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THE USE OF ISOTOPES AS INDICATORS IN
 BIOLOGICAL RESEARCH!

By Dr. AUGUST KROGH
PROFESSOR OF ZOOPHYSIOLOGY, UNIVERSITY OF COPENHAGEN

‘WHILE it is undoubtedly true that the chief tool and
weapon in research is thought and ideas and that a
large amount of experimental work in biology is more
or less wasted for lack of thought, it is not less true
that progress depends to a very large extent upon
methods and that new methods may open up new and
fruitful fields.

It is my task to-day to present some thoughts about
a new and, as I believe, extremely powerful tool for
biological and biochemical research: A small number
of isotopes which can be readily distinguished and
quantitatively determined by relatively simple physical
means. :

Isotopes are atomic species which differ in weight,
but have the same nuclear charge and as a consequence
of this last-named property they are practically identi-
cal chemically and will behave in the same way in

1 Address given at the Harvard Tercentenary Confer-
ence of Arts and Sciences, September 10.

organisms. Isotopes of lead are available in nature
which ean be recognized and quantitatively determined
physically by their radioactivity, and recent progress
is making available radioactive isotopes of a number
of elements, including some of those which are of
special importance in living organisms.

The methods for recognizing and estimating radio-
active substances are highly developed and easy of
applieation.

Hevesy, himself a pioneer in the chemical and physi-
cal study of isotopes, was the first to see the possibili-
ties offered in biology by recognizable isotopes and
made the classical and fundamental experiments with
radioactive lead in 1921.

Attempts over several years to separate radium D
from lead by chemical means had thoroughly convinced
him of their identity, but the atoms of the one earried

‘a label, so to speak, in their radioactivity. When a

plant is grown in a solution containing lead, this ele-
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Simple :: Provocative :: Accurate
SINNOTT’S

BOTANY

Principles and Problems

By Eomunp W. SiNNoTT
Professor of Botany, Barnard College, Columbia University

Third edition. 522 pages, 6 x 9, illustrated. $3.50
McGraw-HiLL PUBLICATIONS IN THE AGRICULTURAL AND BOTANICAL SCIENCES

Today, after nearly fifteen years of widespread use in colleges and universities throughout the
country, Sinnott’s Botany still maintains its front-rank position as a leader in the field. Sixty-five
institutions have adopted the third edition. The following partial list is representative:

University of Chicago . University of Maryland
Columbia University Northwestern University
Connecticut State College . . University of Pittsburgh
Duquesne University Rutgers University
University of Georgia ‘ Temple University
Gettysburg College Utah State College
Harvard University Vassar College
University of Illinois Washington State College
Marquette University Williams College

What others say about the book:

“. .. a very outstanding textbook in this day when botanical texts of high quality keep coming on the market

periodically.” Professor R. H. Wermorg, Harvard University
“. . . the book is very well written, is quite modern and up to date in its matter as far as a textbook can be, and
is well printed and illustrated. . . . I shall have no hesitation in recommending Sinnott’s textbook to those of my
students for whom it is suited.” . Professor A. H. ReciNaLD BuLLER, University of Manitoba

LABORATORY MANUAL FOR ELEMENTARY BOTANY
By Epmunp W. SinnoTT. 106 pages, $1.00

PRINCIPLES OF GENETICS. An Elementary Text, with Problems

By Epmunp W. Sinvort, and L. C. DunN, Professor of Zoology, Columbia University.
Second edition. 441 pages, $3.50 '

Over sixty colleges and universities are now using the second edition of this well-known standard
text, which may be regarded as a classic in its field. There has been much favorable comment on
the authors’ discussion of the application of genetics to biological theory. Teachers also like par-
ticularly the well balanced, well rounded treatment, a result of the fact that one of the authors is
a botanist and the other a zoologist.
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