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Preface to the Eighteenth Edition

THis BOOK, which has been a significant force in medical education for nearly three
quarters of a century, has received a new title for this edition. The new title was chosen
to represent the editors’ conviction that physiology should be developed and taught
“in depth.” Such depth is attained by ranging from fundamental approaches derived
directly from the university disciplines, especially physics, through classic physiology
to clinical physiology. The first of these orientations is conveyed, somewhat inadequately,
by adding the word “biophysics” to the title—inadequately because psychology as well
as physics, physical chemistry and mathematics is becoming increasingly important to

physiology.

No incompatibility is seen between emphasizing fundamental approaches and the
inclusion of more clinical physiology. This has not been done by adding paragraphs of
dilute clinical medicine at the end of each chapter. Instead, whether it be a sentence,
a paragraph or a chapter devoted to pathologic physiology, the criterion has been: does
physiology illuminate the pathologic state or, conversely, does the abnormal function
point up the normal physiology? The emphasis on the clinical applications of physiology
has been considerably increased in this edition, but space limitations prevent a complete
and systematic presentation. Whole textbooks are devoted to pathologic physiology and
some believe, with reason, that the first course cannot adequately cover both normal
and pathologic physiology. Even so, such a course gains by the inclusion of some clinical
physiology, and the student and the physician gain by having both side by side rather
than separated in time and space.

In the 18th edition we have sought to maintain an important feature of previous
editions, the authority which comes with drawing authors from various laboratories.
At the same time we have attempted to gain a uniformity of level, point of view and
style by having many excellent chapters of the 17th edition rewritten or revised by a
geographically related group of authors and by editing for content and expression con-
siderably more than is usual for textbooks with many authors. Thanks are therefore
due to past as well as present contributors for taking time from busy lives in the interest
of producing an authoritative book suitable for medical students. I would like also to
acknowledge my debt to Professor John F. Fulton, not only for the fine heritage of
scholarship represented by the 17th edition but also for his good counsel and active
participation in the planning and execution of this edition.

Many chapters are completely or extensively rewritten. In this category are
nearly all of the chapters on nerve, muscle, reflexes and motor systems of the brain;
the chapters on blood, hemodynamics, the cardiac cycle, the electrocardiogram and
the control of cardiac output; and all but one of the chapters on respiration. In ad-
dition, renal physiology has been freshly described, using the terminology and concepts
of physical chemistry and emphasizing the concepts of active transport. The chapters
on the endocrines and reproductive physiology have been thoroughly revised in the

vii



viii PREFACE TO THE EIGHTEENTH EDITION

light of recent advances in these fields. All chapters, whether newly written or revised,
have been carefully edited by Maryeva W. Terry and many of the ﬁgurcs‘ have been
drawn or redrawn by Helen N. Halsey; to them the authors and editors owe a great debt.

Three excellent chapters have been dropped from this edition on the grounds that
their subject matter has largely passed into the realm of biochemistry and are adequately
handled in textbooks of that field. On the other hand, two chapters have been added,
one on the biophysics of the cell membrane and the other on the neurophysiology of
emotion. These two new chapters—standing at the opposite ends of the physiologic
spectrum, subcellular analysis and physiologic integration—indicate that physiology is
indeed rapidly growing in depth and breadth, and owes much of its recent advance to

a solid base in the university disciplines.
T. C. Rucn



Preface to the First Edition

IN THE PREPARATION of this book the author has endeavored to keep in mind two
guiding principles: first, the importance of simplicity and lucidity in the presentation of
facts and theories; and, second, the need of a judicious limitation of the material selected.
In regard to the second point every specialist is aware of the bewildering number of
researches that have been and are being published in physiology and the closely related
sciences, and the difficulty of justly estimating the value of conflicting results. He who
seeks for the truth in any matter under discussion is oftentimes forced to be satisfied with
a suspension of judgment, and the writer who attempts to formulate our present knowl-
edge upon almost any part of the subject is in many instances obliged to present the
literature as it exists and let the reader make his own deductions. This latter method is
doubtless the most satisfactory and the most suitable for large treatises prepared for the
use of the specialist or advanced student, but for beginners it is absolutely necessary to
follow a different plan. The amount of material and the discussion of details of contro-
versies must be brought within reasonable limits. The author must assume the respon-
sibility of sifting the evidence and emphasizing those conclusions that seem to be most
justified by experiment and observation. As far as material is concerned, it is evident
that the selection of what to give and what to omit is a matter of judgment and experience
upon the part of the writer, but the present author is convinced that the necessary
reduction in material should be made by a process of elimination rather than by con-
densation. The latter method is suitable for the specialist with his background of knowl-
edge and experience, but it is entirely unfitted for the elementary student. For the
latter, brief comprehensive statements are oftentimes misleading, or fail at least to make
a clear impression. Those subjects that are presented to him must be given with a certain
degree of fullness if he is expected to obtain a serviceable conception of the facts, and it
follows that a treatment of the wide subject of physiology is possible, when undertaken
with this intention, only by the adoption of a system of selection and elimination.

The fundamental facts of physiology, its principles and modes of reasoning, are not
difficult to understand. The obstacle that is most frequently encountered by the student
lies in the complexity of the subject—the large number of more or less disconnected
facts and theories which must be considered in a discussion of the structure, physics,
and chemistry of such an intricate organism as the human body. But once a selection
has been made of those facts and principles which it is most desirable that the student
should know, there is no intrinsic difficulty to prevent them from being stated so clearly
that they may be comprehended by anyone who possesses an elementary knowledge of
anatomy, physics, and chemistry. It is doubtless the art of presentation that makes a
textbook successful or unsuccessful. It must be admitted, however, that certain parts of
physiology, at this particular period in its development, offer peculiar difficulties to the
writers of textbooks. During recent years chemical work in the fields of digestion and
nutrition has been very full, and as a result theories hitherto generally accepted have
been subjected to criticism and alteration, particularly as the important advances in
theoretical chemistry and physics have greatly modified the attitude and point of view
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of the investigators in physiology. Some former views have been unsettled and much
information has been collected which at present it is difficult to formulate and apply
to the explanation of the normal processes of the animal body. It would seem that in
some of the fundamental problems of metabolism physiological investigation has pushed
its experimental results to a point at which, for further progress, a deeper knowledge of
the chemistry of the body is especially needed. Certainly the amount of work of a chem-
ical character that bears directly or indirectly on the problems of physiology has shown
a remarkable increase within the last decade. Amid the conflicting results of this literature
it is difficult or impossible to follow always the true trend of development. The best that
the textbook can hope to accomplish in such cases is to give as clear a picture as possible
of the tendencies of the time.

Some critics have contended that only those facts or conclusions about which there
is no difference of opinion should be presented to medical students. Those who are
acquainted with the subject, however, understand that books written from this stand-
point contain much that represents the uncertain compromises of past generations, and
that the need of revision is felt as frequently for such books as for those constcruted on
more liberal principles. There does not seem to be any sound reason why a textbook for
medical students should aim to present only those conclusions that have crystallized
out of the controversies of other times, and ignore entirely the live issues of the day
which are of so much interest and importance not only to physiology, but to all branches
of medicine. With this idea in mind the author has endeavored to make the student
realize that physiology is a growing subject, continually widening its knowledge and
readjusting its theories. It is important that the student should grasp this conception,
because, in the first place, it is true; and, in the second place, it may save him later from
disappointment and distrust in science if he recognizes that many of our conclusions are
not the final truth, but provisional only, representing the best that can be done with the
knowledge at our command. To emphasize this fact as well as to add somewhat to the
interest of the reader short historical résumés have been introduced from time to time,
although the question of space alone has prevented any extensive use of such material.
It is a feature, however, that a teacher might develop with profit. Some knowledge of
the gradual evolution of our present beliefs is useful in demonstrating the enduring
value of experimental work as compared with mere theorizing, and also in engendering
a certain appreciation and respect for knowledge that has been gained so slowly by the
exertions of successive generations of able investigators.

A word may be said regarding the references to literature inserted in the book.
It is perfectly obvious that a complete or approximately complete bibliography is neither
appropriate nor useful, however agreeable it may be to give every worker full recognition
of the results of his labors. But for the sake of those who may for any reason wish to
follow any particular subject more in detail some references have been given, and these
have been selected usually with the idea of citing those works which themselves contain
a more or less extensive discussion and literature. Occasionally also references have been
made to works of historical importance or to separate papers that contain the experi-
mental evidence for some special view.

W. H. HoweLL
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