
SCIENCE 

VOL. 90 FRIDAY, 1, 1939 No. 2331 SEPTEMBER 

T h e  British Association for the  Advancement of 
Science : 

T h e  Western Isles through the N i s t s  of A g e s :  SIR 
ALBERTSEWARD 189................................................................ 


Scientific Even ts :  
T7le Forests o f  Great Bri tain;  T h e  Australian 
Meteorite i n  the Collection of the Smithsonian Inst i -  
tut ion;  Pke Proposed Inter-American University i n  
Puerto Rico; T h e  New Y o r k  Meeting o f  tlte Electro- 
chemical Society; Lectures at  the Dundee Meeting 
of tlte British Association., Recent Deaths and 
Memorials ................................................................................200 

Scientific Notes and News ............................................................
203 

Discussion : 
Conditions and Opportunities at  the  Naples Zoo7og- 
ical Stat ion:  DR.R. E .  COKER.One-Nan Autltoritv 
Citations: DR. CORXELIUS H.  R~ULLER. Spraying 
with Plant Growth Substances to Prevent Apple 
Fruit Dropping: DR. F. E. GBRDKER,P. C. MARTH 
and DR. L. P.  BATJER. "Distinction" i,n " S c i -  
ence": DR. C. STUART 206GAGER ....................................... 


Special Cor~espondence : 
Research in Venezuela:  DR. GEORGE SIMP-GAYLORD 
SON ......................... ..................................................................................
.. 210 

Scientific Books : 
Malaria i n  Panama:  PROFESSOR 211W. H.  TALIAFERRO 

Societies and Meetings:  
T h e  North Carolina Academy of Science: PROFES-
SOR H. L. BLONQUIST . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .212 

Special Articles: 
Cherttical Composition of the  Tumor-producing 
Fraction of Chicken Tumor  I :  DR. ALBERT CLAUDE. 
V i t a m i n  19 Activi ty  o f  Synthet ic  Pltthiocol: DR. 
ERHARD and DR. S. AXSBACHER. FERXHOLZ H u m a n  

Vaccination against Equine Encephalomyelitis V i - 

rus with Por?nolized Chick Embryo Vaccine:  DR. J. 

W .  BEARD,DOROTHYBEARDand HAROLD FINKEL-
STEIN ..............................................................................................
213 

Science ATews ........................................................................
10 

SCIENCE: A Weekly Journal devoted to the Advance- 
ment of Science, edited by J. MCEEEN CATTELL and pub- 
lished every Friday by 

THE SCIENCE PRESS 
New York City: Grand Central Terminal 

Lancaster, Pa. Garrison, N. Y. 
Annual Subscription, $6.00 Single Copies, 15 Cts. 

SCIENCE is the official organ of the American Associa- 
tion f o r  the Advancement of Science. Information reeard- 
ing membership in the Association may be secured from 
the office of the permanent secretar in the Smithsonian
Institution Building, Washington, D. C! 

T H E  WESTERN ISLES THROUGH T H E  MISTS OF AGES' 
By Sir ALBERT SEWARD 

PROFESSOR O F  BOTANY EMERITUS O F  THE UNIVERSITY OF CANBRIDGE 

TTENTY-SEVENyears ago, when the British Associa- 
tion met for  the second time in Dundee, Sir  Edward 
Schafer 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 f a r  beyond my 
reach. Seventy-two years ago the association met for  
the first time in this city. The Duke of Ruccleuch 
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 ildvaiicement 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 occasion 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 a t  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 kno~vledge is, and briefly to 
describe an example of the way in which, within one 
small patch of an illimitable field, a student asks ques- 
tions of nature and does his best to interpret the 
answers. 
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with the virus under natural conditions3 and following 
laboratory contact with virus-diseased chick embryo 
tissue^.^.^ The occurrence of unrecognized infection in 
man has been demon~t ra ted ,~  and in a recent study6 of 
the incidence of such subclinical infections we have 
examined 184 human sera,7 69 of which were from in- 
dividuals exposed to the Eastern strain virus. I n  23 
of these 69 sera antibodies 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 

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 occa-
sionally by low-grade dull pain fo r  from one to three 
days. 

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

TABLE I 

RIous~ PROTECTION TESTSAGAINST EQCIXE VIRUS (EASTERH SERUM O F  WOMANVACCI-ENCEPHALOMYELITIS s T R . 4 1 ~ )  WITH 

NATED VITH FORMOLIZED VACCINECHICK E~IBRYO 

Date DateCase Serum bled vaccinated 

a (control) May 2 May 2 
L. H. b >lay 9 May 9 

c May 16 
d May 23 

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 problern of protective sracci- 
nation, especially in workers frequently exposed to 
virus-diseased tissues and anirnals. We have vacci-
nated a group of men and women with formolized 
chick embryo vaccines and hare studied the probable 
effectiveness of the procedure by the examination of 
their sera fo r  the presence of neutralizing antibodies. 

Injections were nude  with a "bivalent" vaccine, pre- 
pared in the routine way for  the iminunization 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 a t  low speed, mixed in equal parts and used 
without further treatment. Two injections were tnade 
with a n  interval of 7 clays. I n  some instances 1.0 cc 
was given as the first dose and 2.0 cc for  the second. 
The majority, however, received two doses of 2.0 cc 
each. Routine injections Fere made deep in the glu- 
teal muscles in two areas to lessen reactions to the 
formalin. Injections into the deltoid muscles of three 
individuals caused painful local reactions. Blood was 

3 L. D. Fothergill, J. H. Dingle, S. Farber and X. L. 
Connerley, New Englaqcd Jour. Xed., 219: 411, 1938. 

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

5 P. K. Olitsky and I. &I.Morgan, Proc. Soc. Erp .  Biol. 
and Xed., 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 tlie staff of Lederle Laboratories, Pearl River, 
N. Y., and Sharp and Dolime Company, Philadelphia, Pa. 

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

Number of deaths in 4 injected mice 
Amount
vaccine Virus dilution 

lo4  104 1043 104  10-8 

9 of the 23, serum taken 7 days after the first injection 
seemed to protect mice. I n  every case after 1 4  days, 
antibodies nearly as effective as those after 21 days 
were observed. After the latter interval the antibody 
content was sufficiently great to neutralize conlpletely 
100 to 1,000 infectious units of virus, except in  one 
individual, whose serutn neutralized only 10 units. I n  
one instance, the serum drawn 21 days after a single 
injection of 1.0 cc vaccine protected against 1,000 in- 
fectious units. 

The crude bivalent vaccine 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 fo r  
human vaccination.1° 

J. Dv'.BEARD 
DOROTHYBEARD 
HAROLDFINKELSTEIN 

DUIZE UNIVERSITY XCBOOL or ~IEDICINE 

9 P. K. Olitsky and I. M. Morgan, loc. cit. 

l o  R. W . G. Wyckoff, SCIENCE, 89: 542,1039. 
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