
ince, antibodies against group A arbo- 
viruses were found mostly in bovine se- 
rums, whereas antibodies against group 
B arboviruses were found mostly in 
human serums. Two strains of group A 
arboviruses were isolated from Culex 
pipiens mosquitoes from one state 
farm in this region. 

The geographic distribution of toxo- 
plasmosis was noted by D. N. Zasuk- 
hin (Gamaleya Institute). This proto- 
zoan disease occurs not only in wild- 
life but also in farm animals, pets, 
and man. It has been found in the 
U.S.S.R. in various species of suslik, 
rat, mouse, vole, jird, hare, and shrew, 
and in the polecat, wildcat, and 
korsak. 

Some papers dealt with the different 
zoonoses which occur in specific re- 
gions. G. M. Maruashvili (Virsaladze 
Institute of Medical Parasitology and 
Tropical Medicine, Tbilisi, Georgia) 
discussed the most important ones in 
Georgia, U.S.S.R. Among these are 
visceral and cutaneous leishmaniosis 
(to which the major part of his paper 
was devoted), tick-borne spirochetosis, 
toxoplasmosis, leptospirosis, trichinel- 
losis, ornithosis, brucellosis, and Q 
fever. 

P. C. C. Garnham (London School 
of Hygiene and Tropical Medicine) 
described six natural foci of human 
infection which succeed each other 
along the course of the Kuja River, 
which arises in the Kisii Highlands of 
Kenya and empties into Lake Victoria 
on the Tanganyika border. Man-made 
malaria, transmitted by Anopheles 
gambiae and A. funestus, occurs in 
the highlands. Rhodesian sleeping 
sickness, caused by Trypanosoma rho- 
desiense and transmitted by the savan- 
nah tsetse flies Glossina swynnertoni 
and G. pallidipes with a reservoir in 
the bushbuck, occurs in the game 
country of the Transmara at an alti- 
tude of 1800 meters. The Kuja river 
then drops through deep clefts and 
runs rapidly through the well wooded, 
hilly terrain of the Bassi and Riana 
regions. Here onchocercosis is trans- 
mitted by the blackfly Simulium 
neavei; the chimpanzee, now extinct 
in the area, was probably the original 
reservoir of this disease. Plague used 
to exist where the country flattens out 
below this region, but it disappeared 
spontaneously. From 1300 to 1100 
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narrow strip of vegetation on its banks 
provides a habitat for the riverine 
tsetse fly Glossina palpalis, which 
transmits Gambian sleeping sickness 
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due to Trypanosoma gambiense, a dis- 
ease which does not have a wildlife 
reservoir. At the mouth of the river 
and along the nearby lake shore, the 
snails Biomphalaria pfeifjeri and B. 
sudanica breed. These are vectors of 
the blood fluke Schistosoma mansoni; 
its wildlife reservoir is the baboon, 
more than half of which are infected 
in this region. 

Of the 147 registrants attending the 
symposium, 57 were from outside 
Czechoslovakia. They included 17 
from the U.S.S.R., 8 each from Poland 
and Yugoslavia, 4 each from Great 
Britain and Austria, 3 each from Bul- 
garia and Hungary, 2 each from 
France, East Germany, and Rumania, 
and 1 each from Finland and the 
United States. 

Mimeographed abstracts or full 
papers in English were sent to all 
participants ahead of time, and a few 
more were distributed at Prague. Si- 
multaneous translations of all talks 
and discussions were provided in Eng- 
lish, German, and Russian by means 
of individual transistor radios and ear- 
phones. The entire proceedings are to 
be printed in English and published 
as a book by Academic Press. Since 
the symposium provided a good pic- 
ture of Russian and Eastern European 
research to date, its proceedings can 
serve as an invaluable source of in- 
formation for western scientists and as 
a foundation for further research by 
all. 

NORMAN D. LEVINE 

College of Veterinary Medicine and 
Agricultural Experiment Station, 
University of Illinois, Urbana 

Neutron Irradiations: 

Biological Effects 

Because of their unique physical 
characteristics, neutrons form a special 
type of radiation hazard on the one 
hand and a potential tool for applied 
radiobiology on the other. Compared 
to x- and y-irradiation there is less 
known about, or long-range experi- 
ence with, neutron irradiation. A sym- 
posium to bring together existing 
knowledge on the biological effects of 
neutron irradiations was held at the 
Brookhaven National Laboratory, 7-11 
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United States under the sponsorship 
of the International Atomic Energy 
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affiliated organization with headquar- 
ters in Vienna, Austria. Approximately 
150 scientists from 17 nations and four 
international organizations attended. 

In addition to 50 research papers, 
the program featured an informal 
panel of eight scientists, moderated by 
H. H. Rossi (Columbia University). 
They discussed biophysical principles 
underlying experiments with neutrons. 
Survey papers were presented in three 
areas of general interest: (i) health 
and safety aspects of the use of neu- 
trons (Y. I. Moskalev, Institute of Bio- 
physics, Moscow), (ii) uses of neutron 
irradiation in agriculture and applied 
genetics (A. R. Gopal-Ayengar and 
M. S. Swaminathan, India), and (iii) 
the potential of thermal neutrons, fast 
neutrons, and other heavy particles in 
radiotherapy (J. F. Fowler, Hammer- 
smith Hospital, London). An informal 
lecture on the international aspects of 
science was presented by Glenn T. Sea- 
borg (chairman, U.S. Atomic Energy 
Commission). 

High-energy protons are of interest 
in connection with the development 
of aerospace medicine because the 
Van Allen belt and protons from solar 
radiation constitute a hazard to man 
in space. P. Bonet-Maury and co- 
workers (Radium Institute, University 
of Paris) described results of experi- 
ments in which mice were exposed in 
the 157-Mev proton beam of the Orsay 
synchrocyclotron, in the 600-Mev pro- 
ton beam of the CERN synchrocyclo- 
tron, and in the 950-Mev electron 
beam of the Orsay linear accelerator. 
The overall results of exposure to 
these beams indicated a biological ef- 
fectiveness of the same order as that 
produced by x- or y-rays and did not 
reveal any particular phenomenon that 
could be considered characteristic of 
these high energies. C. A. Tobias sum- 
marized observations made at the 
Donner Laboratory and the Lawrence 
Radiation Laboratory of the Univer- 
sity of California on the effects of 
730-Mev protons on mammalian sys- 
tems. In proton-irradiated mice gastro- 
intestinal death predominated, where- 
as after exposures to x-rays hemato- 
poietic death predominated. It was sug- 
gested that the difference in cause of 
death may be the result of differences 
in tissue dose distribution. Experiments 
have been carried out on monkeys by 
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730-Mev protons were used in doses 
ranging from 125 to 2000 rads. Loss 
of hair was the most constant symptom 
and no simple clinical signs could be 
used as reliable biodosimeters, particu- 
larly at the lower proton energies. 

Neutron irradiation presents special 
problems in dosimetry. D. Hightower 
and H. M. Swartz (Walter Reed Army 
Institute) have developed a technique 
for measuring neutron penetration by 
tissue activation based on determining 
the amount of sodium-24 in tissue sam- 
ples. It is expected that this technique 
will eventually permit a better experi- 
mental determination of depth dose. 
Russian investigators proposed a uni- 
versal radiation dose unit, described a 
method of determining the contribu- 
tion of cascade neutrons to the proton 
flux by using activation detectors, and 
also discussed Russian equipment for 

measuring the flux and tissue dose rate 
of intermediate-energy neutrons. 

The pathological effects of neutron 
irradiation were considered under three 
main topics: acute effects, delayed ef- 
fects, and possible applications in 

radiotherapy. Acute radiation mortality 
as a function of dose rate was explored 
over the exceptionally wide range of 
from 23 rads/min to 10? to 10' rads/ 
min by E. J. Ainsworth and co-workers 
(U.S. Naval Radiological Defense Lab- 

oratory). They inferred from their re- 
sults that, in terms of acute radiation 

responses to fission neutrons, radiation 
at high intensities was not significantly 
more or less injurious than at low dose 
rates. F. Hirose (Hiroshima Univer- 

sity) found that 14.1-Mev acute neu- 
tron irradiation produced about 20 per- 
cent greater tissue damage than x-rays 
and that injuries in the hematopoietic 
bone marrow may play a significant 
role as a cause of acute death of mice 
from fast neutron irradiation. 

The relation between aging and 
chromosome aberrations produced in 
mice by acute and chronic neutron and 

y-irradiation was shown by H. J. 
Curtis (Brookhaven National Labora- 

tory). The results strongly supported 
the concept that natural and radiation- 
induced aging are caused by spontane- 
ous and radiation-induced chromosom- 
al aberrations (mutations), respec- 
tively, in the somatic cells of animals. 
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J. F. Fowler concluded the sessions 
on pathology by giving a comprehen- 
sive review of the use in radiotherapy 
of slow neutron capture, fast neutrons, 
and beams of protons, deuterons, alpha 
particles, and negative ?r mesons. Slow 
neutron capture therapy lacks promise 
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primarily because of the very poor 
depth doses. This may be overcome, 
at least in part, by surgically remov- 
ing the bulk of the tumor before ir- 
radiation or by use of epithermal 
neutrons when these become available 
with sufficient flux. Fast neutron ther- 
apy combines the advantages of greater 
depth dose and lack of a reduced effect 
under anoxic conditions, which are char- 
acteristic of x- and y-irradiation. Pro- 
ton, deuteron, and alpha particle beams 
are not high LET (linear energy trans- 
fer) particles, except in the terminal 
fraction of a millimeter of their track, 
and hence do not give the oxygen ad- 
vantage obtainable with fast neutron 
beams. Negative Tr meson beams are 
particularly promising for radiotherapy, 
because they combine an improved 
physical dose distribution with tissue 
interactions which give alpha particles 
of high LET (6 Mev, 50 kev//) so 
that they would yield nearly the maxi- 
mum effect with anoxic tumor cells. 

A major portion of the symposium 
was devoted to studies on cellular and 
genetic effects of neutron irradiation, 
particularly with reference to their rela- 
tive biological effectiveness compared 
to x- and y-irradiation. J. J. Broerse 
and G. W. Barendsen (Netherlands) 
reported on the damage to reproduc- 
tive capacity of cultures of human 
kidney cells when irradiated with 
monoenergetic neutrons. Within the 
energy range of from 3 to 15 Mev 
there was a shift from an exponential 
to an accumulative survival curve, in- 
dicating a shift from predominantly 
"l-hit" events to a "multiple-event" 
dose response. Most of the papers in 
this symposium, and in the literature 
in general, report values of relative 
biological effectiveness of below 10 for 
fission spectrum neutron versus x- or 
y-ray effects. These are based mostly 
on mortality or certain pathological 
symptoms. 

Three of the papers reported higher 
values of relative biological effective- 
ness; each was based on more specific 
genetic criteria. T. Fujii (National In- 
stitute of Genetics, Japan) found that 
14-Mev neutrons were about 13 times 
more effective than y-rays in produc- 
ing chlorina mutants in wheat. A. G. 
Searle and R. J. S. Philips (Harwell) 
observed that with specific locus 
(point) mutations in mice the relative 
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inside the new NALGENE? SEPA- 
RATORY FUNNEL . right down 
to the stopcock. See the demarca- 
tion line clearly. Nalge's continu- 
ing research has produced the first 
polypropylene separatory funnel... 
unbreakable . . . translucent. New- 
est techniques permit blow molding 
the funnel in one continuous piece 
.. nothing to impede the flow of 
the material. This separatory funnel 
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ported an average relative biological 
effectiveness of about 70 for loss of a 
specific chromosome arm in maize due 
to irradiation with monoenergetic neu- 
trons (0.43 to 1.80 Mev) compared with 
250 kvp x-rays. It appears that more 
studies on relative biological effective- 
ness based on subtle intracellular events 
may be needed, particularly with refer- 
ence to establishing minimum permis- 
sible doses of neutron irradiation for 
man. 

In discussing the use of neutron ir- 
radiation in agriculture and applied 
genetics, A. R. Gopal-Ayengar and 
M. S. Swaminathan concluded that 
neutrons have an important place in 
the array of mutagens available by vir- 
tue of the relative insensitivity to modi- 
fication of biological responses they 
produce, the absence of secondary 
physiological effects associated with 
their action, and their high relative 
biological effectiveness values for in- 
duction of chromosome aberrations 
and mutations. 
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2-3. American Soc. of Civil Engineers, 
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