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Dr.  Stone has asked me t o  o u M t  more opsclflc data  t o  amplify his 
general roport t o  p a  on reoearch problems coxmooted vlth health. 

The f i r a t  abjeetln,  of the biological research in the B I o l ~  Ebctlon 
l e  t o  dete-lnine the  moult8 of eves of aa3maLm to  Project redis- 
t ions and radloact lrs mtewlals and t o  es t ias te  the r e d t e  of axposure~ 
of man t o  these hazards. 
on this objectirs are nov s d i z o d .  

Ab& flfteen psronnt of the rndlasctiva mterldls Inhaled h a  been de- 
posited in the  lung#. The t h  requlrsa t o  remom one hdLi of the 
deposited materiala varied from a few secccada t o  tvo voeh, for the 
f iss ion products i n r se t i&ed  (I, e, r, m, Zr, cd) and from tvblre 
homo t o  two v e e h  for plutonim, while th9 tinrsa for nlnety parcent 
rawral vem about two months for  Ce and Pu. These timoo depend 80 
much upon the element and Its chemical and phyoical form tha t  no gsneral- 
izatlons a m  possible. 
cauaed s e ~ ~ r e  lung lnjaries and killed hsW of the animals within three 
msnthn . 
ft has been found that half of the  rat6 swallowing firteen mlcroctrries 
of Y, Sr or nlmd fission products per gram of body might d i d  not 11- 
over a Mnth. vhsn about three microcuries of 52, -La, Zr-Cb, or Y 
per graa wro lntrodtleed airsatlJ into the bodies of mice, rats, rabbits 
or doge PaLf  of the  animls died in  a e h .  Abaut ono-balf microgram 
of Pu or Ra per grrp of M y  wigh t  produced the same resul t  ln  mlce, 
rat. and d m .  For the yreeent it i a  reaocnable t o  aaouma tha t  a nmn 
w i l l  be MU& promptly by f i r t e rn  microcuriuo of fission prcduote per 
#oa or a half microgram of plutonium per gram Introduced into the body. 
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fifty ricrocuries of Ce deporlted in rat lung0 
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For amaller m o d e  of material in the body mlce l ive  longer, a h  
months foz two ane a Mi micMcraIee of Sr per  gram t o  ten month0 
for half micncurie per graa 3ut they develop -,average of fiiteen 
persent bone tumola and twenty-fin percent lsmpholpe and leukemia 
bciore d s a t h .  S l m l l a r  flguroe may be available in alx mmtha for 
plutoniron, 

About 500 r of x-mpi hae MUod hdi of several &rains of mlce, 
rate, rabbite and do@ in a month and we can expect t h e  
on mn. With fa8t neutrom t h e  value l e  ab& 100 n for mice and 
rabbits. 
ra te  warn gone i n  8 week a f t e r  an exposure. But 70 r per day also 
l d l l e d  ratn and mice in a mont;~ and lor p r  day s3ortened thelr lif- 
t i m e  ccnelderably. 

Dogs and rabbite wkhh ultimately died in two meks after x-ray ex- 
posure had an M i a t e  prostration followed by g r a d u a l  lose of r e d  
blood cella. After a week the a n i d s  l o s t  weight rapidly and da- 
veloped other epnptome euggeating that  death wae cauaed by aircubtory 
failure. Tu0 dogs mce1rlng)fatat and nssr-fatal amounts of plutonium 
showed the etm etYecta but vl':hout the initial poetration. 

Blood C&8 on animdls exposoil t o  nwloua radlatlans and radlcactirs 
meterlab ham show t h a t  the  lynphocjees were the moat senni t i ts  ce l l s  
in the Blocd, 100 r of t r a p  or 2k n of f a s t  neutrons remoTad half of 
these cell8 while 29 r and 10 n respectfrsly produced m i n i m  detectable 

t o  half In mioe, rats arid rabbits while about a half mlcrocule par gran 
m e  detectable. Pu and Ra reduced these ce l l s  t o  half In a c e ,  rats and 
rabbits a% about one-fifth lnicrograae per gram, 

The microecopic e:mulnation of tissues iror exposed anlmala shaved that  

bones. The lmhatic tissuos, t he  l i n w  o f t h e  gut sad the reprodue- 
t l o e  orgsns were also dam@. Plutonirrp catvled sewre dsrasgs t o  the 
bone itself while far equlralent expoaxre, Sr srrd Bs-Ia had less effect 
and I-rap did not produce ary deteotabl. d-.' The Injured tiemme 
mcomred mere amplately from x - r a j  damega than from t h a t  axwed by 
f1SDlOn prcducte. 

In conclueion I Wi8h t o  s m r l z e  the present eltnation. 
portion of our fact-finding profpam on the  Inmediate effects of f l a r f a n  
products a d  external radiations l e  completed. 
personnel and f ac i l l t l e r  are now occupied by vork on Plutonium ard on 
delapd injuries. 

effect 

It has been found t h a t  about half of t h e  x-ray Injury t o  

effect. About tV0 d C m i e R  Of Sr O r  %-La rOdUCed the lymphocytee 

f i S S i O n  ~ O d ~ t B  End x-ray prodUCtd the Wt d- in t b s m  ai the  
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