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CARBON DIOXIDE UTILIZATION IN
ANIMAL TISSUES"*

By Dr. E. A. EVANS, Jr.
DEPARTMENT OF BIOCHEMISTRY, THE UNIVERSITY OF CHICAGO

Ir we consider living organisms in terms of their
nutritional demands upon the environment in which
they live, we can place the plant with its ability to
synthesize all the complex components of its structure
from light energy and simple inorganie substances
such as carbon dioxide, water and ammonia at one
extreme and the animal with its fastidious demands
for preformed dietary constituents such as vitamins,
certain amino aeids and certain fatty acids at the

1 Read before the American Chemical Society at Mem-
phis, Tennessee, on April 22, on the occasion of the
conferring of the Eli Lilly and Company Award in bio-
logical chemistry for 1942. ‘

2 The original work reported in this paper was aided in
part by grants from the John and Mary R. Markle
Foundation and from the Dr. Wallace C. and Clara A.
Abbott Memorial Fund of the University of Chicago.

other. The carbon requirements of the plant can be
satisfied completely by carbon dioxide. For animals
the sources of carbon are the energy-rich organie mole-
cules of the diet, and carbon dioxide is regarded tra-
ditionally as a metabolic end product. Experimen-
tally, this is justified in that one ecan demonstrate a
photosynthetic uptake of carbon dioxide in plants,
while with animal tissues a continuous metabolic pro-
duction of carbon dioxide is observed.

The photosynthetic process can be generally formu-
lated :®
(1) CO,+2H,A + energy ——> (CH,0) + 2A + H,0

[HA is any oxidizable substance: A the oxidation
product of HA]

3C. B. Van Niel, Cold Spring Harbor Symp. Quant.
Biol., 3: 138, 1935.
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reaction vessel can still be improved. Thus, in the
determination of oxygen consumption, the accidental
contamination of the contents of the vessel with alkali,
which may oeccur when vessels of the conventional
form are used>® and which results in loss of the
determination, can be prevented entirely by a slight
change in design as indicated in the figure.

A truncated cone-shaped center cup is recommended
in place of the usual cylindrical-shaped cup. The
center cup in the reaction vessel of Warburg, Kubo-
witz and Christian? has a similar shape, but it is larger
and it is fused to the floor of the vessel. By placing
the cup on a pedestal 5 to 7 mm high, the absorbing
area of the buffered solution below the cup is consid-
erably increased. The vessel constructed as shown in
the figure may be rotated rapidly back and forth
through an angle of almost 90° from the vertical
without any contamination of the buffered solution
with the strong caustic alkali absorbent in the center
cup.

JorN N. McCOoNNELL

CENTRAL SCIENTIFIC COMPANY,

CHICAGO, TLLINOIS
THEODORE E. FRIEDEMANN
DEPARTMENT OF PHYSIOLOGY AND
PHARMACOLOGY,
NORTHWESTERN UNIVERSITY
MEDICAL SCHOOL

SOME NEW USES FOR THE 2 x 2 PROJECTOR

THE advantages of the small projector now used for
2x 2 slides are quite obvious. They are small, easily
handled and less expensive than the older types de-
signed for the standard 3% x4” slides, and a 200 or
300 watt bulb gives good brightness. Besides this,
many photographers will welcome the ease of making
Kodachrome slides with a miniature camera.

These considerations have led me to experiment with
microsecopic objects of fairly large size, both in see-
tions and whole mounts. Cross sections of an embry-
onic dogfish fixed to a 2 x 2 slide and suitably stained
serve to show the relationship of such structures as

4+ R. Goodhart and H. M. Sinclair, Jour. Biol. Chem.,
132: 11, 1940.

5W. R. Johnston and C. N. Frey, Ind. Eng. Chem.,
Anal. Ed., 13: 479, 1941,

6 0. Warburg, E. Negelein and W. Christian, Biochem.
Zt., 214: 26, 1929.

7 0. Warburg, F. Kubowitz and W. Christian, Biochem.
Zt., 242 170, 1931, .
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gills, notochord, neural tube and myotomes. The
brook lamprey-is another promising subject, and dif-
ferent types of plant stems show up beautifully on
the beaded screen.

Whole mounts of a wide variety of subjects may
be used, from feathers to chick embryos or insects
with spread wings and legs. Small leaves, cleared
or skeletonized to show the veining, should offer a
promising field to botanists, and I am starting some
work along these lines.

In mounting material I have used the ordinary
histological techniques for the most part, but prefer
thin sheet plastic to glass for cover slips because it
can be cut to cover the entire slide, leaving no edges
to catch when filing slides. I have mounted a few
sections between two sheets of this, putting them in
pasteboard “Ready Mounts,” but for most purposes
a glass slide is preferable.

The limitations of the method are obvious. The
usual mask supplied measures 23 x 33 mm, and noth-
ing much larger than this ean be used. It must also
be plain that histological details seldom show up
clearly because of the low magnification, but gross
anatomieal structures, like xylem and phloem or an-
nual rings, can be seen perfectly. I have not yet
tried making a water cell to use with living material
like small tadpoles, algae or crustacea, but that should

"be practical.

In order to try some of the microseopic material in
our slide collection I made a slide carrier of wood to
take microscopic slides. While this is workable the
dimensions of the 1x3” slide make it much harder
to handle than the 2x2. Furthermore, unless this
type of slide is used exclusively the frequent changing
of carriers is a nuisance. For these reasons I am
making a series of 2 x 2 slides for use in the depart-
ment.

At least one supply house is making 2x2 Koda-
chrome slides from stained histological material, a
method that-gives beautiful results with a wide variety
of subjects and at a reasonable cost. ‘

The are lamp projector that sends a strong beam
through a microscope unquestionably gives much bet-
ter results for histology, but it is an expensive and
cumbersome apparatus and needs complete darkness
to give satisfactory results, while the 2 x2 projector
is portable, easily operated and shows any fairly
transparent material in enough light for students to
take notes.

Pramip H. Pore

‘WHITMAN COLLEGE

BOOKS RECEIVED

Fundamentals of Radio. Edited by W. L. Everrrr. Illus-
trated. Pp. xiii +400. Prentice-Hall, Inc. $5.00.

JAcoBs, Morris B. War Gases. Pp. xiii+180. Inter-
science Publishers, Inc.- $3.00.
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McGraw-Hill Books of Unusual Interest

GENERAL ENTOMOLOGY

By S. W. Frost, Pennsylvania State College. McGraw-Hill Publications in the Zoological
Sciences. 524 pages, 6x9. $4.00
Here is an important new book on entomology that approaches the subject from the standpoint of ecology rather
than morphology or classification. The introductory chapters present such fundamental material as the position of
insects in the animal world, the morphology of insects, studies of immature insects, and a discussion of insect orders.
The major portion of the book deals with habits and habitats of insects. Recent advances in the field have been
covered.

APPLIED ENTOMOLOGY. New fourth edition

By H. T. FrrNaLp, formerly of Massachusetts State College, and Harorp H. SHEPARD, Uni-
versity of Minnesota. McGraw-Hill Publications in the Agricultural Sciences. 400 pages,
6x9. $3.50

In revising this well-known text, which has been a standard for over 20 years, the authors have included much new
material in order to bring the book completely up to date with regard to life histories, habits, control methods, ete.
Many chapters have been entirely rewritten, and the material of others rearranged to show more nearly the latest
ideas on those subjects. The newer insecticides are discussed, and special attention has been given present-day con-
trol methods. '

HEAT TRANSMISSION. New second edition

By Wiuniam H. McApams, Massachusetts Institute of Technology. 455 pages, 6x9. $4.50

Approximately 85% of the old material has been wholly rewritten and the rest has been thoroughly revised. The
purpose of the new edition is three-fold: (1) to analyze the data on heat made available by the research of the last
decade in the light of the basic mechanisms by which heat is transferred; (2) to present the recommended relations
in the form of equations or graphs; and (3) to illustrate the method of attack on new problems.

OPTICAL METHODS OF CHEMICAL ANALYSIS

By TroMmas R. P. G1BB, JR., Massachusetts Institute of Technology. International Chemical
Series. 385 pages, 6x9. $5.00
Covers the fundamental theory, the design, and the practical application of the ten optical instruments which are
most widely used in organic and inorganic chemical analysis. Emphasis is placed on the design and technique of

modern rapid methods of micro and macro analysis by means of the spectrograph, spectrophotometer, colorimeter
and allied instruments, refractometer, microscope, and polariscope.

QUANTITATIVE ANALYSIS. A Theoretical Approach.

New second edition

By Winniam RieMAN, ITI, Rutgers University, JacoB D. NEuss, Merck and Company, and
BarneT NAIMAN, College of the City of New York. International Chemical Series. 480
pages, 6x9. $3.50

As before, the new second edition of this standard text emphasizes theoretical aspects and close relationships between

theory and laboratory practice, and approaches the subject from the physical chemistry point of view. The book has
been thoroughly revised and largely rewritten, and includes many new determinations.

Send for cbpies on approval

McGRAW-HILL BOOK COMPANY, INC.

330 West 42nd Street, New York, N. Y. Aldwych House, London, W.C.2
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Ready this Month!

THE COMPLETELY REVISED
New Third Edition

“AN INTRODUCTION TO MATERIA
MEDICA AND PHARMACOLOGY”

by HUGH ALISTER McGUIGAN, Ph.D., M.D.

Professor of Materia Medica, Pharmacology and Therapeu-

tics, University of Illinois College of Medicine, Chicago, &

R. A. McGUIGAN, M.D.,, C.M,, with ELSIE E. KRUG,
St. Mary’s Hospital, Rochester, Minnesota

About 770 pages, 46 illustrations, 37 color plates.

In revision “AN INTRODUCTION TO
MATERIA MEDICA AND PHARMA-
COLOGY” for the new third edition,
the authors followed suggestions and
criticisms offered by users of previous
editions. Changes have been made in
almost every chapter, and all unneces-
sary detail has been eliminated so that
the material is concise, the size of the
text convenient.

Most important, the material has been
rearranged to conform to a UNIT
PLAN OF TEACHING. Drugs are
grouped together in units, according
to ailments, providing for the study of
drugs in relation to disease conditions
for which they are given. For this
reason some chapters on chemistry of
compounds have been entirely omitted
or incorporated into other chapters on
related subject material.

New drugs are discussed, and new ma-
terial, both illustrative and textual,
has been added. The sulfonamide
drugs are stressed as a group. The
chapter on the all-important subject of
“Arithmetic Review” has been consid-

PRICE, about $3.50

erably revised. Suggestions for lab-
oratory work have been added and
easier ways of computing dosage given.
Quite a2 few new illustrations have been
added to the chapter on “Administra-
tion of Medicines” and the chapter on
“Action of Drugs; Dosage” has been
brought completely up to date.

Comparing “AN INTRODUCTION
TO MATERIA MEDICA AND PHAR-
MACOLOGY” with other texts on the
subject, you will find that it does not
presuppose a basic knowledge of anat-
omy and physiology, but gives a
thorough scientific background. Also,
drug action is taken up, more carefully
and completely than in some other
texts.

You will find McGuigan and Krug’s
new edition ideal for classroom or ref-
erence because it is planned for easy
reference, supplies a logical sequence
for student and instructor to follow,
and it presents material which has al-
ready been tested and found successful
in actual instruction.

PUBLISHED BY

The C. V. MOSBY COMPANY

3525 PINE BOULEVARD
ST. LOUIS, MISSOURI
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Victory. It symbolizes a singleness of
purpose that justifies any sacrifice
you or we may be called upon to make,

Vision for Victory

HE future of the world today depends on

American industry’s capacity to produce the
implements of war. The Soldiers of Industrial Pro-
duction must be welded into history’s most efficient
fighting organization before the spectre of aggres-
sion can be dispelled.

Because most skills depend on efficient function-
ing of the eyes, and because nearly one-third of the
people of the nation still have uncorrected faulty
vision, a valuable public service is performed by
calling attention of American workmen to the
importance of proper care of their eyes.

Taking as its theme “Vision for Victory,” an
advertising campaign (one insertion of which is

reproduced above) is now appearing in an extensive
schedule of nationally-circulated magazines. The
program is sponsored by the Better Vision Insti-
tute, a non-profit service association, supported by
the manufacturing, distributing and professional
branches of ophthalmic science.

We also hasten Victory who make minds keener
and hands surer through the improvement of
human vision.

BAUSCH & LOMB

OPTICAL COMPANY e ESTABLISHED 1853

AN AMERICAN SCIENTIFIC INSTITUTION PRODUCING OPTICAL GLASS AND INSTRUMENTS
FOR MILITARY USE, EDUCATION, RESEARCH, INDUSTRY AND EYESIGHT CORRECTION



