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It i8 probable that no other e l m e n t  ham ever received the inton- 
rive t oduo log ica l  stL1dy that FQS been accorded uranim,  The O~iphaSi8 ha8 
bean laid on the  devolo3ent  of safety standards f o r  the  control  o f  hoalth 
batCWd8 arisinz froa the  con tacha t ion  or' i"aot3z-y and laboratory air w i t h  
uraniucr cmpounds. X2sks and res? i ra tora  hive bacn t o s t e d  in staos?heres 
of uranin dusts. 

( J ? ~ o $ v ~ ~ x ~ s ,  actoc'iion, and t r e a b s n t  a r e  b a s t  
Yetnode for ths recopi t i . cn  and co3trol oi' urmitm poison- 

ea s o u 3 t .  
throu;h zm mtiorsttudinz of  the  nochanis! o f  u r d r n  poisoning.) 

k ? O i t  of the r e s u l t s  of this xork have bo3n co l l cc tx i  in+& n o n o y r q h s ;  the - 
first one, =The F3anacofo;gy and To-xicolo;y of Uranim COZ?OUndS, V o l u e  I", 
deacrlbes t he  abort-ten t o x i c i q  S t u d i 8 8  and ?robably -#ill a p F a r  in 
A ? r i l ,  1919; tho second one, 'Voluzs If", prcsonts the results or" tho chrmlc 
hfialct ion studies m d  w i l l  be subzdttod f o r  publication oarly i n  1949. 
aith such a l a r p  -aunt of e q o r k e n t z l  mrk RlrescQ i n  h a d ,  it i s  rcacan- 
&la  t o  ask w h a t  f u r t h e r  in fomat ion  is desired, and vAy it i a  needed. 

. 

The p r i n c i p l  reason Tor o-dendin? and a i q l i f y i n g  tho studies of  

A con?licatad acidmdm a r i s e s  
uraniun exposuros in experimental mi=;als l i e s  i n  the rad ioac t iv i ty  of 
uranim ~ i l l a  e s p c i a l l y  of enriohed uradux.  
i n  camection x i t h  exposures t o  t h e  d u s t  fron the atonia pile1 hare tho 
rrdioactive hazard i s  E l m s t  a t i r o l y  due t o  fissio-3 products, but L\e 
behavior of t h  p a r t i c l e  m y  be nor0 c h s r s c t s r i s t i c  of urmiun o-ridc, 
Daring t h o  first years of m r k  on u m i m  t o x i c o l o g ,  a t t m t i o n  a88 centered 
on the prave-rticm of cheaical poisoning. The l a i r  r a d i o a c t i v i t y  ox' urazim 
reduced CAB danyer or' radiatioa darJa;c in shor t - tom s ~ o s u r e a  (5 years o r  
loss) t o  a point rrhsre it mas disreGarded, Noa khat tho ornerpnoy ?bse 
of the  use of atoxic onergy b i s  paosod-rtnd oqosures  to uranim cozpotmds 
are ant ic ipated ?or th urorkix: l i f e - t i m a  of i ndus t r i a l  mid l r 'mratory 
personnel, lonz-tiple tolerance studios should be uadertcken i n  r-hich the 
seeroh for radiation dnmqe has first in?ortsnce, and t he  search fo r  chmi- 
cal toxicity I s  rolojatod t o  a secondary role. 

At present throe l i C 3 S  of continued rssewch are c l e a r l y  indicatadt 
1) the study of anir2la exposed t o  i n s o l u ~ l o  urmiurz dusts to obasrvo the  
bndoncy For u r m i m  t o  aCcu.ulate i n  t:te 1un;s end p l x o n r r y  lynph nodes8 
2) t h e  study of  e n h a l e  oqosed  t o  solu3le  u r a a i u  dusts  t o  observo t h o  
deposition of wmim i n  t h e  bone; and 3) t k o  elucidat ion of the  b t h a t e  
m e c h i =  of urai tm poisonin; at t h o  W I Z ~ Q  lovol. 
topi08 w i l l  bo doscribod br io f ly  as f0llo;ls: 

3 c h  of these three 
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&soluble Dust88 lung Retention 

ds a result of year-loag Inhalation dtudiea of anhl r  oxposed 
to atnospheres containhg UFL and UO9 dusts, respsatively, evidfaoo hs8 
been accmalated that indicates thrrt"pro1onpd exposurea to air  coacentr8- 
a o n e  of 600 pi; U/a3 would not Tim rise t o  t h e  typ iaa l  renal chsn(;ea of 
uranitm poisonins ( c h d c e l  efi'eat). Eomver, the doposftion of uranim 

high and x i g h t  in so- i nd iv idwle  be ~ ~ ~ e c t e d  to exceed t h e  tolerrnca for 
alpha radiation of 50pz U/,r s q p s t o d  by %le (Tor U with the nabma1 
iuotopic conposition), Calculations from t he  l u t e d  mount of deta on 
thir p o h t  8u;;est that the ha l f - l i f e  of b s o l c b l e  u r a n i n  in the  lung or 
pulnoaary l:t~?n nodos is or' the  ordor of 60 t o  1 C O  dags aad a aaxizlucl 
exposure leva1 has been recornendad at 200 t o  2 5 0 ~ ~  U/xs Prith the proviso 
of a 4-T;lsekr vacatioa, S b c e  th3 studies to date have n o t  used enriched 
urdm md since the  s tudies  have bsm l h i t e d  to one year, except for 
frpo or L ! s e  dozs exa!!nsd a f t e r  2 yews, ths i q o r t o n t  r e l a t ioash ip  betmen 
urmiua dust coacent rn t im a d  lun;  r a t z t i o n  should be investigntad, 
doveloprent of r ed fa t ion  in.j*arj would be the major c r i t s r i o n ;  ho=2~er,  
the p o s s i b i l i b j  of oxistance of a clzroxic t;?o of uraniuz poisoning has 
never bmn rulod out  ami should be carefully e.qlorod, 

the lm;3 and ospecial ly  i n  t ! e  p h a n a r y  l -yqh  nodos -as surprisingly 

The 

Current s t u d i o s  have bsm desi.po3 to furnish esnoatial in" A a m -  
tion t lmt  xust be i n  hsad S o f o r e  8 r e a l l y  lanS-ti=lo study of  t h s  insoluble 
dusts (p rennab ly  U07 muld  .ka used) can bo bs,-u?lt 
p a r t i c l e  sieo ncd t o k c i t y  of iT%, 
to ciurrt c o n c m t r a t i m  end par t i c i a  size ,  
rcmovod frm the  lung, for e-xccziple by cFl2'inx-y aotian, by phagocytosis o r  
by solution, 
of the t ox ic i ty  of U303 t o  that of 502, 
002 dusts; t h e m  aro a l l  ?roblcs;lo basic t o  a lmc- t ine  study a d  are, at 
present, mdor investi ytim. R o s e  investi p t ims  are a l s o  t .dmcn.l;al  
t0 tho conera1 problem of inha la t ion  t o x i c o l o ~  and w i l l  b3 i z 3 a r t m t  in 
the f'uturs iq tho t a s t i n g  of product. Iiecsuso so cud? i s  b v m  about 
u r m i ~  poiaoninq, it is ?osaible to 7st at these g m o d  pr inc idos ,  and 
the  o;moriaace gained provides a basis  f o r  savin; t i m e  and noney in the 

1) t he  re la t ion  batmen 
2) the Itt?,: r a t m t i m  of UOI, cs related 

3) t h8  nema by .srhich-UOz is 

4)  the tochnica or' urali tm f m a  p r o d a c t i a ,  5) the c3.1lprison 
6) the character izat ion os' i ndus t r i a l  

C b S i Q l h z  0 f b 6 t 8 ,  / 

The ehranfc inhalation eqosure  studies envisioned rrould e q l o y  
an onrichod urtmiua r o p - o a a t s t i v a  of  the ivorst hazard tilzcmntcrod in 
Lndutry  o r  in laboratory d i s s a h a t o d  at dust  concoatrations c r i t i c a l l y  
relatod to t ho  concentrntion proaictod t o  bo f r e e  f r o 3  d ~ q e r ,  either as a 
result of' radi0activit.J or of ch-aical ?oisming. 
would bo choson oa tns baals or' the  c.haractoristio of i 2duotr ia l  crTosuros. 
Inrzor a n i ~ t d . ~ ,  f o r  exsnple, dogs, or  ;oats (parhapa Imnfcey8)# x o d d  be 
tentod o m r  periods UI> to 10 or  c o r 0  years, 2y a suitable substitution 
orrlandar, a pro;;rm or' serial studios can be h s t i t u t o d  shul t~-noous ly .  
oarefully selected w d  l f s i t c d  ,your> of tents  would  be a p p l i e d  to oxperhental 
aniaala to ~ae8urt3 their reaponsee. 

' ~ 3 3  dust  ? a r t i c l e  size 

A 
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In the near f u t u r o  an exteasim of the p i l o t  studies j u s t  begin- 
a h g  on the hazard arish;: fro3 p i l o  dust nay bo oonoidered 8 8  a special 
and \nusual case of the hso lub le  dust problan. 
prinoi-pally GO2 and are there toxica1o;; id  effects Idontical w i t h  tho80 

ePPoc.tive asahst  U09 be aq-doycd azainst p i l e  dust? 
queations i o  a nore t'uciaato3 onas 
distribution such aa xoulii nriso f r o 2  a roletivoly f ez  d m t  p r t i c l e a  121 
tho 1 - a g  coqarablo to *at fm3 gscralirted radiatiozr such QB xiizht f o l l a  
t h e  inhalatim of radm o r  e q o s u r o  to XI or pais rays? How t h o  body w i l l  
t r e a t  CL cwpl i ca ted  physical mixture of t-40 fiasia? products d i s t r i b u t d  in 
or on the, du3t par t i c l ee  is a vory F n t r i p i n g  quest iaawhichxi l l  be OS- 

oaedingly d i f f i c u l t  to anmer. 

Are the dust  particles 

. of U%7 Can the ros2iratoz-y protoctiva dovices which have bcen found 
lhderl,yin: t ~ e s o  

i s  tho radiation toleranoo to noint 

Soluble Dusts1 Bane Depositim 

&orn the  yam-la: studies of m h l s  eqoosed to ataos?hores 
contabzing uranyl nitrate, w a y 1  f l u m i d c  m d  uzz9iua te t rachlor ide,  data 
have beta darived t o  indicate +,!!,at p m l o n p d  e,--3osurs8 to e k a s ? h o r e s  coa- 
tainini; of t i e  ordor of' 50ps U / d  y o 3 a 5 l y  xould ESVW g i w  riss to the 
kidney cbnl;ea of c b a c t e r i s t i c  u r z d m  3oisoniaS. 
elso, it bacme ap?arsnt t h t  t h e  bone c a t c a t  of umim increased Dro;i;rss- 
Sively w i t h  c-qosrtre aad t h a t  this is c-13 o ~ l y  site of accmxalatio;? 02 
uraniua h Cio body. 3 s  q u e s t i a  01. rszictica drxza,.;e frczr such a daposit 
cannot be ruled out rrithaut prolonzed studj j ,  
factors oostrollia,: taza depooitian ond nobilization of u r a i ~  are already 
uudermy , 

Frm tiess studi33 

fiasio problem such as t!!e 

A dwonia inSlalation o x y o u r o  s t u d y  to such a naterial ea ureniun 
he&b.~oride aould p e m i t  t h e  obsormtion of t h o  rate end r;.,a,Ti.i;ude of 
umniun d q o a i t i a  in bans over lot?,= poriod, evidences or' radiation d a x e p  
end of chmical dcl=s,.;o %odd be sau,;kt. 
t h ~  Iiaivlr g0;rWning the lOn&-the  acemulation of uraniuia in the skeleton, 

An attcrapt vould bo nade to define 

, 

EecficL?im of Urmi7a P o i m n i y a  

the prlnciple ohm:;as occur in the proxi=tsl oomrolutcd h 3 u l e  of tho %i&my. 
Scae evidences 02 chronic offoots b d h  in the kictnoy ond elsowhere, f o r  oxm?le 
In t he  he ra to7o io t io  ayoA&i, have been aiscovorod. 
not to omrt its poisanous action by uoxbinatiarr v i t h  UPS cnzy;les, but carboxyl 
O r  plxqhato  p o u p a  ere inpliceted, 
trlth glucose mstabo l im ero h h i b i t o d .  

Tho sits of ccute uraniun poismin;  has been carefully invssti7atedt 

Urmiux has besn s h c m  - 
Spocii'ically, cer tain m z p e s  concern2d 

Since the control of uraniun poiaonin:, 



the daveLoFant of treatnoat of &cute aoddental hi&crade e x p o ~ u r e ~  the 
freatant for injury arising fran ahronia s x p m r e  (if any), the d i s c o w r y  
Oi new andnore delicato ~l;cms of dotactin,? injury or of f o 1 l o ; r i n ~  the der,ree 
Of exposure, a l l  &re bast approached t,hroush the kno~dorlgs or' tho n e c h i s n  
Of uraniua poisoxiins, a m~ini=m.l m o u n t  of research should continuoualy b8 
directed along these linoa. 

Earold C. XIodge 
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