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BIOICGICAL WORK AT CLlflMlp L4BORATORIE3 

Dr. Stone auggseted I wri t s  you remhg some of the rsetilte which ham 
been obtained by the biologlcal group at C l i n t o n  t o  eupplemtnt hie recent, 
l e t t e r  t o  you m the aim and accmplishments of the  biological p r o m  
h'om the pure4 biological side, our task here has been t o  Inwetigate 
the biolo@cal eiPscts of external radiations and other hatan38 vhich dght 
exist in tBe neighborhood of a production pi le .  

It h a m  been necessary to devlse method8 for exposing anilpale t o  the pafioue 
radiatlona in plab farm and over E wide range of I n t m i t l e e .  
the oxprlmenta has bean t o  expo60 groups of animals t o  high lntsnrritiee of 
a m f c u l a r  radiation aad eatabllsh the mute lethal dose, and vith thie  
k~ouledge extend the wrk t o  1-r end lover exposurea extending mur 
longer and longer perlade af tims. Speciflo flnaingn and the present 
statue of the work witb the mrioua rsdiatione are  as follows: 

about vMch a gooa d e a l  l a  knan medically. The other radiations have 
been compared then Vith th$e, both for acute and chronic effecte, in order 
that r e ~ u l t s  could be more eaelly applied t o  man. Many e r p e r i m t s  are nov 
in progreea, eaeentlalQ acting as controls for experlmente vith the other 
r a d l a t  lone. 

-- 
The plan of 

: ,  
mma; This radiatltion baa been conelderad am equlmlent t o  x-rayis, 

h a t  Neutrons: It. has Been found tha t  for ffiute (30 dag) death t h i e  
radiation l e  3.0 timss a8 ef fec t lw a8 ganinm-radiafltion for equal enerm 
abrorptlon. When admlaiatored a t  a ra te  of 13 n/dap and 4.3 n/day anlmala 
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die a f t e r  accumulating about t h e  times the acute l e t h a l  dose (90 n) but 
a t  1-15 n/day after only 1.7 times the lethal dose. This is faater  than 
for gama radiation but h w  much fas te r  is not knovn since t h e  corree- 
pordlng gamma ray series a m  not p t  complete. Hietological and hemato-. 
logical effects are almost identical wlth those produced by gamma rap, 
but the long tern series arm not complete, For acute effects, gearma rays 
and f a s t  neutrona are completely aaaiOire. 

STov Rentrone: Tt haa been found t h a t  50% of mice will  die in about 
21 days f G ? l O V i n g  an a hour erposurs t o  a slow neutron n u x  of 3 x 108 
neutrons/c&-eec. About one-fourth of tMe effect is due t o  capture 
red1atPm f i a a  Iydrcgen, and the remai 

preferentially in the nuclei of cells, and 80 prcduce ~ i m u n r  damage. 
Rndicsctlve isotopes foamed in the body ae a result of exposure are a 
secondary hazarf, of which phosphorus is the most importMt elament, 
with Mn, K and Q plagLng mimr roles. A fw prehlminnry results a 
1- tarm effecte seem t o  indicate tha t  this radiation mj-hav~ wry 
potent carcinogsnic action, a hint of vhich has a lso  been receivsd from 
histological s t a l e s .  

or pelrmably to proton and Ca 
recoi l  f h m  the reaction A I 4  (n, p) C1 9 . These latter are produced 

Bsta 
%viae aa much of t b i e  radiatlaa ae v l th  &aapa rap ae manured on an equal 
enem b a ~ i e .  Hoveoa, the nbeorptioa of @uma raya is propapltional t o  
the mlum of tka anluad while vlkh beta rap It i e  proportianal t o  the 
surface area. Thue tho acute lethal dose of beta rays for mlce is 4300 r, 
fa- rats B O O  r, and for rsbbits 20,OOO r at th s  uurface. Rawaver, since 
in thie vark the real d a m  from beta rap probably lies h damage t o  
the skin of  t h e  hand8 I sad ingto  skln cancer, one, therefore, carmot reason 
that beta n y n  w lees dangertnm than 
been produced by local erpoeure vhich h o d  only after s e d  montho, and 
eldn cancem have been producedin mice after only a single expoetwe. 
Histological studies show a h e a v  thickening of the akin followlq rocovary, 
and metabolic atadlee sbav t h a t  large quantities of body f l u i d s  are lost 
through t h e  d-d skin. Beta rap pzadnce no effect on the blood count. 

Other potential hazards 2x1 the neighborbodl of *he Clinton pile ham far- 
tunately been fcwzd t o  be negligible. All mimnle in the bulldinga and 
around the grounds are n u  fn rvoq respbot aud thio vwk w i U .  soon be 
discontinued. 
for about 13 month and a m  atIU. normal in ersry respect. 
on fisslan rwoil l s o t o p s  obtained b j  placfag baFe uranim foil in the 
pile,  it hae beem found that  the bstsrd due t o  the iaspirstiaa of these 
products is a rary minor om, and if ouch products were releassd in the 
air the d w r  vauld be from external beta and gmna radiation. 

It caza than be B a l d  that m a p a  o m  bardeat task, that  of demloping 
expaaura &hods, is cclaplete and t h a t  m r  of OUT hsrdeet biological 

In order t o  produce death it is mceeaary t o  applp about 

rag. Beta ray ulcers have 

Eabbits ham ?men expoeed t o  the undiluted pile stsek g ~ e s  
Baa studios 
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problmm ham been solvsd. Since July 19914 we have been obseroing the 
prolonged e f fec t s  of rediatlons, and the longer these observations are 
continued the more Information va will have. Results already obtained 
from these erprbtmte haw indicated the deeirability of e t a r t l n g  a rider 
of new eerlca. I f e e l  that this laboratory is almost uniquely equipped to. 
continue these etudlee, and that it WCUU be a mistake to curtail them. 

. 

I I 1 3 b 4 3  

' .  . 
1 .  


