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Master the language of A&P
New terms are defined right in the text, making
it easy for you to build an A&P vocabulary.

Expand your knowledge
“Fast Facts” are important points of information related to specific
body systems that help you build a firm foundation in A&P.



DESIGNED FOR HOW YOU LEARN

Welcome to the challenging but rewarding world of anatomy and physiology.

Whatever your learning style...looking, listening, doing, or a little bit of each...
this interactive approach to anatomy & physiology is designed just for you.

Life lesson: Congestive heart failure

= 4§ - - < N Congestive heart failure (CHF) results when either ventricle fails to pump blood effectively. This can occur because
/ - the ventricle is weakened from a myocardial infarction. Also, prolonged high blood pressure or incompetent heart
Stroke Volume valves, both of which force the heart to work harder, can weaken the ventricles. Chronic lung disease places a
strain on the right ventricle, because diseased lungs make it more difficult for the right ventricle to pump blood
into pulmonary circulation. Over time, this can lead to failure of the right ventricle, called right-sided heart failure.
Failure of the left ventricle is called left-sided heart failure.
Symptoms of congestive heart failure vary according to the side of the heart affected. Keep in mind, however,
that the failure of one ventricle places an added strain on the other ventricle. Eventually, both ventricles fail.

Sroake volume—ihe second faczor affecting candiac ourpus—Es never HIO% of the valume in the
ventrickes. Typically, the venericles ject (4% s B0% of cheir blood valume, This percemage is
called the ejection fractian. An cjection fraction significanly lower than this indicazes tha the
ventricke is weak and may be failing.
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That Makes Sense

Factors that affect contractility are called inotropic agents. (Tip: To help remember this term, think
“in." An IN-otropic agent affects the myocardium’s ability to contract IN-ward.) Agents that
increase contractility (positive inotropic agents) include excess calcium and epinephrine. Agents
that decrease contractility (negative inotropic agents) include a calcium deficiency as well as a
potassium excess.

Factors that influence heart rate are called chronotropic agents. (Tip: The prefix chron- refers
to time, as in a chronology. Therefore, chronotropic refers to how many times the heart beats
within a certain time period.) Agents that increase heart rate (positive chronotropic agents)
include epinephrine and low levels of calcium. Agents that decrease heart rate (negative
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Retain what you've learned
“That Makes Sense” boxes use practical examples, restatements,
and mnemonics to help you remember the material.
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Explore real-life examples
“Life Lesson” boxes make anatomy and
physiology pertinent to daily life by

applying material to clinical situations.




Identify your strengths and weaknesses
Answer the “Test Your Knowledge” questions at the
end of every chapter to make sure you understand
the material while you assess your progress.
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The Heart Valves

Tis ensure thiat bload maves in a forward direction througls the beare, the heart concains four valyes:
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Ventricles relaxed

The Heart Skeleton
A serni-rigid, fibrus, connective tissue called the skeleton of sthe heast encireks each valve. Besides
offering support fir the heare, the skeletan kreps the valves from stretching; it also acts as an
insubating barrier berween the arria and the venricles, preventing electrical impubes from reaching
the ventricle other than through a noemal conduction pathway.
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The Body AT WORK

Valves open and close in response to pressure changes
within the heart, For example, when a ventricle relaxes, the
pressure within that ventricle drops. The AV valve leaffets
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Ventricles contracted

Pulmonary valva

hang limply, allowing blood to flow through the open valve
into the ventricle As the ventricle fills, pressure in the
ventricle rises. After filling, the ventricle begins to contract

and the pressure rises even more. This increased pressure

pushes against the cusps of the AV valve, causing it to snap B
closed. When pressure in the ventricle exceeds the pressure
‘downstream,” the semilunar valve pops open, allowing

Understand how the body functions
“The Body at Work” explains how physiological
processes work.

Test Your Knowledge

FELT

working memory, take some time to reflect on what you've

learned. On a separate sheet of paper, write down
everything you recall from the chapter. After you're done,
log on to the DavisPlus website, and check out the Study
Group podcast and Study Group Questions for the chapter.

Build your vocabulary

A“Review of Terms” lets you quickly locate short
definitions for the key terms in every chapter.
Use the audio glossary online at DavisPlus.com
to hear pronunciations of the terms.
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Review of Key Terms

Own the Information
A

The size, location, and key structures of the heaft
Sounds made by the heart

Heart chambers, valves, and great vessels
Blood flow through the heart

Coronary circulation

Cardiac conduction and ECGs

Cardiac cycle

.

.

Cardiac output and the factors affecting cardiacfoutput

Build a complete understanding of A&P
“Own the information”is a detailed plan of study
that shows you how to absorb what you need to
know about the most important concepts.
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Animations

Watch the full-color animations that show
you how physiological processes work while
a narrator explains step by step.

Audio Glossary

Hear pronunciations of the key terms in the book.

Interactive Exercises

Complete the image-based “Body Language”
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Dlgltal Classroom Hesources

BEYOND THE TEXT...
There’s so much more online to help you
excel in class, on exams, and in the lab.

The Plus Code on the inside front cover
unlocks a wealth of learning resources.

Visit www.DavisPlus.com today!

UNDERSTANDING ANATOMY AND PHYSIOLOGY: A VISUAL,
AUDITORY, INTERACTIVE APPROACH

UMDERSTANDARG
ANATOMY &
PHYSIOLOGY

Sfeoscii 5o ) [

.......

Davis Digital Version
Access your complete text online. Quickly search,
highlight, and bookmark the information you need.

Flash Cards
Read each chapter and then “Test Yourself” to
make sure that you understand the material.

Audio Podcasts
Listen to the “Chapter in Brief” summary for each chapter
and to students in a “Study Group” as they quiz each other.



Gale Sloan Thompson

SECOND EDITION

WORKBOOK TO ACCOMPANY

UNDERSTANDING
ANATOMY &
PHYSIOLOGY

L
S 7lus Cote INSIDE

)

Workbook (Available for purchase separately.)

Take a hands-on approach to A&P!

Rely on the Workbook to help you quickly identify your
strengths and weaknesses and learn where to focus your
study time. Each chapter in the Workbook corresponds to a
chapter in the text. Turn study time into game time with...

Conceptualize in Color
Sequence of Events

Puzzle It Out

Make a Connection

List for Learning

Drawing Conclusions
Fill in the Gaps

Just the Highlights
Describe the Process
[lluminate the Truth

E EIEXTYeTT Plasma Membrane
hind
el
Awaverom
o ous

.......

&

2

Uncorrected page proofs shown at reduced size.

Carry Taber’s today and

SAVE 20%

Use promo code:
CARRYTABERS

www.Tabers.com



UNDERSTANDING
ANATOMY &
PHYSIOLOGY

nnnnnnnnnn

Gale Sloan Thompson, RN




E A. Davis Company
1915 Arch Street
Philadelphia, PA 19103

www.fadavis.com

Copyright © 2015 by E A. Davis Company

Copyright © 2015 by E A. Davis Company. All rights reserved. This book is protected by copyright. No part of it may be
reproduced, stored in a retrieval system, or transmitted in any form or by any means, electronic, mechanical, photocopying,
recording, or otherwise, without written permission from the publisher.

Printed in the United States of America

Last digit indicates print number: 10 9 8 7 6 5 4 3 2 1

Publisher, Nursing: Lisa B. Houck

Director of Content Strategy: Darlene D. Pedersen
Content Project Manager I1: Victoria White
Hllustration & Design Manager: Carolyn O’Brien
Project Manager, Digital Solutions: Kate Crowley

As new scientific information becomes available through basic and clinical research, recommended treatments and drug
therapies undergo changes. The author(s) and publisher have done everything possible to make this book accurate, up to
date, and in accord with accepted standards at the time of publication. The author(s), editors, and publisher are not respon-
sible for errors or omissions or for consequences from application of the book, and make no warranty, expressed or implied,
in regard to the contents of the book. Any practice described in this book should be applied by the reader in accordance
with professional standards of care used in regard to the unique circumstances that may apply in each situation. The reader
is advised always to check product information (package inserts) for changes and new information regarding dose and con-
traindications before administering any drug. Caution is especially urged when using new or infrequently ordered drugs.

Library of Congress Cataloging-in-Publication Data
Proudly sourced and uploaded by |StormRG|

Thompson, Gale Sloan. Kickass Torrents | TPB| ET | h33t
Understanding anatomy & physiology: a visual, auditory, interactive approach / Gale Sloan Thompson.—2nd edition.
p.; cm.

Understanding anatomy and physiology

Includes index.

ISBN 978-0-8036-4373-4 — ISBN 0-8036-4373-X

L. Tidle. II. Title: Understanding anatomy and physiology.

[DNLM: 1. Anatomy—methods. 2. Physiology—methods. QS 4]
QP38

612—dc23

2014044646

Authorization to photocopy items for internal or personal use, or the internal or personal use of specific clients, is granted
by E A. Davis Company for users registered with the Copyright Clearance Center (CCC) Transactional Reporting Service,
provided that the fee of $.25 per copy is paid directly to CCC, 222 Rosewood Drive, Danvers, MA 01923. For those organ-
izations that have been granted a photocopy license by CCC, a separate system of payment has been arranged. The fee code
for users of the Transactional Reporting Service is: 8036-1169-2/04 0 + $.25.


Firestorm
Typewritten Text
Proudly sourced and uploaded by [StormRG]
    Kickass Torrents | TPB | ET | h33t


PREFACE

Even as you read this sentence, your body is performing
amazing feats. Electrical impulses are rocketing through
your brain at over 200 miles per hour. Hundreds of muscles
continually tense and relax to keep you in an upright
position and to allow your eyes to track across the words on
this page. A specific muscle—your heart—is contracting
and relaxing at regular intervals to propel blood throughout
your body. In fact, your blood will make two complete trips
around your body before you finish reading this preface.

Even more amazing is the fact that the vast array of cells,
tissues, organs, and organ systems making up your body
arose from just two simple cells—an egg and a sperm.
Consider, too, that you are genetically unique: out of the
over 6 billion people populating the earth, no two
individuals are completely alike. That is reason to marvel.

Artists and scientists have long been captivated by the
human body. For centuries, artists have studied the body’s
outward form, focusing on the movement and shape of
muscles and bones when rendering works of art. Scientists,
on the other hand, yearned to discover the mysteries inside
the body. For almost 3,000 years, scientists have explored
the depths of the human body: not just how it is put
together, but how and why it functions as it does.
Exploration continues today, with the latest discovery being
that of the human microbiome. Indeed, this one discovery
has set the medical community abuzz with its implications
for human health.

For you, the journey to discovery begins with reading
this book. Contained on these pages is information about
which ancient scientists only dreamed. This information
will enlighten you about your own body; what's more, it
will arm you with knowledge that is foundational to any
health- or sports-related career.

Truly, before you can understand a body in illness, you
must understand how it functions in health. For example,
without a thorough knowledge of fluid and electrolyte
balance, how can you explain why chronic vomiting or
diarrhea can cause irregular electrical activity in the heart?
Without an understanding of how the cardiovascular and
respiratory systems interrelate, how will you grasp why
chronic lung disease can lead to heart failure? How can you

appreciate the need for caution in administering antibiotics
without an understanding of the human microbiome?
Consequently, you must learn—really learn and not just
memorize— the information contained in this book.

There is much to learn, to be sure; but dont be
overwhelmed. Understanding Anatomy & Physiology breaks
the information into “bite-sized” pieces, making topics
easier to understand and also to remember. As you read the
text—and you must read the text—you’ll be drawn
naturally to vibrant figures that will illuminate what you're
reading. Being able to see a structure while you're reading
about it will make learning easier. Also, consult the inside
back cover of this book to discover your particular learning
style; then take advantage of the ancillary materials most
likely to help you learn.

You can learn this. By the end of this course,
understanding the body’s form and function can become
second nature. While tackling this class may seem like an
impossible marathon, you can indeed get to the finish line.
As with any marathon, the keys are to follow a plan (read
the book); don’t skip workouts (review and study daily);
and take it step by step (study each chapter in sequence).
You will get there.
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CHAPTER OUTLINE LEARNING OUTCOMES

Organization of the Body . Define anatomy and physiology.

Organ Systems . Describe the organization of the body from
the very simple to the very complex.

Anatomical Terms
. Name the 11 organ systems and identify key

Homeostasis )
functions of each.
. Define commonly used directional terms.

. Name the body planes and describe how each
dissects the body.

. Identify common body regions.
. Identify and describe the major body cavities.

. Name the nine abdominal regions and identify
organs found in each.

. Name the four abdominal quadrants.
. Define homeostasis.

. Explain the process of homeostasis through
both negative and positive feedback.




ORIENTATION
TO THE
HUMAN BODY

Move than 6 billion human bodies currently reside on the earth.

While each is individually unique, all have the same basic design

and structure.

The structure of the body, anatomy, is closely entwined with how it functions, physiology. Once you learn the structure of
a specific part of the body, you'll naturally want to know how it works. Learning normal anatomy and physiology will also
help you grasp the changes and symptoms that occur with certain disease processes. The study of the processes that disturb
normal function is called pathophysiology. (Pzzho means suffering or disease; therefore, pathophys iology refers to diseased
functioning.)

As an example, in a later chapter, you'll learn that the lungs consist of a series of tubes, called bronchi, and that the
smallest of these bronchi end in tiny sacs, called alveoli. That’s a very basic description of the structure, or anatomy, of the
lung. From there, you'll learn that oxygen is absorbed into the bloodstream through the alveoli. That’s how the lung
functions: its physiology. Armed with that information, you can then comprehend why someone becomes short of breath if
the bronchi become narrowed (such as during an acute asthmatic attack) or blocked (such as from a tumor).

The human body is an amazing organism. It is intricate and complex, but all of its processes make sense. Embark on this
journey to study anatomy and physiology as you would any great adventure: with interest, excitement, 2nd determination.
Remember: you're learning about yours elf!

The Body AT WORK

We're all aware that people look different on the outside. But did you know that
people can vary internally as well? The art in this book reflects the anatomy

typical of most people. However, variations do occur. For example, some people
are born with only one kidney; others have an extra bone in their feet; still others

have carotid arteries that follow an atypical route. Perhaps the most extreme Although Aristotle of
example of anatomical variation is called situs inversus. In this inherited Greece made the first
condition—affecting about 1 in 10,000 people—the organs are reversed. Instead recorded attempts to study
of the spleen, pancreas, sigmoid colon, and most of the heart being on the left, anatomy in 380 B.C., the
they're on the right. Likewise, the gallbladder, appendix, and most of the liver are first atlas of anatomy wasn't

on the left instead of on the right. published until 1543 A.D.
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The human body is organized in a hierarchy, ranging from the very simple (a microscopic atom) to the very complex

(a human being). Specifically:

@)
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ATOMS link together to form... ‘

into various structures, including...

-

PPV J
W ..

ORGANS, which are structures of two or
more tissue types working together to

TISSUES, which are specialized groups of

cells with similar structure and function.

carry out a particular function. Examples Tissues come together to form

include the heart, stomach, and kidney.
Organs then form...

ORGAN SYSTEMS, which are groups of organs that
all contribute to a particular function. All of the
organ systems together form...

The Body AT WORK

The body contains four types of tissues:

« Epithelial tissue covers or lines body surfaces; examples include the outer
layer of the skin, the walls of capillaries, and kidney tubules.

« Connective tissue connects and supports parts of the body; some
transport and store materials; examples include bone, cartilage, and
adipose tissues.

« Muscle contracts to produce movement; examples include skeletal
muscles and the heart.

« Nerve tissue generates and transmits impulses to regulate body function;
examples include the brain and nerves.

MOLECULES. Molecules are organized ‘

ORGANELLES, the metabolic units within
a cell that perform a specific function
necessary to the life of the cell. Examples
include mitochondria—the powerhouses
that furnish the cell's energy—and the cell’s
nucleus. Organelles are contained within...

J
(P

CELLS, the smallest living units that

make up the body’s structure. Cells group

together to form...

A HUMAN ORGANISM: one complete individual.



Organ Systems

The human body consists of 11 organ systems. The organs of each system contribute to a particular function. However,
some organs belong to more than one system. Specifically, the pharynx is part of both the respiratory and the digestive
systems, and the male urethra belongs to both the reproductive and urinary systems.

Lymphatic system

Consists of skin,
hair, and nails

Key functions:

- Protection

- Temperature
regulation

- Water retention

- Sensation

Consists of lymph
nodes, lymphatic
vessels, lymph,
thymus, spleen,
and tonsils

Key functions:

- Role in fluid
balance

- Production of
immune cells

- Defense against
disease

Respiratory system

Consists of bones,

cartilage, and
ligaments

Key functions:

- Protection of
body organs

« Support

- Movement

- Blood formation

Consists of the
nose, pharynx,
larynx, trachea,
bronchi, and lungs

Key functions:

- Absorption of
oxygen

- Discharge of
carbon dioxide

- Acid-base
balance

- Speech

Consists primarily
of skeletal muscles

Key functions:

- Movement

- Posture

- Heat production

Muscular system

Urinary system

Consists of the
kidneys, ureters,
urinary bladder,
and urethra

Key functions:

- Excretion of
wastes

+ Regulation of
blood volume
and pressure

- Control of fluid,
electrolyte, and
acid-base balance

w
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Nervous system

Digestive system

Consists of the
brain, spinal cord,
nerves, and sense
organs

Key functions: 11 m )

- Control,
regulation, and
coordination of
other systems

- Sensation

« Memory \ |

Consists of the
pituitary gland,
adrenals, pancreas,
thyroid,
parathyroids, and
other organs

Key functions:

- Hormone
production

- Control and
regulation of
other systems

Endocrine system

Consists of the
stomach, small and
large intestines,
esophagus, liver,
mouth, and
pancreas

Key functions:

- Breakdown and
absorption of
nutrients

- Elimination of
wastes

Male reproductive system

Consists of the
testes, vas deferens,
prostate, seminal
vesicles, and penis

Key functions:

- Production and
delivery of sperm

- Secretion of sex
hormones

Consists of the
heart, arteries,
veins, and
capillaries

Key functions:

- Distribution of
oxygen, nutrients,
wastes,
hormones,
electrolytes,
immune cells, and
antibodies

» Fluid, electrolyte,
and acid-base
balance

Consists of the
ovaries, fallopian
tubes, uterus,
vagina, and breasts

Key functions:

- Production of
eggs

- Site of fertilization
and fetal
development

- Birth

» Lactation

« Secretion of sex
hormones

Female reproductive system



Anatomical Terms

Terms are crucial for navigating your way around the human body. Besides being used to identify the location of various
body parts, the use of proper terms ensures accurate communication between health-care providers.
Because the body is three-dimensional, a number of different terms are needed. These include directional terms as well as

terms for body planes, body regions, and body cavities.

Directional Terms

Directional terms are generally grouped in pairs of opposites.

Midline

.

Medial: Toward the
body’s midline

Lateral: Away from
the body’s midline

L
. 4

w

Distal: Farthest
from the point

of origin | o < Proximal:
| Closest to the
\ ,"I point of origin
117
\‘. g l F
) /

W by

]

All terms are based on the body being in the
anatomical position—standing erect, arms at
sides, with face, palms, and feet facing forwa
Keep in mind, too, that the terms 7ight and
always refer to the patient’ right and left side.

Superior: Above

Anterior (ventral):
Toward the front of
the body

Posterior (dorsal):
Toward the back of
the body

Superficial: At or near
the body’s surface e

Deep: Away from the
body'’s surface

Inferior: Below

N
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Bod

Body planes divide the body, or an organ, into sections.

Planes

Divides the body lengthwise
into right and left sides

Called a midsagittal plane if the
section is made exactly at
midline

Often used inillustrations to
reveal the organs in the head or
pelvic cavity

Frontal Plane

- Divides the body lengthwise
into anterior and posterior
portions

- Also called a coronal plane

- Often used in illustrations to
show the contents of the
abdominal and thoracic cavities

Transverse Plane

- Divides the body horizontally
into upper (superior) and lower
(inferior) portions

- Also called a horizontal plane

- Used by CT scanners to reveal
internal organs

The frontal plane is also called a coronal
plane because the line of the plane crosses
the top, or crown, of the head. The word
coronal comes from a Latin word meaning
crown.
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Body Regions
The illustration below shows the terms for the different regions of the body. These terms are used extensively when

performing clinical examinations and medical procedures.

Cephalic (head)

Frontal (forehead)
Orbital (eye)
Buccal (cheek)

Pectoral (chest) Thoracic

Abdominal (abdomen)

Nasal (nose)
Oral (mouth)

Apog uewnH ay3 0} uonejusliQ L YILdVHD

Brachial (arm)

" Antecubital
(front of elbow)

Antebrachial
(forearm)

Pelvic

Cranial
(surrounding the brain)

Occipital
(back of head)

Digital (fingers)
Femoral (thigh)

Patellar (knee)

Vertebral column
(spine)

‘Tarsal (ankle)

Pedal (foot)

Popliteal (back of knee)

Calcaneal (heel)




