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Get Ready for a Whole

New Mastering Experience

NEW! Ready-to-Go Teaching Modules help instructors find the best assets to use
before, during, and after class to teach the toughest topics in A&P. Created by teachers for teachers,
these curated sets of teaching tools save you time by highlighting the most effective and engaging
animations, videos, quizzing, coaching and active learning activities from Mastering A&P.

Ready-To-Go
Teaching Modules

Skeletal System

Cardisvascular
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Help Students Use Art
More Effectively

NEW! Modules 1.1-1.5

Madule1.2
Comprehending the art is
essential to understanding A&P
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NEW! SmartArt Videos

Mator Units and Recruitment

A typical skeletal muscle contains thousards of muscle fibers.
Although some rtor nedrons contral just a few muscle
fibers, most control hundreds of them. The amount of tenslon
produced is controlled at the subconscious level throwgh P
variations in the number of muscle fibers stimualated. r
ell badies
of matar

A meokor unit = a motor neuron and al| the KEY et

miusche fibers that it corrols. The size of &
mator unit indicates bow fine, or precise, a
miavEmeznt can be Inthe musches of the ey,
wihere predise conleol s extrermely nporLant,
B FOTOR RELinan may ool 4-5 musce
fibears, We have much less precise control aver
oL |eg muscles, whens a single moter nednn
miay control 1000-2000 muscle fibers.
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|
| Mator
|
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Tha mascle Flsars of aadh matar unit ane
intemningked with thase of athier motor units.
Az a reslt, the direction of pull eserted anthe |
ferdon doss not change when the number
af activated motor wnits changes Whan you
decide to perform a soecific movemznt, the
contraction beqing with the actreation of the
smallest matar units in the stimulated muscle
g the mmwemeEn b continuess, lager motor
writs containing faster and more powserful
s cle filbers are activated, and tendan rsas
steeply. The smooth bt steady increass in
U cular tension procduced by incrasing

he rumber of actie motor units @ <alked
racruitmant.

REVIEW
€. Deserite the rzlationship between

the maamiber of fibers in 2 modor uait

aad the pracision of bady movements
Everyday Physialogy
What |s Muscle Tone?

& varialble nurmber of motor units is always active, even when the
entine muscle ks not contracting. Their contractions do not produce
enaugh tension 1o cause mavemant, but they do tensa and firm the
roscle, This resting tension in a skeletal rmsscle is called muscle tona,
and it is requlated at the subconscious level, The activity level of sach
matar neuren changes constantly, and individual muscle fibers can
redax wiiile & Cona ant tension = maintained in the attached tendon.
Activated muscle fibers use energy, so the greater the muscle tone, the
higher the “resting” rate of metabolism. Elevated musde tone increases
resting energy consumption by a small amouwnt, but the effects are
cumulative, and they continue 24 hours per day.

Tanskan

? REVIEW
B, D fine mspdor and,

6 During a sustained contraction,
mar units are activated on a

ratating bass, allowing same to rest and
recaver while athers are actively contract-
ing, In this “relay team” approsch, called
asynchromous motor anit summatinn,
each motor unit can recover somewhat
batare it is stmusated again. A a egilt,
when your muscles contract for sustained
periods, they produce slightly kess than
maximal tension.
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Motor  Miatar Metor
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peduction during the contractian of zn
entire shedntal muscle, and explain the
girilicance of he sator Uil inhis pragess,
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Focus on

Critical Reflection, Media Integration,

Module 19.5

Pressure, resistance, and venous
return affect cardiac output

Wioaw are now Guniliar with the fGctors
that regulate cardiac output (see
Maodule 18.16). Both cardlac output
and the distribution of blood within
the pulmanary and svstemic circuits
must comstantly be adjusted to meet
the demands of active tisswes. The sites
and mechanisms for such adjustments
are previewed here.

/

Wenaus pressune, althaugh low,
determires venous return—the
armaunt of Hlosd arfving st the right
atrium each minute,
Werals return has a
dir=ct impact an
cardac cutput,

Veneous pressure s the force
exerted by blood within the
wenaus systerm. As blead
maves Towand the hear, the
weins become larger,
reststance drops, and blgod
lNore welocily incresses.
Muscular compression and
1he respiralany D an Twa
factors that assist in prapel
Ing blocd toward the haart at
b ERIoUS prassune,

REVIEW

B. Which (s greater:
arterial pressure or
VENUS pressure’

Im this section we discoss the
functioning of the cardiovascular
svstern as a whole and learn how
newral and harmonal mechanisms
regulate cardiovascular function,

Cardlac Output
T maintain cardiac output, the leart
must generate enaugh pressune o

force blend through thausands of
miles of perpheral capillaries, most
e larger in diameter than a single red

bibocd cedl.

N\

1
Blood Flow Regulation

Autoregulation acts lo<ally. Central
regulation invedves newal and
endocrine mechanisms o make
coordinated adjustments in heart
rate, stroke volume, peripheral
rEdislaroe, arud WEnoLE pressuns i
that cardiac cutput b sufficient o
meet the needs of pariphesal thisues

Capillary pressure s the force
exefted by blocd against cap liany
walks Ivis rarmally kaw, allowing time
far diffusion betweon the blood and

surraunding insarstital fluid, This
process, called capillary exchanga,
plays a kay rale in homaostasks

Capillary
euchange

Irate raitid fuid

REVIEW

A, Neurad znd endiooring
rEqU atory mecharisims
influznee which factors?

Arterial Pressure

Artarial pressura is the force
exgrted by blosd against the
walls of systemic arberies.
Artenial pressure 5 much
higher than venous pressure
bomuse it must push blood a
greanar distance and [h'l:IIJl;h
smaller and smaller arberies
and then through inrumer-
able capillary neTwarks,

}

Peripheral Aesistance

Resistanca is a foroe that opposes
rovement. The peripheral
rasistance it the resistance of the
arterial system asa
whale, Ressmance
increases as the
artarial branches
become smaller
and thirmer,

EEVIEW

€. 'Whyy is it beneficial
for capillary pressuwe
tibe very low?

LEARMING QUTCOME
Enplain the effects of pressuse, resktance,

andl verms refunm on Cardia ol pul.

NEW!
MasteringA&P
references

NEW!
Integrated
Figure
Questions




and Practical Application

T  Clinical Modules throughout the

R — book help students connect what they learn
AoaLue . .

n class to the real-world. They may encounter
Diabetes mellitus is an endocrine disorder ! W y may Y

characterized by an excessively high bloed glucose level similar examples in their future career.
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NEW! Everyday Physiology
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A variable number of motor units is abways active, even when the
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i /| ardlpertgheml tommaruay o darsagei 0 smcedt.n entire musde is not contracting, Their contractions do not produce
e T e e | enough tension to cause movement, but they do tense and firm the
L ko chnkcd 8 TAJON POTTION 4 e ¢ R et muscle. This resting tension in a skelatal musde is called muscle tone,
| e . and it is regulated at the subconscious level. The activity level of each
@ ENRNM miotor neuron changes constanthy, and individual musde fibers can
Lﬂm‘_ﬁ:ﬁ“ relax while a constant tension is maintained in the attached tendon.

Activated muscle fibers use energy, so the greater the muscle tone, the
higher the “resting” rate of metabolism, Elevated muscle tone increases
resting enengy consumption by a small amount, but the effects are

cuEillative, andd they continue 24 heaurs per day,
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Chapter Integration - Applying what you have learned

A helmet-to-helmet collision causes a “stinger”™

Dhurminie: in a chelbrrseman o h sz bl vars iy lacrosse leam, He plags

s aggevsivg syl ol dhefieroe am initisse sxtenivg plopsical :
the Anal seconds of & Pecent game counted Sown, &0 apposing Il.ﬁ.r'h as
about to take a shat an goad Eat would have tied the game: Liominic ran full
sl inbo the shooter, ‘[keir helmets collided desd-on, and Dominics head
snapped hard 1o the el As kis opponent 1] backward cnto the ground,
Dhorminic Gl an inleres pain from Che cight sde ol his sseck thal radijed
dlerim s entine right upper limb to che lips of B Angers. The refene blew
the whistle, indicating the e of the game. As the wisning plavers and
coaches congregated. the team's athletic trainer sked Domiric Sow ke was
feelirg after delivering mach a signithcant hit. Dominic replied that opon

ampact e fell & semvere pain on the right side of his neck and) endine mght
el basrning, bat that it Lisged anly
o lesw mments The ri Beermicd b thal he like r
stiuger and that althoogh tee pain was quite inbensz, ke would not lkely
Fave a basting mjury.

From wial you have jast bearmed sout spinal nervs, smswar the
Folewing queskies

mppar Bl Uhal wes both nu

Chapter Integration sections ask
students to aggregate what they have learned
so far in the context of real world situations.
These scenarios are presented in a friendly, story
format followed by critical thinking questions.

B Wy did Dominkc's pain radiane Sown only the ght upper Bmb and
1ot both upper Bmbs? Wivs was the pabn alse b Bs neck?

E Which spinal neress wnuld you suspect 1o be invclved?

Wy do you think he experienced the numbing, bursing pain
end why & pos Think the pain esended all the way to b ingemigs?




Continuous Learning

Before, During, and After Class

enable
students to study more effectively on
their own. With the Dynamic Study
T — ety Modules mobile app, students can
AR quickly access and learn the concepts

() weunsed huurt cain they need to be more successful on

Yt

() ioresed vertrcutarcomvactiy quizzes and exams.

oy

[ ioromand vasua retum Instructors can now select
[T incramaed sympsthatic: stiewstation which questions to assign to students.

L
;__} | COMT KNEW YET

help students
navigate some of
the complex figures
in the text. They are
accessible via QR ¥ . Amibpcid
code in the book
and are assignable in
MasteringA&P.
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with MasteringA&P™

Learning Catalytics is a “bring
your own device” (laptop, smartphone,

or tablet) engagement, assessment, and
classroom intelligence system. Students
use their device to respond to open-ended
questions and then discuss answers in
groups based on their responses.

learning|catalytics
Olmmcoes  Tramingard Supgort  Help  Fasiback Snsden b

thomoTeisy, Pty of Aet s & Precibig 2129608 | 1 shaddent

A S O e sidos ¥ hlhJ ies Sslon ob e

1 the vessel shown al e yallow amow has a
i hurica i and & thin Lnke a0,
which dircion wioukd you ke blogd 1 ba

Thrwing T
Wour nesponsa;




MasteringA&P™

helps students advance beyond memorization to a genuine

understanding of complex physiological processes. Fun, interactive tutorials, games, and quizzes give
students additional explanations to help them grasp difficult concepts. IP 2.0 features brand-new

graphics, quicker navigation, and more robust interactivity.
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Coming soon:
Glomerular Filtration

NEW IP 2.0 modules include:

Resting Membrane Potential

Electrical Activity of the Heart Neuromuscular Junction

Cardiac Output Tubular Reabsorption and Secretion
Excitation Contraction Coupling

Factors Affecting Blood Pressure
Generation of an Action Potential

Cardiac Cycle



More Practice, More Learning

A&P Flix Coaching

Activities bring
interactivity to these popular
3D movie-quality animations
by asking students to answer
questions related to the

Transverse tubules

video.

Additional assignable Plars the svenin that neowr during secistizs contractinn couplisg in the correct cader feres Ieds i right
MasteringA&P activities include: | [

Tough Topic Coaching Activities

Bone & Dissection Video Coaching

Activities *-:mrrlk:';m;::’] [ag;;?ggﬁu -&:'Ivmnl:::;‘:::ﬂhr} s—.a-;a:::;:;ul_:runl w;?:::f::m-’

Clinical Case Studies

And More!

AF generaied by molor neuran Conirachon of skefietal muscle Sber

NEW! Beginning Fall 2017, all

of the assignments from Sarikas’s B s Mo o e
Visual A&P Lab Manual, 2e can Incarrect; Try Again
be accessed in your ViSUal A&P The AF causes the vologe-sensstree profens locaied i the T tubules: §2 change shaps

Mastering course! Only one
MasteringA&P code is needed to
access these assignments.



MasteringA&P Lab Practice
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PhysioEx 9.1

is an easy-to-use lab
simulation program
that allows students to
conduct experiments
that are difficult in a
wet lab environment
because of time, cost,
or safety concerns.
Students are able to
repeat labs as often

as they like, perform
experiments without
animals, and are asked
to frequently stop and

predict within the labs.
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Practice Anatomy
Lab (PAL™ 3.0) is

a virtual anatomy study
and practice tool that gives
students 24/7 access to

the most widely used lab
specimens, including the
human cadaver, anatomical
models, histology, cat, and
fetal pig. PAL 3.0 is easy

to use and includes built-
in audio pronunciations,
rotatable bones, and
simulated fill-in-the-blank
lab practical exams.
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Access the Complete Textbook

Online with Pearson eText

eText

Mastering A&P " includes an eText. Students can access their textbook wherever and whenever
they are online. eText pages look exactly like the printed text yet offer additional functionality.
Students can:

+ Create notes.

« Highlight text in different colors.

+ Create bookmarks.

« Zoom in and out.

- View in single-page or two-page view.

« Click hyperlinked words and phrases to view definitions.
« Link directly to relevant animations.

« Search quickly and easily for specific content.
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Module 11.7

Differences in electrochemical gradients
determine the resting membrane potential

The membrane potential of a cell is caused by the separation of The membrane potential exists primarily because
positive and negative charges by the plasma membrane. The plasma membranes contain passive leak channels,
extracellular fluid (ECF) contains high concentrations of sodium which are always open. Their size, shape, and structure
ions (Na*) and chloride ions (Cl-), whereas the cytosol contains determine which ions can pass through the membrane.
high concentrations of potassium ions (K*) and negatively @ na*

charged proteins (Pr-). The ions cannot freely cross the lipid

portions of the plasma membrane. They can enter or leave the

cell only through membrane channels or by active transport Plasma
mechanisms. The two ions we are most concerned with are e
potassium and sodium because they are the main factors that

influence the membrane potential. This module discusses the

roles of the differing membrane permeabilities for K+ and Na*, @ K+
the sodium-potassium exchange pump, and the chemical and

electrical gradients for K* and Na*.

teristic resting membrane potential. This is an
overview of the events responsible for the resting membrane
potential of a neuron. Both passive forces and active process-
es act across the plasma membrane to produce and
maintain the resting membrane potential. The

An unstimulated, or "undisturbed," cell has a charac- ? REVIEW

A. Define resting
membrane potential.

The sodium-potassium exchange

. Y " .
passive forces result from both chemical and L pump ejects 3 Na* for every 2K . SOd'u,m ons
. . o1+ Potassium ions recovered from the extracellular fluid. At can diffuse
electrical gradients. The Nat—K* exchange ) ) . X
s th ive ATD. L. can diffuse out of a resting membrane potential of -70 mV, into the cell
pump is the active -requiring process. the cell through the rate of Na* entry versus K* loss is 3:2, through
potassium leak and the exchange pump maintains a sodium leak
channels. stable resting membrane potential. channels.

The resting membrane

potential, a form of

potential energy, is

measured in millivolts (1

mV = one-thousandth of a
oot B A Frpres B i B L gl el

Extracellular fluid
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NEW! The Art of Teaching A&P: Six Easy Lessons to Improve
Student Learning by Lori K. Garrett

978-0-134-46951-5 / 0-134-46951-8

Author Lori Garrett (Get Ready for A&P) explores some of the most common
challenges she’s encountered in her classroom when using art to teach anatomy and
physiology. From describing the challenge to researching why it occurs and proposing
solutions to address it, Lori provides insight into how students look at images. She
presents ideas for how educators can best use figures and illustrations to teach
complex concepts without overwhelming or discouraging their students. Adopting
instructors can contact a Pearson representative to order a copy.

NEW! The Learning Outcomes Correlation Guide

This guide ties each A&P topic and learning outcome established by HAPS (Human
Anatomy & Physiology Society) to its corresponding module in the third edition of
Martini’s Visual Anatomy & Physiology.

A complete package of instructor resources includes:
Customizable PowerPoint slides (with NEW! Annotations on how to
present complex art during lecture)

All figures from the book in JPEG format

A&P Flix 3D movie-quality animations on tough topics
Test Bank

And more!

Student Worksheets For Visual Anatomy & Physiology by
Frederic H. Martini, William C. Ober, Judi L. Nath, Edwin F.
Bartholomew, and Kevin Petti

978-0-134-48649-9 / 0-134-48649-8

This booklet contains all of the Section Review pages from the book for students who
would prefer to mark their answers on separate pages rather than in the book itself.
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Martini's Atlas of the Human Body by Frederic H. Martini
978-0-321-94072-8 / 0-321-94072-5
The Atlas offers an abundant collection of anatomy photographs, radiology scans,

and embryology summaries, helping students visualize structures and become familiar
with the types of images seen in a clinical setting.

A&P Applications Manual by Frederic H. Martini and

Kathleen Welch

978-0-321-94973-8 / 0-321-94973-0

This manual contains extensive discussions on clinical topics and disorders to help
students apply the concepts of anatomy and physiology to daily life and their future
health professions.

Get Ready for A&P by Lori K. Garrett
978-032181336-7 / 0-321-81336-7

This book and online component were created to help students be better prepared
for their A&P course. Features include pre-tests, guided explanations followed by
interactive quizzes and exercises, and end-of-chapter cumulative tests. Also available
in the Study Area of MasteringA&P.

Study Card for Martini: Body Systems Overview
0-134-60995-6 / 978-0-134-60995-9
A six-panel laminated card showing all body systems and their organs and functions.
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Preface

isual Anatomy & Physiology is a comprehensive textbook for the two-semester
A&P course. It combines a visual approach with a modular organization to
deliver subject matter in an easy-to-use and time-efficient manner that uniquely
meets the needs of today’s students—without sacrificing the coverage of A&P topics
required for careers in nursing and other allied health professions.

For the Third Edition, prior to revising or creating a module, we asked ourselves
three questions: (1) How can we best make this information meaningful, manageable, and
comprehensible? (2) Does the module spark interest and encourage students to read it?

(3) Will students be able to answer “Why is this important?” after the module?

In essence, we want students to be excited about learning human anatomy and
physiology. During the revision process, our team of content experts, medical illustrators,
award-winning teaching professionals, academic authors, and publishing specialists worked
together to write and design this academic text. We scrutinized every sentence, visual,
and layout, ensuring that the narrative made sense, the content was accurate, and the
combinations of text and visuals flowed together seamlessly over the one- and two-page
module presentations. We read countless reviews and listened to our own students in the
classroom. This end product is the culmination of the very best all involved had to offer.

To help improve future editions, we encourage you to send any pertinent
information and remarks about the organization or content of this textbook to us directly,
using the e-mail addresses below. We warmly welcome comments and suggestions and
will carefully consider them in the preparation of the Fourth Edition.

New to the Third Edition of Visual Anatomy & Physiology
Global

e A NEW emphasis on using art more effectively informs multiple changes
to layout and figure organization, as well as a new system of integrated figure
prompts and questions. These help students view and navigate the art more
efficiently and effectively to enhance learning.

e NEW Smart Art with QR codes. This new feature, which appears adjacent
to select figures, gives students access to videos that help them navigate tough
topics and reinforces the pedagogy of our art.

e NEW Modules 1.1 through 1.5 introduce students to the importance of
studying the art in the book and then guide them in how to study the figures in
the text.

e NEW Module Review and Module Integration questions. Module Review
questions appear adjacent to their relevant figures to encourage and prompt
students to read the text and view the art together. Module Integration ques-
tions at the end of a module encourage the student to engage in higher
order learning skills.

e NEW Everyday Physiology features are included throughout the text to add
interest and help students see connections to real-life applications.

The color palette has been enhanced to make the art more vibrant.
Chapter 15 has been revised to place the section on vision before the section
on equilibrium and hearing.

e The topics in Chapters 18 and 19 have been reversed: the heart and
cardiovascular function are addressed before blood vessels and circulation.
This arrangement provides a stronger foundation for understanding the
structural and physiological factors that affect cardiac output and blood flow
throughout the body.

e Terms have been standardized to match Terminologia Anatomica, Terminolo-
gia Histologica, and Terminologia Embryologica. Stedman’s Medical Dictionary
was used for terms not found in the preceding books.
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Chapter-by-Chapter Changes in the Third Edition
Chapter 1: An Introduction to Anatomy & Physiology

New Module 1.1: Using your textbook effectively is
key to your success.

New Module 1.2: Comprehending the art is essential
to understanding A&P.

New Module 1.3: Break down the art in step-wise
fashion to learn the topic.

New Module 1.4: Orient yourself to all art in the
same way.

New Module 1.5: The learning outcomes correspond by
number to the chapter’s modules and indicate what you
should be able to do after completing the chapter.
Revised Module 1.7 (formerly 1.2) contains a new
chart on the characteristics of living organisms and a
new illustrated chart on the processes of life.

Revised Module 1.9 (formerly 1.4) includes a new
Everyday Physiology box that relates principles of
physics and chemistry to biology.

Revised Modules 1.10 (formerly 1.5) and 1.13 (for-
merly 1.8) include updated art detailing the integra-
tion of organ systems at the organism level.

Revised Module 1.17 includes a new flowchart dem-
onstrating the regulation of temperature to maintain
homeostasis.

Revised Module 1.18 (formerly 1.13) includes a new
flowchart of the regulation of body temperature by
negative feedback.

Revised Module 1.22 (formerly 1.17) includes updated
axial skeleton art that provides points of reference to
the body cavities of the trunk.

Chapter 2: Chemical Level of Organization

Revised Module 2.2 contains a new Everyday Physiol-
ogy box discussing radioisotopes.

Revised Module 2.4 contains a new Clinical Note dis-
cussing free radical damage.

Revised Module 2.9 contains a new illustration and
text describing the relationship between monomers
and polymers.

Revised Module 2.17 contains a new Clinical Note dis-
cussing protein denaturation.

Revised Module 2.19 includes a revised illustration
and additional text to include ATPase and water in the
hydrolytic breakdown of ATP.

Chapter 3: Cellular Level of Organization

Revised Module 3.6 relocates the text boxes describing
the functions of the Golgi apparatus and lysosomes to
relate more closely to the art depicting them.

Revised Module 3.12 includes updated art with addi-
tional details of the small ribosomal subunit and of the
EPA sites on the large ribosomal subunit.

Revised Module 3.15 includes a new Clinical Note
describing osmolarity and tonicity in medicine.

Revised Module 3.17 includes updated art to include
the role of clathrin in receptor-mediated endocytosis.
Revised Chapter Review contains new images in the
Chapter Integration section.

Chapter 4: Tissue Level of Organization

Chapter art contains labels for micrographs of different
tissue types.

Revised Module 4.3 contains new art illustrating epi-
thelia and glands.

Revised Module 4.4 uses the term basal lamina instead
of clear layer and the term reticular lamina instead of
dense layer. The module also contains a new Everyday
Physiology box describing the avascularity of epithelia.
Revised Module 4.5 includes updated art depicting
the endothelium lining the inside of the heart and pro-
vides a description of keratin.

Revised Module 4.6 provides the magnification of the light
micrograph depicting simple cuboidal epithelium (650X)
and the LM of the stratified cuboidal epithelium (500X).
Revised Module 4.7 provides the magnification of the
LM of the pseudostratified columnar epithelium (350X).
Revised Module 4.9 (formerly 4.8) differentiates
between the terms mucous cell and goblet cell.

Revised Module 4.14 (formerly 4.13) includes updated
art that incorporates nerves.

Revised Module 4.15 (formerly 4.14) uses the term tis-
sue membrane and states that deep fascia consists of
dense regular connective tissue.

Revised Module 4.16 (formerly 4.15) contains new art
of muscle tissue types.

Revised Module 4.17 (formerly 4.16) contains a new
Everyday Physiology box describing link between neu-
ral activity and thought processes.

Chapter 5: The Integumentary System

The text now uses subcutaneous layer as the primary
term and hypodermis as the secondary term.

Revised Module 5.4 uses the term bulbous corpuscle
instead of Ruffini corpuscle and the term tension lines
instead of cleavage lines. The module also contains a
new Everyday Physiology text box describing subcuta-
neous fat accumulation.

Revised Module 5.8 contains a new micrograph show-
ing a sebaceous gland.

Chapter 6: Bones and Bone Structure

The chapter has a new title (formerly titled Osseous
Tissue and Bone Structure).

Revised Module 6.2 uses bone markings as the primary
term and surface features as the secondary term.
Revised Module 6.3 contains an expanded discussion
of the periosteum.

Revised Module 6.5 includes updated art that depicts
the location of nerves within bone and includes the
term trabecular bone.
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Revised Module 6.6 includes updated art depicting

the location of blood vessels and nerves in relation

to bone.

Revised Module 6.7 defines the term interstitial growth
and contains a new Clinical Note on the epiphyseal line
in x-rays.

Revised Module 6.8 contains a new illustration and
description of diploé.

Revised Module 6.9 contains a new image depicting
acromegaly.

Revised Module 6.11 contains a new description of the
role of calcitonin.

Revised Module 6.12 contains new art of a broken and
healing tibia (formerly humerus).

Chapter 7: The Skeleton

e Revised Module 7.4 uses the term forehead instead of
frons and clarifies the locations of the zygomatic pro-
cess and temporal process.

Revised Module 7.5 describes foramina of the skull by
the bone in which they are located.

Revised Module 7.7 describes landmarks of the skull
by which bone they are a part of and hyphenates the
terms supra-orbital and infra-orbital.

Revised Module 7.8 describes the function of the men-
tal foramen.

Revised Module 7.9 uses the term posterior fontanelle
instead of occipital fontanelle and contains a new illus-
tration and description comparing the skulls of a fetus,
newborn, and adult.

Revised Module 7.11 contains new art of the 12 tho-
racic vertebrae.

Revised Module 7.12 describes the functions of verte-
bral processes.

Revised Module 7.13 (formerly 7.12) hyphenates the
term sacro-iliac.

Revised Module 7.17 (formerly 7.16) hyphenates the
terms humero-ulnar and radio-ulnar.

Revised Module 7.18 contains a description on the ar-
rangement of the pelvis.

New Module 7.21 summarizes the differences between
the male and female skeletons.

Revised Module 7.23 (formerly 7.21) elaborates on the
difference between the medial and lateral parts of the
longitudinal arch and contains a description of flatfeet.

Chapter 8: Joints

e Revised Module 8.2 contains a description of the joint
cavity and a new Clinical Note on dislocations.
Revised Module 8.3 contains descriptions of joints
based on the number of axes they move around and
new art of the axes; uses the term plane joint instead
of gliding joint; and contains an updated chart that de-
scribes each type of synovial joint and the movement
of each type.

Revised Module 8.7 has a new title and describes the
three types of joints within the vertebral column.
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Revised Module 8.8 (formerly 8.7) describes interver-
tebral disc disease.

Revised Module 8.9 (formerly 8.8) uses ligament of
the femoral head as the primary term and ligamentum
teres as the secondary term.

Revised Chapter Review contains new questions, 21
and 26.

Chapter 9: Skeletal Muscle Tissue

Revised Module 9.1 contains new art of the types of
muscle tissue.

e Revised Module 9.6 defines synaptic cleft.
e Revised Module 9.10 contains a new Everyday Physiol-

ogy box explaining muscle tone.

Chapter 10: The Muscular System

Revised Module 10.2 contains new art illustrating the
different types of levers.

Revised Module 10.11 clarifies the perineal region.
Revised Module 10.16 contains new art illustrating su-
pination and pronation.

Revised Module 10.18 contains a new Clinical Note on
trigger finger.

Chapter 11: Nervous Tissue

Chapter title has been changed (formerly titled Neural
Tissue).

Revised Module 11.1 includes the enteric nervous sys-
tem (ENS) as a third division of the nervous system;
simplifies the description of sensory receptors; includes
afferent, efferent, voluntary nervous system, and invol-
untary nervous system as secondary terms; and
includes the parasympathetic and sympathetic
divisions.

Revised Module 11.2 contains a new Clinical Note on
the loss of neurons.

Revised Module 11.3 includes an updated flowchart to
include the parasympathetic and sympathetic divisions.
Revised 11.5 contains new art showing the myelina-
tion of an axon in the PNS and a new Clinical Note on
nerve regeneration.

Revised Module 11.10 contains new art showing the
axon hillock and initial segment.

Chapter 12: The Spinal Cord, Spinal Nerves, and Spinal
Reflexes

Uses the terms posterior and anterior in reference to spi-
nal roots, ganglion, and rami instead of dorsal and ventral.
Revised Module 12.2 uses the term lumbosacral
enlargement instead of lumbar enlargement.

Revised Module 12.3 clarifies the term rootlets.
Revised Module 12.4 contains a new Clinical Note on
the clinical importance of gray matter organization.
Revised Module 12.5 contains a new Clinical Note on
shingles.

Revised Module 12.7 includes the term lumbosacral
plexus and an updated chart elaborating on the nerves
and distribution of the cervical plexus.



Revised Module 12.9 (formerly 12.8) includes an
updated chart elaborating on the brachial plexus and
a new Clinical Note on locating nerve injuries in the
hand.

Revised Module 12.10 (formerly 12.9) includes
updated charts elaborating on the lumbar and sacral
plexuses and a new Clinical Note on locating nerve
injuries in the foot.

Chapter 13: The Brain, Cranial Nerves, and Sensory
and Motor Pathways

Revised Module 13.3 uses the term dural venous sinus
instead of dural sinus.

Revised Module 13.4 includes updated art color-
coded to clarify points of interest and updated charts
clarifying the parts of the medulla oblongata and the
pons.

Revised Module 13.6 (formerly 13.5) includes updated
art color-coded to clarify points of interest and includes
a new Clinical Note on ataxia.

Revised Module 13.8 (formerly 13.7) uses the term nuclei
instead of group; includes updated art that specifies
the regions the thalamus projects to; and includes an
updated chart on the hypothalamus.

Revised Module 13.9 (formerly 13.8) contains new
charts that elaborate on the parts of the limbic system.
Revised Module 13.10 (formerly 13.9) includes an
updated chart that elaborates on the functions of the
parts of the basal nuclei.

Revised Module 13.12 (formerly 13.11) uses the terms
somatosensory instead of somatic sensory and Wer-
nicke’s area instead of general interpretive area.
Revised Module 13.13 (formerly 13.12) elaborates on
projection fibers.

Revised Module 13.15 (formerly 13.14) updates termi-
nology of the branches of the trigeminal and vestibulo-
cochlear cranial nerves.

Revised Module 13.16 (formerly 13.15) includes an
updated flowchart of the sensory pathway.

Revised Module 13.18 (formerly 13.17) uses the term
lamellar corpuscle instead of lamellated corpuscle

and the term bulbous corpuscle instead of Ruffini
corpuscle.

Revised Module 13.19 (formerly 13.18) uses the term
somatotropy instead of sensory homunculus.

Revised Module 13.21 (formerly 13.20) uses the term
premotor cortex instead of motor association areas.

Chapter 14: The Autonomic Nervous System

Revised Module 14.9 includes updated art.
Revised Module 14.11 includes updated art with a key.

Chapter 15: The Special Senses

Revised Module 15.6 (formerly 15.13) uses the term
canthus instead of angle of the eye and the term bulbar
instead of ocular. The module also contains a new
Clinical Note on conjunctivitis.

Revised Module 15.8 (formerly 15.15) contains new
art to orient a close-up illustration, and it uses the
term dilator pupillae instead of pupillary dilator

and the term sphincter pupillae instead of pupillary
constrictor.

Revised Module 15.9 (formerly 15.16) elaborates on
the effect of distance on light refraction.

Revised Module 15.11 (formerly 15.18) contains a new
Clinical Note on color blindness.

Revised Module 15.16 (formerly 15.6) introduces the
term pinna; elaborates on otitis media; and describes
hair within the external acoustic meatus.

Revised Module 15.18 (formerly 15.8) uses the term
ampullary crest instead of crista ampullaris and the
term ampullary cupula instead of cupula, and it differ-
entiates between the maculae of the utricle and saccule.
Revised Module 15.19 (formerly 15.9) states the mag-
nification of the light micrograph depicting the co-
chlear section (60X).

Chapter 16: The Endocrine System

In revised Module 16.1, the chart describing mecha-
nisms of intercellular communications includes a
new row featuring autocrine communication. The
module also includes a new text box illuminating
the similarities between the nervous and endocrine
systems.

Revised Module 16.7 (formerly 16.6) includes up-
dated art and flowchart clarifying the negative
feedback mechanism that controls secretions of the
hypothalamus, pituitary gland, and endocrine target
organs.

Revised Module 16.9 (formerly 16.8) uses the term
principal cells instead of chief cells and includes a
new flowchart elucidating the regulation of blood
calcium.

Revised Module 16.11 (formerly 16.10) uses the term
pancreatic polypeptide cells instead of F cells and in-
cludes a new flowchart elucidating the regulation of
blood glucose.

Revised Module 16.15 (formerly 16.14) includes a new
flowchart elucidating the regulation of blood pressure
and volume.

Section 2 Review includes updated art and corre-
sponding terms for the Labeling section.

Chapter 17: Blood

Revised module 17.2 includes updated art of the com-
position of blood.

Revised Module 17.3 includes updated art highlighting
the differentiation of the lymphocyte lineage as well as
the types of blast cells.

Revised Module 17.5 contains a new Everyday Physiol-
ogy box that discusses a red blood cell’s ability to carry
oxygen.

Revised Module 17.6 includes updated art clarifying
the sequence red blood cell production and recycling.
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Revised Module 17.7 includes updated art of shapes of
anti-A and anti-B antibodies; anti-Rh replaces anti-D;
added “clumping” or “no clumping” under test results
for clarification).

Revised Module 17.10 discusses the role of thrombin
and a positive feedback loop in blood clotting.

Revised Section 2 Review contains a new Concept
Map and a new Matching section.

Chapter 18: The Heart and Cardiovascular Function

The chapter uses mitral valve as the primary term and
left atrioventricular valve as the secondary term.
Revised Module 18.1 (formerly 19.1) introduces the
four-chambered structure of the heart and contains a
new illustration of the systemic and pulmonary circuits.
Revised Module 18.2 (formerly 19.3) contains a new
Clinical Note describing cardiac tamponade.

Revised Module 18.3 (formerly 19.2) includes an up-
dated chart clarifying the layers of the pericardium
(uses parietal layer of serous pericardium as primary
term replacing parietal pericardium and visceral layer
of serous pericardium as primary term and epicardium
as the secondary term)

Revised Module 18.7 (formerly 19.7) contains a new
Clinical Note discussing surgical replacement of dam-
aged heart valves.

Revised Module 18.11 (formerly 19.12) contains new
illustrations of a skeletal muscle fiber and a cardiac
muscle cell.

Revised Module 18.12 (formerly 19.11) contains new
ECQG tracings paired with events of the cardiac cycle
and conducting system.

Revised Module 18.16 (formerly 19.15) includes an
updated flowchart of factors affecting stroke volume.
Revised Chapter Review contains new questions 10,
13, 14, and 15.

Chapter 19: Blood Vessels and Circulation

Revised Module 19.1 (formerly 18.1) includes new art
to present the circulatory system more realistically and
incorporates the terminology afferent vessels and effer-
ent vessels.

Revised Module 19.2 (formerly 18.2) contains new art
of an artery portraying a thicker tunica media.

Revised Module 19.3 (formerly 18.3) contains a new
micrograph of a capillary bed.

Revised Module 19.4 (formerly 18.4) discusses that
because veins are distensible they can act as blood
reservoirs.

Revised Module 19.5 (formerly 19.17) elaborates

on the relationship between venous return, venous
pressure, and cardiac output, and it distinguishes be-
tween autoregulation and central regulation of blood
flow.

Revised Module 19.7 (formerly 19.19) includes updated
art that shows the relationship between vessel luminal
diameter and cross-sectional area.
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Revised Module 19.8 (formerly 19.20) includes up-
dated art clarifying fluid movements across a capillary.
Revised Module 19.9 (formerly 19.21) contains new art
depicting the autoregulation of blood volume and pres-
sure and new art depicting the baroreceptor reflex.
Revised Module 19.10 (formerly 19.22) contains new
art depicting the response to decreasing blood pres-
sure and volume and the response to increasing blood
pressure and volume.

Revised Module 19.11 (formerly 19.23) contains new
art depicting chemoreceptor reflexes.

Revised Module 19.13 (formerly 19.25) contains new art
depicting the short-term and long-term mechanisms
that compensate for a reduction in blood volume.
Revised Section 3 Review contains a new Matching
section linked to new art.

Revised Module 19.14 (formerly 18.5) defines blood
island, distinguishes the terms hemangioblast and
angioblast, and contains new art detailing the yolk sac
and vasculogenesis.

Revised Module 19.16 (formerly 18.7) contains a new
Everyday Physiology box discussing the functionality
of dual venous drainage in the neck and limbs.
Revised Module 19.19 (formerly 18.10) includes con-
fluence of sinuses.

New Module 19.23 provides flowcharts summarizing
the systemic arterial and venous circuits.

Chapter 20: The Lymphatic System and Immunity

Revised Module 20.1 describes the immune system as
a functional system.

Revised Module 20.2 notes that small to medium-
sized lymphatics contain valves.

Revised Module 20.3 contains a new Clinical Note
describing lymphedema.

Revised Module 20.4 includes an updated flowchart
that describes regulatory and memory T cells.
Revised Module 20.5 uses the term paracortex instead
of deep cortex and includes updated art that shows the
medulla of a lymph node.

Revised Module 20.6 contains a new Clinical Note
describing myasthenia gravis.

Revised Module 20.7 contains a new Clinical Note
describing the implications of a ruptured spleen.
Revised Module 20.11 (formerly 20.10) includes up-
dated charts on the function of NK cells and immuno-
logical escape.

Revised Module 20.12 (formerly 20.11) contains new
art and descriptions of the three pathways of comple-
ment action.

Revised Module 20.13 (formerly 20.12) contains new
descriptions of aspects of innate immunity.

e Section 2 Review contains new questions 13 and 14.
e Revised Module 20.14 (formerly 20.13) uses the term

acquired instead of induced.
Revised Module 20.16 (formerly 20.15) uses the term
regulatory T cells instead of suppressor T cells.



Revised Module 20.18 (formerly 20.17) uses haptens as the
primary term and partial antigens as the secondary term.
Revised Module 20.22 (formerly 20.21) uses the term
transplant rejection instead of graft rejection and clari-
fies the functioning of HIV.

Chapter 21: The Respiratory System

Revised Module 21.2 uses the term mucociliary esca-
lator instead of mucus escalator, and contains a new
description of mucous glands and a new Clinical Note
describing cystic fibrosis.

Revised Module 21.3 contains a new Everyday Physiol-
ogy box describing how the nasal mucosa warms and
humidifies the air entering the nasal cavity. The module
uses the term dorsum of nose instead of bridge of the
nose and the term nostrils instead of external nares.
Revised Module 21.5 contains new art of the trachea
and esophagus.

Revised Module 21.7 uses the term blood air barrier
instead of respiratory membrane.

Revised Module 21.11 contains the equation for ana-
tomic dead space.

Revised Module 21.12 contains new art to present the
circulatory system more realistically.

Revised Module 21.13 contains a new Clinical Note on
the time limitations of storing blood in a blood bank.
Revised Module 21.17 contains a new flowchart of the
regulation of arterial Pcq_.

Revised Module 21.18 contains new art.

Chapter 22: The Digestive System

Revised Module 22.2 uses the term muscular layer
instead of muscularis externa and the term submuco-
sal neural plexus instead of submucosal plexus).
Revised Module 22.4 contains a new Clinical Note
describing congenital megacolon.

Revised Module 22.6 clarifies the locations of the pala-
tine tonsils and the palatoglossal and palatopharyngeal
arches, and it describes ankyloglossia.

Revised Module 22.7 uses the term cement instead of
cementums; defines dentition; and contains a new Clini-
cal Note describing an impacted tooth.

e Revised Module 22.10 describes the pyloric orifice.
e Revised Module 22.12 contains new art and descrip-

tions of Paneth, stem, and epithelial cells.

Revised Module 22.14 contains a new description of
enterocrinin.

Revised Module 22.15 contains new descriptions of
the local and neural responses of the gastric phase and
of the hormonal responses of the intestinal phase.
Revised Module 22.17 includes updated art of the def-
ecation reflex.

Revised Module 22.21 uses portal triad as the primary
term and portal area as the secondary term, the term
stellate macrophage instead of Kupffer cell, and con-
tains a new Clinical Note on portal hypertension.
Revised Module 22.22 uses the term bile duct instead
of common bile duct.

Chapter 23: Metabolism and Energetics

Revised Module 23.3 (formerly part of 23.7) on gly-
colysis now precedes discussion of the citric acid cycle
(formerly 23.3).

Revised Module 23.5 (formerly 23.4) defines oxida-
tion, reduction, and chemiosmosis and labels protein
complexes of the electron transport chain by roman
numerals.

Revised Module 23.6 (formerly part of 23.7) describes
total ATP yield from metabolsm of a glucose molecule
based on recent values of ATP yield per NADH (2.5 ATP
vs. previous 3 ATP) and FADH, (1.5 ATP vs. previous

2 ATD).

Revised Module 23.14 (formerly 23.12) replaces the
term vitamin D5 with vitamin D.

Chapter 24: The Urinary System

Revised Module 24.4 contains a new micrograph of
nephron loops.

Revised Module 24.5 contains a new Everyday
Physiology box describing the innervation of the
kidneys.

Revised Module 24.7 contains new descriptions of
the parts of a nephron and new illustrations of renal
structures.

Revised Module 24.8 uses the term capsular layer
instead of parietal layer. The parts of the juxtaglo-
merular complex are now labeled.

Revised Module 24.9 contains a new flowchart of the
regulation of the glomerular filtration rate and a new
Everyday Physiology box on the reabsorption of glo-
merular filtrate.

Revised Module 24.10 includes updated art of the
reabsorption of the proximal convoluted tubule.
Revised Module 24.11 includes updated art of the
nephron loop.

Revised Module 24.13 includes a new step 8 discussing
papillary duct permeability to urea and new art show-
ing urea transporter.

Revised Module 24.16 describes the detrusor of the
urinary bladder and includes updated art showing the
blood supply to the kidneys.

Revised Module 24.17 contains new art describing uri-
nary storage and voiding.

Chapter 25: Fluid, Electrolyte, and Acid-Base Balance

Revised Module 25.1 defines intracellular fluid and
extracellular fluid.

Revised Module 25.2 uses the term dietary intake
instead of dietary input or ingestion.

Revised Module 25.3 discusses sports drinks.
Revised Module 25.4 contains new flowcharts of the
regulation of sodium concentration and ECF volume.
Revised Module 25.6 uses the term metabolic acid
instead of organic acid.

Revised Module 25.10 contains new flowcharts of the
regulation of normal acid-base balance.

Section 2 Review contains a new Labeling section.
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Chapter 26: The Reproductive System

The chapter uses the term sperm instead of spermatozoa.
Revised Module 26.1 includes a new description of the
male reproductive system in terms of internal genitalia
and external genitalia.

Revised Module 26.4 uses the term interstitial endo-
crine cells instead of interstitial cells and contains an
expanded description of the histology of a testis.
Revised Module 26.6 contains a new Clinical Note on
impotence.

Revised Module 26.8 clarifies the description of the
female reproductive system and defines the mons pubis.
Revised Module 26.9 hyphenates the terms retro-uterine
and vesico-uterine.

e Revised Module 26.11 describes peg cells.
e Revised Module 26.12 uses the term basal layer instead

of basilar zone the term and functional layer instead of
functional zone.

Revised Module 26.13 contains a new Everyday Physiol-
ogy box discussing breast size.

Revised Module 26.15 includes an updated chart that
depicts the GnRH pulse frequency. Text in Follicular
Phase of the Ovarian Cycle box changed to reflect that
one tertiary follicle from a group becomes dominant;
Tertiary ovarian follicle development label replaces Fol-
licle development label; temperature ranges changed for
both Celsius and Fahrenheit scales; and Menses label
changed to Menstrual Phase.
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Chapter 27: Development and Inheritance

Revised Module 27.1 defines the term pregnancy.
Revised Module 27.2 fertilization step titles and text
in step art and clarified when DNA synthesis occurs;
added a new Clinical Note on male sterility.

Revised Module 27.3 includes updated art that shows
implantation occurring over 6-9 days after fertiliza-
tion, and uses cytotrophoblast instead of cellular tro-
phoblast and syncytiotrophoblast instead of syncytial
trophoblast.

Revised Module 27.4 contains a new Clinical Note
describing gestational trophoblastic neoplasia.
Revised Module 27.5 uses the term extra-embryonic
instead of extraembryonic.

Revised Module 27.8 contains new art depicting the
embryo after 3 weeks of development.

Revised Module 27.9 contains a new Clinical Note
describing the correlation between maternal age and
medical risks during pregnancy.

Revised Module 27.10 contains a new Clinical Note on
the implications of premature labor.

Revised Module 27.14 uses the term autosomes for au-
tosomal chromosomes.

Revised Module 27.16 (formerly 27.15) discusses
incomplete dominance.

Revised Module 27.17 (formerly 27.16) uses the term
sickle cell disease instead of sickle cell anemia and
defines epigenetics.
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