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: everyone who tries to teach or learn microbiology
© knows, the amount of new information to be sifted and
sorted has grown enormously in recent years. The number
of new microbiological terms is enough to constitute a new
language. Donald P. Hayes writes about the “Growing
Inaccessibility of Science” (Nature 356:739, April 30, 1992)
and the flight of readers from journals that fail to make
their articles intelligible to their readership.

A colleague of ours who had recently published a
textbook was told by one of his students, “Great book. Too
bad I have no time to read it.” There is good reason to be-
lieve that students generally have less time to cover more
material than they did a few years ago. We have tried to
avoid the chatty, superficial style and lavish illustrations
used by some of the more recent texts, in favor of clarity
and conciseness.

Organization and Approach

A textbook is not a novel. Few students will read a text
from cover to cover, and instructors generally like to pick
and choose among chapters. We have therefore used judi-
cious redundancy to help the chapters stand alone. The text
is organized into 34 chapters grouped into four parts. The
first nine chapters (Part One) focus on presenting the basic
principles of microbiology, with an emphasis on indicating
the relevance of these principles to human health. Because
basic chemistry concepts are important to the study of mi-
crobiology, we have included a chemistry chapter in Part
One for those students with little or no background in this
area. Part One also contains a chapter on microbiology and
biotechnology in which we present up-to-date, relevant in-
formation on genetic engineering and technological ad-
vances, such as the polymerase chain reaction, which has
an important impact on human society today.

Part Two (chapters 10-14) provides a survey of the
major types of microorganisms and viruses, and a discus-
sion on how they are classified and identified.

In Parts Three and Four, previous users of the book
will notice some reorganization of chapter content and
sequence. We have added an additional chapter on im-
munology. This rapidly expanding topic is now covered in
chapters 15 through 18. Host-parasite interactions are now
covered in chapter 19, and the coverage of antimicrobial
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and antiviral medicines has been moved forward, to
chapter 21. Part Three (chapters 15-31) covers the many
important aspects of the interactions between microorgan-
isms and humans, including immunology, epidemiology, a
survey of infectious diseases, and the action of antimicro-
bial and antiviral medicines. In the chapters on infectious
diseases, we employ an “organ-system” approach to orga-
nizing the material presented. The significant change in this
section is a chapter devoted to blood and lymphatic infec-
tions (chapter 30), and a full chapter (31) devoted to AIDS
and complications of immunodeficiency disorders.

Also new in the disease-focused chapters are case
studies that relate factual information to actual clinical
situations. Finally, Part Four (chapters 32-34) discusses
environmental microbiology and the microbiology of food
and beverages.

Experience has shown that few instructors attempt
to cover multicellular parasites, but those who do feel
strongly that they should be included. We, therefore,
have placed a section on multicellular parasitology in
an appendix (appendix VII). Reference sections on
diseases and microorganisms are found in appendices IV
and V. There are also appendices covering microbial
mathematics (appendix I), pH (appendix II), glucose
degradation pathways (appendix III), and immunizing
agents (appendix VI).

Learning Aids for the Student

In order for students to succeed in their study of microbiol-
ogy, they must be able to understand the material pre-
sented, utilize the text as a tool for learning, and enjoy
reading the text. Therefore, we have included many aids to
make the study of microbiology efficient and enjoyable.
Each chapter contains the following;:

1. Chapter Opening Key Concepts The chapter opening
key concepts were written to help the student preview
the major concepts to be covered and understood in the
chapter.

2. Chapter Opening “Glimpse of History” The chapter
opening “Glimpse of History” sections are designed to
help the student “see” the relevance of historical
events in microbiology to what they study today and
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understand the importance of the scientific method. The
“Glimpse of History” from page 3 is reproduced here.

Chapter Opening Introduction A brief preview of the
chapter’s contents, which relates it to other chapters
within the text. This introduction is designed to help
the student put the chapter into perspective at the start
of their study of a specific topic.

. Declarative Statement Heads Clear statements to help

introduce students to each important topic.

. Boldfaced Key Terms Important terms are emphasized

and clearly defined when they are first presented.

. Cross-reference Notes These notes refer the student to

major topics that are difficult and which may need to
be reviewed in order to understand the current mate-
rial. An example of the usage of a cross-reference note
from page 7 has been reproduced here.

In addition to well-accepted diseases, maladies that
were attributed to other causes have now been shown to be
caused by microorganisms. One well-known example is pep-
tic ulcers. This common affliction has recently been shown to
be caused by a bacterium and to be treatable by antibacterial
agents. It seems likely that other maladies whose causes are
not understood will be shown to be caused by microorgan-
isms or other agents of infectious disease.

* Ulcers, p. 564

. End-of-page Footnotes These footnotes provide

students with on-page explanations and definitions for
particularly difficult concepts and terms.

. Review Questions After Major Chapter Sections These

review questions help students test their knowledge
and understanding of the section’s factual material and
major concepts before continuing on to the next section
of the chapter.

. Chapter Review Questions At the end of each chapter,

a set of 10 questions tests students” knowledge of the
entire chapter.

Summary Tables The summary tables are designed to
help students organize their thoughts on important
facts or characteristics presented for a specific topic.

New Case Presentation In the chapters (22-31) that
focus on human diseases, we now include case presenta-
tions: actual clinical reports that relate the chapter’s
information to the experiences of patients and physi-
cians, nurses, and medical personnel.

“Perspective” Box Readings Most chapters contain at
least one “Perspective” box reading. These box read-
ings cover a wide variety of interesting topics. Topics
include recent developments in biotechnology, items of
medical significance, applications of microbial activi-
ties, and descriptions of unusual microorganisms.
Perspective 2.2 from page 27 is shown here.

Glimpse of History

Microbiology was born in 1674 when Antony van Leeuwenhoek
(1632—1723), an inquisitive Dutch drapery merchant, peered at a drop
of lake water through a carefully ground glass lens. What he observed
through this simple magnifying glass was undoubtedly one of the most
startling and amazing sights that humans have ever beheld—the first
glimpse of the world of microbes. As recorded in a letter to the Royal
Society of London, van Leeuwenhoek saw

. Very many little animalcules, whereof some were roundish,
while others a bit bigger consisted of an oval. On these last, | saw
two little legs near the head, and two little fins at the hind most end
of the body. Others were somewhat longer than an oval, and these
were very slow a-moving, and few in number. These animalcules had
diverse colours, some being whitish and transparent; others with
green and very glittering little scales, others again were green in the
middle, and before and behind white; others yet were ashed grey.
And the motion of most of these animalcules in the water was so
swrﬁ:. and so various, upwards, downwards, and round about, that

The properties of water depend on the proper-
dies of its constituent atoms, hydrogen (H) and

oxygen (O), as well as on the bonds that join the

atoms together. Since the O, covalently bonded

10 H, attracts electrons more strongly than the

H, water is a highly polar molecule, with the O

having a negative charge and the H a positive

charge (seefigure 2.3). This pobr nature of water  Oxyoen —
is very important in biology. First. it enables each
water molecule to form hydrogen bonds with
four other water molecules, leading to a strong
attraction between water molecules (figure 1).

The strong artraction requires that a large
amount of heat be applied to break the bonds
between water molecules. This explains why
water is a liquid at room temperature and that a
great deal of heat is required to convert it into a
gas. This fact is significant because water vapor
(gas) is not important in biclogical systems,
whereas the liquid form is very important.

The polar nature of water also accounts
for its ability to dissolve a large number of com-
pounds, anather feature important for life as we
know it Water-soluble compounds contain
atoms with positive or negative charges; in water
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Figure |
Water molecules held in a latticework, llustrating the hydrogen bording

among molecules
they ionize, or split, into charged atoms. A posi-
tive charge means that the ion has one proton
more than it has electrons, A negative charge
means that the lon has one more electron than it
has protons. For example, NaCl dissolves in
water to form Na' ions, termed cations,
because they move towards the cathode In an
electrical field, and CI ions, termed anions,
because they move toward the positively charged
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Undissolved
compound
anode. In solution, ions such as Na* and CI tend

to be surrounded by water molecules in such a

way that the O of HOH forms weak bonds with

Na, and the H forms weak bonds with CI’ (fig- L";,‘:;W
ure2). I

C 3

This prevents the Na+ and CI” from com- posive
ing together, and it accounts for the solubility of jon
NaCl in water. Nenpolar molecules such as fats
and hydrocarbons are insoluble in water, but thus
are soluble in uncharged (nonpolar) solvents such
as benzene. Indeed, when a nonpolar liquid such
as ot is mixed with a polar liquid such as water,
the two do not mix. This phenomenon explains
why oil and vinegar, which is dilute acetic acid,
separate in salad dressing

Another important feature of aqueous Figure 2
solutions is their level of acidity. or pH. This  Water dissolving
aspect s discussed in appendix Il charges. The

and keep them from assoc

d that s made up of pe
s of
ating with each other

Perspective 2.2

13. Chapter Summary in Outline Form This outline of

important chapter concepts is designed to serve as
guide for chapter study.

a



14. End-of-chapter Critical Thinking Questions The
“Critical Thinking Questions” are meant to aid the
student in reviewing, integrating, and applying the
concepts and principles learned from the chapter.

15. End-of-chapter Further Readings References are pro-
vided for further investigation or study of important
topics.

In addition to these chapter aids, the text also features the
following:

1. Chapter Specific Study Cards Chapter specific study
cards for chapters 22-31 are bound within Part Three
of the text. These cards can easily be torn out of the text
to aid the student in studying key diseases, their
causative microorganisms and significant features;
even when they don’t have their book in hand.

2. Multimedia-supported Microbiological Concepts and
Processes Illustrations Throughout the text, the reader
will find illustrations of microbiological concepts
and processes that can be supplemented with full
color video and/or animations from an interactive
Multimedia program, Microbes in Motion, available
from WCB/McGraw-Hill. The reader will be able to
easily recognize these figures, as the figure legends are
preceded by a CD icon. Figure 3.27, page 64, is one
example of such an illustration.

3. Preview Links to Microbes in Motion CD-Rom. Each
chapter-opening page contains a “Preview Link” that
refers to specific parts of Microbes in Motion that will
help a student comprehend the material or explore
concepts further.

Nutrient
binding protein

Nutrient attached
to binding protein

e o Carrier

protein
Figure 3.27 °

Active transport by means of specific binding proteins. These proteins
are in the periplasm in gram-negative cells and are attached to the
cytoplasmic membrane in gram-positive cells. The binding proteins
interact with carrier proteins in the membrane. This process is rapid
and results in the accumulation of the small molecules inside the cell.
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4. Glossary Definitions of boldface terms are assembled
in the glossary at the end of the text. A pronunciation
guide for the names of microorganisms is also
included.

5. Appendices The appendices aid the student with extra
review information on microbial mathematics, pH,
metabolic pathways, bacteria of medical importance,
parasitic diseases, and immunizing agents.

6. Index An easy to use, comprehensive index is provided.

7. Endsheets with Reference Material The endsheets of
the text contain useful reference information and a
summary table of “Diseases and Their Causative
Microorganisms.”

Supplementary Materials

For the Instructor

1. An Instructor’s Manual with Test Item File, written by
Clementine A. deAngelis, Tarrant County Junior
College, features a chapter introduction, chapter objec-
tives, important terms, and answers for in-text review
questions and end-of-chapter critical thinking ques-
tions for each text chapter. Suggestions for appropriate
audiovisual materials are also included. In addition,
the manual offers an average of 50 objective test ques-
tions per chapter that can be used to generate exams.
(ISBN 28604)

2. A Computerized Testing and Classroom Management
Service is offered free upon request to adopters of this
text. The service provides a database of objective ques-
tions for preparing exams, and a grade-recording pro-
gram. The software requires no programming
experience and is available in Windows and MacIntosh
formats: Windows 3.5 (ISBN 14021), and Mac 3.5 (ISBN
14023)

3. A set of 200 full-color acetate transparencies is available
free to adopters and may be used to supplement class-
room lectures. (ISBN 28607)

4. A set of 50 color projection slides derived from in-text
photos is available. (ISBN 28606)
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5. The second edition of Experiments in Microbiology: A
Health Science Perspective by John Kleyn, Marie Gilstrap,
and Mary Bicknell, University of Washington, has been
prepared to supplement this text. This manual contains
references to this text, but can also be easily used to
supplement other microbiology textbooks. Like this
text, the laboratory manual provides a human health
perspective in its presentation of laboratory techniques
and microbiological principles. Each exercise in this
manual is also available as a customized, one-color sep-
arate. Specific lab exercises can be combined with one’s
own materials. Contact the local Wm. C. Brown
Publishers representative for more details on the cus-
tom publishing service. (ISBN 28598)

For the Student

1. A Student Study Guide by William O’Dell, University of
Nebraska—Omaha, contains chapter introductions, key
concepts, summaries, terms and definitions tests, read-
ing material tests, and review questions to aid the stu-
dent’s comprehension of each chapter within the text.
(ISBN 28605)

2. A set of 300, 3” X 5” Microbiology Study Cards prepared
by Kent M. Van de Graaff, F. Brent Johnson, Brigham
Young University, and Christopher H. Creek feature
complete descriptions of terms, clearly labeled draw-
ings, clinical information on diseases, and much more.
(ISBN 10979)
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