PREFACE

No area of biclogical science in recent times has
become so prominent in the public eye as micro-
biclogy. The most exciting discoveries involving
microorganisms have important and extensive
application. Recombinant DNA technology, for
example, has revolutionized microbiclogy and re-
lated areas of science. It behooves all students,
whether majors or nonmajors in microbiclogy, to
understand the modermn concepts of this science
in order to comprehend the many curment ad-
vances that are affecting and will affect our lives.
It is inevitable that microbiology will play an even
more important role in the future.

Most microbiology textbooks on the market to-
day are impressive because of their meticulous
coverage of specific areas of microbiclogy (such
as ecology, infectious disease, and molecular bi-
clogy), but few cover in any detail all the major
divisions of microbiology. My purpose in writing
this book is to provide the student with a glimpse
into the major divisions of microbiclogy. Genet-
ica, immunology, and molecular biclogy have
contributed significantly to owr understanding of
the science of microbiology. | have tried, there-
fore, to describe the various aspects of microbi-
ology in more modern terms. The infectious dis-
ease section of this book, for example, provides a
biochemical rationale for the infectious disease
process, The extensive coverage of topics makes
this book appropriate for premedical, predental,
allied health, agricultural, and animal science
students as well as biology and microbiclogy ma-
jors,

DESCRIPTION OF CONTENTS

General Microbiclogy is divided into sight ma-
jor perts. The first of six chapters in Part 1, “In-
troduction to the Microbial World,"” gives a his-
torical background of microbiclogy, presenting
the most significant past and present discoveries
in this science. Chapter 2, ''Biochemical Back-
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ground for Microbiclogy,” presents an overview
of biochemistry with particular attention to the
wypes of bicchemical reactions and structures
that are encountered later in the boolk. Careful
study of this chapter will provide the student
with all the biochemical information necessary for
comprehensinn of later material. Chapter 3, “'In-
troduction“fo Microscopic Technique,” is placed
in this sectioh so that students may become ac-
quainted with the various types of instruments
used to observe microorganisms, because the last
two chapters in this section contain numerous
photomicrographs. Chapters 4 and & discuss the
general characteristics of prokaryotes and eukar-
yotes and are extensively illustrated. The chapter
on eukaryotes 15 more comprehensive than com-
parable chapters in other textbooks of this type.
The cumrent use of eukaryotes in present-day
technology necessitates a better understanding
of this group of microcrganisms. The last chapter
of this section, '"Viruses," includes the general
gtructure and function of plant, animal, bacterial,
and fungal viruses, as well as a discussion of how
viruses are cultivated and how they are affected
by chemical and physical agents.

Viral replication is reserved for Chapter 16 be-
cause it can be considered a “'‘growth process’
and because replication requires a better under-
standing of microbial genetics, which is dis-
cussed in Chapters 8 through 12,

Part 2, "Microbial Structure and Function,'
consists of two chapters dealing with the rela-
tionship betwesen structure and function in pro-
karyotes and eukaryotes. Both chapters are abun-
dantly illustrated and give students a chance to
apply what they have learned about the general
characteristics of eukaryotes and prokaryotes in
Chapters 4 and &.

Part 3, '"Microbial Genetics," iz divided into
four chapters. Three of the chapters discuss the
functions of DNA: replication and mutation, syn-
thesis and regulation of proteins, and recombi-
nation and gene transfer. These three chapters




are presented in a historical sequence because
the basics of microbial genetics are still new to
the student. The last chapter in this section is
devatad to eukaryotic genetics, a subject that re-
ceives little attention in other textbooks. The re-
cent discovery of some basic differences in the
transcription of DNA in eukaryotes has opened
up a whole new field of scientific endeavor that
also has applications in prokaryotic systems and
in viruses,

Part 4, "Microbial Metabolism and Growth,'”
consists of four chapters, The first chapter, “En-
ergy Production in Microorganisms,' deals with
all the mechanisms for obtaining energy in micro-
organisms, including photosynthesis, This is fol-
lowed by chapters that deal with nutrition (in-
cluding a discussion of minerdl metabolism),
microbial growth in eukaryotes as well as pro-
karyotes, and mechanisms used by microorgan-
isms to control growth at the enzymatic level,
The final chapter in this section deals with the
replication of viruses and also includes a dfécy_&-
sion of the current mechanisms and role of vi-
ruses in tumor development.

Part 5, "Environmental and Applied Microbicl-
ogy,”" consists of five chapters dealing with the
ecology of soil and water microbiology as well as
the applied areas of food and industrial microbi-
ology. These chapters are unusual not simply be-
cause they are present in the book, but rather
because of the nature of the material presented.
They introduce the latest concepts in the fisld of
applied microbiclogy and demenstrate the impor-
tance of understanding earlier chapters on struc-
ture and function, nutrition, biosynthesis, and
metabelic control.

Part 6, “Infection and Immunity," consists of
four chapters and is introduced with a chapter on
host-parasite interaction. This chapter describes
the mecheanisms used by microcrganisms to
cause disease as well as the host's nonspecific
mechanisms for warding off infection by virulent
microorganisms, The last three chapters deal
with immunity and contain an up-to-date discus-
sion of the components of the immune system
and a description of the type of tests used to de-
tect infectious agents or their products. The sec-
tion concludes with a discussion of immune dis-
arders in humans.

Part 7, "Microorganisms and Infectious Dis-
ease,”” consists of eight chapters. Chaptar 22,
“Host-Parasite Interactions,'’ is an important in-
troduction to this material because it discusses
the general mechanisms used by all microorgan-
isms in the infectious disease process. The chap-
ters in this section discuss the general charactsr-
istics of infections caused by specific microbial
agents (such as bacteria or viruses). The diseases

caused by these agents are then separated,
based on the organ affected. Only the major dis-
eases are discussed in any detail; the less impor-
tant ones are outlined in tables, For most of the
major diseases digcussed I have given some his-
torical background that illustrates a particular as-
pect of the infectious disease process. | strayed
from the usual pattern of organization in Chap-
ters 30 and 33. Sexually transmitted diseases
{Chapter 30) are given special place because of
the incressing number of microbial agents that
are involved in these diseases and the number of
cases worldwide. Chapter 33, ''Hospital-Associ-
ated Diseases,” is given special attention be-
cause the transmission of these diseases is so dif-
ferent from diseases acquired outside the
hospital.

Part 8 is devoted to diseases in animals and
plants. The chapter on plant diseases is more ex-
tensive than any comparable chapter in other mi-
crobiclogy textbooks. Plants are capable of resist-
ing microbial attack in ways that aré not seen in
human or animal infection. The fascinating
mechanisms associated with the infectious dis-
ease process in plants are therefore discussed in
some detail,

PEDAGOGICAL FEATURES

This book was written with considerable concem
for the students who will be studving it. Each
chapter in General Microbiology begins with an
introductory section that provides the student
with a chapter purpose. Each chapter is also con-
cluded with a summary of its major concepts.
Cuesticns for study and extensive lists of se-
lected readings, separated by books and journals,
appear at the ends of chapters to aid the student
and to provide for more in-depth understanding.
In reading and studying the chapters, students
will be greatly helped by the key terms, which
appesar in boldface italic type, and the consid-
erable illustrations and line drawings using a sec-
ond color. A large number of electron micro-
graphs are used judiciously to demonstrate
points and are appropriately labelsd where
needed. The many color plates have been care-
fully chosen for their instructive value, especially
when staining and biochemical reactions are il-
lustrated. An extensive glossary defining the ma-
jor key terms in each of the chapters is included
at the end of the book. Appendixes consist of the
classification scheme of Bergey's Manual a
basic review of mathematical terms, and a com-
prehensive review of the technigques used for
identification of warious groups of microorgan-
isms.
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