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his is an exciting, enjoyable yet challenging time to be teach-
ing and learning about microbiology. Almost every day a
. newspaper article describes the discovery of microbes in an
ecological niche thought to be inhospitable to life, the
sequencing of another microbial genome, or the death of an individual
from a rare infectious disease. Anyone even glancing at the front page
can't help but realize that microorganisms are very important in our
daily lives. With the announcements of the many scientific advances
being made about the microbial world, there also come many vehe-
ment arguments that also are played out in the popular press. Are
plants that contain genes of microorganisms safe to eat? Is it wise to
put antimicrobial agents in soaps and animal feed? What is the like-
lihood of getting AIDS from a person infected with HIV? What are
the chances of finding life on Mars? This book presents what we to
believe are the most important facts and concepts about the microbial
world and the important role its members play in our daily lives.

An important consideration in revising this textbook was the
diversity of interests among students who take an introductory
microbiology course today. As always, many students are taking
microbiology as a prerequisite for nursing, pharmacy, and dental
programs. A suitable textbook must provide a solid foundation in
health-related aspects of microbiology, including coverage of med-
ically important bacteria, antimicrobial medications, and immuniza-
tion. There is also an increasing number of students who take
microbiology as a step in the pursuit of other fields, including
biotechnology, food science and ecology. For these students, topics
such as recombinant DNA techniques, fermentation processes and
microbial diversity are essential. Microbiology is also becoming more
popular as an elective for biology students, who are particularly
interested in topics that highlight the relevance of microorganisms to
shaping the biological world. Because of the wide range of career
goals and interests of students, we have made a particular effort to
broaden the scope of the previous editions, providing a more balanced
approach, yet retaining our strength in medical microbiology.

Diversity in the student population is manifested not only in
the array of career goals, but also in educational backgrounds. For
some, microbiology may be their first college-level science course; for
others microbiology builds on an already strong background in biol-
ogy and chemistry. To address this broad range of student back-
grounds, we have incorporated learning aids that will facilitate
review for some advanced students, and will be a tremendous sup-
port to those who are seeing this material for the first time. We rec-
ognize that the number of terms in microbiology is almost enough to

onstitute a new language for beginning students. Therefore, we
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have defined key terms when they are introduced and include a com-
prehensive glossary. A pronunciation key is provided for names of
microorganisins. We make frequent use of cross references that direct
students to sections with a more thorough explanation of a concept.
We recognize that a textbook, no matter how exciting the subject
material, is not a novel. Few students will read the text from cover to
cover and few instructors will include all of the topics covered in
their course. Accordingly, we have used judicious redundancy to
help present each major topic as a complete unit. We have avoided the
chatty, superficial style of writing in favor of clarity and conciseness.
The text is not “watered down” but rather provides students the
depth of coverage needed to fully understand and appreciate the role
of microorganisms in the biological sciences and human affairs.

Preparing a textbook that satisfies the needs of such a broad
range of needs and interests is a daunting task, but also extremely
rewarding. We hope you will find that the approach and structure
of this edition presents a modern and balanced view of microbiol-
ogy in our world today, acknowledging the profound and essential
impact that microbes have on our lives.

What’s New in This Edition?

No eclement of the book was left unexamined in this revision.
Although previous and current users will recognize familiar fea-
tures such as the Glimpse of History and the unparalleled cov-
erage of medical microbiology, there are many new elements to
explore. Some reorganization has occurred and cach chapter
contains material that appears for the first time in this edition.
New learning aids have been incorporated such as critical think-
ing questions and illustrated tables. Many new topics such as
quorum sensing and edible vaccines are included, and many
familiar topics such as prokaryotic classification and horizontal
gene transfer are presented in a more modern context.

Organization
Major changes in organization include:

<

1. The Table of Contents is now presented in 5 parts,
with separate parts devoted to Microorganisms and
Humans (Chapters 15-21) and Infectious Diseases
(Chapters 22-29).

2. Control of Microbial Growth (Chapter 5) now immediately
tollows Dynamics of Prokaryotic Growth (Chapter 4).



Due to their importance in global health issues, coverage
of arthropods and parasitic worms has been moved from
an appendix and integrated into the text coverage where

Preface

the text as a tool for learning, and enjoy reading the text. There-
fore, we have continued use of many of the learning aids of pre-
vious editions and added some new ones to this edition to make
the study of microbiology efficient and enjoyable. Many of these
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appropriate. These appear within distinct sections so that
they still may be skipped in the interest of time.

4. Coverage of Respiratory System Infections now appears
in a single chapter (Chapter 23) and coverage of
Alimentary System Infections also appears in a single
chapter (Chapter 24) so that common elements within
the systems may be consolidated.

5. A “super” structure has been incorporated into lengthy
chapters with more than one major topic so that students
can identify discrete topics and instructors can make more
directed assignments. For example in Chapter 3,
Microscopy and Cell Structure, there are super-sections
covering Microscopy and Cell Morphology, The Structure
of the Prokaryotic Cell, and The Eukaryotic Cell.

6. Coverage of infectious diseases is indicated with yellow
highlighting on the corners of pages. We hope this will
facilitate its use in courses that use this material as a
reference section.

Updates

With such rapid and sometimes surprising growth in the field of
microbiology, new topics are found throughout the text. More-
over, familiar topics have been expanded with the addition of
new information and insights as well as presented in new con-
texts made possible by advances in molecular biology. Recogniz-
ing the newly emerging significance of microbiology in the
scientific community, each chapter ends with an essay (Future
Challenges) presenting an issue of human concern facing us now
or in the near future that will be tackled and possibly solved by
the microbiologists of tomorrow. Epidemiological statistics have
been updated. A partial list of new and updated topics follows.

= Antimicrobial resistance and gene transfer

s Overuse and misuse of germicidal chemicals

= Genomics

= Nucleotide array technology, ribotyping and other
modern molecular methods

= Development of new vaccines

m New products of genetic engineering

= Quorum sensing

= Biofilms in ccology, medicine and applied microbiology

s Molecular methods to study microorganisms in nature

= Horizontal gene transfer and implications in microbial
evolution

s Microbial life in the universe

m Ribosomal RNA and classification of microorganisms

= Role of viruses in cancer

» Nosocomial infections

= Emerging and re-emerging discases

m Eradification of discases such as measles and polio

m Updates on HIV infections and AIDS worldwide

Learning Aids
In order for students to succeed in their study of microbiology,
they must be able to understand the matenial presented, utilize

are shown in the Visual Preview included in this preface.

1.

W

9.

The art program has been completely revised to facilitate
learning. New summary figures allow efficient review of
complex systems and processes such as metabolic
pathways or immune responses. More explanation
appears within figures so that students can do not have to
track events in a lengthy figure legend. Figures are more
closely integrated with the text through boldface text
references to parts and references to steps clearly
identified within the text and the figure. Finally, all
figures now benefit from attention to strict color coding
and use of consistent icons to aid student comprehension.
Brief essays of human interest and contemporary
relevance appear throughout the text. Each chapter
opens with a Glimpse of History and closes with Future
Challenges. Within a chapter, a human perspective is
provided in the Perspective essays. Chapters on
infectious discase contain a realistic Case Presentation.
New Microchecks provide opportunity to review cach
major section and test factual knowledge through review
questions as well as offer practice in valuable critical
thinking skills (through the blue questions).

Cross references with page numbers are provided at the
ends of paragraphs mentioning concepts that are
presented in more depth elsewhere in the text.

Figure and table references appear in boldface type
throughout the text so that the context for figures and
tables is casy to locate on the page.

Many new tables that summarize terms and concepts
have been added to this edition.

Tables outlining the major parameters of each
disease appear in the chapters on infectious discase
(Chapters 22-29); major discases are also supported
by a Discase Summary table that includes a visual
presentation of the course of the infection.

Chapter summaries clearly indicate the key points under
cach major heading. Key figure references and table
references appear in blue type. Key terms appear in
boldface.

Each chapter still ends with Review Questions that
encourage students to recap chapter content. New to this
edition are Multiple Choice Questions, Applications
Questions and Critical Thinking Questions. Multiple
Choice questions provide self-testing; answers are available
in Appendix 3. Students can apply their knowledge to
real-life issues in the Applications. Critical Thinking
questions, written by Robert Allen, a leading expert in
critical thinking, provide practice in analyzing and using
information in ways that will benefit students in any
discipline. See the essay by Robert Allen in this preface.
A full glossary appears at the back of the book along with
a pronunciation guide for names of microorganisms
(Appendix 5) and appendices that provide help with
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the Student:

Included at the end of each chapter are aitical thinking
exercises that provide practice for applying the concepts and
information included in the chapter. These exercises extend
well beyond the correct recall of information or “looking up
the answer."They require you to utilize critical thinking skills
such as interpreting data and experimental results, predicting
outcomes when conditions are changed, proposing and
evaluating experimental designs, and establishing sound
arguments and lines of reasoning. In other words, the
emphasis is on skill development and application,

In each exercise, you should develop a logical
argument that is based on information in the chapter and
sound reasoning, not on opinion. The strength of your

concept application and structuring your argument so that
it clearly leads to your conclusion and/or interpretation.

A few general guidelines for completing the exercises
will be helpful:

1. Know what the question is asking. Does the question
ask for a prediction? an interpretation? an
experimental analysis?

2. What information is needed to solve the exercise? Now
is the time for you to go back through the chapter, if
necessary, to review concepts and information. Be sure
to apply appropriate information to the problem.

3. What new information is provided in the exercise?
How does this exercise differ from examples included

in the chapter? Decide how this new information fits
with and extends information in the chapter.

4. Draw a diagram or outline of the exercise. This will
help organize your thoughts and insure
understanding of the relationships in the exercise. It
will also indicate the structure of your logic leading
to your solution.

For most students, these exercises are difficult,
espedially at first. But as with any skill, ability and skill will
improve with practice. Do not be discouraged with early
difficulties; consistent effort and practice will lead to
significant improvement.

Robert Allen

argument and reasoning will depend on appropriate

mathematics (Appendix 1), metabolic pathways (Appendix
2), and classification of microorganisms (Appendix 4).

i

Chapter Highlights
Chapter 1

Humans and the Microbial World Presents a more balanced view of the
importance of microorganisms as well as the present and future
challenges facing microbiologists. Includes multicellular parasites
as members of the microbial world.

Chapter 2

The Molecules of Life Incorporates more biological relevance in cov-
erage of chemistry. New sections on water chemistry and pH.

Chapter 3

Microscopy and Cell Structure Divided into three major sections -
Microscopy and Cell Morphology, The Structure of the
Prokaryotic Cell, and The Eukaryotic Cell. New emphasis on
practical applications of various types of microscopes and stain-
ing techniques, updated coverage of transport mechanisms,
expanded coverage of eukaryotic anatomy relevant to microbial
infection processes. Many stunning new micrographs.

Chapter 4

Dynamics of Prokaryotic Growth New or expanded coverage of stock
cultures, most probable number method, nutritional diversity,
colony growth, and growth of biofilms in nature.

Chapter 5

Control of Microbial Growth Organization reflects the extent of use
of a method rather than the traditional division into physical and
chemical methods. Covers the factors included in choosing a
control method, including associated risks and benefits.

Chapter 6

Metabolism: Fueling Cell Growth Completely revised chapter with new
integrated art program and supportive summary tables. Initial
overview of the fundamental principles of metabolism is followed

by a deeper discussion of metabolic pathways; organization allows
even beginning students to see the forest through the trees.

Chapter 7

The Blueprint of Life, From DNA to Protein The impact of genomics
demands that today’s students understand how cells extract and
utilize information encoded in their DNA. Expansion of discus-
sions on mechanisms make the processes of replication, tran-
scription and translation easier to understand. Completely new
art program reviewed for clarity and accuracy. Regulation now
includes signal transduction, quorum sensing, and phase varia-
tion. New coverage of genomics.

Chapter 8

Bacterial Genetics Updated to include relevance of gene transfer in
the spread of antibiotic resistance. Completely new art program
continues clarity and style of Chapter 7. Divided into two major
sections—Gene Mutation and Mechanisms of Gene Transfer.

Chapter 9

Biotechnology and Recombinant DNA Students become equipped to
truly understand today’s science with 1) a new discussion of
DNA sequencing methods and 2) an expanded discussion of
PCR that clarifies how it generates a fragment of a discrete size.
Updated and relevant discussion of modern techniques includ-
ing nucleotide array technology. Art program continues color
and icon coding established in Chapters 7 and 8.

Chapter 10

Classification and Identification of Prokaryotes Chapter opens with
identification which is the aspect of taxonomy that students will
most likely experience. Routine phenotypic methods are cov-
cred, and building on the foundations laid in Chapter 9, current
genotypic methods, including 16S rDNA sequencing and ribo-
typing are described. Phenotypic and genotypic methods of
classification include the impact of 16S rDNA sequencing.

Chapter 11

The Diversity of Prokaryotic Organisms Organization and focus has
been radically revised to highlight the extraordinary diversity
of prokaryotes rather than their classification. Major sections



presenting more than 75 genera include Metabolic Diversity
and Ecophysiology. For those incorporating classification
schemes into their course, Appendix 4 includes the index of the
latest edition of Bergey’s Manual of Determinative Bacteriology
which is now based on phylogeny rather than upon phenotype.
Many stunning new micrographs portray microbial diversity.

Chapter 12

The Eukaryotic Members of the Microbial World New groupings of algac,
protozoa, and fungi are presented based upon rRNA data. New
discussion of arthropod vectors and the helminth parasites.

Chapter 13

Viruses of Bacteria Reorganization presents the general principles
of virology followed by biology of bacteriophage, including sev-
eral new groups.

Chapter 14

Viruses of Animals and Plants Now includes methods for studying
viruses. Many new tables and summary figures, including com-
parisons of phage and animal viruses. Updated coverage on the
role of viruses in cancer. Expanded coverage of prions and viroids.

Chapter 15

Nonspecific Immunity New overview of cells and tissues involved host
defense supported by completely new art program. Updated cov-
erage of cytokines. Phagocytosis now covered before inflammation.

Chapter 16

Specific Inmunity Completely revised art program helps student
to follow elements from Chapter 15 through discussion of spe-
cific immunity and to a final integrative overview figure. New
summary tables. Revised and updated presentation of T-cell
dependent and T-cell independent antigens, antibody diversity,
and immunological tolerance.

Chapter 17

Applications of Immune Responses Antibody-mediated and cell-
mediated immune responses are now included in Chapter 16.
New section on quantifying antigen-antibody reactions,
including principle of serial dilutions. New section on tests
used in cellular immunology. Updated and expanded infor-
mation on vaccines and immunization procedures, including
current progress in the development of new vaccines.

Chapter 18

Immunologic Disorders Necw art program in continuity with preced-
ing chapters on immunology. New section on transplantation
immunity, expanded treatment of autoimmune diseases.

Chapter 19

Host-Microbe Interactions New overview with supporting summary
tables introduces terms and concepts used in the study of infec-
tious discases. Updated coverage of A-B toxins and pathogenicity
islands. New sections on 1) establishing the cause of an infectious
disease, including discussion of Molecular Postulates as well as
Koch’s Postulates, 2) modes of transmission of infectious agents,
and 3) pathogenic effects of viruses and other nonbacterial agents.
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Chapter 20

Epidemiology New overview section on the principles of epidemi-
ology. Coverage of nosocomial diseases has been expanded.
New section on trends in disease, including emerging discases.
New heading structure adds clarity.

Chapter 21

Antimicrobial Medications New overview introduces the important
concepts of antimicrobial medications. Discussion of penicillin
family expanded to provide one in-depth example. Expanded
coverage of mechanisms and transfer of antimicrobial resistance.

Chapter 22

Skin Infections Updated discussion and figures on Lyme discase,
expanded material on acne. Common names of discases are
emphasized as well as clinical terminology. Ilustrated discase
summaries are presented for Lyme disease, chickenpox, measles
and rubella.

Chapter 23

Respiratory System Infections Major sections include Infections of
the Upper Respiratory System and Infections of the Lower Re-
spiratory System. Updated revision of figures showing action of
diphtheria and pertussis toxins, updated coverage of hantavirus
pulmonary syndrome. Illustrated discase summaries are pre-
sented for strep throat, diphtheria, tuberculosis, and influenza.

Chapter 24

Alimentary System Infections Major scctions include Infections of the
Upper Alimentary System and Infections of the Lower Alimen-
tary System. Improved illustration of system anatomy. New fig-
ures showing mode of action of cholera toxin, pathogenesis of
shigellosis, and hepatitis A distribution. Revised figure on hepati-
tis B replication. Diseases caused by parasitic worms are included,
with illustrations of life cycles and course of disease. Tllustrated
disease summaries are presented for cholera and E. coli disease.

Chapter 25

Genitourinary Infections Updates and new discussion on controlling
sexually transmitted discases. New photos showing symptoms of
syphilis. New sections on non-venereal genital tract infections,
pubic lice, and scabies. Illustrated disease summaries are pre-
sented for leptospirosis, gonorrhea, and syphilis.

Chapter 26

Nervous System Infections New figures on the causes of meningitis,
viral encephalitis, polio, and the natural cycle of the Lacrosse
virus. New discussion on prospects for the eradication of polio.
Ilustrated disease summaries are provided for meningococcal
meningitis and listeriosis.

Chapter 27

Wound Infections New figures on “flesh-cating” streptococcal dis-
case, cat scratch disease, and the mode of action of tetanus toxin,
Ilustrated disease summaries include lockjaw and gas gangrene.
Chapter 28

Blood and Lymphatic Infections New coverage of the blood fluke
( Schistosomn), and the infection hypothesis as a contributing
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cause of arteriosclerosis. New or revised figures on Gram : neg-
ative  sepsis, distribution of tularemia, plague-infected fleas,
infectious mononucleosis, and the malaria life cyvcle. Tllustrated
disease summaries include brucellosis and plague.

Chapter 29

HIV Disease and Complications of Immunodeficiency Extensively updated
coverage throughout including cellular targets of HIV, global
epidemiology of AIDS, effect of new treatments such as
HAART, and the relationship between viral load and mortality.

Chapter 30

Environmental Microbiology Revised introductory section on the
principles of microbial ecology. New section on bacteria in low-
nutrient environments, Section on aquatic environments nOw
immediately follows a completely revised section on terrestrial
environments, including an overview discussion of soil.

Chapter 31

Water and Waste Treatment Updated coverage of health effects asso-
ciated with waterborne organisms. Revised discussion of large-
scale sewage treatment methods with new overview illustration.

Chapter 32

Food Microbiology ’resentation of fermented foods has been reor-
ganized to emphasize the microbial processes used to make
tood products—Tlactic acid fermentation by bacteria, alcohol fer-
mentation by yeast, and changes due to mold growth. Although
at the end of the text, this chapter can be a perfect follow-up to
coverage of growth and metabolism.

Supplements

McGraw-Hill has developed an extensive teaching and learning
package to accompany Microbiology: A Human Perspective,
third edition that will provide unparalleled support for both stu-
dents and instructors. Supplementary material appears in print
versions, on CD-ROM, and on the Web. Check out some of the
items available.

For the Student

Microbes in Motion Interactive CD-ROM This interactive CD-ROM for
both Windows and Mac brings microbiology
to life through interactive screens, video,
audio, animations, and hyperlinking. This
casy to use tutorial can go from the class-
o room to the resource center to the student’s
i own personal computer. Ideal for self-
quizzing, class preparation, or
microbiological concepts.

Hyperclinic CD-ROM Students will have fun with this interactive
CD-ROM while learning valuable concepts and gaining practi-
cal experience in clinical microbiology. Packed with over 100
case studies and over 200 pathogens supported with audio,
video, and interactive screens, students will gain confidence as

they take on the role of the professionals. Available Fall 2001.
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Student Study Guide This valuable student resource written by Rick
Corbett and Michael Lema of Midlands Technical College goes
beyond the standard multiple choice and true-false self-
quizzing. The authors have provided a wealth of study assets to
help students truly master the material. In addition to unique
learning activities, it includes key concepts, vocabulary review,
self-tests; and more.

Laboratory Manual The third edition of Microbiology Experiments:
A Health Science Perspective by John K.l(.\ n and Mary Bicknell
has been prepared to dll‘LLtl\' sup- [ F =y
port the text (although it may be '
used with other microbiology text- |
books). The laboratory manual fea-
tures health-oriented experiments
and endeavors also to reflect the
goals and safety regulation guide- |
lines of the American Society for |
Microbiologists. The class-tested
exercises are modular and do not
require a great deal of time either in
lab or in preparation. Equipment
and materials for the labs, including the laborator v manual itself]
are inexpensive. Finally, all experiments are safe—they do not
call for use of pathogens or human samples.

New to this edition is a series of engaging student projects
that introduce some more intriguing members of the microbial
world and expand the breadth of the manual bevond health-
related topics. New experiments introduce modern techniques
in biotechnology such as use of restriction enzymes and use of
a computer database to identify sequence information. Five new
appendices have been added to provide background in basic
technique and practice problems. A new Preparator’s Manual
including answers to exercises, tips for successful experiments,
lists of microbial cultures with sources and storage information,
formulae and sources for stains and reagents, directions and
recipes for preparing culture media, and sources of supplies is
available to instructors for this edition.

For the Instructor

Transparencies A sct of 200 images from the textbook are enhanced
for classroom projection and available to adopters of the third edi-
ton of Microbiology: A Human Perspective.

Visual Resource Library This valuable CD-ROM contains all of the
images from the textbook as well as the tables that appear in the
textbook. This presentation software allows you to create your
own multimedia presentations or export images into other pro-
grams. Images may be sorted by a number of criteria, and may
be viewed in groups using the Small Gallery view.

Projection Slides Slide sets are available that show clinical examples
of discases or examples of microbial specimens.

Instructor’s Manual and Test Item File Prepared by Michael Lema and
Rick Corbett of Midlands Technical College, this valuable
resource provides approximately 2,000 test items including mul-
tiple choice questions coded for level of difficulty, plus matching,
true-false, and critical thinking questions. The manual also
includes Learning Objectives keyed to the Student Study Guide,
correlations to the multimedia and Web resources available with



the text, answers to questions in the text, and support for teach-
ing using a critical thinking approach.

Computerized Test Bank This helpful computerized testing and
classroom management software from Microtest provides a
sortable database of objective questions from the Test Item File
for preparing exams. Available for Windows or Mag, it also
includes an easy-to-use grade-recording program.

PageOut, PageOut Lite, McGraw-Hill Course Solutions Designed specifi-
cally to help vou with your individual course needs, these prod-
ucts and services will assist vou in

integrating vyour syllabus with

Microbiology: A Human Perspective, m
third edition state-of-the-art media
tools. Create your own course-spe-
cific web page supported by
McGraw-Hill’s extensive electronic resources, set up a class
message board or chat room online; provide online testing
opportunities for your students, and more! For further infor-
mation on these features, visit the Nester Web site at
www.mhhe.com/nester.

Create a custom course Website with
free with every McGraw-Hill textbook.

Multimedia Resources
Online Learning Center Through the Nester 2001 Online Learning
Center, everything you need for effective, interactive teaching
and learning is at your fingertips. Moreover, this vast McGraw-
Hill resource is easily loaded into Y € E e r ey v £ —
COUTse management systems stuch as |7 pe——
Web CT or Blackboard. -

Some of the online features b
vou will find to support your use of
Microbiology: A Human Perspective,
third edition include:

For the Student:
» Additional multiple choice questions in a self-quizzing
interactive format
s Electronic flash cards to review key vocabulary
m Study Outlines
m Tips for Solving Critical Thinking exercises
» Student Tutorial Service

For the Instructor:

a All of the images and tables from the text in an
uploadable format for classroom presentation

= Correlation guides for use of all resources available with
the text and to the ASM Guidelines

® Answers to text questions

m Course Consultant service to answer your specific
questions about using McGraw-Hill resources with your
syllabus

u Tips for teaching using Critical Thinking cxercises

Plus
m An interactive Time Line detailing events and
highlighting personalities critical to the development of
the science of microbiology
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m A supplementary section on clinical and diagnostic
microbiology including additional Case Presentations
and other resources

m Web exercises encouraging practice of use of the Web to
gather and evaluate information

m Further Reading and Web Links to explore topics in
microbiology more extensively

www.mhhe.com/nester

Interactive E-Source

The Interactive E-Source is an exciting student resource that
combines McGraw-Hill print, media, study and web-based mate-
rials into one easy-to-use CD-ROM.
This CD-ROM provides cutting
edge technology that accommodates
all learning styles, and complements
the printed text. It provides a truly
non-linear experience by using video,
art, web-based, and other course
materials to help students organize
their study. Features of the Interac-
tive E-Source include:

All narrative, art and photos,
plus expertly crafted animations and
video are included in the interlinked
HTML files of the full textbook and study guide. Students can
perform non-linear searches as well as retrieve any media content

relevant to a topic.

Targeted web links supported by a powerful search engine
encourage focused web research.

An annotation function allows students to enhance their
study by personalizing ¢-Source material with their own notes
and comments. A customized binder allows students to extract
information and customize materials for future reference. The
highlighting function allows students to quickly identify impor-
tant concepts as they review their materials.

A special Read feature converts written text to audio,
enabling students to listen to important concepts and hear the
proper pronunciation of key terms and names.

Available Fall, 2001.
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The Diversity of Prokaryotic Organisms
The next few pages show you
the tools found throughout
the text to help you in your
study of microbiology.

Glimpse of History ’

Each chapter opens with an engaging story
about the men and women who pioneered ‘
the field of microbiology.

Learn of the heartbreaks, triumphs, and
strokes of luck that produced the subject you
study today.

Figure 11.33 Typical Habitat of Sulfolodus

Thermophilic Extreme Acidophiles

: |
Future Challenges

Each chapter ends with a pending challenge

facing microbiologists and future

microbiologists.

See how learning to share this planet more
eftectively with the multitude of astonishing

microorganisms will shape our lifestyles and

our world of tomorrow. |
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Chapter Summary
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e o T R ' Important points are listed under each major heading.

Energy Sources for Ecosystems
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Key figure references and table references are highlighted
in blue.

Key terms appear in boldface type.

End-of-Chapter Review

Short Answer Questions review major chapter

ol sk 5 A r concepts.
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(i s 1 T il ey e e e vk Multiple Choice Questions allow self-testing; answers

are provided in Appendix 3.

Applications provide an opportunity to use knowledge
i of microbiology to solve real-world problems.

oo Critical Thinking Questions encourage practice in

analysis and problem-solving that can be used in the
study of any subject.
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Short Answer

Applications

Critical Thinking
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TABLE 258 Gonorrhea

W ——— Disease Summaries

Major diseases are represented with a summary
table and an outline of pathogenesis keyed to a

human figure showing the entry and exit of the
pathogen as well as the course of the infection.

(2.7 Infectious Disease Coverage

Discases are organized by human body system with

background anatomy and physiology.

Each disease is presented systematically and predictably

(

including Symptoms, Causative Agents, Pathogenesis,
TOB  Chapter 27 Wownd i 1 < ‘ < e

TAE N SRR IGATIoR Epidemiology, and Prevention and Treatment.

Each disease is summarized in a table.

Each chapter includes a Case Presentation of a realistic
clinical situation.

Chapters on infectious diseases are highlighted with yellow

shading for easy reference.

[ Additional Case Presentations and Clinical Reference

el s material is available on the Nester Web Site.
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Fungal Wound Infections 709

. TABLE 27.10 Human Bite Wound Infections 3
Human Bites . Fungal Wound Infections
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“Rose Gardener's Disease” (Sporotrichosis)

Definitions

Key terms appear in boldface type, are defined when
introduced and may be found in the glossary.

Cross References

- —_— I o
Page numbers direct students to sections r
clsewhere in the text with additional
background to support the concepts mentioned
within a paragraph.




Perspective Boxes

Perspective boxes introduce a “human”
perspective by showing how microorganisms
and their products influence our lives in a
myriad of different ways.

Figure | agrodacterium sp. Causes Crown Gall and Transforms Plaat Cells

MICROCHEC

.

Microchecks

102

Y

Major sections end with a short “Microcheck™ that
summarizes the major concepts in that section.
Microchecks also offer several review questions to assess

vour understanding of the preceding material. Finally

there is an opportunity to sharpen your critical thinking

skills with the questions in blue.
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Chapter 4

MICROCHECK 4.5

\ complex medium

Cultivating Prokaryotes
in the Laboratory

Table 4.6 Characteristics of Media Used to Cultivate Bacteria

Medium Characteristic

Catey

| Summary Figures and Tables

F ]

Coft-Modiatnd Immunity e

Figure 16.21 Namspecific snst Spoctic Protective bmmeme Mechanisa

Many new figures and tables have been added to
this edition that summarize complex information
in a concise presentation.

All figure and table references appear in bold type
within the text for easy correlation between text

and visual support clements.



