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The situation on uranin is rclatlvoly txit1ef'actm-y v l th  re- 
gsrd ta acute chenical taxicity, 5ut there 8x0 - pr i0 le .a~  evalt- 

w:Ju 
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Subjea tit Dr. Shields Yarren'e Request for Informtion 
Ooncerning 2oloniua Siersarch 

. .  

'&en the pproductioa of polonium' Fn large quantities vaa  untartaken 
during the var years, the I i s d l C a l  Sectbn 02 *,ha :!anhatten N s t r l c t  
sseigntd ta the %Chester i r a  j e c t .  the reqansibilitp-for-aW rosesrch 
neoossary f o r  tze  miety o f  f?e pmductian personnel at I)aptm 
Bo nseeble 'afar;x%tloa exleted co-nccrnl~g the netebolim or b x i C i W  
of this elmmt. :'tis rcxrts  of Lacast=,gne and covorkers vere 
rapirlly deonstratsd ta ba i n  a qurwtltatirs 6 e n s t  CmJletelY 
unreliG32e. 

Ron this wrl: i t  m s  y s s i b l e  to arrive nt p. mrre la t la  
bebeen t i e  body yAoniu3 csnt;.llt of ~EKZLI su'bjacts ani tn5 rate of 
u r h r g  excretlon. 'Lis notlisd LIS be3n in c m t i i l u d  use at &y+hn 
for n o n i t o r h c  the bo6y p a l o a l n ~  contPnt  of >raducthn y k n t  persamel. 
From the cas-arative toxicity s tuf?!ies, ~ 1 ~ s  cr;lc;;lations based u-xn 
tbs body distributian o f  ra2iaac t l v i t j  as experiraentallp deter-in&, 
estinates of pemiss ib le  body c o n t e n t  were retide. 

Prellxainary work was a l so  carried out on a b s o n t i a n  of poloniua 
throw tAe skin, by gay of t h o  gastro-intestinal tmct, following 
lnhnlation inta the lunes, etc.  

Several lnetruaents constructed at ?achester vero provii3ed 
t h e  Dayton plants iot u a i t a r i q  puqoses. 

Results of t h i s  reser.rcbarc glven in several re?orts o f  
very l h f t c d  distribution snd zro sxxiarized in a Surve7 701me for  
the ' J a t iona l  iluclmr -3ergy Series ( X v i s i o n  V I ,  Volum IXX) which 
is preeuzably now awaiting publicetion as a c las s i f i ed  voluroe. 
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A t  the byton p h t  i t  MI found tbat ex7anus to polonium vas 
00 great that nmerous indivitiuale h d ,  in fact, grater body 
concatrations o f  polonim %ban our r e s w c h  indicated ought to be 
penltted.  Althm@ by ln>roved nethods e-osure to poloniua ha8 
decreased considerably, b d i v i d u a l r  at -Zitan- s t i l l  carry poloaim 
aanccntrations b thair bodies close ta tire caxtma dlousb le  OB 
the basis of our  rcsezrch. A csrefial siroey of the 2mc;cmt St-.Sas 
of Poloaim Qolemnce Yetirnti3ns 
under that t i t l e  ( u ~ h ,  rjctober 14, I*). 

bo Imad in our recent re2ort 

Recent en3 P r s e n t  hsmrcb et X ~ h e s t a r  - hviag the  psrt 
two y e r s  rasmrcrl on 3oiGas-w 1L38 c.mtnusi at  ?scbster.  
been found in F r e l i x h r y  nric tixt+t XL (zritish Anti-Lmrisite-) 
and r e l a t d  substaces muwhat increase polociw excrstion in experi- 
mental cminals end also rsiuco toxicity a8 neasured by lethal effects. 
A l s o  ve h - ~ e  found t h t  kidney les ions m e  d 6 3 0 n S t ~ b l 0  b rats 
follo.ring siq*Je doses lover. t h n  ue h i  2reviously r a k e d  exerted 
deleterious effects u3on this o r P ~ .  %is les ion,  dexnstrated 
histologicdly,  ray bscons a l i r , i thg  fzctor in ;?emissi'ole dosage 
calculs thns  s'hco i t  i s  considarnbly m r e  parked t!nn a?y peraamnt 
blood cirmTes a t  the same Coszge level. 

I t  

I t  h s  alea boen fomd tSzt the distribution -3 oxcrotion of 
paloniuy Piter o r a l  adainistratisn nay be aunlitntivel7 and awntitat ivelp 
quite d l f f o r a t  t b x  fo1lo:Lng ebiaistr3tian b:r t h ~  titraveaous 
muto. 
pronounced tendency to a c ~ z u l a t e  ln circulating erjrtkmcyteo. 

12 >zrtic-dar, fallo*.fi?.q oral n b i a i s t r z t i o n  pDloniu2 shows n 

.* liork Pl~-nsd for t?:e httlre - 'iork thet w i l l  be cerrlod otl t  
at Rdchestzr 1:i :;-is fu=;lr5 is ;:c-xaieat, u ~ o a  w h a t  t h  ;.edical Section 
of tho A t x i c  aerm h r z i s s i o n  dccicles I s  ths esrait ial  work h 
be dono and where it vishac  ta cssfrq re -ns ib i l i t j  far t i s  carrying 
out of thds 
t0 p a l a n i m  still rc3ahs  relativ2ly hi;>, and is d i f f l c d t  b reduce 
v i t b u t  fuzther g r a t  i n c r a s z s  L,- production costs ,  there nay be 
canaiderably nore vork Indicated. 

Ia 7ic.t o f  the  fact t:at c-oEura of  S k n t  7armnnel 

A h o s t  ell  toxicity stadlee to h t e  hcve bten carried out on 
rats ,  and fo l loy inx  s - h 3 e  intravaoug FrlJcctions. ierhn:.la such rork 
should be bronacnod t3 incl-.i---e o t h c r  s ~ c c l b s ,  r-.nrticdnrl7 tha longer 
lived i!a,a, si;OUld Fnclurfe other t k s n  intrrvemus routes of 
s b n i n i s t n t i ~ n ,  n-cd s h u l d  h c l c l e  e.r,eriyc-;lts with r e s c z t d  
a b i n 1 c t E t i o n  of ~ o l o z k u  =ore  cfor,ely s ix la t ia t<  t i 3  chronic m e w e  
of hu-m su3jccts. 
sterility, end t'mor induction akould ba i n v e ~ t i p t e d  more con?letdy. 

-:crkys blood c:--~~lgss, F O S S ~ ~ ~ Q  2raduction of 

L i t t l e  16 y e t  r 4 1 7  h o w  &bout the nqniturle of ?olonirr=! 
absor2tion through t a e  lugs, or csnceming any cietrhentel ciumgei 
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Ds. Henry 4. B l a h  

such aa trnar inductloa that m y  be induced in t h i s  a r m  at the 
peaant  perrnitted sqobure l o r e l a  

k t b e r  studies  ney 'be tane&y indicated on pdontu- excretion 
in hucan sabjects following e&iniatrntiaa at nw-toxic levels. 
me patients with l0dad.a studied riap not be rwresentatire of 
husan subjects as a w h o l e .  

Additional vork per-b>s c b u l d  be carried o u t  on methods of 
bcreaslng polonlua a.xcrettn m d  d e c r e a s e  toxicity, ta the point 
that .the ut i l i ty  of o p t h a 1  icetho8s are known as ayplied to cases 
o f  aocidoabl h u m  over-e-osure. 

M e n i J h i a l  basis t o  anwer spxi f fc  health ?rableas with little- 
attention ?a id  to the ckeaic3l natvrs of ~oloaiu=1 or to the rsatue 
of poloaim netioolim. Zuch besic work on t'ze metzbolisn of xlonlum 
in the bady is periia?s FnrXcated ta ?mvlda a core sure iocI?dation of 
bas lo  b i c d z d c a l  and ?hysiological h o v l e 4 5 e  on vhich to 'build an 
u l t b t e  detembation o f  ci safe -sure larel .  

Biological rcsc?-rch 80 far conducted bar been alnoet entirely on ..-_ . 

Pinal'ly polonim, because of its re'lntlve 6888 o f  hnndlln,y end 
quantitative ntxisuro3a~t~ 3scaxse of its wide &a&, cmpared v i t h  most 
o t b r  el~kzi mittis:; e l ex i i t s ,  rc lnt ivdp wifom distribution 3.a 
the body, &ad beciu3e o f  i t s  convenieat hzlf-life, ~ z y  7rovicie the 
best tool for e gents& in . ic ; t ie t ion  02 it~jk r ~ y  toxicity. Ita 
acute toxicity, for ox-~a:)le, is, on a radlosct ivl ty  basis, s o m  
ninety t k o s  as grcrt 8 8  rdiuzi. 
trans-rtcd m d  sbr& in calcif ied areas whare its ccuta toxicity 
I n  not high. 2olonIm. on the other &ad, renains largely in soft 
tissues. 

24is is because r;lrii~~zi is r e 7 i a y  

Rasearch on wlonim at 3ochester m v  represents the oaly work 
undenmy on t o i i c i t y  Cue t o  nl?ha radiation. 
to ha7e mch investigr-tire vork cmtbus ia 

- 
I t  nay be dcsizible  

this r n J e c t  t o  provide 



blstrfbutlon of B & t  - The l b l t t d  dl8tiibatiOn o? reports 
on biological s t e i z s  w i t h  mloniun nentioned earlier a e a s  that %zi - - - .  

Part of tbe o?emtian=rl and rssearch areke of the dtania %ergp 
C O G V ~ S S ~ O ~  no infomation is avsliable on the results of tine inresti- 
g a t i r e  work at Fach3ster. -*Sone oE thess-rsrults ara cer.taialg, of 
lnterest not only to uorkors w i t h  ploaiun but to persona fnterosted 

e h i s  sqges t s  t'mt i t  i s  p e r k 2 8  advisable either to eQedite tha 
publicatbn of t h e  cla~ls i f ied mPme of  the 2atiollal iiuclear .-nergy. 
Serler In which tha re-cults of this work i s  contained, or a l temt ive -  
ly to issue the contents of this wl*=e as a classified r q m P t  frbn 
the Rochester ares. It  i s  a manuscript of so30 700 ty3ewritten 
page& 

. ._  - - -  - - -  
* 

. in other alpha mitt- elaents and in radiation t o x i c o l o ~ ~  In eeneral. 

m : n t  ~ l l l i a m  P. Bale 

- 0 0 0 1 8 9 1  t -- 



For clarity the analysis of t h e  tietaboUsxa Sard of the 
Onivsrsity of Rochester L i e d i d  School i s  out l ined as f O l . l O N S !  

A. Cost - 
1. A X  Fxpnditurs 

( A )  total cost 

(b)  costs other t h a n  salary 

2. Contributions of 2 d i c a l  School 

- -  

B. Analysis of T o t a l  r'atient Days 

C. Tabular Breakdom of Cases studied in 1948 

Do Current Results 

& Roposed Research 

. 
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1, AEC Expenditure: 

(a) The cost of the itetabollsa Card for the year 1948 is 
8ughtly i n  excess of p26,600. Absolute cost cannot 
be determined until the expenses of the final period 
are cos@led. 

(b) A charge of 35.00 per day Fer patient to cover cost 
of food, ~isdicinee,  x-ray and sidlar services 
furnished by Strong biennrial Hospital. 

A charge of approxicatdy $50.00 mnthly-kei. cover - cost. __ . 
of special chemistries, electrophoresis stuclies on 
blood protein and the m e .  

A n  average charge of $50.00 (+ $10.00) t o  cover coat 
of transportation of each odof-town mt ient  f r o m  
Ma home t o  liochester and return. 

Travel charges for professional.yersonnel t o  sc ient i f ic  
meetings according t o  project regulations. 
coat i s  sCO.cO per trip. 
year - five. 

Average 
Total t r i p s  during a single 

Apportional cxpemes for insurance, tsleFhone, etc.., 
distributed thmuThout project  &t large. Tihis problem 
pays approxizateu 2.0 - 2-55 or' t o t a l  amount for this 
type of axgenditwe wnthly. 

Cost for apparatus and equipaent i s  shared with U. S. 
Publlc k d t h  Service Qncsr Research Grant ihich also 

/ supplies 213 of t h e  tecihnician ~ e m i c e s .  This cost 
is neglibible and does not exceed 425.dQ monthly. 

2. Contributions of :iedical School: 

An analysis of the contributions of the medica l  school 
and the Csncer hesearch r loject  ( a % D x C  hea l th  Service 
Grant) tovard t h e  suFport of t h e  -ietabolisrn Kard shoirs 
the f0llo;iing: 

1) In facilities. the departant  of medicine furnishes 
the four bed nard, ana t i m a  leboratories. 
&asshare sild su+Ues a r e  largely purchased by t h a  
Cancer Research rroject. 

C;ietzical8, 

2) Salaries ( p a r t i a l )  of professional personnel paid 
ky the De;rsrtment of Adicine, $l4,500 
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k m  tor Dr. Hem7 A. B l d r  -3- . .  . .  

Namb 
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- .  - 3 )  Salaries of the Cancer Eessarch Group (USl.Hs) 
$7,200 * 

4) Use of the chest laboratory (approxhateb half 
t i m e  Ln 1948) based on a n n d  cost  of ;lS,m - 
87,500. 

Total  $29,200 

B. A-sis of Total Potient D2ys: 

An analysis of t h e  t o t a l  jxitient d a p  i n  tbs AetaboUsm 
'kard indicates that i n  19@ a t o t a l  of 627 are recorded. 
breakdoxn shows 3SO of these  rero spent on problem of A X  
interests and 247 on i n t e r e s t s  of the i)e+rtuent of Adicbs  
and Public Health Service. 

A 
__ 

C. Tabular Rreokdonn of Cases 'Studies i n  1948: 

Dat e8 - Dia anosi 8 

.. -- 

Liboratory Tes%s kerfor:?: 

1/1 - l/U 2 c e e  RheuLlatic Fever 

r/7 * 212 Beryllium i'oisoning? Respiratory Studies 

118 - 2/7 BeryUua roiooning* Respiratory Studies 

210 - 2/21 Addison's Disaaas 

Period 1. 2/13 - 2/18 . 11. 2/18 - 2/23 
a XXI. 2/23 - 2/28 

IV. 2/28 - 3/Ab 
v. 314 - 3 /9  

I VI. 319 - 3/u 
V U .  3/u - 3/19 

3/15 - 3/28 Berylliun Poisoning" 

Period I. 3/18 - 3/24 
t~ Urn Not c o q l e t e d .  

413 - 5/27 BeryU$rn PoisonFng* 

Albumin, Nitrogen, Calci: 
Fhoo3horus, rot  ii c sium, 
Sodium, and Chioriae 
balances. 

lit rog en balm c e 

Nitrogen balance I s i t  h 
and without tcstoste- A tC6 

G O O  14?4 t .- 



5/4 - 6/30 

Period I. 5 / U  - 5/17 
u. 5/17 - 5/23 . IfL 5/23 - 5 /29  
IP. 5/29 615 
V. 619 - 6/11 

a VI. 6/25 - 6/30 

611 - 6/26 

9/7 - lO/8 (1st stay) 
10/26-U/4 (2nd Stay) 

Period I. 9/15 - 9/21 
II. 9/21 - 9/27 
111. 9/27 - i0/6 
UT. 10/27 - l i / 2  

' v. u/z - u/5 
VI. u/5 - u/li 

' VIX. U/17 - U/23 

Laboratory Tests kerforzed 

Utroeen balance - 
radioactive sodium 

BeryUum Poisoning* 

Utrogen balance 

Anorexia Nervosa 

Rodgkin' 8 Diaease 

I 

Xitrogen balanos 

axchangt 

Eitrogen, Calcium, and 
Fbosphorus balances on 
varying Hitrogen and Caiori 
intakes 

Nitrogen, Ccllcium and 
Yhosyharus w i t h  ;LTld *ithol ; t  
testosterone 

Barylliun roisoning* 

Nitrogen, Cdciua,  
Phosphorus, Chloride and 
S o d i u  balances 'iiith m a  
without testosterone 

. 

c 
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mtrogen, Calcium, Fhos- 
phons - iiadiatiou 

Period not  coqleted 

U/26 - 12/23 p t l l m a w  Insufficiency+ 

Period I. 2 / 2 0  - u/& 
11. 1214 - u/10 
Ill. 12/10 - 12/16 
IV. 12/16 - 12/22 

l2/3 - S t i l l  on Uivision Carcinoma aophagus 

Period I. U / b  - 12/10 
XI. 12/10- 12/16 
1x1. u/16- 12/22 

a IV. 12/30 

12/28 Carcinom Ova* 

Period I. Started 12/30 

Nitrogen, celciua and 
fiosphorus balances. 

Nitrogen, C d c i ~ ~ ,  
Phosphorus a d  Ohloride 
balances. 

Nitrogen, Calcium, 
Phosphorvs belances with 
radiation. 

i i  
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4 D. Current Results: -- - -  

Results obtained in the careful study of a aer ies  of case8 
o f  chronic pulmonary grrululo-tosis of b e r y U u a  norkers of 
varmg grades of sever i ty  can be outlined aa fol lows.  

.- 

1) A carefully controlled analyein of the respiratory- ~. 

P h y I S i O l O g Y  of this disease has been made and reported, 
(h cooperation with Ce-tmnt of Adicine), bchester 
heport. Thia series of studies  is t o  be extended. 

2) Nitrogen balance studies  on a aeries of pat ien ts  have 

. toward &aired u t i l i z a t i o n  oZ nitrogen even a f t e r  
. tshm a faulty absorption of nitrogen aa w e l l  as indicatiors 

testosterone. 
a gsneralized r a the r  than solely a pulmnary phenonena. 

. There is a l s o  an i q a i r a e n t  of Uver function. 

. one pa t ien t  with a siziiar degree'of U v e r  involvelclnt a i d -  

. not show similar changes in nitrogen metabolism. 

This su~zgesta t h a t  beryllium pisoning is 

Study of . -  

3) It has been suzgested that visceral anoxia lsay be tho 
cause of t h e  f au l ty  ;;c?trrboJ.ismn. 
asveral caaes of anoxia due to p u l m o m j  f ibros is  t o  
atteinpt an ansnor %o t h i z  question. 
no d b d l a r i t y  between the  two types of cases. 

Studies a r e  in progress on 

A r l y  results ind ica te  

4) LQN l eve l s  of urinary keto s te ro ids  have been observed in 
all pat ien ts  wi th  c l i n i c a l  disease. 

5) Pautine complete testinz of he.mtologica1 and clinical 
laboratory pbenosena are i n  krogresa. 

6) Tao trials of Cytochro;ae C have been unsuccessful a6 t o  
furnishing any r e s h i r a t o r j r  benefit. 

7) I n  cooperation rith the USrHS study as to t h e  metabolic 
. e f fec t  of i r r a d i a t i o n  (x-ray) 01: cancerous subjects is 

being carr ied out .  

X, Proposed Research: 

1) Continuation of the aetabolia e f f e c t s  of chronio beryllium 
poisoning. 

2 )  Study of t h e  possible mtabol i c  changes of employees re- 
covered froa acxte beryLLiuln poisoning. 

3) =ension of s tud ies  of the rr;etaboUc e f f ec t  of irradia- 
t i o n  wi th  Ctncer i iescarch Group. 
i f  cases (norr-1) accicentally i r r a d i a t e d  could be r e  
ferreci f o r  study. 
is the  u r h a r y  s t e r o i d  excretion, 

It would be appreciated 

bf ) ; a r t i c u l a r  i n t e r e s t  i n  this &roup 

L -- 



&) Other studies 88 outllned in original propsal for the 
- Pstabouslnunlt. 

. _ _ _  
Joe IY. H O W U d ,  LD. 
Chief, Division of ; l e d i d  Sorrices 

. 
. .' 
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Maso t o t  Dr, l h r y  A. Blair 
-- 

It i r  probable that no other elmeat hsr ever reueimd the inton- 
rive toxioological study that has bees cccordod uranin. The oaphaei8 ha8 
bean l a i d  on the devoloment-of aet'e+J standards for the control of haa1t.h 
batnrdr aris ing froa the contrrcination o i ' foobry  m d  l a b o r a t o r y  air w i t h  
urdua  co=lpounds. U s k s  and resplrctore have bacn t o s t e d  in abos?he res  
of urnniuzx auste. 
h g  have bee3  SOU^^. 
app-oachcd throu.;:? rn undorsttudinz of tb n o c h m i a  of u r d -  poisoning.) 
Mort  of the r e s u l t s  of t h i s  nork havo boan co l loc t sa  inL& ntmo~a$~s ;  the 
first one, "The Faamacoloz and To-ucolo;y of U r a n i u m  Coa?oundr, Voluzle I", 
deacribes t h e  ehort-ten tox ic i ty  studies ord probably Nil1 in 
A ? r i l ,  19491 tho second o m ,  "Volme II", prcsonts the results of tho chroaic 
Ldui l r t ion  s t u d i e s  m d  n i l 1  be subAittod f o r  publication o a r l y  I n  1949. 
X t h  auch a l a r p  mount  of exyri=eni;sl-*mrk alros&jj  i n  hand, it is reacon- 
~ b 1 0  t o  nsk w h a t  furthor i n f o r r a t i o n  i s  des irod,  and n-hy it i a  needed. 

. 

2etinode $oc-tb reco-iticm and con t ro l  of -iu;a pOiSOa- 
(kophyjrlsxis, aotcc*on, and t rea tasnt  are b a s t  

The p r l n c i p l  reason for o-rtendln; and a;?l>llfying tho  studies of 

A coa?l icatad addandm arises 
mlu3 exgos*sos  in experimntal  ezi-:nls l i e s  in ~!IQ r a d i o a c t i v i t y  of 
urnniw a d  esgocia l ly  of enriohed. urmim. 
In comect ion  xLth exposuree to tho  dus t  fron the a t o z i o  p i l e ;  here tho 
rsdioactive hnzard i s  clzsst a t l r o l y  due to f i s s i a  products, but the 
behavior o f  tSe p a r t i d o  m y  be aoro chsr . f ic tsr is t ic  of urmita oxido. 
DarinZ t h o  first yenrs 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  z a a  centered 
on t he  provextian of chel ica l  yDisolZing. The l o ?  radioactivity of urnirn 

$-. 
\ :+. 

3,;\ - 
2 -  ' f  

reduced the  dnnser or' radiatio3 da-Q;c in a h o r t - t o m  e-?rposuros (5 yeare or 
1086) t o  a point whore it m a  dlsresnrdod, 
of t h e  u3e of ataxic o n e r g  h s e  passod nnd oxposuree t o  u r a n i n  coxnDnd8 
are ent ic ipoted  :or t!!~ Nor:&; l i f e - t i s e s  of i n d u s t r i a l  cad lc-mrrrtoxy 
personnel, lm-,-tine tolcrance s t u d i o s  chauld be uadertcken i n  r n i c h  the 
eoarah f o r  r d i a t i o n  dca,-.,e has first  ia?or tmce ,  and tho search for chmi-  
cal t a x i c i t y  is ro lo ja tod  to a socandary role.  

IEox that tho merconcy 2bse  - 
\c, .. 

A t  presont throe l k 3 S  of continued resesrch  e r e  a l e a r l y  Indicated: 
1) t h e  study of a n k h  e e o a o d  t o  Fnsolu310 urmiux dusts t o  Ob8-i a vo ths  
tondoncy for urzni*a t o  a s c a u l a t e  in t h e  1 ~ ; s  and p h 0 n a - y  l p p h  nodes; 
2) t h e  study of c i i h a l a  o q o s e d  t o  solu3le  u r n a i m  dusts t o  observo tho  
deposi t ion of  uro3im in the bone1 and 3) t h o  e luc ida t ion  of the istinate 
mechania of urmlm poisonin;: at tho oxzyme lovol. 
topiaa nil1 bo doscribod briof ly  a8 f o l l w s t  

2 c h  of these three 
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Insoluble h s t s t  Iung Retention 

& a result of y e a r - l a g  hhplation studies of nnimlr oxposed 
to ataospheras c o n t r s h h ~  UFr cnd U09 &data, r e ~ p s c t i v e l y ,  eviaenco b a  
been nccwdlated that indica& thrrtwprolon;ed ex?osurea to air cmcmtra- 

uraniua poisonins (ohmice1 er'r'ect). 
In t h e  1m.y MU os?ecially in  t!!e z k x i a r y  l-p?h nodos -xas 6urprfsLn;ly 
high and rxizht ia so= i n u i v i d u l f i  be exbected to exceed the tolerrnco for 
alphn radiation of S O p g  U / s  a q p s t o d  by Eule (Tor U with tho nataral 
isotopic c o ~ ~ o a i t i o n ) .  Calculatioas froa the l h i t e d  8..ount of deta 03 

t h i s  point 8u;;est that the ha l f - l i f e  of h s o l c b l e  uraniuj in t3re lung or 
pulnoaa~y l:m.?n nodor I6 ol' t h e  ordor of 60 t o  100 days a3d a naxiLlu;J 
exposuro leva1 has been recolaendad at 200 to 2 S O p g  U/& Ynth the provlao 
of u 4i~0h vacatlm. S b c e  t h 3  studio8 to date haw not used mrichod 
urw.131~1 arid since t h e  s t u d i e s  hew 0303 l i n i t e d  to one year, exce?t l o r  
4x0 or L ! s e  dozs exx-dned a f t e r  2 y o s r s ,  ths i q o r t m t  r e l n t i o m 5 i p  bQiZm?n 
urmim dcst c o n c e n t r n t i m  ard  l tm; r s t c z i t i o n  ahoxld be i=rves t i ,p tad .  
dovelo3aent of radiation In . juq  w u l d  be the major c t i t s r i o n ;  hozz=r., 
the poss ib i l i by  of o x i s t m c o  cf o chrroaic t - ~ o  or' uraaiua poiscmiag has 
n m r  bean rulod oat mci should be c a r o f l l l j j  enlorod.  

tiom of 6W p; U/a3 would n o t  ;;lvo rise to t h e  t z i o a l  r zna l  chtll, f-08 of 
iiommr, the dg?osition of u r m i u  

The 

Current r t u d i o s  h a w  bwm desi .pcd t o  fllmish eaeoatlsl h-' * o m -  
tion t l m t  =as% be in haad b o f o r e  E. r e e l l y  lorsc-tkao atudy of L!9 inzolu5le 
dusts (procursably UO:, xould sj uced) c m  bo b9-t 1) tho re la t ion  barnen 
p s r t i c l e  sizo acd t o f i c i t y  of 'J!+, 2 )  t;?e lu; r a t m t i a n  of U09 cs related 
t o  duat c o n c m t r a t i m  end p a r t i c l o  s i so ,  
rcuovcd frm t ! ! e  lung, far e-u=ple  by c i l l i n r j  ect ian,  by pSaTocytosi8  or  
by 8olutiollp 
of t h c  toxicit,-,- of U3O3 to that or' U C z ,  
UO2 dustst t5oao  aro a l l  ?ro3lcm bas i c  to a lmc-tise study m d  art?, at 
p r o ~ e ~ l t ,  mdor i n ~ e a t i c . s t i o ~ ~  l-k.3~0 I ~ r e s t i ~ s t i m s  aro a l s o  t \u3d~x3ta1 
to t h o  goneral p r o b l m s  of inksilation t ~ x i c o l o ~  w i l l  b3 k ? b r t m t  in 
t h e  future ia t h o  t a a t i n z  of e ~ r  product. Ijocsuso 6 0  cucii is !ao-.i.11 about 
urnin p o i s m i n q ,  it is  Tossible to T o t  at these gcnoral p r i n c i ~ l o s ,  and 
t h o  cFor imca  ; p i n e d  pro-ridos a batlis Tor ssvin; t i m e  end noney in the 

d38i;Ph;; o f  t s s t a .  

5 )  th ncam by .rrhich-UOz is 

4 )  ti19 t o z b a i c a  01' u r m i m  fu3o product im,  5)  the c n ~ s r i s o n  
6)  t:?e c h a r n c t ~ : r i z s t i o ~  02 keus t r i e l  

The chraulc intnlatian e q o a u t e  s tud ie s  endcioned  rrould c27loy 
tin onrichod ura?iu;l ro?roarl l lat iva of the  ivorst hazard srrcountcrxl in 
i n d u t r y  or i n  l c b o r n t o ~ j  dir;;cLzatzd at d u t  c o n c a ~ t r s t i o n s  c r i t i c a l l y  
r o l a t c d  t o  tho  concentration proaictad to  bo f r e e  fro= ckycr, e i t h e r  LIS a 
r e e u l t  of radioactivik:r  or of c k a i c n l  ?olamin;. 
aould bo choson 03 tnc baais of t!m c:?arectoriatic or' hchntr;,al e ~ o s u r o 8 .  
h r z o r  aniials, f o r  exsnple, do;;s, o r  j o n t a  (parhcps nmkcys), i you ld  bo 
t e n t o d  omr periods u? t o  10 o r  c3ro ycsrs. 2y a Euit251e substitu%ion 
mlondnr, n ?ro,rL% 02 serial s tudios  c m  be Fnstitutod sinultmoouoly.  
carefully seloctod zmd l M t c d  :mu? of  t e o t s  nould be a_spl iod t o  oxpe rbon ta l  
anislnls *to xzzasure t h e i r  ce~poz130s. 

dust ?=tic10 s ize  

A 
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fn the nenr futuro an exi;msian of the p i l o t  studies j u s t  begin- 
aing aa the hazard wish; fro= pilo dust nay bo aoaoidered ES a opecial 
end \nurmal cam of the insoluble dust problgll. 
principally U09 and are there toxico1o;ical effects idontical w i t h  those  

effoctive aSaiact UOg be a q l o y c d  s z d n s t  pile dust? 
queetiona i o  a nore r'urrdccrzntal onas 
distribution such as  odd ariso froa o rolativoly fe;O dust particle13 in 
tho l i n g  c o q w a b l o  ta t h t  fmzi pmral ized rrrillatioa such a8 nir;ht pol lo^ 
t h e  b h a l n t i c n  of radcm or e q o s u r o  to x- or g m ? ?  rays? Urn tho body will 
k e a *  LL cmplicated physical mixture of t2e  riatian produota distributod tu 
or on t h e  du3t particles is B vorj  intri,.;Uing queatian Fmich w i l l  be os- 
seedingly diff lcult  to w i e r .  

Are the  dust particles 

. of U%? Can g e  rosgiratory protoctiva dovices asfiioh have bcen Zound 
Usdsrlyinf t;?eso 

is tho radlathn toleranoo to ?oint 
' 

Saluble hstsr  Bone mpositia 

A chronia inluxlatian o x F o u r o  sa;c!y to such et naterial e8 uranim 
hexafluoride nould p e n i t  t h e  o b s o r m t i o n  of t!!o mite end na.Titude of 
urclnim CBpositiO3 in bone 0-r 102.; poriod, evidences oi' radiation daxere 
and of chmical dtcs,.;o = o d d  be aou.;ht. 
t h o  laxr g o w r n h g  t h e  lon;-tine accuulet im of uraniu in the skeleton. 

An a t tmp t  Tould bo nace to define 

Tho S i t s  of ccute u r a d u a  pol.smln.; has been carefully i n m s t i y a t c d r  
the principle  ah,cn;as occur in t h o  prorl;z%l convolutcd - h > d e  of th9 kitmy. 
Scne e v i d = c o s  o i  chranic o r ' i k i ~ t ~  b3th in t h e  k lb~oy  m d  elsoxhera, f o r  oxzq le  

not  to oxort i t s  poismou.s ac t ion  by coxbinztiai  u i t h  C,9 cnzpes,  but carboxyl 
G r  p:ns?hzto ~ r o u p a  are i r ,? l i=tcd.  
w i t h  glucose aatabolisn aro b h i b i t o d .  

t h e  heu t to?o io t io  i3:y3A&i# have heen aiscovorod. Uraiun has besn 6hc.m - 
SyziiYcally, ccr tz in  mc;3es concerned 

Sinco the control of uranirn poiaonh2, 
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tha davelo-ant of t reabeat  of acute acraidenfal higb-rrtolde exposure, the 
.treaizsent for injury arising frcnn ahrani0 e x p a w e  (if my), the discovery 
Qf aeu andnore delicato b ;cw of dotact- injury or of follwdq the  dezree 
of ezqosure, all &re bost approached tbu?A the kncr;lodge of tho necbicm 
of uran%o;;l p o i s o h g ,  a n i n i z  mount o f  research rhauld continuoualy be 
diraoted along there linor. 
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