


BIOCHEMISTRY

BY ABRAHAM CANTAROW, M.D.

PROFESSOR OF BIOCHEMISTRY, JEFFERSON MEDICAL COLLEGE

AND BERNARD SCHEPARTZ, Pu.D.

ASSISTANT PROFESSOR OF BIOCHEMISTRY, JEFFERSON MEDICAL COLLEGE

ILLUSTRATED




2 H &t =
BIOCHEMISTRY st ed. 1954

R #F: Cantarow & Schepartz

¥ u . 3 J-;

# AT EEOERBAAR EHE-AKXAES

g HM: & K 0 KN K

k w: ¥ R O# X kK

£ R E E # # =%
—NEEE BB +—BAk (Fp%) 1—300



PREFACE

This book is designed primarily to meet the needs of the first-year
medical student. We feel that this aim requires no apology. However,
the addition of another textbook of biochemistry to the several already
available does require some explanation.

Long experience with students at every stage of their medical educa-
tion, both undergraduate and postgraduate, has impressed us with the
fact that their comprehension of biochemistry is generally poorer than
that of the other medical sciences. Although biochemistry currently
occupies a focal position in all of the medical sciences, as well as in
clinical medicine, this is the one subject in the medical curriculum that
the average student is not adequately equipped to grasp readily in the
forw in which it is usually presented. .

The difficulty in this connection stems mainly from the fact that the
gnormous progress in this field in recent years has been in highly
specialized areas, comprehension of which is impeded by barriers of
‘technical nomenclature and inadequate grounding in such basic dis-
ciplines as organic and physical chemistry. The student often becomes
discouraged, and .acquirés a feeling of inadequacy which interferes
seriously with his desire and ability to comprehend those phases of the
subject which he is really in a position to understand. .

Attempts to supply these deficiencies in a textbook of biochemistry
for medical students often lead to more confusion than enlightenment,
for they can usually be considered only superficially. Moreover, if
isolated aspects of fundamental chemistry are discussed in detail, they
assume an importance that is out of proportion to the place they
occupy in the over-all picture of biochemistry, and the student has
difficulty in appreciating their true significance for biochemical phe-
noma. We feel that elucidation of such matters should he left to text-
books on these subjects and to the classroom.

Empbhasis has been placed here on dynamic aspects of biochemistry,
rather than on fundamental considerations of structure, reactions, and
basic chemical principles, except insofar as these have a direct bearing
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on the role of the substances in question in mammalian physiology.
Admittedly, these distinctions are not always well defined, for many
of these relationships are as yet imperfectly understood. We have
attempted to provide an adequate description of substances of major
biological importance. However, insofar as is feasible, isolated con-
siderations of abstract chemical and physicochemical topics are
avoided, and these are introduced into the text and discussed mainly
in direct refation to their pertinence to biological phenomena.

The major emphasis throughout is on the integration of biochemical
processes and on the mechanisms involved in the regulation and coor-
dination of various aspects of metabolism. The aim is to enable the
student to perceive the nature of metabolic interrelations and home-
ostasis, and thus to place biochemistry in its proper relation to physi-
ology, normal and pathological. It has been our experience that this
approach best serves to arouse the student’s inter=st and imagination
and to stimulate his desire to grasp the essent.al features of this
subject.

There has been a growing tendency to include in textbooks of
biochemistry an increasing volume of material on biochemical abnor-
malities in disease. Much of this is irrelevant to a consideration of
physiclogical chemistry, and is inadequate for any other purpose. We
believe that, whereas every attempt should be made to indicate the
possible applications of biochemical facts and principles in his future
studies of disease processes, the first-year student is not in a position
to appreciate the significance of clinical or pathological biochemistry,
except in a very gencral way. He knows nothing of the causes, nature,
or effects of diseases, which, to him, are merely names, without real
meaning. Emphasis ir. this connection should be placed on aberrations
of normal mechanisms, rather than on isolated details, appreciation
of which requires a tackground of information concerning disease
processes and special oi'gan pathology which he has not yet acquired.

These two major questions, namely, how little material should be
included on fundamental aspects of organic and physical chemistry,
and how much on biochemical abnormalities in disease, have been
answered here rather arbitrarily. The manner in which the former is
dealt with has been indicated. The view has been taken that disease
states should be introduced into the discussion whenever an under-
standing of the incident biochemical aberrations aids in an understand-
ing of normal reactions and mechanisms. Diabetes mellitus and
disturbances of “acid-base” balance are excellent examples of such
conditions.

With few exceptions, the main subject headings are those employed
in the majority of current textbooks on this subject. Because we feel
that a detailed consideration of dietetics does not fall within the prov-
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ince of biochemistry, data on the composition of foods are not pre-
" sented 'in detail, and foodstuffs are discussed only with reference to
the general nutritional significance of proteins, carbohydrates, and fats.

Each topic is discussed as an entity, with extensive cross references
to more detailed discussions of various aspects in other sections. This
permits a logical, comprehensive, presentation of each subject, and
consecutive reading of any section without the necessity of referring
frequently to others, which disrupts the continuity of thought.

It is our belief that numerous literature references in the text are
superfluous, if not indeed undesirable in a book of this nature. We feel
that at this educational level the student derives more benefit, and less
confusion, from critical reviews than from original contributions in
highly specialized fields, which he may not be able to understand fully,
and which he is seldom able to evaluate adequately. In the interests
of reading continuity, we have omitted virtually all direct references
from the text. There is a brief list of selected reading references at the
end of each chapter, mainly to monographic discussions and reviews.

The first-year medical student must do a truly enormous amount of
reading. He must, therefore, be able to get desired information with
a minimum expenditure of time. To this end, no feature of a textbook
is more important than its index. We have attempted to index each im-
portant item in the text acoording to the various points of view from
which it may be approached in the mind of the student.

A textbook, in which the current status of a subject is surveyed,
represents a synthesis of the contributions of all workers in the field.
We are particularly indebted to those who have generously permitted
reproduction of figures and tabulated data from their original pub-
lications. We wish to express our thanks also to the publishers, for their
unfailing cooperation at every stage of the preparation of this book.

Philadelphia, Pa.
May, 1954 A.C.
B.S.
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