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Kelly Cowan just celebrated her 20th anniversary at Miami University Middletown,
an open admissions campus in Ohio. She received her Ph.D. at the University of Louisville,
and later worked at the University of Maryland and the University of Groningen in the
Netherlands. She specializes in teaching microbiology to nonmajors, and especially to
pre-nursing and allied health students. She herself fell in love with microbiology while
pursuing an undergraduate degree in dental hygiene. She has made it her personal
mission to hear nurses and dental hygienists she encounters in everyday situations
exclaim, “l loved my microbiology class!”

Having a proven educator as a digital author makes
a proven learning system even better.

With this fourth edition, we are pleased to continue to have Jennifer Herzog on the team. Jen works hand-in-hand
with the textbook author, creating online tools that truly complement and enhance the book’s content. Because of
Jen we now offer you a robust digital learning program, tied to Learning Outcomes, to enhance your lecture and
lab, whether you run a traditional, hybrid, or fully online course.

Jennifer Herzog, M.s., M. Phil,, is an assistant professor of biology at Herkimer
County Community College, Herkimer, New York, where she regularly teaches biology and
microbiology to nonmajors and allied health students. She has been an active member
of the American Society for Microbiology for nearly 20 years, most recently serving as
Chair of the ASM Conference for Undergraduate Education and serving as Chair-Elect
for the ASM’s Education Division. In addition, she currently authors the “Journal Watch”
section of the ASM’s Journal of Microbiology & Biology Education and serves on the
ASM'’s Microbe Library Editorial Review Board.
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welcome to the microbial world! L think

undersfand how microbes interact with us, and with ovr enw’ronment The

you will tind it Fascinating to

!' interesting thing is that each of you has already hed & lot of experience

Lith microbiology For one thing, 4°Y are fhorough/g Popu/a{"ed with microbes
right now and much of your own genetic material actually came fFrom
Liruses and other wicrobes. And while you have Pror’;aélg had some bad
experiences with quite & Fevs microbes in the form of diseases, YoV have
certainly been greatly henefited by them &> well

This book Is suited for all Linds of students and doesr't require any
Prerequisi(‘e knowledge of biology or chemistry. Lf you &r¢ interested in
entering the health care profession in some way, this book will give you &
strong background in the biology of microorganisms, without overwhelming
you with unnecessary details. Don't worry it you're not in the health
professions. A grasp of this topic is important fFor evzryone—-—and can be

attained With this hook.

__Felly Cowan
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ook to all public h
ealth workers wh
o devote

their lives to bringi

ringing the ad

b : : advan et

y the industrialized world to ullcfli:ld medicines enjoyed
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LearnSmart® is one of the most effective and successful adaptive
learning resources available on the market today. More than 2 million e T 2 S
students have answered more than 1.3 billion questions in LearnSmart , a eukaryotic cell?
since 2009, making it the most widely used and intelligent adaptive | e \ nE

In the cytoplasm

study tool that’s proven to strengthen memory recall, keep students in ‘ 4 i ntochondria
class, and boost grades. Students using LearnSmart are 13% more likely ’ 4
to pass their classes, and 35% less likely to drop out.

| Do you o e anewer? (B honast)

LearnSmart continuously adapts to each student’s needs by building an ;--_ - )
individual learning path so students study smarter and retain more S Bl R e

knowledge. Turnkey reports provide valuable insight to instructors, so
precious class time can be spent on higher-level concepts and discussion.

Fueled by LearnSmart—the most widely used and intelligent adaptive
learning resource—SmartBook™ is the first and only adaptive reading
experience available today.

Distinguishing what a student knows from what they don’t, and
honing in on concepts they are most likely to forget, SmartBook
personalizes content for each student in a continuously adapting reading
experience. Reading is no longer a passive and linear experience, but an
engaging and dynamic one where students are more likely to master and
retain important concepts, coming to class better prepared.

As a result of the adaptive reading experience found in SmartBook,
students are more likely to retain knowledge, stay in class, and get
better grades.

LearnSmart Labs™ is a super-adaptive simulated lab
experience that brings meaningful scientific exploration to
students. Through a series of adaptive questions, LearnSmart
Labs identifies a student’s knowledge gaps and provides
resources to quickly and efficiently close those gaps. Once the
student has mastered the necessary basic skills and concepts,
they engage in a highly realistic simulated lab experience that
allows for mistakes and the execution of the scientific method.

LearnSmart Prep™ The primary goal of LearnSmart Prep is to help students who are unprepared to take college-
level courses. Using super-adaptive technology, the program identifies what a student doesn’t know, and then provides
“teachable moments” designed to mimic the office hour experience. When combined with a personalized learning
plan, an unprepared or struggling student has all the tools they need to quickly and effectively learn the foundational
knowledge and skills necessary to be successful in a college-level course.

vi



Digital efficacy study shows results!

Digital efficacy study final analysis shows students experience higher success rates when required to use LearnSmart.

* Passing rates increased by an average of 11.5% across the schools and by a weighted average of 7% across all students.
e Retention rates increased an average of 10% across the schools and by a weighted average of 8% across all students.

Study details:
* Included two state universities and four community colleges.

e Control sections assigned chapter assignments consisting of testbank questions and the experimental sections assigned
LearnSmart, both through McGraw-Hill Connect®.

¢ Both types of assignments were counted as a portion of the grade, and all other course materials and assessments were
consistent.

¢ 358 students opted into the LearnSmart sections and 332 into the sections where testbank questions were assigned.

o ] :
Results: 10% increase in Retention
100%
95%
90%
% . o . .
Results: 11.5% increase in Pass Rates
80%
100%
75%
5%
70%
850%
65%
5%
0%
BO%
55%
75%
SO%
Student retention in control section(s) (what percentage of  Student retention in experimental section(s) (what percentage
stud ents completed course) of students com pleted course) ] 0%
*Dats 160000 from communiy college faculty particpent nsutution's it 5%
[oohie i e e T et e N
1 0%
| ELE/\RNSM/\RT E EVOLUTION OF LI
. ucation | Copyright2013 A:’: 5%
y 9 - 50% o
Qverall passing percentage in controf section(s) Overall passing percentage for experimental section(s)
*Data reported Mom community COlDese YEL‘HKW parucipants and calouiated as an average of gach institution's reported control and
axperimentsl section results _Passing rates include students who passed Ihe course as a perceniage of these who signed up for the course.
{ LEARNSMART" THE EVOLUTION OF LEARNING
4 ADVANTAGE Ve Gravw-s4it Edisation oyright 2013 A ved
“LearnSmart has helped me to understand exactly what L

s S M i Lt e

concepts | do not yet understand. | feel like after | complete
a module | have a deeper understanding of the material and
a stronger base to then build on to apply the material to
more challenging concepts.”

~Student “LearnSmart is intuitive and analyzes where the students’
strengths and weaknesses are and develops a strategy
to properly tutor the student. Connect Microbiology
gives the students examples of test questions in several
“After collecting data for five semesters, including two 8-week different formats and provides other materials to help
intensive courses, the trend was very clear: students who used them study and review the chapters.”
LearnSmart scored higher on exams and tended to achieve a —Stephen Wagner, Stephen F. Austin State University

letter grade higher than those who did not.”
—Gabriel Guzman, Triton College



McGraw-Hill ConnectPlus® Microbiology

TN
@ connect 4~

MICROBIOLOGY

McGraw-Hill Connect Microbiology is a digital teaching and
learning environment that saves students and instructors
time while improving performance over a variety of critical
outcomes.

¢ From in-site tutorials to tips and best practices, to live help
from colleagues and specialists—you’re never left alone to
~maximize Connect’s potential. S e
Introduction ey serms
4

e Instructors have access to a variety of resources including
assignable and gradable interactive questions based on

Read ihe overvew Below and complete the Botivities that folow.

3 it ¢ H Case Study: Pathogenesis of Encapsulated Bacteri
textbook images, case study activities, tutorial videos, and y: Fathog P "
A 15.year-old gin was admitted 10 the hospital afler presenting at the emergency room (ER) in a =
m O re semiconscious state Feeing il was nothing new for this patient as she had a D-year history of systemic
- lupus erythematosus (SLE), a condition the ER physicians took info account as they examined her The

patent's initial workup revealied abnormailly rapid nleall\lng fever. and low Dlood pressure Additionally her
° D. .t I . P P . t |.d d . t t fingers and toes were Cold. and she was producing no unne YMERsuNIooks;ms;!r;eruMm
cerebrospinal fulg (CSF) and found bacteria in both Because of the patient's history of SL mpﬂeﬁ(
Igl a Images’ OWer Oln sli es’ an |nS rUC Or resources 'nmamg maglnngR\;Oth abdomen was performed [0 a53€ss the condition of her organs. The MRI
P reveated that the upus had led 1o the compiete destruction of ine patient's spieen. a (ol'\n'ﬁgbgﬂ caled
“autospieneci that occurs in approximately 5% of SLE cases An MRI indicated that the SLE patient's
are also available through Connect. A N OGS PR 0 S chied N e o e e
of both mnumwownn M type of antibody) and memory B cells (a lype of immune system cel that
produces antibodias) Therefore thase patients are at much preater nisk of infection by encapsulated

¢ Digital Lecture Capture: Get Connected. Get McGraw-Hill .
Tegrity Campus™. Capture your lectures for students. Easy

L
access outside of class anytime, anywhere on just about
any device.
Gather assessment information reports
Generate powerful data related to student performance against section performance &
Learning Outcomes, specific topics, level of difficulty, and more. 77.45%" overail section average for 18 assignment(s)

. w . . 80
Visit www.mcgrawhillconnect.com. . £ 60 |
8 40 i i
0 N . il

assignments

"As of 12/10/2013 12:52 PM GST

c S-mv'e Connect seamlessly integrates with
e a m p S) every learning management system

N giomes 2 — "% ! “The clear explanation of complex topics with adequate graphic
- y out there through McGraw-Hill e SR i e G0

2 X ; resources (in text and online) are its greatest strength. This is
Campus, so you can easily combine your course resources into a really enhanced with the Connect and LearnSmart materials.
single platform. Instructors and students benefit from universal The online materials are the best available.”
single sign-on, automatic registration, and gradebook —Clifton Franklund, Ferris State University

synchronization.

Self-study resources are also available at www.mhhe.com/cowande.



Unique Interactive Question Types in Connect
Tagged to ASM's Curriculum Guidelines for
Undergraduate Microbiology

)

o
Q

00

000 O

Case Study: Case studies come to life in a learning activity that is interactive, self-grading, and
assessable. The integration of the cases with videos and animations adds depth to the content, and the
use of integrated questions forces students to stop, think, and evaluate their understanding. Pre- and
post-testing allow instructors and students to assess their overall comprehension of the activity.

Concept Maps: Concept maps allow students to manipulate terms in a hands-on manner in order to
assess their understanding of chapter-wide topics. Students become actively engaged and are given
immediate feedback, enhancing their understanding of important concepts within each chapter.

What's the Diagnosis: Specifically designed for the disease chapters of the text, this is an integrated
learning experience designed to assess the student’s ability to utilize information learned in the preceding
chapters to successfully culture, identify, and treat a disease-causing microbe in a simulated patient
scenario. This question type is true experiential learning and allows the students to think critically through a
real-life clinical situation.

Animations: Animation quizzes pair our high-quality animations with questions designed to probe student
understanding of the illustrated concepts.

Tutorial Animation Learning Modules: Making use of McGraw-Hill’'s collection of videos and
animations, this question type presents an interactive, self-grading, and assessable activity. Pre- and
post-testing is used to assess shifts in student comprehension. Integrated questions force students to
stop, think, and evaluate their understanding of the process being presented. These tutorials take a stand-
alone, static animation and turn it into an interactive learning experience for your students with real-time
remediation.

Labeling: Using the high-quality art from the textbook, check your students’ visual understanding as
they practice interpreting figures and learning structures and relationships. Easily edit or remove any label
you wish!

Classification: Ask students to organize concepts or structures into categories by placing them in the
correct “bucket.”

Sequencing: Challenge students to place the steps of a complex process in the correct order.

Composition: Fill in the blanks to practice vocabulary, and then reorder the sentences to form a logical
paragraph (these exercises may qualify as “writing across the curriculum” activities!).

All McGraw-Hill ConnectPlus content is tagged to Learning Outcomes for each chapter as well as topic, section,
Bloom’s Level, and ASM Curriculum Guidelines to assist you in customizing assignments and in reporting on
your students’ performance against these points. This will enhance your ability to assess student learning in
your courses by allowing you to align your learning activities to peer-reviewed standards from an international
organization.

ix



ion and Lecture Capture Tools

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

How the Cell Cycle Works

g,. How the Coll Cycle Works

Animations Over 100 animations bring key concepts to life,
available for instructors and students.

Animation PPTs Animations are truly embedded in PowerPoint®
for ultimate ease of use! Just copy and paste into your custom slide
show and you're done!

Take your course online—easily—with one-click Digital Lecture Capture

McGraw-Hill Tegrity Campus™ records and o - - o -
distributes your lectures with just a click of a button.  fEEoom— o e P
Students can view them anytime/anywhere via o uiren
computer, iPod, or mobile device. Tegrity Campus | [T e—— ' pos

indexes as it records your slideshow presentations B4 0 i o
and anything shown on your computer so students .____‘: W —
can use keywords to find exactly what they | B e Hello, Ay Reed (changevsen

>

want to study.

(7) 02:09-02:12 Te: Week 2 Lecture
Mcrosott

(8) 01:82-02:00 ot
Visual Summary E3..

Select Picturs ___ Test Audio | Settmgs _Tutorl

| Recommended
o
L Augio Level

“This text is the complete package. It is well written and is
supplemented with superior digital content.”

—_Nahel W. Awadallah, Johnston Community College

Be sure to visit Kelly’s blog, www.microbiologymaven.com, where she and her guest bloggers tackle
science and science teaching, as well as the occasional off-the-wall topic. If you subscribe (for free) you'll get emails
once or twice a week with new entries: just enough to relieve stress and renew your sense of camaraderie with fellow
instructors around the country.




Customize Your Course Materials
to Your Learning ¢

Create what you've only imagined.

Introducing McGraw-Hill Create™ —a new, self-service website that allows you to create custom course materials—
print and eBooks—by drawing upon McGraw-Hill’s comprehensive, cross-disciplinary content. Add your own content

quickly and easily. Tap into other rights-secured third-party sources as
well. Then, arrange the content in a way that makes the most sense for
your course. Even personalize your book with your course name and
information! Choose the best format for your course: color print, black
and white print, or eBook. The eBook is now even viewable on an iPad!
And, when you are done you will receive a free PDF review copy in just
minutes!

Finally, a way to quickly and
easily create the course materials
you’ve always wanted.

Imagine that.

Your courses evolve over time.

Shouldn't your course material?
Customize your own high guaiity,
weil-designed, m!l-czfo‘l textbooks

In print e stk do

Find and choose content — or add your own.

Select content by discipline or collection, Including:
+ 4,000 leading MoGraw-Hill textbooks - 26,000 law and business cases
* 6,600 articles * 11,000 readings

Search for ExpressBooks
Save tme! Start wih a pre-buit book: containing the most popuiar ¢ontent In your
area

Find Your Discipline

b

Visit McGraw-Hill Create—www.mcgrawhillcreate.com—today and begin building your perfect book.

Need a lab manual for your microbiology course? Customize any of these manuals—
add your text material—and Create your perfect solution!

McGraw-Hill offers several lab manuals for the microbiology course. Contact your McGraw-Hill representative for packaging

options with any of our lab manuals.

Brown/Smith: Benson’s Microbiological Applications: Harley: Laboratory Exercises in Microbiology, 9th edition
Laboratory Manual in General Microbiology, 13th edition (978-0-07-751055-8)
Short Version (978-0-07-340241-3) Kleyn et al.: Microbiology Experiments: A Health Science
Complete Version (978-0-07-766802-0) Perspective, 7th edition (978-0-07-731554-2)
Chess: Laboratory Applications in Microbiology: A Case Morello: Laboratory Manual and Workbook in
Study Approach, 3rd edition (978-0-07-340242-0) Microbiology: Applications to Patient Care, 11th edition
Chess: Photographic Atlas for Laboratory Applications in (978-0-07-340239-0)

Microbiology (978-0-07-737159-3)

xi
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Many students taking this course will be entering the health care field in some way, and it is absolutely critical that they have a
good background in the biology of microorganisms. Author Kelly Cowan has made it her goal to help all students make the
connections between microbiology and the world they see around them. Her textbooks have become known for their engaging
writing style, instructional art program, and focus on active learning. The “building blocks” approach establishes the big picture
first and then gradually layers concepts onto this foundation. This logical structure helps students build knowledge and connect

important concepts.

“Diagnosing Infections” Chapter

Chapter 17 brings together in one place the current methods used
to diagnose infectious diseases. The chapter starts with collecting
samples from the patient and details the biochemical, serological,
and molecular methods used to identify causative microbes.

Systematic Presentation of
Disease-Causing Organisms

Microbiology: A Systems Approach takes a unique approach to
diseases by organizing microbial agents under the heading of the
disease condition they cause. After all of them are covered the
agents are summarized in a comparative table. Every condition
gets a table, whether there is one possible cause or a dozen.
Through this approach, students study how diseases affect
patients—the way future health care professionals will encounter
them in their jobs. A summary table follows the textual discussion
of each disease and summarizes the characteristics of agents
that can cause that disease. New to this edition: Every disease
table now contains national and worldwide epidemiological

information for each causative agent.

This approach is logical, systematic, and intuitive,
as it encourages clinical and critical thinking in
students—the type of thinking they will be using if
their eventual careers are in health care. Students
learn to examine multiple possibilities for a given
condition and grow accustomed to looking for
commonalities and differences among the various
organisms that cause a given condition.

y

! Case File 17
Whooping Cough in Washington
in 2012, Washington State expe

ussis, more commanly known as whooping cough Pertussia s

3 bacterial disease caused by Bordetells pertuss:s, an aerobic that s highly via

piratory deop! g covgh & fom e e by many sflected by the.
disease ough followed by & sharp  breath that sounds like a “whoop.” In the first § months
0l 2012, thom ware 2.520 cases of pertossis in Washinglon State, compared 10 180 ases i the same perod of the previous
year. Incidhence of the disease was highest smang chilren less than 3 year oid and children between the ages of 10 and 14,
ndh among the Hispanic population s well. The statewide incidence of pertussis was 37.5 cases per 100,000 compared to
the rate of 4.2 cases per 100,000 nationwide.

Raported cases of portussis ware confimad by chinical and state hesith lsboracries through culturing of patient
specimens. The samples were 3ls0 subjocted Lo polymersse chain reaction (PCR) analysis for melecular typing of the
microbe. This nudleic test led to & rapid disgnosis of disease in patients because the tests dete<t the presence of the
organism in a sample vithout eulturing.

5 What am the hmitations of culture methods and PCR analysis in the disgnoss of pertussis?
# What other diagnostic methods were used in diagnosing penuses in this outbresk?

Continving the Cave sppears on page 514
Outline and Learning Outcomes
17.1 Identifying the Infectious Agent
1, List the thees misior eategaries of microbial identification lachnigues.
2. Summarizo factors that may affect the identiication of an Infectious sgont from 3 patient tample

CHAPTER 22

Infectious Diseases Affecting

the Gastrointestinal Tract 670 i !

221 The Gastrointestinal Tract and Its Defenses 671

Disease Table 21.3 Otitis Media
Causative O

22.2 Normal Biota of the Gastrointestinal Tract 672
22.3 Gastroi inal Tract Di; Caused by
Microorganisms (Nonhelminthic) 673
Tooth and Gum Infections 473

Most Common Modes
of Transmission

Virulence Factors
Culture/Diagnosis

Prevention

Treatment

Distinctive Fe

Epidemiological
Features

Dental Caries (Tooth Decay) 673

Periodontal Disease 675

Mumps 677

Gastritis and Gastric Ulcers 679

Acute Diarrhea (With or Without Vomiting) 681

Endogenous (may follow upper g

respiratory tract infection upper|

by S. preumoniae or other

microorganisms)

Capsule, hemolysin Caj

Usually relies on clinical symptoms

and failure to resolve within 72 hours Poisoning) 692
Chronic Diarrhea 694
Hepatitis 699

22.4 Gastroi tinal Tract Di
Helminths 702
General Clinical Considerations 704

Preumococcal conjugate vaecine
(heptavalent)

Wait for resolution; if needed, Caused by

amoxdcillin (are high rates of
resistance) or amoxicitlin +
clavulanate or cefuroxime

Acute Diarrhea with Vomiting Caused by Exotoxins (Food

Disease: Intestinal Distress as the Primary Symptom 704

Suspect If fully vaccinated
against other two

United States: 70% of children experience at least one case before age 2; in developing world:
chronic otitis media results in significant hearing loes in 100s of millions and death in approx.
30,000 per year (in absence of treatment) I
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Effective science illustrations not only look pretty,
but help students visualize complex concepts and
processes and paints a conceptual picture for them.
The art combines vivid colors, multi-dimensionality,
and self-contained narrative to help students study
the challenging concepts of microbiology from

a visual perspective. Drawings are often paired

with photographs or micrographs to enhance

comprehension.

“The readabililty makes this text a winner.

Excellent text!”

—Kimberly Harding, Colorado Mountain College

PF PC OS

Protoplasmic
cylinder (PC)

Periplasmic
flagella (PF) \&
Peptidoglycan

(c)

Figure 4.10 The orientation of periplasmic flage"a
spirochete cell. (a) Longitudinal section. (b) Cross section|
view). Contraction of the filaments imparts a spinning and undul
pattern of locomotion. (c) Electron micrograph captures the dgu
of periplasmic flagella and their insertion points (arrows) in Borrel
burgdorferi, the cause of Lyme disease. One flagellum has escaf]
outer sheath, probably during preparation for EM, (Bar = 0.2 mif

s,

y vesicle

Secretion by exocytosis

| Figure 5.10 The transport process. The cooperation of
organelles in protein synthesis and transport: nucleus —» RER —s>
Golgi apparatus —s vesicles —> secretion,

Inset shows a close-up of the osmotic process. The
gradient goes from the outer container (higher
concentration of H,0) 1o the sac (fower concentration of
H20). Some water will diffuse in the opposite direction
but the net gradient favors osmosis into the sac.

As the H,0 diffuses into the
sac, the volume increases
and forces the excess
solution into the tube, which
will rise continually.

Even as the solution outside the sac
becomes diluted, there will still be
0smosis into the sac. Equilibrium will
not oceur because the solutions can
nevar become equal. (Why?)

@ soue
@ water

with solution

Container
with water

Xiv

Membrane sac——«

Process Figure 7.4 Model system to demonstrate osmosis.

Here we have a solution enclosed
in a sack-shaped membrane and attached to a hollow tube. The membrane is permeable to water (solvent)
but not to solute. The sack is immersed in a container of pure water and observed over time

explanation.

i e e

Process Figures

T

T

Many difficult microbiological concepts are
best portrayed by breaking them down into
stages. These Process Figures show each step
.Clearly marked with an orange, numbered circle
and correlated to accompanying narrative to
benefit all types of learners. Process Figures
are clearly marked next to the figure number.
The accompanying legend provides additional




Connectmg Students to Microbio

Real Clinical Photos Help Students Visualize Diseases

Clinical Photos

Color photos of individuals affected by
disease provide students with a real life,
clinical view of how microorganisms
manifest themselves in the human body.

Combination Figures

Line drawings combined with photos give students
two perspectives: the realism of photos and the ]
explanatory clarity of illustrations. The authors

chose this method of presentation often to help
students comprehend difficult concepts.

Vas deferens

Ovary

T— Seminal iy Proglottid
receptacie

Figure 18.6 Staphylococcal scalded
(a) Exfoliative toxin produced in local inft
outer layer of skin. (b) Photomicrograph of
epidermal shedding, or desquamation, is i
because the level of separation is so superfi

Excretory Immatuire eggs Fertilo oggs
bladder

Figure 5.25 Parasitic flatworms. (a) A cestode (tapeworm), showing the scolex; long, tapelike body; and magnified views of immature
and mature proglottids (body segments). The photo shows an actual tapeworm. (b) The structure of a trematode (liver fluke). Note the suckers
that attach to host tissue and the dominance of reproductive and digestive organs. The photo shows an actual liver fluke

— Epidermis —

Space where ! j',
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Students to Microbiology
h Student-Centered Pedagogy

Pedagogy Created to Promote Active Learning

Learning Outcomes and Assess Your Progress Questions

Every chapter in the book now opens with an outline—which is a list of Learning Outco
Assess Your Progress with the learning outcome questions conclude each
major section of the text. The Learning Outcomes are tightly correlated
to digital material. Instructors can easily measure student learning in
relation to the specific Learning Outcomes used in their course.

<13 T ODet
§individuals have higher

dnstrated that a change in diet f

robiota within a single day, favoring

B What is the connection between gut m\_
B What other human conditions can be inf\

Outline and Learning Outcomes

4.1 Bacterial Form and Function
1. List the structures all bacteria posg
2. |dentify at least four structures th,
3. Describe the three major shap:
4. Describe other more unusual

5. Provide at least four terms ¥ e

Animated Learning Modules

Certain topics need help to come to life off the page. Animations,
video, audio and text all combine to help students understand complex
processes. Key topics have an Animated Learning Module assignable
through Connect. An icon in the text indicates when these learning
modules are available.

Cootinsing e Cony sy,
L—

Notes

Notes appear, where appropriate, throughout the text. They

give students helpful information about various terminologies,
exceptions to the rule, or
important clarifications. % A Note on Terminology

The word spore can have more than one usage in microbiology.
It is a generic term that refers to any tiny compact cell that is
produced by vegetative or reproductive structures of microor-
ganisms. Fungi have spores that serve as reproductive structures.
Disease Con nection The bacterial type diégussed here is most accurately caligd an
endospore, because it is produced inside a cell, flaefoma

survival, not in reproduction, because no increasq

Sometlmes It is dlff'CUIt for is involved in their formation. In contrast, the fun ( Disease Connection
students to see the relevance of different types of spores for both survival and rq |

Irreversible
(b) attachment

E Figure 6.13 Two principal

| The fact that the poliovirus has tropisms for both neural and

chapter 5). a
: : intestinal cells explains how it wreaks havoc on humans. Most
basic Concepts to their chosen = — _ | | people know that it causes paralysis; this is because it affects
prOfESSionS. So in this edition the D I e prra o - | | the neurons that make muscles work. But most people have no
| ‘idea how you “catch” it. You catch it by ingesting water or food
basic science chapters contain Disease Connections, very | that is contaminated with the virus because it attaches to intes-
. . | tinal cells, and from there invades the nervous system. Polio
short boxes that relate esoteric 'tOpICS SUCh as pH and . is gone in the Western Hemisphere but still hangs on in three
b 5 . . developi tries (as of 2013), despite th Id health
growth phase to clinical situations (H. pylori and M. B it Gt aficcts. PSS e ReRG mRal

tuberculosis, for these examples).

Table 15.3 Characteristics of the Imnmunoglobulin (lg) Classes |
IgA (dimer shown) i

Tables

This edition contains numerous illustrated \
tables. Horizontal contrasting lines set off
each entry, making it easy to read.

| Number of Antigen 2 4,2 10 2 B
| Binding Sites
| Molecular Weight 150,000
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