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Preface

Memmler’s	Structure	and	Function	of	 the	Human	Body	 is	 a	 textbook	 for	 introductory-level
allied	 health	 and	 nursing	 students	 who	 need	 a	 basic	 understanding	 of	 anatomy	 and
physiology	and	the	interrelationships	between	structure	and	function.

Like	preceding	editions,	the	12th	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	and	physiology	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
To	 incorporate	 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	 health	 care	 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	of	the	major	body	systems	described
in	the	text	with	labeled	transparent	overlays.	In	addition	to	being	a	learning	and	testing	tool,
these	illustrations	provide	enrichment	and	are	a	valuable	general	reference.

The	12th	edition	retains	its	extensive	art	program	with	updated	versions	of	figures	from
previous	 editions	 and	many	 new	 figures.	 These	 features	 appear	 in	 a	modified	 design	 that
makes	 the	 content	 more	 user-friendly	 and	 accessible	 than	 ever.	 Our	 innovative	 ancillary
package	on	thePoint	provides	students	with	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	 12th	 edition	uses	 a	body	 systems	 approach	 to	 the	 study	of	 the
normal	human	body.	The	book	is	divided	into	seven	units,	grouping	related	information	and
body	systems	together	as	follows:

Unit	I,	The	Body	as	a	Whole	(Chapters	1–5),	focuses	on	the	body’s	organization;	basic
chemistry	 needed	 to	 understand	 body	 functions;	 cells	 and	 their	 functions;	 tissues,
glands,	and	membranes;	and	the	skin.
Unit	II,	Movement	and	Support	(Chapters	6	and	7),	includes	the	skeletal	and	muscular
systems.
Unit	III,	Coordination	and	Control	(Chapters	8–11),	focuses	on	the	nervous	system,	the
sensory	system,	and	the	endocrine	system.
Unit	IV,	Circulation	and	Body	Defense	(Chapters	12–15),	includes	the	blood,	the	heart,
blood	vessels	and	circulation,	the	lymphatic	system,	and	the	immune	system.
Unit	V,	Energy:	Supply	and	Use	(Chapters	16–19),	includes	the	respiratory	system;	the
digestive	system;	metabolism,	nutrition,	and	temperature	control;	as	well	as	the	urinary
system	and	body	fluids.
Unit	 VI,	 Perpetuation	 of	 Life	 (Chapters	 20	 and	 21),	 covers	 the	 male	 and	 female
reproductive	systems,	as	well	as	development,	birth,	and	heredity.

The	main	Glossary	defines	all	the	chapters’	key	terms	and	many	additional	terms	emphasized
in	 the	 text.	An	 additional	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	3)
and	 answers	 to	 the	 Chapter	 Checkpoint	 questions,	 Casepoint	 questions,	 and	 Zooming	 In
illustration	questions	(Appendix	2)	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.

Key	Ideas:	The	foundational	concepts	of	Anatomy	and	Physiology	are	summarized	in
the	Key	Idea	Table	on	page	 i	of	 the	 textbook.	A	 large	numbered	key	within	a	chapter
indicates	where	each	key	idea	is	introduced,	and	small	numbered	keys	indicate	when	a
key	idea	is	used	to	explain	a	new	concept.	These	key	ideas	help	students	organize	and
deepen	their	knowledge.
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	available	 for	 the
chapter.	These	 resources	are	organized	 for	use	when	 the	 student	 is	preparing	 to	 learn,
while	he	or	she	is	learning	the	material,	and	when	it’s	time	for	reviewing	the	chapter.
A	&	P	 in	Action:	 Familiar	 scenarios	 transport	 chapter	 content	 into	 a	 real-life	 setting,
bringing	the	information	to	life	for	students	and	showing	how	the	body	maintains	a	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,	especially	the	key	ideas.
Checkpoint	questions:	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	2.
Casepoint	questions:	Critical	 thinking	questions	challenge	students	 to	apply	concepts
learned	to	the	A	&	P	in	Action	case	study.	Answers	are	in	Appendix	2.
Key	Points:	 Critical	 information	 in	 figure	 legends	 spotlights	 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	2.
Phonetic	pronunciations:	Easy-to-learn	phonetic	pronunciations	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:	Each	chapter	contains	special	interest	boxes	focusing	on	topics
that	augment	chapter	content.	The	book	includes	four	kinds	of	boxes:

One	Step	at	a	Time:	Uses	the	case	study	to	teach	scientific	literacy	and	problem
solving	skills.	Each	box	outlines	a	step-by-step	approach	 that	 students	can	use	 to
answer	end	of	chapter	questions	or	Study	Guide	problems.
A	Closer	Look:	Provides	additional	in-depth	scientific	detail	on	topics	in	or	related
to	the	text.
Clinical	Perspectives:	Focuses	on	diseases	and	disorders	 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	physiology	and	related	news	coverage	that	students	may	have	seen.

New!	Concept	Mastery	Alerts:	Text	boxes	at	specific	points	in	the	chapters	highlight
common	 student	 misconceptions	 to	 help	 your	 understanding	 of	 potentially	 confusing
topics,	 as	 identified	 by	 Lippincott’s	 online	 adaptive	 learning	 platform,	 powered	 by
PrepU.	Data	from	thousands	of	actual	students	using	this	program	in	courses	across	the
United	States	have	identified	common	misconceptions	that	are	clarified	in	this	feature.
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.
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	 companion
website	on	thePoint.



Color	 figure	 and	 table	 callouts:	 Figure	 and	 table	 numbers	 appear	 in	 color	 in	 the
narrative,	 helping	 students	 quickly	 find	 their	 place	 after	 stopping	 to	 look	 at	 an
illustration	or	table.
A	&	P	in	Action	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.
Word	Anatomy:	This	chart	defines	and	illustrates	the	various	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	 unfamiliar
terms	based	on	a	knowledge	of	common	word	parts.
Chapter	Overview:	 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	 student	 resources	 on	 thePoint.)	 This
section	 includes	 questions	 that	 direct	 students	 to	 “The	Body	Visible”	 and	 the	 various
appendices	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	 questions	 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	 supplementary	 material	 on	 the
companion	website	on	thePoint.

This	 companion	 website	 also	 includes	 resources	 that	 helps	 students	 learn	 faster,
remember	 more,	 and	 achieve	 success.	 Students	 may	 choose	 from	 a	 wealth	 of	 materials
including	 a	 pre-quiz;	 animations;	 various	 types	 of	 online	 learning	 activities;	 an	 audio
glossary;	 and	 other	 supplemental	materials,	 such	 as	 health	 professions	 career	 information,
additional	 charts	 and	 images,	 and	 study	 and	 test-taking	 tips.	 Answers	 to	 the	 chapter
Questions	for	Study	and	Review	are	also	included.

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	 complete
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/MemmlerSFHB12e.

Instructor’s	Manual	materials	available	for	each	chapter	summarize	 the	changes	 in	 the
new	 edition,	 and	 provide	 background	 information	 and	 activities	 relevant	 to	 each
learning	objective.
Brownstone	 Test	 Generator	 allows	 you	 to	 create	 customized	 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	objectives	and	include	lecture	notes,	in-
class	 activities,	 and	 assignments,	 including	 student	 activities	 from	 the	 student
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	 integration	 of	 the	 ancillary	materials
into	learning	management	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	 letters.	The	vowel	pronunciations
are	as	follows:

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

a	as	in	say
e	as	in	be
i	as	in	nice
o	as	in	go
u	as	in	true

A	 vowel	 followed	 by	 a	 consonant	 and	 the	 letter	 e	 (as	 in	 rate)	 also	 is	 given	 a	 long
pronunciation.	For	example,	re-PETE	for	repeat.

Any	vowel	followed	by	a	consonant	receives	a	short	pronunciation,	as	follows:

a	as	in	absent
e	as	in	end



i	as	in	bin
o	as	in	not
u	as	in	up

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

SUMMARY
The	 12th	 edition	 of	Memmler’s	 Structure	 and	 Function	 of	 the	Human	Body	 builds	 on	 the
successes	of	the	previous	11	editions	by	offering	clear,	concise	narrative	into	which	accurate,
aesthetically	pleasing	anatomic	art	has	been	woven.	We	have	made	every	effort	 to	 respond
thoughtfully	and	thoroughly	to	reviewers’	and	instructors’	comments,	offering	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	succeeding	in	the	course.	We	hope	you	will	agree	that
the	12th	edition	of	Memmler’s	suits	your	educational	needs.



User’s	Guide

For	 today’s	health	 careers,	 a	 thorough	understanding	of	human	anatomy	and	physiology	 is
more	 important	 than	 ever.	Memmler’s	 Structure	 and	 Function	 of	 the	 Human	 Body,	 12th
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	Structure	and	function	of	the	Human
Body.	Newly	updated	and	fully	illustrated,	this	easy-to-use	textbook	is	filled	with	resources
and	activities	to	help	you	succeed.

A	&	P	in	Action	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.

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.



Case	Points	Critical	 thinking	questions	challenge	students	 to	apply	concepts	 learned	to	 the
Disease	in	Context	case	study.	Answers	are	in	Appendix	2.

Concept	Mastery	Alerts	highlight	common	student	misconceptions	to	help	understanding	of
potentially	confusing	topics,	as	identified	by	Lippincott’s	online	adaptive	learning	platform,
powered	 by	 PrepU.	Data	 from	 thousands	 of	 actual	 students	 using	 this	 program	 in	 courses
across	 the	 United	 States	 have	 identified	 common	misconceptions	 that	 are	 clarified	 in	 this
feature.



New	Key	Ideas:	The	foundational	concepts	of	Anatomy	and	Physiology	are	summarized	in
the	 Key	 Idea	 Table	 on	 page	 i	 of	 the	 textbook.	 A	 large	 numbered	 key	 within	 a	 chapter
indicates	where	each	key	idea	is	introduced,	and	small	numbered	keys	indicate	when	a	key
idea	 is	 used	 to	 explain	 a	new	concept.	These	key	 ideas	help	 students	organize	 and	deepen
their	knowledge.



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

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.



Hot	Topics	boxes	examine	current	trends	and	research.



One	Step	at	a	Time	boxes	expand	on	basic	science	concepts	introduced	in	the	case	studies
by	 walking	 students	 step-by-step	 through	 higher	 level	 critical	 thinking	 activities,	 such	 as
developing	scientific	literacy	and	problem-solving	skills.

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	 health	 care	 settings.
Supplementary	figures	are	available	on	the	companion	website	on	.



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	companion	website	on	.





Chapter	Overview	at	the	end	of	each	chapter	outlines	the	chapter	contents.



Key	Terms	sections	provide	a	concise	list	of	selected	boldface	terms	used	in	the	chapter	and
defined	in	the	book’s	glossary.
Word	 Anatomy	 tables	 define	 and	 illustrate	 the	 various	 word	 parts	 that	 constitute	 the
chapter's	specialized	terminology,	helping	to	build	vocabulary	and	promote	understanding	of
unfamiliar	terms.
Questions	for	Study	and	Review	sections	organize	study	questions	hierarchically	into	three
levels.
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	 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	A	&	P	in	Action	case	stories.



Dissection	Atlas	Questions	ask	students	to	respond	by	examining	actual	anatomic	dissection
photographs.

Getting	Started	with	the	Student	Resources
Your	 journey	begins	with	your	 textbook,	Memmler’s	Structure	and	Function	of	 the	Human
Body,	 12th	 edition.	The	 textbook	has	 callouts	 that	 guide	you	 to	 resources	 and	 activities	 to
enhance	your	learning	experience.

Look	for	these	callouts	throughout	the	book	for	pertinent	supplementary	material	on	the
companion	website.

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/MemmlerSFHB12e,	 the	 companion	 website	 for
Memmler’s	Structure	and	Function	of	the	Human	Body,	12th	edition,	on	.

3.	Click	on	“Student	Resources”	and	explore	the	wide	variety	of	learning	activities.

RESOURCES	 AND	 ACTIVITIES	 AVAILABLE	 TO



INSTRUCTORS	INCLUDE	THE	FOLLOWING:

Instructor’s	Manual
PowerPoints
Image	Bank
Answer	Key
Customizable	Test	Generator
WebCT,	Angel,	and	Blackboard-Ready	Cartridges



RESOURCES	 AND	 ACTIVITIES	 AVAILABLE	 TO
STUDENTS	INCLUDE	THE	FOLLOWING:

Pre-Quiz
True	or	False?
Key	Terms	Categories
Fill-in-the-Blank
Crossword	Puzzle
Audio	Flash	Cards
Word	Anatomy
Supplemental	Images
Audio	Pronunciation	Glossary
Health	Professions	Career	Information



Tips	for	Effective	Studying
Chapter	Notes	Outlines	and	Student	Note-Taking	Guides

PrepU:	 An	 Integrated	 Adaptive	 Learning
Solution
PrepU,	 Lippincott’s	 adaptive	 learning	 system,	 is	 an	 integral	 component	 of	 Memmler’s
Structure	and	Function	of	the	Human	Body.

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	answer	but
also	 references	 of	 the	 text	 page	 for	 the	 student	 to	 review	 the	 source	 material.	 PrepU	 for
Memmler’s	 Structure	 and	Function	 of	 the	Human	Body	 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.

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.	In	an	introductory	nursing	course	at	Central	Carolina	Technical	College,	student	course
outcomes	were	positively	associated	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.

To	 see	 a	 video	 explanation	 of	 PrepU,	 go	 to
http://download.lww.com/wolterskluwer_vitalstream_com/mktg/prepuvid/prepupromo01.html



STUDY	 GUIDE	 FOR	 MEMMLER’S	 STRUCTURE	 AND
FUNCTION	OF	THE	HUMAN	BODY,	12TH	EDITION 
Kerry	L.	Hull,	BSc,	PhD

Along	with	the	companion	website	on	thePoint,	this	Study	Guide	is	the	ideal	companion
to	the	12th	edition	of	Memmler’s	Structure	and	Function	of	the	Human	Body.	Following	the
text's	organization	chapter	by	chapter,	the	Study	Guide	provides	a	full	range	of	self-study	aids
that	actively	engage	students	in	learning	and	enable	them	to	assess	and	build	their	knowledge
as	 they	advance	 through	 the	 text.	Most	 importantly,	 the	Study	Guide	allows	students	 to	get
the	most	out	of	their	study	time,	with	a	variety	of	exercises	that	meet	the	needs	of	all	types	of
learners.

INSIDE	 THE	 STUDY	 GUIDE	 YOU'LL	 FIND	 THE



FOLLOWING:

Chapter	Overview	summarizes	the	chapter’s	critical	concepts.
Addressing	 the	 Learning	Objectives	 includes	 labeling,	 coloring,	matching,	 and	 short-
answer	questions,	all	designed	to	foster	active	learning.
Making	the	Connections	integrates	information	from	each	chapter’s	learning	objectives
into	concept	mapping	exercises.
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.
Expanding	 Your	 Horizons	 helps	 students	 learn	 from	 the	 world	 around	 them	 and
highlights	emerging	issues	and	discoveries	in	the	health	professions.

Visit	www.lww.com,	and	reference
ISBN	978-1-9751-3894-3	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	reference	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.



UNIT	I
The	Body	as	a	Whole

1	Organization	of	the	Human	Body

2	Chemistry,	Matter,	and	Life

3	Cells	and	Their	Functions

4	Tissues,	Glands,	and	Membranes

5	The	Integumentary	System



CHAPTER	1
Organization	of	the	Human	Body

Learning	Objectives
After	careful	study	of	this	chapter,	you	should	be	able	to:

1.	Define	the	terms	anatomy	and	physiology.	p.	4
2.	Describe	the	organization	of	the	body	from	chemicals	to	the	whole	organism.	p.	4
3.	List	11	body	systems,	and	give	the	general	function	of	each.	p.	4
4.	Define	and	give	examples	of	homeostasis.	p.	5
5.	Using	examples,	discuss	the	components	of	a	negative	feedback	loop.	p.	6
6.	Explain	the	importance	of	barriers	in	the	body,	and	give	several	examples	of	barriers.	p.

7
7.	Define	a	gradient,	and	explain	the	effect	of	resistance	on	flow	down	a	gradient.	p.	8
8.	List	and	define	the	main	directional	terms	for	the	body.	p.	9
9.	List	and	define	the	three	planes	of	division	of	the	body.	p.	10
10.	Name	the	subdivisions	of	the	dorsal	and	ventral	cavities.	p.	12
11.	Name	and	locate	the	subdivisions	of	the	abdomen.	p.	13
12.	Cite	some	anterior	and	posterior	body	regions	along	with	their	common	names.	p.	14
13.	Find	examples	of	anatomic	and	physiologic	terms	in	the	case	study.	pp.	3,	15
14.	Show	how	word	parts	are	used	to	build	words	related	to	the	body’s	organization	(see

Word	Anatomy	at	the	end	of	the	chapter).	p.	17

A	&	P	in	Action
Mike’s	 Case:	 Emergency	 Care	 and	 Possible
System	Failure
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