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1. Zxcretion c;f radium fznm t h e  huma tody .  

\ 

F'ol lowicg &re the n a t e s  I have m d F c s n c e r f i i f i ~  o u  v i s i t  

Based upon present eva i l cb le  e v i c e n c t ,  D r .  Lvens t e l i e v e s  i t  
Drobable tha t ,  cf rbdium absorbed i n t c  +,Le human bcdy e i t h e r  through 
the lar?gs cr  the  Z. I. t r r c t ,  6 t c  1 2  9er  cent  remains ia the  'ccuy 
::t :LG t-zu :i* . x t  >=::. L: c i t t l c z  1 E ~ C L C  tk- i .5  ~ i x t e  i , c  LOT; Tsrhans 
n o t  more thus 50 Der cent of +,he ,mount rexaining a t  t h e  en8 of the 
f i rs t  year i s  excreted i n  t h e  next 20 years. .sa accompanying rhoto-  
s ta t  of a paper 'cp D r .  Evu co-workers, m w  i n  Dress i n  t h e  
American Journal cf Roent gives  s i m i l a r  d a t a  on ;.c:tkler 
s h c r t - t e r n  c p i a a l  exneriu 

Evidence t c m d  up  s i n d i c e t s s  t h a t  a high 
ca lc ium d i e t  s i g n i f i c  s p t i s n  of x u i m  from the 
g a s t r o - i n t e s t i n a l  tra ore then 20 to 50 
p e r  cent.  Tha nechsn ed i s  not ser- 
t a i n l y  known, but i s  g r  
rhdium i n  an inso luble  f 

!Vithin radium hlready i n  calcium d i e t  
are a part of ths the rapeu t i c  reg t h e  excre t l o n  
of Fedlum. 

Where exposure is t o  radium as d u s t ,  , tkare forg ,  the 
s i t e  of a k s o m t l o n  is likely t o  t e  t h e  1 r then  the 4, I. 
t r u t ,  9r. Svsns e t i l l  f e e l s  t h a t  A gocd r i i e t ,  h i p  i n  c a l c i q t ,  
i s  a d v i s a b l e ,  a u r h g  t h e  period of t h i s  exposure. 

Dr. Evans S e l i e v e s  t h a t  t r e c e r  exqr i l l l en ts  on hmec s u b j e c t s ,  
which he is s u r t  would be abso1u:Puly without dEinger, can ba ex- 
p e c t a d  t o  g ive  much more r e l i a b l e  da ta  03 t t i s  subjec t .  

z 0  Amount cf ahsorbed radiyim t o l e r a t e d  by the h m n  body: 

?Aeztl&nd, And Evans gives d s t a  on 34 p a t h a t s  -#hose bodies con- 
t a ined  20 mimograms o r  l e s s  c r  rcdiun on examination, many years 
af te r  exposure.  One co te3  that, no 7 a t i e n t  whose body c m t a i n e d  
0.5 micrograms of raaiun o r  l e s s  has s o  f a r  developed s -mtoms  of 
rsdium pcisoning .  Four of these  sub jec t s ,  whose maim content 
a t  exaa ina t i cn  rmged from 0.3 t o  1.5 n ic rc lgrms ,  .had. their 
exposure aore  the= 1 5  years ago. 

+,hnn tefi y t a r s  (;ern- ~ l : i m + n a + ? n n  w r d  xinose rzdium content 

-% 

.a eccompanying t h b l e  f r o m  YII c n p u b l i s t c d  paper by Drs. .4ub, 

Of sevcn p t i e n t s  w i t h  d s t o r l e s  of expcsure t o  r a d i m  a o r e  
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ranged f rom 0.9 30  5 .cLcmgrans, f i v e  have d i e d  cr aevelopac! 
z r igg l ing  l e a i o n s  due t o  raai;lm poisoning. These cases  of 
c l i n i c a l l y  apparent raclium FaisrJ1iir.g i i ic luds three ccntaininq 
0 . 9 ,  1.1, and 1.5 nzizrogrtims of  radiun. 

wr. Z\ene suggests  the  t z l z r e n c e  value f o r  raeiurn f ixed  i n  
the nman t o d y  cugnt t o  b e  cousicersd G.1 zlisrogrms. He admits 
t h e  p o s s i b i l i t j  t h t  clue t c  the mgni tude  of e a r l y  e x c r e t i m ,  
t h e  a t s s r p t i o n  of 5 t o  1C t i z e s  t h i s  amcunt mag not 1 , ~  acccmpmied 
by g r e a t  danger. 

H6 po in t s  au t  tlx g m & t  d i f f i c u l t y ,  under a c t u e l  manufacturine 
g l u t  cond i t i cns ,  cf being cer ta i r ,  of t h e  exac t  t i m e  i n  radinm 
aosage m a  t h e r e f c r e ,  of t h e  a c t u a l  amount of  exc re t ion  t o  be an- 
t i c i p a t e d .  Accorcing t o  D r .  3vans, the proposed 1:. Y. 3 t a t e  code 
attempts tc nzke C i s t i n c t i o n s  of t h i s  s o r t ,  decreasing the amount 
08 raaiun allcwed i n  the  bodies af d i a l  ga in t e ra  over  a neriod of 
t h m 6  years. I have the  imp=.esoim. t h a t  Dr. Evans bel ieves  t h e r e  
is a u o s s i b i l i t y  of cons idsrabk  v a r i a t i o n  i n  the  a b i l i t y  of 
d i f f e r e n t  humans t o  excrets ralim, snd t h a t ,  t h e r e r o r e ,  there  is 
e c e r t a i n  p o s s i b i l i t y  of a6.ue;e- connected wi th  the 'me cf t h i s  code. 

3 .  Eff icacy  of d e c a l c i f i c a t i o n  therepy ?-n e l imina t ing  ra%ium: 

Dr. Evans be l i eves  tLe.3 the methods descrfbed is h i s  papers w i t h  
Dr. ihib and o t h e r s  a re  of considerable use i n  promoting the e x c r e t i o n  
of  r e c e n t l y  abaor'ced radius. After r o d i u  has besn f ixed  i n  the body 
f o r  8 yeer  or more, t h i s  increesed exc re t ion ,  a l though measurable, 
does not  s i g n i f i c a n t l y  decrease the amcant of radium l e f t  in the body, 
However, c l i n i c h l  improvmant ,  i n  cer ta i r ,  zcses undergoing t h i s  
t r s i t m e n t ,  i s  very great, and mekas i ts  use worthwhile a w n  i n  o ld  
cases. One p t i e n t  with c e c r o s i s  of t h s  jaw due t o  radium Cad corn- 
p l e t e  reFair, fol lowing treatanent , and no recurrence since t h i s  
t r b a t n e n t  of s e v a r a l  yea r s  ego. He suggests  that  radium I s  more 
e a s i l y  mobilized fscm reg ions  of a c t i v e  luineral metabolism i n  the 
bone, ahere damage is xtost l i k e l y  t o  show up; condi t ions i n  t h e s e  
a r e e s ,  theref  o re ,  may be ccnsidorsbly i m p o v e d  by t rea tments  thst  
do not r a o v e  =ore than 1 per  cent  of t h e  redium f r o m  the body as 
8 whole due t o  t h e  extreme i n e r t n e s s  of the gree t  m o u n t s  of red iun  
s t c r e d  i n  such l o c s t i o n s  as t h e  shel'ts of long  Sones. 

4. Adequacy of b rea th  rad02 meesurements a? indics*ors  O f  
racliu contant af t he  bociy. 

_I The accczipenylng t ab le  (File 2242) i n d i c a t e s  t h a t ,  i n  t e n  patients, 
- the  percentage of radon, produced i n  the bcdg,  that e x c a p d  through 
32 
C, reasonably c lose  t o  the f i g u r e  of 1;5 p e r  cent used in to le rance  c a l -  
P%.- cu la t ions .  

23 5 *  Pcss i t l e  r o l e  of radio1236 ~ r l d  i t s  Llaughtez, p c l o n i u ,  

the brea th ,  var ied  fron 32 t o  56. The average value wes 4 3 . 5 ;  t h i s  f 3  

r-2 

-in raaixm p D i z m i 9 q .  

It I s  u o s s i b l e  t h a t ,  i n  rmisoniag d ; i s  t o  absorp t ion  of radium, 
aged 15 p a r s  o r  more s i ~ 5  p u r i f l c & t i o n ,  tkze t l g h a  R c t i v i t y  of 
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poloniurc aer ived  from ~ a d l c l a a c  m y  c o n t r i t u t e  HS Icuch 6s 30 per 
c s n t  of the  ' ; D t a l  i on iza t ior ,  due t o  slpho. ? a r t i c l e s .  However, 
D r .  Evans b e l i e v e s  t h i s  egent hes Drooakly not been h p o r t a n t  
b r e c o r i e d  cases  af' rc?dium poisoning. 

6. iiole cf radon ~9 opposed t o  raGium-iearing dus t  i n  rcnorted 
lunq  lesions 

O r .  Zver-s bel ieves  t ha t  a l l  Teportea ceses  cf carcinoma of the 
lung, d i r e c t l y  a t t r l b u t a b l e  t o  axposure i n  the radium i n d u s t r y ,  
Lire dus t o  brea th ing  radon r s t h e r  th&n t o  d6gos i t s  of  radium i n  
t h e  lungs.  

7 .  1- basis f o r  e s t a b l i s h i n g  a t c l a racce  value f o r  radiuin- - contai=li=le; dust  hi e i r  e 

Calculc t ions  made by G r .  Evacs  k l i c a t e  that a c o n c e n t x t i c n  
of 7 x 19-10 grams radium per  cubic n e t e r  of air, i f  breetned 8 
hours p e r  dag, 250 days e. yee r ,  To,- 5 yea r s ,  wocld leave  in tte 
body a t  the end of t h t  time t h e  ord6z of 0 .1  microgrms of r t i d f u .  

S .  ldetkods of r le t sc t inp  ooisoning due t o  t h c r i u  and its  
daugnte r sub s t ance  s . 
D r .  Evens s t t t e s  thh t  cumber,orm b u t  r e l i a b l e  methods are 

c v s i l a b l e  f o r  determining t h o r o n  i n  e i t h e r  room a i r  o r  braath 
sam~les. I n  p r inc ip l e ,  the  brsakdcwn y r o d u c t s  of tkoron a r e  
c o l l e c t e d  on a chmged d i s c  and i t s  r a d i o a c t i v i t y  measured. 

If I can be of auy further h e l p  t o  you in preparing your 
report f o r  Colonel Yarren, will you please 1.at me know. 

S ince re ly ,  

W i l l i a m  F. Bale  
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Comenzs b y  D r .  Loudy t o  ncoompacy 3. Es19 's  r e p o r t  
of 1 5  Xcveffiber 1944 (Yisit t o  32 .  Aobley  Evans) 

It is  my feeling t m t  fcc l i t t l e  is known regaraing 
the  d i e t r i b u t i c n  of radfuz  i n  ~ O G Y  in s s c t e  poisoniag  and 
$lie tias requizea t c  f i x  tL3 rsldim ia i n e r t  c c r t l c a l  bone, 
Dr. Evans seems t o  F c s l  t b t  r e a i m  is z c r e  E a s i l ; .  rclr.tillzed 
from p o l f i t s  of mare 2ct i ; re  minerzl  n e t s b o l i m .  iIe a l s o  f e e l s  
tkit a f t e r  a geriod of t h e ,  an e q u i l i k r i u i  i s  e s t ab l i shed  bs- 
twean the  f ixed  r a d i u  anC tha t  found i n  tiis L l o o d ,  and tha t  
i f  some method could  be f cund  t o  ljrcduce a h ighe r  Tercentage 
of e l iE ina t io i i  f rom the 'clocd chers would coazequently f o l l c w  
a m r e  r e p i d  ar,d c o q l e t e  e i imina t ion  oi the  t o t a l  rad iun  
s to red  ir, the  t 3 d j .  This cey  cr  ~ e y  not ba so.  Once radium 
i s f i x e d  i n  c o r t i c a l  bone, reaoval  f r o n  the blood stream night 
n o t  lead t c  a d d i t i o z a l  pelease f x m  such f ixed  s t o r e s .  

The d i s t r i b u t i o n  of Zadium te tdeen the  serum snd 
c e l l u l a r  e l a n e n t s  in c i r c u l e t f r g  blood i s  n o t  known. 
036 may presume coasiderable  m o u n t s  i n  the c e l l u l a r  elements,  
otherwise one xolilcl expect  a higher percentage of e r e l e t ion  v i a  
the kidneys. 

Perhaps 

Frm a tf ierapeut ic  standpoint i t  sbios to ae that i n  
acute  pcisoning one ai&t Escczplish much F,e removing the radium 
by means of theropeut ic  blood r e p h c e m e n t ,  es_Decially i f  a 
considerable p e r i c d  of t h e  were required t o  completely f i x  the 
the  radium i n  c o r t i c a l  3one. ~ s s u n i n g  tha t  the average man has 
approximtely 1 2  l i t e r s  of blood volume, this could be completely 
replaced i n  12 t o  24 days'  tine. In  chronic poisoning showing 
s>y:--inntoms, wdeleading" p l u s  blood replacement  m i g h t  be suf f f c i ent  
t o  t i d e  an ind iv idua l  o v e r  6 crucial *riod.  IJnless radium can 
be mobilized fron c o r t i c a l  b m e ,  hoxeber, I see nc way t o  pre-  
vent l a t e  bone nec ros i s  o r  bone t mcm by such a type of 
therapy. 

2 1  l?cvember 19L4 
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