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Digital Tools for Your Success

Presentation Tools Allow Instructors to Customize Lecture

Enhanced Lecture Presentations contain lecture outlines,
art, photos, tables, and animations embedded where appropri-
ate. Fully customizable, but complete and ready to use, these
presentations will enable you to spend less time preparing
for lecture!

Take Your Course Online—Easily—with
One-Click Digital Lecture Capture

Tegrity in Connect® is a tool that makes class time available
24/7 by automatically capturing every lecture. With a sim-
ple one-click start-and-stop process, you capture all computer
screens and corresponding audio in a format that is easy to
search, frame by frame. Students can replay any part of any
class with easy-to-use, browser-based viewing on a PC, Mac,
or mobile device.

Educators know that the more students can see, hear, and
experience class resources, the better they learn. In fact, stud-
ies prove it. Tegrity’s unique search feature helps students
efficiently find what they need, when they need it, across an
entire semester of class recordings. Help turn your students’
study time into learning moments immediately supported by
your lecture. With Tegrity, you also increase intent listening
and class participation by easing students’ concerns about
note-taking. Using Tegrity in Connect will make it more
likely you will see students’ faces, not the tops of their heads.

Remote Proctoring and Browser-
Locking Capabilities

Remote proctoring and browser-locking capabilities, hosted
by Proctorio within Connect, provide control of the assess-
ment environment by enabling security options and verifying
the identity of the student.

Seamlessly integrated within Connect, these services
allow instructors to control the assessment experience by ver-
ifying identification, restricting browser activity, and moni-
toring student actions.

Animations—More than 100 animations bring key concepts
to life; available for instructors and students.

Accessible PPTs—Our lecture presentations are formatted
per the latest accessibility guidelines. Alternative text, written
by our textbook author team, is included for all images and
static tables.

Janice Haney Carr/CDC
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Instant and detailed reporting gives instructors an at-a-
glance view of potential academic integrity concerns, thereby
supporting evidence-based claims and avoiding personal bias.
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Every learner has unique needs. Uncover where and when
you’re needed with the new Polling tool in McGraw Hill Con-
nect! Polling allows you to discover where students are in real
time. Engage students and help them create connections with
your course content while gaining valuable insight during lec-
tures. Leverage polling data to deliver personalized instruc-
tion when and where it is needed most.

Microbiology NewsFlash

NewsFlash brings the real world into your classroom! These
activities in Connect tie current news stories to key concepts.
After interacting with a contemporary news story, students
are assessed on their ability to make the connections between
real-life events and course content.

Relevancy Modules for Microbiology

With the help of our Relevancy Modules within McGraw Hill
Connect, students can see how microbiology actually relates
to their everyday lives. For select microbiology titles, students
and instructors can access the Relevancy Modules eBook at
no additional cost. Auto-graded assessment questions which
correlate to the modules are also available within Connect.
Each module consists of videos, an overview of basic scien-
tific concepts, and then a closer look at the application of
these concepts to the relevant topic. Some topics include
microbes and cancer, fermentation, vaccines, biotechnology,
global health, SARS-CoV-2, antibiotic resistance, and several
others.

I Virtual Labs and Lab
Simulations

While the biological sciences are hands-on disciplines,
instructors are often asked to deliver some of their lab com-
ponents online: full online replacements, supplements to pre-
pare for in-person labs, or make-up labs.

These simulations help each student learn the practical
and conceptual skills needed, then check for understand-
ing and provide feedback. With adaptive pre-lab and post-
lab assessment available, instructors can customize each
assignment.

From the instructor’s perspective, these simulations may
be used in the lecture environment to help students visual-
ize complex scientific processes, such as DNA technology or
Gram staining, while at the same time providing a valuable
connection between the lecture and lab environments.

Virtual Labs

ReadAnywhere®

Read or study when it’s convenient for you with

McGraw Hill’s free Read Anywhere® app. Avail-
able for iOS or Android smartphones or tablets, ReadAny-
where gives users access to McGraw Hill tools including the
eBook and SmartBook® 2.0 or Adaptive Learning Assign-
ments in Connect. Take notes, highlight, and complete assign-
ments offline—all of your work will sync when you open
the app with Wi-Fi access. Log in with your McGraw Hill
Connect username and password to start learning—anytime,
anywhere!

OLC-Aligned Courses: Implementing
High-Quality Instruction and
Assessment through Preconfigured
Courseware

In consultation with the Online Learning Consortium (OLC)
and our certified Faculty Consultants, McGraw Hill has cre-
ated preconfigured courseware using OLC’s quality scorecard
to align with best practices in online course delivery. This turn-
key courseware contains a combination of formative assess-
ments, summative assessments, homework, and application
activities, and can easily be customized to meet each instruc-
tor’s needs and desired course outcomes. For more informa-
tion, visit https://www.mheducation.com/highered/olc.

Test Builder in Connect

Available within Connect, Test Builder is a cloud-based tool
that enables instructors to format tests that can be printed,
administered within a Learning Management System, or
exported as Word documents. Test Builder offers a modern,
streamlined interface for easy content configuration that
matches course needs, without requiring a download.

Test Builder allows you to:

o access all test bank content from a particular title.

o easily pinpoint the most relevant content through robust
filtering options.

o manipulate the order of questions or scramble questions
and/or answers.

e pin questions to a specific location within a test.

o determine your preferred treatment of algorithmic questions.

« choose the layout and spacing.

» add instructions and configure default settings.

Test Builder provides a secure interface for better protection
of content and allows for just-in-time updates to flow directly
into assessments.




Create: Your Book, Your Way

McGraw Hill’s Content Collections Powered by Create® is
a self-service website that enables instructors to create cus-
tom course materials—print and eBooks—by drawing upon
McGraw Hill’s comprehensive, cross-disciplinary content.
Choose what you want from our high-quality textbooks, arti-
cles, and cases. Combine it with your own content quickly
and easily, and tap into other rights-secured, third-party
content such as readings, cases, and articles. Content can be
arranged in a way that makes the most sense for your course,
and you can include the course name and information as well.
Choose the best format for your course: color print, black-
and-white print, or eBook. The eBook can be included in your
Connect course and is available on the free Read Anywhere®
app for smartphone or tablet access as well. When you are
finished customizing, you will receive a free digital copy to
review in just minutes! Visit McGraw Hill Create®—www
.mcgrawhillcreate.com—today and begin building!

Reflecting the Diverse World Around Us

McGraw Hill believes in unlocking the potential of every
learner at every stage of life. To accomplish that, we are ded-
icated to creating products that reflect, and are accessible to,

all the diverse, global customers we serve. Within McGraw
Hill, we foster a culture of belonging, and we work with part-
ners who share our commitment to equity, inclusion, and
diversity in all forms. In McGraw Hill Higher Education, this
includes, but is not limited to, the following:

o Refreshing and implementing inclusive content guidelines
around topics including generalizations and stereotypes,
gender, abilities/disabilities, race/ethnicity, sexual orienta-
tion, diversity of names, and age.

« Enhancing best practices in assessment creation to elimi-
nate cultural, cognitive, and affective bias.

o Maintaining and continually updating a robust photo library
of diverse images that reflect our student populations.

e Including more diverse voices in the development and
review of our content.

o Strengthening art guidelines to improve accessibility by
ensuring that meaningful text and images are distinguish-
able and perceivable by users with limited color vision and
moderately low vision.




Student-Friendly lllustrations
Introduce the “big picture”

Focus figures provide an overview or highlight a key
concept.

Keep the big picture in focus

A highlighted mini-version of the overview figure is
often incorporated into the upper left corner of subse-
quent figures, helping students see how those figures
fit into the big picture.
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T2 How does cell. o

site is responsible for that recognition (figure 15.2). The
antigen receptors on a single lymphocyte are identical and
therefore recognize the same antigen, but because the body
has hundreds of millions of different B cells and T cells, the
immune system can recognize a nearly infinite assortment
of antigens. General characteristics of the receptors are as
follows:

T-cell receptors (TCRs). These are on T cells. Conven-
tional TCRs only bind an antigen “presented” by one of
the body’s own cells, an interaction guided by a surface
molecule called a CD marker (CD stands for cluster of
differentiation to reflect that scientists use the molecules
to distinguish different groups of cells). Cytotoxic T cells
have a CD marker called CDS, and the cells are some-
times referred to as CD§ T cells or CD8+ T cells: in
contrast, helper T cells have a CD marker called CD4,

and effector functions; antigen receptors and memory cells are not shown.

and the cells are sometimes referred to as CD4 T cells or
CD4+ T cells.

B-cell receptors (BCRs). These are on B cells. BCRs are
essentially membrane-anchored versions of the Y-shaped
antibody molecules that the B cell is programmed to
make. Unlike T-cell receptors, BCRs bind free antigens
(in other words, antigens not presented by one of the
body’s own cells). The two arms of the BCR are identical
to each other, resulting in two antigen-binding sites.

Cell-mediated and humoral immunity are both powerful
and, if misdirected, can damage the body’s own tissues. To
provide the immune tolerance necessary to prevent inappro-
priate responses, two sequential processes are used:

m Central tolerance. This takes place as lymphocytes
mature (T cells in the thymus and B cells in the bone
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FOCUS ON UNDERSTANDING . ..

Walk through the processes

Step-by-step figures direct the student using numbered icons,
often with corresponding icons in the text.

“The text and illustrations are ‘tight’ and give each other
good support.”
—Richard Shipee, Vincennes University

Gene A Gene B Gene C
R Y

Low levels of gene A No transcription of gene B
transcription generates leads to no synthesis of
some transcripts of protein B.

the gene.

FAwA WA
ﬂqAJ
Translation of each of

the gene A transcripts
generates some protein A,

) generates many molecules of protein C.
- & ¥
& %

Continuous transcription of
gene C generates many
transcripts of the gene.

FIGURE 7.4 The Level of Gene Expression Can Be Controlled g @ 8&

[E3 How does the fact that mRNA is quickly degraded help a cell gene exp

Introduce the body systems

Each disease chapter includes a stunning figure that intro-
duces the students to the anatomy of the body system.

or a phage. Thus, if DNAse prevents the recipient cell from
acquiring DNA, the donor’s DNA must have been naked.

Competence

In order for transformation to occur, the recipient cell must
be competent—a specific physiological state that allows the
cell to take up DNA. Most competent bacteria take up DNA
regardless of its source, but some species accept DNA only
from closely related bacteria; the recipient recognizes the
related donor DNA by characteristic nucleotide sequences
located throughout the genome.

In the several dozen prokaryotic species that can become
competent naturally, the process is tightly controlled. Some
species are always competent, whereas others become so
only under specific conditions, such as when the population
reaches a certain density or when nutrients are in short supply.
The fact that some species become competent only under
precise envi i ghlights the re
ability of seemingly simple cells to sense their surroundings
and adjust their behavior accordingly.

E. coli and most other organisms commonly used in
biotechnology do not become competent naturally, but they
can be induced to take up DNA by treating them with certain
chemicals and conditions. This section will focus only on the
natural processes.

The Process of Natural Transformation

Figure 8.19 illustrates the steps of natural transformation,
using the transfer of genes conferring streptomycin resistance
to a streptomycin-sensitive cell as an example:

@ A double-stranded donor DNA molecule encoding
streptomycin resistance (Str*) binds to a specific receptor
on the surface of the competent cell.

@ One strand of the donor DNA enters the cell; nucleases at
the cell surface degrade the other strand.

@ Inside the recipient cell, the strand of donor DNA integrates
into the recipient’s genome by homologous recombination;
the recipient’s DNA strand it replaces will be degraded.

@ When the recipient cell’s chromosome is replicated, only
one copy will contain the donor DNA (because only one
strand of DNA entered the cell and was integrated into
the double-stranded genome). Thus, when the recipient
cell divides, only one daughter cell will inherit the
Str® gene.

® The transformed cell (the daughter cell that inherited the
Str® gene) grows on a medium containing streptomycin;
other cells are killed.

The example just described only focused on the transfer of

the Str® gene. In an actual transformation experiment, many

other donor genes will have been transferred and incorporated

by cells of the recipient strain. Those cells, however, will go
without a ism to recognize them.

Part! Life and Death of Microorganisms 219

1) Gene conferring Str*

&)

Double-stranded DNA binds to the surface of a competent cell

|

S <p)

Single strand enters the cell; the other strand is degraded.

'

oY),

The strand integrates into the recipient cell's genome by homologous:
recombination. The strand it replaced will be degraded.

daughter cell —‘ daughter ce\l—‘

L &

After replicating the DNA, the cell divides.

Non-transformed cells (Str®) die on streptomycin-containing medium,
whereas transformed cells (Str®) can multiply.

Recipient chromosome:

Gene
conferring St

'@_

@ FIGURE 8.19 Bacterial Transformation The donor DNA in this
case contains a gene conferring resistance to streptomycin (Str).

JEd How would this if doubl porated into the
donor cell's chromosome?

_ roAssessment 8.7

In bacterial transformation, DNA is released from donor cells and
taken up by competent recipient cells. Competent cells bind DNA
and take up a single strand; that strand then integrates into the
genome by homologous recombination.

19. How does DNase prevent transformation?

20. Describe two ways by which DNA can be released from cells.

21. In step 3 of figure 8.19, if a DNA repair mechanism
immediately repairs the mismatch between the integrated
donor strand and the recipient’s chromosomal strand, how
would the final outcome of the process be affected? kJ

Encourage deeper understanding

Figures have accompanying questions that encourage
students to think more carefully about the concept illus-

trated in a figure.
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FIGURE 24.1 The Digestive System Some of the disease conditions that can affect the system are shown in red.




Student-Friendly Chapter Features

Provide the tools for understanding

Key Terms for each chapter are defined on the
opening page.

Share the history

A Glimpse of History opens each chapter, fea-
turing engaging stories about the people who pio-
neered the field of microbiology.

Define the expectations

Learning outcomes are found at the beginning
of each numbered section, allowing organization,
evaluation, and assessment of instruction.

A Glimpse of History

Cholera is a very old disease, thought to have originated in the Far
East thousands of years ago. With the increased shipping of goods and
the mobility of people during the nineteenth century, cholera spread
from Asia to Europe and then to North America. The disease caused
‘major epidemics in the nineteenth century.

John Snow (1813-1858), a London physician, demonstrated that
cholera was transmitted by contaminated water. He observed that
almost all people who contracted the disease during an outbreak in
1854 got their water from a well on Broad Street, whereas neighbors
who got their water elsewhere were unaffected. Even though the germ
theory of disease had not yet been described, Snow was able to per-
suade local authorities to remove the pump handle from the suspected
well so that people were forced to get their water elsewhere. Although
the number of new cases decreased, Snow’s explanation that chol-
era was a waterborne disease was not accepted by most doctors and
government officials, partly because the outbreak had already begun
subsiding before the handle was removed. By 1866, however, it was
obvious that cholera occurred in areas where water had been contami-
nated with sewage, just as Snow had proposed. Public health agencies
then played a major role in preventing epidemic cholera. In 1884 Rob-
ert Koch provided convincing evidence for the germ theory of disease
after isolating Vibrio cholerae, the bacterium that causes cholera.

started in Yemen. By April 2021, the country had reported

In late 2016, the largest cholera epidemic ever recorded
over 2.5 million suspected cases and nearly 4,000 deaths.

KEY TERMS

Cirrhosis Scarring of the liver that
interferes with normal liver function.

the syndrome of nausea, vomiting,
diarrhea, and abdominal pain.
Dental Caries Damage o tooth  Gingivitis Inflammation of the
enamel resulting from acids produced — gums.

as microbes in dental plague ferment

R Hemolytic Uremic Syndrome

(HUS) Serious condition
Dental Plaque A biofilm on a tooth characterized by red blood cell
surface. breakdown and kidney falure.
Dysbiosis An imbalance in the Hepatitis Inflammation of the liver.
e S Oral Rehydration Therapy (ORT)
A treatment used to replace fluid and
clectrolytes lost due to diarthea.

Dysentery A serious form of
diarthea characterized by blood, pus,
IEBREEEES, Periodontitis Inflammation of the
Gastritis of the lining (i ing the
of the stomach. teeth).

Gastroenteritis Inflammation of the

lining of the stomach and intestines:

Conditions for the crisis were created by an ongoing war that
devastated Yemen's health services and infrastructure, leaving
more than 14 million people without access to safe drinking
water. Although the WHO manages a stockpile of an oral chol-
era vaccine for use during epidemics, Yemen's unstable situa-
tion caused significant delays in initiating and then maintaining
the vaccination programs. In addition, the sheer size of the epi-
demic and mass migration of people created further problems
for disease control. Several humanitarian agencies responded
to the crisis by opening up cholera treatment facilities, running

igns for discase p ion, delivering tanks of
clean water to people, and training healthcare workers across the
country to deal with the huge number of cholera cases—a multi-
disciplinary effort that demonstrates the importance of the One
Health approach to disease control described in section 19.3.
These efforts slowed the spread of disease, but the long-term
solution requires a stable source of clean water.

244 = Anatomy, Physiology, and
Ecology of the Digestive System

Learning Outcomes
1. Describe the characteristics and functions of the digestive
system components
2. Describe the significance of the normal intestinal microbiota.

The main purpose of the digestive system is to convert the
food we eat into a form that the body’s cells

an use as a

629

Assess understanding

A MicroAssessment at the end of each numbered section
summarizes the concepts and includes review questions, usu-
ally featuring one that stimulates critical thinking (indicated
by a light bulb icon).

Engage the reader

MicroBytes found throughout the chapter provide small
“bytes” of information, capturing the reader’s attention.

MicroAssessment 3.2

Peptidoglycan is a molecule unique to bacteria that provides
strength to the cell wall. The Gram-positive cell wall is composed
of a relatively thick layer of peptidoglycan as well as teichoic acids.
The Gram-negative cell wall has a thin layer of peptidoglycan and
a lipopolysaccharide-containing outer membrane. Penicillin and
lysozyme interfere with the structural integrity of peptidoglycan.
Mycoplasma species lack a cell wall. Although archaea have a
variety of cell wall types, most have S-layers.

4. What is the significance of lipid A?
5. How does the action of penicillin differ from that of lysozyme?

6. Explain why penicillin kills only actively multiplying cells,
whereas lysozyme kills cells in any stage of growth. 14

MicroByte

in the world!

There are more bacteria in one person’s mouth than there are people




FOCUS ON UNDERSTANDING . ..

Highlight the relevance

Focus on a Case boxes describe realistic clinical, veterinary,
or environmental situations, along with questions and discus-
sions designed to highlight the relevance of the information.

Provide perspective

Focus Your Perspective boxes show how micro-
organisms and their products influence our lives in
many different ways.

Introduce the concepts

Focus on a Disease boxes introduce a general cate-

|_Focuc oN A cacE PRI

A 9-year-old boy with cystic fibrosis—a
genetic disease that causes a number of prob-
lems, including the buildup of thick, sticky
mucus in the lungs—complained of feeling
tired, out of breath, and always coughing.
When his mother took him to the doctor, she
mentioned that his cough was  productive,
meaning that it contained sputum (pronounced
spew-tum). She was particularly concerned that
the sputum was a blue-green color. His doctor
immediately suspected a Pseudomonas aerugi-
nosa lung infection—a common complication
of cystic fibrosis. A sputum sample was col-
lected and sent to the clinical laboratory.

In the clinical laboratory, the sample was
plated onto MacConkey agar and blood agar
and incubated. Mucoid colonies surrounded
by a bluish-green color grew on both types
of agar media. The colonies on MacConkey
had no pink coloration, so the medical tech-

The patient was treated with antibiot-
ics, with only limited success. Like most
cystic fibrosis patients, he developed
a chronic lung infection that required
repeated treatments.

1. What role did cystic fibrosis play in
the disease process?
. What is the significance of the mucoid
phenotype of the colonies?
. How would the siderophore (the
iron-binding compound) benefit the
bacterium?

©

w

S

Why would the boy’s lung infection
make his pre-existing respiratory
problems even worse?

Discussion
1. Cystic fibrosis patients often have an
accumulation of thick mucus in their

w

Pseudomonas aeruginosa cells to form
biofilms. The biofilm protects the bacte-
rial cells from various components of the
immune system, including host defense
peptides  (antimicrobial peptides) and
phagocytes. Bacteria growing within a
biofilm are much more difficult for the
immune system to destroy.

Siderophores help the bacterium obtain
iron from the host. Recall that the body’s
iron-binding proteins (lactoferrin and
transferrin) prevent microbes from using
the host’s iron supply and thereby limit
their growth. Microorganisms that make
siderophores essentially engage in a
“tug-of-war” with the body over iron.
That tug-of-war is especially important
for P. aeruginosa because iron levels
influence biofilm formation. When iron
is limiting, . aeruginosa cells are motile

mation.

i E
Q QUR PERSP 9.1
The COVID-19 The Power of

The COVID-19 response is an excellent
illustration of the power of biotechnology.
Because of several technologies described
in this chapter, the pandemic’s global

. At i i

CRISPR-Cas-based tests that give results in
under an hour. While the first version of this
test was authorized for use only in certified
Iaboratories, researchers are also developing
versions for on-site use.

in fewer deaths than feared or predicted
SARS-CoV-2, the virus that causes
COVID-19, has an RNA genome. When
the virus was first discovered in China,
researchers used the enzyme reverse tran-
scriptase (o make a cDNA copy of its
genome. That cDNA was then cloned and
sequenced, and the information was shared
with scientists around the world, initiating
a global effort to control the dis
A major part of any disease control effort
is diagnosing patients who have the discase.

Data obtained via high-throughput
sequencing were used to track the global
spread of SARS-CoV-2. The tracking
methods rely on detecting spontaneous
mutations that inevitably occur as the
virus replicates; these mutations serve
as evolutionary markers. For example,
viral genomes from a cluster of early
cases in the Seattle area all shared the
same unusual mutation, indicating that
they all descended from the same source
(see Focus Your Perspective 21.1). Using

ction in
sponse
) _ e lungs
‘;xdl(:m:n. nhedknuwlcdge gained e hope- Briom the
ully be used to prevent a similar pan- B ose
demic in the future Brccs
The fact that the genome sequence o
of SARS-CoV-2 was known early on e
facilitated research aimed at develop- “;‘ "h
ing targeted antiviral therapies as well of which
ies in their

as vaccines, as described in Focus on
the Future 20.1. By analyzing the viral
genome, scientists determined the amino

acid sequences of key proteins essential
for viral replication. Relatively soon there-
after, the three-dimensional structures of
three of those proteins were determined—
one that the virus uses to attach to and
then enter host cells (its spike protein),
one it uses to replicate its genome (its

Diagno;
individ
extent
tion. B
genom
they qt
diagnos|

gory of disease (pneumonia, diarrheal disease, menin-
gitis, sexually transmitted infections), giving students
a framework for understanding specific diseases.

« Summary briefly reviews the key points.

» Short Answer questions review major chapter concepts.

o Multiple Choice questions allow self-testing; answers are pro-
vided in Appendix IV.

« Application questions provide an opportunity to use knowledge

of microbiology to solve real-world problems.

Critical Thinking questions encourage practice in analysis and

problem solving that can be used by the student in any subject.

Wi

Pneumonia is a disease of the lower respiratory tract caused by
bacterial, viral, or fungal infection of the lungs: the infection elic-
its an inflammatory response, resulting in the alveoli (air sacs)
filling with fluids such as pus and blood. Pneumonia is the lead-
ing cause of death due to infectious disease in the United States.

Signs and Symptoms

The signs and symptoms of pneumonia generally include cough,
chills, shortness of breath, fever, and chest pain. In severe cases, the
patient may develop cyanosis (bluish skin color) due to poor blood
oxygenation. Pneumonia ranges from mild to life-threatening,
depending largely on the causative agent but also on any under-
lying health problems of the patient. It is often accompanied by

The damage from pneumonia is largely a result of the
inflammatory response. As the capillaries become leaky dur-
ing inflammation, fluids collect in the alveoli and interfere with
0, and CO, exchange. Tn addition, phagocytes and other leuko-
cytes are recruited to the site of infection, and mucus production
increases. In severe cases, accumulating leukocytes and mucus
create a thick substance that may clog the alveoli, a condition
called consolidation. The inflammatory response seen in severe
pneumonia often affects nerve endings in the pleura, causing
pain. Fatal respiratory failure occurs when the lungs can no lon-
ger adequately oxygenate the blood or expel CO,.

Epidemiology

a productive cough, meaning that a pus- and s g
fluid called sputum comes up from the lungs.

Some pathogens cause what are referred to as atypical pneu-
monias, not because the diseases are uncommon, but because the
symptoms or the treatments are slightly different than those of
the more established types. “Walking pneumonia” is a term often
used to describe some atypical pneumonias because of the milder
symptoms observed.

To diagnose pneumonia, a physician uses a stethoscope to listen
for a characteristic crackling or bubbling sound that occurs in the
lungs as air pa  fluid in the alveoli. A chest X ray will likely
be done to determine which parts of the lung are infected; areas of
infection usually appear as white shadows. The patient may also be
asked to give a sputum sample, which can be examined microscopi-
cally and inoculated onto appropriate laboratory media as part of

are often categorized as cither ity-acquired,
hey develop in members of the general public, or health-
care-associated, meaning they develop in hospitalized patients
or other people within the healthcare system. Some types of

cquired (CAP) are Most,
however, originate from the patient’s own upper respiratory
microbiota. These organisms may gain access to the lungs when a
person inadvertently inhales his or her own throat secretions. As
with CAPs, healthcare-associated pneumonias (HCAP) often
oceur when the patient inhales his or her own upper respiratory
microbiota. Patients at particular risk are those on mechanical
ventilators used to help breathing, because the ventilator tube
provides a portal for microbes to enter the lower airways. Pneu-
monias that develop this way are further classified as ventilator-
associated pneumonias (VAPS).

the process to identify a bacterial or fungal cause of
Pathogenesis

Various bacteria, viruses, and fungi can all cause pneumonia,
but typically only when the respiratory tract defenses are not func-

and
Bacterial and fungal pneumonias are treated with antimicrobial
medications, chosen according to the susceptibility of the ca
ative agent. U bacteria that cause healthcare-associa

Review the information

End-of-chapter review encourages students to revisit the
information.

Build the story

Logical chapter order helps students understand
and connect the concepts.

The Immune Wars
Innate immunity (chapter 14)
Adaptive immunity (chapter 15)

m===p  The Pathogens Fight Back
Pathogenesis (part of chapter 16)

FIGURE 17.1 The Host-Pathogen Trilogy

[J How does immunization prevent disease?

s> The Return of the Humans

(Knowledge Is Power)

Immunization and immunotherapy (chapter 17)
Epidemiology (chapter 19)

Antimicrobial medications (chapter 20)




Student-Friendly Descriptions
Include analogies

WHY? Analogies provide students a comfortable framework for making
sense of difficult topics. Here’s an example from chapter 14.

Innate Immunity: The innate immune system is easiest to under-
stand by considering it as three general interacting components: first-
line defenses, sensor systems, and innate effector actions. As a useful
analogy, think of the defense systems of a high-security building or
compound: The first-line defenses are the security walls surrounding
the property; the sensor systems are the security cameras scattered
throughout the property, monitoring the environment for signs of inva-
sion; and the effector actions are the security teams sent to remove
any invaders that have been detected, thereby eliminating the threat
(figure 14.1a).

Emphasize the logic

WHY? Descriptions that emphasize the logic of processes make it easier for
students to understand and retain the information. Here’s an example from
chapter 6.

Steve Cole/E+/Getty Images
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Moodboard/Brand X Pictures/Getty Images
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TABLE 6.2 | Precursor Metabolites

Role Made From Precursor Metabolite) Pathway (or Step) Generated

@ phosph 1 Glycolysis

@ Fructose-6-phosphate

Peptidoglycan Glycolysis

Dihydroxyacetone phosphate
3-Phosphoglycerate
) Phosphoenolpyruvate
Pyruvate
Ribose-5-phosphate
Erythrose-4-phosphate
@D Acetyl-CoA
) aKetoglutarate

Oxaloacetate

Lipids (glycerol component)
Proteins (the amino acids cysteine, glycine, and serine)

Proteins (the amino acids phenylalanine, tryptophan, and tyrosine)
Proteins (the amino acids alanine, leucine, and valine)

Nucleic acids and proteins (the amino acid histidine)

Proteins (the amino acids phenylalanine, tryptophan, and tyrosine)
Lipids (fatty acids)

Proteins (the amino acids arginine, glutamate, glutamine, and proline)

Proteins (the amino acids aspartate, asparagine, isoleucine, lysine,

Glycolysis
Glycolysis

Glycolysis

Glycolysis

Pentose phosphate cycle
Pentose phosphate cycle
Transition step

TCA cycle

TCA cycle

methionine, and threonine)

Note: The colored icons in the table are used in figures throughout the chapter to represent the respective precursor metabolites.

Introduce the players: Cerzain
intermediates of catabolic pathways
can be used in anabolic pathways, link-
ing these two types of pathways. These
intermediates—precursor metabo-
lites—serve as carbon skeletons from
which subunits of macromolecules can
be made (table 6.2).

Reinforce the concept: A cell’s
metabolic pathways make it easy

for that cell to use a single type of
substrate like glucose for multiple
purposes. Think of the cells as exten-
sive biological recycling centers that
routinely process millions of glucose
molecules (figure 6.9). Molecules
that remain on the central decon-
struction line are oxidized completely
to CO,, releasing the maximum
amount of energy. Some breakdown
intermediates, however, can exit that
line to be used in biosynthesis.

Put the pieces together: Three
key metabolic pathways—the central

metabolic pathways—gradually oxidize
glucose to CO,, summarized as follows:

C6H]206 + 6 02 - 6 COZ ar 6H20
(glucose) (oxygen) (carbon dioxide) (water)

The pathways are catabolic, but the precur-
sor metabolites and reducing power they
generate can also be diverted for use in
biosynthesis.

xiii



Student-Friendly Disease Presentations
Help students think like experts

Within each body system chapter, diseases are separated by
major taxonomic category (bacteria, viruses, fungi, protozoa).
This organization reflects a major consideration with respect
to treatment options, an important consideration for students
going into healthcare-related fields.

PartlV Infectious Diseases 603

22.4 = Fungal Diseases of the Skin

Learning Outcomes
9. Describe the characteristics of superficial cutancous mycoses,
including the role of dermatophytes in these infections.
10. Compare and contrast the roles of Malassezia furfir and
Candida albicans in discase.

Diseases caused by fungi are called mycoses. Several fungi
are responsible for mild o serious infections of the skin. The
severity of most fungal infections is influenced by various
host factors, including age and overall health.

Superficial Cutaneous Mycoses

A group of molds called dermatophytes can invade hair, nails,
and the keratinized layer of the skin. The resulting mycoses have
common names such as jock itch, athlete’s foot, and ringworm,
as well as Latin names that describe their location: tinea capitis
(scalp), tinea barbae (beard), tinea axillaris (armpit), tinea
corporis (body), tinea cruris (groin), and tinea pedis (feet), to W /
list a few. Tinea simply means “worm,” which probably reflects [

early misconceptions about the cause of these diseases. FIGURE 22.19 Dermatophytes (a) Tinea pedis, usually caused

by species of Trichophyton. (b) Large boat-shaped conidia of

Microsporum gypseum, a cause of scalp ringworm in children.
a: carroteater/Getty Images: b: . Lucille K. Georg/CDC:

Signs and Symptoms

Most people colonized by dermatophytes have no signs or symp-
toms. Others complain of itching, a bad odor. or a rash. In ring-
worm, the rash at the site of infection appears ‘
surrounded by redness at the outer edge, producing irregular

rings or a lacy pattern on the skin. On the scalp, patchy areas of ~ armpits). The fungi produce an enzyme called keratinase that

Whatis the common name for tinea pedis?
pe

nailbed. Sometimes, a rash consisting of fine papules and vesicles ~ MOist
develops away from the infected area. This rash is referred to as Fungal products diffuse into the dermis and provoke an

products of the infecting fungus. to be more resistant to infection than children. Children are

Causative Agents
Dermatophytes are a group of skin-invading molds that  Epidemiology
includes members of the genera Epidermophyton, Microspo-
rum, and Trichophyton (figure 22.19). They can be grown on
culture media especially designed for molds and are usually
identified by their colony and microscopic morphologies.
Biochemical tests and polymerase chain reaction (PCR)
may be used as well. However, identification is not always
necessary, because treatment for all dermatophyte infections
is essentially the same.

Patient age, the virulence of the infecting fungal strain, and
moisture availability are important factors in determining the
course of infection. Common causes of excessive moisture
include obesity where folds of skin lie together, tight clothing,
and plastic or rubber footwear. Potentially pathogenic molds
may be present in soil and on pets such as cats and dogs; fungi
acquired from these sources tend to cause more noticeable
signs and symptoms in humans.

Pathogenesis Treatment and Prevention

The normal skin is generally resistant to fungal invasion,  Several over-the-counter and prescription medications, such
but der can invade ker: ing cells and  as clotrimazole (an azole) and terbinafine (an allylamine),
structures in areas of the body where skin is moist (groin,  can be used to treat superficial skin infections. Nail infections

Summarize each disease’s characteristics

Summary tables serve as brief reminders of the important features of each
disease. Major diseases are represented with an enhanced summary table
that includes an outline of the disease process keyed to a human figure,
showing the entry and exit of the pathogen.

Review the diseases as a group

Each disease chapter ends with a table that summarizes the key features of
the diseases discussed in that chapter.

Xiv

22 skin Infections 581

A Glimpse of History 581
Key Terms 581

221

222

223

224

Anatomy, Physiology, and
Ecology of the Skin 581

Bacterial Diseases of the
Skin 583

Acne Vulgaris 583

Hair Follicle Infections 584

Staphylococcal Scalded Skin Syndrome 588

Impetigo 589

Rocky Mountain Spotted Fever 590

Cutaneous Anthrax 592

Viral Diseases of the Skin 593
Varicella (Chickenpox) and Herpes Zoster (Shingles) 593

Rubeola (Measles) 595
Rubella (German Measles) 598

Other Viral Rashes of Childhood 600

Warts 602

Fungal Diseases of the Skin 603
Superficial Cutaneous Mycoses 603

Other Fungal Diseases 604

FOCUS ON A CASE 22.1 599

FOCUS YOUR PERSPECTIVE 22.1 Mpox Outbreak 597
DISEASES IN REVIEW 22.1: Common Bacterial, Viral, and Fungal Skin

Diseases 605

SUMMARY 606
REVIEW QUESTIONS 606

air loss can occur, leaving a fine stubble of short hair behind. breaks down the protein, allowing them to use it as a nutri- ° .

It kot ik st vy s o SN S, i nvadeda el ih s vy Provide a consistent conceptual framework
 dermatophyid. o i reacton  result o lergc rctions o immune reaction, which probably explins why aduls tend Disease discussions are separated into consistent subsec-
ki s hat ek T et foring o and s, tions, providing a conceptual framework and breaking the
material into “bite-sized” pieces.

Diseases in Review 211

Respiratory System Diseases

Part! Lite and Death of Microorganisms 577

Disease Causative Agent Comment

Often gether; are unknown
otits media (earachel, sinus  nfluenzae or
infection Streptococeus preumonioe

P b

(strep throat) o

antibotics.
Diphtheria

diphtherice Upper respiratory ract Preventable by vaccination.

VIRAL INFECTIONS OF THE UPPER RESPIRATORY TRACT
Common cold Ruinoviruses and other

Adenovirus upper Adenovinuses
respiratory ract nfections

Runny nose, sore throat, and cough are due to the inflammatory
response and cell destruction,

Similar to the common cold but with fever;spread to the lower
respiratory tract can result in severe disease.

inhe throat people; causes disease.
‘when mucocilary escalator s impaied or with underlying conditions
Vaccines that protect against mulliple serotypes are avaiiable.

commonly K. preumonioe

. bloody,
jely-ike sputum. Drug resistance is & major problem

(*walking preumonia’)

miltary recruis. Cannot be treated with mecications that inhibit el
wall synthesis.

Pertussis (‘whooping
)

Tuberculosis (TB") Mycobacterium
tuberculosis

Legionnaires'disease

Characterized Prventable by
vaccination,

Most infections resul i ltent tuberculosis infection (LTBI), but these
can reactivate to cause tuberculosis disease (TB disease). Treated
using combination drug therapy, but drug resistance is an ncreasing
problem

with

impaired defensas are most a isk o developing disease.

VIRAL INFECTIONS OF THE LOWER RESPIRATORY TRACT

bioterrorism;
high case-fataly ate.

Influenza (")

COVID-19, SARS, and MERS  Coronaviuses

antigenic drif; anigenic shft cause pandemics.

E with se
lower respiratory symptoms; zoonotic

most

Respiratory syncytialvirus RSV Serious disease in nfants, young chiliren, and the eidery. Newly
infections authorized vaccines for certain populations.
Hantavirus pulmonary Hantavinuses Acauired via inhaled dust contaminated with rodent salva, urine, or
syndrome foces. Frequenty fata.
FUNGAL INFECTIONS OF THE RESPIRATORY TRACT

(valley.
fever) € posadosi infections are asymptomatic

('spelunker's disease")

droppings}; most nfections are asymptomalic.

(Pcp) {ormerty P carini)

i immunocompromised people, such as those with HIVIAIDS.
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Table 217

Table 217
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Table 2110

Table 2111

Table 2112

Table 2113

Table 2114

Table 2115
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Evergreen

Content and technology are ever-changing, and keeping your
course up to date with the latest information and assessments
is important. That is why we want to deliver the most current
and relevant content for your course, hassle-free.

Microbiology, A Human Perspective is moving to an Ever-
green delivery model, which means it has content, tools, and
technology that is updated and relevant, with updates deliv-
ered directly to your existing McGraw Hill Connect® course.
Engage students and freshen up assignments with up-to-date
coverage of select topics and assessments, all without having
to switch editions or build a new course.

Global Changes in This Release

m Updated the disease statistics, vaccine recommendations,
treatments, and terminology

m Increased the focus on worldwide effects of infectious
diseases

m Aligned the descriptions of diseases that have similar
symptoms or epidemiology so that comparisons can be
made more easily

m Emphasized that cytokine release and the inflamma-
tory response can lead to signs and symptoms of certain
diseases

m Decreased the level of detail about non-specific disease
treatments

m Deleted the Focus on the Future boxes, often moving the
information into the narrative or using it to create new
Focus Your Perspective boxes

m Modified the figures for increased accessibility

m Continued “wordsmithing” to improve the clarity and
readability of the descriptions

Key Changes in Individual Chapters
Chapter 1 - Humans and the Microbial World

m Added mpox to the list of emerging infectious diseases
and updated the COVID-19 death statistics; updated the
information about wheat blast and African swine fever;
added information about the recent spread of a novel
avian influenza virus (section 1.2)

m Added Thiomargarita magnifica to Focus Your Perspec-
tive 1.1 (section 1.3)

Chapter 2 — The Molecules of Life

m Changed the name and narrowed the focus of the subsection
now called Triglycerides (Fats) (was Simple Lipids); changed
the heading and narrowed the focus of the subsection now
called Phospholipids (was Compound Lipids); moved the
information about frans fatty acids from a MicroByte into
the main narrative; modified a MicroByte to emphasize the
importance of artificial intelligence tools in predicting pro-
tein shapes based on DNA sequences (section 2.4)

Chapter 3 - Cells and Methods to Observe Them

m Added the terms primary active transport and secondary
active transport (section 3.1)

m Added the term haploid; expanded on the functions of
storage granules and encapsulin nanocompartments (sec-
tion 3.4)

m Moved discussion of vesicles from section 3.5 to section 3.7

m Reorganized the discussion of eukaryotic membrane-
bound organelles to separate those involved with the
endomembrane system from those that are not, updating
table 3.4 accordingly (section 3.7)

m Improved the description that distinguishes between
resolving power and resolution; simplified the discussion
of transmission electron microscopy sample preparation
methods (section 3.8)

Chapter 4 — Dynamics of Microbial Growth

m Updated the description of alpha-hemolysis; added a Focus
Your Perspective on Agar Art (section 4.6)

Chapter 5 — Control of Microbial Growth
m Added the terms antimicrobial and biocide to the list of
key terms
m Introduced the term cold pasteurization (sections 5.1 and 5.3)
m Removed the description of depth filters; updated the dis-
cussion of ultraviolet radiation to include the use of UVC

for ultraviolet germicidal irradiation; added the term pas-
calization to describe high pressure treatment (section 5.3)



Chapter 6 — Microbial Metabolism: Fueling
Cell Growth

m Added the mention of Marjory Stephenson to the Glimpse
of History

m Defined the term intermediates; reworded the definition
of substrate-level phosphorylation (section 6.1)

m More explicitly compared the Embden-Meyerhof and
Entner-Doudoroff glycolytic pathways (section 6.3)

m Added the mention of Jennifer Moyle’s role in developing
the chemiosmotic theory; reworked the detailed descrip-
tion of aerobic respiration in prokaryotes (section 6.4)

m Added a brief discussion of the different meanings of the
term fermentation (section 6.5)

m Reduced the coverage of chemolithotrophs, referring the
reader to chapter 11 for more information (section 6.7)

m Significantly revised the discussion of photosynthesis for
better flow and increased understanding; added a brief
description of phototrophy involving rhodopsin pigments
(section 6.8)

Chapter 7 — The Blueprint of Life, from DNA
to Protein

m Changed the Glimpse of History topic to tell the story of
the Tsuneko Okasaki

m Clarified the role of DNA helicase (section 7.2)

m Changed the order of the paragraphs that introduce the
components of translation so that tRNA is now described
before ribosomes (section 7.3)

m Modified the description of quorum sensing (section 7.5)

m Revised the discussion of gene regulation so that the

terms constitutive, inducible, and repressible are applied
to genes rather enzymes (section 7.6)

Chapter 8 — Bacterial Genetics

m Replaced the term base substitution with base-pair sub-
stitution; redesigned figure 8.2 to clarify the process that
leads to base-pair substitution (section 8.2)

m Replaced the critical thinking question in MicroAssess-
ment 8.3 (section 8.3)

m Converted the descriptions of replica plating and Ames
test into bullet lists; deleted the section on penicillin
enrichment (section 8.5)

m Updated and added “titles” to the bullets and the accom-
panying figure that describe CRISPR (section 8.11)

Chapter 9 - Biotechnology

m Added clear descriptions of the terms in vivo and in vitro
(section 9.1)

m Revised the discussions of gel electrophoresis and gener-
ating a recombinant DNA molecule (sections 9.1 and 9.2,
respectively)

m Added the mention of Nobel Prize winners Jennifer
Doudna and Emmanuelle Charpentier (section 9.3)

m Removed the description of RNA-seq (section 9.4)

m Changed the title and focus of the section now called
Considerations of Genetic Engineering (was Concerns
Regarding Genetic Engineering); added a discussion of
gene therapy (section 9.7)

Chapter 10 - Identifying and Classifying
Microorganisms

m Added a mention of point-of-care testing (section 10.1)

m Updated the description of prokaryotic nomenclature by
indicating that the name of the phylum ends in the suffix
-ota; updated table 10.1 and figure 10.1 to reflect the
recent changes to bacterial phylum names (section 10.1)

m Added Nextstrain to the list of programs that track
genomic changes of pathogens (section 10.4)

m Updated figure 10.14 to reflect the recent changes to bac-
terial phylum names (section 10.5)

Chapter 11 - The Diversity of Bacteria
and Archaea

m Revised the discussion of anoxygenic phototrophs to
remove much of the overlap with the improved section 6.8,
which covers photosynthesis (section 11.2)

m Added the term nuisance bloom (section 11.3)

m Added the potential use of magnetosomes for targeted
drug delivery systems; added a mention of Thiomargarita
magnifica (section 11.7)

m Updated tables 11.1 through 11.3 to include the new bac-
terial phylum names

Chapter 12 — The Eukaryotic Members of the
Microbial World

m Explained the use of the term binary fission to describe
protozoan cell division, particularly how that division
is different from the simple binary fission of prokary-
otic cells; expanded the discussion of sexual life cycles



of eukaryotes to include the terms haploid-dominant,
diploid-dominant, and alternation of generations (chapter
introduction)

m Added the term harmful algal bloom (section 12.3)

m Mentioned the association between the bites of certain
types of ticks and the development of allergies to meats
and animal products (section 12.5)

Chapter 13 - Viruses, Viroids, and Prions

m Updated the taxonomic classification of rubella virus to
be under the family Matonaviridae; updated Focus Your
Perspective 13.1 by including the term nucleocytoplasmic
large DNA viruses (section 13.1)

m Updated and emphasized the discussion of phage therapy
by creating Focus Your Perspective 13.2, which mentions
the involvement of SEA-PHAGES (Science Education
Alliance Phage Hunters Advancing Genomics and Evolu-
tionary Science) (section 13.2)

m Streamlined the coverage by creating a new section (Meth-
ods Used to Study Viruses), which consolidates two previ-
ous sections (Methods Used to Study Bacteriophages and
Cultivating and Quantitating Animal Viruses) (section 13.7)

Chapter 14 - The Innate Immune Response

m Updated the term antimicrobial peptides (AMPs) to host
defense peptides (HDPs) (section 14.2)

m Added information about extracellular soluble pattern
recognition molecules (section 14.5)

m Modified the description of phagocytosis to indicate that
phagolysosome formation is part of phagosome matura-
tion (section 14.7)

m Expanded the discussion of damaging effects of inflam-
mation (section 14.8)

Chapter 15 — The Adaptive Immune Response

m Converted the descriptions of B-cell receptors and T-cell
receptors to a bullet list (15.1)

Chapter 16 — Host-Microbe Interactions

m Converted what were headings under Beneficial Roles of
the Human Microbiome to a bullet list; added a discussion
of the gut microbiome—brain connection (section 16.2)

m Replaced the electron micrograph of a type III secretion
system in figure 16.4 (section 16.5)

m Modified figure 16.12 to emphasize the involvement of
cytokines in the response to superantigens (section 16.8)

Chapter 17 — Applications of Inmune Responses

m Added a discussion of mRNA vaccines, viral vector vac-
cines, and DNA vaccines in a new subsection, Nucleic
Acid—Based Vaccines changed the name and expanded the
focus of the subsection now called Vaccination Uses and
Benefits (was Importance of Vaccines); added information
about ring vaccination; added a discussion about the novel
oral polio vaccine type 2 (nOPV2) (section 17.2)

Chapter 18 — Immunological Disorders

m Revised the bullet list that describes the events lead-
ing to type I hypersensitivity to more closely align with
figure 18.1; simplified table 18.2, which compares the
major types of hypersensitivity reactions (section 18.1)

m Deleted Focus Your Perspective 18.1 (The Fetus as an
Allografft)

Chapter 19 - Epidemiology

m Added information about surveillance case definitions,
added the term infection-fatality rate, and rearranged the
order of the other topics in the discussion (section 19.1)

m Updated the information about droplet transmission and
airborne transmission to reflect the insights gained from
the COVID-19 pandemic (section 19.2)

m Added information about the One Health approach to
disease control (sections 19.3 and 19.6)

m Updated the information about nationally notifiable
infectious diseases; added information about reportable
infectious diseases: added information about the CDC'’s
National Wastewater Surveillance System (NWSS);
mentioned WHO'’s role of drawing attention to neglected
tropical diseases (NTDs); added a Focus Your Perspective
box on Bioterrorism Surveillance; moved the information
on reduction and eradication of disease to section 19.6
(section 19.5)

m Changed the title and expanded the scope of the section now
called Trends in Infectious Diseases (was Emerging Infec-
tious Diseases); added dengue fever to the list of diseases
likely to increase as a result of climate change (section 19.6)

m Moved the information about Standard Precautions into
the main narrative (section 19.7)

Chapter 20 - Antimicrobial Medications

m Added mentions of the contributions of the “penicillin girls”
and Dorothy Hodgkin Crowfoot to penicillin discovery
and production; added the mention of the contributions
of Albert Schatz and Elizabeth Bugie to the discovery of



streptomycin; added the subsection Rational Drug Design
(section 20.1)

Reorganized the discussion of protein synthesis inhibitors,
separating the drugs according to the ribosomal subunit
they bind; updated the discussion of antimicrobials that
act against Mycobacterium tuberculosis (section 20.3)

Added a bullet list that describes the sources of antimi-
crobial resistance genes; updated the information about
resistant strains of M. tuberculosis and Neisseria gonor-
rhoeae (section 20.5)

Expanded the section on antiviral and antifungal drugs
to include recent examples (sections 20.6 and 20.7,
respectively)

Added the mention of neglected tropical diseases; added
an explanation of why antibacterial drugs can often be
used to treat diseases caused by apicomplexan protozoa;
updated the drug options listed in table 20.5 (section 20.8)

Chapter 21 — Respiratory System Infections

Reorganized the anatomy/physiology descriptions to empha-
size characteristics in common between the upper respira-
tory tract and the lower respiratory tract (section 21.1)

Reorganized the discussion of tuberculosis treatment,
using a bullet list to emphasize the two-phase treatment
approach (section 21.4)

Substantially revised and updated the influenza coverage;
moved the coverage of COVID-19, SARS, and MERS
forward to increase the emphasis; updated the coverage of
COVID-19 to include emerging variants, new treatments,
and vaccines; added information about the new respira-
tory syncytial virus (RSV) vaccines (section 21.5)

Chapter 22 - Skin Infections

Added a discussion of acne as an inflammatory disease
of the pilosebaceous unit (sebaceous gland and associ-
ated arrector pili), a term now introduced in figure 22.1
(section 22.2)

Added a new Focus Your Perspective 22.1 on the mpox
outbreak (section 22.3)

Chapter 23 — Wound Infections
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Expanded the discussion of gas gangrene to include two
forms: traumatic and spontaneous (section 23.3); revised
the discussion of bacterial infections of bite wounds
(section 23.4)

Chapter 24 - Digestive System Infections
m Changed the headings and modified the coverage of the

periodontal disease descriptions to reflect updates in termi-
nology: Periodontal Disease is now Dental Plaque-Induced
Periodontal Diseases, and Acute Ulcerative Gingivitis is
now Necrotizing Periodontal Diseases (section 24.2)

Revised the signs and symptoms discussion of oral her-
pes to emphasize the differences between the initial infec-
tion and recurrences (section 24.3)

Rearranged some information in the disease discussions
to emphasize similarities among the diseases; added
information on XDR Salmonella Typhi as well as the
new typhoid conjugate vaccine used in countries where
typhoid is endemic (section 24.4)

Added CDC’s 2023 recommendation for hepatitis B
screening; added the 2023 discovery that HCV uses fla-
vin adenine dinucleotide (FAD) as 5’ cap on its RNA thus
preventing its genome from being recognized by pattern
recognition receptors in infected cells; moved the graph
that compares the incidence of acute hepatitis A, B, and C
to the end of the hepatitis coverage (section 24.6)

Chapter 25 - Cardiovascular and Lymphatic
System Infections

m Changed the chapter title to emphasize the separate com-

ponents of the cardiovascular and lymphatic systems;
increased the emphasis on the terms cytokine storm and
sepsis by introducing them in the chapter introduction

Reorganized the anatomy/physiology descriptions to
emphasize the separate components of the cardiovascular
and lymphatic systems (section 25.1)

Moved the description of bacterial sepsis forward to
increase the emphasis, explained that sepsis can result from
any systemic microbial infection (bacterial, viral, or fungal),
and revised the bacterial sepsis pathogenesis discussion to
include a bullet list; revised the Lyme disease epidemiology
discussion, using a bullet format to describe and illustrate
the Ixodes scapularis life cycle; converted the brucellosis
“disease person” table to a standard table (section 25.2)

Mentioned that viral infections can lead to sepsis; rear-
ranged and aligned the coverage of the arboviral diseases
(dengue and severe dengue, chikungunya, Zika virus
disease, and yellow fever) to emphasize the similarities;
added information about the new dengue vaccine used in
countries where dengue is endemic (section 25.3)



m Simplified the description and the illustration of the
malaria life cycle, and also added information about the
new malaria vaccines; added a section on leishmaniasis
(section 25.4)

Chapter 26 — Nervous System Infections
m Simplified the anatomy/physiology discussion (section 26.1)

m Updated the discussion of circulating vaccine-derived
poliovirus strains (cVDPV) (section 26.3)

m Added Mycobacterium lepromatosis as another causative
agent of leprosy; added descriptions of two additional
forms of botulism: adult intestinal toxemia botulism and
iatrogenic botulism; added mention that certain strains
of C. butyricum and C. baratii produce botulinum toxin
(section 26.7)

Chapter 27 - Genitourinary Tract Infections

m Added a description of how glycoprotein in the urine pro-
tects against urinary tract infections (section 27.2)

m Modified the coverage of leptospirosis to focus on mild
versus severe disease symptoms (section 27.2)

m Distinguished between the terms sexually transmitted
infection (STI) and sexually transmitted disease (STD)

in the Focus on a Disease box; increased the emphasis
on the importance of pelvic inflammatory disease (PID)
(section 27.4)

m Moved the coverage of human papilloma STIs forward;
substantially revised the HIV/AIDS coverage and, as part
of that, included an updated replication cycle figure and
mention of the new capsid inhibitor used for treatment
(section 27.5).

Chapter 28 - Microbial Ecology

m Introduced the term harmful algal bloom (section 28.3)

Chapter 29 - Environmental Microbiology:
Treatment of Water, Wastes, and Polluted
Habitats

m Modified the definition of wastewater, and added the def-
inition of sewage; added the terms nuisance bloom and
harmful algal bloom (section 29.1)

Chapter 30 — Food Microbiology
m Modified the description of FoodNet (section 30.4)
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