
ial presented in Understanding Human Anatomy and
Physiology. A film icon placed in the text beside topics and
concepts that are animated on this resource.

The Organization of the Text

This edition of Understanding Human Anatomy and Physiology.
has a renewed emphasis on homeostasis. A significant por-
tion of chapter 1 is devoted to explaining the concept of
homeostasis and outlining the role the systems of the body
play in to maintaining homeostasis. The Working Together
illustrations that appear throughout the text describe how
each organ system works with other systems to achieve
homeostasis.

Part I: Human Organization

Chapter 1 explains the organization of the human body
and the terms used to describe the location of body parts.
It introduces the various organ systems and the concept of
homeostasis, an equilibrium that is maintained by these
systems.

" Chapters 2 through 4 describe the chemistry of cell, cell
structure and function, body tissues and membranes.
Chapter 5 reviews the structure, functions, and disorders of
the skin. This chapter has a Working Together illustration.



Part lI: Support and Movement

The two chapters in this section concern the skeletal system
and the muscular system, which support and protect the
body and allow its parts to move. Both chapters have a
Working Together illustration.

Chapter 6 considers the functions of the skeletal system
before taking up the axial skeleton, the appendicular skele-
ton and the joints. Lists, tables, and oversize illustrations
facilitate student learning. Chapter 7 considers the func-
tions of the muscular system and the contraction of muscle
fibers before reviewing the skeletal muscles of the body.
The sliding filament theory is explained in an easy-to-un-
derstand manner.

Part llI: Integration
and Coordination

Separate chapters are devoted to the nervous system, the
senses, and the endocrine system. The nervous and en-
docrine systems are vitally important to the coordination
of body systems and therefore to homeostasis.

The first part of chapter 8 describes the structure and
function of a neuron, a description of the central nervous
system precedes that of the peripheral nervous system. In
this chapter, illustrations coordinate closely with the
discussion of brain structure and function. Chapter 9 is
divided into general receptors (skin, visceral and proprio-
ceptors); chemoreceptors (taste and smell); photoreceptors
(those of the eye); mechanoreceptors (hearing and bal-
ance). The explanations of how we taste, smell, see and
hear in this chapter are well presented. Chapter 10 consid-
ers the cellular mechanism of hormonal action before tak-
ing up the endocrine glands in turn. A table of the principal
endocrine gland and their hormones is central to this chap-
ter. Human hormonal disorders, such as diabetes mellitus,
are emphasized.

About the Author

Part IV: Maintenance of the Body

In this part chapter 11 reviews the composition of blood
and functions of blood before taking up blood groups and
typing. Chapter 12 first considers the anatomy of the heart
before the vascular system and disorders of the circulatory
system. Chapter 13 includes a description of the lymphatic
system as well as a modern discussion of the defense mech-
anisms. In chapter 14, a description of the anatomy of the
respiratory system precedes mechanisms of breathing and
gas exchange. Chapter 15 describes the organs of the diges-
tive system, mechanical and chemical digestion, and nutri-
tion. Chapter 16 reviews the organs of the urinary system
before explaining urine formation and the regulatory func-
tions of the kidneys. Working Together illustrations appear
before each chapter summary except for chapter 11. The
functions of blood are included in the Working Together il-
lustration for the circulatory system.

Part V: Reproduction
and Development

This part includes chapters on the reproductive system, hu-
man development and genetics.

In chapter 17, the male reproductive system is discussed
before the female reproductive system. There is also a dis-
cussion of birth control measure and infertility. This chap-
ter has a Working Together illustration. Chapter 18 begins
with a description of fertilization, the extraembryonic
membranes and the functions of the placenta before the
events of development and birth are outlined. Chapter 19
gives a simplified view of the human inheritance and bio-
chemical genetics. It also includes a look at biotechnology,
a technique that is now utilized to produce medications
and carry out gene therapy.

Dr. Sylvia Mader has successfully helped students learn the structure and function of the human body for more than 20
years. A brilliant and prolific writer, Dr. Mader was a respected and well-loved instructor before she began her writing career.
Her descriptive writing style, carefully constructed pedagogy, and emphasis on concepts as well as terminology provides stu-
dents with a firm grasp of anatomy and physiology. In her 20 year career with McGraw-Hill, she has written an impressive
collection of textbooks including Human Biology, Sixth Edition, Inquiry into Life, Ninth Edition, and Biology, Seventh Edi-
tion, in addition to this text. Throughout the years, her goal remains the same— "to give students what they need to best un-
derstand and learn the basics.”

Preface ix



GUIDED TOUR

Before you begin your
study of anatomy and
physiology, spend a
little time looking over
the next few pages.
They provide a quick
guide to the learning
tools found
throughout the text
that have been
designed to enhance
your understanding of
human anatomy and
physiology.

ICONS

Following various figures
icons direct you to media
that further explain the
concept.

CHAPTER
OUTLINE

Each chapter begins with
a chapter outline that lists
the learning objectives

appropriate to each major

section of the chapter.
Page referencing of the
major sections makes it
easier for students to
coordinate the learning

objectives with the text i
. Central Nervous System (p. 144)
matefial_ @ Describe the major pans of the brain and the lobes

After you v studiod this chapter, pow shondd be able t:
Nervous System (p. 136)

8 Dexcribe the three functions of the nervous system

@ Describe the strucnse and funciion of the three types of

B Describe the struchare of a nerve and the diffesences between
the three different types of nerves.
8 Describe the strucure of 2 reflex arc and the function of 4

of the cerebral conex. State Runcrions for each

structure
® Describe in detail the sracture of the spinal cord,
and Ratr i functions

The’ Nervous Sysfém

.C:hoptorrowm and Learning Objectives

Working Together (p. 188)
8 The nervous sysiem works with other systems of tie. M
maintain homeostasis

newrons and four types of neuroglial cells Vieuel Focus
B Explain how a merve impulse is conducted along a nerve and Synapee Suructure and Function (p 141)
scroes 2 Medical Focus

The Left and Right Brain (p. 146)

EECG (p. 149)

Spinal Cord Injurkes (p. 150)
MaedAlert

Absheimer Disease (p. 160)

figure 8.3 Myelin and neurlemmal shesths. The
miveln shesth forma when Schweann oslis wiep ¥ system
in the menner

figure 8.4 Neurogiis! cefis in the central nervous

pers of meninpes. and sate

bapinal fuid s formed and

fous System (p. 152)
s of cranial nerves, and give &

k- and function of spinal nerves
ke sutonomic nervous sysem
the sympathetic sod

Joions in four ways, and give examples
fects 00 specific ongans

p (p. 168)
piological changes occur 1o the nervous

Coalts tound bn she central nervous Syshen (bsin snd B

coren

Part |

The dendrites and axons of neurons are sometimes
calied processes ot neuron fibers. Outside the CNS, long
fibers are covered by a white myelin sheath formed by
Schwann cells, which wrap themselves tightly around
these fibers. The portions of the Schwann cells that con
tain cytoplasm and nuclei form a neurilemmal sheath
(fig. 8.3). The neurilemmal sheath promotes regencration
of a nerve fiber if it is injured. Gaps between Schwann
cells form the nodes of Ranvier and are imponant in
nerve cell conduction (see fig. 8.2)

Multiple sclerosis (MS) is a disease of the myelin

sheath. develop that soon become hardened scle
rosen, ars, that interfere with normal conduction of
nerve i The effects are widespread because of the

number bl fibers covered by a myelin sheath. The disease is
chronic tends 10 worsen with time.

Neuroglial Cells

Schwann cells are a type of neuragiial cell found outside
the CNS. Microglial cells. astrocytes, and oligodendroglial
cells and ependymal cells are among the neuroglia found
inside the CNS (fig. 8.4). Microglial cells are small, phago-
cytic cells that migrate to the site of an injury, where they
engulf microbes and clean away debris. Astocytes have
cytoplasmic processes that provide structural support by
forming bridges between neurons and capillaries. They
nuyhnnnum:iwﬁmrﬁonm«iﬂuunuuqmd

and assist in the

INTERNAL
SUMMARY
STATEMENTS

Chapter 8 The Nervous System q

BOLDFACED TERMS |

Basic Key Terms and Clinical Key Terms appear
the text. Phonetic pronunciations follow the m

in boldface print as they are introduced in
ore challenging boldfaced terms. The terms

are immediately defined in context. Key terms are listed with their pronunciations and

page referenced at the end of the chapter. All

the end of the book.

boldfaced terms are defined in the glossary at

Summary statements are
strategically placed
throughout the chapter to
immediately reinforce the
concepts just discussed.
These internal summary
statements will aid your
retention of the chapter’s
central concepts.



VISUAL FOCUS
ILLUSTRATIONS

Visual Focus illustrations describe com-
plex processes and use boxed statements
to help you follow the events being
depicted.

working together  Nervous system

4 figare 8.6 MWQJWMW-mmm
g

o wt e

axon to another
and diffuses AcroBs B WyTApUC

| Cle™t anc binds 10 ¢ receptor in the poStEYNApLC mambrane.

Neurotransmitters and Neurological
Disorders

Several neurological illnesses. such as Parkinson disease
and Huntington disease, are due 10 an imbalance in
rotransmitters within the brain Parkinson disease is

vized by a wide-eyed. unblinking
wolantary tremot of the fingers and thum

rigidity, and a shuffling gait. All of these symptoms are due
10 a deficiency of dopamine

terized by a progressive det
nervous system., which eventually leads to constant th
ing and writhing movements, and finally, to insanity and
death. The problem is belicved 10 be due to a malfunction
of GABA. another neurotransmitter of the brain As

Chapter 8 The Nervaus System q

WORKING TOGETHER
ILLUSTRATIONS

Working Together illustrations describe
how each organ system works with the
other systems to achieve homeostasis.
These illustrations help you see the body
as a working whole.

Guided Tour xi



The pons is a “bridge;" it contains bundles of axons.
traveling between the cerebellum and the rest of the
CNS, In addition, the pons functions with the medulla
to regulate breathing rate and has reflex centers con
cerned with head movements in response (0 visual and
auditory stimuli
The midbrain encloses the cerebral aqueduct. Aside
from acting as a relay station for tracts passing between
the cerebrum and the spinal cord or cerebellum, the
midbrain has reflex centers for visual, auditory. and tac
tile responses

Diencephalon

The hypothalamus and thalamus are in a portion of the
brain known as the diencephalon (di”en-sefah-lon)
where the third ventricle is located The hypothalamus
(hi“po-thal'ah-mus), which forms the floor of the third
ventricle, maintains homeostasis. or the constancy of the
internal environment. and contains centers for regulating
hunger. sleep, thint, body temperature, water balance. and
blood pressure. The hypothalamus controls the pituitary
gland and thereby serves as a link between the nervous and
endacrine systems.

The thalamus, in the lateral walls of the third venuri
cle, is the last portion of the brain for sensory input
before the cerebrum 1t serves as a central relay station for
sensory impulses traveling upward from other pans of
the body and brain to the cerebrum. It receives all sensory
impulses (except those associated with the sense of
smell) and channels them 10 appropriate regions of the
cortex for interpretation

Cerebellum

The cerebellum (ser"¢-bel'um), which lies below the pos.
terior portion of the cerebrum, is separated from the brain
stem by the founh ventricle. The cerebellum has two
pans called hemispheres that are joined by a constricted
median portion. The surface of the cerebellum is gray
matter, and the interior is largely white matter. The cere
bellum functions in muscle coordination. integrating
impulses received from higher centers 1o ensure that all
of the skeletal muscles work together to produce smooth
and graceful motion. The cerebellum is also responsible
for maintaining normal muscle tone and transmitting
impulses that maintain posture. It receives information
about body position from the inner ear and then sends
impulses to the muscles. whose contraction maintains or
restores balance

Part IIl Integration and Coordination

hemisphere contains a lateral ventricle

The outer layer of the cerebrum, called the comex, is
gray and contains cell bodies and shon fibers The corex
has convolutions known as gyri, which are separated by
shallow grooves called swici and deep grooves called fissures
The cerebrum is almost divided by a deep, longitudinal fis
sure. At the base of this fissure lies the corpus callosum, a
bridge of myelinated fibers that joins the two hemispheres
Left-brain and right-brain abilities are examined in the
Medical Focus reading on this page

Each cerebral hemisphere has four lobes. fromual
parietal (pah-ri'é.tal). temporal, and occipital (ok-sip’i-tal)
(fig. 8 11). which are named for the bones that cover
them. Each lobe has particular functions (table 8.3)

]

The Left and Right Brain

ne years ago, Roger W. Sperry and Michael Gazzaniga
! the corpus callosues in some of their patients wh

from epilepsy. The corpus callos anexts the
At and nght sides of the brain From .

wperimentation. they learne
n have different abilites.
Gazrsniga founs
for speech
ore. patients coubd

the left half of each eye bua not wh

f each eye. In contras. patients were

verbally on left

nurolled by the right half of ¢

d activitie

vy and Gazzanigs alx med that the right

o> the left brain in dealing with spatia

nships. For example. the left hand. ot the right
and, s betser able 1o » emember by
their shape In addition % spatial » nstigs, the righ
brain also appean 1o be ivoived with musical and artistic

activities and the expression of emotions

BOXED READINGS

Most chapters have a MedAlert reading, which examines

THE ESSENTIAL STUDY
PARTNER CD-ROM

The filmstrip icon next to various topics en-
courage you to use the interactive CD-ROM
that accompanies your textbook. The Essential
Study Partner is packed with hundreds of ani-
mations and learning activities. The anima-
tions will bring to life those concepts that are
difficult to envision. The quizzing will help
you grasp difficult topics.

a particular medical condition in some detail. These
end with critical thinking questions for you to answer.
(Answers to these questions are included in
Appendix C.)

Also, Medical Focus readings appear in each chap-
ter. The clinical terms used in the boxed readings appear
as Clinical Key Terms at the end of the chapter and are
defined in the glossary at the end of the book.

xii Guided Tour

|

>t

Alzheimer Disease

a‘;mm: disease (AD) i 3 discrder charactertoed by 2

gradual low of reason that beging with memory lapses and sple with no

£ 100 years, she Whelihood of devel

ly history of AD, and 2

ives with AD. This diffesence

p ability 10 perform any type of daily sctiviey

S wing Brw-degree
Pensonality changes signal the anstt of AD A noemal 30- o

3 pear-old adult might forget the nasne discovered that in some Gamities whose
for years People with AD, however, forget the name of & mernbers have 2 50% chanee of AD, & genetic defect exists on
neighbor who visits datly. With time. they have trowbie tavel hromosome 21 This s of extreme interest because Dow

n susceptibility suggess that AD might have « generic basis

friend not seet Rescarchers hav

ug and cannot perform simple emands. People affticied with myndrome (p. 381 ) results from the inheriance of thive coples
AD become confiused and 1604 1 tepeat the ssme question f chromosome 21. and people with Down syndrome tend o
Signs of mentai disturbances evengually appeat end patients develop ther. the gemetsc defect affeces the nesmal pro-
wadually become bedridden and die of & compiication, such ursor proser (AP may be the
a preurnonia acjues

A normal neuron (nerve cell), and & n damaged by s 3 chemical that stimulates neurons
Alzheiner disease (AD), are shown in figse 84 The AD neu ses, and is chvemical may be

t00 has two sbnommalities Bof seen in the normal neuron
(1) Bundies of fbrous protein, called peurotib
warround the nucleus in the ol and (2) protein-rich sccu
mulstions, called amyloid plaques. envelop the axon
branches These abnormal Meurons are cxpecially seen in the
porlens of the bran that are involed in reason and memory
(frontal fobe and timbic system). Fo see the abnormal brain
neurons. brain tssue mus be examined microscopically after
the patiens dies

A chemical test can be wsed 10 check brain tiwase for the
presence of a provein calied Alshetmer disease associated pro-
tetn (AIXAPY. which is believed to be the protein contatned in
the neurofibrillary angles. If ADAP is proven 10 be the prosetn
involved in AD, individuals could be wested for
obuasming 2 spinal wp of cerebrospinal fuid

cillary

ngies
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s with AD. Drugs that

ance ey ly betng wested is
AL patients. x ron degerier
ation are alo being tested. Por example. # is possible tha

s wabstance that is made by the boady and
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nerve growth fa
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10 AD patieon

Questions
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NEW TERMS LIST

The Selected New Terms list at the end of
each chapter is divided into two parts.
The first part lists many of the Basic Key
Terms that appear in boldface in the
chapter, and the second part lists Clinical
Key Terms that appear in boldface in

the chapter. All terms are defined in

the glossary at the end of the book.

Selected New Terms

Basic Key Terms pia mater (pi'ah ma'ter). p 150
"9 acetylcholine (ACh) (as*é-til ko'lén). p 140 pons "l"";’l p. 14
acetylcholinesterase (AChF) (as”¢ til ko lin es'ter ‘\"i"“"’“k\ p

as) p 140

arachnc

membrane (ah-rak'noid membran ), p 150
‘ vus sis'tem )

nervous system (aw to-nom'ik ner'vus

pinal nerve (spi'nal nerv), p. 152
ympathetic division (sim”pah-thet'ik di-vizh'un)
v " ral 1 ) 1 ¥ .
o - sinaps). p 14

(ven'ri-k1). p 144

bral hemisphere (ser é bral hem't sfér). p 146 Clinical Key Terms
spinal flind (ser”e-bro-spr'nal foa'id), p 151

Alzheimer disease (aliz’hi-mer di-zez), pp 142, 160
ankle-jerk reflex (an'kl-jerk re‘fleks), p 143

palsy (ser'é-bral pal‘ze), p. 148

erebrum (serébrum), p. 146
cranial nerve (kra'ne-al nerv). p. 152
e (den'drit). p 137 cereb

| (di"en-sefah-lon), p. 146 de ne (dermah-16m), p. 152

dors anglion (dor'sal root ganggle-on). p. 142 ele cephalogram (e-lek tro-in-sef lah-gram)

dura mater (du'rah ma'ter) ) p. 149

hypothalamus (hi“po-thal'ah-mus), p 146 epidural hematoma (ep“i-dural he”mah to'mah),
’ limbic system (lim'bik sis'tem), p. 149 p. 150

Huntington disease (hun‘ting-tun di-zez'), p_ 141
hydrocephalus (hi“dro-s&fah-lus). p 151
knec-jerk reflex (ne-jerk re'fieks), p. 143

Jlongata (mé-dul'ah ob”long-ga'tah)

es (mé nin'jéz). p 150
brain (mid'bran), p 14 nultiple sclerosis (mul'ti-pul skler-o’sis). p 139

paraplegia (par-ah-ple‘e-ah), p. 150

neurilemmal sheath (nu”ri-lem'al shéth). p 139
» 141
50

on (nu'ron). p. 13
ter (nu'1o

rans'mit-er), p 140

ah-siny pah-thet'ik

f'er al nervus

three pans (dendrites
) but is specific
roglial cells

m; Part lil Integration and Coordination

CHAPTER SUMMARY

+ A summary at the end of each chapter offers a concise review
of chapter material. You may read the Summary before begin-
ning the chapter to preview the topics of importance, and you
may also use it to refresh their memory after you have a firm
grasp of the chapter’s concepts.

Sy

1 the bran. Geay
am the hugher nly made up of shon
I hodies at

SV ———

CHAPTER QUESTIONS

Two types of questions—Study Questions and Obijective
Questions—appear at the close of each chapter. Answer-
ing the Study Questions results in a sequential review of
chapter material. The Objective Questions allow you to
quiz yourself with fill-in-the-blank and matching
questions. The Objective Questions are answered in the
Instructor’s Manual.

- Guided Tour x



Website Links

m Part Il Integration and Coordination

MEDICAL TERMINOLOGY
REINFORCEMENT EXERCISE

An understanding of medical terminology is critical
to students of anatomy and physiology. A medical
terminology reinforcement exercise at the end of each
chapter reinforces the principles covered in Appendix
B, “Understanding Medical Terminology.” Answers to
these exercises are included in the Instructor’s Manual.

WEBSITE LINK

APPENDICES

The web address located at the end of the chapter is

a reminder to you that additional study questions and
links to anatomy- and physiology-related topics ap-
pear on the Mader home page.

Plate 5 The 10rso 88 viewed with the thorscic Viscars sactionad in & coronal plana, and tha abdaminal viscers
¥ a8 viewsd with most of the small INtEstNe removed. (8. = artery. M = MUsCie; V. » vein

Appendix A: Reference Figures: The Human Organism.

The reference figures show the major organs of the
human torso. The first plate illustrates the anterior sur-
face and reveals the superficial muscles on one side. Each
subsequent plate exposes deeper organs, including

those of the thoracic, abdominal, and pelvic cavities.

As you read the systems chapters of the text, you

can refer to these plates to help visualize the locations

of various organs.
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Understanding Medical

Terminology

Learning Objectives

Upan completion of this section, you should be able 1o

Discuss the importance of medical terminology and

haw it can be incorporated inta the study of the hu
man body

} Differentiate between a prefix. suffix. oot word. and
compound word

1k word pans 1o form medical terms
Differentiate between singular and plural endings of
medical terms

tice pranunciation of medical words

Dissect (cut apan ) compound medical words into
paits 0 analyze the meaning

Recognize the more commonly used prefixes, suffixes

ind root words used n medical erminology

Introduction to Medical
Terminology

As students of medwal science. we are the in

writors of a
vast fortune of knowledge. This forune. amassed by gians
of eighteenth. and ninetcenth-century scholarship, was
nurtured largely in the atmospheres of universities in which
Laun and Greek were ihe languages of becture and writing
Scwentasts then strove 1 define 2 universal language in which
10 communicate their findings. Latin and Greek, studied
throughout Europe, became the languages of choice for
scholas whose native tongue was English, German,
French, Spanish. and s0 o0, besause they all read Latin and
ek So, many seminal works in medicine were first
penned in Latin, and their vocabularies remain to this day

Anatomy and physiology were born in the cighteenth
century 1n the midst of a ghut of quacks. frauds. charlatans
rivths. and superstitions. Honest scholars sought proofs 1
banh p ices that should have been questioned by rea
won and proved wrong by expenience. These scholars were
among the first 1o connect disease with the failure of func
ton or structure of body tissue. thus. the race 10 name and
define all anatomical siructures began

Problems atose, inevitably. with the discovery of
heretafore unknown tissue Names were virtually created
from parts of existing words by combining parts until they
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approximated an acceptable description. Medical termi
nology is simply 4 catalog of pans that allows us 1o take
apant and reassemble the special language of medicine
The study of medical terminology s easier than it first
seems

Medical words have three basic parts. prefix, root word
and suffix. A prefix comes before a root word and alters the
meaning. For example, the prefix hyper- means over or
above. Hyper/kinetic means overactive, hyper/esthesia is
overly sensitive, hyper/tension s high blood pressure. and
hypet/trophy is averdeveloprent

A suffix is attached to the end of a4 oot word and
changes the meaning of the word For example, the suffix
itis means inflammation. Inflammation <can occur at
almost any part of the body, so -ins can be added t root
words to make hundreds of words Dermat/itis is inflam
mation of the skin, thinjitis 1 inflammation of the nose.
gastr/ itis s inflamimation of the stomach, and so on

A oot word is the main pant of the word. Once the
root word is known for cach part of the anatomy. the pre
fixes and suffixes can be used to analyze and/or build many
medical words. The root word for heart is cardi. A few terms
in which cardi appears ate. cardijalgia means pain in the
hean, cardio/omegaly means enlarged hean. brady/cardia
means slow heart. and peri/cardio/centesis means punc
twre to aspirate Auid from around the heart

Many medical words have, in addition to a prefix
andfor a suffix. more than one word part. These are called
compound words and can be analyzed by breaking them
into parts. For example. hysterosalpingo-cophorectomy is
made up of thiee oot words and a suffix. Hyster 13 the root
word for uterus, salping is the root word tor tube. cophor is
the root word for ovary, and -eviomy is the suffix for cut out
Now we know that hysterosalpingo-oophorectomy means
the surgical excision of the uterus. tube, and ovary

To facilitate pronunciation, word parts need to be
linked together. The linkage for word parts is 0 and may be
referred 10 as a combining form. For example. linking the
root cardi with the suffix -pathy would produce a word that
would be difficult to pronounce: therefore. an o is used 1o
link the root word with the suffic. The complete word is
written cardiopathy and pronounced kar”déop’ah-the. and
the combining form is cardijo.

When a word is only a root or ends with a root. the
word ending depends on whether the word is 4 nown or an

Appendix B: Understanding Medical Terminology
This appendix gives an overview of the basics of
medical terminology and introduces you to the
correct pronunciation of medical terms.

__ Appendix C: Answers to MedAlert Questions
This appendix gives answers to the questions
that appear at the end of each MedAlert reading.

— Appendix D: Further Readings
This appendix lists articles and books to give you more
information about a particular topic or if you need
references for a research paper.
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Answers to MedAlert
Questions

Chapter 3
Cell Structure and Function

| ‘The longer we live. the more time there is to acquire
“promoten” of cancet

2 Smokers take carcinogens into the respiratory tract

3. Cenain foods are known 10 inhibit cancer, while
others are known [0 Promote cancer.

Chapter 9
The Senses

1 and 2. If the macula lutea degenerates. a person
cannot see dewatl or color

3 Vision in dim light is dependent on the rods, which
are found outside the macula

Chapter 12

The Circulatory System

1 Such a diet reduces blood chalesterol levels. High
blood cholesterol levels cause plaque. particularly in
COTONArY arteries

2 Duning a myocardial infarction. a thromboembolism,
or clot, lodges in a coronary artery that has already
been narrowed by plaque. The portion of the heart
deprived of blood dies, and surrounding tissue may

Chapter 6

The Skeletal System

1. It takes time for a joint to be “overworked.”
2 Antificial hips do not have the flexibility of natural ones

Chapter 7

The Muscular System e hmmaged,
| Exercise promotes regular bowel movements because
it ccourages movement of intestinal contents Chapter 13

Exercise requires energy: therefore, it uses up body fat
1t would improve longevity because the heart does
not work as hard

The Lymphatic System and
Immunity

1. An HIV blood test is used to detect the presence of
antibodies in the blood that are directed against HIV
A positive HIV test indicates prior exposure 10 the
virus. A T4 cell count examines the number of T4 celis
in the blood. AIDS is characterized by a T¢ cell count
below 200 per cubic millimeter.
Individuals with AIDS have a drastically weakened
immune system and are unable to fend off infections
that are normally nonfatal

Chapter 8
The Nervous System

Neurons that release this neurotransmitier are
damaged in AD

2. AD runs in families.

The AD neuran has neurofibrillary tangles and
amyloid plaques
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INDEX

A thorough and complete index at the end of
the book directs you to the page or pages on
which various topics are discussed.

GLOSSARY

The end-of-book glossary defines all the bold-
faced terms, including the Basic Key Terms and
the Clinical Key Terms that appear at the end of
each chapter. The glossary is page-referenced.




Essential Study Partner CD-ROM

A free study partner that engages, investigates, and reinforces what you are learning from your
textbook. You'll find the Essential Study Partner for Understanding Human Anatomy and
Physiology to be a complete, interactive student study tool packed with hundreds of animations
and learning activities. From quizzes to interactive diagrams, you’ll find that there has never
been a better study partner to ensure the mastery of core concepts. Best of all, it’s FREE with

your new textbook purchase.

The unit pop-up menu is accessible at anytime within the
program. Clicking on the current unit will bring up a menu
of other units available in the program. To the right of the

The topic menu
contains an inter-
active list of the
available topics.
Clicking on any
of the listings
within this menu
will open your
selection and will
show the specific
concepts present-
ed within this

arrows is a row of
icons that represent the
number of screens in a
concept. There are three
different icons, each
representing different
functions that a screen
in that section will
serve. The screen that is

topic. Clicking currently displayed will

any of the con- highlight yellow and

cepts will move visited ones will be

you to your checked.

selection. You

canuse the UP |l s rr-ddppd i

and DOWN The film icon .

arrow keys to
move through
the topics.

represents an
animation screen.

Along the bottom of the screen you
will find various navigational aids.
At the left are arrows that allow you
to page forward and backward
through text screens or interactive
exercise screens. You can also use
the LEFT and RIGHT arrows on
your keyboard to perform the
same function.

The activity icon
represents an
interactive learning
activity.

The page icon
represents a page of
informational text.

Contact your McGraw-Hill sales

representative for more information

or visit www.mhhe.com.
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Visual Resource
Library CD-ROMs

These CD-ROMs are electronic libraries of educational presentation resources that instructors
can use to enhance their lectures. View, sort, search, and print catalog images, play chapter-
specific slideshows using PowerPoint, or create customized presentations when you:
¢ Find and sort thumbnail image records by name,
type, location, and user-defined keywords
* Search using keywords or terms

* View images at the same time with the Small Gallery View

® Select and view images at full size
* Display all the important file information for easy
file identification
® Drag and place or Copy and Paste into virtually any graphics,

desktop publishing, presentation, or multimedia application

osmestsmoy . Life Science Animations
> Visual Resource Library CD-ROM

This instructor’s tool, containing more than 125
animations of important biological concepts and
processes—found in the Essential Study Partner
and Dynamic Human CD-ROMs—is perfect to sup-
port your lecture. The animations contained in this
library are not limited to subjects covered in the
text, but include an expansion of general life sci-
ence topics.

T Tho WD il Companios. W Fosmisaun e lor

Inquiry and Human Biology Mammalian body
Visual Resource Library CD-ROM | cavities (1)

This helpful CD-ROM contains many
photographs and illustrations from the text.
You'll be able to create interesting multimedia
presentations with the use of these images, and
students will have the ability to easily access the
same images in their texts to later review the
content covered in class.

ventral

i
abdominal «L—{
cavity ¥

Contact your McGraw-Hill sales
representative for more information
or visit www.mhhe.com.




PageOut

Proven. Reliable. Class-tested.

Over 6,000 professors have chosen PageOut to create course
websites. And for good reason: PageOut offers powerful features,
yet is incredibly easy to use.

Now you can be the first to use an even better version of PageOut.
Through class-testing and customer feedback, we have made key
improvements to the grade book, as well as the quizzing and discus-
sion areas. Best of all, PageOut is still free with every McGraw-Hill
textbook. And students needn’t bother with any special tokens or
fees to access your PageOut website.

Customize the site to
coincide with your lectures.

Complete the PageOut
templates with your course
information and you will
have an interactive syllabus
online. This feature lets
you post content to coin-
cide with your lectures.
When students visit your
PageOut website, your syl-
labus will direct them to
components of McGraw-
Hill web content germane
to your text, or specific
material of your own. M 8o

New Features based on

customer feedback: Short on time? Let us do the work.
* Specific question selection for quizzes Send your course materials to our McGraw-
Hill service team. They will call you by
e Ability to copy your course and share it phone for a 30 minute consultation. A team
with colleagues or as a foundation for a member will then create your PageOut
new semester website and provide training to get you up
and running. Contact your McGraw-Hill
* Enhanced grade book with Publisher’s Representative for details.

reporting features

e Ability to use the PageOut discussion area,
or add your own third party discussion
tool ‘ \ Contact your local McGraw-Hill sales
representative for more information
or visit www.mhhe.com.
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The Online
Learning Center

Your Password to Success

http:/ /www.mhhe.com/biosci/ap/maderap/

This text-specific website allows students and instructors from all
over the world to communicate. Instructors can create a more
interactive course with the integration of this site, and students will
find tools that help them improve their grades and learn that

biology can be fun.

Student Resources

Study questions B Do o

Quizzing with immediate feedback S sy
Links to chapter-related websites l UNDERSTANDING

Case studies ! AP H uman

watomy & vhusioloou
araromy o prysioiogt

Sl S Mo, Fonmth Lditiom

Interactive art labeling exercises ——
Critical thinking exercises

Instructor Resources

Instructor’s Manual

Activities that can be assigned
as coursework

Links to related websites to expand on
particular topics

Classroom activities

Lecture outlines
Case studies

Imagine the advantages of having so many
learning and teaching tools
all in one place—all at your fingertips—FREE.

Contact your McGraw-Hill sales
\ representative for more information
or visit www.mhhe.com.
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