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Preface

Audience

Fundamentals of Microbiology is intended for introductory level courses
in microbiology. The text assumes little previous experience in science
other than a basic course in biology and some fundamental chemistry.
It is intended to serve students in health science programs such as
nursing, medical laboratory technology, and dental hygiene, as well as
those in curricula such as food science, agriculture, business, and
environmental science. Students in premedical and predental courses
of study will also find it useful, since it provides a foundation for more
advanced programs.

Overview

Microbiology is a broad and complex science that explores the signifi-
cance of the microorganisms. It encompasses highly technical research
performed in sophisticated laboratories and includes multiple appli-
cations in everyday life. Microbiology is essential to both the fabric of
medicine and the emerging technology of the present era.

The unifying concept of this textbook is an understanding of the
spectrum of microorganisms and their relationship to public health
and human welfare. The material includes discussions of microbial
anatomy and growth patterns, and the pathology of infectious diseases.
It outlines the natural mechanisms for body defense as well as the
methods for controlling the proliferation of microorganisms by physical
and chemical means. Ample coverage is also given to the positive roles
played by microorganisms in the environment and in industry.

The reader will note that emphasis has been placed on the appli-
cation of modern research to practical problems and that germaine
historical accounts have been included to give a perspective on the




growth of microbiology. Both associate and baccalaureate degree stu-
dents should find the reading easy to handle and the microbiology
enjoyable to learn.

Pedagogical Features

In the development of the textbook a concerted effort has been made
toward enhancing its use as a learning aid. Accordingly, several features

are included in each chapter:

1.

2,

10.

11.

(3

Introductory comments inform the student®of the material to be
covered and the sequence of topics to be encountered.

Mid-chapter summaries, entitled “To This Point,” summarize the
information previously studied in the chapter and preview the next

_several pages.
. A marginal pronunciation guide provides pronunciation of difficult

terms as they are encountered in the text.

Boxes in each chapter permit diversion from the text for discussion
of a stimulating topic of microbiological interest.

ANoteto the Student in each chapter presents an editorial comment
on a topic relative to the chapter and gives insight onan application
of the text material. _

Summary Statements at the conclusion of the chapters review the
major points of the text in concise fashion.

Questions for Thought and Discussion encourage use of the material
in the text to solve thought-provoking prolflems.

. End-of-chapter tables provide a summary of the important aspects

of the chapter and serve as a valuable study tool.

. Marginal representations of microorganisms place a vision of the

organism in the mind of the reader while information about that
organism is being learned.

Appendixes include the classification of bacteria according to
Bergey's Manual of Determinative Bacteriology, temperature and
metric conversion charts, and a listing of the mcubatmn periods of
important diseases.

A Glossary lists over 850 words used in the text with the chapter
location for each’ word.

Organization

Fundamentals of Microbiology is organized into seven ‘parts that cover
the broad scope of mlcroblology



Part I: Foundations of Microbiology reviews the early development of
microbiology, the basic chemistry of living things, and some funda-
mental concepts that apply to all microorganisms. The first chapter
recounts many of the discoveries that led to a recognition of the role
of microorganisms in disease and brings the reader from the 1800s into
the early part of this century. Basic chemistry is presentedin Chapter
2 as a refresher for those with limited backgrounds in this science and
because chemistry is inexorably linked to the structure and function of
microbes. In Chapter 3, the various types of microorganisms are briefly
surveyed- with discussions of such concepts as classification, size,
nomenclature, and microscopy.

‘Part II: The Bacteria contains three detailed chapters on the significance
of bacteria. Chapter 4 discusses their structures and .the conditions
necessary for their growth. Chapter 5 surveys bacterial metabolism and
explains how the microdrganisms obtain energy and synthesize organic
compounds. Chapter 6 details the recent discoveries in bacterial genetics
and includes a description of the research in genetic engineering used
in modern technology. Detailed discussions of bacterial disease are
withheld until a firmer grasp of mfectlon patterns and resistance
mechanisms has been established.

Part III: Rickettsiae and Other Microorganisms includes chapters on
the rickettsiae, viruses, fungi, and protozoa. The anatomy and growth
patterns of these'organisms are considered, and their important diseases
are surveyed. These discussions support the later presentations on the

mechanisms of disease by creating a storehouse of information. Special .

attention is placed on viral diseases in Chapters 9 and 10 because of
their importance,in modern medicine.

Part IV: Disease and Resistance contains four chapters on the devel-
opment of disease and the methods available to the body for resistance.
The host—parasite relationship is explored in Chapter 13, and Chapter
14 contains discussions of nonspecific processes for resistance and
outlines of specific mechanisms involving the immune system. Funda-
mental interactions of xmmumty and the applications of immunology
to the diagnostic laboratory are then reviewed in Chapter 15. Chapter
16 treats disorders of the immune system and surveys various types of
hypersensitivity reactions.

Part V: Bacterial Disease of Humans presents a detalled analysis- of ;

many of the common problems with which public health is concerned.
Bacterial diseases are examined in four chapters, grouped according to

the principal mode of transmission of the disease. Such factors as -

symptomology, treatment, detection methods, and immiinization are
reviewed. Many of the banes of civilization are included in this section,
and insight is given to prevention and control of the diseases.

Preface vii



viii Preface

Part VI: Control and Destruction of Microorganisms encompasses three

. chapters on the methods used for eliminating microorganisms outside
" _and inside the body. Physical agents such as heat are discussed in

Chapter 21, and the disinfectants and antiseptics comprise the main
body of Chapter 22. In Chapter 23 the emphasis moyes inside the body
with consideration of the chemotherapeutic agents and antibiotics.

Part VII: Microbiology and Public Health contains five chapters, the
first three of which outline the measures used by public health agencies
to control the spread of microorganisms in foods, dairy products, and
water. Laboratory methods are also explored in detail, and liberal
mention is made of the positive role played by the microorganisms in
the production of food and dairy products, in the treatment of sewage,
and in the elemental cycles of the soil. Chapter 27 considers the
multicellular parasites that infect major populations of the world and
Chapter 28 reviews many of the industrial uses of microorganisms that
add to the quality of life.
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To the Student

When I was a student, I hardly ever read the ‘“To the Student” sections
of my textbooks, and it was only later in my years that I learned what'
they were all about. Therefore, I am encouraged that you are reading
this, and while I have your attention, I should like to let you know
what this book contains and explain some of my intentions in putting
it together.

I have yet to meet a student who has read a microbiology textbook
for the sheer joy of it. I assume, therefore, that you have been assigned
this book as part of your microbiology program, and I have worked
hard to present the material in a useful and timely fashion. Let me tell
you how.

I have kept the chapters to approximately the same length so you
can gauge the time necessary for each and plan your study time
accordingly. I have also avoided lengthy presentations and have focused
on smaller sections, each with a heading that identifies the topic. For
instance, you will find independent sections on each disease, each
antibiotic, each cell structure, and so forth. This should accommodate
short, interrupted study times.

I have written historical narratives in many chapters to show how
real people like ourselves sweated and sometimes gave their lives to
make the knowledge of microbiology possible. It may be difficult to
comprehend that only a hundred years ago little of the material
presented in this book was known. I have also tried to give you a
glimpse into the future by explaining current trends in microbiological
research, -

I have included introductory remarks with each chapter to let you
know what is coming, and mid-chapter pauses to allow you to reorient
yourself before getting too deeply into the forest. Sometimes we lose



vV 6

sight of our objectives, and these pauses may help to keep us on the
straight and narrow path. :

In each chapter you will find two Boxes that convey useful material
associated with the text, such as a problem of current significance, an
historical perspective, an ironic situation, or an application of micro-
biology. I hope you will find these stimulating.

At the end of each chapter, I have included a Note to the Student.
This is where I have an opportunity to present a personal opinion
related to the chapter. A textbook writer has to be very noncommittal,
and one soon gets tired of “just the facts & I have therefore added a
thought or two of my own. ;

I have listed at the end of each ehaptera dozen Summary Statements
to highlight the most important ideas presented in the text. You will
find them helpful for a quick review of the material; it is also valuable
to read them through before beginning your study of the chapter.

I trust you will find the Questions for Thought and Discussion to
be challenging applications of mxcroblology They may start a classroom
discussion or two, in which case they will have fulfilled my hope that
you will use the text information for problem solving. If you have a
question or two that might be appropriate, please send it along and
perhaps it can be included in the next edition. The more traditional
types of questions asking you to choose, list, compare, and summarize
are presented in the Study Guide that accompanies this text.

I have also included the pronunciation of difficult words in the
margins of the pages on which they oceur. This should increase your
familiarity with the terms, make you more confident in using them,
and add to your en_]oyment of mlcroblology ‘You will also find margmal
illustrations of the organisms being discussed, and summary tabla in
most chapters for a quick review. :

In the back of thé book, I have pmvnded a glossary with over 850
terms briefly. defined. Each item includes the chapter number from
which it is taken so you can find it easily for additional information.
There are also four appendixes for quick reference.

I would like to hear from you. Please let me know what is good
about the book so I can build on it-and what is bad so I can eliminate
or change it. I am as human as your ipstructor,_and I am trying to
make this text as useful to your study time as your instructor is making
the lectures to your class time. Also, I would enjoy hearing about any
local news of microbiology in your community. I can be reached by
writing to the Life Sciences Editor, Addison-Wesley Publishing Com-
pany, Reading, Massachusetts 01867.

If I may leave you with a thought, it would be something a student
named Michael said to me back in 1968. As I recall, it was a Spring

To the Student xi



Xii To the Student

afternoon, and he was working in the lab with his microscope. Quite
spontaneously, he looked up and said, ‘“You know, Dr. Alcamo, education
is like soup; the more you put into it, the more you get out of it.”

Good luck with your studies and I hope your life’s goals become
realities.

i

I. Edward Alcamo
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