
.- . . . .. . . . . 

I hope tbst t h i o  additlnl.L92 informtion wiU. ansuer eat lefZ~c-  
tor l ly  the quootlone you had in a d .  

cc1 IP. B. s, Wolf 
0 3 0  1 5 0 4  
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V i l l i s l p  2. Bale 

I)r. . Shields Varrea' B Beaues t t o t  Information 
hncernhg j'oloniun Pe8earch 

Results of this reser?rckarc (qlven h sereral rs7orts of  
very  l k i i t c d  distribution a d  aro sxxxrized in 8 Surve7 701use for 
the 'Jatio-1 i :uc la r  -aergy Series (Xv i s ion  VI, Voltme XI11 which 
i r  presuzably now avaiting pu3licatioa as a classified volume. 



At the ayton p h a t  i t  MI found that eQasurs to I>a~onhr3 -8 
ma &eat t i t  ntzxtrous fndivlc?uals had, in fact, greater body 
concentrations of po1oniL.n ,than our resclnrch Lnrllcated ought to 10 
penittad. A l t h 2 w h  by inyraved nethods exposure to poloaim baa 
decreased considerably, ladivi&ual8 at -hyton still crsrr7 3:aloniarn 
cuncentratlons in their bodioa close ta the r=axiaw e l l o a b l e  on 
the basis of our rmczm% A csrefifi gamey o f  the Zr%:nt 5tc.%'ds 
of Polonim Palerp.nce Y c t i n n t i m s  c w  bs faa=rd fa our recent re2ort 
under tnat t i t l e  {uA&, tictoker 14, 1%). 

Recent end Pmsent  3eseArch et b c k s t e r  - Thutng the p s t  
two peers rassarctl on ~ o i o n i i n  m,s c . m t x u ~  at ?'schster. 
been found in F r e l i x a r y  vDrk th-t A i  (Sritish rinti-kwisfte) 
spd related nrbskacos m m w b t  incrase poloaim excration in axperi- 
m e a t a l  anLxa1~ and a l s o  reduce taxic i ty  e a  neasured by le tbal  effects. 
A163 va b.ve found t h t  kidney l e s i o n s  nre &monstz&le in rats . 

following cin,$Le doses lower t h n  we 2nd peviously r e l i z e d  exerted 
deleterions effects u3on tnls oryJ. Z d s  l~sion, demnstrated 
hi9to1ogicd1y, ray bzcone a 1 k i t l n E  fzctor 'in ?ex?iissible doege 
ca1culztbna sine0 i t  i s  corisi2aF-bly c3re PArltcd t!xm zmy p e n v l e n t  
'blood ckwuzer at the m e  &sage lovel. 

It 

G O O  I 5 3 b  = -- 
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sach a b  tumr induetioa- that my be induced in t h i s  or- at  the - -  - 
present pemit ted e w s u r o  lmelm. 

*their studies mzy be mneCrry indicated on polonim excrotion 
in huwui sabJects following eb in i s trnt ion  a t  i i 3 1 ~ t s i c  l eve l s .  
'2he patient8 with leukeaia studied ray not bo rqwssentatire of 
laman subjects as a vhole. 

increasing polonlua o-rcrettn aad decressing taxicltj, t3 the point 
that .tho util ity of  onti-al Eethods are horn as applied to c a s e t  
of aocidantal humn over-eqoswe. 

Additional vork ?er.h?s afiatxld be carried o u t  on nethods of 

Biological rcseTrch so fcr caacuctetl bss been dmat ent i re ly  on 
an e-qirica'f basis ta anwer specific htsltb ?ra'blws v i t Y ' l i t W e  - 
attention p i 3  to tilo c k e a i a 1  natura 03 ~ o l o a i m  or to t h e  ~ laVule  
of polonim nets'oolisa. Such 'Sesic vork on tL.9 mstzbolisn of -mloniura 
in the bady i s  aeri;a?s i n r ? h t e d  ta ?ravIde a core sure fon=l&stion of 
baric bhchmical a?zd ~ h , ~ s i o l o g i ~ 3 i  knovle4,yi1 on which to build an 
u l t h a t e  deterxination of LS w f e  e e o s u r e  lerel. 

P M l y  polonitn, because of i t s  relqtite ease of bnndll.nr< end 
quantibt lve =ssure3azt, 3eca-ase of i t s  wide a i ,  cmprea v i t h  most 
othar A T J ~  enitti,?:; e l e x a t s ,  r c l n t i v d y  u i f o m  distribi;tion in 
the body, a d  bec3usc of its convenieat  ialf-Life,  m y  7rovide the 
best  tool f o r  E general i n r c s t i e t i o n  o f  L L ; ? ~  rzy toxicity. Its 
acute toxicity,  f a r  ozz?zcai>le, is, 00 a rsa ioac t iv i tybaa i s ,  s o m  
A h e t y  t t o s  es grert  8 8  r&dim. ~-2i.s is bzcauso YZX~IXTI i s  ra3idly 
traasxrttd a d  stared ia c d c i f l e d  n r e t  virsre its  acute t o x i c i t y  
i o  n o t  hi& 2o lon im.  on the o tber  k n d ,  remxins 'Largely in soft 
ti8SUe6. 

Research on wlonim at 2ochester M W  represents the only work 
Underrny on tax ic i ty  il.ue to a l c b  radhtion. f t  nsy be d e s i n b l e  
to have each invest i@Ltim work cant'nue in this r m j e c t  t o  provide 



t 
. .  I 1  .. 

A dioadtanbge of work ea poloaitln has beea and perbapr will 
ooat lmo fo be Its classif ied xzatare, 50 t i t  uark 01 this subject 
&eo not pmuise to t i e  investimtar the reverda arsbciatsd nith the 
n o w  pu'bllcJtioa of research f i ad lngs  

Distribution of %?.arts - - The l h i t c d  diatrihtion of reports 
on biological stuiizs w a t h  rdloaiuzi nentiosed earlier u e a s  that in 
moat of the o?emtianal ami rssearch ares8 of the dtamio Zrrergy 
&nr;li8SiOn no informtion is a r s i i s b l e  on the rsaul ts  of the Fnveeti- 
gatire work at ?achsster. 
interest not on17 tr, mrkcrs w i t h  p lon luu  but b3 persons interosted 

p h i s  suggests tmt it i s  perizqs advissible either to emedits ths 
pablicetbn of ' f h e  clossif led mime of the - ! a t i o l a l  Aiuclcar .Inern 
Serlea in which tho re~ilts of this work is contained, or e l t s m t i v e -  
ly to Issue the contexlts of this ml*j;le ae a classified r z y r t  from 
the Rochester areae It; i s  a nruruscriyt of t o 3 0  730 mewritten 
pages 

Sone of these results are certainly of 

,.la other alpha mitt- eleoents a d  in n d i a t i o n  taxicolorj in eeneral. 

m : n t  Yil lLara P. Bale 

0 0 0  1-508 t .- 
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Mom to: Dr. Henry A. B l a i r  

For c lar i ty  the analysis of the tistabolisn !fax4 of the 
University of Rochester dedical School is outlined as foUmrs 

( A )  total cost  

(b) costa other than salary 

2. Contributions of l k d i c a l  School 

8. Analysis of Total i’atient Days 

C. Tabular Breakdown of Cases studied i n  1948 

D a  Current Resulta 

& Proposed Research 

t -- 

I 



. .  
- bars to: Dr. Henry A. Rlair -2- . .  

1. AEC Expenditure: 

(a) The cost of the XeJtaboUszu Zard for the year 1948 1 8  
a g h t l y i n  excess of $26,600, Absolute cos t  cannot 
be determined until the expenses of the f U  period 
are u o q i l e d .  

(b) A charge of 35.00 per day per patient to cover cost 
of food, a d i c i n e s ,  x-ray and sidlar services  
f d s h e d  by Strong Alemrial Hospital. 

A charge of approxiciately 650,OO mnthly t o  cover cost 
of special chemistries, electrophoresis stuaies on 

.blood protein and the U e .  

An average charge of C50,OO (F, $10.00) to  coyer c o s t -  
of transportation of each out-of-town patient from 
his home to hChe8ter and return. 

Travel charges' for professional.yersonne1 t o  scientific 
met ings  according to project regulations. 
cost i s  tC0,GO per t r ip .  

Average 
Total t r i p s  during a single 

par - five. 
Apportioml cqenses for insurance, teleFhone, etc., 
distributed throu3jhout projsct ht large. T;Ls probiem 
pays agproxioately 2.0 - 2.52 or' t o t a l  amount for this 
type of expndltBwe mnthly. 

Cost for apparatus and e w p n e n t  is shared w i t h  U. S. 
AibUc Hsalth Scrvice Cclncar Iieeearch Grant rrhich also 

/ supplios 213 of t h e  teciinician services. This cost 
i s  negl ibible  and does not exceed j25.tXl mnthly. 

2, Contributions of Zedical School: - 
An analysis of the contributions of the u e d i c d .  school 

and the Ctincer rtesearch rl-oject ( h b l i c  health Service 
Grant) tovard the au;.port of the &tabofism Xard shoas 
the follo;iing: 

1) In facilities. t h e  departzent of medicine f u n i s h e 8  
the  four bed nard, (UIQ t i r c e  laboratories.  
glassbare 6rtd su+Ues a r e  largely &*&-chased by t h e  
Cancer Research r r o j e c t .  

C i l f X l i C d l 8 ,  

2) Salaries ( p a r t i a l )  of ~rofessional personnel paid 
py t h e  Deprtment of Aedicine, ;~U+,500 

0 0 3 1 5 1 0  
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. 3 )  Salaries of the Canasr Research Group (USPKS) - .  

s7,200 - 1 ,  

4) Use of the chest laboratory ( a p p m x b a t e b  half 
. time in 1968) baaed on annual cost of ;;15,m - 
~ 8 7 , s ~ .  

Total $29,200 

8, A n a l y s i s  of Total Patient Dsys: 

An analysis of the t o t a l  patient d a p  i n  the,Aetabolism 
i?md indicate8 that i n  194d B total of 627 are recorded. 
breakdonn shows 380 of these mere apent on problem of A X  
interests  and a? on interests of the Departuent of ZedLcine 
and h b U c  Health Service. 

C. Tabular Rreokdonn of Cases Studies in-1948:- 

A 

- .  . .  - . _. 

- Dates Dia Kno ei 8 Lclboratory Tests Ferforz?: - 
l/l - 1/12 
1/7 - 2/2 Beryllium 2oLsoning: Respiratory Studiea 

1/g - 217 BaryllLu3 i;oiooning* Respiratory Studies 

Xcu$e RheuLlatic Fever 

2/0 - 2/21 Addison's Disenae 

2/9 - 3/29 Horsal (Nourocirculakory hsthenh)'; 

Period I. 2/13 - 2/18 
UI. 2/23 - 2/28 I II. 2/18 - 2/23 
IV. 2/28 - 3 / ~  

v. 314 - 3 / 9  
ta VI. 319 - 3/u 
' vu. 3 / U - 3 f u  

3/15 - 3/28 Barylllucl toisonings 

Albumin, Nitrogen, C a l c i z  
Fhos?horus, rotass iw ,  
Sodium, and Cnioriae 
balances. 

Nitrogen balanoe 



e 
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Diamosis Laboratory Testa kerforzed - Dates 
7 

Period I. 4/23 - L/29 
11. k/29 - 5 /5  

V. 3/17 - 5/29 

a. SIX. 5/5 - 5/11 - n. sill - 5/17 

n* 5 b 9  - 5/29 

Uttogen balance - 
radioactive sodiua exchangc 

514 - 6/30 

Period I. 5 / u .  - 3/17 
II. 5/17 - 5/23 
III. 5/23 - 5 /29  
Itre 5/29 615 . V. 6/9 - 6/U 
VI. 6/25 - 6/30 

Nitrogen balanos 

. .  . 

611 - 6/26 Anorexia N e m s a  

Bodgkin'a Disease 

Nitrogen balanoe 

Hitrogen, Calcium, arid 
Fhosphorus balances on 
varying Nitrogen and C a i o r i  
intakes. 

617 - 9/13 Cirrho B is* 

Nitrogen, Calcium and 
Phosphorus with m d  h i t h o u t  
testosterone 

9/7 - 10/8 (Ist stay) 
10/26-U/4 (2nd Stay) 

BaryUun roisoning* 

. 

Period I. 9/15 - 9/21 
11. 9/21 - 9/27 
1x1. 9/27 - i0/6 

* ' LV. 10/27 - l i / 2  
* v. 1112 - u/s  

VI. u/s - u/u 
. v n .  u/17 - 11/23 

Nitrogen, Calc iu ,  
Fhosphorus, Chioriae and 
Sodim balances G i t h  and 
without testosterone 

- -  0 0 0  i-5 I2 L -  
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10/3 - 11/24 

January 3, 1949 
- - .- . -  

Diagnosis Laboratory Tests kerf0r-c - 
Mtltastatic carcinoma* 

0 

mtrogen, Calcium, Fhos- 
phonts - Iiadiation 

Cuehing's syndrona 

Cardnorpa of Adrenals - died- 
Aldcerpic  Leukemia 

19itrogen, Calc im,  
Phosphorus balances. 

I 

I 

U/26 9 32/3 h l ignant  Llnlanam 

Period not completed 

U/26 9 12/23 FWnnnary Insuf f i c i encp  

Period I. 11/28 - ~ / k  
u. 1214 - 12/10 

III. U/10 - 12/16 
fV. 12/16 - 12/22 

l2/3 - Still on Division 
Period I. - U / ~ O  

XI. 12/10- 12/16 
1x1. l2/16- 12/22 

Carcinoma ikophague 

" IV. 12/30 

12/28 Carcinorca Ovary+ 

Period I. S t a r t e d  12/30 

mtrogen, Czlc im and 
hosphorus bdances. 

Nitrogen, C i i l c l ~ ~ ,  
Phosphorus and Ohloride 
balances . 

Nitrogen, Calcium, 
Phosphorus bzlances with 
radiation. 

. 

8 G O  I 5  i -3  t -  
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a! Xeum tor Dr. Henry A. dair -6- January 3 ,  1949 
. .  

-... 4 D. Current Results: -- . - -  
Results obtained i n  t h e  ca re fu l  study of a series of cases .. of chronic pulmonary g ranuoxa tos i s  3f b e r y l l i u  workers of 

Varying grade8 of s e v e r i t y  can be outl ined aa follows. 

1) A carefully control led analjtsia of t h e  respiratory 
physiology of this disease has been made and reported, 
(in cooperation w i t h  C e w t m n t  of iedicine), bcliester 
Report. Thi3 s e r i e s  of s tudies  i s  t o  be extended. 

2) Nitrogen balance atudiaa on A series of pa t i en t s  have 

. toward h p i r e d  u t i l i z a t i o n  of nitrogen oven a f t e r  
shown a f a u l t y  absorption of nit ro3en aa well aa indications 

tes tosterone.  
a gsneralizzd r a t h e r  than solely D Fulmnary phenonena. 

. There i s  also an in r ;a i rmnt  of Uver function. 
.’ . one pa t i en t  with 3 siriiar degree of Fiver involveGnt  did 

. not show similar changes i n  ni t rogen metabolism. 

This suggests t h a t  bery1Uu.m poisoning is 

Study of 

3) It has been sugeested that visceral anoxia cay be tho 
cause of t he  f a u l t y  L;n,ttlboLsrn. Studies  are in progress on 
several cases of anoxia due t o  pulnonary fibrosis t o  
a t t e w t  an ansner t o  this question. i a r l y  results ind ica te  
no s imi l a r i t y  betneen the two types of cases. 

4) Lon l e v e l s  of ur inary  keto steroids have been observed in 
all pa t i en t s  w i t h  c l i n i c a l  disease. 

5) Routine complete t e s t i n g  of he.aatologica1 and clinical 
laboratory pbenoaena are i n  t rogress .  

6 )  Tu;o t r ia ls  of Cytochro;;e C have been unsuccessful as t o  
furnishing any r e sb i r a to ry  benefit. 

7) In cooperation rith t h e  ULrHS study as to th, * metabollo 
. e f fec t  of i r r a r t i a t ion  (x-ray) or. canceroua subjects is 

being car r ied  out. 

E. Proposed Research: 

1) Continuation of the a e t t b o l i c  e f f e c t s  of chronio  b e r y l l i u  
poisoning. 

2) Study of t he  possible zc tabol ic  changes of employees re- 

3) %tension of s tud ie s  of the a t a b o l i c  e f f e c t  of i r rad ia-  
tion w i t h  Cclncer iiescarcn Gmup. 
if c a m s  ( n o r u l )  acc ldsn ta l ly  i r r a d i a t e d  could be re- 
femed f o r  study. 
is the urinary steroid excretion. 

covered froa actlte b e r y l x u  poisoning. 

L t  would be appreciated 

C.f . a r t icu la r  interest i n  this group 

0 0 0 1 5 1 4  t -  
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. 4) Other studies a8 outlined Jn original proposal for the 
* s&&olisro unit. 

. 

Joe W. Howland, LD. 
C h i d ,  Division of A d i d  Sonriues 

. .' 
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It is probable that no other e l m r m t  ha8 ever received the h b n -  
8iW tOXioological study that has been cccordod uraniuaa. The o a p b e i s  has 
beon laid on the dove losen t  of a a f e b j  standarcin f o r  t h e  cont ro l  of hoalth 
hazards arish; fraa the contaxhat ion  o f  faotory and laboratory air w i t h  
u r d m  cmpounds. Us28 and r e sp i r r to re  have been t o s t e d  in aC?los?heres 
of uroniua aueta. 
ing have bee3 sou:&t. ( P r o $ ~ l ~ i s ,  aetcction, and t&ab&t ' '~e 'ba-sk 
approached through m undorstmdinz of the nechanian of u r d =  poisonhg.) 
Noat of t he  r e s u l t s  of tiiis nork hnvo boon col loctea in*& n o n o ~ o p h s i  t he  
f i rs t  one, "The Pharzlaoolos and T o ~ c o l o z  of Urmiua Cozqoundr, Voluzle I", 
describes the a h o r b t e r n  tox ic i ty  s tud ies  and probably will a??ear in 
A ; > r i l ,  1949; t h o  second one, "Volul3e II", prcsonts the results of t he  c h t m i o  
ixhalat ion s b C i e s  cad will be subzittod f o r  publication a a r l y  in 1849. 

Setinode for tlle r e c o p i t i o n  and cont ro l  of uraniua poison- . .  

' 

. 

X t h  such n l a r p  m o u n t  of e F o r h e n t a l w o r k  already i n  hand, 
&lo t o  ask w h a t  fu r thor  i n f o n n t i o n  i s  desirod, and why it in needed. 

it is reason- . 

3 

9 =mi= eXpos*zos in experimontel ez~isnls l i o s  in *&e rad ioaot iv i ty  of 
urcmiu exd e q m c i a l l y  of earioliec! uraim, 
i n  c a v e c t i o n  w i t h  exposures t3 t ! !o  dust fron the ataaio pilei here the 

E rx i ioac t ive  hnrard is &13=38t a t i r o l y  due to fissim products, but L\e 
behavior of t!m pa r t i c lo  =y be mora chsrf ic tsr is t ic  of uraniun oxide. 
Darinz t h o  f i r s t  years of  m r k  on uraniup toxicolo,=;r, a t t m t i o n  xaa centered 
on the 2rovmticm of cheaical  piso=lin;. Tl.9 low r ad ioac t iv i ty  or" wmim 
reduced tho d n q c r  02 radiation dnrJa;c in short-tom expoeuroa (5 yenre o r  
loes) t o  a p o i c t  whore it m e  dlsrecarded, E O ~  that tho cnergoncy ? b e e  
of t he  u3e of ato:lic m e r 3  b a s  parsod nnd oqosures t o  uranim coxpounds 
are  ant ic ipated :or t!!a worldz; l i f e - t i s a a  of inLus t r ia l  a d  Ir'mrntory 

S O O r o h  for rndia t ion  d ~ ~ g e  has f'iret in?ort=ce, and tho search for chmi- 
Ca1 toxicity i t 3  ro1oi;atQd to a secondary role. 

The pr inc ipa l  reaaon for oxtendin; and r m ~ l i f y l n g  t h o  studios of 

A oo=l?licatod addanam arises t-3 ,.' 
. E - .  
q.i, 

g T .- s .;- 

,r *-- 

-yz\ 

=. 

-. 
' 

r '  

7 ,-; 
v\ - 
- ' t  I persmnol ,  loa-,-tine to l c rmce  s t u d i o 8  chauld be uxdertdcen i n  rh ich  the 

u.. 

4 -  
h - .  

At present throe lizss of continued resesrch w e  o lea r ly  indicated: 
1) t h e  atudy of a n h a l a  eqoecd  t o  insolublcr u rmiu  dusts to obszrvo tha 
kndoncy f o r  urrnilu t o  a c c L u l a t e  i n  t i ,e  1 ~ ; s  end p u ' z o n q  l p p h  nodes; 
2) t h e  study of enha la  o q o a e d  t o  solu3le uraaiua dus t s  t o  observo tho 
deposit ion of  =ur?llim i n  +be bone; MZ 3) t5.o e luc ida t ion  of t h e  h t h t e  
mechnniaa of urmim poisozlin; a t  t h o  cxzymo lovol. 
top ics  nil1 bo daacribod briorly a1 f O l l C J 8 ;  

L c h  of these &!eo 

630 1 s t  b 
I 
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fnroluble Dusts: Lung Reten4doa 

b a result of year-lag iakalatian dtudiea of antnal6 oxposed 
to ahoupheres contaizb? UFL and tJ02 durta, rerpsotiwly, evidcaeo ha8 
been occmulated tht inaicaGr that p r o h g s d  exposures to sir 0a;lcentrs- 
fiona of 600 p: U/in3 would not $vb rise t o  t h e  typiaal renal chm~es  or 
uranlua poisonins ( o h d c a l  efr'aot). Honowr, the doposition of uranirn 
in the  lmfs and ospecially h the whnary  tm?h n d o s  -an surpristngly 
high and Islcht in ao=e hdivid-la be eamected to exceed the tolercnoe for 
alpha radiation of 60pz U / 2  euzcested by Q d e  (for U with tho natural 
lrotopio c o a y s i t i o n ) .  Calculations from the l h i t e d  anount of data on 
t h i c l  point 8u;:eat that the half-life of bsoluble uran in  in the lung or 
pulnonnry l p ? h  nodoa i e  02 t!!e ordor of 60 t o  100 C ! R ~  arJd a naxirjUm 
exposure l eoal  has been recoznendod a t  200 to 2 5 0 ~ 5  U/33 v i th  *e proviso 
of a 4-imeka vacz~tloa. 
uranim m d  since the s t u d i s s  have bsocl-'lini.tod to *ne year, o x c e ~ t .  for 
tu0 or t!!se dozs exs?insd ai'ter 2 yc~rs, t b s  i q o r t m t  relntionship betxen 
uranim dust concentrntim cxci lun; r o t s t i o n  should be h v e s t i t ~ n t a d ,  
dowlo3xent of rediation in.j-xy m u l d  be tke  najor critsriont  ho:z=r, 
t h e  p o s s i b i l i e J  of existame cf a chraslic t - c e  of  uraniua poisaning haa 
tlevor boon rulod out and should be oarofrilly eqlorod.  

- 

S h c e  th3 stuiias to date have not ueea arichod 
.. - - *. 

The 

Current s t u d i o s  ham barn d e s i . p o d  to furnish esaozltisl hl'orna- 
t lon t l m t  m o t  be i*I head bofore e rcally l&- , - tho  stutiy of ths in3olu3le 
dusts (pronnably  UO7 xould *xi used) c m  be b.j,-t 
particle  size ncd t o f i c i t y  of C&, 
to duot concmtrktim and particio s ize ,  
roaovod Pro3 t\e luss, f3r e - u - ? l e  by c l l f i a r -  action, by pfiayocytosia or 
by sohtio?l, 
of  the toxicit./  of U3O3 to tht of 502, 
uO2 dus'cst thoso aro a l l  ? r o b l c x  basic ta a l m g - t h e  s tudy nnd are, at 
present, m d o r  Fnvestipstio9. Tt.asa imeat ics t ions  are  a l s o  i'dmcntal 
to tho Gmeral problzm of i a h l a t i c m  toxicolo-;;r m d  will be iz73r-t in 
the future ia tho t a s t i n :  of m y  product. Ejacsuso 6 0  EUL? i s  !uo..m nbout 
uraniun poisminr,, it is ?osai j le  to y e t  a t  thsse g m o r a l  pr inc ip loa ,  and 
t h o  o-porimco ;;abed pro-ridos a beaia  for ssvin; t i m e  and money in the 

1) thc  rslatdoa batman 
2 )  tb lun,; r a t a t i o n  or' UO, as related 

5) ths  nema by nhich"UO2 i e  

4)  the t o t f s i c s  of ure.ii.cn i m e  productim, 5 )  t h  C z ? p r i S O n  
6) the characterization 02 i,?<ustriel 

&Si@.!ls Of b a t s .  

The ehrmic inhalatian eqosure r tud ies  envicioaed rrould crqloy 
an anrichod urn.nIu3. ro?ros0~1et i r s  of the x o r e t  hatnrd c3cmntcr3d in 
i n d u t r y  or in Inboreto?{ d i c s c h a t z d  a t  dust conccs t r s t i oaa  c r i t i c a l l y  
related to tho conce-ctrotion i r o a i c t o d  to bo free f ro2  dmfcr, e i t h e r  n s  a 
reault of r a d i o a c t i v i t y  or 01' ci-mica1 piswin;. 
would bo choscn 03 t h o  baaie of t!le c h r e c t o r i s t i c  of htiustrial e ~ o s u r o g .  
Larzor e z k z a l a ,  for exsn?le, doza, or ;mts (parinps m n k a y s ) ,  -could bo 
teOt3.d omr periods u? to 10 or m r e  ycsrr, 3- a suitzble s u b s t i t u 3 o a  
mlendcr, n ?r3;ra oi serin1 studios c a  be i n s t i t u t o d  s ~ u l t ~ o o u a l ~ ~ .  
carefully selected e d  l i z i t c d  zrou? of teats  nould be a p p l i e d  to oxpcrhentsl 
anianls to nzasure t h e i r  rospmsea. 

2.9 duet 7cticle s i z e  

A 
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- 
fn t h e  near futuro PII extension of the p i l o t  studies just bezin- 

nhg an the hazard cui8hg froz p i lo  dust nay bo oonoidcred as a clpecial 
and unusual came of the insoluble  du8t problen, 
prinoipally IiOa and are there t D x i c o l o ; i d  efl'ects Idont ica l  with those 

effective agshct  UOd be a p l o p d  against p i l e  dust? 
queetions i o  a more ? w a b = t s l  onas 
d i s t r i b u t i o n  such a8 30uJ.d ariso f roJ  a rolativoly fez dus t  particles in  
tho lung c o q w a b l o  to *at frm s a c r a l i t e d  m a a t i o n  such n8 nizht follm 
the  inhalatian of r a d m  or e q o s u r o  t;o I- or gm-a rays? E m  t h o  body will 
t r e a t  o cozlplioatod physical mixture of t,",e f i a a i a c l  prohots  distributrtd in 
or on t!!e dust p a r t i c l e s  it a vory  i n t r i y l n g  qwatlcm Fmioh Nil1 be os- 
oeedingly d i f f i c u l t  to anmr. 

Are t h e  dust par t i c l ea  

. of'U02? Can tho ros2iratory p r o t o o t i n  dovices vhioh have bcen found 
lhderlyin;; t h s o  

in tho rndiation toleranoo to no in t  

Soluble Dusts: Bane hpO8i t i cP  

Baa t h o  yoar-lmz studios  of nnkaals elposed to ataos?horos 
con tah ing  uranyl nitrete,  urp=1':1 fluxido mc! urcsiun t e t r ach lo r idz ,  data 
have bet= darived t o  ind ica te  t!,ist prolonped e-osurss t o  ekos?hcrcs cos- 
tainin;; 02 t h e  ordor o f  5 0 ~  5/33 p = o k S l y  aould ~ 9 ~ 3 r  g i w  r i a 9  to the 
kidnoy chxmfes 02 c h r a c t e r i s t i c  u r a ~ m  ? o i s o n h < .  
elm, it boc%qe a p 2 a r e n t t k t  tSo t x m  cont?zt of umim increased pro<rss- 
SiW1y wit!! cx?osum m d  t h a t  t h i t  is t h e  o d y  sits o f  accunulaticn of 
uranius In KCO body. T~ia quest icn  of rsclatica da=a;e frca such a deposit 
c-ot be r d e d  ou t  xithsut p r o l o n p d  st;lc$j. 
factor8 omtrol l in , :  fa28 a o p o a i t l a n  ana nobilkation of urazdua are already 
undermy. 

Frm tl?esa studizs 

Baaio problcxa such as t!!e 

A chronic lnLalation oxr>ooure s t u t y  to such LL mater ia l  e8 ureniua 
hexafluoride aould p e n i t  t h e  obsorration of tho rate end naTitude of 
uranlu3 C e ? o s i t i m  in bona ovcr 1022  por iod ,  evidences oi' rsciist ion dn-xep 
end of chmicsl dc=ls,;o uould bs 80u;ht. 
t h o  l a w n  g o ; r a m h g  t h e  lon;-tirre accmu1etio.n of uraniu in the skeleton. 

An a t t m p t  would bo rzce t o  define 

Tho S i b  of ccute uranim p o i s m i n - ;  has been core-fully i n - m s t i y t c d s  
t h e  principle ohm;;33 occur i;l tho ?ro&El ccnvolutcd Srr3ule of t h o  %i&oy. 
S a m  evidollcos or' chranic or 'hc ta  b9*h in ths l c i h o y  and elsozherd, f o r  oxazi?le 
In the  h e m t o ? o i o t i o  8:J3̂ &X, have been discovarod. 
n o t  t o  o m r t  i t a  poiscnoun action by coztbinctiol? with S9 cnzv;3ea, but carboxyl 
G r  _n:ac)s?hto p o u ? s  are  i r . ? l i z t c d .  
With glucose so tabo l i sa  a r o  b h i b i t o d .  

Urzniun h m  besn shcm - 
Specifically, cc r t - - in  mtj-es  concerned 

Sinco the control of urmlua pOiSQnb2 ,  

, 



.* 

tho delelomaat of treatront of scute aoeidental h i s g r a d e  exposure, tho 
freskant for injury arising from ohronio oxpxwre (if  my), the discovary 
of new and nore dolicato-t;oans -of dotact* .inJcry or of follo-dxq- the ciepm 

of \vBzzIua poisod~s ,  Q ninL?al m o u n t  of research should continuously be 
dlraoted d o n 3  these linds, 

Of 8XpO8uF8, &dl bo& approached thur.;h the hWlOdg0 O f  tho n e c b i a  

Harold C. Uodp 
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