SCIENCE

Vor. 100

FripAY, DECEMBER 8, 1944

No. 2606

General Aspects of Interdisciplinary Research in Ex-
perimental Human Biology : DR. JOSEF BROZEK and
PROFESSOR ANCEL KEYS

Obituary :
I. Huang: DR. ARNOLD GESELL.

Scientific Events:
The Proposed British Aeronautical College; The
Junior Academy of Science of Wisconsin; Fellow-
ships of the Textile Research Institute of Prince-
ton University; The Foundation for the Study of
Cycles; Awards of the American Society of Me-
chanical Engineers

Scientific Notes and News

Discusston:
The Harvard Apparatus Company, the American
. Journal of Physiology and Dr. W. T. Porter: DR.
A. J. CArLsSON and OTHERS. Entomology in War-
torn China: PROFESSOR J. LINSLEY GRESSITT. The
Threat to Pure Science: EUGENE V. D, ROBIN;
JAMES FEIBLEMAN

Scientific Books :
A Catalogue of Vascular Plants: PrROFESSOR E. D.
" MERRILL. Chemical Machinery : PROFESSOR PHILIP
W. ScHUTZ

Special Articles:
Relation of the Streptococcus Lactis B Factor to
‘“Folic Acid’’: Dr. JacoB L. STOKES, Dr. JOHN

507

\

Recent Deaths ... 512

513
515

518

521

C. KERESZTESY and DRr. JACKSON W. FoSTER. The
Effect of Atropine Sulfate on the Course of Influ-
enza Virus Infection: Dr. A. H. WHEELER and D&r.
‘W. J. NUNGESTER. Growth of Corallorhiza Macu-
lata: Dr. D. T. MacDoueAL and PrOFESSOR H. S.
REED. Guanidino Arsenicals: PROFESSOR MARSTON
T. BoGeErRT and PROFESSOR WILLIAM C. STRICKLER 522

Scientific Apparatus and Laboratory Methods:
A Standard Penicillinase Preparation: Dr. A. J.
LiesMANN, B. B. McQUARRIE and Dr. D. PERL-
STEIN. Penicillin Treatment of Crown Gall: Pro-
FESSOR J. G. BROWN and ALICE M. BOYLE ... 527

Science News ... 10

SCIENCE: A Weekly Journal devoted to the Advance-
ment of Science. Editorial communications should be sent
to the editors of SCIENCE, Lancaster, Pa. Published every
Friday by

THE SCIENCE PRESS

Lancaster, Pennsylvania

Annual Subseription, $6.00 Single Copies, 15 Cts.

SCIENCE is the official organ of the American Associa-
tion for the Advancement of Science. Information regard-
ing membershi% in the Association may be secured from
the office of e permanent secretary in the Smithsonian
Institution Building, Washington 25, D. C.

GENERAL ASPECTS OF INTERDISCIPLINARY RESEARCH
IN EXPERIMENTAL HUMAN BIOLOGY"

By Dr. JOSEF BRQZEK and Professor ANCEL KEYS
UNIVERSITY OF MINNESOTA

INTRODUCTION

MucH of the recent research in experimental human
biology using a “total” interdisciplinary approach has
received methodological stimulation from the attempt
to predict what will happen, under specified condi-
tions, to the intact human organism. In such a pro-
gram the experimenter works with one “independent”
variable (environmental temperature, caloric intake,
vitamins, drugs, anoxia, physical work) and many
“dependent” variables covering the whole gamut of
biochemical, physiological and psychological re-
sponses. This type of research differs fundamentally
from rhuch of the earlier work in psychosomatics,?
such as study of the covariation between morpholog-

1 From the Laboratory of Physiological Hygiene.
2D, G. Paterson, ‘‘Physique and Intellect,’’ New York,
Century, 304 pp., 1930.

ical characteristics and mental traits in which statis-
tical methods provide the sole method of investiga-
tion. The study of the effects of vitamin intake or
exposure to heat is amenable to the experimental ap-
proach, also such problems are much closer to real life
situations and require a more truly interdiseiplinary
attack.

In applied fields a genuine cooperative approach is
indispensable. This is readily understandable if we
realize that the emphasis is placed upon analysis and
manipulation of a sector of reality, and that this
reality is always multifarious. It is significant that,
in modern industrial research which is concerned with
the materials and the manufacturing processes, “the
lone worker is being replaced by a carefully chosen
corps whose various talents dovetail together and
whose collective knowledge and collective analytical
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penicillinase preparation may successfully be used for

mactlvatmg penicillin in such materials, thereby al-

lowmg the penicillin sensitive organisms ‘to grow on

the culture medium. The procedure is similar to the

one using para-amino benzoie acid for the testing of
sulfonamides in body fluids.

SUMMARY

(1) Standardization of penicillinase has been made
possible by the method for its assay. ‘

(2) A purified, dried and sterile penicillinase has
been found to be a penicillin-inactivator superior to
Clarase for the penicillin sterility test.

(3) Preliminary studies show this penicillinase

preparation may be used for inactivating pemclllm in

exudates of body fluids.
A. J. LIEBMANN
.E. B. MCQUARRIE
D. PERLSTEIN

PENICILLIN TREATMENT OF CROWN GALL

CrUDE penicillin, produced in this laboratory,® has
cured ecrown gall on Bryophyllum. The penicillin as-
sayed 2 to 6 Oxford units per cc and was obtained
from an improved strain of Penicillium notatum con-
tributed by the Northern Regional Research Labora-
tory, Peoria, Ill. It was made almost automatically
and cheaply through the use of a modification of the
apparatus described by Clifton.?2 The galls for study
resulted from hypodermic inoculations of Bryophyl-
lum with a pure culture of Agrobacterium (Phyto-
monas) tumefaciens. They were of the “soft gall”
type.

From the first hypoderm1c injections of ¢rude peni-
cillin, just below the galls, the only effect observed
was a checking of growth of the gall above the needle
punctures, which resulted in an acgentuation of the
irregularity of the surface of the gall. That effect
was interpreted to mean incomplete lateral diffusion
of the penicillin in the gall and to indicate as neces-
sary a different method of application.

Penicillin-soaked antiseptic cotton was wrapped
around galls and thereafter frequently wetted with
crude penicillin. The result of that procedure was the
retarded growth and browning of the minute eleva-
tions or “pimples” on the surface of the gall. The
protective layers of the surface of the elevations ap-
peared to be sufficiently thin for the inward penetra-
tion of the penicillin, but elsewhere the drug obviously
was kept out of the internal tissues of the gall.

Next, the gall under the cotton wrapping was punc-
tured in numerous places with a sterile needle and
soon the tissues began to die and turn brown. Appar-

1J. G. Brown and-Alice M. Boyle, Phytopathology, 34:

760-761, August, 1944.
2C. E, Clifton, SCIENCE, 98: 67-70, 1943.
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ent complete destruction of the gall followed. Normal
tissues of the stem were somewhat injured where the:
penicillin-containing cotton wool remained in contact:
with ‘the surface of the stem, but internally only the
gall tissues were affected.

Crown gall is particularly destructive in the South-
west, where the alkaline reaction of the soil, long-
growing season, irrigation -and heavy transpiration
in an arid atmosphere favor the disease.

Penidillin should prove: valuable in treating galls
on nursery stock and also on set trees and other plants.
in which the galls are limited to the ecrown and aerial
parts. Cure of the first infected tree in an irrigated
orchard frequently would save the entire planting
where irrigation would otherwise carry the bacterium
and spread the disease. Galls are often seen first at
the crown where they may be treated; later they
appear on the roots as a result of the downward
spread of the gall bacterium. Cure of the erown gall
within reach would save not only further spread of
infection to the roots of the same tree but, more im-
portant, spread of the germ over the field by irrigation
water. ) ‘

The cost of the crude penicillin used in our experi-
ments has been slight. The medium fed to the fungus
costs approximately 2 cents per quart and the galls
that were cured required a tablespoonful or two of
crude penicillin.

Noteworthy is the fa.ct that pemclllm apparently
destroys, in the case of the crown-gall bacterium, a
gram-negative organism. Gram-negative bacteria, in
general, have been reported? as relatively resistant to
penicillin. Interesting, too, is a comparison of the
action of erude penicillin on erown gall (often likened
to cancer of animals and man) with the reported#
ineffectual pemcllhn injection of mice with sarcoma.

J. G. BRown
Avice M. BovLe
PLANT PATHOLOGICAL LABORATORY,
ARIZONA AGRICULTURAL EXPERIMENT
STATION, TucsoN

3 For example, see A. D. Gardner, Nature, 146: 837-
838, December 28, 1940.

4Margaret Reed Lew1s, SCIENCE, 100: 314—315 Octo-
ber 6, 1944.
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Some like the problems and examples. . . .
~ Some like the applications to modern in-
dustry—the discussion of electrochemistry
—the treatment of orgawic chemistry. . . .

Dem infg"s G EN ERAL CH E MlSTRY ‘

Teachers at the following schools are among those using the new “Ge_ﬁefal Chemistry’’

in their classes:

University of Cincinnati
. Purdue University
 Laval University

South Dakota School of Mines
University of Puerto Rico
Houghton College
‘Muskegon Junior College
Chaffey Junior College
Massachusetts State Teachers College
Union College (New York)
Howard College ‘
Pennsylvania State College
Union College (Nebraska)
University of North Carolina

Columbia University

Rensselaer Polytechnic Institute
Northwestern. University

University of Vermont

Stevens Institute of Technology
University of California, Los Angeles
University of Southern California
Uwmited States Naval Academy
Oklahoma College for Women
Florida State College for Women
Marshall College

Western Illinois State Teachers College
North Dakota Agricultural College

One teacher writes us to tell us why he likes
this particular book: ‘‘Having used the
previous edition of Deming’s ¢ General Chem-
istry’ in one of my classes I can say that the
Deming books are thought-provoking. From
this point of view I regard the fifth edition
as one of the best textbooks for technical
students in chemistry. In this connection,
the large number and variety of problems
are an important factor. I am glad to see
that the treatment of organie chemistry is
- a little more full than it is in most other

textbooks.?”’

Another teacher says: ‘‘It is my

opinion that this textbook is the most

up to date in the applications of chem-

istry of any I know.’ .

e o o

Perhaps you will consider this book

the next time you want an elemen-
‘-tary survey of chemistry with un-

usually wide applications to modern

living.

$3.75 712 pages  January 1944
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