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Pretface

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

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

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:

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

I [ndicates the WCB Life Science Animations, a video-
tape series that covers key physiological processes.

H 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.

vilii

The New Technology
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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
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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.
[t 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 Il: 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 lll: 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.

lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

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

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 e il oo
objectives with the text o

material.

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.

Woarking Together (p. 158)
# The nervous system works with other systems of the body
maintain homeostasis

After you have studied (his chapter, you shold be able to

Nervous System (p. 1386)

@ Describe the three functions of the nervous system

escribe the structure and function of the three tvpes of .
P Visual Focus

neurons and four types ol neuroglial cells ! )
Synapse Structure and Funcuon (p 141}

=
B txplain how o nerve impulse s conducted along a nerve and
ACTORS A SVIADSE Medical Focus
& Ihe Leti and Right Bram (p. 146)
EG (p. 149)
Spinal Cord Injuries (p. 150)
MedAlert

Alzheimer Disease (p. 160)

Vescribe the structure of 0 nerve and the ditferences between

Central Nervous System (p. 144)

B Describe the major parts of the brain and the lobes
ol the cerebral comex. State functions tor each
stnicture.

&8 Describe in detail the structure of the spinal cord,
and state its functions

vers of meninges, and state

sl thard is formed and

: hgi_ll‘[' 8.4 Meuroghal cells in the cantral nervous
Y systam

hgllﬁ_’ B3 Muyuslin and neurtlammal sheaths. The
imivilin sheath forms when Schwann cells wrap

yous System (p. 162)

rs Of cranial nerves, and give a

thamesalves around a narve fiber in the mannear
shown, The rnaurlemmal sheath contains the
eyvtaoplasm, nucieus, and outer plasma meambrane ot

Y the Semwann ceall n NELran

e and tunction of spanal nerves

capiliary the autonomic nervous system g
Sl the sympathetic and :
= g Y 5 Jsicins in four ways, and give examples
i ;_: ﬁ.f‘-' ? . ____:-. .t'l. 5 on f.p.:rih:' m}__;.m_ﬁ =

BXLIN

g (p. 158)

kiological changes occur in the nervous

il
.'.',:._.- N
: aAsirocylse
'...:IEI:-. {I -
o W : - Calle found in the cantral narvous systam (brain and spin
call . W : cord)
-
f
oligodendaroghal B
cell r
gpandymal
cell

A %o microghal cell

Neuroglial Cells

Schwann cells are 4 type of neuroglial cell found outside
the CNS. Microglial cells, astrocytes, and aligodendroghal
cells and ependymal cells are among the neurogha found
tnside the CNS (hg 8.4), Microghal cefls are small, phago-
cvtic cells that migrawe to the site of an injury, where they
engull microbes and clean away debris. Astrocptes have
cytoplasmic processes that provide stuctural support by

PEuriarmeneal
'_aJ'rl::r1F|'l

I C O N S .r . .-. ‘-I
P T
£ i T "':".
i 1e i

Following various figures
icons direct you to media

mivalin sheath

that further explain the
concept.

BOLDFACED TERMS

e dendrtes and axons of newrans are sometimes
called processes or neuron fibers. Outside the CONS, lang
nbers are covered by a white myelin sheath lormed by
Schwann cells, which wrap themselves tghtly around
(hese libers, The portions of the Schwann celly that con
tan ovtoplasm and nucler form a neurilemmal sheath
(fig 8.3) The neurilemmal sheath promaotes regeneration
ol 4 nerve Ober ©F 10 ds ingpured Caps berween e hwann
cells form the nodes ol Ranvier and are impaortant in
nerve cell conducnon (see hg 8.2)

Multiple sclerosis (MS) 15 a disease of the myelin

shieath, 1 gsions 111'-.-'|*|:1[\ that seon become hardened scle

(5%, O s that interlere with normal conduchon ol
nerve impudses The effects are widespread because of the
number Bl hibers covered by a myelin sheath. The disease is

chvanite pnd ends 1o worsen with Lime

forming bridges between neurons and capillaries. They
may have a nutritive function involving the transport of
molecules between capillaries and neurons. Oligoden-
droglial cells produce the myelin sheath that envelops neu-
rons in the CNS. Ependymal cells line cavities in the UNS
and assist in the production and arculation of the cere-
hrospinal fluid that hlls the cavities of the CNS

o ; w and neuroglial cells, Each

Chapter 8 The Nervous System

INTERNAL
SUMMARY
STATEMENTS

-

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

Basic Key Terms and Clinical Key Terms appear in boldface print as they are introduced in
the text. Phonetic pronunciations follow the more 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 boldfaced terms are defined in the glossary at

the end of the book.

retention of the chapter’s
central concepts.



VISUAL FOCUS
ILLUSTRATTIONS

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

Nervous System

working together

S b e S B b R I e o e b T 8 B R b R p B e

aﬂwmmmmma o
wpm&mb synaptic vesicles fuse |
h&ﬁmymptrcmm

ﬂ-—a ‘Enﬂﬁgi o __,

Hmmnmmmmm am mlmﬂ

: mﬁbhﬂfcrmmmmapumympﬁc
,mmnbrm

T ﬁgure E 'ﬁ Evnapm structure and function, Tranﬂmiwoh aCroas. a ‘synapse from one axon 0o another
occurs when a neuratransmitter is reloased at the mwnmtm mambrana and diffuses aCross a wnmﬂc
niaft nnd bihdﬁ toa mcarﬁmr m thaf m&tﬁvnapttc membrana. '

Neurotransmitters and Neurological
Disorders

Several neurological illnesses. such as Parkinson disease
and Huntington disease, are due 1o an imbalance in
neurotransmitters within the brain. Parkinson disease is
characterized by a wide-eyed, unblinking expression, an
involuntary tremor of the fingers and thumbs, muscular

rigidity, and a shuffling gait. All of these symptoms are due
to a deficiency of dopamine Huntington disease is charac
terized by a progressive deterioration of the individual's
nervous system. which eventually leads to constant thrash
ing and writhing movements, and fnally, 1o insanity and
death. The problem is believed to be due to a malfunction
of GABA, another neurotransmitter of the brain, As

Chapter 8 The Nervous System

Integumentary System Lymphaltic System/Immunity

How the Nervous
System works with other
body systems

1

Brain controle nerves thal regulate size ol
cutansous blood vassals,
aciivate swaal glands and
arrector piil muscies.

Micraghial cells angull [ ?
and destroy pathogens Y

Skeletal System
Raceplors send sensory

Respiralory centers In

irput from bones and

WORKING TOGETHER
ILLUSTRATIONS

brain reguiate braaihing

joints to brain i

Braln gontrols narves that
inneryata amooth muscle
and parmil digestiva tract

Brain controls nerves

thal innarvaté musches,
recapiors sand sensony
inpul from muscles o

Urinary System

Brain confrols narves
That imnervaté muscles
thist parmit unnation,

Hypothalamius s part of
gndocring system; Nerves
innervate certain gands of
sacretion

Reproductive Systenm

Brain controls onset of pubanty, nerves arne
involvad in arection of penis
and cittors, contraction o

ducts thal carry gameates,
and contraction ol uternis

Bram coniiols nenvas
thal reguliate fhe Hoaan -
and ditation of biooad ! 38

Chapter 8 The Nervous System

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




e pons is a “bridge; 1t contains bundles of axons
traveling berween 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 to visual and
auditory stimuli
I'he midbrain encloses the cerebral agueduct Asidi
oM actng as a relay station [or imacts passing between
the cerebrum ahd the spinal cord. or cerebellum, the
midbrain has reflex centers toi visual, auditorv. and tae

lHl !-_'-.4\. T

Diencephalon

I'he hvpothalamus and thalamus are in a portion of th
brain known as the diencephalon (di"en-sefah-lon)
where the third ventnidle s located. The hypothalamus
(b podthal’abh-mus), which forms the floar of the third
ventricle, maintains homeastasis. or the constancy of the
intermal envitonment, and contans centers lor regulating
hungern sleep. thirst, body temperature. water balance. and
Moad pressure. The hypothalamus controls the pituitany
gland and therebv serves as a link berween the nervous and
endocnne systems

The thalamuas, iy the Tateral walls of the thivd venti
cle. 1s the last portion of the brain for sensory inpui
hetore the cerebrume Lt serves as 4 central relay stnion for
sensory impulses traveling upward from other parts of
the body and brain to the cerebrum. It receives all sensory

impulses (except those associated with the sense of

smell) and channels them o appropriate regions of the
comrtex lor imterpretation

shalon contain reflex
atroling internal argans, and
.\IEWW-MWEMuiu

Cerebellum

[he cerebellum (ser'¢c-bel'um), which lies below the pos
terior portion of the cerehrum, 15 separated brom the braimn
stem by the lourth ventricle,. The cerebellum has two
pans called hemispheres thar are yoined by a constricied
median portton. The surface of the cerebellum is gray
matter, and the intenor is lagely whiite matter The cere
bellum functions in muscle coordination, integmting
impulses received from higher centers 1o ensure that all
ol e skeleta] muscles work together o produce smooth
and gracelul motion. The cerebellum is also responsible
tor mamtaining nofmal musele wne amd ransmitting
|I1I|"||.||hl."\ that maimntaimn postre. it receives inlormatinn
abour body position from the mner e and then sends
impulses to the muscles, whose contraction manntains ol

restores halance

Part Il Integration and Coordination

H Cerebrum

e cerebrum (sere-brum) is The
part of the brain s the only area of
tor consciousness. The cerebrum is dividetSNoto halves
known as the right and lefi cerebral hemispheres:
hemisphere contains a lateral ventricle

The outer laver of the cerebrum, called the corfex, is
gray and contains cell bodies and shomn fibers. The comex
has convolutions known as gyri, which are separated by
shallow grooves called sulcr and deep grooves called fissures
Phe cerebrum is almost divided by a deep, longiiudinal fis
sure. At the base ol this hssure lies the corpus callosum, a
bridge of mvelinated hbers that joins the two hemispheres.
Lett-brain and nght-brain abilities are examined in the
Medical Focus reading on this page

Fach cerebral hemisphere has four lobes: frontal,
parietal (pah-ri'é-tal), temporal, and occipital (ok-sip'i-tal)
{tig 8.11), which are named 1lor the banes that cover
theme Bach lobe has particular functions (table §.3)

The Left and Right Brain

Snn-: years ago, Roger W, Sperry and Michael Gazzaniga
severed the compus callesum in some of thelr patients who
suffered from epilepsy. The corpus callosum connecis the
left and night sides of the brain. From these procedures and
further experimentation, they leamed that the left brain
and right brain have different abifities

Sperry and Gazzaniga found that the left brain con-
tains centers for speech and s responsible for language
ability. Therefore, patients could repon what was seen by
the left half of each eve but not what was seen by the riplt
half of each eve. In contrast, patients were unable 10 repon
vertbally on left-hand activities because the left hand (s
congrolled by the right halfl of the brain

Sperty and Gazzaniga also determined that the right
hiain s far superior 1o the left brain in dealing with spatial
relationships. For example, the left hand, not the righi
hand. Is better able 10 recognize and remember abjects by
their shape. In addition to spatial relatianshipy, the righi
brain also appears to be involved with musical and artistic
activities and the éxpression of emotions

BOXED READINGS

Most chapters have a MedAlert reading, which examines
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

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.

=

Alzheimer Disease

al.r,hein'.i:r disease (ALY is a disorder chamcterized by a
gradual loss of reason that begins with memory lapses and
ends with an inability 1o perform any type of daily acuvity
Personality changes signal the onset of AD, A normmal 50 to
60-year-old adult might forget the name of a friend not seen
for years. People with AD, however, forget the name of a
neighbor who visis daily, With time, thev have trouble travel-
ing and cannot perform simple ermands, People afflicted with
AD become confused and tend 1o repeat the same guestion
Sigms of mental disturbances eventually appear, and patienis
gradually become hedridden and die ol a complication, such
AS pneumonia

A normal heuron (nerve cell }, and a neuron damaged by
Aleheimer disease (AD), are shown in fgure BA. The AD neu-
ron has two abnormalities not seen in the normal neuron
(1) Bundles of fibrous protwin, called nearofibrillary tangles.
surround the nucleus in the cell, and (2) prowin-rich accu-
mulations. called amyloid plagues, envelop the axon
branches. These abnormal netrons are especially seen in the
portions of the brain that are involved tn reason and memory
(frontal lobe and limbic ?n] o see the abnormal brain
neurans, brain tissue mustbe examined microscopically aftes
the patient dies

A chemical test can be used o check brain tissue for the
presence of a protein called Alzheimer disease associated pro-
tetn (ADAP), which s believed 1o be the protwin contained in
the neurofibrillary tangles, I ADAP is proven ta be the protein
involved in Al individuals could be tested for this protein by
abtaining a spinal tap of cerebrospinal fluid

Over a life span of 100 years, the lhikelibood of develaping
Al is 16% for people with no family history of AD, and 24%
for thase having first-degree relatives with AD. This difference
in susceptibility suggeats that AD might have a genetic basis
Researchers have discovered that in some [amilies whose
members have a 50% chance of AD, a genetic defect exists on
chromosome 21, This is of extreme Interest Decause Down
syndrome (p. 381 ) results from the mheritance of three coples
of chromosome 21, and people with Down syndrome tend to
develop AD. Further, the genetic defect affects the normal pro
duction of amyloid precutsor protein (APP), which may be the
cause of the amyloid plagques,

Acetylcholine 1s a chemical that stimulates neurons 10
carry nerve impulses, and it appears that this chiémical may be
in short supply in the brains of patients with AD. Drugs that
enhance acetylcholine production are currently being tested in
AD patients. Experimental drugs that prevent neuron degener-
ation are also being tested. For example, it 1s possible that
nerve growth factor, a substance that is made by the body and
that promotes the growth of neurons, will one day be available
o AD patients

Questions

I Why are drugs that enhance acetylcholine production
being tested in AD patienis!

2. What evidence suggests that AR might have a genetis
hasis?

3, How does the AD neuron differ from a normial neuront

Part lll Integration and Coordination




Nerves, A nerve confains bhundles
of ||.Jng filvers coverad by Bilyrons,
connective tissoe lavers. T the
CNS, bundles of long Gbers are
found moracts: White matter 1s
composed oF myelinaed hbery
and gray matter 15« omposed of
cell bodies amd uamyeltnated

(

Diencephalun. The hypothalarnus

hr|1'm contol the B of

most internal omgans and contiols
the sedretivons of the piluitany
planid The thalamus receives
vemsory impulses from all pans ol
the body and channels them o

the cerebrim

i |||'|| 15 A CENMIER TN |'l'|1l'1 W

Andd allows conmimunioation

|'n'h'.|'ar_'1| the birain and the

petiplietal nerves Tespvimp 1
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flers, D Cerebellum, The cerebellum Huind
I I s Heflexes and the reflex an controls balance and complex 11, Peripheral Nervous System
Reflexed [auttmalic ieaciions Lo muscular movemenis v SomaEie nervous system . Lranial
mttrnal and extemal stimul)) F Cerebrom Clonsclousness is Herves ke tmpulses woand jos

The Selected New Terms list at the end of
each chapter is divided into two parts.

Key Terms that appear in boldface in
the chapter. All terms are defined in *
the glossary at the end of the book.

depend on the retlex arc. Some

reflexes are imponant lor avoiding

Ty, and others ame necessary
teir nprmal physiologcal

functiens

1. Central Nervous Svstem

contains the medulla ablangata
pons; and midbrain. The medulla
vlblongata contains vital centers
for regulaning Beartheat
Breathing, and blood pressure
he pons asststs the medulla
ablongata in regulanng the
hreathing mate The midbeain
contains tracts that condact
imputses to and from the higher
pairts of the brain

under the contral uf the
cerebnirm, the neost ighly
developed porton of the brain, 1L
Is responsible tor mgher mental
pocesses, Indluding the

nterpreianon of sensory mpul

Iehaving

spunal gord, The spinal cord 1
leseated i the vertebral coluimn i
CToss sections cotmposed ol whitg
mMAtter and gray mater. Yy oiure
mslier Somtalng lundles ol norv
fhers called tacts that conducn

(8 5wy |.1E|:.l||.!"\t"' |.I.'|I!-I-_I frevm L
ligher centers ol the brain, Gray
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Selected New Terms

| What are the two main divisions ol . Whiat i the path oo g spanal retlex that L1 Whiar are the thoee ditterent
the nervous system? How dre thesi invilves three neurons® What is the e ges, and wital s thierr lancton:
Basic KEY’ Terms pia mater (prah ma'ter), p, 150 divisiens subdivided? [ppe 136-37) function of retlexes? [pp. 142-43) gy | 5051

acetylcholine (ACh) (as"é-til-ka'lén), p. 140
acetylcholinesterase (AChE) (as é-til-ko 'Tin-es'ter
as), p. 1440
atachnoid membrane (ah-rak' noid mem'bran), p, 150
AULONOIMIC NETVOLS SVSLeI [.l"n"'.'l L8] ['H.'Jl'l_llil'i ll{"TI\"{l?‘i
sistem), p. 152
axon (ak'son), p. 137
cell body (sel bod'e), p. 137
central nervous system (sen’tral nervus sistem),
p. 1306
cerebellum (ser”é-bel'um), p 146
cerebral hemisphere (ser'eé-bral hem'i-sfer). p. 146
cerebrospinal fluid (ser”e-bro-spi'nal floo’id), p. 151
cerebrum (ser'é-brum), p, 146
cranial nerve (kra'ne-al nerv), p. 152
dendrite (den'dnt), p. 137
diencephalon (di"en-sef’ah-lon), p. 146
dorsal-root ganglion (dor'sal root gang'gle-on). p. 142
dura mater (du'rah ma'ter), p. 150
hypoathalamus (hi"po-thal abh-mus), p. 146
limbic system (lim'bik sis'tem), p. 149
medulla oblongata (me-dul’ah ob”long-ga'tah)
p. 144
meninges (me-nin jéz), p. 150
midbrain (mid'bran), p. 146
neutilemmal sheath (nu"ri-lemal sheth), p. 139
neuron (nuron), p. 137
neuratransmitter (nu ro-trans mit-er), p. 140

pons [ponz), p, 1406

reflex (re'lleks), po 142

Schwann cell (schwon sel), p. 139

sensory receptor (ri-septer), p. 142

somatic nervous system (so-mat’ik nervus sis tem),
p. 152

spinal nerve (spinal nerv), p. 152

sympathetic division (sim”pah-thet'ik di-vizh'un),
p. 155

synapse (Sinaps) p. 140

ventricle (ven'tri-k'l), p. 144

Clinical Key Terms

Alzheimer disease (altz'hi-mer di-zez’), pp. 142, 160

ankle-jerk reflex (an'kl-jerk re'lleks), p. 143

cerebral palsy (ser'é-bral pal'ze), p. 148

dermatome (der mah-tom), p. 152

eleciroencephalogram (e-lek”tro-in-sef'lah-gram).
p. 149

epidural hematoma (ep”i-du'ral he"mah-to'mah),
. 150

Huntington disease (hun'ting-tun di-zez ), p. 141

hvdrocephalus (hi"dro-sé’tah-lus), p. 151

knee-jerk reflex (ne-jerk re'fleks), p. 143

multiple sclerosis {mul'ti-pul skler-o’sis), p. 139

paraplegia (par-ah-ple’je-ah), p. 150

Parkinson disease (parkin-sun di-zez'), p. 141

quadriplegia (kwah-drah-ple‘je-ah), p. 150

- 1

What are the types of nedrons and
neurosEiial i_'L‘”'i:' Hiow are thew

ahimilan and how gre thev ditterenty

(pp. 137-39)

What does the term eereee tongo lse
mean and how is a4 neve I-III|-H|'~|
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Chapter 8

CHAPTER QUESTIONS
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these divisions (pp 155

The Nervous System

T |

stroke (strok), p. 149

Two types of questions—Study Questions and Objective
subdural hematoma (sub’dial b mat o nah) Questions—appear at the close of each chapter. Answer-
ing the Study Questions results in a sequential review of

parasympathetic division (par“ah-sim”pah-thetik
di-vizh'un), p. 158

peripheral nervous system (pé-rif‘er-al nervus P
sis'tem), p. 136

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.

- I

B Puncions of the nervous sysicm
The nervaus system permils NELUTINS

suppon, protect, and nourish the
I. Nervous System
: sensary input, performs D Nerve impulses All neurons
integration, and stumulates transmil the same vpe ol nerve
MOtOr output fmpulse: 4 change in polarity that
. Cells of nervous tssue. Nervous

A, Dhivasions of the nervous system
The pervous system s diwvided
e the cenird nervous systen)
{brain and spimal cord ) and the
|H'Iii:lll'h1|- RETvOLs sysiem

{lows along the membirane of 4

lissite contains neurans and nerve fber,

- 4 . LT . " [ Lo
{ sumatic and aulonamic nervons nevroghal cells. Tach type of E. Synapse. Tmnsmuission ol & nerve

nenron has three parts (dendrites) Impulse across a synapse 1s

dependent an the release 6l a

guetgims]. The CNS lies o the

midline of the body, and the PNS cell hody, and axon) but is specifi

as to funciion Neuroglial cells mearotransmitter o 4 synapris

1s located penipherally to the CNS. I
¢letd

Part Il 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.
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Fill in the blanks.

| Aln) CATTIES NETVe
imputlses away from the cell body.

2 During the depolarization portion ol
An acnon rr{llt"IlHi-ll.
ions are moving to the _
of the nerve fiber

1. The space between the axon ending
ol one newron and the dendrite o
another is called the

3. ACh is broken down by the enzvime

alter il has initiated an

action potential on a neighbonng
Lo

5. Motor nerves stimulate

6. In a reflex are, anly the _
is completely within the CNS

Consult Appendix B lor help in
pronouncing and analyzing the meaning
of the terms that follow

I neuropathogenesis
[ ro-pat h o= jen’é-sis)
J anesthesia (an¥es.the'ze-ah)

Objective Questions

[

The s the part of the
Birain responsible for coordination of
hody movements,
The _ is the pan of the
hrain that I8 responsible for
CONSCTIOUSTIESS

The brain and spinal cord are covered
by protective lavers called

The vagus nerve is 4
nerve that controls
Whereas the central nervous svstem s

composed of the _and
, the peripheral nervious
system is conmposed ol the

encephalomyeloneuropathy
(en-sef“ah-lo-mi"é-lo-nu-ropah-the)
hemiplegia (hem "i-ple’je-ah)
glioblastoma (gli”a-blas-to'mah)
subdural hemorrhage (sub-du'ral
hem'or-if)

12

13

Medical Terminology Reinforcement Exercise

10
11

The limbic system includes portions
ol the
and
Whereas the division of
the autonomic nervous system brings

about organ responses that are pan of

the “hght-or-flight” response; the
division brings about

responses associated with normal

restful conditions

e electrical activity of the brain

ran be recorded 1 the form of a(n)

pneumoencephalography
(nu"mo-en-sef "ah-log'mah-fe)
menmngoeencephalocele

[me-ning go-en-sef “ah-lo-sél”)
neurorthaphy (nu-rorah-fe)
ataxiaphasia (ah-tak se-ah-faze-ah)

cephalometer (sef “ab-lom'é-ter) 12 dysphagia (dis-fa‘je-ah)

Website Links

For a listing of the most current
Websites related to this chapter, please
visit the Mader home page at:

www mhhe com/maderap

Part lll Integration and Coordination

MEDICAL TERMINOLOGY
REINFORCEMENT EXERCISE

P

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 tarso as viewed with the thoracic viscera sectioned in a coronal plane, and the abdominal viscera
Y as viewed with most of the small intestine removed. (a. = artery: m. = muscle; v. = vein |

F [ arynx

/ traches

latt subclavian a

right common carotid a

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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).. right subclavian a.
brachiocephalic a.
arch ot aorta
SUPErion vena cava
pulmonary &
pulmonary trunk
right atrium pulmonary v,
latt atrium
right ventricle jung
laft ventricke
lobas of liver
) diaphragm
= L= splean
galibladder = :
cystic duct __. n stomach
,‘ duodenum
transversa colon
ascending colon
jajunum (cut)
mesentary descending colon
fleum (cut) ureter
CEecum
varmitorm appendix sigmoid colon
common iliac & o
uterus
ovary tensor fasciae latae m.
uterine tube
round igament of uterus
femoral a. urinary bladder
famoral v. :
adductor longus m. | E=
o o great saphenous v.
gracilis m. —._; rectus temoris m

vastus lateralis m,

vastus medialis m. sartorius m,
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Understanding Medical
Terminology

Learning Objectives

Lipon completion of this section, you should be able ta

|. Discuss the importance of medical terminology and

how it can be incorporated into the study of the hu-

man body.

Differentiate between a prefx, suffix, root word, and

compound word

3. Link word parts to form medical terms.

4. Differentiate between singular and plural endings ol
medical terms.

5 Practice pronunciation of medical words

6. Dissect (cut apan) compound medical words into

parts to analyze the meaning

Recognize the mare commonly used prehxes, sufhxes,

and root words used in medical terminology

Pisd

e |

Introduction to Medical

As students of medical science, we are the inheritors of a
vast fortune of knowledge. This fortune, amassed by glants
of eighteenth: and nineteenth-century scholarship, was
nurtured largely in the atmospheres of universities in which
Latin and Greek were the languages of lecture and writing
Scientists then strove o define a universal language in which
to communicate their indings. Latin and Greek, studied
throughout Europe, became the languages ol choice for
scholars whose native tongue was English, German,
French, Spanish, and so on, because they all read Latin and
Greek. So, many seminal works in medicine were first
penned in Latin, and their vocabularies remain to this day

Anatomy and physiology were bom in the eighteenth
century in the midst of a glut of quacks, frauds, charlatans,
myths, and superstitions. Honest scholars sought proofs (o
banish practices that should have been questioned by rea-
son and proved wrong by experience. These scholars were
among the first to connect disease with the failure of func
tion or structure of body tissue; thus, the race to name and
define all anatomical structures began

Problems arose, inevitably, with the discovery ol
heretofore unknown tissue. Names were virtually created
from parts or existing words by combining parts until they

400

approximated an acceptable description. Medical termi
nology is simply a catalog of parts that allows us to 1ake
apart and reassemble the special language of medicing
Fhe study of medical terminology is easier than it first
SEeITis

Medical words have three basic pans: prefix, rool word,
and suffix. A prefix comes before a root word and alwers the
meaning. For example, the pretix hyper means over o
above. Hyper/kinetic means overactive, hyper/esthesia i
averly sensitive, hyper/tension 18 high blood pressure, and
hyper/trophy is overdevelopment

A suffix is attached 1o the end ol a rool word and
changes the meaning of the word For example, the suffix
itts means inflammation, Inflammation can ocour at
almost any part of the body, so s can be added 10 root
words to make hundreds of words Dermat/itis is inflam
mation of the skin, thin/itis is inflammation of the npse
gastr/1tis is inflammation of the stomach. and so on

A root waord is the main part of the word. Once the
root word is known for each pant of the anatamy, the pre
fixes and suffixes can be used 1o analvze and/or build many
medical words. The root word lor begt is cardi. A few terms
in which cardt appears are -Ju'dilﬁn means pain in the
heart, cardio/omegaly means enlarged heart, brady/cardia
means slow heant, and pen/aardio/ventesis means pund
ture 1o aspirate flluid from around the heart.

Many medical words have, in addition 1o a prefix
and/or a suffix, more than one word part. These are called
compound words and can be analyzed by breaking them
into parts. For example, hysterosalpingo-oophorectomy is
made up of three root words and a suftic Hyster is the root
word for uterus, salping is the root word for tube, vophor is
the root word for ovary, and -ectomy 18 the suffix for cur out
Now we know that hysterosalpingo-oophorectomy means
the surgical excision of the uterus, wibe, and ovary

To facilitate pronunciation, word parts need to be
linked together. The linkage for word parts is ¢ and may be
referred to as a combining form. For example, linking the
root gardi with the suffix -pathy would produce a word that
would be difficult 1o pronounce; therefore, an o is used 1o
link the root word with the suffix. The complete word s
written cardiopathy and pronounced kar"deop’ah-the, and
the combining form is cardi/o.

When a word is only a root or ends with a root, the
word ending depends on whether the word is a notn 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.

> Further Readings
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408 Appendix C

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.

Guided Tour
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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.

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

To the right of the
arrows is a row of
icons that represent the
number of screens 1n a
concept. There are three
different icons, each
representing different
functions that a screen

Transcription

concepts present- g:"f‘*“““:l;@“m __ " i : in that section will
ed within this Call Structures

o | | - 1 | serve. The screen that is
- | currently displayed will
highlight yellow and
visited ones will be

topic. Clicking
any of the con-
cepts will move

you to your Mospasalion, - .. checked.
selection. You wm = | ST e
can use the UP | Tt:tm“‘m " - Transcription (s the process by yMich RNA (s

et e ] | assembled from a DNA templpt@

The film 1con
represents an
animation screen.

and DOWN UntExam
arrow keys to .
move through
the topics.

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 T e sl T
the LEFT and RIGHT arrows on | s 1 |
your keyboard to perform the
same function.

- Structure & Function
e Charactenistice

The activity icon
represents an
interactive learning
activity.

. Additional Activities |

The page icon
represents a page of .~
informational text. . ]

Contact your McGraw-Hill sales
represen tative for more information

or visit www.mhhe.com.
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Visual Resource

Library CD-ROVIs

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 andssort thumbnail image records by name,

type, location, and user-defined keywords

e Search using keywords or terms

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

¢ Select and view images at full size

e Display all the important file information for easy

file identification

e Drag and place or Copy and Paste into virtually any graphics,

desktop publishing, presentation, or multimedia application

Life Science Animations

Visual Resource Library CD-ROMV

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.

Inquiry and Human Biology
Visual Resource Library CD-ROM

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.

Contact your McGraw-Hill sales
r w representative for more mformation
ﬁ or visit www.mhhe.com.
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Proven. Reliable. Class-tested.

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

yet 1s 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 i1s 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. (o b D

; T : " 1 ® -
SN2 8 ..

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.

_Cours
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Stndent Bey lstmtion )
Courses

Gk

Course ton:

General Biology & an inood uctory course designed for both science and non-science majors who am planning ©
transfer © a four-year college . Stodents in technical programs such a3 Numsing or Medical Technology will also

find the course benaficial The course will provide stadents with knowisdge of the fundamental chamcwristics of
living matter from the molecniar lavel 1© the ecological community
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The McGraseHill Companies

New Features based on
customer feedback:

Specific question selection for quizzes

Ability to copy your course and share it
with colleagues or as a foundation for a
new semester

Enhanced grade book with
reporting features

Ability to use the PageOut discussion area,
or add your own third party discussion

tool

Password pr()t_ecl;ed courses

Shoet on time? Let us do the work.

Send your course materials to our McGraw-
Hill service team. They will call you by
phone for a 30 minute consultation. A team
member will then create your PageOut
website and provide training to get you up
and running. Contact your McGraw-Hill
Publisher’s Representative for details.

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 aHows 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.
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Links to chapter-related websites

Case studies

-

Critical thinking exercises
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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
rﬂw or visit www.mhhe.com.
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Instructor’'s Manual—Test Item File

The Instructor’s Manual was written by Patrick Galliart,
North lowa Area Community College, an experienced in-
structor of anatomy and physiology. This manual is de-
signed to assist instructors as they plan and prepare for
classes using Understanding Human Anatomy and Physiology.
Each chapter includes an outline and chapter synopsis,
concepts to emphasize, suggested student activities, and a
listing of audiovisual materials. A good selection of objec-
tive test questions and several essay questions are provided
for each chapter. (ISBN 0—-07-290758-4)

Transparencies

One hundred full-color transparencies are available with
Understanding Human Anatomy and Physiology. Chosen by
the author, they were judged to be the illustrations that in-
structors would most like to have as adjuncts to their lec-
tures. (ISBN 0-07-290761-4)

Microtest Il

McGraw-Hill provides a computerized test generator for use
with this text. It allows you to quickly create tests based on
questions provided by McGraw-Hill and requires no pro-
gramming experience. The questions are provided on
diskette in a test item file. McGraw-Hill also provides support
services, via mail or phone, to assist in the use of the test gen-
erator software, as well as in the creation and printing of tests.
(Macintosh ISBN 0-07-290759-2)

(Windows ISBN 0-07-290760-6)

Essential Study Partner

This CD-ROM is an interactive student study tool packed
with hundreds of animations and learning activities. From
quizzes to interactive diagrams, your students will find that
there has never been a more exciting way to study anatomy
and physiology. A self-quizzing feature allows students to
check their knowledge of a topic before moving on to a
new module. Additional unit exams give students the op-
portunity to review coverage for a more complete under-
standing. The ESP is packaged free with textbooks. (ISBN
0-07-237158-7)

Online Learning Center

Students and instructors gain access to a world of opportuni-
ties through this password-protected web site. Students will
find quizzes, activities, links, and much more. Instructors will
find all the enhancement tools needed for teaching online,
or for incorporating technology in the traditional course.
http://www.mhhe.com/biosci/ap/maderap/
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Anatomy and Physiology
Laboratory Textbook, Essentials
Version (2d ed.)

By Stanley E. Gunstream, Harold J. Benson, Arthur Talaro,
and Kathleen P. Talaro, all of Pasadena City College, is an
excellent lab text. It presents the fundamentals of human
anatomy and physiology in an easy-to-read manner that is
appropriate for students in allied health programs.
Designed especially for the one-semester course, it features
a simple, concise writing style, thirty-seven self-directing
exercises, full-color photomicrographs in the Histology
Atlas, and numerous illustrations in each exercise. The lab
text is accompanied by an Instructor’s Handbook and slides.
(ISBN 0-697-11311-6)

McGraw-Hill Life Science
Animations Videotape Series

This is a series of six videotapes containing sixty-six anima-
tions that cover many of the key processes discussed in a
physiology course:

a. Chemistry, Cells and Energetics
ISBN 0-697—-25068—-7
b. Cell Division, Heredity, Genetics, Reproduction, and
Development ISBN 0-697-25069-5
c. Animal Biology #1 1ISBN 0—-697-25070-9
d. Animal Biology #2 ISBN 0-697-25071-7
e. Plant Biology, Evolution, and Ecology
ISBN 0-697-26600-1
f. Physiological Concepts of Life Science
ISBN 0-697-21512-1

Life Science Animations 3D
CD-ROM

More than 120 animations that illustrate key biological
processes are available at your fingertips on this exciting
CD-ROM. This CD contains all of the animations found on
the Essential Study Partner and much more. The animations
can be imported into presentation programs, such as
PowerPoint. Imagine the benefit of showing the anima-
tions during lecture. (ISBN 0-07-234296-X)

»
Life Science Animations 3D
Videotape

Featuring 42 animations of key biologic processes, this
tape contains 3D animations and is fully narrated. Various
figures throughout this text are correlated to video anima-
tions. (ISBN 0-07-290652-9)



The Dynamic Human CD-ROM

Version 2.0 NT Compatible illustrates the important rela-
tionships between anatomical structures and their func-
tions in the human body. Realistic computer visualization
and three-dimensional visualizations are the premier fea-
tures of this learning tool. (ISBN 0-07-235476-3)

Explorations in Human Biology
CD-ROM

Consists of sixteen interactive modules that stress human
physiology. Students can actively investigate vital processes
as they explore the modules, which are filled with color,

sound, and movement. |
(Macintosh ISBN 0-697-22964-5) -
(Windows ISBN 0-697-22963-7)

Anatomy and Physiology
Videodisc

A four-sided videodisc containing more than thirty anima-
tions of physiological processes, as well as line art and mi-
crographs. A bar code directory is also available. (ISBN
0-697-27716-X)

McGraw-Hill Visual Resource
Library

A CD-ROM containing many of the line art figures found
in Human Anatomy & Physiology with an easy-to-use inter-
face program enabling the user to quickly move among the

images and create a multimedia presentation. (ISBN
0-07-234411-3)

Life Science Living Lexicon
CD-ROM

Contains a comprehensive collection of life science terms,
including definitions of their roots, prefixes, and suffixes as
well as audio pronunciations and illustrations. The Lexi-
con is student-interactive, featuring quizzing and notetak-
ing capabilities. (ISBN 0—697-37993-0 hybrid)

The Virtual Psysiology Lab
CD-ROM

Contains 10 dry labs of the most common and important
physiology experiments. (ISBN 0-697-37994-9 hybrid)

Web-Based Cat Dissection Review
for Human Anatomy and
Physiology

By John Waters. (ISBN 0-07-232157—-1)

Interactive Histology CD-ROM
By Bruce Wingerd. (ISBN 0—-07-237308-3)

Laboratory Atlas of Anatomy and
Physiology, third edition

By Eder and colleagues is a full-color atlas containing
histology, human skeletal anatomy, human muscular
anatomy, dissections, and reference tables. (ISBN
0-697-39480-8)

Study Cards for Anatomy and
Physiology

By Kent M. Van De Graaff et al., 3d edition, is a boxed set
of (300) 3-by-5-inch cards. It serves as a well-organized
and illustrated synopsis of the structure and function of the
human body. The study cards offer a quick and etfective
way for students to review human anatomy and physiol-
ogy. (ISBN 0-697-26447-5)

BodyWorks CD-ROM

The ultimate multimedia reference guide to human
anatomy and physiology. The CD contains text, movies,
3-D modules, and animations of the human body. At the
end of most chapters, a screened box appears, informing
the reader which section on the CD applies to that chapter.
To order BodyWorks from SoftKey International Inc., call
1-800—-845—-8692.

McGraw-Hill Anatomy and
Physiology Video Series

a. Introduction to the Human Cadaver and Prosection,
ISBN 0-697—-11177-6

b. Introduction to Cat Dissection and Cat Musculature,
ISBN 0—-697-11630-1

c. Blood Cell Counting, Identification, and Grouping,
ISBN 0—-697-11629-8

d. Internal Organs and the Circulatory System of the Cat,
ISBN 0-697-13922-0

Survey of Infectious and Parasitic
Diseases

By Kent M. Van De Graaff is a black-and-white booklet that
presents the essential information on one hundred of the
most common and clinically significant diseases. A one-
page presentation that includes pronunciation, derivation,
definition, life cycle, description, signs and symptoms, lab-
oratory diagnoses, and prevention/treatment is devoted to
each disease. (ISBN 0-697-27535-3)
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