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FILM REACTIONS AS A NEW APPROACH TO BIOLOGY®

By Dr. ERIC K. RIDEAL, M.B.E., F.R.S.
PROFESSOR OF COLLOID SCIENCE, UNIVERSITY OF CAMBRIDGE .

TowArDS the end of the last century the biologist
and physiologist were agreed that the biological entity
was the whole living unit. This century has seen an
attack on biological problems by the physical and
organic chemist. The study of the living unit has been
dropped and in its place we find investigations on spe-
cialized processes such as oxidation and reduetion or
catalytic reactions. It is an unfortunate fact, as the
late Sir William Hardy clearly pointed out, that in
this method of approach the mechanism of the coordi-
nation or the integration of the activities of an
assemblage of cells must remain insoluble. It is this
very point which I think deserves some consideration.
‘We know for example that at death the catalysts escape
from control since the molecular structure of the mov-

1 Address of the president of the Section of Chemistry,
British Association for the Advancement of Secience,
Dundee, August 31, 1939,

ing parts gets disorganized. Again, Loeb showed that
unfertilized sea urchin’s eggs could be made to develop
by immersion in salt solutions of sufficient concentra-
tion. In development a whole series of complicated
chemical reactions are set in operation and it is clear
that in the quiescent unfertilized egg all the chemical
ingredients for the reactions are present but await
some change in organization before reaction sets in.
‘We must conclude that the mechanism of integration is
at any rate dependent on a pre-existing organization
of at least the major operative portions of the as-
semblage of cells. This raises a number of important
problems such as, what types of organization are to
be found in living material; how far control over
chemical reactions can be effected by modification of
the type or extent of such organization and finally how
far different types of organization ean modify such
important factors as the chemical or physical state of
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men were avoided, and the difference in the two types
of pH determinations was maintained within 0.5 unit.

The accompanying Fig. 1 shows the aceuracy of the
method. The fasting contents of an anesthetized dog
were diluted to 100 ce with distilled water and a con-
trol recording made. The introduction of 1 gram of
sodium bicarbonate in 100 ce of distilled water followed
by rinsing through the Levine tube with 50 cc of water
caused a prompt increase in the pH value. The peak
of this rise is conditioned by the pH of the alkaline
solution, whereas the plateau level immediately follow-
ing is the pH of the alkali and gastric content mixture.
The duration of the plateau, shown by the gently
sloping curve which is terminated by the sudden drop
to a low level, is controlled by the amount of alkali
added, the rate of acid secretion and the intermittent
emptying of the stomach. The amount of emptying
can be calculated if the gastric contents are measured
after the pH has returned to the low level. By con-
trolling the variables interesting data may be obtained
on the efficacy of antacids and the rate of gastrie secre-
tion. Information pertaining to these experiments as
well as further details econcerning the method will be
published elsewhere. '

We are greatly indebted to Dr. N. R. Trenner for
valuable suggestions as well as the construection of the
glass electrodes and to Mr. L. Fernandez, who assisted
during the earlier part of the experiments.

JaMESs FLEXNER
MicHAEL KNIAZUR
THE MERCK ISTITUTE OF THERAPEUTIC
RESEARCH,
RABWAY, N. J.
JAN NYBOER
NEW YorRK PoST-GRADUATE MEDICAL
ScHOOL AND HOSPITAL,
NEw YoRrx, N. Y.

CHROMOSOMES FROM LEAVES

A moprricatioN of Warmke’s' method for making
root-tip smears has been found by the writer to be
effective for studying chromosomes in the leaves of
certain plants: place young leaves in Carnoy’s solution
(3 parts chloroform, 2 parts absolute aleohol and 1
part glacial acetic acid) for five or more minutes;
transfer momentarily to a solution of equal parts of 95
per cent. aleohol and concentrated hydrochloric acid;
put the leaves back into Carnoy’s, and, after several
minutes, smear in iron aceto-carmine.

By this method the chromosomes of a number of
genera have been investigated: Smilexz L. (Liliaceae),
Sedum L. (Crassulaceae), Cercis L. (Leguminosae),
Puynica L. (Punicaceae), Sanicula L. (Umbelliferae),
Pyzxidanthera Michx., Diapensia L., Shortia Torr. and
Gray, Schizocodon Sieb. and Zuce., and Galaz L. (Dia-

1 H. E. Warmke, Stain Technology, 10: 101-103, 1935.
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pensiaceae), Chimaphila Pursh (Ericaceae), and Plan-
tago L. (Plantaginaceae). Metaphase drawings of two
species are shown here for purposes of illustration:
Fig. 1, Sedum pusillum Michx., from Stone Mountain
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F1e. 1. Sedum pusillum Michx., 2n =8, ca. 3800 x.
F16. 2. Cercis canadensis L., 2n =14, ca. 4500 x.

in Georgia, with 8 somatic chromosomes, the lowest
number known for the extremely varied family; and
Fig. 2, Cercis canadensis L., four trees on the grounds
of the College of William and Mary, with 14 somatie
chromosomes. Senn? reported a 2n-number of 12,
n-number of 6, for this species; his drawing of meiotic
chromosomes suggests an interpretation of two biva-
lents in contact to be a single bivalent; his somatic
number (not figured) was determined from an anther-
wall division. The only other investigated species of
Cercis has 14 and 7 chromosomes, respectively.?
J. T. Barpwin, Jr.
CoLLEGE OF WILLIAM AND MARY

2 H. A. Senn, Bibliogr. Genetica, 12: 175-336, 1938.
8 R. Corti, Nuovo Giorn. Bot. Ital., N. 8., 37: 679-680,
1930.
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NEW WILEY BOOKS

To Be Ready for Fall Classes

FIRST COURSE IN THE THEORY
OF NUMBERS

By HARRY N. WRIGHT, Associate Professor of Mathematics, The Col-
lege of the City of New York

A usable, moderate-priced textbook covering essentially what is incor-
porated in most courses in the elementary theory of numbers. The meth-
ods of proof employed are the standard ones. The text includes a large
number of excellent exercises.

Approximately 131 pages; 5% by 8%; Probable price $2.00

HOUSEHOLD PHYSICS

By WALTER G. WHITMAN, Head of the Department of Physical Sci-
ence, State Teachers College, Salem, Massachusetts

The third edition of ‘¢ Household Physies’’ constitutes a thorough revision
and rewriting, and the content is now completely up to date. The book
has had to be somewhat enlarged, due to the recent data which have been
incorporated. The content follows along practical lines and includes
much new equipment available today for the home. Three entirely new
chapters are presented, dealing with ‘¢Protection against Fire,”’ ¢¢Visual
Aids,’’ and ‘¢ Photography.’’

436 pages; 6 by 9; 412 illustrations; $3.00

FUNDAMENTAL PROCESSES OF
ELECTRICAL DISCHARGE IN GASES
By LEONARD B. LOEB, Professor of Physics, University of California

This up-to-date volume relates modern atomic physies to the field of dis-
charge through gases. It reviews the classical studies and brings those
studies up to the present day in an expert and critical survey.

Approximately 842 pages; 6 by 9; 379 illustrations; Probable price $6.00

CALCULATIONS OF QUANTITATIVE
ANALYSIS

By CARL J. ENGELDER, Professor of Analytical Chemistry, Univer-
sity of Pittsburgh

A logical, systematic sequence of problem assignments, in fifteen weekly
sets, is presented in this book to cover and supplement the usual more or
less standard conventional semester’s work in elementary quantitative
analysis. Each problem set consists of twenty problems, a total of three
hundred; a discussion of theory, together with numerous illustrative ex-
amples, accompanies each problem set. The order of development is de-
signed to keep abreast of the laboratory work.

Approximately 172 pages; 6 by 9; Probable price $2.00

JOHN WILEY & SONS, INC.
440 FOURTH AVENUE, NEW YORK, N. Y.
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PARAGON SYSTEM
For Filing Micro-slides

enables the filing of fresh
slides in direct contact —
without sticking!
Cuts Costs—
Saves Space!

Paragon
cabinets
are especially
designed
and constructed
according to
rigid specifications—
not merely adapted. Patent Pending
Accommodates 6000 slides per cubic foot. No
out required. Cabinet illustrated holds 4500 slides (Di-
mensions: 15% x 18§ x 43~) Standard equipment in lead-

ing institutions.

Write for descriptive literature
Dept. 898

PARAGON C. & C. CO,,
215 East 149th 8t., New York, N. Y.

NEON
ARGON
o
HELIUM
KRYPTON
RARE GASES XENON

MIXTURES

AND MIXTURES

. . . highest purity
. .. for scientific purposes

Linde rare gases are of consistently high
purity. They are used in the study of electrical
discharges, in rectifying and stroboscopic de-
vices, and in inert atmospheres where heat con-

duction must be reduced.
Linde rare gases are shipped in l
spherical glass bulbs, designed to fa-
cilitate removal without contamination.
Special mixtures for experimental pur-
poses can be supplied upon request. ’
The Linde Air Products Company
Unit of Union Carbide and Carbon Corporation
30 East 42nd Street [[d3 Offices in
New York, N. Y. Principal Cities
The word *‘Linde” is a trade-mark.
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A New Grade of
WHATMAN that

really is “News’

WHATMAN Filter Paper No. 7
was developed to fill a definite de-
mand for an inexpensive, qualitative
Filter Paper that would retain most
precipitates, filter fairly rapidly,
stand washing and yet would pulp
quickly when titrating.

No. 7 was produced with the fil-
tration of Ammonium Phospho-
Molybdate (Yellow Precipitate) in
mind, but Chemists tell us that it
is adapted to numerous other filtra-
tions as well.

2

One large Smelter laboratory is
using No. 7 for “Smelter Sulfurs”
where the ash weight of the Filter
Paper is not important. Another
laboratory uses it “for rapid filtra-
tions and are very pleased,” to quote
their recent letter.

Test WHATMAN Filter Paper
No. 7 in your laboratory, you will
like it. Samples will be cheerfully
sent upon request, and your usual
dealer can supply you promptly.

H. REEVE ANGEL & CO., INC.
7-11 Spruce Street, New York, N. Y. \"
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