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What's New in the
Eighth Edition?

Changes in the Eighth Edition
of Foundations in Microbiology,
Basic Principles

First and foremost in every revision of
Foundations in Microbiology, Basic Principles
is the careful reading of reviews and correction
of any errors followed by the updating of
content to ensure that the textbook is at the top
of its class in being up-to-date. For example,
in the eighth edition, areas of technology and
antimicrobic drugs were revised and expanded
upon, and all disease statistics have been
updated.

Case Files

» All of the chapter Case Files are new except
7, 10, and 19, which have been revamped
or expanded.

» The Case Files are now more integrated
into the chapter with “Continuing the Case”
boxes, a final “Case Perspective”, and end-
of-chapter Case File questions.

Expected Learnihg Outcomes
and Checkpoints

» The chapter overviews have been replaced
with expected learning outcomes that begin
every major section of a chapter. These
direct the student’s learning towards the
most important topics in that section.

* Each section of a chapter ends with assess
questions that focus on the Expected
Learning Outcomes.

Additional Areas of Change

* For the chapters focusing on the agents of
diseases, we have added new “Pathogen
Profiles.” These are abbreviated snapshots
of the major pathogens in the chapter and
include a micrograph, a description of the
microscopic morphology, identification
descriptions, habitat information, virulence
factors, primary infections/disease, and
control and treatment.

» Technology, antimicrobic drugs. and disease
statistics have been updated.

¢ The eighth edition has over 200 new
photographs, over 20 new or greatly revised
figures, and a number of new
illustrated tables.

Many chapters have had changes in
organization and modifications in their
sections and headings.

Numerous new assessment, writing-to-learn,
and critical thinking questions have

been added.

A number of figures now contain insets

of micrographs superimposed over a
macroscopic photograph.

Most chapters have new visual challenge
questions.

Figures have been evaluated to improve
labeling and proportion and to clarify
legends.

Newly designed chapter opening pages tie in
microbes more tightly with the Case Files.

Chapter 1

New Case File about the exploration for new
microbes in the oceans

Figure on evolution has more illustrations
added to the timeline

Table on the work of microbiologists

is revised

The Introduction to Cells section is
reorganized so that all coverage appears in
the same area

New photographs and examples for
importance of microbes in natural
environments

New figures of microbes used in
bioremediation and biotechnology

New insight on emerging infections with
update and figure on influenza

Figure on scientific methods has

been simplified

Eight new photographs have been added to
this chapter

Chapter 2

New Case File about the search for life
on Mars

Chapter 3

New Case File introduces basic aspects of
diagnosing meningitis

Figure for tools of the laboratory and
methods of studying microorganisms has
been revised and an additional step called
information gathering has been added to
the 5 “I"’s

A new table to accompany this figure
summarizes the steps in lab techniques
Chapter now starts with microscopy, then
isolation, identification, culturing

and media

A new introduction to identification
techniques and keys has been added

New information on unculturables has been
added to the Insight reading

Ch

Ch

Ch

Ch

Ch

Figure on dyes and staining has been revised
Eleven new photographs have been added to
this chapter

apter 4
New Case File about a biofilm infection
of a heart valve
The section on bacterial taxonomy now
contains photographs of examples
Section on characteristics of life has been
rewritten and shortened
A description of type IV pili and motility
has been added
Thirteen new photographs have been added
to this chapter

apter 5
New Case File covers the neglected
eukaryotic parasites
The figure of eukaryotic taxonomy has been
revised
Ten new photographs have been added to
this chapter

apter 6

New Case File deals with the 2009 epidemic
of HIN1 Influenza

Several virus illustrations have been revised
The figure on viral penetration has

been updated

Converted the table of virus families to an
illustrated table

Updated the Insight reading on creation of
new viruses

Seven new photographs have been added to
this chapter

apter 7

Chapter title changed to: Microbial
Nutrition, Ecology, and Growth

Updated Case File covers the Berkeley Pit
with expanded information

New anchoring figure 7.1 provides overview
of the relationship of microbes to the
environment

We consolidated tables and moved text
into a single table summarizing the
functions of bioelements in microbial
physiology

Discussion on active transport was revised
New information on Deinococcus was added
to Insight on life in the extremes

Six new photographs have been added to
this chapter

apter 8

New Case File covers the importance of
microbes to ruminants
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Ch

Ch

Revised the section on estimated amounts of
ATP production

Most of the chapter has been edited to
improve flow and accuracy

apter 9

New Case File details the developing drug
resistance in Acinetobacter

Extensive rewriting of sections on DNA
replication, epigenetics, and regulation of RNA
New figure 9.6 on DNA replication

Added a clarification of detecting mutations
New material on recombination

in microbes

Converted the boxed reading on genetics of
animal viruses to regular text

apter 10

Updated Case File on identifying the victims
of the World Trade Center disaster

New introduction to genetic engineering
Revised figures on actions of endonucleases
Added FISH figure

Revised the text and a figure on DNA
sequencing

Added a short section on new “omics”
Revised tables on genetically modified
plants and animals

Updated discussion on gene therapy
Revised the descriptions of

DNA fingerprinting

Five new photographs have been added to
this chapter

Chapter 11

New Case File on the outbreak of hepatitis
C linked to a Las Vegas clinic

More details of the levels of resistance
among microorganisms

New discussion of how to select
antimicrobial agents

New figure to show the overall effects of
temperature on a microbe’s growth

and survival

New figure on the electromagnetic spectrum
Revised figure on glutaraldehyde
Replaced tables on thermal effects on
microbes with tables of applications of
physical agents

Updated Insight reading on use of
antibacterial substances

Revised discussion of use of germicides
Nine new photographs have been added to
this chapter

Chapter 12

New Case File about the aftermath of a
needle-stick from an AIDS patient

Ch

Revision of figure on effects of penicillin
Added a Note on special strategies in
drug therapy

Revised the section on anti-HIV drugs
Revised the table on actions of

antiviral drugs

Added a new figure on transfer of

drug resistance

Revised a figure on natural selection for
drug resistance

Added bacteriophage therapy to Insight
reading on alternative therapies

Updated information on drug resistance
Four new photographs have been added to
this chapter

apter 13
Changed the chapter title to: Microbe-
Human Interactions: Infections, Disease,
and Epidemiology
New Case File on outbreak of Salmonella
food infection
Added a new Insight reading on the role of
the appendix
New figure on the stages in infection
New figure to show mechanism of invasion
into host cells
Revision of section on virulence factors
Added mode of transmission to table
on ZooOnoses
Revised discussion on incidence and
prevalence
New figure on the percentage of nosocomial
infections and the major infectious agents
involved in them
New figures to compare epidemiologic data
Three new photographs have been added to
this chapter

Chapter 14

Changed the chapter title to: An introduction
to Host Defenses and Innate Immunities
New Case File on chronic granulomatous
disease

Added new material on defensins

Revised introduction to recognition

and surveillance

Added a Note on chronic edema and
filariasis

Added clarifying information on MALT
Moved toll-like receptor figure and
discussion to phagocytosis section

Rewrote the section on edema

Added a new Note on neutrophil NETS that
trap microbes

More coverage on reactive oxygen
intermediates

Simplified coverage of the classical
complement pathway

Added photomicrographs of real WBCs to
the figure on blood development

New figure on lymphatic system

New figure comparing blood and lymphatic
circulations

Added a dendritic cell to the macrophage
maturation figure

Six new photographs have been added to
this chapter

Chapter 15

New Case File on rabies and rabies
immunization

Moved section on natural, artificial, active,
passive immunity to the section following
T cell functions

Revised figure on primary and secondary
immune responses

Replaced cancer cell photograph with two
new ones

Updated vaccination tables

Clarified antigen and immunogen

Added explanation of what accounts

for the speed of the secondary

immune response

Chapter 16

New Case File about a transfusion reaction
and its aftermath

Six new photographs have been added to
this chapter

Chapter 17

Changed chapter title to: Procedures for
Identifying Pathogens and Diagnosing
Infections

New Case File outlines a nosocomial Vibrio
infection and includes tables used to narrow
the identification of the pathogen involved
Expanded flowchart for genera in infections
New figure on pulse-field gel
electrophoresis

Expanded section on selection of media

for isolation

Six new photographs have been added to
this chapter
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A Note to the Student

Tips on learning to gain understanding

Most of you are probably taking this course as a prerequisite to
nursing, dental hygiene, medicine. pharmacy, optometry, physician
assistant, or other health science programs. Because you are prepar-
ing for professions that involve interactions with patients, you will
be concerned with infection control and precautions, which in turn
requires you to think about microbes and how to manage them. This
means you must not only be
knowledgeable about the char-
acteristics of bacteria, viruses,
and other microbes, their phys-
iology, and primary niches in
the world, but you must also
have a grasp of disease trans-
mission, the infectious process,
disinfection procedures, and
drug treatments. You will need
to understand how the immune
system interacts with microor-
ganisms and the effects of im-
munization. All of these areas
bring their own vocabulary and
language—much of it new to
you—and mastering it will require time, motivation, and prepara-
tion. A valid question students often ask is: “How can I learn this
information to increase my success in the course as well as retain it
for the future?”

Right from the first, you necd to be guided by how your in-
structor has organized your course. Since there is more information
than could be covered in one semester or quarter, your instructor
will select what he/she wants to emphasize and construct a reading
and problem assignment that corresponds to lectures and discus-
sion sessions. Many instructors have a detailed syllabus or study
guide that directs the class to specific content areas and vocabulary
words. Others may have their own website to distribute assign-
ments and even sample exams. Whatever materials are provided,
this should be your primary guide in preparing to study.

The next consideration involves your own learning style and
what works best for you. To be successful, you must commit es-
sential concepts and terminology to memory. A list of how we re-
tain information called the “pyramid of learning™ has been proposed
by Edgar Dale: We remember about 10% of what we read; 20% of
what we hear; 50% of what we sce and hear; 70% of what we dis-
cuss with others; 80% of what we experience personally; and 95%
of what we teach to someone else.

| love this textbook.”

and Community College

“The Talaro textbook not only gives a clearly-
written, accurate verbal account of the workings
of the microbial world, but also incorporates
detailed and colorful figures and tables to give
the students a visual picture of the life of
microbes and the illnesses of microbiology.

—Diane K. Vorbroker, Cincinnati State Technical

There are clearly many ways to go about assimilating informa-
tion—but mainly, you need to become involved in reading, writing,
drawing simple diagrams, and discussion or study with others. This
means reading alone will not gather the most important points from
a chapter. You must attend lecture and laboratory sessions to listen
to your instructors or teaching assistants explain the material. Notes
taken during lecture can be re-
written or outlined to organize
the main points. This begins
the process of laying down
memory. You should go over
concepts with others—perhaps
a tutor or study group—and
even take on the role of the
teacher-presenter part of the
time. It is with these kind of
interactions that you will not
just rote memorize words but
understand the ideas and be
able to apply them later.

A way to assess your un-
derstanding and level of learn-
ing is to test yourself. You may use the exam questions in the text,
on the CONNECT website, or make up your own. LearnSmart,
available within the CONNECT site, is an excellent way to map
your own, individualized learning program. It tracks what you
know and what you don’t know and creates questions just for you
based on your progress.

Another big factor in learning is the frequency of studying. It
is far more effective to spend an hour or so each day for two weeks
than a marathon cramming session on one weekend. If you ap-
proach the subject in small bites and remain connected with the
terminology and topics, over time it will become yours and you will
find that the pieces begin to fit together. In the final analysis, the
process of learning comes down to self-motivation and attitude.
There is a big difference between forcing yourself to memorize
something to get by and really wanting to know and understand it.
Therein is the key to most success and achievement, no matter what
your final goals. And though it is true that mastering the subject
matter in this textbook requires time and effort, millions of students
will affirm how worthwhile it has been in their professions and
everyday life.



Beginning the Journey

The beauty of microorganisms

If you were taking a survey of people on the street about
their impression of microorganisms, you would not have
to look very far to find someone with a rather negative
vision, probably gleaned from commercials, of un-
sightly, disease-causing germs swarming around
everywhere, lying in waiting for unsuspecting
victims. But we'd like to think that, after looking
through a microscope focused on a drop of pond
water, most people would have their eyes
opened, both literally and figuratively, by the
astonishing images they see. A glimpse of the
microbial world often surprises us with unusual
and bizarre forms of great beauty and complex-
ity, from the crystalline perfection of a virus to
fantastic colors and shapes of algae. It is with
this realization that we are featuring magnified
views of interesting and striking microorganisms
set in the context of a case study at the start of most
chapters. Even our cover, depicting a glass sculpture of
the HINI influenza virus, reflects a trend of embracing
microorganisms as an inspiration for artistic works. Although
a major intent of this textbook is to promote your understanding
of the effects of microbes on humans and their involvement in dis-
eases, we also aspire to communicate our appreciation and awe for

these tiniest creatures and to provide insights into the tremendous “I would have to say that this text is
impact they have on every facet of the earth. It is our hope that, in sophisticated, logically written, illustrated

time, you too will become an advocate for microorganisms and Hoctivel ) :
help educate others about their importance, and perhaps even their effectively, and very comprehenswe. The

beauty. Happy reading. . . chapters | reviewed were well written and
—Kathleen Park Talaro and Barry Chess very comprehensive. The chapter on
metabolism was superb.”

—Luis A. Rodriguez, San Antonio College
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