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THE WESTERN ISLES THROUGH THE MISTS OF AGES'

By Sir ALBERT SEWARD
PROFESSOR OF BOTANY EMERITUS OF THE UNIVERSITY OF CAMBRIDGE

INTRODUCTORY

- TWENTY-SEVEN years ago, when the British Associa-
tion met for the second time in Dundee, Sir Edward
Schifer chose as the subject of his presidential address
“The Nature, Origin and Maintenance of Life”; he dis-
cussed problems that will long continue to exercise the
ingenuity and stimulate the imagination of biologists
and chemists. A theme such as his is far beyond my
reach. Seventy-two years ago the association met for
the first time in this city. The Duke of Buececleuch
occupied the presidential chair, and the opening words
of his address are applicable to one who now finds
himself in this privileged position; the Duke said: “No
man has a title to state that he is unworthy of the post
he is called on to fill, whatever may be his private feel-

1 Address of the president of the British Association for
the Advancement of Science, Dundee meeting, August 30,
1939.

ings as to his fitness for the post. To state that he is
unworthy to be there placed is not only a disparage-
ment to himself, but is no great compliment to those
who thought him worthy of being so placed.”

This, in my opinion, is not an oceasion on which it is
desirable to follow the easier course and address oneself
in technical language to fellow workers in the pursuit
of natural knowledge. The position which it is my
great privilege to occupy affords a rare opportunity of
talking to a large and, I venture to hope, a sympathetic
audience, including some at least who are repelled by
the jargon of specialists. My intention is to speak in
ordinary language on a subject of which I know enough
to realize how little that knowledge is, and briefly to
describe an example of the way in which, within one
small pateh of an illimitable field, a student asks ques-
tions of nature and does h1s best to interpret the
answers.
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with the virus under natural conditions® and following
laboratory contact with virus-diseased chick embryo
tissues.*® The oceurrence of unrecognized infection in
man has been demonstrated,’ and in a recent study® of
the inecidence of such subelinical infections we have
examined 184 human sera,” 69 of which were from in-
dividuals exposed to the Eastern strain virus. In 23
of these 69 sera antihodies sufficient to neutralize 100
to 1,000 infective doses of virus were found, and in one
instance the serum fixed complement in the presence of
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drawn prior to the first vaccination and after 7, 14
and 21 days.

Slight general reactions were observed in a few of
89 volunteers vaccinated. Sharp transient pain was
experienced locally in most instances, followed ocea-
sionally by low-grade dull pain for from one to three
days.

Sera from 23 of those vaccinated have been tested®
for neutralizing antibodies against the Eastern strain
virus, and a typical protocol is shown in Table 1. In

TABLE 1

MoOUSE PROTECTION TESTS AGAINST EQUINE ENCEPHALOMYELITIS VIRUS (EASTERN STRAIN) WITH SERUM OF WOMAN VACCI-
NATED WITH FORMOLIZED CHICK EMBRYO VACCINE )

\ Date

Number of deaths in 4 injected mice

Date Amount
Case Serum bled vaccinated vaccine Virus dilution
10+ 10 10-6 107 10
a (control) May 2 May 2 1.0 ce 4 3 2 2 0
L. H b May 9 May 9 2.0 cc 4 4 3 1 0
c May 16 1 1 0 0 0
da May 23 0 0 0 0 0

Eastern strain virus purified by ultracentrifugation.
Similar though less definite results were obtained in
parallel studies with the Western strain. These find-
ings have introduced the problem of protective vacei-
nation, especially in workers frequently exposed to
virus-diseased tissues and animals. We have vacei-
nated a group of men and women with formolized
chick embryo vaccine® and have studied the probable
effectiveness of the procedure by the examination of
their sera for the presence of neutralizing antibodies.

Injections were made with a “bivalent” vacecine, pre-
pared in the routine way for the immunization of
horses. Vaccines consisting of 40 per cent. suspen-
sions of diseased chick embryo tissue formolized to 0.4
per cent. were prepared separately for the Eastern
strain and Western strain viruses. These were centri-
fuged at low speed, mixed in equal parts and used
without further treatment. Two injections were made
with an interval of 7 days. In some instances 1.0 ce
was given as the first dose and 2.0 ce for the second.
The majority, however, received two doses of 2.0 cc
each. Routine injections were made deep in the glu-
teal muscles in two areas to lessen reactions to the
formalin. Injections into the deltoid musecles of three
individuals caused painful local reactions. Blood was

8 L. D. Fothergill, J. H. Dingle, 8. Farber and M. L.
Connerley, New England Jowr. Med., 219: 411, 1938.

4R. R. Case, personal communication, Dr. R. W. G.
Wyekoff.

5 P. K. Olitsky and I. M. Morgan, Proc. Soc. Exp. Biol.
and Med., 41: 212, 1939.

6 H. Finkelstein, D. Beard and J. W. Beard. Unpub-
lished work.

7 Obtained through the generous cooperation of mem-
bers of the staff of Lederle Laboratories, Pearl River,
N. Y., and Sharp and Dohme Company, Philadelphia, Pa.

8 J., W. Beard, H. Finkelstein, W. C, Sealy and R. W. G.
Wyckoff, SCIENCE, 87: 490, 1938.

9 of the 23, serum taken 7 days after the first injection
seemed to protect mice. In every case after 14 days,
antibodies nearly as effective as those after 21 days
were observed. After the latter interval the antibody
content was sufficiently great to neutralize completely
100 to 1,000 infectious units of virus, except in one
individual, whose serum neutralized only 10 units. In
one instance, the serum drawn 21 days after a single
injection of 1.0 ee vaccine protected against 1,000 in-
fectious units.

The crude bivalent vacecine was thus found to be
effective in the induction of antibodies against the
Eastern strain virus, and to cause little discomfort.
Vaccines containing less formalin and chick tissue
debris may prove as effective and more useful for
human vaccination.*®

J. W. BEarD

DoroTrrY BEARD

HaroLp FINKELSTEIN
DUKE UNIVERSITY SCHOOL OF MEDICINE

9 P, K. Olitsky and I. M. Morgan, loc. cit.
10 R. W. G. Wyckoff, SCIENCE, 89: 542, 1939.
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Internal Constitution of the Earth
Edited by Breno GurenBERG, California Institute of Technology. 413 pages, 63 x 9%, $5.00

This important new book is Volume VII of Physics of the Earth, a series of monographs prepared under the direction
of various committees of the National Research Council. Preceding volumes have been published by the Council.
Internal Constitution of the Earth gives a review of the features of the interior of the earth written by a group of
distinguished geologists and geophysicists. Some of the topics covered are: origin of the solar system; elastic prop-
erties of rocks and materials in the earth’s crust; temperatures in the earth’s crust; deep-focus earthquakes; density,
gravity, pressure; ete.

Terrestrial Magnetism and Electricity

Edited by J. A. FrEmiNg, Carnegie Institution of Washington. 794 pages, 63 x93, $8.00

This book is Volume VIII of the Physics of the Earth, and represents an attempt, through the combined efforts of a
number of competent investigators specializing in the various fields, to set forth in an authentic manner the present
status of our knowledge of the earth’s magnetic and electric phenomena.

Electricity and Magnetism.

An Introduction to the Mathematical Theory

By Joun B. WHiTEHEAD, Johns Hopkins University. Electrical Engineering Texts. 221
pages, 53 x 8. $3.00

The primary purpose of this book is to provide a condensed but consecutive development of the physical theories of
electricity and magnetism, beginning with the simplest manifestations of mechanical forces by electrostatic and mag-
netic phenomena.

Geomorphology

By A. K. LoBEcK, Columbia University. 731 pages, 6x9. $4.50

This long-awaited text in the fundamental principles of geomorphology will be of immediate interest to teachers of
geography, geology, and related subjects. Intended for the beginning student, the book covers Rocks and Structures,
Weathering, Underground Water, Streams, Alpine Glaciation, Continental Glaciation, Waves, Wind, Organisms, Coas-
tal Plains, Plains and Plateaus, Dome Mountains, Block Mountains, Folded Mountains, Complex Mountains, Vol-
canoes, and Meteor Craters.

A Source Book in Geology

By KirtLey F. MaTtHER, Harvard University, and SHIRLEY L. MasoN, Geologist, Houston,
Texas. Source Books in the History of the Sciences. 702 pages, 6x9. $5.00

The purpose of this book is to give a comprehensive view of the development of geological science during the past
four centuries by presenting the significant passages from writings of the great contributors to that science. The
excerpts include portions of the work of 130 geologists, each of whom was influential in molding the geological
thought of his time. The original statements of many important principles and theories are thus made available.

Send for copies 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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714 pages, 291 illustrations. Price,
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ESSENTIALS of COLLEGE
CHEMISTRY—By G. H. White-
ford and R. G. Coffin. 514 pages,
32 illustrations. Price, $4.00.

AN OUTLINE of LABORA-
TORY WORK in INORGANIC
CHEMISTRY—By G. H. White-
ford, R. G. Coffin, and Elizabeth
M. Wing. 222 pages. Price,
$1.50.

CLINICAL LABORATORY
METHODS and DIAGNOSIS —
By R. B. H. Gradwohl. 1607
pages, 492 illustrations, 44 color
plates. Price, $12.50.

INTRODUCTION to ANIMAL
BIOLOGY — By John B. Parker
and John J. Clarke. 500 pages,
illustrations. In Preparation.

LABORATORY INSTRUC-
TIONS of GENERAL BIOLOGY
—By John B. Parker and John J.
Clarke. 148 pages. Price, $1.50.

The C. V. MOSBY CO., Pine Blvd., St. Louis, Mo.




