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BRAIN MECHANISM!'

By Dr. EDGAR DOUGLAS ADRIAN, F.R.S.
TRINITY COLLEGE, CAMBRIDGE UNIVERSITY

I can think of no better way of beginning than by
recalling another function due to the Pilgrim Trust
at which I was present six months ago. I recall it in
gratitude to a foundation which has preserved so
much that is worth preserving in Great Britain, and
because this particular oceasion concerned a scientist
who might be claimed from both sides of the Atlantic,
since he belongs to the period of our common ancestry.
The occasion was the presentation by the Trust to
Trinity College, Cambridge, of some of the private
library of Sir Isaac Newton, scholar and fellow of the
college and afterwards president of the Royal Society.
The presentation was made in the great library built
by Christopher Wren at the request of Isaac Barrow,
the master of Trinity who recognized the genius of
Newton and did all he could to foster it, and the books

1 The second Pilgrim Trust Lecture to be given in the
United States. This address was delivered. at the United
States National Museum, Washington, D. C., under the
auspices of the National Academy of Seiences, on April
24, 1944.

are mow in the shelves at the south end of the library
near the Newtonian telescope and the statue of Lord
Byron.

The war has prevented an international celebration
of three famous men who were born or died 400, 300
and 200 years ago, Copernicus, Newton and Lavoisier,
and the Royal Society has been forced to honor its
greatest president without the ample banquet which
would normally have shown our devotion to science.
But the meetings in his honor have made us more
aware of those aspects of Newton’s work which are
overshadowed by the “Prinecipia” and the “Opties.”
As far as mathematical physies was conecerned New-
ton had only to be and all was light. But there is’

"also the less triumphant figure, Newton the student

of the occult, the interpreter of the book of Daniel,
the half-believer in Hermetic secrets, who ecould
scarcely bear to be distracted from these things by
the mathematical problems which he could not resist
solving, who spent the best years of his life in chem-
ical experiments which have had no result. His
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SCIENTIFIC APPARATUS AND LABORATORY METHODS

A CHEMICALLY DEFINED MEDIUM FOR
THE CULTIVATION OF THE
GONOCOCCUS!

A FLUID medium compuising 9 organic acids, 5 inor-
ganic salts and glucose has been developed for the
growth of the gonococeus. It contains 7 organic acids
in addition to those required by the meningococcus as
reported by Frantz.? The composition is as follows:

Grams per liter
d-Glutamic acids 13

dl-Leucine3 0.40
1-Arginine monohydrochlorides ... 0.25
1-Histidine monohydrochlorides......... 0.15
dl-Methionines 0.15
1-Proline3 0.10
Glyecinet 0.05
1-Cystines 0.01
Indole-3-acetic aeid4 ... 0.10
NaCls .. 6.0

BUEN & 00 210 LN & S0 —— 2.5

NH,CI5 1.25
Mg (NO,), * 6H 05 .o 0.05
FeSO,5 0.012
Glucoset 5.0

‘With the exception of glucose, indole acetic acid,
ferrous sulfate and magnesium nitrate, the constitu-
ents are added to 950 ml of distilled water. The pH
of the mixture is adjusted with normal sodium hydrox-
ide'to from 6.8 to 7.0, and then autoclaved at 121° C
for 10 minutes in a pyrex-glass container. After cool-
ing to room temperature, 25 ml of a sterile 20-per
cent. glucose solution are introduced into the medium.
One per cent. solutions of ferrous sulfate, magnesium
nitrate and indole acetic acid are added separately in
the following volumes, respectively; 1.2 ml, 5.0 ml and
10.0 ml. The pH is finally readjusted to from 7.0
to 7.2.

Five ml of the medium were inoculated with one
loopful of washed gonococcal cells obtained by cen-
trifugation from a 24-hour Douglas’s broth culture.
Incubation was earried out at 37° C in an atmosphere
containing approximately 10 per cent. of carbon
dioxide. The method of introducing 10 per cent. tank
carbon dioxide as deseribed by Leahy and Carpenter®
‘gave better results than the method of burning a

1 Supported in part by grants from the John and Mary
R. Markle Foundation and the United States Public Health
Service. - :

* 21, D, Frantz, Jour. Bact., 43: 757, 1942,

3 We are indebted to Merck and Company, Incorporated,
Rahway, N. J., for certain of the synthetic amino acids.

4 Bastman Kodak Company, Rochester, N. Y.

5J. T. Baker Chemical Company, Phillipsburg, N. J.

6 A, D. Leahy and C. M. Carpenter, Am. Jour. Syph.,
Gonor. and Ven. Dis., 20: 353, 1936.

candle to self-extinction.
replaced at daily intervals.

Sixty strains of Neisseria gomorrhoeae were em-
ployed for the development and testing of this
medium. Both recently isolated strains and those sub-
cultured for several years were included. Not all
strains grew equally well and approximately 25 per
cent. did not grow either in the synthetic medium or
in Douglas’s .broth. Growth was maximal after 2- to
3-days’ incubation. At this time, 5.0 ml of the medium
contained, on the average, 0.25 mg of bacterial nitro-
gen, which is equivalent to 2.0 mg of gonococeal cells.
The growth was more than double that obtained in
Douglas’s broth under the same conditions. The cells
remained viable for at least 5 days. Cultures trans-
ferred every third 'day have been maintained readily
for 3 months.

The final concentration of each substance in the
medium was determined on. the basis of maximal
growth of the majority of the strains tested. The con-
centrations of glycine, cystine, ferrous sulfate and of
both ions of magnesium nitrate were critical. The
amount of the other substances employed in the
medium permitted of some variation. Divalent lead
and trivalent iron salts in concentrations of 10 micro-
grams per ml favored the growth of certain strains.
The manganous ion, in a concentration of 5 miero-
grams per ml was toxic for the gonococcus. The
cuprie ion was also toxic but only at concentrations
greater than 5 mierograms per ml:

Growth of the strains which otherwise failed to
grow in the medium above described was obtained in
almost every instance when glutamine” and choline
were incorporated in the medium in concentrations of
0.2 mg and 0.1 mg per ml, respectively.

Studies to determine the more rigid requirements of
certain primary cultures of Neisseria gonorrhoeae are
in progress.

The gaseous mixture was

JANE PrLAack WELTON
HEerBeErT E. STOKINGER
CHARLES M. CARPENTER
ScHooL oF MEDICINE AND DENTISTRY,

UNIVERSITY OF ROCHESTER

7 C. E. Lankford and E. E. Snell, Jour. Bact., 45: 410,
1943
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Four Tmportant MeGraw-#dl Books

MODERN OPERATIONAL MATHEMATICS IN ENGINEERING

By Ruen V. CHURCHILL, University of Michigan.

The two principal topies dealt with in this book are par-
tial differential equations of engineering and Laplace
transforms. Problems in ordinary differential equations
and other types of problems are included. The opera-

tional properties of the Laplace transformation are de-:

rived and carefully illustrated. These are used to solve
problems in vibrations and resonance in mechanical sys-

309 pages, 53 x 8%1. $3.50

tems, with some attention to electrical analogues of these
problems. Problems in the conduction of heat, potential,
and other types of problems are treated by this method
or related methods. A feature of the book is the inclu-
sion of over 110 worked-out examples and illustrative
problems. -

MATHEMATICAL AND PHYSICAL PRINCIPLES OF

ENGINEERING ANALYSIS

By WaLter C. JoHNSON, Princeton University.

In this new book the primary purpose has been to present
the essential physical and mathematical principles and
methods of attack that underlie the analysis of many
engineering problems. The approach is practical and
utilitarian without being either superficial or over-spe-
cialized, and every effort has been made to provide an
understandable and genuinely helpful book that will also

343 pages, 53 x8%. $3.00

form a firm foundation for more advanced work. There
are discussions of dimensional analysis, Fourier series,
estimation of harmonic content, and application of par-
tial differential equations to systems with distributed
constants. Many problems of a practical nature are
included.

CHEMICAL ENGINEERING THERMODYNAMICS

By Barnerr F. Dopeg, Yale University. Chemical Engineering Series.

$6.00

Here is a text and reference book on thermodynamies as
applied partlcularly in the field of chemical engmeermg
Each topic is developed from simple fundamental prin-
ciples in sufficient detail that they can be grasped by the
student who has not previously studied thermodynamies,
but who has a working knowledge of elementary physics,
physical chemistry, and mathematics through ecalculus.

671 pages, 5% x 8%.

No attempt has been made to cover all applications of
interest to chemical engineers; instead, a few have been
selected for detailed treatment. These include thermo--
dynamic properties of fluids, expansion and compression
of gases, fluid flow, heat transfer, refrigeration, chemical
reaction equilibria, distillation equilibria, and distillation
processes.

FUNDAMENTALS OF OPTICAL ENGINEERING

By Donarp H. JAcoss, National Bureau of Standards;

487 pages, 53 x 81.  $5.00

Teachers like this immediately successful text because it
emphaslzes function and design rather than academic
issues, offering a thoroughly praetical introduction to
methods and principles. Both optical instrument design
and lens design are treated and the interrelationship be-
tween the two clearly shown. After outlining the funda-
mentals of opties, the author gives an analytical deserip-

The George Washington University..

tion of the functioning and design of representative
military optical instruments. The basic principles of
the mechanical design of optical instruments are then
discussed. The book concludes with an introduction to
optical design that will enable the student to design
aplanatic objectives and eyepieces.

Send for copies on approval

McGRAW-HILL BOOK COMPANY, Inc.

330 West 42nd Street, New York 18, N. Y.

Aldwych House, London, W.C. 2



