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PREFACE

COURSE GUIDE FOR ESSENTIALS OF ANATOMY & 
PHYSIOLOGY  Seventh Edition is designed for students 
who are enrolled in a one-semester course in human 
anatomy and physiology. The scope, organization, writing 
style, depth of presentation, and pedagogical aspects of the 
text have been tailored to meet the needs of students pre-
paring for a career in one of the allied health professions, 
or taking the course as a general education requirement. 

Acknowledgments
The development and production of this seventh edition has 
been a team effort. Our dedicated and creative teammates 
at McGraw-Hill Education have contributed greatly to the 
finished product. We gratefully acknowledge and applaud 
their efforts, and it has been a pleasure to work with these 
gifted professionals at each step of the process: Elizabeth 
Sievers (Senior Product Developer), Kate Scheinman (Con-
tract Product Developer), Michael Ivanov (Senior Portfolio 
Manager), Sherry Kane (Senior Content Project Manager), 
and James Connely (Executive Marketing Manager). 

Student-Centric Revision
Students taking a one-semester course in anatomy and phys-
iology have diverse backgrounds, including limited exposure 
to biology and chemistry, and this presents a formidable 
challenge to the instructor. To help meet this challenge, this 
text is written in a clear and concise manner, which is free 
from excess jargon and simplifies the complexities of anat-
omy and physiology in ways that enhance understanding 
without diluting the essentials of the subject matter.

In preparation for this seventh edition, we surveyed 
50 students (in a variety of majors, including allied health 
professions) and obtained detailed insight into how they 
would ideally engage with course materials. Stemming 
from those results, we adjusted the print and digital 
delivery of the content to align with student preferences. 

Also, we are very pleased to incorporate real stu-
dent data points and input, derived from thousands of 
our SmartBook™ users, to help guide our revision. 
SmartBook™ Heat Maps provided a quick visual snapshot 
of usage of portions of the text and the relative difficulty 
students experienced in mastering the content. With this 

data, we honed not only our text content revision but 
also the SmartBook™ probes.

Course Guide and Textbook
The previous edition of this title combined two elements: 
the Textbook and the Study Guide. For this new seventh 
edition, the two elements are split into two separate 
printed products. The Textbook content is updated and 
revised, and the Study Guide is expanded and enhanced to 
serve as a more robust Course Guide.

The intention of the Course Guide is to be a 1:1 
workbook study partner as students read the Textbook. 
Through the student survey, we uncovered their ideal 
mix of print and digital course materials. With the strong 
integration of the Connect™ online assessment tools, 
including SmartBook™, we worked to create an optimal 
delivery package of the Course Guide and Connect™, with 
the option to purchase a printed version of the Textbook 
through Connect™ at a discounted rate. 

Course Guide Organization
The companion Course Guide is an efficient mechanism 
for enhancing learning and reinforcing Textbook concepts. 
The Course Guide provides students with a hands-on learn-
ing experience that is intended to test their knowledge of 
course content through the completion of various activi-
ties such as figure labeling, fill-in-the-blank, true/false, and 
short answer questions. Answers to the Course Guide are 
included in the Instructor Resource site. 

The Course Guide follows the organization of the text-
book and tests students understanding of the text content. 

 1. A list of Selected Key Terms with definitions and 
derivations where helpful, is provided at the begin-
ning of the chapter to inform students of some of 
the key terms to watch for in the chapter.

 2. The chapter summary also appears at the start of 
each chapter, conveniently linked by section, and 
briefly states the important facts and concepts cov-
ered in the chapter. 

 3. Each chapter concludes with Clinical Insights and 
Critical Thinking exercises to reinforce student 
understanding of the content.
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 Preface ix

Changes in the Seventh Edition
The seventh edition has been substantially enhanced and 
improved. 

•	 Revised all chapter text to focus on healthy con-
ditions rather than “normal” conditions.

•	 Approximately 70 figures and tables were 
revised or are completely new. 

•	 Revised descriptive language to improve the 
overall readability of the text. Terminology and 
phrasing more commonly used by students 
outside the classroom have been added where 
appropriate. By making the text easier to read, 
students will have an easier time grasping more 
complex anatomical and physiological content.

•	 Added more Check My Understanding sections 
to better assess student learning throughout the 
chapters.

•	 The Critical Thinking sections at the end of the 
chapters have been moved to the Course Guide 
to consolidate all of the assessment content 

into one resource, except for the Check My 
Understanding sections; these remain in the 
text to offer students opportunities to test 
their understanding before moving on in the 
chapter.

•	 Course Guide figures were updated to align with 
the figures within the lecture text. Figure label-
ing activities were also redesigned to provide 
the students with a more hands-on labeling 
experience.

•	 Revised each chapter’s Selected Key Terms 
definitions to better align with the definitions 
within the chapter text. 

•	 Updated art to create a more vibrant and 
consistent style.

•	 Updated terminology to align with the Termi-
nologia Anatomica, Terminologia Histologica, and 
Terminologia Embryologica.

•	 Revised figure legends to include a descriptive 
title and separate legend.
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▪ Connect content is authored by the world’s best subject  
 matter experts, and is available to your class through a  
 simple and intuitive interface.

▪ The Connect eBook makes it easy for students to    
 access their reading material on smartphones     
 and tablets. They can study on the go and don’t   
 need internet access to use the eBook as a  
 reference, with full functionality.

▪ Multimedia content such as videos, simulations,    
 and games drive student engagement and critical    
 thinking skills. ©McGraw-Hill Education

▪  Connect’s assignments help students 
contextualize what they’ve learned through 
application, so they can better understand the 
material and think critically.

▪  Connect will create a personalized study path 
customized to individual student needs through 
SmartBook®. 

▪  SmartBook helps students study more efficiently 
by delivering an interactive reading experience 
through adaptive highlighting and review. 

McGraw-Hill Connect® is a highly reliable, easy-to-
use homework and learning management solution 
that utilizes learning science and award-winning 
adaptive tools to improve student results. 

73% of instructors 
who use Connect 

require it; instructor 
satisfaction increases 
by 28% when Connect 

is required.

Homework and Adaptive Learning

Quality Content and Learning Resources

Over 7 billion questions have been 
answered, making McGraw-Hill 

Education products more intelligent, 
reliable, and precise.

 Using Connect improves retention 
rates by 19.8%, passing rates by 
12.7%, and exam scores by 9.1%.
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use Connect.

www.mheducation.com/connect
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▪ Connect Insight® generates easy-to-read  
 reports on individual students, the class as a  
 whole, and on specific assignments.

▪ The Connect Insight dashboard delivers data  
 on performance, study behavior, and effort.  
 Instructors  can quickly identify students who  
 struggle and focus on material that the class  
 has yet to master.

▪ Connect automatically grades assignments  
 and quizzes, providing easy-to-read reports  
 on individual and class performance.

▪ Connect integrates with your LMS to provide single sign-on and automatic syncing  
 of grades. Integration with Blackboard®, D2L®, and Canvas also provides automatic  
 syncing of the course calendar and assignment-level linking. 

▪ Connect offers comprehensive service, support, and training throughout every  
 phase of your implementation.

▪ If you’re looking for some guidance on how to use Connect, or want to learn   
 tips and tricks from super users, you can find tutorials as you work. Our Digital  
 Faculty Consultants and Student Ambassadors offer insight into how to achieve  
 the results you want with Connect.

Trusted Service and Support

Robust Analytics and Reporting 
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50% of the country’s students 
are not ready for A&P

Since 2009, our adaptive programs in A&P have hosted 1 million unique users who have 
answered more than 1 billion questions/probes, providing the only data-driven solutions to 

help students get from their first college-level course to program readiness.

LearnSmart® Prep can help!

Improve preparation for the course and 
increase student success with the only adaptive 
Prep tool available for students today. Areas of 
individual weaknesses are identified in order to 
help students improve their understanding of 
core course areas needed to succeed.

Prep for A&P

Practice Atlas for 
Anatomy & Physiology

Physiology 
supplements

Students seek lab time that fits their busy schedules. 
Anatomy & Physiology REVEALED 3.2, our Virtual 
Dissection tool, allows students to practice anytime, 
anywhere, and now features enhanced physiology 
interactives with clinical and 3D animations.

Bringing to life complex processes is a challenge. 
Ph.I.L.S. 4.0 is the perfect way to reinforce key 
physiology concepts with powerful lab experiments. 
Tools like physiology interactives, Ph.I.L.S., and  
world-class animations make it easier than ever.

The Practice Atlas for Anatomy & Physiology 
is a new interactive tool that pairs images of 
common anatomical models with stunning cadaver 
photography. This atlas allows students to practice 
naming structures on both models and human 
bodies, anytime and anywhere. 

Virtual dissection

lap64634_fm_i-xii.indd   12 10/16/17   5:23 PM



1 Introduction 
to the Human 
Body

CHAPTER

C H A P T E R  O U T L I N E
Selected Key Terms

Chapter Summary

 1.1 Anatomy and Physiology

 1.2 Levels of Organization

 1.3 Directional Terms

 1.4 Body Regions

 1.5 Body Planes and Sections

 1.6 Body Cavities

 1.7 Abdominopelvic Subdivisions

 1.8 Maintenance of Life

Clinical Insights and Critical Thinking

S E L E C T E D  K E Y  T E R M S
Anatomy (ana = apart; tom = to 
cut) The study of the structure of 
living organisms.
Appendicular (append = to hang)  
Pertaining to the upper and lower 
limbs.
Axial (ax = axis) Pertaining to the 
longitudinal axis of the body.
Body region (regio = boundary)  
A portion of the body with a  special 
identifying name.
Directional term (directio = act of 
guiding) A term that references how 
the position of a body part relates to 
the position of another body part.
Effector (efet = result) A  structure 
that functions by  performing an action 
that is directed by an  integrating center.
Homeostasis (homeo = same; 
sta = make stand or stop)  

Maintenance of a relatively stable 
internal environment.
Integrating center  (integratus =  
make whole) A structure that 
 functions to interpret information 
and coordinate a response.
Metabolism (metabole = change)  
The sum of the chemical reactions 
in the body.
Parietal (paries = wall) Pertaining 
to the wall of a body cavity.
Pericardium (peri = around; 
cardi = heart) The membrane 
 surrounding the heart.
Peritoneum (ton = to stretch) The 
membrane lining the abdominal cav-
ity and covering the abdominal organs.
Physiology (physio = nature; 
logy = study of  ) The study of the 
function of living organisms.

Plane (planum = flat surface)  
Imaginary two-dimensional flat 
 surface that marks the direction  
of a cut through a structure.
Pleura (pleura = rib) The 
 membrane lining the thoracic 
 cavity and covering the lungs.
Receptor (recipere = receive)  
A structure that functions to 
 collect information.
Section (sectio = cutting) A flat 
surface of the body produced by  
a cut through a plane of the body.
Serous membrane (serum =  
watery fluid; membrana = thin 
layer of tissue) A two-layered 
membrane that lines body cavities 
and covers the internal organs.
Visceral (viscus = internal organ) Per-
taining to organs in a body cavity.

Module 1
Body Orientation
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2 Chapter 1 Introduction to the Human Body

1.1  Anatomy and Physiology
	 •	 Human anatomy is the study of body structure and 

organization.
	 •	 Human physiology is the study of body functions.

1.2 Levels of Organization
	 •	 The body consists of several levels of organization of 

increasing complexity.
	 •	 From simple to complex, the organizational levels 

are chemical, cellular, tissue, organ, organ system, and 
organismal.

	 •	 The organs of the body are arranged in coordinated 
groups called organ systems.

	 •	 The 11 organ systems of the body are
integumentary cardiovascular
skeletal lymphoid
muscular respiratory
nervous urinary
endocrine reproductive
digestive

1.3 Directional Terms
	 •	 Directional terms are used to describe the relative 

 positions of body parts.
	 •	 Directional terms occur in pairs, with the members of  

a pair having opposite meanings.
anterior—posterior proximal—distal
superior—inferior external—internal
medial—lateral parietal—visceral
central—peripheral

1.4  Body Regions
	 •	 The body is divided into two major portions: the axial 

portion and the appendicular portion.
	 •	 The axial portion is subdivided into the head, neck, and 

trunk.
	 •	 The head and neck contain cervical, cranial, and facial 

regions. The cranial and facial regions combine to form 
the cephalic region.

	 •	 The facial region consists of orbital, nasal, oral, and buccal 
regions.

	 •	 The trunk consists of anterior, posterior, lateral, and 
 inferior regions.

	 •	 Anterior trunk regions include the abdominal, inguinal, 
pectoral, pubic, sternal, and umbilical regions.

	 •	 Posterior trunk regions include the dorsal, gluteal, 
 lumbar, sacral, scapular, and vertebral regions.

	 •	 Lateral trunk regions are the axillary and coxal regions.
	 •	 Inferior trunk regions are the genital and perineal 

regions.

	 •	 The appendicular portion of the body consists of the 
upper and lower limbs.

	 •	 The upper limb is attached to the trunk at the  shoulder. 
Regions of the upper limb are the antebrachial, brachial, 
carpal, cubital, deltoid, digital, and palmar regions.

	 •	 The lower limb is attached to the trunk at the hip. 
Regions of the lower limb are the crural, digital, femoral, 
patellar, pedal, plantar, popliteal, sural, and tarsal regions.

1.5 Body Planes and Sections
	 •	 Well-defined planes are used to guide sectioning of the 

body or organs.
	 •	 The common planes are transverse, sagittal, and frontal.
	 •	 The common planes produce longitudinal sections and 

cross sections of the body.

1.6 Body Cavities
	 •	 The cranial cavity is located within the skull, and the 

vertebral canal is located within the vertebral column.
	 •	 The thoracic cavity lies above the diaphragm. It  consists 

of two lateral pleural cavities and the  mediastinum, 
which contains the pericardial cavity.

	 •	 The abdominopelvic cavity lies below the diaphragm. It 
consists of a superior abdominal cavity and an inferior 
pelvic cavity.

	 •	 The body cavities are lined with protective and 
 supportive membranes.

	 •	 The meninges consist of three membranes that line 
the cranial cavity and vertebral canal and that enclose 
the brain and spinal cord.

	 •	 The parietal pleurae line the walls of the thoracic cage, 
while the visceral pleurae cover the  surfaces of the 
lungs.

	 •	 The pleural cavity is the space between the parietal and 
visceral pleurae.

	 •	 The parietal pericardium is a saclike membrane in the 
mediastinum that surrounds the heart. The visceral 
 pericardium is attached to the surface of the heart.

	 •	 The pericardial cavity is the space between the parietal 
and visceral pericardia.

	 •	 The parietal peritoneum lines the walls of the  abdominal 
cavity but does not extend into the pelvic cavity. The 
visceral peritoneum covers the surface of  abdominal 
organs.

	 •	 The peritoneal cavity is the space between the parietal 
and visceral peritoneum.

	 •	 The mesenteries are double-layered folds of the visceral 
peritoneum that support internal organs.

	 •	 Kidneys, pancreas, and parts of the intestines are located 
behind the parietal peritoneum in the  retroperitoneal 
space.

C h a p t e r  S u m m a r y
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 Part 1 Organization of the Body 3

1.1 Anatomy and Physiology
Learning Objective
 1. Define anatomy and physiology.

1. Write the terms that match the phrases in the spaces at the right.

 a) The study of tissues                       

 b) The study of body organization and structure                       

 c) The study of body functions                       

1.2 Levels of Organization
Learning Objectives
 2. Describe the levels of organization in the human body.
 3. List the major organs and functions for each organ system.

 1. List the levels of organization from the most complex to the simplest.

 a)                       d)                      

 b)                       e)                      

 c)                       f  )                      

 2. Write the terms that match the phrases in the spaces at the right.

 a) A coordinated group of organs.                       

 b) Structural and functional units of the body.                       

 c) An aggregation of similar cells.                       

1.7 Abdominopelvic Subdivisions
	 •	 The abdominopelvic cavity is subdivided into either 

four quadrants or nine regions as an aid in locating 
organs.

	 •	 The four quadrants are
right upper left upper
right lower left lower

	 •	 The nine regions are
epigastric right flank
left hypochondriac hypogastric (pubic)
right hypochondriac left inguinal
umbilical right inguinal
left flank

1.8 Maintenance of Life
	 •	 Metabolism is the sum of all of the body’s chemical 

 reactions. It consists of anabolism, the synthesis of body 
chemicals, and catabolism, the breakdown of body 
chemicals.

	 •	 The basic needs of the body are food, water, oxygen, 
body temperature, and atmospheric pressure.

	 •	 Homeostasis is the maintenance of a relatively stable 
internal environment.

	 •	 Homeostasis is regulated by negative-feedback mechanisms.
	 •	 Negative-feedback mechanisms consist of three 

 components: receptors, integrating center, and effectors.
	 •	 Positive-feedback mechanisms promote an ever- increasing 

change from the norm.
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4 Chapter 1 Introduction to the Human Body

 3. Match the names of the organ systems with the phrases.

 Cardiovascular Integumentary Nervous

 Digestive Lymphoid Respiratory

 Endocrine Male Reproductive Skeletal

 Female Reproductive Muscular Urinary

 a) Stomach, liver, intestines.                      

 b) Brain, spinal cord, nerves.                      

 c) Secretes hormones.                      

 d) Skin, hair, nails.                      

 e) Returns lymph to blood; provides immunity.                      

 f  ) Bones, ligaments, cartilages.                      

 g) Contraction enables movement.                      

 h) Transports materials to and from cells.                      

 i) Kidneys, ureters, urinary bladder.                      

 j) Testes, penis, prostate.                      

 k) Ovaries, uterine tubes, uterus, vagina.                      

 l) Blood, heart, arteries, veins.                      

 m) Supports the body.                      

 n) Secretes hormones that regulate functions.                      

 o) Regulates volume of body fluids.                      

 p) Protects underlying tissues.                      

 q) Rapid coordination of body functions.                      

 r) Digests food and absorbs nutrients.                      

 s) Gas exchange between air and blood.                      

 t) Larynx, trachea, bronchi, and lungs.                      

1.3 Directional Terms
Learning Objective
 4. Use directional terms to describe the locations of body parts.

1. Provide the term that correctly completes each statement.

 a) The head is      to the neck.                      

 b) The hand is      to the wrist.                      

 c) The skin is      to the muscles.                      

 d) The mouth is      to the nose.                      

 e) The elbow is      to the wrist.                      

 f ) The ear is on the      surface of the head.                      

 g) The umbilicus is on the      body surface.                      

 h) The hip is on the      body surface.                      

 i) The buttocks are on the      body surface.                      
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 Part 1 Organization of the Body 5

1.4 Body Regions
Learning Objective
 5. Locate the major body regions on a diagram or  anatomical model.

1. Label the body regions by placing the correct term in the space by the correct label. (See text figure 1.4 

Major Regions of the Body.)  

a n

o

p

q

r

t

u

v

b

c

d

e

f

g

h

i

j

j

k

l

m

s
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6 Chapter 1 Introduction to the Human Body

1.5 Body Planes and Sections
Learning Objective
 6. Describe the three planes used in making sections of the body or body parts.

1. Name the planes that match the statements.

 a) Divides the body into equal left and right halves.                      

 b) Divides the body into superior and inferior portions.                      

 c) Divides the body into left and right portions.                      

 d) Divides the body into anterior and posterior portions.                      

 e) Any cut along the longitudinal axis of a structure.                      

 f  ) Any cut at a 90° angle to the longitudinal axis of a structure.                      

 g) A cut between the longitudinal axis and a 90° 
angle of a structure.                      

a

f

e

g

h

i

j

k

l

b

c

d
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1.6 Body Cavities
Learning Objectives
 7. Locate the body cavities and their subdivisions and  membranes on a diagram.
 8. Name the organs located in each body cavity.

 1. Label the body cavities and related structures by placing the correct term in the space by the correct label. 

(See text figure 1.6 Body Cavities and Their Subdivisions.) 

a

b

c

d

e

f

g

h

a

b

c

d

f

g

h

e

i
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8 Chapter 1 Introduction to the Human Body

 2. Place the letter of the cavity where the organ is located in the blank beside the organ name. Answers may 

be used more than once. 

 a) Abdominal cavity c) Mediastinum e) Pleural cavity

 b) Cranial cavity d) Pelvic cavity f ) Vertebral canal

     Brain       Lungs       Stomach

     Gallbladder      Rectum       Thymus

     Heart       Small intestine      Urinary bladder

     Liver       Spinal cord

 3. Write the names of the membranes that match the statements in the spaces at the right.

 a) Covers the surface of the heart.                      

 b) Covers the surface of the stomach.                      

 c) Lines the abdominal cavity.                      

 d) Surrounds the brain.                      

 e) Lines the thoracic cavity.                      

 f ) Lines the vertebral canal.                      

 g) Covers the surface of the lungs.                      

 h) Forms double-membrane sac around heart.                      

 i) Double-layered membranes supporting 
abdominal organs.                      

1.7 Abdominopelvic Subdivisions
Learning Objectives
 9. Name the abdominopelvic quadrants and regions.
 10. Locate the abdominopelvic quadrants and regions on a diagram.

 1. Select the abdominopelvic quadrant and abdominopelvic region in which the following structures are 

located.

Quadrants Regions

 a) Right upper e) Epigastric j) Right hypochondriac

 b) Left upper f ) Hypogastric k) Right inguinal

 c) Right lower g) Left hypochondriac l) Right flank

 d) Left lower h) Left inguinal m) Umbilical

   i) Left flank

     Gallbladder     Stomach

     Spleen     Ascending colon

     Rectum     Urinary bladder

     Right kidney     Left kidney

     Appendix     Pancreas

lap64634_ch01_001-011.indd   8 10/17/17   10:09 AM



 Part 1 Organization of the Body 9

a

c

b

d

 2. Label the abdominopelvic quadrants and abdominopelvic regions by writing the correct terms in the 

spaces within the diagram. (See text figure 1.9 Abdominopelvic Subdivisions.)  

a

b

c

d

e

f

g

h

i
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