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Online Learning
Center (OLC)

The Online Learning Center
that accompanies Hole’s
Essentials of Human Anatomy
and Physiology is found at
www.mhhe.com/shieress8.
This online resource offers an
extensive array of quizzing and
learning tools that will help you
master the topics covered in
your textbook.

Interactive Activities

ENDOSTEUM e

Fun and exciting learning
experiences await you at the
Hole’s Essentials of Human
Anatomy and Physiology Online
Learning Center! Each chapter
offers a series of interactive
crossword puzzles, art labeling
exercises, vocabulary
flashcards, animation-based
quizzes, and other engaging
activities designed to reinforce
learning. For a real challenge,
tackle a case study or clinical
application to put your
knowledge into practice.

Click and hold on the answer space 1o see the possibie answers. Then select the comect answer and release Answer all questions and the
the "Score Test” button at the botiom

1
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WITHIN THE BONE.

TISSUE LINING THE MEDULLARY CAVITY &)

Summary of Answers
¥ there are any blanks, it means that you didn answer the quession. You can 9o back and make changes before you hit the “Score Test” but
Your answer. Correct Answer

1. [Bpongy bone 1_[Spongy bone
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Test Yourself

Take a quiz at the Hole’s
Essentials of Human Anatomy
and Physiology Online
Learning Center to gauge your
mastery of chapter content.
Each chapter quiz is specially
constructed to test your com-
prehension of key concepts.
Feedback on your responses
explains why an answer is
correct or incorrect. You can
even e-mail your quiz results to
your professor!

Course Tools

Your Results;
The correct answer for ach question is indicated by & ¥

m‘a GUEST COvening o Bach Bone, made Ifom NBrous CanNEEtYe Bssue, 1s caed the ____ e

DA )spiphysis

QB )diaphysis

Q€ )articular cartilags
¥ ®D)periosteum

nside the epiphyses of each long bone, mestly __________________ ¢an ba feund

DA )compact bone
¥ ®B)zpongy bone

€ )eartilage

20 )Ymarrew

DA )ostsocytes

Q8 )psrforating canals
v ®C)ostsons

DD )rabeculas

WU‘- of thesa SLataments IS Not true BBEUE Nt AMEembr anaus banes’
¥ ®A)They begin with a cartilage mods!
DB)They form between flat sheets of connective tissue
C)skull bones sre formed in this way
20)0steoblasts deposit new bone along blood vessels within the layers
Teveral layers of calls reside within epiphyseal disks of developing long bones, Wiieh Tayer is responsible
for anchoring the disk to the bony epiphysis?
QA)calls undergoing mitosis
28 )cells enlarging and becoming calofied

Here you'll find chapter-specific
study outlines and a listing of
relevant websites, along with
links to interactive lab activities.
The Hole’s Essentials of Human
Anatomy and Physiology Online
Learning Center also features
cutting-edge online histology
and anatomy atlases plus
general study tips and career
information. q

Access to Premium
Learning Materials

Hole’s Essentials of Human
Anatomy and Physiology Online
Learning Center is your portal to
exclusive interactive study tools
like McGraw-Hill's Essential
Study Partner and PowerWeb.
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missing from this book, the registration screen on our Website, and within your WebCT
or Blackboard course, will tell you how to obtain your new code.

Registering for McGraw-Hill Online Resources

TO gailn access to your Mcerau-Hill web
resources sitmply follou the steps belou:
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AFTER YOU HAVE ENTERED YOUR REGISTRATION CODE, CLICK REGISTER.
FOLLOW THE INSTRUCTIONS TO SET-UP YOUR PERSONAL UserlD AND PASSWORD.

WRITE YOUR UserlD AND PASSWORD DOWN FOR FUTURE REFERENCE.
KEEP IT IN A SAFE PLACE.

TO GAIN ACCESS to the McGraw-Hill content in your instructor's WebCT or Blackboard
course simply log in to the course with the UserlD and Password provided by your instructor.
Enter the registration code exactly as it appears in the box to the right when prompted by the
system. You will only need to use the code the first time you click on McGraw-Hill content.

thank you, and welcome :
to your mMcerauw-Hill ngher_
online resources! Education
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Preface

To the Student

Welcome to the eighth edition ot Hole's Essentials of
Huvmean Anatomy and Physiology. We continue our
commitment to introduce the structure and function of
the human body in an interesting and highly readable
manner.

Many of you are planning carcers in health care,
athletics, science, or education. We understand that you
face the challenge of balancing family, work, and aca-
demics. This text provides you with many helpful tools
that will prepare you for success in the study of human
anatomy and physiology.

The Guided Tour to Top Performance, p. ix,
highlights the integrated study tools of your text.

Take the lead with chapter vignettes, objectives, and

key terms.

o Attack the chapter content with Check Your Recall
Qutestions and AP Trivia.

e Pull concepts together with real-life Clinical
Connections and Topics of Interest.

e Prepare for top performance with Review Exercises
and Critical Thinking Questions.

e Cruise online to a Learning Center packed full of

activities to complement the text.

Your next step to effective learning begins with a solid
study strategy. Many first year students feel over-
whelmed by the amount of material in Anatomy and
Physiology. Be assured that you can do the work, and
you can be successtul. Studying anatomy and physiol-
ogy is like preparing for the Tour de France. Practice,
diligence, and perseverance will pay off. Professor
Susan Allen of North Harris College, Houston, Texas,
offers the following study tips to assist you in prepara-
tion for the ride ahead.
1. Go over your notes and handouts everyday.

e Review material in the first 24 hours after it is
presented. You will learn faster and remember
longer.

e GO over your notes at least once a d;l)‘, seven
days a week.

e Read over all notes taken to date, and read the
notes out loud. Seeing, saying, and hearing helps.

e Tape-record the lectures (after getting
permission), and listen to the lectures.

o

Y

SN

0.

Rewrite your notes.

e Use block letters and an outline form.

e Put a small amount of material on each page and
illustrate facts with drawings. A picture is worth
a thousand words.

e Color code headings.

Read each chapter or unit before going to class.

e [Ise the SQ3R method when you read: Survey.
Question, Read, Recite, Review.

e Use the chapter outline at the end of each of the
chapters in Hole's Essentials text.

e Answer the questions at the end of the chapter.

e Pay particular attention to the diagrams and
charts.

Form study groups.

e Plan regular times to meet and go over the
material.

e Explain the material to someone else.

e Talk through a concept to gain a thorough
understanding,.

e Make up an exam over the material.

Use the Cornell Method of note taking.

e Organizing the material will cut down on your
study time.

e (For further information on this great method of
note taking, refer to the study tips page under
Biology on the North Harris College Web Page:
http://science.nhmeed.edu/biol

Budget your time.

e Study for short periods of time with breaks in
between. Short repeated study sessions are much
more effective than one long session.

e For every hour you are in class, spend two to
three hours studying outside of class,

Make flashcards of terms and definitions.

e Make up meaningful acronyms and word combi-
nation to help you remember information.

e Sound out difficult words and practice spelling
them.

e Learn the meanings of the prefixes and suffixes
of words. Check out the inside back cover of the
text for meanings of these words.

vii
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9.

Student Preface

Use effective ways to learn terminology.

e Look at the word.

e Say the word out loud and repeat the word often
during the day.

e Touch the area on a model or torso, or touch the
arca on your own body (when possible).

e \Write the word.

e Color the region represented by the term in an
Anatomy Coloring Book.

Make models of the chemical structures in chapter 2.

e Use gumdrops, marshmallows, toothpicks, etc.

e Look at a diagram and build a model. It will help
you learn the material faster and remember it
longer.

Use additional study aids that are available:

e Student Study Guide

e The Dynamic Human CD-Rom

o [issenticl Study Partner found in the Online
Learning Center

e Film clips or videos recommended by the
professor

The cover image of Lance Armstrong, three-time Tour
de France cycling champion, husband, father, and can-
cer survivor sends a message of encouragement. inspi-
ration, and determination to all. This is your life; don’t
spend it at the back of the pack. Enjoy the ride; use the
study tools provided and sprint to success in anatomy
and physiology.

David Shier

Jackie Butler

Ricki Lewis




HOLE'S ESSENTIALS OF HUMAN ANATOMY
AND PHYSIOLOGY

e Maintains commitment to readability

e Applies concepts to everyday examples

e Emphasizes the interrelatedness and interdependence
of organ systems

® Provides you with the right tools to cross the anatomy
and physiology finish line

uided Tour

fo Top PEffomance

Skeletal System

TUES FROM SKELETONS PAST. As il lisnlest a1t Ll s e

VIGNETTES
take the lead to chapter content. They connect you to many
areas of health care including technology, physiology,
medical conditions, historical perspectives, and careers.

CHAPTER OBJECTIVES
help you stay on course as you master the information
within the narrative. Use them as guides to identify

important chapter topics.

Y

— AIDS TO UNDERSTANDING WORDS
increase your pace in understanding and remembering
scientific word meanings. Examine root words, stems,
prefixes, suffixes, pronunciations and build a solid A&P
vocabulary.

KEY TERMS

are part of your basic training in building a solid science
vocabulary. Phonetic pronunciations and definitions can
be found at the beginning of the chapter, within the text,
and in the glossary.




X Guided Tour

GENETICS CONNECTIONS
lead the standings by exploring the molecular underpinnings
of familiar as well as not so familiar illnesses. Read about
such topics as ion channel disorders, muscular dystrophies,
and cystic fibrosis.

Metataisa Fibrous Joints

Fibrous (11 i joints
j " ther A thin

Figure 7.32

B

7.13 Joints

Figure 7.33

CHECK YOUR RECALL QUESTIONS
attack the material covered in major sections by testing your
understanding of key concepts.

ORGANization ILLUSTRATIONS

6
HERITED DISEASES OF MUSCLI
1y
1 il
It of ol
DA e other DAG 1o b leficient 1
The Muscular Dystrophies—Missing Proteins Charcot-Marie-Tooth Disease—A Duplicate Gene
> pack i filaments of actin i o MarieTonitl cliseise Cuises s sbowly progressin
>
Hereditary Idiopathic Dilated Cardiomyopathy—
A Tiny Glitch
uphi

FACTS OF LIFE
go all out with amazing bits of anatomy and physiology trivia,
adding a touch of wonder to chapter topics.

Organization

Integumentary Syste

A

Muscular System

Lymphatic System

Digestive System

- el N
ol LN
o p—

Nervous System

found at the end of selected chapters, conceptually link the
highlighted body system to every other system and reinforce the
dynamic interplays between groups-and organs. These
illustrations help you review chapter concepts and reinforce the
"big picture” in learning and applying the principles of anatomy
and physiology.

Y

Skeletal System




Guided Tour

xi

A fracture s a break in a bone. Whenever a bone breaks,
blood vessels within it and s periostewm rupture, and the
periosteum is likely to tear. Blood escaping frgp the bro-
ken vessels spreads through the damaged area and soon
forms a blood clot, or hematoma Vessels in surrounding
tissues dilate, swelling wnd inflaming the tissues.

Within days or weeks, developing blood vessels and

Y

TOPICS OF INTEREST

are proven performers in presenting disorders, physiological
responses to environmental factors, and other topics of general

interest.

Eversion Invarsion

Figure 7.41

v CHECK YOUR RECALL

1. Descrifie the charactenstics of the three major types of joints.
2. Name six types of synavial joints
3. What terms deseribe mavements possible st synovial joints?

I njuries 10 the elbow, shoulder, and knee are cammanly
diagnused and treated using a procedure called arthroscopy.
Arthroscopy enables a surgean to visualize a joint’s interior and
even perfarm diagnostic or therapeutic procedures, guided by the
image an a video sereen. An arthroscope is a thin, tubular instru
ment about 25 centimeters long containing optical fibers that
transmit an image. The surgeon inserts the device through  small
incision in the joint capsule. Arthrascopy is far fess invasive than
conventional surgery. Many runners have undergone
uncomplicated anthroscapy and raced just weeks Jater

Clinical Terms Related
to the Skeletal System

o Gkl eatsines, Tamds, anid Jeet in adulis s
sl of overproduction of growth hormone
ankylosis Cing kil sis) Almoma

fuaston of hones at ot often due to dan

tittriess

ot membeancs from chimai ol ahirits
arthralgia G il eab) P o on
arthrocentesis Cir thooesen e sist Puncture of aned

removal of thad trom aoint ey

Protractian - —» Retraction

acromegaly Gtk o ahlo) Abnormal enlargement

CHAPTER 1 Stelitol system 161

Elevation

Joint movements (llustrating eversion, inversion, retraction, protraction, elevation, and depression

arthrodesis Gir thiosde sis)Surery o fuse the bones
W oing
arthroplasty G thro plis 1o Sutery 1o take o joint

more movahl
Colles fracture (Lol
end o the radius it displhces the sialler

71k turey Fractuee at the distal

Tragment posteriorly
epiphysiolysis (¢fr -1/ ¢l 1sis) Sepanition of loos
ening of e epiphvsis tron e diaphivais of 4 one
hemarthrosis (hem i sis) Blood i joinn i
laminectomy (Lim i -nek to-mer Sutical removal of
the posterior il ol avertehn usdally o relieye
symptoms Of rupiured intervertebral disc
Tumbago (loni-ba o) Dull ache in the b region
of the hack
orthopedics (1 1o pe diks ) Medical spectly
Prevents, diagaoses, and s discases and alino

wulitics of the skeletl and musenlar systeriis
ostealgia tos el el i m i hone

ostectomy (s-tek tomet Sarcal wemoval ot hone
ostes
osteochondritis (v ten-kon -l st nflaation of

Com et tis) Taflammation of one s

Bone i cantilige tissues
OSteOgenesis (o fv-oeen Cnist Bone development

OSECORENESIS TMPerfecta (s (100 © s o
ekt t nterted condition of deformed and abror
mally Bl Dones

osteoma (i teno et Tamor composed of hone

on tenmmab by sheal Soltening of adult
Tone e 10 disorder m el phosphonss
fetabolisa, ustally citsed by vitmin D deficiency

Lurge numbers of osteohlasts from the periosteum invide
the hematoma. The osteoblasts rapidly divide in the
regions close 1o the new hlood vessels, building spongy
hone nearby. Granulation tissue develops. and in regions
further from a blood supply, fibroblasts produce misses
of fibrocartilage. Meanwhile, phagocytic cells begin 1o
remove the blood clot, as well as any dead or damaged
cells in the affected arex. Osteoclusts also appear and
resorh bone fragments, aiding in “cleaning up” debris

Tn e, fibrocastitage Aills the gap between the ends of
the hroken bone. This mass, termed i cartilaginous cal

Ins, is Tater replaced by bone tissue in much the same

Figure 74

jor steps (4-0) (n
repair of a fracture Compact
bone

Medulary
caviy

Hematoma —

A Blood escapas from ruptured blood
vessels and forms & hematoma

Bony callus

© A vany callus replaces fibrocartiiage,

.

PAIR OF A BONE FRACTURF

way that the hyaline cartilage of  developing endochon
dral bone is replaced. That is, the cartilaginous callus
treaks down, blood vessels and osteoblasts invade the
a0kt By callus Alls the spiace
“Typically, more bone 1s produced ar the site of a heal
ing fracture than is required 10 replace the damaged tis
sues. Osteoclasts remove the excess. and the final result
is a4 hone shaped very much like the original ¢fig. 7A)
Physicians can help the bone-healing process. The first
casts to immohilize fractured hones were introduced in
Philadelphia in 1870, and soon afrer, doctors began using
serews and plates inernally o align healing bone pans
res. and

Today, onthopedic surgeons also use rods,

nails. These devices have became lighter and smaller
many are built of tanium A new approach, called
hybrid fixaton, treats o hroken leg using metal pins inter
nally 10 align bone pieces. The pins are anchored 10 a
metal ring device warmn outside the leg

Fibrocartiage
Spongy bore

New blood
vessels

B Spongy bane forms | regions close to
developing biood vessels, and fibrocartiiage
forms in more distant ragians.

Compact bone

Medullary cavity

Periosteurn

D Osteoclasts remove excess bony tissue,
restoring new bone structure much like
the oniginal

CLINICAL TERMS

help you sprint ahead in understanding medical terminology.

Lists of related terms often used in clinical situations are found

at the end of several chapters.

162 UNITE Suppit it M

osteomyelitis (ox oo el is) Bone milammation
Cavsedd by e oy reaction 10 bacterial or fungal
mlection

asteonecrosis (s 1e-one ki sis) Death of bone tis
st This condiion occurs most commonly in the
femr head m eldery persons and may be due o
obsinicted arteries supplying the hone

osteopathology (s tecpubithol e Study of hone
diseises

osteotomy (05 (et ceme Cutting i hore

synovectomy (s ek tome Suraial removal of

the synovial membrne of ajoint

CLINICAL CONNECTIONS

help you go even further by "pulling the chapter concepts
together." These short vignettes at the end of the chapter give
you a real-life connection to the material covered. Short
paragraphs in colored boxes also apply ideas and facts in the

narrative to clinical situations.

CHAPTER SUMMARY OUTLINES

P Clinical Connection
When the 20-year-old professional soceer player gmmed
i Tttt at high speed against the all and howled o
pain. e thooght it would just ger hetier m i few days, s
SUMMARY OUTLINE
7.1 Introduction (p. 128)
Individual bones e the argans 4 the skeletal systent A bane contains
7.2 Bone Structure (p. 128)
Bope structure reflects ts function
a. Epiphyses at cach end are covered with articular cartilage and
artculate with other bones
b, The <haft of a bone is called the diaphysis
- Except for the articular cartilage, a hone is covered by a

prepare you for another top performance by helping you review

the chapter's main ideas.

penasteum
1 bone has a continuous matrix with no gaps

e, Spunny bone has irreqular Interconneeting spaces between hony
plates that reduce the weight of bane.

Bath compact and spongy bone are strong and resist bending.

a medllary cavity flled with marraw

. The diaphysis conta
2 Mictoscopic stucture
a Compact bone contar
b, Central canals contain biond vesseis that noutish the cells of

asteans cemented together

c. Dittusion from the surface of the thin, bony plates nourishes 1he
celis of spongy bone.

7.3 Bone Development and Growth (p. 130)
1 Intramembranius hones
a. Intramembiranous bones develop from layers of connective

tissues
b, Osteubiasts within the membranous layers form bone tssue
. Mature bone cells are called osteacytes

2. Endochandral bones
3. Endochondral bones develop as hyaline cartilage that

repiaced b

b, The primary ossification center appears in the diaphysls, wherea
secondary ossification centers appear in the epiphyses

€. An epiphyseal plate remains between the prmary and secondary

assification centers

B

sl infuries usually do, This e e inged oo
stated totuen bluish red immedianely, as o hematomi
formed heneath the nail. The pain continued. for weeks
Pus swelled trom beneanh the darkened nail. Faally

Farely able 10 walk let alone ontinuing playing his

sport, the athtere consulted a4 physicin, who. ussuming
the wound was fnfected, prescrbed antibiones and an
antisinflmmatony cream. Bu the unrclenting pun wis
not due o infection. The young i fnally went 10 a0
emergency roon, where i sunple o the pus sevealed no
bacteria Xerays fnstesd «learly mdicated an osteocion
drom, 4 spike of bone energing 4 millimeters from i
clorsal terminal phakan of the et grear o, cpped with
canilage. Usually an osteochondron s i hemgn bone
ctal development The pliva

tamor that arises duris
cian in charge. however, suspected it the soccer
players spike wits i resporse o tramia—ind ten Gl
wery removed the spike. and

e o rest afterwards. Su
month larer, the athlete was hack on the field

. The epiphyseal plates are respansibile far lengthering

e Long bones continue 1o lengtnen until the epiphyseal plates are
ossified

£ Grawth in thickness is due 1o intramembranous ssification

beneath the penosteum
ue

3. Homeostasis of bone ¢
2. Osteorlasts and osteol

< continually remadel bane

b The tatal mass of bone remains nearly constant

7.4 Bane Function (p. 131)
1. Support and protection
2 Bones sh
b Bones suppart and pratect softer underlying tissue:
2. Body movemer
a Bones ang muscies function together as levers
b A lever consists af  rd. 4 pivot (fuleruml, a resistance, and &
farce that supplies eneray.
3. Blood cell tormation
a. At different ages, hemapoiesia Gecuss in the yolk sac, Iver and

e and form body structures

spleen and red bone marrow
b Fed marrow houses developing
and vlood platelets. Yellow marmw stores ‘Gt

et olond cells, white olood cells
4. Storage of inorganic salts

a. theintercellular material of bune tissur contains farge quantitie
of calewm phosphate.

1y When binod caleium i low, psgeaciasts bieak down bone, relea
ing calcium salts. When blood caleim (s high, osteoblasts form
bone tissue and store caicium salts

& Borie stutes small amounts of magne<iur, Soaium, fotassium,

and carhnnate ion

7.5 Skeletal Organization (p. 135)
1 The skeleton can be divided inta axial and appendicular portions

2. The axial skeleton consists of e skull, hyoid bone, vertebeal

colum, and thoracic cage
3. The appendicular skeleton consists of the pectorsl i, upper
fimos, pelvic girdle, ana fower limbs
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4. Ankle and foot
a. The ankle and foot consist of the tarsus, metatarsus, and five toes.

b. Included are the talus that helps form the ankle, six other tarsals,

five metatarsals, and fourteen phalanges.

7.13 Joints (p. 156)

Joints can be classified according to the type of tissue that binds the

bones together.

1. Fibrous joints

a. Bones at fibrous joints are tightly joined by a layer of dense con-
nective tissue

b Little or no movement occurs at a fibrous joint

Cartilaginous joints

a. Alayer of cartilage joins bones of cartilaginous joints

b. Such joints allow limited movement

Synovial joints

a. The bones of a synovial joint are covered with hyaline cartilage
and held together by a fibrous joint capsule

inner lining of synovial membrane.
nences.

ing, hinge, pivot, and saddle.

18. Name the bones that comprise the thoracic cage. (p. 147)

19. List the bones that form the pectoral and pelvic girdles. (p. 147}

B

). Name the bones of the upper limb. (p. 148)

21 Name the bones that comprise a coxa. (p. 162)

22. List the bones of the lower limb. (p. 154]

23. Define joint. (p. 156)

Describe a fibrous joint. a cartilaginous joint, and a synovial joint
(p. 156)

25. Define bursa. (p. 157)

=

26. List six types of synovial joints, and name an example of each type.
(p. 158)

Part B

Mateh the parts listed in column | with the bones listed in column .

I 1

REVIEW EXERCISES AND CRITICAL THINKING
check your understanding of the chapter's major ideas.
Critical thinking questions encourage you to apply
information to clinical situations.

s

Types of joint movements

synovial joints.

REVIEW EXERCISES
Part A

calcium ions. (p. 134)

26 REFERENCE PLATES

Right subclavian a

Right common carotid a

protraction, elevation, and depression

1. Sketch a typical long bone, and label its epiphyses, diaphysis,
medullary cavity, periosteum, and articular cartilages. (p. 128)
Distinguish between spongy and compact bone. (p. 128)

10. Explain how upper limb movements function as fevers. (p. 133
12. Explain the mechanism that requlates the concentration of blood

xial and appendicular skeletons. (p. 135)
nium and the facial skeleton. (p. 136)

1. Coronoid process a. Ethmoid bone
b. The joint capsule consists of an outer fayer of ligaments and an N
2. Cribritorm plate b. Frontal bone
¢. Bursae are located between the skin and underlying bony promi- 3. Foramen magnum ¢ Mandible
4. Mastoid process d. Maxilla
d. Types of synovial joints include: ball-and-socket, condyloid, glid- 5. Palatine process €. Occipital bone
6. Sella turcica f. Temporal bone
7. Supraorbital foramen g. Sphenoid bone
a Muscles fastened on either side of a joint produce movements of
8. Temporal process h. 2ygomatic bone
b, Joint movements include flexion, extension, dorsiflexion, plantar 9. Acromion pracess i Femur
flexion, hyperextension, abduction, adduction, rotation, circum- 10. Deltoid tuberosity j. Fibula
duction, pronation, supination, eversion, inversion, retraction, 11. Greater trochanter k. Humerus
12. Lateral malleolus |- Radius
13. Medial malleolus m. Scapula
14. Dlecranon process 0 Sternum
15, Radial tuberosity 0. Tibia
16, Xiphoid process . Ulna

Part C

Match the movements in column | with the descriptions in calumn (1.

Explain how central canals and perforating canals are related

(p. 129) | I
4 Explain how the development of intramembranous bone differs 1. Rotation a. Turning palm upward
from that of endochondral bone. [p. 130) 2. Supination b, Decreasing angle between parts
5. Distinguish between osteoblasts and osteocytes. (p. 130 3. Extension © Moving part forward
6. Explain the function of an epiphyseal plate. (p. 130) 4. Eversion d. Moving part around an axis
7. Explain how a bone thickens. [p, 131) 5 e Turning sole of foot to face laterally
8. Provide several examples to illustrate how bhones support and pro- 6. Flexion f. Increasing angle between parts
tect body parts. (p. 131) 7 Pronation g, Lowering a part
9. Describe a lever. (p. 133) 8. Abduction h. Turning palm downward

9. Depression i© Moving part away from midline

11 Describe the functions of red and yellow bone marrow. (p. 133)

CRITICAL THINKING

How does the structure of a bone make it strong vet lightweight?

Archaeologists discover skeletal remains of humanlike animals in

fontanels. (p. 142) Ethiopia. Examination of the bones suggests that the remains rep-
the Human Ocganism: o (p. 142) resent four types of individuals. Two of the skeletons have bane
= densities that are 30% less than those of the other two skeletons.

nong the cervical. thoracic, and lumbar
i The skeletons with the lower bone mass also have broader front
| Larynx
i

Trachea

Left subclavian a

a-

Superior vena cava

Right at

Arch of aorta

Pulmonary a

Pulmonary trunk

Right ventricle

Pulmonary v.

Left atrium

Lobes of liver —

Lung

Left ventricle

Diaphragm

Spleen

Cystic duct

Duodenum

Ascending colon

Mesentery

lieum (cut)

Cecum
Vermiform appendix -
Common liac &

Ovary
Uterine tube

Femoral a
Femoral v —

Adductor longus m.—

Gracilis m

Vaslus medialis m

o LA ‘ : : —— Rectus femoris m

Stomach

— Transverse colon

— Jejunum (cut)
Descending colon

Ureter

Sigmoid colon
—— Rectum

Uterus

Tensor fasciae lalae m

Round ligament of uterus

Uninary bladder

Greal saphenous v.

Vastus lateralis m.

Sartorius m,

PLATE 5
Human female torso with the lungs, heart, and small intestine sectioned.

~<—1— REFERENCE PLATES

continue to offer vibrant detail of body structures.




To the Instructor

In this eighth edition of Hole's Essentials of Human
Ancatomy and Physiology we continue our commitment
to introduce the structure and function of the human
body in an interesting and highly readable manner. We
have added content only when it can be integrated into
the larger concept of homeostasis and maintenance of
the internal environment. Indeed, a book at this level is
almost a metaphor of the human body itself—nothing
unnecessary is retained, and every component con-
tributes to the final purpose.

Given the immensely varied population of most
universities and colleges, particularly two-year and
community colleges, we have continued to devote top
priority to the readability of this text. Our challenge has
been to do so while at the same time responding to
requests to enhance physiology coverage. We have
accomplished this through thoughtful changes in the
text and art, carefully designed and implemented peda-
gogical features, and a wide choice of ancillaries
designed to review and augment both in-class and out-
of-class student activities.

The level of this text is geared toward students in
one-semester courses in anatomy and physiology who
are pursuing careers in allied health fields and who
have minimal background in physical and biological
sciences. The first four chapters cover the chemistry and
cell physiology necessary to understand biological
processes. Students who have studied this material pre-
viously will view it as a welcomed review, but newcom-
ers will not find it intimidating.

General Themes
Commitment to Readability

Even the most basic concepts of human anatomy and
physiology can be challenging to the uninitiated, and
most of the students in introductory anatomy and physi-
ology courses fall into this category. Students and
instructors both are faced with an enormous amount of
material to cover in a short period of time. Our
approach is to never add unnecessary content, and to
maintain readability as our top priority.

Clear Application of Concepts

The content carefully balances structure and function to
provide an integrated view of how the human body
works. In striking this balance we recognize a clear
trend toward a greater emphasis on physiology across
the board in the health care professions. All physiologi-
cal concepts are tied to some level of body structure
and organization and presented in a student-accessible
way. Numerous practical applications and everyday
examples are provided.

Emphasis of the Interrelatedness and
Interdependency of Organ Systems

Chapter 1 introduces the concept of the internal envi-
ronment, along with homeostasis, the mechanism that
keeps the internal environment relatively constant. The
book reinforces this theme throughout, most strikingly
in the end-of-chapter “ORGANization™ figures that ham-
mer home the interrelatedness and interdependency of
organ systems.

Enhancing the Text with Consistent
lllustrations

Detail, clarity, accuracy, and consistency prevail, with
frequent use of icons for orientation and to establish a
sense of scale. Color is consistent from chapter to chap-
ter—a cell is not blue in one chapter, orange in another.

What's New?

Hole's Essentials of Human Anatomy and Physiology is
written with the student in mind. Several new features
accompany the eighth edition.

Key Term Pronunciations within the Text

A list of key terms and their phonetic pronunciations at
the beginning of each chapter helps build science vocab-
ulary. The key terms are boldfaced, defined within the
chapter and followed again by pronunciations when the
term is first introduced in the text. These terms are likely

xiii



Xiv Instructor Preface

to be found in subsequent chapters. The glossary at the
end of the book explains phonetic pronunciations.

Chapter Opening Vignettes

Interesting, creative, and thought-provoking vignettes
introduce the chapter topics.

Check Your Recall Review Questions

This edition offers review questions at the ends of major
sections in each chapter to test understanding of the
material just covered.

Design

The revitalized text design injects new life into the
study of Anatomy and Physiology. Bright, bold, modern
colors are used throughout the feature boxes, tables,
and chapter openers making them easy to recognize.

Illustrations

The new art program is designed to support the text
and beyond. Labels and legends go only as far as the
text itself. However, the detail of the figures is accurate
enough to support more detailed discussion if the
instructor or the student chooses further investigation.

Facts of Life )

These briefs are fun bits of A&P trivia information scat-
tered throughout the text adding a touch of wonder to
chapter topics and concepts.

Clinical Connections

These new clinical connections are integrated at the
end of several chapters to “pull the concepts together”.
The short vignettes help students make a vital real-life
connection to the chapter material.

Review Exercises and Critical Thinking
Updated end-of-chapter review exercises help the stu-
dent check understanding of the chapter’s major ideas.
Critical thinking questions enourage the student to
apply information to clinical situations.

Online Learning Center
New OLC activities and resources are available for stu-

dents and instructors.

LS

Digital Content Manager

This multimedia collection of visual resources allows
instructors to utilize artwork from the text in multiple

formats to create customized classroom presentations,
visually-based tests and quizzes, dynamic course web-
site content, or attractive printed support materials. The
digital assets on this cross-platform CD-ROM are
grouped by chapter within the following easy-to-use
folders.

Active Art Library Key figures from the text are
saved in manipulable layers that can be isolated
and customized to meet the needs of the lecture
environment.

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

Art Libraries Full-color digital files of all illustrations
in the book, plus the same art saved in unlabeled
and gray scale versions, can be readily incorporated
into lecture presentations, exams, or custom-made
classroom materials. These images are also pre-
inserted into blank PowerPoint slides for case
of use.

Photo Libraries Digital files of instructionally signifi-
cant photographs from the text—including cadaver,
bone, histology, and surface anatomy images—can
be reproduced for multiple classroom uses.

PowerPoint Lectures Ready-made presentations that
combine art and lecture notes have been
specifically written to cover each of the 20 chapters
of the text. Use the PowerPoint lectures as they
are, or tailor them to reflect your preterred lecture
topics and sequences.

Tables Library Every table appearing in the text is
provided in electronic form.

You can quickly preview images and incorporate
them into PowerPoint or other presentation programs to
create your own multimedia presentations. You can also
remove and replace labels to suit your own preferences
in terminology or level of detail.

Teaching and Learning Supplements

Online Learning Center (http://www.mhhe.conmy
shieress8) The OLC offers an extensive array of
learning and teaching tools. The site includes
quizzes for each chapter, links to websites related
to cach chapter, supplemental reading lists, clinical
applications, interactive activities, art labelling exer-
cises, and case studies. Students can click on a dia-
gram of the human body and get case studies
related to the regions they select. Instructor
resources at the site include lecture outlines,
supplemental reading lists, technology resources,
clinical applications, and case studies.



e Essential Study Partner The ESP contains 120

animations and more than 800 learning activities
to help your students grasp complex concepts.
Interactive diagrams and quizzes will make
learning stimulating and fun for your students.
The Essential Study Partner can be accessed via
the Online Learning Center.

e PowerWeb is an online supplement that offers
access to course-specific current articles referred
by content experts, course-specific real-time
news, weekly course updates, referred and
updated rescarch links, daily news, and the
Northernlight.com Special Collection™ of
journals and articles.

The Laboratory Manual for Hole’s Essentials of

Human Anatomy and Physiology, 0-07-235120-9,
by Terry R. Martin, Kishwaukee College, is
designed to accompany the eighth edition of Hole's
Essentials of Human Anatomy and Physiology.

Student Study Guide, 0-07-243813-4, by Nancy A,

Sickels Corbett contains chapter overviews, chapter
objectives, focus questions, mastery tests, study
activities, and mastery test answers.

The Instructor’s Manual, 0-07-242523-7. by Michael F.

Peters includes supplemental topics and demon-
stration ideas for your lectures, suggested readings,
critical thinking questions, and teaching strategies.
The Instructor’s Manual is available online through
the Instructor Resources of the Online Learning
Center.

Computerized Test Bank t/a Hole’s Essentials of

Human A&P, 0-07-242528-8, is a computerized test
generator free upon request to qualified adopters.
A test bank of questions contains matching,
true/false, and essay questions. The test generator
contains the complete test item file on CD-ROM.

McGraw-Hill provides over 400 Overhead Trans-

parencies, 0-07-235122-5, of all text line art includ-
ing fully labeled and unlabeled duplicates of many
of them for testing purposes or custom labeling.

The Digital Content Manager, 0-07-242524-5, is a

multimedia collection of visual resources that
allows instructors to utilize artwork from the text in
multiple formats to create customized classroom
presentations, visually-based tests and quizzes,
dynamic course website content, or attractive
printed support materials. The digital asscts on this
cross-platform CD-ROM are grouped by chapter
within easy-to-use folders.

PageOut is McGraw-Hill's exclusive tool for creating

your own website for your A&P course. It requires
no knowledge of coding. Simply type your course
information into the templates provided. PageOut is
hosted by McGraw-Hill.
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MediaPhys CD-Rom, 0-07-255140-2, combines incred-

ible multimedia and powerful visuals with in-depth

textual content. This interactive program provides a

friendly and educatiopal environment that allows

you to:

¢ navigate through body systems via detailed
graphics, animations, and sound

e explore concepts in a logical order from simple
to more complex

e visualize physiological processes and their
relationships

Human Anatomy and Physiology Laboratory

Manual-Fetal Pig Dissection, 0-07-231199-1, by
Terry R. Martin, provides excellent full-color photos
of the dissected fetal pig with corresponding
labeled art. It includes World Wide Web activities
for many chaprers.

Web-Based Cat Dissection Review for Human

Anatomy and Physiology, 0-07-232157-1, by John
Waters, Pennsylvania State University. This online
multimedia program contains vivid, high-quality
labeled cat dissection photographs. The program
helps students casily identify and review the corre-
sponding structures and functions between the cat
and the human body.

Dynamic Human Version 2.0, 0-07-2354706-3. This sct

of two interactive CD-ROMs covers each body sys-
tem and demonstrates clinical concepts, histology.
and physiology with animated three-dimensional
and other images.

Interactive Histology CD-ROM, 0-07-237308-3, by

Bruce Wingerd and Paul Paolini, San Diego State
University. This CD contains 135 full-color, high-
resolution LM images and 35 SEM images of
selected tissue sections typically studied in A&P.
Each image has labels that can be clicked on or off,
has full explanatory legends, offers views at two
magnifications, and has links to study questions.
The CD also has a glossary with pronunciation
guides.

Life Science Animation CD-ROM, 0-07-234296-X,

contains 125 animations of major biological
conecepts and processes such as the sliding filament
mechanism, active transport, genetic transcription
and translation, and other topics that may be diffi-
cult for students to visualize.

Life Science Animations 3D Videotape, 0-07-290652-9,

contains 42 key biological processes that are
narrated and animated in vibrant full color with
dynamic three-dimensional graphics.

Life Science Animations (LSA) videotape series

contains 53 animations on five VHS videocassettes:
Chemistry, The Cell, and Energetics, 0-697-25068-7;
Cell Division, Heredity, Genetics, Reproduction, and



