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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 don’t 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.

ix
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Understanding Anatomy & Physiology, 2nd edition, remains
a unique work in the field of anatomy and physiology
textbooks. As always, I am grateful for the vision and
forward-thinking of Lisa Houck, Publisher. Her
commitment to making Understanding Anatomy &
Physiology a leader in its field is illustrated by her push for a
second edition so that we could include a chapter on the
revolutionary discovery of the human microbiome. Thank
you, Lisa, as always, for your tenacity, drive, and
commitment to excellence. 

I am also grateful to Victoria White, managing editor.
Pulling off a second edition of a book with such a vast array
of ancillary materials was no small task. Overseeing all
aspects of this project—ranging from coordinating the
schedules of myriad departments down to the minutiae of
ensuring that each correction passed through every
ancillary—required both skill and patience. Thank you,
Victoria, for never compromising in your efforts to ensure
that the second edition would surpass the first in both
completeness and accuracy. 

A special thanks, too, goes to Naomi Adams, for her
invaluable review. Naomi scrutinized every page of the
book and workbook and painstakingly reviewed each and
every ancillary. I remain impressed by her breadth of
knowledge of nursing and anatomy and physiology; I am,
perhaps, even more impressed by her keen eye and
attention to detail. Thank you, Naomi, for the obvious care
and concern you took when reviewing this work; it is much
better for having passed across your desk. 

A book for visual learners would, obviously, not be
effective without hundreds of vivid illustrations. Stretching
the artists and compositors into new territory required that
the text be integrated with the art during layout. As always,
Carolyn O’Brien, Art Director, expertly led her team to
incorporate all changes with precision. 

The vast array of ancillary materials, including the
animations, online quizzes, Body Language, Study Group,
and Chapter in Brief depended upon the skills of many
others. This talented group of individuals was headed up by
Kate Crowley. 

I would also like to thank the reviewers, who are listed
separately, for their willingness to review various chapters.
Their specialized knowledge of anatomy and physiology
helped me improve the scope of the book and also hone the
accuracy of the information presented. Having the input of
those who work with students on a daily basis, and who
understand the areas with which students struggle, was
invaluable in helping me make the topic of anatomy and
physiology more clear, concise, and relevant to the lives of
students.

Last, but certainly not least, I want to thank Jaclyn Lux,
Marketing Manager, and her entire sales force for their
enthusiasm for this product. I appreciate their energy in not
only exploring the attributes and unique features of this
package but also in promoting those features to instructors at
various schools and colleges. I look forward to hearing the
feedback they receive from instructors and students as to how
to make Understanding Anatomy & Physiology even better.
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CHAPTER OUTLINE
Organization of the Body

Organ Systems

Anatomical Terms

Homeostasis

LEARNING OUTCOMES
1. Define anatomy and physiology.

2. Describe the organization of the body from
the very simple to the very complex.

3. Name the 11 organ systems and identify key
functions of each.

4. Define commonly used directional terms.

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

6. Identify common body regions.

7. Identify and describe the major body cavities.

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

9. Name the four abdominal quadrants.

10. Define homeostasis.

11. Explain the process of homeostasis through
both negative and positive feedback.
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ORIENTATION 
TO THE
HUMAN BODY
More 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. (Patho 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, and 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
example of anatomical variation is called situs inversus. In this inherited
condition—affecting about 1 in 10,000 people—the organs are reversed. Instead
of the spleen, pancreas, sigmoid colon, and most of the heart being on the left,
they’re on the right. Likewise, the gallbladder, appendix, and most of the liver are
on the left instead of on the right.

FAST FACT
Although Aristotle of
Greece made the first
recorded attempts to study
anatomy in 380 B.C., the
first atlas of anatomy wasn’t
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:

ATOMS link together to form… MOLECULES. Molecules are organized
into various structures, including…

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…

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

A HUMAN ORGANISM: one complete individual.

CELLS, the smallest living units that
make up the body’s structure. Cells group
together to 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.

TISSUES, which are specialized groups of
cells with similar structure and function.
Tissues come together to form…

ORGANS, which are structures of two or
more tissue types working together to
carry out a particular function. Examples
include the heart, stomach, and kidney.
Organs then form…

Organization of the Body

PA
RT I O

rganization of the Body
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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.

Consists of bones,
cartilage, and
ligaments

Key functions:
• Protection of

body organs
• Support
• Movement
• Blood formation

Consists primarily
of skeletal muscles

Key functions:
• Movement
• Posture
• Heat production

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

Key functions:
• Role in fluid

balance
• Production of

immune cells
• Defense against

disease

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

Key functions:
• Absorption of

oxygen
• Discharge of

carbon dioxide
• Acid-base

balance
• Speech

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

Consists of skin,
hair, and nails

Key functions:
• Protection
• Temperature

regulation
• Water retention
• Sensation

Lymphatic system

Integumentary system Skeletal system Muscular system

Respiratory system Urinary system

Organ Systems
5
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Consists of the
brain, spinal cord,
nerves, and sense
organs

Key functions:
• 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

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
stomach, small and
large intestines,
esophagus, liver,
mouth, and
pancreas

Key functions:
• Breakdown and

absorption of
nutrients

• Elimination of
wastes

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
ovaries, fallopian
tubes, uterus,
vagina, and breasts

Key functions:
• Production of

eggs
• Site of fertilization

and fetal
development

• Birth
• Lactation
• Secretion of sex

hormones

Nervous system Endocrine system Circulatory system

Digestive system Male reproductive system Female reproductive system
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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

Proximal:
Closest to the
point of origin

Distal: Farthest
from the point
of origin

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

Deep: Away from the
body’s surface

Inferior: Below

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

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

PA
RT I O

rganization of the Body
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FAST FACT
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.

Sagittal Plane
• Divides the body lengthwise

into right and left sides
• Called a midsagittal plane if the

section is made exactly at
midline

• Often used in illustrations to
reveal the organs in the head or
pelvic cavity

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

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
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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.
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Cephalic (head)

Frontal (forehead)

Buccal (cheek)

Cervical (neck)

Orbital (eye)Nasal (nose)

Oral (mouth)

Deltoid (shoulder)

Axillary (armpit)

Brachial (arm)

Antecubital
(front of elbow)

Antebrachial
(forearm)

Carpal (wrist)

Palmar
(palm)

Digital (fingers)

Femoral (thigh)

Patellar (knee)

Pedal (foot)

Pelvic

Inguinal (groin)

Pubic

Sternal (sternum)

Pectoral (chest) Thoracic

Mammary (breast)

Abdominal (abdomen)

Tarsal (ankle)

Cranial 
(surrounding the brain)

Otic (ear)

Occipital 
(back of head)

Vertebral column 
(spine)

Scapular

Gluteal (buttock)

Popliteal (back of knee)

Plantar (sole of feet)

Lumbar 
(lower back)

Sacral

Perineal

Calcaneal (heel)
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