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This task w i l l  provide the United States A i r  Force Vi th- .  1. 
a study of the radiobiological e f f ec t  and mechanisms operating 
and tissue-like materials exposed t o  radiation e imula t iq  cosmic ray 
primaries. 

such a8 ribonuclease. 

Descrirhion: 
tissues 

The following dl1 be investigated$ 

a ,  The del ta  ray effect  and r ad ia l  spread observed in enzyme systems 

The actual temperature rise and thermal conductivity e f fec t  caused bo 
by the "thermal spike" characterist ic of the termination of heavy primary 
cosmic ray particles.  

cosmic ray primaries by f l i g h t  techniques i n  order t o  evaluate the effects  
of cosnic radi8tion a t  altitude. 

mons, ro t i fe rs ,  und etc. 
par t ic les  a h d a t i n g  comic radiotion t o  es tabl ish feasibi l i ty .  

re la ted t o  theoretical  analysis of the radiobiological aharacferist ics . 
of the densely ionizing tracks of the accelerated heavy ions. An e f fo r t  
w i l l  thus be mad6 t o  determine the physical and p4ysio-chemicallphenomena 
occurring a t  8 molecular level t o  produce the effect8 observd. 

2. 
exponential decrease i n  Burviva1 indicating that  the passage of a single 
energetic axygsn ion MS responsible for the loss of ea t iv i ty  of an egg.. 
Studies of the damage caused by heavy ions t o  the cellular membrane8 of 
EL & b y  measuring the leakage of ce l lu la r  components from irradiated 
c e l l s  were conducted by Dr. Deer%. 
precise conditions used in these 'axperiments heavy ions  were no more 
effect ive than x-rays, in inhibit ing the growth of oel ls  immediately a f t e r  
i r radiat ion and that  leakage of cell content -8  no more serioua w i t h  heavy 
i o n s  than with x-rays. 

C. The evaluation of microbiological systems f o r  exposure t o  heavy 
. 

d. The feas ib i l i ty  of using systems such as Artemia eggs, giant s d d  
These shall be examined using the high energy 

e. The resu l t s  of experiments with biological materials will be 

Promess: Exposure of Artemia eggs t o  160 MEN oxygen ions revealed an 

He ha8 uoncluded that  under the 



23. C. (cont'd) 

Studies of haploid and diploid p a s t  by Mr. P. E. Scbambra indicate 
with rather convincing evidence tha t  for yeast .cella a t  least, the radiation 
&mage produced by heavy ions is primsrily i n  the cell mmleus. 

fi. Rsuth h a s  contimed work on d r y  enqmes, p a r t i d e r l y  lrsozyme 
i n d i c a t i n g ,  contral-g to an ear l ie r  observation, that the fasctivation 
of lysoyme cannot be ascribed solely to an Ioniza tbn  ln a flxed volume 
which is independent of the type of ionizing radiation Used< The radio- 
sensit ivity t o  heavy ions is approximately 50% more than tha t  which would 
be anticipated frolE corresponding x-rap doses. The dear indication here 
I s  that  another mechanism of lnactivation is taking place. 
the nechanisms are continuing. 

ET. R. A. Deering & a  a lso  developed a eatisfactory mylar uindov tissue 
culture'.chamber which pennits &adlatian of HeLa cells w i t h  the very short , 

range heavy ions. 
exposure (charge accumulated during irradiatiop)at  lower dose 1evels.rangLag 
between 10 and 100 rad. 

. 

Studies t o  dete&e 

Another problem ha8 been the accurate determtrati'on'ot 

This has beer, solved dth the development of a 
detector with an amplification factor  of 1,ooO.. . .. . . .. . . . . - - .  . 

~ r .  Hutchinson's.gmup ii Vorking 4 t h . a  private i& VControG'fcirr:. 
Radiation? who are studying survival of tumor asci tes  cells under another 
AF contract. Tkey have arranged a j o i n t  project t o  include exposure t o  ions 
heavier than helium. .. . This work is uadervay. 

Dr.  Lloyd Skaarsgard is studying the induction of chromosomal aberrations 
l n  E-adescantia when exposed t o  heavy tom. 
been completed. 

Prellminery srperimente have 

3. publicationer Dolphin G. and Rutchinson, F.r 
and Heavier Ions on Biological Matariala: I-% Iaectivation d Dried Enqymes. 

B e  Action of Fast Cprbon 

hdi9tfQn Research 1960. -. 

Hutchinson and Easter: A Difference Between the  I*ological Effects of 
Canme Rays and R6avg Ions. 'Science 4 Nov 60 Vol U2, No. 3436, pg. UU. 

Gchmbra, Rsuth, Northcliffet Energg Loss Messursment of h v y  Ions in 
Fclasrsnd Pblyethylane. &d i a t i o n  Reae a& 1960. 
4.  ponitor: L t  Col David G. Simons,'BiOSstrOneU~c~ Branoh. .. 
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