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1. Desgriptions This task will provide ‘the United States AMr Force with
a study of the radiobiological effect and mechanisms operating in tissues .
and tissue-like materials exposed to radiation aimulnting cosmic ray
primeries, The following will be investigated:

a., The delta ray effect and radinl spread observed in enzyme syatems -

such as ribonucleass,

b. The actual temperature rise and thermal conductivity effect caused
by the "thermal spike®™ characteristic of the termination of heavy primary
cosmic ray particles. o _ -

c. The evaluation of microbiological systems for exposure to heavy
cosmic ray primaries by flight techniques in order to evaluate the effects
of cosmic radiastion at altitude.-

d. The feasibility of using systems such as Artemia eggs, giaht squid;

axons, rotifers, and etc. These shall be examined using the high energy
particles simulating cosmic radiation to establish feasibility.

e. The results of experiments with biological materials will be
related to theoretical anslysis of the radiobiological chaeracteristics - -
of the densely ionizing tracks of the accelerated heavy ions. An effort.

will thus be mede to determine the physical and physio-chemical1phenomena o

occurring at a molecular level to produce the effects observed.

2. Progress: Exposure of Artemia eggs to 160 MEV cxygen ions revealed_en',,--.

exponential decrease in survival indicating that the passage of a single
energetic oxygen ion was responsible for the loss of activity of an egg.-
Studies of the damage caused by heavy ions to the cellular membranes of
E, ¢oli by measuring the leakage of celluler components from irradiated
cells were conducted by Dr. Deering. 'He has concluded that under the
precise conditions used in these experiments heavy ions were no more
effective than x-rays, in inhibiting the growth of cells immediately after
irredistion and that leakage of cell content was no more serious with heavy
ions than with x-rays.
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Studies of haploid and diploeid yeast by Mr. P. E, Schambra indicate : ,
I with rather convincing evidence that for yeast cells at least, the radiation - ;
Gamege produced by heavy fons is primarily in the cell micleus. :

Mr. Rauth has continued work on dry enzymes, particularly lysozyme :
L indicating, contrary to an earlier cbservation, that ths inactivation i
¢ of lysozyme cannot be ascribed solely to an ionlization in a fixed volume
o which is independent of the type of lonizing radiation used¢ The radio- ;
sensitivity to heavy ions is approximetely 50% more then that which would ' ;
be snticipated from corresponding x-ray doses. The clear indication here N
15 that snother mechanism of inactivation is taking place, Studies to determine | -
the mechanisms sre continmuing. .

Dr., R. A. Deering haa also developed a satisfactory mylar window tissue
culture”chember which permits irradietién of Hela cells with the very short |
renge heavy icns, Another problem has been the accurate determination of ‘
exposurs (charge sccumulated during irradiation)at lowsr dose levels ranging
betwean 10 and 100 rad. This has been solved with the development of a A
detector with an amplification factor of 1,000, = .. . . o
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Dr. Hutchinson's group is werking with a private firm "Controls far: {
Redletion® who sre studying survival of tumor esclites cells under another s
AF contrect. They have serrangsd a joint project to inelude exposure to ions
heavier than helium. This work is undervay., ) ve

Dr. Lloyd Skearsgard is studying the induction of chromosomal aberrations
in Tradescantis when exposed to heavy lons. Preliminary experiments have
been completed.

= 3. Publigationss Dolphin G. snd Hutchinsen, F.: The Actlon of Fast Cerbon

'1‘;\: and Heavier Ions on Blological Materialss I-The Inactivation of Dried Enzymes.

e Redintion Research 1960, _ ) R .
Hutchinson and Easter:, 4 Difference Batween the Blological Effects of

T Gamma Rays and Heavy lons, 3Sgiengg 4 Nov 60 Vol 132, No. 3436, pg. 1311,
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}51 Scherbra, Rauth, Northcliffe: Ensrgy Loss Measurement of Beavy lons in

3:" Mglarrand Polyethylene. Radistion Regespch 1960. o _
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