
What l a  acute uranium mroribed In 7 rpecier o 
poisoning? dog, rat ,  rabbi t  

What type8 (kLnd8( of 
oranlur polronine are 
f om&? 

1. Marrive - k i l l r  within 24 houra, l i k e  acuk 
heavy metal poisoning, e . ~ . ,  m r c ~  

2. Acute -- k i l l 8  in 1 t o  3 mekr, rsotemio 
l i k e  mercury bichlorlde 

3. Chronia -- per r l r ton t  - I l l  hea l th  due t o  da l ly  
O X p 0 8 W . r  

How nuah uranlua i r  
rmquired t o  produee 
(1) n ~ ~ s i t . ,  (2 )  aaute 1. Marrive by 10-30 .e. per kg. body uelgbt 
and (3) ahranla type8 
of poisonin@ 2. Acute by 3-6 .g. per kg. 

Rerultr mortly on rata: 

3. Chronic by dletr  aontaining 0.1 t o  20$ cb 
variow -1- co8poudr 

can uranium compound8 Three group: 
be clarred Into g r o u p  
011 t h e  baais  or 1. Highly toxic ,  e.f i6 

toxicity? 1 Mid-toxic, e . p . 6  

3. 31lebt ly  toxio, 

c t o r  betmen cpoupoi 

1. 10 10 t o  100 t b e r  ar toxic a8 3 

" 

Can maxLnum allowable 
concentrations of been eupported: 
various uranium duets In 
a i r  be reconmended bared 
on animnl t o x i c i t y  
rtudler? 2. r l i p l h t l y  taxla  compaundr 

Remamended mxlmum allowable ebncentrat lono hat0 

1. toxic CcuapOundtY 

Borr tapartant i r  the akin 
as a route of t o x i c  ex- 
potlure? 

Hundred8 of r a t e ,  rabbi t8  and guinea pip8 have 
been expored t o  known do808 on the rkln. 
Rabbits are highly surceptible;  mn WOPB .oa t  
-81 8%- 



PRO- SOLUTION OR CCWf!RmfO# 

Can'sinuto amountr of 
f rotaplo tuanlll8 k 
rscelred fraa concentratod cheaply. 
'e\mk' roiutian+r other eleasnto? 

D?. ?lap@ portocted a method of ahenical recovery 
of 99 p l w  per cent of ouch urmlum, elmply and 

Can a l l  radium Ea roeorered 
m a  elage of U r a o l l m  prooorr 

Heceeelty of rtatod da i ly  
me xi mu^ intake of fluoride 
t o  aroid polrcaiin~. 

Ir calcltm mtabolirm 
oasmscted w l t h  uranlta 
and fluorine paironin%) 

1. F2 high ~ X ' O U ~ U I ~  burn 
a heat burn or  a fluarido 
bum? 

Dr, F l q g  codprated In dorsloplnp copnclp l ta t lan  
vooodurer that work, 

Pmbably boot index - hundred8 of ramp108 b a e  
ohom only a f a  higher than rooamended lovel, 

nuorbe conforrnao in A,Y.C. 3ot 6 p p  ea 
proloct a l l m b l o  expornre p r  day. 

Calcltu aonfomnce in R.Y.C, attended by exprto 
f r a  a l l  partr of country aantrlbutob rymposlrr 
on Ce m t a b l i n ,  

By a i d  ai onglneering derloe, aontmllod hrnr 
rharrod ?z burn ir probably elmoot ont i re ly  R 
heat burn. Thlr dlotatod t h r r a p u t i o  practlw. 

Oraalum ~ n a l y r o r  both cheaioal .ad hlrtologloal 
om m l ~ l r  ahor w k o d  r f fec t r  of uranlto aad 
fluorine exporum, 
rnrnlu doporitlon I n  uranium workem. 

Htrrran ortractod teeth 8har 

Studlor 08 thotuandr of rat# .ad on rworml 
d e r  ahow toxici ty  1088 by oral  rout0 tban by 
lrmg, but o n t i n l y  pordblo t o  got goironin6 
wlth taxla c q m a d r .  

Dr, Ellnor Warm rtudiod #cornu ob o h m l o a l r  
rrrd fouad sororal *I& #om0 ar renr i t ivo  
qualltativo ar remi-qumtitatiro t o s t r  f o r  umnlun. 

f ISSS4b 



RLOBLlU 

Removal of uranium compounds 
f r o m  woebnen'r clothine and the techniques put Into Industr ia l  practiee,  

Agents for  eff ic ient  reomal were discovered 

Doronrtratioa of t h e  
tolerance t o  uranium 
compound8 

By administration of repeated amal l  dares of 
uranium n i t r a t e  and UC14 r e  hare been made 
tolerant t o  l e tha l  dores 

Ejy adainistratlon of r e p a t e d l y  l awr  doses, 
rats hare been made tolerant t o  I! t o  3 t h o 6  
the le tha l  dooo. 

Study of urlnary phenol6 In  ball08 Of 1,s aad 2.5 -8 .  Of U m i U  n i t r a t 0  
uranium poi8oning por kg. caumd rignlfioant changer ln urinary 

phenol output in ratr. 

mfoct  of d io t  on m r t a l l t y  
itarr uruniwa a i t r a t o  

Alkalino d i e t s  docnased and acid dietr In- 
c n u o d  tho mrtality in uranium polmning, 

A rtudf Of t h e  d-0 Of UB= 
r a t u n t i o n  of tho phospholipid 
fetty aoid6 d tho 0-poisoned 
kidney rtrat od. 

A stndy of tho  dogroe of 9a- 
saturat ion of the phospholipid 

Spoiaonod ratr  

Do fa t ty  llmrr oceur ia 
%mi80md m b l r ?  rat8 . 

A r t e t i r t i c a l l y  r ignlf lcant  docreare in tho 
d e m o  o f  tmraturation of tb phorpholipid f a t t y  
acid8 d U-poironod rat k i d n e p  bar boon demon- 

A 20% increase oceum ln the d e p o  of unsatura- 
t ion  of tb, phorpholipid f a t t y  acids  of the 

\ 

f a t t y  acids of t h e  blood of blood O f  U-poiWmd rata.  

Fatty llrsrr an ommenly prorent in U-polemnod 

Sez d i f f e l m e o  i n  t ox ic l ty  
of uranium capoundo 

Dirtributlon md oxcrotian 

t i a n  

?@male ra ta  am ID- 6arceptiblo t o  uranium 
n l t r a to  and U02?2 .dminirtomd intmporl tansr l ly .  

Tb. 06 mn-t ab rat tirawr rftor a ringlo 

found t o  bo tb prlncipal e l t o  of rtorag.. 
of U6 afkr r inglo  lnjoc- h j O C t i O B  h U  b 0 B  d ~ t e . n i d .  Tb, born b M  b0.n 

Tho OXOmtiOB Of 06 ha8 f ~ l l m d o  fn the 
r8t excretion wcum p r i u r l l y  t h r o w  tho urino; 
tho major portion of tho a c r e t e b  U ooner aut 
Tithin t 4  hopM. 

Distribution and o r o n t i o n  
or U4 aiter s l n a o  lnjoa- mind. U ir oxontod mn rlarrly and ln rPaller 
t ion 

Ihr 0, aontont of r a t  tirmer b 8  boon dotor- 

amuntr tL u . Signitioant quantit ior of u 
accumulate in tho  l i r a r  aftor U4 8dminirtntlon. 



A rtudj of cholertom1 in 
IFpolnonod rat8 

IICtfect of r a r i o w  ag.ntI 
on u nit rat .  t a r i c l t y  

Dlrtrlbutlon of u r o i i ~  
lag lnhalatloa 

lbrelopont of a highly 
ronsitin matbod ior tho 
a ~ t ~ n r i n a t i o a  of u in 
b i o l ~ l a n l  matarialr. 

h a l f s i r  of Industrial  urlm 
8 a r p l O r  

Changer in choler terol  oontmt apd d l r t r lbu t lon  
h n o  boon rharn t o  ocour in tho rholo animal 
a d  in t h o  blood, kidnoy, 11-r and adrenalr of 
rata poie~nod h U n l t r a b .  

Adrenal aortioal homonor and tocopherol# 
Wit& t) a a w d  a aolay in mortal i ty  frtm 
U nitrat.. 

f luor lne t r ia  r t h o d  for dotemination of U 
har boon roilnod so t h a t  O.OOOOOO2 me my b 
detemina!l quantltatirolf in biological material. 

Urlne r q l o r  f r o m  Industr ia l  workerr expoad 
t o  U hare ken analyzod by tho flnorlnmtria 
met hod. 

Urlnaq c l t r i a  ra id  iaclraaor a f t o r  U admlnla- 
tratlon; bono altrlc acid romalnr unchaqd, 



Inhalation t a l c i t y  of urarrlur-durt 

a. Sixty 3Oday r tudier  Information i o  now available for the first  tine On 
tho n l a t i r o  rauto t o r l c l t y  of 12 uranium dustr 
inbalod from ataorpherer by laboratory ani.alr, 
-der the s(u0 condltlonr of o x p ~ m ~ ,  tox lc i ty  varlod 
widely and varied d i rec t ly  w i t h  tho so lub i l i t y  of the 
mt.rlal, A slaglr %hour arpomm t o  20 4 m 3  of 
8 0 1 U b l O  q ? g - d t u t  -8 l o t h 1  for COX'talD 0 ~ 0 1 0 8  Of 
m-18 while  bmtr of in8olubb V$e, IQ uwo 
p o t  i c a l l y  non-injwiou in repeated da l ly  ozpamrsr 
far porbdr of 30 darn, Torlci ty  wa8 evaluated fra 
a numbor of arltet la ,  n w l y ,  weight -8'p013m, a m - ,  
b lochu laa l ,  phmlologleal, homatologlcal and pathlo& 
o a l  a-8. The dis t r ibu t ion  of ursnllr In the M i o r  
Of tb 0 r ~ 0 - d  mf.alr m a  alro QOtemhed. 

8.  QaO-PaX' 8tUdi08 Inforrat ion l r  now b o b @  acaunulatod on 5 of the 
lnduatr la l ly  mort L.partant aorpo\mdr of u r a n l q  
U-nltrate, W6, El4, OI, and dDg, on tho t a r l o f t y  
tar a n i m l r  moulting i-y~ar erpcmrmr. ~t 
l oas t  2 lwrlr of eaneontratioa of oach d a r t  arm 
k i n e  tor t06 In a da i ly  2-8hlft 8a8is. 
reloetod frarr the infometion Pained from the e m  
=-day s t u d l a ,  only  s l l p b t  o r  no tolrlclty ha8 boon 
obrened wi th  any of t h e  d a o t r  in  urlnalr that -0 
boon oxpomd t o  dato for  prrlods mpproxlmathg 8- 
monthr. Tb, duet levels 8elocted wora r u l a r  in 
-8t hatancorn, anb mro far above In othem, to thorn 
oxporiencd i. lndwtry. 

A t  the  lmel8 

V i t a r i n  C Metabolism Injection of uranium oompounUr producer an l n c n a m  
of rltaaia C oltcnt lan l n  tho ret. Vitamin C 
d e f l c l r n q  docmaser rse l r tanco of C;ulaea pig8 t o  
tho lnhrlatian of umlum d u r t r ,  

Sugar Me tebollrm Cerboblr3r9,to cntqbal i n m  waa ol lght ly  altered a t  bl& 
l o t e l r  of oqosure t o  ursnltm duet and hflrogen 
fluoride vapor, but wao by no mano reduced t o  tbs 
dlabet l a  level . 

1 I 5 5 5 v l  



PROBLBds 

Sodi*am Bicarbonate Therapj 

&mal Biopoj 

Dletuy Mearbonate docrsased mortali ty in r a t s  in- 
jected w i t h  uranium ra l te ,  but appeared to increase 
the auaaep t ib i l i t y  of r a t s  exposed to a h igh  l w e l  
of uranium durt .  The beneficial effect of the 
bicarbonate in inject ion experiments appears t o  bo 
related t o  the  ralief or recondary rymptaar swh 
aa acidosia and t o  increared excn t ion  rather than 
t o  docreare the Intensity of the  primary k ldnej  de8agm. 

Shown for the f int the, t h e  kldrrojr injured by 
urrnlu rogemratod morpholoeically, but still remain 
a ~ ~ o i a  cp phosphatarre, an onzymo o o ~ n t i a 1  for tho 
proper functionin# of the kidney. 

Routine pathologiaml axaminatlono r0reil.d that tb 
kidney alone Is the  prhaq site of d w  of uranium. 

The procedun of taking a rpbolmn of t h e  k1-y 
am- d i r r ~ n n t  priodr oi 0xp08- o r  m a l 8  to  
uranlun d w t  ha8 been adopted i n  order to f o l l a  tb 
ao- of t o x i u i t j  In tb individual m-1. 

Liver-funa t ion t oa t r  mood ooagulation tertr - protbrombirr a l o t t i w  t w o ,  
f1brinog.n l m l r ,  b m u u l i r l e i n  n t en t  Ion on aniulr  
aporod t o  trranlua dmtr are bo- wed a0 a marure 
of 1nvolr.lunt ad tb l i v e r  In uranlpr poirming. 

a n a l  funation t o r t r  Xnulin, D i c d r a r t  aad Chlorido aloazmao detemlnat ionr  
on dogr oxpoud t o  uranium dwtr a m  being made in 
order t o  a r e e r t a i n  rhothor tho phy8iologie.l dfribnation 
from uranium my prove a -0 ron81tivm indieator  thm 
ro rpho lO~ioa1  ahange . 

Sperm Mot i l i t y  Motility aml othor related propertlor of spenr were 
ruarured frar rats exposed for  revorel ronthr t o  
varfow uranium dust0 without ~oasursbbl. etioct. 

Sampling of uranium dwt A f i l t e r  paper ab a rpbclal grade i n  a r h p l o  holdor 
in air har prarod the m o t  effioiont and earlert  wthod of 

suplin8 air containing uranltp duet.  

Size-Dlstribution of 
uranium duot 

The ubo of a multiple rtagu carcado impactor for 
the  reparation gf circulatlnq uraniurr dust  i n  a i r  
has prarided an effective m a a ~  of gradin@ h a t  
0120 preparatory t o  analyrls. 



RPSULTS 

A new s e l e n i u u - c o a t ~  rrsthod uring a h i &  vacurp. 
technique ha8 been applied t o  rrraniw~ d u t  which 
allow8 par t ic les  of 0,1 n i c r ~ t ~  (10-5 cm.) t o  be mono 

Xlectron Miaroscope fo r  
Size Measureaent of 
certain Wrunitn Dust 

Fmpira tor  Tooting - 
Rotec t ion  of the Worker 
Againat Frsniun b u t  

Ursnium Analyseo - 
(Qtmntitatire Chemical 
Method) 

Tang Retention of 
vmniru duet 

fnhalat ion Toxic it y of 
Flwrlno d.6 

fAhrlatioa 'farieity of 
Wroen Fluoride 

Inhalation Toxloity of 

p d w t  of fluarino 
?ltg)M~ - A bi-  

dIlpor.1 

Approrlnate Toxicity 
'Ibatr on New Y a t e r i d r  
of fndur t r ia l  Tmportenco 

Certain duet gOnO=tOd rror a vapor r f t h  particle- 
rlzea belm the  llmit of r l r i b i l i t y  by optical 
method8 reouimd the  w e  of the eleotron mlaromope. 

V a r l 0 ~ 8  respiratory protective deticor mro given 
ce r t i i i ca t ion  of acceptabi l i ty  f o r  we rq lna t  
12 uranium duntr. 

A rapid, r-le riaro-method ior the  deteraination 
of ursniu8 chats  rampled by tho filter-papor mothod 
in air  by iorroayanldo has boon dsre lopd  ror routine 
uao ln t he  inhalation r tudior ,  

A r ap id  w l o r l w t r i c  mthod by d i n c t  t i t r a t i o n  fbr 
doterripring mle~o-quantitior of rluorido-ion h a  
been 6miaeb which a110~r a 6-roid incream in tine- 
raring, 

A norel dotice employing electronic equipnent far 
the  d O t O ~ M t 1 0 1 a  of h w  much uraniu dust aad of 
what partiale-site 10 removed from an atmaphere by 
Inhalation and the sit of deporit ion ha8 been 
derolopd.  Tho00 preblona hare not beon horetoforo 
O R t i 8 f a C t W i l Y  O O l n d .  

Erporun of mimalr to rariow aoncontrationr or  
r i ~ o r i ~ ~ o - r a p r  for priodr up t o  SO dwr oh-d 
t h a t  0,O 8g/m3 Is a oaf0 oxpomro l n o l .  Thio eon- 
e e n t n t i o n  r e ~ r m t r  but a mlnute qmnt i ty  ia tho 
atDorplurr, 

h0111ti08 woly rad0 arailablo far t h e  rop0at.d tertln@ 
of toxioi ty  of all typor of & t o r i d 8  rurpooted at 
king injurloum to tbr workerr. 
r i t h i n  fro. 24 burr t o  ono woek 
M t o r i a l  I. 

Raportr wero irmmd 
.iter r ~ c o i p t  or tho 



PRORI.RIs 

Aa idor l a  

Omnia 

Blood C02 decnarer markedlf 
Blood lactate normal 
Urlm lactate up 
Urilw rolat l lo  organic aoidr up 
Urlxw very high In rabbit. 

HIgh NRI, urea, creatirq uric acid, reat nltrogbn 
in blood with  decma8.d excretion of aam 

Urlnarl, creatine high, e r p c i a l l ~  aarociated 
with  h i g h  blood NR3 

blycogen smtheair from 
1aot.t. 

Abnorral decreaem after uranium l n j w  
lpormal in anlmala expoad by inhalation 

Effect of d i e t  on 
uranium poisoniae, 

Fbenol red test 

A diet of green8 and vitamin % mpplement har 
no offeat in rabbltr 

Rate of removal from blood decreased f FOB 
lnjoction and inhalation of ursnlo 



RIO- - 
mt 18 the came or 
p r i r v  toric action of 
uranium on t h e  kidney? 

How i o  uranlnm trans- 
ported In plasm? 

Can uranium capoundo 
be axid1't.d or mdueed 
fa tho b o d p  

To l n V O 8 t l g a t b  the 
ahmiaa l  roactionr of 
trrralum compounds with 
protolar  aad  t o  corp .n  
there  reactlanr r i t h  
correspond lug reactions 
involving other hemy 
metala 

-9 - 
IlE3uLlTs 

A @ n e r d  m8ohanism based on a gnat  amount of 
oxs r i s l sn t a l  evidence ha8 been formlatad uhich 
stater t h a t  hexavalent uranium f i l t e r 8  through the 
glaarerulus a b  the bicarbonate complex, and then 
booamm attaohed to the tubular c e l l  wall8 after 
decomposition of t h i s  complex owing t o  various cansea. 
The combination of uranium r i t h  the c e l l  wall6 r t a r t r  
oft  a chain of events which moults in oxtenrive 
tubular  damgo. T h i o  mchanlm night be applicld in 
part t o  tho action of other heavy metab. 

Hexavalent uranltm lr  trclnrported chlefly in the 
fora of caraplexor wi th  Wcarbaaate 8nd protein 
in plarra. Increase In bicarbonate content of the  
plrsru den m a f l y  increaro the  r a t i o  of the 
u r a a l u ~  bound a~ bduarbonate complex t o  thet boflnd 
a8 pmtOb COaphX. 

'h t rava len t  tuanlta Is probably tramported in 

toin, althmqh som m y  bo promnt ar an inrolublo 
axldo. 
mu8t be injected directly. 

PlLLsM, ahlofly i n  ths fori of cOm1.x r i t h  p- 

'fa enter  the plasma a t  a l l ,  U4 probably 

Ebxavalent uranitm Is ~ e r y  stable In the body, and 
in a l l  pmbabl l l ty  i r  not reducod, althou& pa r t i a l  
reduction In bone has not been def ln l te ly  excluded. 

f i t r a n l e n t  trranlcr Is f a i r l y  rtrblo a t  l e a r t  for 
revoral  horn In tho  b d r ,  althou& a l a  arldatlon 
to hexavalent araaltlr occur at  l e a s t  in tho 
pla-. 

A n t a m l m t  urmiua l a  urtablm and oould oxirt 
a t  tho mort in the bo@ only to the utent  of a 
traetion or p r  oont of tbo t o t i l  u ran im pmmnt. 

Trivalent urmlurr 18 unrtablo 2 rould ~ o d l a t e l ~  
bo 0r iQi t .d  If injoateb into tho body. 

Th. roactloa of ursniurr eompoundr r i t h  a number or 
p r o t . 1 ~  her bean o x t o n a i ~ e l ~  lnvostlgated, and t ho  
o b 0 n . d  nrul t r  hate k e n  cornparod with comrpondlng 
rorultr for other LW wtdr .  Applications or t h l r  
work hare been a d o  in r o t t i w  up a n m l  mthd far 
the ana l r t ica l  reparation of uranium rrar bono d 
@oft tiaaue. In addition, possible methods lmolvlog 
the w e  ab 
repam t Ion 

uranI\u ccmpotmdr 
of plasma albumin 

for the analyt ical  
from plasma @lobulin, 



m T s  - 
ard for  t h e  determination of the i roolectr lc  poLntr 
or  proteim are being rtudied. T ~ O  effect  o r  
hexavalent uranium on t h e  electrophoretic mbili ties 
of pla6m protein component8 has been studied, and 
it has been found possible t o  rereme t h i s  effect  
by chemical mbaM. 

To investigate tb  
chemiotry of unnium 
IXI t h e  presence or ai O l e C t ~ D h 0 ~ 8 1 8  experFslbnts. Th8 r e l c t i r s  
ce r t a ln  non-protein 
complexlne a p n t s  of 
biochemicd lmpar t m ce . 

The existence of some important uranium complexes 
a s  anion8 in solut ion ha8 been discovered by mean8 

tendencies of these complexee t o  disaoclate t o  y i e l d  
uncoaplexed Ion0 of uranium hem been d etermimd 
rouqhly, and the  d i r sac i i t l on  constant8 of t h e  
acetate canplexes of uranlm hare been neaswted by 
polaro8raphic methodr. 

The very rmall saomt of pentavalent uranium which 
is pmsent in rolut  ion8 contalnlng hexavalent and 
tetravalent uranlm ham been measured by polar- 
grsphlu method8, 

Oxidation-reduction r tudles  of uranium Ions and 
complexes bave been cerr1.d aut by several methodr, 
wi th  the aim or e s t a b l l ~ h l ~  what chemical r o w  o r  
ururiua would be rtable in tho body. Yucb of t h i s  
work was done by -ana of tho polarwaph. 

To detenaino a seneitiwo 
aad o a r 4  test f o r  t h e  
tox ia  action of uraniw 
on the body. 

A, 
of urinary a o t o l n  g l d  the a m  pho8phata.6, t h e  
onzym catalase rise. In concentration in urine v m  
8-17 a r t e r  t n a t r s n t  of ani.dl0 with very omdl 
booor or  uranium corpopnbe. ~ h i r  toet m applied 
t o  rat., cat., d-, rabbit., and workom indur t r ia l ly  
oxprod t o  uranipr eorpoundr (by inhalation). 

It war found t h 8 t  in addition to the  appeartnco 

Be A portable mchine war h l o p d  for t he  n p i d  
ertirratlon of urinary catalaoo, baaed an a &am- 
r e t r i c  method, 

TO t~e tora ino  t h o  ~ r r ~ c t  
of uranium compound@ on 
en%-8 an& enzyme rystem o n z m  syrtmm bath in vitro and in r i t o  b s  boon 
of t he  body. (Ihese 
symtema aonstltuto 
amst  the entire ca ta ly t ic  
mehinew of the body. 

Tho e f foc t  of hxatalont  g d  in I O ~ O  caeem o f  tetra- 
valent U ~ B I ~  campaundo on a number or  onzymoa and 

determined, a d  in aertain cam8 dotallod ~ 0 a p a r 1 ~ 0 ~  
hevo been made of tho action of mlu compounds and 
other h e a v  motalr on highly purified oryatall lne 
enzymes . 
This work ridod in settine up a gemral mchanla 
for t h e  action of manlua campourd8 on the kidney 
and led  t o  eertrin conc1a81ons as  to  the parol- 
b l l i t l e r  a i  t he ram In urenim poisoning, 
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Such experiments w e n  perfoxmd on t e n  ro ld len  a t  
Oak Ridge, which Included kidney and l i v e r  function 
tests, and sensitire urinary t e s t s  a8 well as  
analyrrlr or urine r or uranium and f luoride.  Tn 
addit Ion c l in i ca l  ~ ~ a m i n a t l o n s  of t h e  soldier8 were 
rad@ by the  mdlcal rtatr, 

To p r i m  the k r t  avail- 
able laboratow t e s t6  en 
pernone exposed t o  uranium 
cospaandr by Inhalation 
r l t h  the purpoaa ai deter- 
ninlne whether or  not t o r i b  
et ieets  could be detected. 

To derlmo a rapid and 
a e r u l t l n  mthod tor the 
deterrfnation a t  fl9raribo 

To der180 rensltlre 
wthad fir the anelwb 
of araniu compounds In 
ohember air .  

To d@Tl8e a rab id  mathod 
ror t h e  deterr imtion of 
uranlur in gunk rolntlons 
Q o the r  rolutiona contain- 
ing rbieh would not 
n a u l t  lorr of activw 
---I- 

mt.ri81. 

To dotemlne u h e t b r  $78. 
oould rrirt  ar a moleeule 
in m i r t  air ~ m p l o i .  

-8 p l w  protein con- 
t r i b u t e  t o  the urinarl, 
protein In uranium 

I 1 5 5 5 5 5  

No changes def i n i t e l j  a t t r ibutable  t o  uranltm 
poleoning were obrened. 

A mpld  and very 88tlsfactory palaro.g.raphic 
method war derlaed. 

A aa ta ly t la  Betbod raa dar imd ,  e m p l g l ~  the  
palaragraph. Thio method b.8 not y e t  been umd 
rxterl8irely. 

A polarographic method proved t o  bo f o u i b l e ,  but 
oring to the fact that in . oa t  caboa l o r 8  renaitive 
method8 wore m f f l c l m t ,  the polarograpkk v t h o d  hn8 
not been employed sxtenlmel~. 

A aodifiod polaroggraphlc mthod appxwntly bar 
solved the problem In a highly ra t ie iao tor f  Mnnero 

By tho me of muno-cheulcd teahniqtr ,  it wm 
found tha t  plaeaa albumin contributed extensively 
t o  the urlunry protein in uraniua poisoning In 
rabbi t6  . 



What happnr  to  varlour 
ronal c l e w c o r  a f t e r  
palaming w i t h  uranium? 

Bar doer the kidney 
handle uranium pro- 
aented t o  It by the 
b l H  

What I s  the l a c a l l u t i a n  
of uranium r i t h i n  tho  

The production of 
catalasuria  by ra r lour  
ronopathlc aubstaucea. 

lhorrledge of the e r r ec t s  or uranyl r e d t o  on renal 
clearance, indicating in a germrd way t h e  a i t e  o r  
action of t he  metal on the  nepllron. bvelopmeat 
or nou methods or  asrereing kidney function not 
themelver involving ac tua l  clearance dOtOImiMtiOn8 

Urasrltr cloarances undor r a r i o u  condition6 indi- 
cate t h a t  t he  mtal io f l l t e rod  throw tho 
glomerular in tho f i r m  of a bicarbonate cunpler, 
and tha t  th io  cmplox may break d m  in tho 
proximal tubule in rar7lng dogme6 dopending on 
a l te ra t ions  in the  internal  amrlmmont of tha body. 
The knorrldge 80 gained allarr ue~ t o  aay *at 16 the 
beat boatremt t o  prevent depoaltlon of uranium on 
the proximal tubule. 

Radimutogreph r tud ier  ladieate that uranium ir 
rpo t t l l y  dlr t r ibutod throu@ort the  kidney, with 
a tendency not t o  be deporltod in glomrular  
areaa. "hlr i lndlng relniorcer the informt ion  
p i n e d  fra tho wcond problm aboro d glror  
a b a r l a  ror  t h e  interpretat ion of certain of t h e  
tor laalogieal  data. 

Knowledge of t h e  re la t ion  between do60 of materim1 
injected, urinary exoret Ion of catalare tho rea f t e r  
and the renal p tho loep  podwed glvea t h e  basla 
for  application of tho catalase n c r e t l o n  t e a t  a8 
UI Fndloator of renal toxicity. 



btab l l8h lng  low concen- 
tratlonr of urmlum dust 
In adr 

Qpld,  approxlmate mthod 
of determining ooncentra- 
tian or uranium dust i n  
a lr 

Method of obtaining 

bums 
Bh0rt-t- ?z sk in  

bstorrinatlon of eon- 
oentrat Ion and t ox1 a i  tf 
or tluorlnated hflro- 
oarbonr In air  

R a c t l b l l i t y  of 
Chrysler pump ln deter- 
mining -unto or F~ 
In air 

Pbvelopent o f  mechanlens which provide dust con- 
centrations In the range of .05 t o  20 mg. per cue 
meter (Std. devlatfon I 2 S a l b ) .  

I 

Prediction of conuentratlon ‘tnw the alpha 
particle emf88ion rate of samplb fleposltsd on 
f llter paper . . 
Mechanlrr to pmlt timed (0.1 reaandr t o  10 
seconds) npomre t o  ?z under 10-100 RSf proamre. 

Teetr indlc8tod that mthod in original to r r  gste 
erratic rosults on ? -her tooting w i t h  
tuneria paper gave g & ~ d  r e r a t e  w i t h  E F ~ .  


