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journal in the field of organic chemistry, with the 
Journal of the Chemical Society of London, Helvetica 
Chinzica Acta  of Switzerland, Journal of General 
C h e m i s t ~ y(USSR), and Comptes Rendzcs of France 
following in that order. Missing from the more im- 
portant journals are Berichte and Annalen, which in 
1937 were in the first and the eighth place, ,respec- 
tively. 

Among countries of publication, the United States 
has a comfortable lead, with Britain, France, Russia, 
and Switzerland following in that order. Germany 

has lost considerable ground, as has Italy, and Russia 
has lost a little ground. Sweden and Switzerland 
have increased in importance. 

Fifty-seven percent of all articles published are now 
in English. French, German, Russian, and Italian, in 
that order, account for the remainder. The last three 
languages mentioned have lost ground, whereas French 
shows a slight gain over 1937. 

Japanese periodicals, contributions, and language 
are placed high on the respective lists, but this is mis- 
leading, since the figures cover a six-year range. 
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Production of Radioactive Mosquitoes' 
C. C. Hassett and D. W. Jenkins 

Medical Division,Army  Chemical Center, Maryland 

A RELIABLE METHOD of marking and 
detecting insects is greatly desired in 
ecological studies of certain medically and 
economically important species. I n  re-

gions where pest niosquitoes are abundant, as in the 
arctic and subarctic, data on the range of dispersal 
and migration are needed to guide insecticidal con- 
trol operations 

A method has been developed for producing readily 
letectable radioactive mosquitoes by rearing the 
yellow fever mosquito Aedes aegypli  in beakers of 
distilled water containing radioactive material. The 
larvae were fed ground dog-biscuit, using the standard 
rearing techniques. 

Radioactive phosphorus (P32) was selected for the 
experiments because of its convenient half-life (14.3 
days) and lack of either persistent radiation or toxic 
disintegration products. I ts  strong beta radiation 
permits ready detection with most of the equipment 
in use, and the laclr of alpha or gamma radiation 
makes its use safer. Phosphorus was also judged to 
be an element which would be readily taken up and 
retained by the organism. 

The aotivities of mosquitoes, larvae, and solutions 
were measured in an Autosealer. The background 
count of 25 cpm has been deducted from all data in 
the tables, and all counts over 1000 cpm have been 

1A similar article dealing with radiophosphorus and radio- 
strontium in mosquitoes by John C. Bugher and Majorie 
Taylor will be published in next weeks issue. 

corrected by adding the factor (%IP x 5.  

In  order to ascertain the optimum concentration 
and exposure time, the following experiments were 
performed. 

A. Second instar larvae were reared in five solu- 
tions of Na,HP320, ranging in strength from 0.05 to 
10 ~ c / ~ i i l .  All the larvae were greatly retarded in rate 
of development, and a t  high concentrations pupation 
did not occur for over 20 days. At a concentration of 
1~ c / n ~ ladults emerged after 15  days and were found 
to vary in activity from 6,761 to 10,132 cpm. 

B. Third and early fourth instar larvae were put 
into a solution containing 10 ~c /ml .  They developed 
noriiially and adults began to emerge on the sixth 
day thereafter. The activity of each mosquito was 
measured on the day of emergence, and the resulting 
data are given in Table 1. On the tenth day the 

TABLE I 

ACTIVITY ~ ~ B A S U K E ~ ~ E N T S  
OB ADUJ.T MOSQUITOES BROM 

EXPOSED T H I I ~ D  INSTAR LARVAE 

of 	 No. of Cpm of individual adult mosquitoes 

exposure adults 
minimum maximum average 

activity of the solution was measured and found to 
have decreased to 0.4 pc/ml. 



-- -- 

110 SCIENCE July 29, 1949, Vol. 110 

C. Pupae approximately one day old were pu t  
into solutions containing 10 ~c/rnl .  Adults emerging 
24 to 48 hours later were examined and found to 
average only 30 cpm above background. Newly 
formed pupae kept fo r  three days in  a n  identical solu- 
tion absorbed slightly more phosphorus ; ten emerging 
adults averaged 80 cpm with a range of 40 to 107 
cpm. 

D. I n  order to ascertain whether the radioactivity 
found was the result of a n  actual accumulation of 

TABLE 2 

~ ~ C ~ ' I V I T YMBASUKELI~ENTSO F  WASHED LARVAE AND I'UPAE 
AND ~ N C O N T A L I ~ I N A T E DADTJLTS 

Cpm/individualNumberStage counted minimum maximum average 

Fourth instar 
larvae 7 13,304 16,876 14,076 

I'npae 6 16,878 30,052 26,230 
Adults 12 4,484 82,860 27,778 

P32by thc larvae, or of conta~uination of the emerg- 
ing adults by the rearing medium, third instar larvae 
were put  into a solution containing 10 ~c/rnl .  Eight 
days later, pupae and fourth instar larvae were re- 
moved and washed ten times in  distilled water. After 
a n  additional 24 hours in  distilled water, some were 
removed and examined. Adults emerging from the 
washed pupae were also examined. All proved to be 
highly radioactive, as shown in Table 2. A sample 
of the water from which these specimens were re-
moved had a n  activity of 212 cpm/ml. 

Calibrations of the counting equipment in  our lab- 
oratory have shown that a rate  of 5 x 10"pm is the 
equivalent of 1 pc of P32. I t  can therefore be cal- 
culated from the data of Table 2 that  the average ac- 
sumulation of P32by individuals examined as  larvae 
was 0.03 yc in 8 days, while the resulting pupae and 
adults contained nearly twice as  much. Calculations 
rrom Table 1 show that much higher accumulations 
may occur, the highest recorded being about 0.25 pc. 
Using a generally accepted figure ( 1 ) for  converting 
curies to  grams, one finds that the above values rep- 
resent 1x 10-11 and 8.7 x 10-l1 g P3?. 

Additional experiments are in  progress to ascer-
tain the minimum quantities of radiophosphorus 
which can be used, to elucidate further the effects of 
radiation on development, and explain the wide varia- 
tion in  the accumulation of P32shown by the d a t i  i n  
hand. 

Highly radioactive mosquitoes can be produced. 
Larvae accumulate large amounts of P32,but pupae 
accumulate relatively little. The radioactivity thus 
produced is not lost rapidly either by adult mosquitoes 
or by larvae and pupae transferred to a nonradio-
active medium. 

The method described offers a convenient way of 
producing marked mosquitoes fo r  studies of dispersal 
and predation. Valuable data on metabolic activities 
of mosquitoes, the effects of beta radiation on insccts, 
etc., may be expected from further studies. 
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My most vivid recollection about Neil Gordon is 
that of a wintry afternoon in the mid-thirties, whcn 
I noticed from the window of my laboratoiy a man 
with a largo umbrella, a n  unannounced visitor ap-
proaching our lonely building with a slow but pur-  
poseful gait, paying no attention to the wind and rain 
which seemed determined to hamper his progress. Dr. 
Gordon was on that day bent on one of those missions 
which endeared him to all who have seen him a t  work : 
cnlisting interest and eooperation for  one of his proj- 
ects in  support of chenlical progress. And as  thc 
years went by I learned how characteristic that picture 
was of the man. 

Chenlical research and the teaching of chemistry 
have always been the twin interests of Dr. Gordon: 
after obtaining his Ph.D. from Johns Hopkins Uni- 
versity in  1917 he taught successively a t  his alma 
rnatcr, the University of IIaryland, ancl a t  Central 
College in  Missouri and Wayne University in  Mich- 
igan. His  numerous publications reveal his parallel 
interests in  the problems of teaching and in several 
fields of research, principally in  adsorption, colloids, 
emulsions, and dyeing. His  interest in  chemists as 
individuals was as keen a s  his interest in  their work, 
and many a young instructor or professor still re-
rneir~bcrs the help and inspiration he received from 


