CUEHIS textbook was begun, as it seams

many textbooks are, because of a felt

" need for a better source of material for
the studants taking a course, Although several
excellent texts are available in the areas of cellu-
lar bialogy, general physiology, and biochemistry,
it seemed to me that students at the introductory
level needed a lexl cambining discussion of the
important aspacts of thase three areas with a
consideration of higher levels of animal structure
and function—plus some consideration of the
comparalive aspects of physialogy. To meet this
need, this book is entitled Principfes of Animal
Physiology—an indication that important ideas
from all areas of physiclogy are presented and
thatthe appraachis a broader ane than is usually
found in textbooks, | tend to think of physiolegy
as a unit, not as a series of discrete areas, and |
hava tried here to examine animal functicning at
all levels from the molecular to the whole organ-
ism.

Any textbook requires a central theme, and in
this book | have taken regulation as a major
concept. In addition, | have felt it important to
incorporate the similarifies and differences of
structure and funclion feund in various animals
—in ong sense, an incorporation of data from
comparative physiology.

| did not hesitate to think in terms of a langthy
book. Most available leats, in my opinian, suffer
from the major defect of shortness, To present
adequately the basic terms, definitions, and con-
cepts of physiology is a lengthy undertaking.
Writing a short boak also necessitates a degree
of selectivity that amounts to mund reading an
the part of the auther as to what is going to be
taught in physiology courses in many colleges
and wuniversities. Such a treatment can anly
drastically reduce the usefulness of a text
Nevertheless | too have omitted same topics or
given them only sketchy treatment. Howewer, |
have trisd to include sufficient references ta the
literature so that the interested student can pro-
ceed an his awn.

This book is wrillen primarily for the interested
student—not one who is necessarily majoring in
physiology, but one who finds some fascination
in the subject matter of physiology. My philoso-
phy is that if a text is written in such a manner, it
will also be good for any student taking a physi-
ology course,

The main purpose of this book is to describe
how physiclogical systems work, and such
dascriptions are prasented primarily in physi-
cal-chemical terms. Since physiolagy is an ex-
perimental sclence, | have tried to include
as much as possible on tha instrumentation,
methods, and approaches wsed in the study of
differant levels of animal functioning. As much
data as possible are given so that the student
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may have some aoppartunity te see the sources
of physiological hypotheses and theories, MNatu-
rally, space places a limit an such material but,
again, references are provided that discuss
methods and data not completely covered in the
text itself.

The book is divided into four parts, beginning
with the most basic levels of structure or fune-
tion in animals and progressing to the most
complex. Part | is concerned with molecules and
cell organization and with the chemical and
physical principles upan which biachemical
reactions and energy exchanges are based, The
first chapler cantains a brief consideration of
systems analysis, feedback regulation, adapta-
tian, and regulation. These are extramely useful
concepls to the physiclogist, and they are used
in all laler chapters of the book, | have outlined
the nature of biochemical evolution in Chapter 5,
Evalution at any level is one of the most impar-
tant of biological theories and especially deserves
recaqgnition in a physiclogy book that includes
clements of comparative physiology. In Chapter
5 | have also included a listing of the names, and
a rough indication of the relationships, of living
animals. | find that many students taking physi-
olegy courses have aither fargotten or have never
been acguainted with animal names and rela-
tiens. It is hoped that this listing can be used by
the stedent to identify and relate the arganisms
discussed in later chapters of the book.

Part || cantzins the basic callular mechanizms
upen which much regulatery ability, adaptation,
and responsiveness to environment are based,
including & discussion of specialized cells,
especially nerve and muscle cells, which exhibit
such mechanisms te a high degree,

Part Il an homoeostasis carries requlation one
step further—to the level of organized systems.
The many differences that may be found among
animals in the structures and functional abilities
used in homepstaszis are emphasized, although,
a5 stressed in the first two parts of the book,
cellular organization and functioning have many
similarities in all animals.

Fart IV includes elements of sensary physi-
ology and a brief discussion of animal behavior
based on selected examples. It is hoped that
these examples will give an indication of how the
cellular and organismal activities of the whole
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animal are coordinated and integrated to produce
zuccessiul responses to the anvironment.

Each chapter hasits own reference and reading
list, usually a lengthy one Although teitbooks
are not the place for presenting long lists of
shorter research papers, manographs and re-
views by workers in varous specialized fields
are an aid in & bibliography that includes
discussions of the research and its resulls,
Therefore, research papers of proven  sig-
nificance or with impartant  methodological
details are given in the reference lists, Citations
are inserted in the text in a way that creates a
minimum of disruption. The citations were
chagen 1o provide both a chronological map
of physiological discoveries and alzo a list-
ing of researchers associated with particular
fields of study. Recogrizing that seme readers
will not have all important sources of physiologi-
cal information availaple to them, | have tried to
provide two or more references to a given subject
when possiblz, hoping that at least one will by
avajlanle to the interested reader.

The book certainly has shartcomings, but |
hope it will be of value to students, the people
for whom it is written, | have not designated it as
sultable for any particular level of student. Any-
ane with a background containing some chem-
istry, a little physics and mathematies, and some
biology can easily learn to appreciate tho physi-
ological data. Graduate students may find it
useful both for the material covered and for the
referancas to the literature; however, it is a
taxtoock and net an advanced treatise.

Mo authar could be an expert in all the areas
covered by this book. | have tried Lo present thase
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ideas which appear most generally accepied by
workers in a given arca, At the same time] have
not hesitated 1o present |ess well-accepted
hypatheses, to give my own opinions of in-
terpretations where necessary, and fo go out
on a limb when extrapolating present knowledge
(or lack of it) to future wark in physielegy. Itis
hoped that the reader of this book will arrive at
the conclusion that comparatively litfle is settled
in physiclogy and that much remains lo e done.

| gratefully acknowladge the many paople who
have read and criticized all or part of the manu-
script. These include Professors G. 5. Araki,
K. 5. Guthe, W. M. Holmes, T. C. Jegla, L. E
Maore, L. M. Passana, and J. Thamas. Of course,
all errars bath of emissian and commission ane
my responsibility.

| also wish ta thank John and Mery Richardson
for their invaluahle help in the preparation of the
illustrations and in the preparation of the manu-
seript. Mearly al! of the ilustrations are eithar new
or completely redrawn and corrscted, Ciriginally
| had planned to use many more eleclron micrg-
graphs, but it appeared that in foo many cases
such micrographs weuld be of value anly to
people expert in their interpretation. Theratore,
many marphalogical details ars illustrated by
line drawings rather than original halftones.

Last, but certainly not least, | wish to exprass
my sincere gratitude to Mr. William D. Eastman,
Exacutive Editer at The Macmillan Gompany, far
his enthusiasm, his help, and especially for his
patience when deadiines arrived but rnanuscript
did not.
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