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Preface

M emmler’s The Human Body in Health and Disease is
a textbook for introductory-level health professions
and nursing students who need a basic understanding of
anatomy and physiology, the interrelationships between
structure and function, and the effects of disease on body
systems.

Like preceding editions, the 13th edition remains true to
Ruth Memmler’s original vision. The features and content
specifically meet the needs of those who may be starting
their health career preparation with little or no science
background. This book’s primary goals are

= To provide the essential knowledge of human anatomy,
physiology, and the effects of disease at an ideal level of
detail and in language that is clear and understandable

= To illustrate the concepts discussed with anatomic art
of appropriate detail with accuracy, simplicity, and style
that is integrated seamlessly with the narrative

*  Toincorporate the most recent scientific findings into the
fundamental material on which Ruth Memmler’s classic
text is based

= To include pedagogy designed to enhance interest in and
understanding of the concepts presented

= To teach the basic anatomic and medical terminology
used in healthcare settings, preparing students to
function efficiently in their chosen health careers

= To present an integrated teaching—learning package that
includes all of the elements necessary for a successful
learning experience

This revision is the direct result of in-depth market feedback
solicited to tell us what instructors and students at this level
most need. We listened carefully to the feedback, and the
results we obtained are integrated into many features of this
book and into the ancillary package accompanying it. The
text itself has been revised and updated where needed to
improve organization of the material and to reflect current
scientific thought.

Because visual learning devices are so important to students,
this new edition continues to include “The Body Visible,” a
series of illustrations with labeled transparent overlays of the
major body systems described in the text. In addition to being
a learning and testing tool, these illustrations provide enrich-
ment and are a valuable general reference.

The 13th edition retains its extensive art program
with updated versions of figures from previous editions
and many new figures. These features appear in a modi-
fied design that makes the content more user-friendly and
accessible than ever. Our innovative ancillary package on
thePoint helps students match their learning styles to a
wealth of resources, while the comprehensive package of

instructor resources provides instructors with maximum
flexibility and efficiency. The online Instructor’s Manual
describes all of the updates in this new edition and presents
teaching and learning strategies for traditional classrooms,
flipped classrooms, and online courses.

Organization and Structure

Like previous editions, this 13th edition uses a body sys-
tems approach to the study of the normal human body and
the effects of disease. The book is divided into seven units,
grouping related information and body systems together as
follows:

= Unit I, The Body as a Whole (Chapters 1-4), focuses
on the body’s organization, basic chemistry needed to
understand body functions, cells and their functions, and
tissues, glands, and membranes.

= UnitIIL, Disease and the First Line of Defense (Chapters 5
and 6), presents information on disease, organisms that
produce disease, and the integumentary system, which is
the body’s first line of defense against injury and disease.

= Unit III, Movement and Support (Chapters 7 and 8),
includes the skeletal and muscular systems.

= Unit IV, Coordination and Control (Chapters 9-12),
focuses on the nervous system, the sensory system, and
the endocrine system.

= Unit V, Circulation and Body Defense (Chapters 13-17),
includes the blood, the heart and heart disease, blood
vessels and circulation, the lymphatic system, and the
immune system.

= Unit VI, Energy: Supply and Use (Chapters 18-22),
includes the respiratory system; the digestive system;
metabolism, nutrition, and temperature control; body
fluids; and the urinary system.

= Unit VII, Perpetuation of Life (Chapters 23-25), covers
the male and female reproductive systems, development
and birth, and heredity and hereditary diseases.

The main Glossary defines all the chapters’ key terms and
many additional terms emphasized in the text. An addi-
tional Glossary of Word Parts is a reference tool that not
only teaches basic medical and anatomic terminology but
also helps students learn to recognize unfamiliar terms.
Appendices include a variety of supplementary information
that students will find useful as they work with the text,
including a photographic Dissection Atlas (Appendix 5)
and answers to the Chapter Checkpoint questions and
Zooming In illustration questions (Appendix 4) that are
found in every chapter.



Pedagogic Features

Every chapter contains pedagogy that has been designed
with the health professions and nursing student in mind.
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that matches that of the narrative. Photomicrographs,
radiographs, and other scans give students a preview of
what they might see in real-world healthcare settings.
Supplementary figures are available on the companion

Learning Objectives: Chapter objectives at the start of
every chapter help the student organize and prioritize
learning.

Ancillaries At-A-Glance: Learning Tools, Learning
Resources, and Learning Activities are highlighted in a
one-stop overview of the supplemental materials avail-
able for the chapter.

Disease in Context: Familiar scenarios transport chapter
content into a real-life setting, bringing the information
to life for students and showing how disease may affect
the body’s state of internal balance.

A Look Back: With the exception of Chapter 1, each
chapter starts with a brief review of how its content
relates to prior chapters.

Chapter Checkpoints: Brief questions at the end of main
sections test and reinforce the student’s recall of key
information in that section. Answers are in Appendix 4.

Key Points: Critical information in figure legends spot-
lights essential aspects of the illustrations.

“Zooming In” questions: Questions in the figure legends
test and reinforce student understanding of concepts
depicted in the illustration. Answers are in Appendix 4.

Phonetic pronunciations: Easy-to-learn phonetic pro-
nunciations are spelled out in the narrative, appearing in
parentheses directly following many terms—no need for
students to understand dictionary-style diacritical marks
(see the “Guide to Pronunciation”).

Special interest boxes: Fach chapter contains special
interest boxes focusing on topics that augment chapter
content. The book includes five kinds of boxes altogether:

= Disease in Context Revisited: Traces the outcome
of the medical story that opens each chapter and
shows how the cases relate to material in the chapter
and to others in the book.

= A Closer Look: Provides additional in-depth scien-
tific detail on topics in or related to the text.

= Clinical Perspectives: Focuses on diseases and disor-
ders relevant to the chapter, exploring what happens
to the body when the normal structure—function
relationship breaks down.

= Hot Topics: Focuses on current trends and research,
reinforcing the link between anatomy and physiol-
ogy and related news coverage that students may
have seen.

*  Health Maintenance: Offers supplementary infor-
mation on health and wellness issues.

Figures: The art program includes full-color anatomic
line art, many new or revised, with a level of detail

website on thePoint.

= Tables: The numerous tables in this edition summarize
key concepts and information in an easy-to-review form.
Additional summary tables are available on the compan-
ion website on thePoint.

= Color figure and table callouts: Figure and table num-
bers appear in color in the narrative, helping students
quickly find their place after stopping to look at an illus-
tration or table.

*  Word Anatomy: This chart defines and illustrates the var-
ious word parts that appear in terms within the chapter.
The prefixes, roots, and suffixes presented are grouped
according to chapter headings so that students can find
the relevant text. This learning tool helps students build
vocabulary and promotes understanding even of unfamil-
iar terms based on a knowledge of common word parts.

= Chapter Wrap-Up: A graphic outline at the end of each
chapter provides a concise overview of chapter content,
aiding in study and test preparation.

*  Key Terms: Selected boldface terms throughout the text
are listed at each chapter’s end and defined in the book’s
glossary.

*  Questions for Study and Review: Study questions are
organized hierarchically into three levels. (Note that
answers appear in the online Instructor’s Manual as
well as on the instructor resource website.) New in this
edition, the section includes questions that direct stu-
dents to “The Body Visible” and the various appendi-
ces to promote use of these resources. Question levels
include the following:

*  Building Understanding: Includes fill-in-the-blank,
matching, and multiple choice questions that test
factual recall

=  Understanding Concepts: Includes short-answer
questions (define, describe, compare/contrast) that
test and reinforce understanding of concepts

=  Conceptual Thinking: Includes short-essay ques-
tions that promote critical thinking skills. Included
are thought questions related to the Disease in
Context case stories.

For Students

Look for callouts throughout the chapters for pertinent sup-
plementary material on the companion website on thePoint.

The companion website on thePoint includes a practi-
cal system that lets students learn faster, remember more,
and achieve success. Students consider their unique learn-
ing styles then choose from a wealth of resources for each
learning style, including animations, a pre-quiz, and 10
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different types of online learning activities; an audio glos-
sary; and other supplemental materials such as health pro-
fessions career information, additional charts and images,
and study and test-taking tips and resources. Throughout
the textbook, the graphic icon shown above alerts students
to pertinent supplementary material.

See the inside front cover of this text for the passcode
you will need to gain access to the companion website, and
see pages xv—xvii for details about the website and a com-
plete listing of student resources.

Instructor Ancillary Package

All instructor resources are available to approved adopting
instructors and can be accessed online at http://thepoint.
lww.com/MemmlerHBHD13e

=  Instructor’s Manual is available online as a PDE.

*  Brownstone Test Generator allows you to create custom-
ized exams from a bank of questions.

=  PowerPoint Presentations use visuals to emphasize the
key concepts of each chapter.

*  Image Bank includes labels-on and labels-off options.

=  Supplemental Image Bank with additional images can be
used to enhance class presentations.

= Lesson Plans are organized around the learning objec-
tives and include lecture notes, in-class activities, and
assignments, including student activities from the stu-
dent companion website.

= Answers to “Questions for Study and Review” provide
responses to the quiz material found at the end of each
chapter in the textbook.

= Strategies for Effective Teaching provide sound, tried-
and-true advice for successful instruction in traditional,
flipped, and online learning environments.

=  WebCT/Blackboard/Angel Cartridge allows easy inte-
gration of the ancillary materials into learning manage-
ment systems.

Instructors also have access to all student ancillary assets,
via thePoint website.

Guide to Pronunciation

The stressed syllable in each word is shown with capital let-
ters. The vowel pronunciations are as follows:

Any vowel at the end of a syllable is given a long sound,
as follows:

a as in say
e as in be

1 as in nice
0 asin go
u as in true

A vowel followed by a consonant and the letter e (as in
rate) also is given a long pronunciation.

Any vowel followed by a consonant receives a short pro-
nunciation, as follows:

a as in absent
e as in end
iasin bin
0 as in not
u as in up

The letter » may be added to a syllable to make vowel
pronunciation short, as in vanilla (vah-NIL-ah).

Summary

The 13th edition of Memmler’s The Human Body in Health
and Disease builds on the successes of the previous 12 edi-
tions by offering clear, concise narrative into which accu-
rate, aesthetically pleasing anatomic art has been woven.
We have made every effort to respond thoughtfully and
thoroughly to reviewers’ and instructors’ comments, offer-
ing the ideal level of detail for students preparing for careers
in the health professions and nursing and the pedagogic
features that best support them. With the online resources,
we have provided students with an integrated system for
understanding and using their unique learning styles—and
ultimately succeeding in the course. We hope you will agree
that the 13th edition of Memmler’s suits your educational
needs.
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For today’s health careers, a thorough understanding of human anatomy and physiology is
more important than ever. Memmler's The Human Body in Health and Disease, 13th edition
not only provides the conceptual knowledge you'll need but also teaches you how to apply
it. This User’s Guide introduces you to the features and tools that will help you succeed as
you work through the materials.

Your journey begins with your textbook, Memmler’s The Human Body in Health and
Disease. Newly updated and fully illustrated, this easy-to-use textbook is filled with re-
sources and activities that will enhance your personal learning style.

= Disease in Context provides an interesting case story that uses a familiar, real-life
scenario to illustrate key concepts in anatomy and physiology. Later in the chapter,
the case story is revisited in more detail—improving your understanding and

helping you remember the information.

= Ancillaries At-A-Glance highlights the Learning Resources and Learning
Activities available for the chapter.

= Learning Objectives help you identify learning goals and familiarize yourself
with the materials covered in the chapter. These objectives are referenced to
page numbers in the text.
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@ A LOOK BACK

The shin Iz Introdiced in Chaprer 4 az one of the epithelial
wreniafrranes, the citineons (ka-TA-ne-us) memmbeane, over
lving a comnective tissue membrane, the superficial fasela,
In this chapier, we describe the shin in pusch greater delail
as ii forms the major poriion of the integumeniary system.
This system provides a first line of defense against infections
mricroorganisms, described in Chapier 5, as well as other

barmifiud agenis.

116  umie3 Disssss and ths Fisse Line of Defsase
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e Fbghoma ERRCTE IR MBAAOCYYE BETIGR. I Cpanaist it & blulsh dicolration caused by Lack of GRygen. B 6 den
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the blood. ) ZO0HING IN What color s avoclated with cyancsis? Wit color isaasocined with uraice?

Is found in e hale the middle coar of the eveball, the
iris af the eye, and certain twmers. b is comme all
rages, bat darlcu plhe have a much | quanticy in
- thelr melamocytes are miore Jorive.
nin in the skein belips o protece againss sunlight's
damaging UY radiation. Thus, skin ihat is exposed to the
sun shows a normal inorease in this pigment, a response
we call canming.

Somire, theve are abnormal mcrvases in the quastity
of melanin, which n

Addinon disease, maliunctior
simularss melmocyres, giving an wnusual
the skin from sxoms melanin. In contras, albinim (AL-bib-
nizm| i a hevediary disorder thar impairs neelanin peodise-
ticm, resulting in a lack of pgmens in che skin, hair, smd epes.
Witilges i patchy bocal blanching of skin b near whitenes,
reflecting a regional defiect in melanocyte sction (Fig. G-64],

Hemoglobin Hemoglobin (he-sso-GLObin] is the pig-
it thar carries oxygen in red ood colls (further deseribaed
in Chaprers 13 and 184 I gives blood its colos and is visible
i the skan theowgh vessels in the devmis. Pallos (PAL-orh
is paleness of the skim, oéten cansed by reduced Blood flow
or by reduction in hemoglobin, as cooars in cases of ane-
mia. Pallor is mosr easily noted in the Bips, nail beds, and
mucous membrancs., Flushing i oiffwse redncss cansed by
incneased hlood flow 1o the skin, It is often reladed to fever
and is most moticeable in the face and seck.

When there is not encegh cxygen in circulating bloed,
the skin may ke oma blwsh decolosation sermesd cyanoss
{si-aheINO-3is) [Fig, §-68) This is a symptom of hea fail-
ufe, breathing problems, sech is cmplysema, oF respleatany
ahstraction,

Carciene is a skim pigment obtained from canrots and
anher oramge amd vellow vegerables. Excrwbve lwake of these
ugndtlrt. can rekt i carotene s in bknid, a

eolorabion Kuown & candfinodanma.,
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Elle Plaments A yellowizh skin discolloration may be
o by exncessive amounts aof bile pigments,

peer 19.] Th idition, called jamndice (AWM
des} { Fromm the Fremch word for =yellow ™), may be a spmp-
b o cartain disorders, inclading

= A mmor presing on the common bile duce or 8 sioee
within the duct, either of which would charu bils flow
immm the small inrestine

= |nfamamaics of e lver (hepavits|, commonly caused
by a wires

= Comain blood diseases bs which red blood cells are rap-
ielly deseroyed Chemnolvaedi

®  Immarurity of the lver. Neonatal [newhors) jaundice
ocoars when the liver is mor yex capablle of proscssing
bilirubm, Mosi such casm comect themeshes withous
wrearment in about o week, bun this form of jaundics may
be remed by exposure wecial feorescont bghe thar
helps the hady lami 1,

CHECKPOINTS u
10 Nined Some pigamentd thad give Cokor i The skdn.
11 Whet s thee berm o a bilulish skin discolonation caued
by insuffickens oogen?

Repair of the Integument
Repair of the integument after injary can eccur cnly in areas
thar have netively dividing stem oolls or cells thar can be arig:
pered po divide by imjury. These collls are foand in the shim's
epichelial tismes, and to a betbar extent, connective tissoes,
Maindy, rhey are locased in the srwmm basale of the epidenmis
anal in the hair folliches of the dermis, IF buoth [ayers of the skin
are destroyed akmy, with ther stem orlls, healing may woguine
skin gradis.

Repair af & skin wennd ar leden begins after blood has
cloated and an inflissmatory seapomss ooours, Blocd Brings

= A Look Back relates each chapter’s
content to concepts in the preceding
chapters.

= Chapter Checkpoints pose brief

questions at the end of main sections
that test and reinforce student recall.

= Key Points in the figure captions

spotlight essential aspects of the
illustrations.

= “Zooming In” questions in the figure

captions test and reinforce student
understanding of concepts depicted in
the illustration.

=  Phonetic pronunciations spelled
out in the narrative directly
following many terms make learning
pronunciation easy—no need to
understand dictionary-style diacritical
marks.

= Color figure and table callouts help
students quickly find their place after
stopping to look at an illustration or
table.



Special interest boxes focus on topics that augment chapter content.

Disease in Context Revisited

Regina's Healing Process

Or. Stanford told Regina that minor bums covering less
than 10% of the total bedy surface ama wsually e man-
aged x putpatient visits in 2 medical office. Regina's
bums were assessed at 10%, so she fell into this cate-
gary according to the Amenikan Bum Assecatian Geding
System. Regina was given instructions an washing the
Bumed ares using sterle technique. She: alws received a
jprescription to continue with Silvaders, the topical cream
usd for preventing wound infection Following bunm.
Wearing sterile gloves, Regina applied the
cream thinly te the bumed amea twice a day. Strict

compliance with the treatment plan was helping to
prevant infection and promote healing. Dr. Stanford
evalusted Fegina’s progress whes she returned for
follow-up appointments. He noted positive results
after about two weeks, Scar tisswe was beginaing
to form. and the area remained clean and free from
finfection.

In this case, we saw how bums ame dassified and
Ernated, hginl'\ burrs were seriows, bui careful man-
agament prevented the beeach in the skin's by
fram causing a life-threateming infection.

Disease in Context Revisited boxes
provide the outcome of the clinical case

story that opens each chapter.

A CLOSER LOOK
The CDC: Making Pecple Safer and Healthier

Tha COL in Atlanta, Georgia, i respensible S

Invthe 1960, the COC joined the WHO in efforts o eradicate

the Amercan public—at home and abmad,

[Established in 1546, the CDC has become a worid

leadier in the Fight against infectious. diseus, with an opanded
ok That rucr nchudies Comtrol 3 praantion of chnonic disases
susch,  cancer, heart disease, and stroke: The CDC sk works 1o
protect the pulblc from envirenmental hazands such s water
bame Enesses, weather emesgencies, biologic and chemical ter-
i, and dangers in the horme and widiplade [n additon, The
(D provides education to gulde informed health and llestyle
deriinra The CDC's stated goal is "healthy people in & healthy
world—through prevention.” 5ome of it past accomplishments

= A Closer Look boxes give in-depth
scientific detail on topics in or related
to the text.

Incluce the foliowing:
= In the 1950sha COC pariicipated in e fight against polle,
- 1 haas o been eliminated in industrislieed countries
! CLINICAL PERSPECTIVES Qi i s vkt
Medication Patches: No Blthr Pill to Swallow 'r

For most peophs, pills e 3 Converient way 10 taks medica-
an, but for athers, they have drawbacks. Pills must be alen
a[rﬂ]uh inservals in ensune comsistent desing, and they must

b digesied and absorbed into the bisodstream before they
can Begin to work. Far thode who hive dificulty swallowing
or digesiing pills, (TO) partchvas offer an effective
Altematie 10 Loime oral Medcations,

T paachas delvar a congistent doke of medication that
ciifures at 3 constant rate through the skin inio the biood-
saream. These is no daily schedule 1o follow nothing 1o swallos,
and no stomach upset. TD patches can also deliver medication
1 UNCONICIIUS PARERTS, WG WOl otherniie reguin e
reus drug delvery, TD padches arg usad in hormans replace-
ment therapy, 1 tsest haar disease. to manage pain, and to
suppeess. meation sickness, Niootine patches are also wsed as
part of programes o quit smoking.

TO patches must be used cansbulli, Diug diffuiion
through the skin takes time, 50 it ks Impostant to know bow

long tha patich must ba in place bafors 1t i aflective. [t i akso
impeatant wn know how lang the medication’ effecys will
persist aiter the: patch is removed. Becavse the body cortin-
wes to abaorh wiak has already diffused info the skin semay-
ing the patch does not entinely remove the medicing, Alsa,
Increased heat may alivate drug absorption to dangeTous
[T

A e advancs in TO drug deliwery & lontopho-
vesls. Based on the prindple that like charges repel sach
wiber, this method wses a mild eleciric cument o mowe
ke drugs theough the skin, A small eleciiical device
amached 1o the pakh uses posithe cument 1o “push™ posi-
nivaly charged drug meleculis theough the skin and 3 nega-
nive cummentt 1o push nigatively changed ones Evn though

wery low leveds of electiricity ase used, people with sacemak.

ens should not wse jontophoretic patches. Anct

HY
1

srralipax warldwide.

® I the 1T, it bdentified the pathegen responsible for
Legionnaires disease.

= I the 19605 & reported the first cases of AIDS and began
Inbercive reseech or th disease, which conBmugs tday.

= Invthe 19908, it investigated an outbreak of deadly Ebol
wiivus im Zaire.

Curmesthy,he ODC is working on Pundreds of public heahh sses,
including conarel of food- and waterbome iinesses; tacking
mmmm--mwdmmmm

i in Ammerica e ocus-
hmumﬁummdhnlmumumhw*w
kbl heslh, strenctbening surveilance and epidemictagy, nd
waformming haalth policke. The COC employs about B500 people
i starte federal and foreign kocations They work in mone than 170
aouapations, incuding health information, hbomlony scence,
and microblology.

Clinical Perspectives boxes focus on
diseases and disorders relevant to the
chapter, exploring what happens to the
body when the normal structure-function
relationship breaks down.

antage it that they can mewe only fomic dng
tha skin. /
// Catatacts, laucorra, 3nd reiractive arar

- are the miost common eye dsorders affect.

ing Amreericans. In the past, cataract ared gla-

coma Ereatments concentrabed on managing

thve cliseases. Fefractive ErTor wene corrected using Eyeglaise

g, modg recently, contact knses. Today, lacer 3md microaur-

gical sechiniques. can remove cataracts, reduce glaucoma, and

allowr pecple with refractive erron i put their eyeglasses. and

wontacts away. These cutting-edge procedures inchade e
Tallowing:

= Hot Topics boxes examine current trends
and research.

*  Losers sk kesrormieuss {LASIK] to conmeci redractive errors.
During this procedune.3 surgeon usesa lser 1o rechape the
comaa s that it refracts light directly onie the retira, miher
llmlnhmdofbﬂirdthmmmyﬂlhﬁ

=l s it 3 g b R Conoesa’s. ey Loy, A Congaiier-

mmus«Msmmmmﬂh:mw

e flap i replaced, The procedune takes only 3 few
—

HEALTH MAINTENANCE
The Cold Facts about the Common Cold

| Boxill

Eye Surgery: A Glimpse of the Cutting Edge

rirvaeg, amd patients moover thair wsion quickly and us-
alty wish litte postoperative pain

= Loer tabecukpdody o tea i glaucema. This provedure uses.
o laser o help drain fuld feom the eye and kower infraoou-
L pressune, The lser B simed ot drdinage canals kocated
batwaen the comaa and s and makes prvaral bums that
are hafleved to open the carals and aliow fuid 1 deain bee.
er, The prceeduns bs typically pairibess and takes iy o few
mimies.

& Fhacosrmulicoiion 1o mmove Cataracta. During this sungical
proceders, a very small incsion (appemdmately 3 mm long)
s mace through ther sclera near the comea’s: culer edge. An
Ultgonic probe 15 serted theough this opening and inlo
thve oenied of tha bens. The proter uses scund waved todmuk
sify thie: lems's centeal eore, which is then suctioned sut.Then,
an ariificial lens is penmanently implanted im the lens cp-
sule. The procedure is typically painkess although the patiest
Py el ot alitsdinrrilont for coes [0 tvrion i v dl

Every yesm an evimated 1 billion

Amercans sulfer from the symptoms

of the cammon cold—nmny node, ineesing.

coughing, and headacha, Althcugh most cages am mild and

sty 2=t abourt 3 week, colds ane the leadirg cause of doctor
wisits amd missed cays ot werk and school.

Colds are caused by a viral Infectian of the upper respina-
Nory mucous membranes. More than 200 dilfenent vinies are
lnawn to calse cold symptomn, Mast bekong 1o th group
Ekmown as rhinovineses [the woed root dWno means Snose™).
Wherens there it some evidence that cald siruses live lorger
al kew temperabures, the incidence of colds is probably higher
iy winbir becatise people spend marne [ime indocr, ncreasing
thee chances that this virus will sprsad fiem Person to person

Colds spread primarily from contact with a contami-
nated surface. When an indected perion coughs ar sneeres,
small droplets of water hlled with viral particks are propalled
theough the aix. One unshislded sneeze may spred hundeeds
of thousands of viral parmiches sevesl laet. The dry indoos air
of wirrier allows greater airborne spread of cold virus dropleis.
Degrerlineg wipecn Temnpestung and hurmiding these partices

iy liwe as lang s three tosix hours, and ofhers wha toudh
the contaminated surfrce may pick up the pasticdes on ihelr
hands.

T Pk preranit e Irarvsmiagion of cold visusesc

*  Mvold cose contnt with someone who b sneeding or

coughing.

= Wash hands frequently to semove any winal partides. you
muay have picked up.

= Ayold touching of rubbing your eyes, nose, or mouth with
contaminaied hands.

& Chagen oontamunated sunboes with disinfectant

Bechise of the lrge numiber of wing Typed involed in caul-
g colds, and becauss these gems mutite so mpidly inso
e forme, maediical schenthts. have not besn able to develop
an effective cold vsccine. One antivirl drug has been effsctive
against colds. but most Trealmants” erly sase their symeicms,
Antibictics are of no benefit against these viruses. While freat-
ing symptoms with over-the-countar medications may haip
relieve sorme discomioet, getting plenty of rest and drinking
lists oo Thusits e T Eaesst weiys 1o speceed] up vecemery.

Health Maintenance boxes offer
supplementary information on health and

wellness issues.

User’s Guide



e

X,

= Figures: The art program includes full-color anatomic line art, many
new or revised, with a level of detail that matches that of the narrative.
Photomicrographs, radiographs, and other scans give students a preview of what
they might see in real-world healthcare settings. Supplementary figures are
available on the companion website on thePoint.
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™ In I
Exténsor carpd S
[Abominal
AponBTsis) Iy d ~ Intannal obligue
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™ Aecius abdominis
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Cuadriceps
lemaris

IETTETER ciss photographed under thres diffarsnt microicopas,

Fibularis
angus

Gastcnemiis

Tibiaks
aragrior

Arteion view

LS Swperficlal musches, anberior wiew. An auiocisted stracture s abeled in

[arentheses, dn apxneu ks b broad, sheet|ike tendon,

Comparison of the Different Types of Muscle

Smooth Cardiac Skeletal
Locatian Mnollh?hwmmwm:. ‘wall of heart Armched 1o bomes
P G TS e s . P S i kb = Tables: The numerous tables in this
. %ﬁ%‘l’ﬂ#ﬁfﬂw i e edition summarize key concepts and
stris

information in an easy-to-review form.
Additional summary tables are available
on the companion website on thePoint.

Coniral Imchantary Imnluniary e
Action Prodisces peristalsis; contracts  Pumps blood cut of the heart; R :
and relaxes slowly; may self-excitatary but Influenred by Table 3-6 The Genetic Code
#ustain contraction nervous syatem and hofmonss
Amino Acid Transcribed DMA Triplat mRMA tRNA
Clyeine oo oo == o}
Proline GGG oo [=r
WValing CAC GUG CAC
Phenylalarine ARA (1L AAA

The muckeciide righet code in DA and BNA ks shosm for o smisg acids
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Chapter Wrap-Up

= Chapter Wrap-Up at the end of each

chapter outlines the chapter content. Summary Overview

u Key Terms Sect'ions pl’OVide a Concise .l-HuII:\I-I:::ln:lllmc'uilll-Wllwrukl.ll.un:nall\‘.\'\l'rd The figuire below ikunatcs the main wpiss
list of selected boldface terms used in
the chapter and defined in the book’s [_k; S
Microscopes Call
- U

| [
| Momtrana | | Protain

I
Call | Cancer
glossary. | transport | | symthesis clhtsdon | t—
Mealnstases
l [ Causas
Pasma | [Hucieus | [cyioptasm] [ Surtace | [Meiosis] [ Witosia |
L Four singes
Prospholipids - Cheomosomes. |- Cytosol = Cilla
Protsins Hucleolus Organelies - Flagelium
Cholesterol
Carbolydraies
Passive | etive J Dbk, AMA | | Transeription | | Transistion
(il | | e sty | ——— —
Diffusion = Actie tansport 2
t()qnux “Bulk transport
Fittration tEmeq'\o:s
Exocytosis
Key Terms

Thhe terma bnied bekow arc cnphasizssd i thichapics Knoning s will halp you organis aed priocities vour
Voarmingz. Thase and sther boldFacs tenms sre defined i the Glossary with phonatic prosncitions.

enducyiee

s phagocyrai
Bhration plasma membrane
pene ribomons:
hemecdysis RMA
privsewd preeyir A
Word Anatomy
Medical terms anc buikt from standardized wond parts {profixe, roots, and suffioes), Leaming the meamings of = Word Anatomy deﬁHES and 'il.lUStl’ateS the
these parts-cam help you remember words and mierpeer unfamilsar eoms, . .
- : ¥ various word parts that constitute the
WORD PART MEANING EXAMPLE 7 . . . .
T e chapter’s specialized terminology, helping to
serfo air; pas An aerolic arganism can grow in the presence of air (oxygen). bu] ld Vocabulary and promote understanding
an- not, without Auarervdic metabolisn does not require oxygen. ol
180 s, equal Im an iotonic contraction, musch '.I-luc n'ln:m- the same, but the musch: Of unfam] |'1ar terms.
shorems.
-lysis separation, dissalving Cilycalysis is the breakdewn of glocose.
mactrin measune Im an Samuiric comtraction. muscle length remaing the samse, bat muscle tension
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= Questions for Study and Review sections organize study questions hierarchically into
three levels.

Questions for Study and Review

= Building Understanding:
Includes fill-in-the-blank,
matching, and multiple
choice questions that test
factual recall.

UNDERSTANDING CONCERTS
16. With regard to regulation, what are the main differences
between the nervous system and the endocrine system?

T7. Explain how the hypothalamus and pimitary gland
regulate certain endocrine glands. Use the thyroid as an
example.

8. Mame the rawo divisions of the pituitary gland. Lise the
hormeones released from each division, and describe the
effects of each.

CONCEPTUAL THINKING

26 In the case study D Carrer noted thar Becky presented
with the three cardinal signs of rype 1 diabetes mellims,
What are they? What canses them?

27, Hoaw is rype 1 diaberes mellitus similar 1o starvation?

XiV  User's Guide

BUILDING UNDERSTANDING
Fill in the Blanks

1. Chemical messengers secreted by the endocrine glinds are

called

2. The part of the brain that regulates pituitary gland

activity is the

3. Red blood cell production in the bone marrow is

stimulared by the hormone

4. The main androgen produced by the testes is

5 A hormone produced by the heart is

Matching > Match each numbered item with the most closely relared lettered item.

6. A disorder caused by overproduction of growth &, hypoglycemia

hormone in the adult

— 7. A disorder cavsed by underproducrion of parathyroid b. gigantism
harmane
8. A disorder caused by overproduction of insulin €. tetany
— 9. A disorder caused by overproduction of growth d. diabetes insipidus
hormaone in a child
— 0. A disorder caused by underproduction of antidmrotic e, acromegaly

homone

2. Compare and contrast the followmg diseases:
& Hashimoto thyroiditis and Graves discase
b. type 1 diabetes amd rype 2 diabetes
€. Addison disease and Cushing syndrome

22. Mame the hormone released by the kidneys and by the
pineal body. What are the effects of sach?

28, List several hormones releascd during strcss, What is the
relatiomship berween prolonged stress and discase?

28, M. Jefferson has dheumaroid anthriis, which is being

wreated with glucocomicoids. Durmg a recent checkup, his
doctor motices that Mr: Jefferson's face is “puoffy® and his
arms are brused, Why does the doctor decide to lower
his patient’s ghucocorticosd dosage?

Understanding Concepts: Includes
short-answer questions (define,
describe, compare/contrast) that test
and reinforce understanding of ideas.
This section now includes questions
pertaining to “The Body Visible”

and the diverse information in the
appendices.

Conceptual Thinking: Includes
short-essay questions that promote
critical thinking skills. This section
includes thought questions related to
the Disease in Context case stories.



GETTING STARTED WITH THE STUDENT RESOURCES

Your journey begins with your textbook, Memmler’s Human Body in Health and Disease,
13th edition. The textbook has icons that guide you to resources and activities designed
for your personal learning style.

Look for this icon throughout the book for pertinent supplementary material on the com-
panion website.

Point

Here’s how to begin:
1. Scratch off the personal access code inside the front cover of your textbook.

2. Log on to http://thepoint.lww.com/MemmlerHBHD13e, the companion website for
Memmler’s The Human Body in Health and Disease, 13th edition, on thePoint.

w

. Click on “Student Resources,” and explore the wide variety of auditory, visual, and kines-
thetic activities to fit your learning style.

P int@ &, Waolters Kluwer
o]

4  Owstny  OurSoiutiens  Traiming and Support

thePoint’s Mew Resource View
Memmiler's The Human Body in I
Health and Disease, Thirteenth

Edition

FREE Instructor- |

Oriented Webinars
Instructors from LWW

Desk Copy or Onfine dece Register for

a sission 1o
== | learn aboul new
ey technigues &
terhnainnias in
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Resources and activities available to instructors include the following:

PowerPoints
Image Bank
Answer Key
Customizable Test Generator

WebCT, Angel, and Blackboard-Ready Cartridges

B &
Memmler's The Human Body in Health and Disease, Thirteenth Edition

L -
r — )
ee W ) Figure 8.5
.._1 _-_ Role of calcium in muscle contraction.
-
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.

Figure 8.6

Muscle attachments to banes.
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Resources and activities available to students include the following: n

Pre-Quiz

True or False?

Key Terms Categories
Fill-in-the-Blank
Crossword Puzzle
Audio Flash Cards
Word Anatomy

Look & Label
Listen & Label
Zooming In
Body Building
Animations
Supplemental
Images

Audio Pronunciation
Glossary

Health Professions Career
Information

Tips for Effective Studying

Chapter Outlines and Student
Note-Taking Guides
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E*"" PrepU: AN INTEGRATED ADAPTIVE LEARNING SOLUTION

Y Prepl

PrepU, Lippincott's adaptive learning system, is an integral component of Memmler’s The Human Body in Health
and Disease.

@ Wokters Kluwer | Lippincat
Hi Alblatic  Switch o Student View  Help Conter  Log Cadt C bl . - oo PR

Monitor your class's performance

Onoe you've crsabed a class and your studsats have begun laking quizzes. youll hive dooess 10 a wealth of inforsation Through the “How's My Class Doing™ page
Each comporend of this page shows nfemalion on a specific aspect of siuent perfomance

Clais Parformancs

The Class Perormance section shows information on your class’s Masbery Levels. The gaph on the lefl shows the avesage ML reacked miathe io the lolal number
of quesiices amwered S0 you can see overall progeession. The: bisiogram o the righl shows the number of siudenis st sach overall ML

Masiery Level vs. # of Duesiions Al asbary Lewel Histogram

10

B

8
Mastery Humbsar of
Lennsl BUUGENEE 4

21 5878
Nismber of Questions Answensd Magtery Leved

Fuengaha & Wesknaises

The Elrergins & Woeaknesses seclion shows tha lop Thres chaplens in which sludents see doing ‘well. and the theee chaplers in which your students ane siruggling
e rmiost

Strang chapiers:

Cluss MastaryLovei: 6.1

PrepU uses repetitive and adaptive quizzing to build mastery of A&P concepts, helping students to learn more
while giving instructors the data they need to monitor each student’s progress, strengths, and weaknesses. The
hundreds of questions in PrepU offer students the chance to drill themselves on A&P and support their review and
retention of the information they have learned. Each question provides not only an explanation for the correct an-
swer but also references of the text page for the student to review the source material. PrepU for The Human Body
in Health and Disease challenges students with questions and activities that coincide with the materials they have
learned in the text and gives students a proven tool to learn A&P more effectively. For instructors, PrepU provides
tools to identify areas and topics of student misconception; instructors can use this rich course data to assess
students’ learning and better target their in-class activities and discussions, while collecting data that are useful
for accreditation.
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Where would you find the thickest and hardest stratum comeum on your body?

all students this class
2a% 0% a) on your fingernails and toenails
ea% L 70% I b) on the soles of your feel Difficulty
1% | 14% M ¢} on your earlobes
a% 1 17% B d) on your back
Explanation: Fingernails and toenails are actually a thick stiff layer of stratum comeum. ‘;

Reference: -
McConnell, T.H., & Hull, K L. (2011). Human Form, Human Function: Essentials of Anatomy & | Misconceplion
Physiology. Baltimore: Lippincott Williams & Wilkins, Chapter 5: Skin, Membranes, and Other

Barriers to the Environment, p. 151

A learning experience individualized to each student. Being an adaptive learning engine, PrepU offers questions
customized for each student’s level of understanding, challenging students at an appropriate pace and difficulty level,
while dispelling common misconceptions. As students review and master PrepU’s questions, the system automatically
increases the difficulty of questions, effectively driving student understanding of A&P to a mastery level. PrepU not only
helps students to improve their knowledge but also helps foster their test-taking confidence.

PrepU works! PrepU works, and not just because we say so. PrepU efficacy is backed by data:

1. Inanintroductory nursing course at Central Carolina Technical College, student course outcomes were positively asso-
ciated with PrepU usage. The students who answered the most PrepU questions in the class also had the best overall
course grades.

2. In a randomized, controlled study at UCLA, students using PrepU (for biology) achieved 62% higher learning gains
than those who did not.

Toseeavideoexplanationof PrepU, gotohttp://download.lww.com/wolterskluwer_vitalstream_com/mktg/prepuvid/
prepupromo01.html
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Study Guide for Memmler’s The Human Body in Health and Disease, 13th edition
Kerry L. Hull, BSC, PhD
Barbara Janson Cohen, BA, MSEd

Along with the companion website on thePoint, this
Study Guide is the ideal companion to the 13th edition
of Memmler’s The Human Body in Health and Disease.
Following the text’s organization chapter by chapter, the
Study Guide provides a full range of self-study aids that
actively engage you in learning and enable you to assess

and

text.

the

cises that meet the needs of all types of learners.

Inside the Study Guide you'll find the following:

build your knowledge as you advance through the
Most importantly, the Study Guide allows you to get 2
most out of your study time, with a variety of exer- S i 5

in | Itd]tf
and Disease

Chapter Overview summarizes the chapter’s critical
concepts.

Addressing the Learning Objectives includes labeling, ' Kerry Hull * Barbara Janson Cohen

coloring, matching, and short-answer questions, all
& Wolters Kluwer

designed to foster active learning.

Testing Your Knowledge provides multiple choice, true/false, completion, short-answer, and
essay questions to identify areas requiring further study. Practical Applications questions
use clinical situations to test your understanding of a subject.

Making the Connections integrates information
from each chapter’s learning objectives into concept
mapping exercises.

Expanding Your Horizons helps you learn from the world around you and highlights
emerging issues and discoveries in the health professions.

Visit www.lww.com, and reference
ISBN 978-1-4511-9348-0 to order your copy
of this important resource.
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The Body Visible

The Body Visible is a unique study tool designed to enhance
your learning of the body’s systems in this course and in
your future work.

The Body Visible illustrates the systems discussed in the
text in the same sequence in which they appear in the text.
Each full-color detailed illustration also contains numbers
and lines for identifying the structures in the illustration.
A transparent overlay with labels for all of the numbered
structures in the art accompanies each image.

With the labels in place, The Body Visible allows you
to study each illustration and helps you learn the body’s

structures. When you view each system without the
overlay in place, The Body Visible becomes a self-testing
resource. As you test your knowledge and identify each
numbered part, you can easily check your answers with
the overlay.

Many of the images in The Body Visible have somewhat
more detail than is covered in the text. We encourage you
to keep The Body Visible available as a general refer-
ence and as a useful study tool as you progress to more
advanced levels in your chosen healthcare career.

The Body Visible* begins on the next page.

*The images in The Body Visible are adapted with permission from Anatomical Chart Company, Rapid Review: A Guide for Self-Testing
and Memorization, 3rd ed. Philadelphia, PA: Lippincott Williams & Wilkins, 2010.
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The Urinary System
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The Respiratory System
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The Veins
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The Arteries

Occipital a.
Vertebral a.

Internal carotid a.
External carotid a.
Common carotid aa.

Thyrocervical trunk
Costocervical trunk
Subclavian a.
Thoracoacromial br.
Anterior and posterior
circumflex humeral aa.

Axillary a.

Internal thoracic a.
Radial collateral a.
Brachial a.
Intercostal aa.
Superior epigastric a.
Inferior epigastric a.

Ascending br. of deep
circumflex iliac a.
Superficial

circumflex iliac a.
Medial femoral
circumflex a.

Lateral femoral
circumflex a.

Deep femoral a.

Perforating br.

Medial superior
genicular a.

Medial inferior
genicular a.

Deep plantar arterial arch
Dorsal metatarsal aa.
Dorsal digital aa.

Superficial temporal a.
Maxillary a.

Infraorbital a.

Transverse facial a.
Posterior superior alveolar a.
Buccal a.

Facial a.

Inferior alveolar a.
Submental a.

Lingual a.

Aortic arch
Pericardiacophrenic a.
Descending aorta

Deep brachial a.
Brachial a.

Inferior phrenic a.
Celiac trunk

Superior mesenteric a.
Renal a.

Inferior mesenteric a.
Radial recurrent a.
Gonadal a.

Common iliac a.
Internal iliac a.
External iliac a.

Ulnar a.
Radial a.

Arteries of the hand
Femoral a.

Descending genicular a.

Lateral superior genicular a.
Popliteal a.

Lateral inferior genicular a.

Anterior tibial a.
Fibular a.
Posterior tibial a.

Right hepatic a.

) Left hepatic a.
Medial plantar a. Proper hepatic a.
Lateral plantar a. Common hepatic a.

) ' Splenic a.
Dorsalis pedis a. Left gastric a.

Lateral tarsal a. Gastroduodenal a.

Arcuate a.

Pancreaticoduodenal a.
Right gastro-omental a.

Superior mesenteric a.
Intestinal br. (cut)
Inferior mesenteric a.
Common iliac a.
Internal iliac a.
External iliac a.
Superior rectal a.
Sigmoid aa.
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The Heart

Brachiocephalic trunk
Right brachiocephalic v.

Left brachiocephalic v.

Left common carotid a.

Left subclavian a.
Arch of aorta

. Ligamentum arteriosum
Superior vena cava
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Aorti h Left pulmonary a.
oricare Ascending aorta
i Right auricle Pulmonary trunk
Superior vena cava Right atrium teg auricle
) eft coronary a.
Ascending aorta Right coronary a. Circumflex aY
Left auricle Conus br. Left marginal a.
Pulmonary trunk Anterior
Right atrium 5:|'v"e'°"aw cardiac vv. Diagonal a.
Anterior
Left AV Right interventricular a.
(mitral) valve marginal a. Left ventricle
Chordae Great cardiac v.
tendineae Small
Right AV cardiac v. Apex
(tricuspid) valve Right ventricle
Papillary muscle
Interventricular
septum Left common . .
Trabeculae carotid artery grrtzchlocephallc
_ Left subclavian artery v
Inferior vena cava Left pulmonary vena cava
artery
Left atri Inferior
eft atrium
Pulmonary vena cava
Sinoatrial node semilunar valve ' Left p”'”“’cg%’
(SAnode) | eft coronary Aortic ,
artel semilunar Right
i valve atrium
Interatrial Coronary
septum ) sinus
Atrioventricular Right Left
node Zﬂg’r@aw ventricle
Atrioventricular Right
bundie ) ventricle
(bundle of His) Right
Right & left atrioventricular
alve
bundle branches ) _ vaw
Interventricular Left atrioventricular valve
septum
Anterior Left Septal

Posterior  Right




The Heart

Coronal Section

Anterior View
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The Ear

Helix

Antihelix

Triangular
fossa

Cartilage

Temporalis
muscle

Cavum concha

External
acoustic meatus

Antitragus

Pars flaccida

Lateral process
of malleus

Lobe of auricle

Vascular
strip

Pars
tensa

Light reflex

Promontory Umbo

Umbo

Tensor
tympani
muscle

Auditory
tube

Mastoid
air cells

Limbus

Malleus

Chorda
tympani

Incus

Facial nerve

Incus
Malleus
Stapes
Footplate
Auditory ossicles

Tympanic membrane

Tensor tympani
muscle

Auditory tube

Anterior
semicircular canal
Posterior
semicircular canal
Horizontal
semicircular canal
Utricle

Saccule

Oval window
Round window
Cochlea

Cochlear duct
Cochlear nerve
Facial nerve
Vestibular nerve



The Ear

Right Tympanic Membrane

Middle Ear 8 Auditory Ossicles
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% KEY: Membranous Labyrinth
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Periorbital fat

Ora serrata

Levator palpebrae superioris muscle
Superior rectus muscle

Sclera
Choroid
Bulbar sheath
Vorticose vein
Retina

Vitreous body

The Eye

Superior fornix of conjunctiva

Orbicularis oculi muscle
(palpebral part)

Tarsal gland
Superior tarsus
Conjunctiva

Canal of Schlemm

Anterior chamber angle
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Cornea
Iris
Posterior ciliary arteries Pupil
Dura mater Nucleus
Arachnoid Cortex
Pia mater Anterior chamber
Retrolental space
Optic nerve Posterior chamber
Central retinal
artery & vein
Ciliary zonules
Ciliary process »
Lami Ciliary muscle Ciliary body
- ina )
Optic disk c?irl?rosa Inferior tarsus
of sclera Tarsal gland
Orbicularis oculi
Inferior fornix muscle (palpebral part)
of conjunctiva
Pars palpebralis
Pars orbitalis Skull
Cornea
Inferior oblique
Trochlea
Sclera
Iris
Pupil Medial rectus m.
Lacrimal punctum Inferior rectus m.
Lacrimal caruncle
Lacrimal canaliculi Superior oblique m. Lateral rectus m.
Lacrimal sac Superior rectus m.

Nasolacrimal duct
Annulus




The Eye

379ISIA AdO9 FHL

Lacrimal Gland: Eye Muscles Superior View




. The Brain
o
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(a]
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o Eyeball
w
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L Olfactory bulb
Optic n. (Il)
Olfactory tract (1)

Lateral olfactory stria

Optic chiasma
Optic tract

Oculomotor n. (lll)

Anterior cerebral a.

Internal carotid a.

Middle cerebral a.
Posterior communicating a.
Posterior cerebral a.
Superior cerebellar a.

Trochlear n. (IV) Pontine aa.
Trigeminal n. (V) Basilar a.
Abducens nF.)(;\r}ls) Labyrinthine a.
Anterior inferior cerebellar a.
Facial n. (VII)

Vestibulocochlear n. (VIll)
Medulla oblongata

Glossopharyngeal n. (IX)
Hypoglossal n. (XIl)

Vertebral a.

Posterior spinal a.

Vagus n. (X)
Accessory n. (XI)
Spinal cord
Cerebrum
Cerebral cortex
White matter (gray matter) Froptal lobe
Corpus collosum Lateral ventricle, Parietal lobe
Caudate nucleus anterior horn Tempgral lobe
Thalamus Lateral sulcus Occipital lobe
Claustrum #ﬁpt(ijformtn_uTIeus
' ird ventricle
Hippocampus Optic tract
Pons Interpeduncular Cerebellum
Choroid plexus cistern

Medulla
Cerebellum
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The Brain

Coronal Section

Base of Brain

Nerves

Vessels

i,

Lobes
KEY:

21
22
23
24
25
26
27
28
29
30

31

32

Artery - a.
Arteries - aa.




*Posterior cord
*Lateral cord

Medial cord

*Musculocutaneous n.

*Axillary n.

*Median n.

*Ulnar n.

*Radial n.

*lliohypogastric n.
*llioinguinal n.
*Genitofemoral n.

*Lateral femoral
cutaneous n.

*Femoral n.
*Obturator n.

*Superior gluteal n.

*Inferior gluteal n.

*Sciatic n.
*Pudendal n.

*Median n.
*Ulnar n.

*Tibial n.

*Common fibular n.

*Lateral sural cutaneous n.

*Medial sural cutaneous n.

*Saphenous n.

*Tibial n.

The Peripheral Nervous System

Thalamus
Olfactory
bulb
Ciliary
*Long thoracic n. ganglion
Pterygopalatine
*Musculocutaneous n. ganglion
*Axill Trigernina Greater
illary n. li
gangtion occipital n.
*Median n.
*Ulnar n.
Olfactory n. Facial n.
Optic n. Vestibulocochlear n.
Oculomotor n. Glossopharyngeal n.
Trochlear n. Vagus n.
Trigeminal n. Accessory n.
Abducens n. Hypoglossal .
*Radial n.
Lateral antebrachial
cutaneous n.
*Deep branch
of radial n.
*Superficial branch
of radial n.
*Median n.
*Ulnar n. Dorsal
digital n.
* - C5, C6
Posterior femoral cutaneous n. G5, C6
C5, C6, C7
C8, T
6, C7,C8, T1
C5, C6, C7
C5, C6, C7,C8, T1
C5, €6, C7,C8, T1
C6, C7, C8
C8, T
L4, 15, S1,S2
12,13, L4
L1, L2
L5, 1,82
L2,13
L2,13,L4
§1,82,S3
S2, 83,54
L4, 15, S1,S2, S3
L4, L5, S1

L4, 15, 81,82, 83

L1
L1
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The Peripheral Nervous System

Spinal Nerves Cranial Nerves I
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KEY: CRANIAL NERVES
1) Vil
I:B vm}
IX
V) x;
XI
Vi) xu{

KEY: SPINAL CORD SEGMENTS*

Upper Limb

Axillary n. —

Lateral cord —

Long thoracic nerve —

Medial cord —

Median n. -
Musculocutaneous n. —
Posterior cord —

Radial n. —

Superficial branch of radial n. —
Ulnar n. -

Lower Limb

Common fibular n. -

Femoral n. —

Genitofemoral n. —

Inferior gluteal n. —

Lateral femoral cutaneous n. —
Obturator n. —

Posterior femoral cutaneous n. —
Pudendal n. —

Sciatic n. —

Superior gluteal n. —

Tibial n. -

Trunk
lliohypogastric n. —
llioinguinal n. —




Latissimus dorsi m.

Triceps brachii m.:
Lateral head

. The Muscular System—Posterior View
1]
L
P
D=
(a]
(@] Temporalis m. Occipitalis m.
1]
L Sternocleidomastoid m.
T Trapezius m. Splenius m.
- Levator scapulae m.
Supraspinatus m.
Infraspinatus fascia
Deltoid m. . )
Teres mm. Rhomboideus minor m.

Rhomboideus major m.

Infraspinatus m.
Teres minor m.

Long head
Medial head Teres major m.
Brachioradialis m. Erector spinae m.
Extensor carpi Triceps brachii m.:
radialis longus m. Lateral head
Anconeus m. Long head
Thoracolumbar fascia Serratus anteric_)r m
Flexor carpi Serratus posterior inferior m.
ulnaris m. Supinator m.
~ Extensor Anconeus m.
digitorum m. Abductor pollicis longus m.
Extensor carpi Ext licis |
radialis brevis m. xtensor pollicis longus m.
Extensor carpi Extensor indicis m.
ulnaris m. Extensor retinaculum
External
abdominal ﬂ:ﬁ#ﬁs m
oblique m. .
Dorsal " Piriformis m.
. Tensor fasciae
interosseous m. )
latae m. Superior
Gluteus medius m. gemellus m. Frontalis m. ;
Gluteus maximus m. Obturator Orbicularis oculi m. Temporalis m.
Adductor magnus m. internus m.
Semitendinosus m. Inferior Orbicularis oris m. Sternocleido
Biceps femoris m.: gemellus m. Mentalis m -mastoid m.
Long head ) ’ T ’
Short head Quadratus femoris m. Depressor labii rapezius m.
Semimembranosus m. inferioris m. Deltoid m.
Gracilis m. v | i Depressor
Plantaris m. astus lateralis m. anguli oris m. Infraspinatus m.
Gastrocnemius m.: Iliotibial tract Masseter m.
Medial head Adductor magnus m.
Lateral head ’ . Teres minor
Biceps femoris m.: :
Short head & major mm.
Long head (cut)
Soleus m. Semimembranosus m. Pectoralis Triceps
i major m. brachii m.
Plantaris m. B
o iceps
Soleus m. Brachioradialis m. bkl .
Extensor carpi -
Flexor digitorum longus m radals longus m. prechialsm
g 9 ) Extensor carpi

Calcaneal (Achilles) tendon
Plantar aponeurosis
Abductor digiti minimi m.

Flexor digitorum brevis m.
Abductor digiti minimi m.
Abductor hallucis m.

radialis brevis m.
Extensor digitorum m.

Abductor pollicis
longus m.



. The Muscular System—Posterior View
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Orbicularis oculi

Frontalis m.
Temporalis m.

The Muscular System—Anterior View

Orbicularis oris m.

Zygomatic mm.

Coracobrachialis m.

Masseter m. Teres minor m.
Levator labii superioris alaeque nasi m. Mentalis m. Teres major m
Levator labii superioris m. Omohyoid m. jor m.
Depressor anguli oris m. Sternohyoid m. Deltoid m. (cut)
Depressor labii inferioris m. Scalene m. .
Platysma m. Trapezius m. Brachialis m.
Pectoralis major m. Sternocleidomastoid m. Supinator m.
Deltoid m. Pectoralis minor m. -
Latissimus dorsi m. Coracobrachialis m. Flexor digitorum
Serratus anterior m. Long and short head superficialis m. (cut)
Biceps brachii m. of biceps brachii m. Flexor digitorum
Rectus sheath Serratus anterior m. profundus m.
Rectus abdominis m. Long and medial head Flexor pollicis
Brachialis m. of triceps brachii m. IongusF:n
External abdominal Brachialis m. '
oblique m. Pronator
Palmaris longus m. quadratus m.
Flexor carpi ulnaris m. Hynoth
Brachioradialis m. Supinator m ypothenar mm.
.Ex.tensor carpi Flexor digitorum superficialis m. Thenar mm.
radialis longus m. Brachioradialis m.
Extensor carpi Transversus abdominis m.
radialis brevis m. Internal abdominal oblique m. (cut)
Flexor digitorum External abdominal oblique m. (cut)
superficialis m. Flexor pollicis longus m.
Flexor retinaculum
Abductor pollicis .
longus m. Lumbrical mm.
Abductor
pollicis
brevis m. fgi';isgg Bicepsfemoris m.
Flexor fatae m. Vastus lateralis m.
brg\?i!“r:rlls. Sartorius m. lliotibial tract
l Obturator externus m. Tendon to
Palmar 10ps0as m. Adductor brevis m. (cut) rectus femoris
aponeurosis Pectlneqs m. Adductor longus m. (cut) Patella
Adductor brevis m.
Adductor magnus m. )
Adductor Iongqs m. Vastus intermedius m. Gastrocnemius
Gracilis m. tendon

Vastus lateralis m.
Rectus femoris m.
Vastus medialis m.

Fibularis longus m.

Tibialis anterior m.
Gastrocnemius m.

Soleus m.

Extensor digitorum longus m.
Fibularis brevis m.

Superior extensor retinaculum
Inferior extensor retinaculum

Extensor digitorum brevis m.

Vastus lateralis m. (cut)

Rectus femoris m. (cut)
Vastus medialis m. (cut)

Fibularis longus m.

Extensor digitorum longus m.
Fibularis brevis m.

Tibia

Extensor hallucis longus m.

Extensor digitorum
brevis m.

Extensor hallucis
brevis m.
lliacus m.

Psoas major m.
lliopsoas m.

Tibialis anterior m.
Fibularis longus m.

Soleus m.

Quadratus
lumborum m.

Transversus
abdominis m. (cut)

Piriformis m.

Coccygeus m.
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The Muscular System—Anterior View

Anterior View Deep Anterior View of Upper Limb
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The Skeletal System
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Frontal bone Parietal bone
Parietal bone Occipital bone
Zygomatic bone Skull Mandible
Jugular notch Maxilla Atlas §C1
Coracoid process Mandible Axis (C2
of scapula ) C .
h c5 Cervical vertebrae C4 Supraspinous fossa
Acromion of scapula 6 c5 A ion of |
Head of ) c6 cromion of scapula
humerus e Mangbnum c7 )
Greater tubercle Clavicle Spine of
Lesser tubercle Head of the humerus the scapula
Subscapular Scapula Infraspinous
fossa fossa
Lateral border Sternum Vertsbral
Humerus Xiphoid process bfjrd“;,ra
True ribs (1-7)
Costal cartilages False ribs (8-10) Olecranon
Floating ribs (11&12) fossa
Trochlea Mot spconcye Olecranon
; of ulna
Capitulum Lateral epicondyle
lliac crest Vertebral col H%?d of
; ertebral column radius
liac fossa Intervertebral disc Radi
Anterior U|a s
superior 0s coxae na
- . Sacrum Posterior
iliac spine C iliac spi
0cCyX pines
Styloid Greater trochanter
process Head of femur Ischial
of radius Lesser trochanter spine
Carpals
Metacarpals
Phalanges
Ischial tuberosity
Obturator foramen
Femur Pubic symphysis
Medial epicondyle
Lateral epicondyle Patella Lateral condyle
Lateral condyle Medial condyle of tibia
of tibia Head of fibula Medial condyle
Tibial tuberosity
e
ibula
Scaphoid
Trapezium
Trapezoid
Lunate
Pisiform
Medial malleolus Triquetrum
Lateral malleolus Hamate
Capitate
Calcaneus
Talus
Cuboid
Navicular
M(:-tigrl;sals Lateral cuneiform

Proximal, middle,
and distal phalanges

Intermediate
cuneiform
Medial cuneiform



The Skeletal System

Anterior View Posterior View
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KEY: Carpal bones
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KEY: Tarsal bones
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The Integumentary System
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Nerve endings Hair shaft
Pore (opening of sweat gland)
Stratum corneum
Stratum lucidum
Epidermis

Stratum granulosum
Stratum spinosum
Epidermal ridge Stratum basale
Dermal papillae

Melanocyte
Temperature receptor
Touch receptor seb ) lang
(Meissner corpuscle) ebaceous (oil) glan:

Touch receptor
(Ruffinian corpuscle)

Arrector pili muscle

Dermis

Sudoriferous (sweat) gland

Hair follicle
Subcutaneous
layer
(hypodermis)
Muscle
Artery Vein Deep fascia
Pressure receptor Autonomic nerve fiber
Nail plate  Nail bed (Pacinian corpuscle)
Lunula
Cuticle

Nail matrix Nail root




The Integumentary System
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CHAPTER 1 » Organization of the Human Body
CHAPTER 2 » Chemistry, Matter, and Life
CHAPTER 3 » Cells and Their Functions
CHAPTER 4 » Tissues, Glands, and Membranes

\4

The chapters in this unit provide the foundation for further studies of the human body. The unit begins
with a broad overview of concepts in human anatomy and physiology and then zooms in to discuss the
smallest units of matter—atoms and molecules. We then widen our view to discuss the smallest units
of life, called cells, and continue to enlarge our scope even further to discuss groupings of similar cells,
known as tissues. These chapters will prepare you for the more detailed study of individual body systems
in the units that follow.






