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uptake a f t e r  a. standardized i r r a d i a t i o :  pred; .c tahlc  cha.nces i!i p72 
can be obt2jnz3, t h e  e f f e c t  5f vai.c.ioG:s f a c t o r s  will be s t u d i e d .  
These LncluBe druss ,  horinoi?3i f a c t o r s ,  n a t r i t i o n a l  c o n s t i t u e n t s ,  
enviyonnents? condi t ions ,  e t c .  s tudies  r , r l 1 1  be conducted t o  
meazure bo th  prophylact ic  3~2. t h s m p e . 2 t i c  e f f e z t i v e n e s s .  

k'onc 

- P i l o t  experiments were deirelrjped f o r  t h n  de te rmina t icn  
of P I n  a l l  previous work, 
t he  an imi l s  have been submitted t o  an  I , D  100 of  800 r .  Under ' 

the p resen t  p-ogram, znimal: n e  bein; given X-ray doses varying 
from g@ T to 4c0 r. The p,u;y)ose of ::e ~ e w  expeFiments i s  
Lhi-eefcld.  L,'irst, i s  the ey:,il*Jatiron ,:f the  n e t h y ' l s  emplcyed as  

c,u.a:?ti , - z t i v e  measure of  b k ~  amr,i;nt ,2i' r r d i a t i c n  r ece ived .  
Second, t o  determine the dcse o f  irradiation 1xhich will g i v e  the 
most s e n s i t i v e  measure of  chanEe jiheR th,e animals a r e  t r e a t e d  
i:i t h  var ious  p r o t e c t i x  ac;e:?i-s, and t::-iLr%d, t o  se?r,rate two 
impci-tant a spec t s  01 i r r % d l ~ L l o r i  injlu-y; t.h,it i s ,  t o  divorce 
t he  r e v e r s i b l e  damaze ( t h e  t-.mporary c e s s a t i c n  c,? the  m i t o t i c  

32 uptake uneer vary ins  X-ray doses.  

-. 

G c t i v i t y  o f  c e l l s )  from the  i r r e v e r s i 3 l e  changes 7roduced by I 

(1) Background Histor:. - .- 
The uptake of P32 by bone m:irroy% and spleen was 

s i g n i f i c a n t l y  decreased a f t e r  i r i - ad ia t i cn  with 800 r, Twenty- 
f o u r  hours l a t e r  the only chanze note: was an  increase.*in s p e c v i  
w t i v i t g  of dcsoxyr ibosenuckic  ac-i.d (DNA) f r a c t i o n s  o f  marrow 
2nd sp1ee.n. Animals exposed t o  3 C  ho-ys of  i n t e m i t t e n t  hypoxia 
(10 hours d a i l y )  and i r r a d i a t e d  i n  a hypoxic atmosphere were 
3ff'orded some p ro tec t ion ,  a s  revea led  by examination a f t e r  24 
hours. Aftei- 96 hours,  the hypoxic p r o t e c t i o n  was ev ident  bo th  
i n  t he  r i b o s e  nuc le ic  a c i d  (RNA) and 5XA s p e c i f i c  a c t i v i t i e s  i n  
nar?ow and sp leen .  A t  t h i s  t i n e ,  too,  t,he RNA turnover r a t e  was 
-0ns iderably  above normal i n  bc th  tlsssss and the DNA turnover  
pate [vas normal i n  the sp l een  m d  approaching normal i n  the  
narrow. 
i f t e r  i r r a d i a t i o n  were almost a c e I l u k r ,  whereas i n  the  hypoxic 
j r o t e c t e d  animals thei-e was some evidence of besinning 
?eSenerat ion although the t o t a i  c e l l u l a r i t y  was s l i g h t .  

Morphologically t h e  bone marrow and spleen 96 hours 

( 2 j  F r o y e s s  - 

Page .... 2 ..... of. .... 3 .... Pages 



p?ofound a l t e r a t i o n  of p r o t e i n  metabolism. This t h i r d  po in t  
becomes v e q  impoytant, s ince  p ro tec t%ve  agents  may opera te  a t  
two d i s t i n c t  1evel.s and one which p r o t e c t s  the r e v e r s i b i e  phase 
nay be q u i t e  impotent i n  the i r r e v g r s i b l e  s t a g e .  

Determinations "T t h e  phosphorus co e n t  of the nuc le ic  
acid f;.actl.ons and r a t e  o f  incorpora t ion  of P i n t o  the nuc le ic  
a c i d s ,  a s  wel l  a s  morphologic examination of both the bone marrow 
and spleen were c a r r i e d  out  a t  4, 24, and Llf? bows a f t e r  exposure 
t o  X - i r r a d i a t i o n .  The maximum f a l l  o f  DNA P32 s p e c i f i c  a c t i v i t y  
i s  Erea te r  w i t h  400 I- than 200 r ,  and from previous work i n  t h i s  
labora tory ,  the maximum f a l l  with 800 r i s  even g r e a t e r  

94 . 

Future Plans --- f ,  

The nl ic le ic  a c i d  metsbollsm t r i l l  be extended t o  smal le r  
doses of  X- i r r ad ia t ion .  Two r e p o r t s  Si-e i n  p repara t ion ,  e n t i t l e  
"Nucleic Acid Mctabollsm, Bone Marroir 2nd Spleen i n  t he  Rat.  11. 
The E f f e c t  of :[-Ray and the E f f e c t  o f  Anoxia," and Report No. 11 
"The Combined E f f e c t  of  X-Ray and Anoxia. I 1  
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