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Students Synthesize Information

At the end of each body system, a capstone Build Your Knowledge
System Integrator helps students understand how body systems
work together. Build Your Knowledge Concept Map Coaching
Activities are assignable in MasteringA&P*

™ Build Your Knowledge

Integumentary System

« The Integumentary System has mast cells
that trigger localized changes in blood
flow and capillary permeability

« The cardiovascular system delivers
immune system cells to injury sites;
clotting response seals breaks in skin
surface; carries away toxins from sites
of infection; provides heat

« The Skeletal System provides calcium
needed for normal cardiac muscle
contraction; protects blood cells
developing in red bone marrow

« The cardiovascular system transports
calcium and phosphate for bone
deposition; delivers EPO to red bone
marrow, parathyroid hormone and
calcitonin to osteoblasts and osteoclasts

« The Muscular System assists venous
circulation through skeletal muscle
contractions; protects superficial blood
vessels, especially in neck and limbs

« The cardiovascular system delivers
oxygen and nutrients, removes carbon
dioxide, lactic acid, and heat during
skeletal muscle activity

™ How the CARDIOVASCULAR SYSTEM integrates with the other body systems presented so far

Nervous System

« The Nervous System controls patterns of
circulation in peripheral tissues; modifies
heart rate and regulates blood pressure;
releases antidiuretic hormone (ADH)

« The cardiovascular system has capillaries
whose endothelial cells maintain the
blood-brain barrier; help generate CSF

Endocrine System

« The Endocrine System produces
erythropoietin (EPO), which regulates
production of RBCs; several hormones
increase blood pressure; epinephrine
stimulates cardiac muscle, increasing
heart rate and force of contraction

« The cardiovascular system distributes
hormones throughout the body; the heart
secretes atrial natriuretic peptide (ANP)

Cardiovascular System

The cardiovascular system has blood vessels

that provide extensive anatomical

connections between it and all the other

organ systems. It:

« transports dissolved gases, nutrients,
hormones, and metabolic wastes

« regulates pH and ion composition of
interstitial fluid

« restricts fluid losses at injury sites

« defends against toxins and pathogens

« stabilizes body temperature




MORE! SPOTLIGHT FIGURES Teach

Spotlight  rigure 205

EXTRAEMBRYONIC MEMBRANES AND PLACENTA FORMATION
Spotlight Figures provide
highly visual one- and
two-page presentations
of tough topics in the

The germ layers introduced in Figure 20-4 also form four extraembryonic
membranes: (1) The yolk sac (endoderm and mesoderm), (2) the amnion
(ectoderm and mesoderm), (3) the allantois (endoderm and mesoderm),
and (4) the chorion (mesoderm and trophoblast). These membranes
support embryonic and fetal development, but few traces of their
existence remain in adults.

Yolk sac Amnion

book. Brief text and
related figures and photos
communicate information
in a visually effective and
student-friendly format.

In the Seventh Edition,
there is now at least one
Spotlight Figure in every
chapter along with a
correlating new Coaching
Activity in MasteringA&P*

The yolk sac begins as a layer of cells
spreads out around the outer edges of the
blastocoele to form a complete pouch. Itis
the primary nutrient source for early
embryonic development, and becomes an
important site for blood cell formation.

Ectodermal cells spread over
the inner surface of the amniotic
cavity, soon followed by
mesodermal cells. Amniotic fluid
is produced, which cushions the
developing embryo.

Migration of mesoderm
around the inner surface of
the cellular trophoblast forms
the chorion. Mesodermal
migration around the outside

The embryonic disc bulges into the
amniotic cavity at the head fold. The
allantois, an endodermal extension
surrounded by mesoderm, extends
toward the trophoblast.

The embryo now has a head fold
and a tail fold. Constriction of
the connections between the
embryo and the surrounding
trophoblast narrows the yolk

of the amniotic cavity,
between the ectodermal
cells and the trophoblast,
forms the amnion.
Mesodermal migration
around the endodermal
pouch creates the yolk sac.
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NEW SPOTLIGHT FIGURES IN THE SEVENTH EDITION

Figure 1-1: Levels of Organization

Figure 4-16: Inflammation and Regeneration
Figure 5-2: The Epidermis

Figure 6-7: Types of Fractures and Steps in Repair
Figure 8-9: Propagation of an Action Potential

Figure 12-5: The Heart: Internal Anatomy and Blood Flow
Figure 13-13: Major Vessels of the System Circuit

Figure 14-4: Origin and Distribution of Lymphocytes
Figure 15-10: Pulmonary Ventilation

Figure 15-16: The Control of Respiration



MORE!
Text/Art Integration
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Allantois Chorion

The allantois begins as an outpocket The mesoderm associated with the allantois spreads around the entire
of the endoderm near the base of the blastocyst, separating the cellular trophoblast from the blastocoele.
yolk sac. The free endodermal tip then The appearance of blood vessels in the chorion is the first step in the
grows toward the wall of the blastocyst, creation of a functional placenta. By the third week of development, the

An Overview of the Structures of

surrounded by a mass of mesodermal mesoderm extends along the core of each trophoblastic villus, forming Ol’ganiC Compounds in the BOdy: p 77
cells. The base of the allantois eventually chorionic villi in contact with maternal tissues and blood vessels. These

gives rise to the urinary bladder. villi continue to enlarge and branch forming the placenta, the exchange
platform between mother and fetus for nutrients, oxygen, and wastes.

Figure 3-11 Phagocytosis.
Foreign object o

(bacterium) A phagocytic cell contacts
Pseudopodium a foreign object and sends
\ pseudopodia (cytoplasmic

extensions) around it.

(2]

The pseudopodia then
fuse at their tips to form

The developing embryo and extraembryonic The amnion has expanded greatly, filling the uterine cavity. s avesicle that traps the
membranes bulge into the uterine cavity. The The fetus is connected to the placenta by an elongated gge:;‘ggfa;"rz"es Lt
trophoblast pushing out into the uterine cavity umbilical cord that contains a portion of the allantois, blood g
remains covered by endometrium but no longer vessels, and the remnants of the yolk stalk. Lysosomes / (3]
participates in nutrient absorption and embryo [ @‘.ﬂ'ﬁ This vesicle then fuses
support. The embryo moves away from the Umbsilical cord g k with many lysosomes.
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fuse to form an umbilical stalk. —- 2 contents.

. ; >
Uterus Myometrium ili C N ‘&- o
y Umbilical - s - 47 TN Released nutrients

diffuse into the
_,-f-""-F_ surrounding cytoplasm.
L

(5]

The residue is then
ejected from the cell
through exocytosis.
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clled dabetic ratinopthy.

Early Heart Attacks

Diabetes Mellitus.
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capabilesof the Kcneys (Th presence of abnormally high lucos evels
Inthe blood i general s clled yperglycemia 1per-l-SE-mé-al)
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Figure 16-9: Regulation of Gastric Activity

Figure 16-18: Chemical Events in Digestion

Figure 17-5: Electron Transport System and ATP Formation
Figure 20-5: Extraembryonic Membranes and Placenta Formation

PeripheralTissue Damage

Full-page Clinical Note on Diabetes
Mellitus, p. 394



A&P Provides Tools for

Practice Anatomy Lab™ (PAL™) 3.0 is an indispensable virtual anatomy
study and practice tool that gives students 24/7 access to the most
widely used lab specimens, including human cadaver, anatomical
models, histology, cat, and fetal pig. PAL 3.0 also includes multiple-
choice quizzes and practice fill-in-the-blank lab practicals.

Lab Practical

LABELS ON SHOW GALLERY

Interactive Histology Module 3-D Anatomy Animations




Study, Review, and Practice

Essentials of Interactive Physiology® tutorials help students
advance beyond memorization to a genuine understanding of
complex physiological processes. Full-color animations and
videos demonstrate difficult concepts to reinforce the material.

u
Essentials
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Fun, interactive tutorials, games, MODULES:
and quizzes provide additional * Muscular System
explanations to help students * Nervous System

* Cardiovascular System
* Respiratory System

* Urinary System

* Fluids & Electrolytes

* Endocrine System

* Digestive System

* Immune System

grasp difficult concepts.



Study Anytime, Anywhere

Dynamic Study Modules help :

students study effectively on their —
own by continuously assessing QUESTICN ANSWER
their activity and performance in T
real time. These mobile-friendly — 7D
questions adapt to a student’s S e e
performance and include art

and explanations from the text-
book to cement the student’s
understanding. Modules can also
be assigned in MasteringA&P*

POt ey Learning Catalytics
P—— is a “bring-your-own-
B e A device” engagement,
. N assessment, and

o 7 e sk st s s om0 classroom intelligence

system.

With Learning Catalytics,
instructors can generate
classroom discussion,
guide lectures, and
promote peer-to-peer
learning with real-time
analytics.




Instructor Supplements

Instructor’s Resource GCenter

The Instructor Resource Center organizes all instructor media
resources by chapter into one convenient and easy-to-use package.

» Textbook images in JPEG format

« Customizable textbook images embedded in PowerPoint® slides

» Customizable PowerPoint lecture slides

* A&P Flix™ 3-D movie-quality animations on tough topics

« Essentials of Interactive Physiology® Exercise Sheets and Answer Key

» Test Bank in TestGen® and Microsoft® Word formats

* Instructor Manual in Microsoft Word and PDF formats

* Bone and dissection videos embedded in PowerPoint lecture presentations
* And More!

Also Available:

¢ Instructor’s Manual by Patty Bostwick-Taylor

¢ Test Bank for Essentials of Anatomy & Physiology —Printed and TestGen

Student Supplements

Also Available:

* Practice Anatomy Lab™
(PAL™) 3.0 DVD
978-0-32-168211-6 / 0-32-168211-4

* Essentials of Interactive Physiology®
(IP) CD-ROM
978-0-32-194919-6 / 0-32-194919-6

APPLICATIONS MANUAL

o, - of the human body S
Get Ready for A&P Martini’s Atlas of A&P Applications Manual
by Lori K. Garrett the Human Body by Frederic H. Martini
978-0-32-181336-7 by Frederic H. Martini and Kathleen Welch
0-32-181336-7 978-0-32-194072-8 978-0-32-194973-8

0-32-194072-5 0-32-194973-0
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Preface

Welcome to the Seventh Edition of Essentials of Anatomy
& Physiology! This textbook introduces the essential concepts
needed for an understanding of the human body and helps stu-
dents place information in a meaningful context, develop their
problem-solving skills, and prepare for a career in a medical or
allied health field. In this edition, we continue to build on this
text’s hallmark quality: a clear, effective visual and narrative pre-
sentation of anatomy and physiology. During the revision pro-
cess, the author and illustrator team drew upon their combined
content knowledge, research skills, artistic talents, and 50-plus
years of classroom experience to make this the best edition yet.

The broad changes to this edition are presented in the New
to the Seventh Edition section below. Also below are the sec-
tions Learning Outcomes and Chapter-by-Chapter Changes
in the Seventh Edition.

New to the Seventh Edition

In addition to the technical changes in this edition, such as
updated statistics and anatomy and physiology descriptions,
we have simplified the presentations to make the narrative
easier to read. We have also focused on improving the inte-
gration of illustrations with the narrative. These are the key
changes in this new edition:

* Improved readability uses simpler, shorter, more active
sentences to make reading and studying easier for stu-
dents. In all chapters, the Flesch/Kincaid reading levels
have been decreased.

* New Build Your Knowledge feature within the narrative
is an immediate reminder of earlier-presented material
that will increase comprehension and integration of new
information.

* New Spotlight figures have been added so that at least
one is included in each chapter. Spotlight figures com-
bine text and art to communicate key topics in visually
effective single-page or two-page presentations.

* New Design of Homeostasis figures replace former 6th
edition figures in various chapters.

° Improved text-art integration throughout the illustra-
tion program enhances the readability of figures. Tabular
information is now integrated into the figures so that the
relevant text is located immediately next to each part of a
figure. Increased color saturation was also applied to the
art throughout the text.

* More Clinical Notes contain visuals to draw students’
attention to clinical information and scenarios they
might encounter in their future careers.

* New Build Your Knowledge Body System figures for
each body system chapter present representative por-
tions of each body system. These figures continue to
“build-a-body” as each new system is presented. System
integration is again reinforced by the gradual increase in
complexity.

* Terminology has been revised in selected cases to match
the most common usage in medical specialties. We used
Terminologia Anatomica and Terminologia Histologica as our
reference for anatomical and tissue terms. We continue
to use possessive forms of diseases when the proposed
alternative has not been widely accepted, e.g., Parkinson
disease is now Parkinson’s disease.

* MasteringA&P®, Pearson’s online learning and assess-
ment system, contains new assignable activities tied to
features in the book. Many Spotlight figures have Coach-
ing Activities in Mastering. Build Your Knowledge sec-
tions are tied to multipart Mastering activities, and the
Body System figures correspond to Concept Map Coach-
ing Activities that will bring home the concept of body
system integration. Instructors can assign homework
from proven media programs such as Practice Anatomy
Lab™ (PAL") 3.0 and Essentials of Interactive Physiology®—
all organized by chapter—and have assignments auto-
matically graded. New Dynamic Study Module questions
use mobile-ready technology to help students retain
information efficiently. In the MasteringA&P® Study Area,
students can access a full suite of self-study tools, includ-
ing Bone and Dissection videos and A&P Flix.

Learning Outcomes

The chapters of the Seventh Edition are organized around spe-
cific Learning Outcomes that indicate what students should
be able to do after studying the chapter.

* Learning Outcomes appear in chapter-opening num-
bered lists, as well as directly below each relevant chapter
section heading.

* Full-sentence chapter headings do more than intro-
duce new topics; they state the core fact or concept that
will be presented in the section. There is a one-to-one

11
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correspondence between the Learning Outcomes and the
full-sentence section headings in every chapter.

Checkpoints are located at the close of each section

and ask students to pause and check their understand-
ing of facts and concepts. The Checkpoints reinforce the
Learning Outcomes presented on the chapter-opening
page and below chapter section headings, resulting in a
systematic integration of the Learning Outcomes over
the course of the chapter. Answers are located in the blue
Answers tab at the back of the book. All the Checkpoints
have been reviewed, and questions were added or revised
to reflect our improved readability.

All assessments in MasteringA&DP are organized by the

Learning Outcomes, making it easy for instructors to orga-
nize their courses and demonstrate results against goals for
student achievement.

Chapter-by-Chapter Changes

the Seventh Edition

This annotated Table of Contents provides select exam-
ples of revision highlights in each chapter of the Seventh

Ed

ition.

Chapter 1 An Introduction to Anatomy and Physiology

New Spotlight Figure 1-1 Levels of Organization

Figure 1-2 The Organ Systems of the Human Body revised
New Figure 1-3 The Control of Room Temperature

New Figure 1-4 Negative Feedback in Thermoregulation
New Figure 1-8 Directional References (incorporates for-
mer Table 1-1 Directional Terms)

New Figure 1-9 Sectional Planes (incorporates former
Table 1-2 Terms That Indicate Sectional Planes)

Figure 1-10 Relationships among the Subdivisions of the
Body Cavities of the Trunk revised

New Clinical Note: Imaging Techniques (added PET
scan of the brain; replaces Spotlight Figure 1-9 Imaging
Techniques)

Chapter 2 The Chemical Level of Organization

Figure 2-4 Ionic Bonding revised (new part c)

Spotlight Figure 2-7 Chemical Notation revised
(“reactants” and “product” labels added)

Figure 2-11 The Structures of Glucose revised (new part ¢
replaced former part c)

Figure 2-17 Amino Acids and the Formation of Peptide
Bonds revised

New Figure 2-18 Protein Structure

Figure 2-20 The Structure of Nucleic Acids revised

Chapter 3 Cell Structure and Function

Figure 3-1 The Diversity of Cells in the Human Body
revised

Spotlight Figure 3-2 Anatomy of a Model Cell revised
(distinguishes primary and motile cilia)

Figure 3-4 Diffusion revised (Step art [1-4] added)

New Figure 3-7 Osmotic Flow across a Plasma Membrane
New Figure 3-11 Phagocytosis

Figure 3-13 The Endoplasmic Reticulum revised

New Figure 3-14 The Golgi Apparatus

Spotlight Figure 3-15 Protein Synthesis, Processing, and
Packaging revised

Figure 3-16 Mitochondria revised (added ribosome label)
New Figure 3-20 Translation

Figure 3-23 Interphase, Mitosis, and Cytokinesis revised

Chapter 4 The Tissue Level of Organization

New Figure 4-1 An Orientation to the Tissues of the
Body

Figure 4-2 Cell Junctions revised

Figure 4-4 Simple Epithelia revised

Figure 4-5 Stratified Epithelia revised

Figure 4-6 Modes of Glandular Secretion revised
New Figure 4-7 Major Types of Connective Tissue
Figure 4-8 Cells and Fibers of Connective Tissue Proper
revised (added Fibrocyte)

Figure 4-9 Loose Connective Tissues revised

Figure 4-10 Dense Connective Tissues revised

Figure 4-11 Types of Cartilage revised

Figure 4-13 Tissue Membranes revised (text in part b)
Figure 4-14 Muscle Tissue revised

Figure 4-15 Neural Tissue revised

Chapter 5 The Integumentary System

New Terminology: added keratinocytes

Figure 5-1 The General Structure of the Integumentary
System revised (now includes papillary plexus)

New Spotlight Figure 5-2 The Epidermis

Figure 5-5 Hair Follicles and Hairs revised

Figure 5-8 The Structure of a Nail revised (added cross-
sectional view)

New Figure 5-10 A Keloid

New Clinical Note: Dermatitis

Clinical Note: Hair Loss revised (new discussion of hair
loss due to chemotherapy and radiation)

New Clinical Note: Burns

New Build Your Knowledge: How the INTEGUMENTARY
SYSTEM integrates with the other body systems
presented so far



Chapter 6 The Skeletal System

Figure 6-2 The Structure of a Long Bone revised (added
periosteum art)

Figure 6-3 The Microscopic Structure of a Typical Bone
revised (added Types of Bone Cells art)

Figure 6-6 Appositional Bone Growth revised

New Figure 6-7 An Introduction to Bone Markings

Figure 6-10 The Adult Skull, Part I revised (added
color-coded labels)

Figure 6-11 The Adult Skull, Part II revised

Figure 6-12 Sectional Anatomy of the Skull revised
Figure 6-15 The Skull of an Infant revised

Figure 6-16 The Vertebral Column revised (added text to
labels)

Figure 6-19 The Sacrum and Coccyx revised (added a lat-
eral view)

Figure 6-20 The Thoracic Cage revised

Figure 6-25 The Bones of the Wrist and Hand revised
Figure 6-26 The Hip Bones and the Pelvis revised (added a
lateral view)

Figure 6-30 The Bones of the Ankle and Foot revised
(added arches and a lateral view)

Figure 6-31 The Structure of a Synovial Joint revised
Spotlight Figure 6-35 Synovial Joints revised (added de-
scriptions of types of synovial joints)

Figure 6-40 The Knee Joint revised (boxed ligament labels)
New Clinical Note: Types of Fractures and Steps in Repair
New Clinical Note: Osteoporosis

New Build Your Knowledge: How the SKELETAL SYSTEM
integrates with the other body systems presented so far

Chapter 7 The Muscular System

Figure 7-2 The Organization of a Skeletal Muscle Fiber re-
vised (added titin label)

Spotlight Figure 7-4 Events at the Neuromuscular Junc-
tion revised

New Figure 7-6 Steps Involved in Skeletal Muscle Contrac-
tion and Relaxation

Figure 7-10 Muscle Metabolism revised

New Figure 7-12 An Overview of the Major Skeletal
Muscles

Figure 7-14 Muscles of the Anterior Neck revised (added
omohyoid muscle and boxed labels)

Table 7-3 Muscles of the Head and Neck revised

Figure 7-15 Muscles of the Spine revised

Figure 7-16 Oblique and Rectus Muscles and the
Diaphragm revised (parts b and c captions)

Figure 7-19 Muscles That Move the Arm revised (added
identification of rotator cuff muscles)

Preface 13

New Figure 7-20 Muscles That Move the Forearm and Wrist
Figure 7-22 Muscles That Move the Leg revised (added
identification of hamstring muscles)

Figure 7-23 Muscles That Move the Foot and Toes revised
(added new anterior view and fibularis tertius muscle)
Table 7-12 Muscles That Move the Foot and Toes revised
(added fibularis tertius, brevis, and longus muscles)
Clinical Note: Interference at the NMJ and Muscular
Paralysis revised

Clinical Note: Rigor Mortis revised

Clinical Note: Tetanus revised

Clinical Note: Intramuscular Injections revised

New Build Your Knowledge: How the MUSCULAR SYSTEM
integrates with the other body systems presented so far

Chapter 8 The Nervous System

Figure 8-1 A Functional Overview of the Nervous System
revised (new art is added and definitions are added for the
CNS, PNS, Receptors, and Effectors)

Figure 8-2 The Anatomy of a Representative Neuron re-
vised (new three-dimensional neuron art)

Figure 8-4 Neuroglia in the CNS revised (added descrip-
tions of neuroglia to correlate the art with text)

New Figure 8-7 The Resting Membrane Potential
Spotlight Figure 8-8 The Generation of an Action Poten-
tial revised

New Spotlight Figure 8-9 Propagation of an Action Potential
Figure 8-11 The Events at a Cholinergic Synapse revised
Figure 8-13 The Meninges of the Brain and Spinal Cord
revised (art moved for label sharing and correlation be-
tween similar structures)

New Figure 8-14 Gross Anatomy of the Spinal Cord
Figure 8-16 The Brain revised (labels boxed to better
correlate art and text)

Figure 8-18 The Formation and Circulation of Cerebro-
spinal Fluid revised (added new art for part a and steps to
improve correlation between art and text)

Figure 8-19 Motor and Sensory Regions of the Cerebral
Hemispheres revised (labels boxed to better correlate art
and text)

Figure 8-22 The Basal Nuclei revised (labels boxed to bet-
ter correlate art and text)

Figure 8-24 The Diencephalon and Brain Stem revised (labels
boxed to better correlate art and text)

Figure 8-25 The Cranial Nerves revised (incorporated
table of cranial nerves to better correlate art and text)
New Figure 8-26 Peripheral Nerves and Nerve Plexuses
Figure 8-27 Dermatomes revised (added color-coded art
and key to better correlate art and text)
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Figure 8-30 The Flexor Reflex, a Type of Withdrawal
Reflex revised (step art added to better correlate art
and text)

Figure 8-31 The Posterior Column Pathway revised (step
art added to better correlate art and text)

Figure 8-32 The Corticospinal Pathway revised (step art
added to better correlate art and text)

Figure 8-34 The Sympathetic Division revised (shading
added to spinal cord to better correlate art and text)

Figure 8-35 The Parasympathetic Division revised
(shading added to brain stem and spinal cord to better
correlate art and text)

Clinical Note: Epidural and Subdural Hemorrhages re-
vised (added photograph)

Clinical Note: Aphasia and Dyslexia revised

Clinical Note: Alzheimer’s Disease revised

New Build Your Knowledge: How the NERVOUS SYSTEM
integrates with the other body systems presented so far

Chapter 9 The General and Special Senses

Figure 9-1 Receptors and Receptive Fields revised

Figure 9-2 Referred Pain revised

Figure 9-3 Tactile Receptors in the Skin revised (boxed
text added to better correlate art and text)

Figure 9-4 Baroreceptors and the Regulation of Auto-
nomic Functions revised

Figure 9-5 Locations and Functions of Chemoreceptors
revised

Figure 9-6 The Olfactory Organs revised (changed olfac-
tory cilia label to olfactory dendrites)

Figure 9-7 Gustatory Receptors revised (changed support-
ing cell label to transitional cell)

Figure 9-10 The Sectional Anatomy of the Eye revised
Figure 9-13 The Circulation of Aqueous Humor revised
(enhanced color of arrow showing circulation route)
Figure 9-14 Focal Point, Focal Distance, and Visual
Accommodation revised

Spotlight Figure 9-16 Refractive Problems revised (title
corrected from Accommodation Problems)

Figure 9-19 Bleaching and Regeneration of Visual Pig-
ments revised (added step art and text to improve topic
comprehension)

Figure 9-22 The Middle Ear revised

New Figure 9-23 The Internal Ear

New Figure 9-24 The Semicircular Ducts

New Figure 9-25 The Utricle and Saccule

Figure 9-27 Sound and Hearing revised (added diagram to
better correlate step art and text)

Clinical Note: Cataracts revised (added photograph)

Chapter 10 The Endocrine System

Figure 10-1 Organs and Tissues of the Endocrine System
revised (new art)

Figure 10-2 The Role of Target Cell Receptors in Hormone
Action revised (added step art and text)

Figure 10-3 Processes of Hormone Action revised (added
step art and text to improve topic comprehension)

Figure 10-5 The Location and Anatomy of the Pituitary
Gland revised (new photomicrograph)

Figure 10-6 The Hypophyseal Portal System and the Blood
Supply to the Pituitary Gland revised (added boxed text
to improve topic comprehension)

Figure 10-9 The Thyroid Gland revised (added new dia-
gram to clarify histological details in photomicrograph)
New Figure 10-10 The Homeostatic Regulation of Cal-
cium Ion Concentrations

New Figure 10-12 The Adrenal Gland and Adrenal Hor-
mones (added new photomicrograph and incorporated
former Table 10-3 The Adrenal Hormones)

New Figure 10-14 The Regulation of Blood Glucose
Concentrations

New Clinical Note: Diabetes Mellitus

New Clinical Note: Endocrine Disorders

New Build Your Knowledge: How the ENDOCRINE
SYSTEM integrates with the other body systems presented
so far

Chapter 11 The Cardiovascular System: Blood

Spotlight Figure 11-1 The Composition of Whole Blood
revised

Figure 11-4 The Origins and Differentiation of RBCs,
Platelets, and WBCs revised (replaced specific names of
developing WBCs with “Developmental stages”)

New Figure 11-5 The Role of EPO in the Stimulation of
Erythropoiesis

Figure 11-7 Blood Type Testing revised (part of text, no
longer within a Clinical Note)

New Figure 11-9 The Vascular, Platelet, and Coagulation
Phases of Hemostasis

New Figure 11-10 The Structure of a Blood Clot

Clinical Note: Hemolytic Disease of the Newborn revised
(added new art)

Clinical Note: Abnormal Hemostasis revised (added new
thrombus art)

Chapter 12 The Cardiovascular System: The Heart

New Figure 12-1 An Overview of the Cardiovascular System
Figure 12-3 The Position and Surface Anatomy of the
Heart revised (added new part b of cadaver dissection)



Figure 12-4 The Heart Wall and Cardiac Muscle Tissue re-
vised (improved correlation between parts a and c)

New Spotlight Figure 12-5 The Heart: Internal Anatomy
and Blood Flow

Figure 12-8 Action Potentials and Muscle Cell Contrac-
tion in Skeletal and Cardiac Muscle revised

Figure 12-9 The Conducting System of the Heart revised
(new three-dimensional art in part b)

Figure 12-10 An Electrocardiogram revised (new three-
dimensional art in part b)

Figure 12-11 The Cardiac Cycle revised (art enlarged)
New Figure 12-12 Heart Sounds

Figure 12-13 Autonomic Innervation of the Heart
revised

Clinical Note: Heart Valve Disorders revised (added pho-
tograph of bioprosthetic valve)

Chapter 13 The Cardiovascular System: Blood Vessels
and Circulation

Figure 13-1 A Comparison of a Typical Artery and a Typi-
cal Vein revised (clarified thickness of artery wall)

New Figure 13-2 The Structure of the Various Types of
Blood Vessels

Figure 13-5 Pressures within the Systemic Circuit revised
(clarified pulse pressure within the diagram)

Figure 13-6 Forces Acting across Capillary Walls revised
(added tissue cells to highlight capillary surroundings)
New Figure 13-7 Short-Term and Long-Term Cardiovascu-
lar Responses

New Figure 13-8 The Baroreceptor Reflexes of the Carotid
and Aortic Sinuses

New Figure 13-9 The Chemoreceptor Reflexes

New Figure 13-10 The Hormonal Regulation of Blood
Pressure and Blood Volume

New Spotlight Figure 13-13 Major Vessels of the Systemic
Circuit

New Figure 13-14 Arteries of the Chest and Upper Limb
(incorporates former art and flowchart)

Figure 13-16 Major Arteries of the Trunk revised (added
boxed labels to better correlate art and text)

Figure 13-19 A Flowchart of the Tributaries of the Superior
and Inferior Venae Cavae revised

Figure 13-20 The Hepatic Portal System revised (added
boxed labels to better correlate art and text)

Clinical Note: Arteriosclerosis revised (added photomi-
crograph of a normal coronary artery for comparison)
New Build Your Knowledge: How the CARDIOVASCULAR
SYSTEM integrates with the other body systems presented
so far
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Chapter 14 The Lymphatic System and Immunity

Figure 14-1 The Components of the Lymphatic System
revised (added art depicting lymph and lymphocyte and
red bone marrow)

New Spotlight Figure 14-4 Origin and Distribution of
Lymphocytes

Figure 14-5 The Tonsils revised (added photomicrograph
of pharyngeal tonsil)

Figure 14-9 The Body’s Innate Defenses revised

Figure 14-11 Forms of Immunity revised

Figure 14-13 Antigen Recognition and Activation of
Cytotoxic T Cells revised (added costimulation to step 2
to correlate with text description)

Figure 14-14 The B Cell Response to Antigen Exposure re-
vised (added costimulation to step 2 art)

Table 14-2 Cells That Participate in Tissue Defenses revised
Figure 14-17 A Summary of the Immune Response and Its
Relationship to Innate (Nonspecific) Defenses revised
Clinical Note: “Swollen Glands” revised (added
photograph)

New Build Your Knowledge: How the LYMPHATIC SYSTEM
integrates with the other body systems presented so far

Chapter 15 The Respiratory System

New Figure 15-1 The Structures of the Respiratory System
Figure 15-2 The Respiratory Mucosa revised (mucous
gland added to part a to better correlate art and text)
Figure 15-4 The Anatomy of the Larynx and Vocal Cords
revised (corrected shared labeling between art in part d
and photograph in part e)

Figure 15-6 The Bronchi and Lobules of the Lung revised
(improved clarity of pulmonary lobule anatomy in part b)
Figure 15-7 Alveolar Organization revised (replaced part a
art and part b SEM of lung tissue with photomicrograph)
New Figure 15-8 The Gross Anatomy of the Lungs

New Spotlight Figure 15-10 Pulmonary Ventilation
Figure 15-12 An Overview of Respiratory Processes and
Partial Pressures in Respiration revised

Figure 15-14 A Summary of Gas Transport and Exchange
revised (added partial pressures of oxygen and carbon di-
oxide to improve interpretation of the diagram)

New Spotlight Figure 15-16 The Control of Respiration
Clinical Note: Tracheal Blockage revised (added photo-
graph of Heimlich maneuver)

Clinical Note: Emphysema and Lung Cancer revised
(added photographs of healthy lung and smoker’s lung)
New Build Your Knowledge: How the RESPIRATORY
SYSTEM integrates with the other body systems
presented so far
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Chapter 16 The Digestive System

Figure 16-1 The Components of the Digestive System re-
vised (Teeth and Tongue moved to Accessory Organs of
the Digestive System box)

Figure 16-5 The Salivary Glands revised

Figure 16-7 The Swallowing Process revised

New Spotlight Figure 16-9 Regulation of Gastric Activity
Figure 16-10 The Segments of the Small Intestine revised
(new gross anatomy of the jejunum photograph)

New Figure 16-12 The Activities of Major Digestive Tract
Hormones

Figure 16-13 The Pancreas revised (added a new part b dia-
gram to improve interpretation of part ¢ photomicrograph)
Figure 16-15 Liver Histology revised

Figure 16-17 The Large Intestine revised (added new part
b cadaver photo of cecum and appendix)

Clinical Note: Liver Disease revised (added cirrhosis of
the liver art)

New Build Your Knowledge: How the DIGESTIVE SYSTEM
integrates with the other body systems presented so far

Chapter 17 Metabolism and Energetics

Figure 17-3 Glycolysis revised (clarified text in Step 5)
New Spotlight Figure 17-5 The Electron Transport System
and ATP Formation

Figure 17-6 A Summary of the Energy Yield of Aerobic Me-
tabolism revised (clarified ATP gain per glucose molecule
based on recently accepted lower conversion ratios of ATP
per NADH and FADH,)

Figure 17-9 Lipoproteins and Lipid Transport revised
Figure 17-10 A Summary of Catabolic and Anabolic Path-
ways for Lipids, Carbohydrates, and Proteins revised

Chapter 18 The Urinary System

Figure 18-3 The Structure of the Kidney revised (changed
renal lobe to kidney lobe in part a, added papillary duct
label to part c)

Figure 18-5 A Representative Nephron and the Collecting
System revised (added boxed text into the art)

Figure 18-6 The Renal Corpuscle revised (boxed labels
added to better correlate art and text)

Figure 18-8 The Effects of ADH on the DCT and Collect-
ing Duct revised (added compulsory water reabsorption
and variable water reabsorption)

Spotlight Figure 18-9 A Summary of Kidney Function re-
vised (added art showing urea transporter)

New Figure 18-10 The Renin-Angiotensin-Aldosterone
System and Regulation of GFR

Figure 18-11 Organs for the Conduction and Storage of
Urine revised (clarified center of trigone in part c)

Table 18-4 Water Balance revised (added percentages)
New Build Your Knowledge: How the URINARY SYSTEM
integrates with the other body systems presented so far

Chapter 19 The Reproductive System

Figure 19-1 The Male Reproductive System revised (boxed
labels added to better correlate art and text)

Figure 19-2 The Scrotum, Testes, and Seminiferous
Tubules revised (boxed label added to better correlate art
and text)

Figure 19-5 The Ductus Deferens revised (added ampulla
of ductus deferens label)

Figure 19-6 The Penis revised (new terminology: changed
glans to glans penis)

Figure 19-8 The Female Reproductive System revised
(boxed labels added to better correlate art and text)
Figure 19-9 Oogenesis revised

Figure 19-10 Follicle Development and the Ovarian Cycle
revised (added new photomicrograph of secondary fol-
licle and corrected image magnifications)

Figure 19-11 The Uterus revised

Figure 19-12 The Female External Genitalia revised (cap-
tion now clarifies that left labium minus has been re-
moved to show erectile tissue)

Spotlight Figure 19-14 Regulation of Female Reproduction
revised (clarifies that tertiary follicles are involved in step
2 Follicular Phase of the Ovarian Cycle)

Table 19-1 Hormones of the Reproductive System revised
(new terminology: changed progestins to progesterone.)
Clinical Note: Birth Control Strategies revised (new pho-
tograph of contraceptive devices)

New Build Your Knowledge: How the REPRODUCTIVE
SYSTEM integrates with the other body systems presented
so far

Chapter 20 Development and Inheritance

Figure 20-1 Fertilization revised (step S title)

New Spotlight Figure 20-5 Extraembryonic Membranes
and Placenta Formation

Figure 20-7 Development during the First Trimester revised
Figure 20-8 The Second and Third Trimesters revised
(added new ultrasound photograph in part b)

Table 20-2 An Overview of Prenatal and Early Postnatal
Development revised (includes revised sizes and weights
at different gestational ages)
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An Introduction to
Anatomy and Physiology

Learning Outcomes

These Learning Outcomes tell you what you should be able to do
after completing the chapter. They correspond by number to this
chapter’s sections.

1-1 Describe the basic functions of living organisms.

1-2 Explain the relationship between anatomy
and physiology, and describe various
specialties of each discipline.

1-3 Identify the major levels of organization
in organisms, from the simplest to the most
complex.

1-4 Identify the 11 organ systems of the human
body and contrast their major functions.

1-5 Explain the concept of homeostasis.

1-6 Describe how negative feedback and positive
teedback are involved in homeostatic regulation.

1-7 Use anatomical terms to describe body regions,
body sections, and relative positions.

1-8 Identify the major body cavities of the trunk
and the subdivisions of each.

Clinical Notes Spotlight
Homeostasis and Disease, p. 34 Levels of Organization, p. 33
Imaging Techniques, pp. 48-49
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30 FOUNDATIONS

An Introduction to Studying the Human Body

In this textbook we will introduce you to the essential, in-
ner workings of your body—giving information about its
structure (anatomy) and function (physiology). As a human,
you are most likely very curious, and few subjects arouse so
much curiosity as our own bodies. You will discover how

-
-« Build Your Knowledge

your body works under normal and abnormal conditions
and how it maintains an internal state of balance. As we pro-
ceed, you will see how your body deals with injury, disease,
or anything that threatens that crucial balance in a changing
environment.

Throughout each chapter, you will find Build Your Knowl-
edge boxes that will coach you through anatomy and physi-
ology concepts. This feature will help you connect new
material with what you already know. At the end of each
chapter that closes a body system, you will see a “capstone”

1 =1 All living things display
responsiveness, growth, reproduction,
movement, and metabolism

Learning Outcome Describe the basic functions of living organisms.

We live in a world containing an amazing diversity of living
organisms that vary widely in appearance and lifestyle. One
aim of biology—the study of life—is to discover the common
patterns that underlie this diversity. Such discoveries show
that all living things share these common functions:

e Responsiveness. Organisms respond to changes in
their immediate environment. This property is also
called irritability. You move your hand away from a hot
stove, your dog barks at approaching strangers, fish
are alarmed by loud noises, and tiny amoebas glide
toward potential prey. Organisms also make longer-
term changes as they adjust to their environments.
For example, an animal may grow a heavier coat of fur
as winter approaches, or it may migrate to a warmer
climate. The capacity to make such adjustments is
termed adaptability.

e Growth. Organisms increase in size through the growth
or addition of cells, the simplest units of life. Single-
celled creatures grow by getting larger. More complex
organisms grow primarily by increasing the number of
cells. Familiar organisms, such as dogs, cats, and humans,
are made up of trillions of cells. As such multicellular

Build Your Knowledge page that will illustrate the integra-
tion of the body system with the other body systems pre-
sented up to that point in the book. Be sure to read every
Build Your Knowledge box or page so that you can build
your knowledge—and confidence!

organisms develop, individual cells become specialized to
perform particular functions. This specialization is called
differentiation.

o Reproduction. Organisms reproduce, creating new gen-
erations of similar, but not identical, organisms.

o Movement. Organisms can move. Their movement may
be internal (transporting food, blood, or other materi-
als within the body) or external (moving through the
environment).

e Metabolism. Organisms rely on complex chemical reac-
tions to provide the energy required for responsiveness,
growth, reproduction, and movement. They also build
complex chemicals, such as proteins. Metabolism refers to
all the chemical operations in the body.

For normal metabolic operations, organisms must absorb
materials from the environment. To generate energy efficiently,
most cells require various nutrients they obtain in food, as well
as oxygen, a gas. Respiration refers to the absorption, transport,
and use of oxygen by cells. Metabolic operations often generate
unneeded or potentially harmful waste products that must be
eliminated through the process of excretion.

For very small organisms, absorption, respiration, and ex-
cretion involve the movement of materials across exposed
surfaces. But creatures larger than a few millimeters across
seldom absorb nutrients directly from their environment.
For example, humans cannot absorb steaks, apples, or ice
cream without processing them first. That processing, called





