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following in jec t ion  of tubanyl n i t r a t e .  
This l o o k s  like the  Icost s ens i t i ve  t e s t  yet found f o r  T poisoning . 
t i i l l  continue work with s d s r  doses. 

I 

1\85 \I7 4 . .  

' ..' t i  



Hilberry: Hamilton willing t o  accept 10,ug. as tolerance do me of Fu, but 
t h i n k s  t h i s  very ccnsarvative. 
o ra l  intake; thinks 50k of dust m y  be retained. 
hour urine samples, chcked  svery 2 weeks will give a f a i r l y  gcod indication c f  
intake pf Fu by an individual, and 3c a gauge of h deposition in b o a .  

Believes dust hazard far more sericus than 
Believes integration of 24 

:- - G . :  Coqqlusions based on assumption that  Fu i s  s h i l a r  t o  Zr. 

Spedding: Points t o  probable h p r t a n c e  of absorption through skin, - 
analogous t o  skir. abscrption of T from e tkar  solutions i n  t h e  ather extraciion 
method (Hamilton has plans t o  study t h i s . )  

CH-l&52 Month Ending W h  6 ,  1964 
A t  Clinton it has been found that  in tanks of "average" chemical sol- 

utions 100 curies of 2 MEV beta  ac t iv i ty  the gamma radiat ion by BrensLtralung 
is the same as from j! 1 curie  of 2 UV gama ac t iv i ty .  
i n to  consideration in shipmnts  of large quant i t ies  hf beta  emitters. 

This must be tiken 

C3-1550 April 4, 1944 
L.O. Jacobson: (for D r .  C,  J. Watman) 

The biggest medical hazard continues t o  be the handling of product. 

Its half l i f e  i s  24,OOO pars 

The 
safest prodedure regarding product is t o  handle no product with the hands, 
breathe no product, &nd ingest no product. 
compared t o  personal half l i f e  of 30 yczxs. 
tolerance for  product. Changes are taking place rapidly in the room both 
at Chicago# and Clinton where product is being handled i n  such a way aa t o  
completely protect the individuals. 
from himself; eaeh one mst be his 01111 protector. 

One might say there  is  no safe ' 

However, you cannot protect an individual 

CH-1572 

0.05% of this element is absorbed from t h e  digestive tract in any of the 
three valence states. 
muscuJar snd intrapulmonary administration is very similar t o  that of 
zirconium. 
a i d l a r  t o  those of yttrium and plus 

Technical Progress &port on the Metabolic ftudies of Fission Products 
Yo. Ending Hardh 25, 1944 
Id$amplete t r a c e r  studies wi th  prodkct indicate t h a t  less than 

The behaviour of plus 4 product following int ra-  

The metabolic proprtias of plus 3 and plus6 product are very 

CS-1665 Hay 2, 1944 
Cantril: Product contarnination has received much at tent ion during the paat ruohth# 

. . . . . Dr. Parker ha8 carried out a calculation f o r  tolerance amounts of product 
in lung -&ch gives a f igure of 0*5 dcrograms assuming d 0.01 r per day. It 
is emphasized t h a t  this tolerance is f o r  lung only. 
Hi lbem:  

Cdmpton: - 
If the product is not uniformly dist r ibuted h ah, tolerance majr 
be hs8. 
Cdsmic radiation gives 0,005 mr/hour. If include gsmmps from roc' 
and 80 forth, get figure approximately 0.01 to 0.016 m[hr aa t he  
background levels. 
get angrrhere. 

Thus are msasuring normal radiation uhich would 
Close t o  0.02 of tolerance dose. 

I I1851 I 8  
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CH-957 
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Chemical T d c i t g o f b a t e d  F. F ,  Carriers The second series of studies 
on brriun: toxici ty  indicates’ that  Ba ion (giver: as chloride) is highly t a x i c j n  
weight concentrations of 
at  lo4 and 10-7. No$ fu r the r  work i s  contemplated,at t h e  present time. 

and look, of doubtful tox ic i ty  a t  10.5 and nab-toxic 
? 
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CH-1005 / 
Chemical T d ’ c i t s  of ht ic iDated F.F. Carriers. An experiment designed t o  $ 

In  this e q e r b n t  , seven f i s h  were 
Each concentration ax- 

test the  tox ic i ty  of UNH is i n  progress. 
placed in two liters of the solutions indicated below. 
cept the  lowest was duplicated. 
by rrslkht of uM.I k‘ l led  
centrations of 10°i, loo9, and 

Concentrations of 10-3, l d ,  and lO’5parte 

have not differed from t h e  ccntrols. 
U, of the exposed f i s h  within twentyofour hours. Con- 

Radio-Dust. CH-1162 It w e  reported l a s t  mnth tha t  a dust of b F 3  con- 
ta ining long lived f i s s ion  products had an average l i f e  of 20 days i n  t h e  lungs of 
a rat. The same sxperiment repeated w i t h  mice gave essent ia l ly  the sa me results. 
The animals were exposed to an averase dust level of 0.25 mg/l o r  1.5 x 10.7 
curies/l .  
20 day average l i f e  seem t o  f i t  s&tisfactor i ly .  

1 There i s  a wide s t a t i s t i c a l  scat ter  i n  the lung a c t i v i t i e s  but the 

CH-1260 %!!ssion of Ras fDam Flutonium Solutions 

xater. 
gas per day, 
ates 20 cc gas per day. The available alpha ray energy and t h e  r a t i o  of half 
l ives% lead t o  the r e su l t  t h a t  1 gram of Flutordun - R i l l  yield 1.25 cc gas per 
day. 
solution can bo, baaed on this. 

Sealed containers develop pressure due t o  alpha-particle disintegration of 
1 gram c~f Ra i n  e q u i l i b r i m  with 3h0rt Uvad products l ibera tes  86.5 cc d 

Also 1 gm. undsr conditions where mcst of t h e  radon escapes liber- 

Safe sMpping conditions t o  prevent explosion or dissemination of . tke 

CS-1329 
dangers of Pu are  probablr 50th chenical and radioactive, probaE4 similar 

t o  those of Ra; 20-30 $ nag possibly be a lethal dose. 
f loor  surfaces, desk tops, vent i la t ion,  laboratcry service, icadequate t o  cope 
with this. b y  decide t o  handle under hoods, like Ra. 
#$b Pu can be recovered quant i ta t ively i f  accidentally los t .  

Present laboratory 

Should plan so tha t  all - 
i L--- . I t 8 5 1  19 



"" -CE WITH PRaDUCT BY SANTE PE CROUP 

1. Floor6 mpy be d f s c t i v e l y  decontaminated and held t o  a ' b u n t  
by mopping with Ivory soap a d 8  followed by a dry mopping. 

I f  f loors  are wooden a f i l l e r  i s  f i r a t  added, followed with a coat of paint 
t o  give a hard smooth mrface.  
No sa t i s fac tory  means has yet been found t o  remove radioactive materials 

l ee r  than 100 
Examples: 

Befom mopping 5420 1512 
After mopping 83 54 

from within porous surfaces, and i t  seems u n l i k e b  tha t  any will be discovered. 

2, Material may be removed eas i ly  from relat ively smooth surfaces by using 
clean oiled cheesecloth. 
msthod . 
V d s h i n g  an impregnated surface does not completely stop alpha particle 
radiation or  ionization of the air above. 
effect ive.  

.1 

The count can be reduced t o  less than 100 by this 

E h m e l l i n g  such a surface i s  10056 

a. Personnel working on benches and in hoods not yet hpregnated 

b .  Personrzl workird on areas already impregnated shoulc have'the 
should work on w a x  paper and/or on glass. 

surfGces enamelled and ccvered wi th  glass. 
Glass surfaces can be decontaminated more quickly znd thoroughly than other 
types tested. 

3. Ugh %ountstt have been recorded from fluorescent lamp shades 
outside D-117, indicating that  ''49" i n  solution is  ai= torne. 
datnindicate that Polonium is probibly dispersed i n  the  iamb manner. 
radioactire materials are probably air-borne and remain dispersed for  
periods of several hours. 
Duet and/or vapors of material are apparently heavy but are carried to  the 
tope of the  rooms under cer ta in  conditions. 
have been recorded f r o m  high shelves and fluorescent l i g h t  shades, and ven- 
t i l a t o r  intake fan8 h V-8. 
h s t  and/or vapor of the material in relat ively large quantit ies (counts as 
high as 1800) sett le on and adhere t o  ver t ica l  glass and wooden surfaces. 
Oiled, g~essrvoo~ f i l t e r s  are very effective i n  removing particlee of m t e r i d  
from a brisk air stream. 

t h e  hall 
Additional 

Dry 

Counts of 400 t o   ore than 3600 

4. Same material  $8 dispersed through the building on the shoe soles of workers. 
A washable covering f o r  shoes has been mpplied t o  every person entering the 
building. 

5 .  
' - 
working Kith material  should not touch t h e i r  clothing or bodies before remving 

The location of contamination on worldng garments indicates t ha t  it probablr 
is t ransferred from gloves or  bards. 

gloves and washtng hands. 

It is  therefore advisable that  personnel 



Froduct Studies : 

CH-1619 Clinton Labs. Report f o r  Month Ending May 29, 1944 

Dust Analvsps: 

The reason fo r  being interested in dust concentration and par t ic le  size 
is  because of 
product. 
o r  ro i s ture  in the atmosphere. 

the  contamination problem result ing f r o m  f i s s i o n  products and 
It is l ike ly  t h a t  these radioactive par t ic les  w i l l  adhere t o  dust 

O f  e ight  rooms examined average dust par t ic le  s ize  was:  
5 - 10 microns 34% 

II 29. 
23 

2 - 5  
0.5 - 2 

l4 less than 0.5 11 

11 
b 

Corments : 

the f i l t e r  has a re la t ive ly  low corxentration of dust but not a small  part ic le  
size.  

2. The counter room (air conditioned) has a l o w  concentration but again a 

1. In rooms i n  wkich air is f i l t e r ed  on entrance, the air coning through 

high percentage of large par t ic les .  

. 3. Tu0 of the moms have equipment washed frequently and floors hosed 
down every shift. Both rooms are using heavy equipment. 
locations t h e  dust e e t t l l n g  concentration w h l d  seem t o  be laker than might 
be expectdd. 

Compared t o  the other 

4. The highest readings have been found in chemical (product) and micro- 
chemical laboratories- &e latter being air conditioned and the  laboratory i n  
general extremely clean i n  appearance. Particle s ize  i n  both locations is on 
the low side. 

5. Various fac tors  are expeated t o  vary the dust concentration: ra infal l ,  
irregular j an i to r  service, Nork in progress, leaving windows open or closed, 
air f i l t r a t i o n  or  air conditioning, hood capacity. 

6 .  ku- f I ;zr s tudies  wi l l  be done and it will bz correlated with the 
program cf c I , n-u? which is being undertaken. 

c 



C-3 With external Beta rays from bombarded ni t ra te ,  two r a t s  had received 550 r in 
25 days and 5 mice had received 415 r i n  13 days. A l l  animals appeared healthy. 
Thoy w o n  sacrificed over a period of two weeks foU- exposure. No groes 
pathology could. bs detected. Slides of skin and other organs aro being- prepared. 

E.lq>.z!~nent8 on 8ix patients whobere given 30,60, and 120 r 'of 400 kv radiation at 
the  rate of about 1 r/&. produce d no radiation sickness, nausoa or fatiquo. 
Ono patient reportod f e u  bettor. 30 r produced no effoct on w h i t e  count. 
60 r produced an immsdiato drop in w h i t e  count t o  aa low iu 50%. 
clusive rvrults were obtrined with 120 r.  These mro cmcer patients rho have 
bcon previously &van local t roatmnts  but not recently. 

Less con- 
.- * .) 

- '  

Do00 thie  ;an t ha t  radioactivity notd as bad as foand: 

Probably not. 
othot tabes 50 r/day repeated on 8 ~ C C 0 8 8 i V O  days produces nausea on racoad da$ 

AppUos only t o  single dose and not t o  contlnuod exposum. In 1 t 8 5 1 2 2 
affect on thi rd a fourth d.y. aadiation ricknosa f8 not undarrrtood* 

L- 





A 67 year old male d t h  a carcinoma of the  r igh t  thumb and probable nntastases pceived 1, 
75 r on ll-26 and 75 r on 11-27-43, a t o t a l  of 150 r, t o t a l  body radis t ioni  
of lymphocytes from about 1800 t o  500 per cu. bin. consti tuted the chief change observed. 
The t o t a l  WBC count has fa l len from about 6500 t o  3000. 

The fall 
+- 

The cephalin-cholesterol t e s t  which had been strongly posit ive before and shortly 
after exposure became negative two weeks a f t e r  treatment. 
f e l l  from about 70 mg. per cent t o  less than 20 q. per cent within t h e e  weeks after 
treatment. 

Total urine sulfur concentration 

On 12-16, 17, 18 he received fur ther  da i ly  doses of 50 r t o t a l  body radiation. 
Complete r e su l t s  of t h i s  series of treatments are not yet available. It might be noted 
however, t h a t  within 4 days his urine urobilinogen and blood cephalin-cholestrerol have 
become more strongly positive. 

B5ological Research Section - K.S. Cole, Section Chief 

x-rag: Paired Doses; Rabbits 
The question df the t h  and extent of recovery from radiation exposum has been 

raised repeatedly. 
100 days recovemd t o  essentially normal blood pictures and weights. 
a second i r rad ia t ion  of 800 r. 
in 12 days and the rest have survived up t o  as mch as U, days. 
within 100 days there is marked recovery from i r rad ia t ion  danage because 1300 - 1500 r 
given at one time would have ki l led all of t h e  animals. Present indications are, how- 
ever, t h a t  those which died did  so much sooner than they would have i n  the absence of 
previous radiation, 

Page 17 - New obsemations made of changes in rabbit bone marraw follorting single  

otection e a i n s t  radiation damage bs; nicotinic acid - C.L. Proaser 

Rabbits which s u h v e d  single doses of 500, boo and 700 r for ovar 
These were given 

O f  sixteen &s, eight died i n  six days or  less, one 
This indicates t ha t  

doses of 800 r. 

from the experiments t ha t  3A given pr ior  t o  dadiation prolongs survival. 

- 
These results could be explained by b a s s d n g  tha t  nicotinic acid is required f o r  the 
synthesis of the e s s e n t i d  coenzyme DPN (known as DPN; diphosphopyridine nucleotide) 
and t h a t  radiation destroys the enzymes which synthesize DPN. _- 

CS-1193 Review of CH-1162 
Spedding: 
Stone: Cole: Data not conclusive, although guinea pigs seem t o  stand less. 

Do larger animals stand bigger or srraller doses? 

Xrridiation of f i r i f ied  enzymes produced no effect  i n  the case of 2 enzymes and 
one coenzyme, but did some harm t o  t i s sue  catalase, less t o  blood catalase. $#j#p@b 

u. report (CH-1162 supplement ) 

New result :  
1 )  As was reported h8t month, spermatogenesis can be disrupted without blood 

changes. 
to breed 

after 8 weeks, 2 male mice recovered from 1600 r doses enough 

'. - --L 



E)(pERIyENTs WITH RADIATION (cont.) 

CS-857 Information Meeting (Health) August 10, 1943 

Approximate confirmation of f a c t  t h a t  1,OOO r of X-ray w i l l  kill ordingry 
mouse i n  four days . 
i a t i on  dosage was boo t o  900 r. 

A f ive  m s o  waa put in  Argonne p i l e  for  10 hr h m s  , rad- 

F H - 9 0 8  €&port for Month Ending Sopt . 4, 1943 - - 
The Medical C d t t e e  of t h e  Manhattan Dis t r ic t ,  m o s e d  of Dr. Stafford Warren, 

DF. R.S. Stone and Dr. Hymr Friedel l  has tentat ively se t  a loca skin tolorance dos- 
sge of 0.5 r per day f o r  beta ray oxpoeures. 
hands, f o r  localized rxposure 
t h a t  d i rec t  centact with the bare -tal gives roughly 0.25 r per hour. 
contact $f$g gives a tolerance dose. 
than two hours d i r e c t  contact wi th  the metal. 

It is omphasised t h a t  t h i s  is for the ._ ~ . 
and for beta rays. Dr. Parker 's  mbasurements d v e  sham 

Thus, two how*- - .  
Then are very few operations which require more 

V 
CH-957 A 8urvivor is  dofined a8 a f i s h  which Uves 28 day8 a f t e r  exposure. The 

Survival c u m ,  d/$##ijb# rhws tha t  the 50% l e t h a l  dose is s l igh t ly  be- 
lon &oo r; this experiment was done for goldfish. 
Chronic exposurss are now undernay. 



FOOL i 8  safe t o  use &ovo t o lo rmce  figures. 

Cole: One-half time f o r  e l i t i o n  of radio-iaF3 i 8  twenty days. 
20s retention of material breathed. 

Nickron: 
0.01 t o  l p d i a m o t e r .  

Alliron: 

Cole: 

Par t ic la  8 h o  dis t r ibu t ion  of T dust from machining process is from 
Majority of par t ic le8  less t han  lplrill s tay  in lung. 

5 micrograms tolerance i n  lungs i 8  the  figure taken a8 l e t h a l  dose. 

Using figures given above f o r  Lo, 100 microgram8 in air is tolerance for 
production. 

Since mothode of co l lec t ing  dust from a h  may not be 1008, it is  best  
t o  hold tolerance figurn as l a  as possible. 

.I 

Perdue: 

CH-U70 Yonth &ding Fob. 29, 194.4 Page 4 

havo r h m  8ome posit ive Fsactions in personnel exposed t o  rsdiation and toxi- 
cological hazards, but t h e  t e 8 h  havo not yet been t r i e d  Widely enough t o  gauge 
t h e i r  aignificance. 

radiat ion tend t o  have de f in i t e  increase in red blood c e l l  protoporphyrin, (b) no 
essential change in urine coproporphyrin, ( c )  17 oub of 43 project workers rhowed, 

Liver function t o r t 8  (co l lo ida l  gold, cephalh-cholestmrol, and f ormol-gel) 

Pignrsnt mstaboU8m r tudies  8hon tha t  (a) project worker8 ucpored t o  lead or 

po8itiVO &@ WXW8.h test8 c-med t o  1 O f  12 COntrOh. 

Kidney function toot8 by u r i n e  sulfur excretion methods havo been negative 
80 far BIJ p m 8 0 M O l  are concerned but posit ive fo r  rabbi t s  receiving re la t ive ly  
l a rge  inject ions of tubanyl nitrate. 

rome change8 possibly due t o  radiations. 
Ini t ia l  studio8 of blbod proteins by the electrophoretic method indicate 

CS-1550 April 4, 1944 
L.O.Jacobron: ( fo r  Dr. C.J. Watson) 

Dr, S c M z t r  rtudy on t he  e f f ec t  of i r rad ia t ion  on blood phosphorus haa 
continued. It i r  thought t ha t  t h e  most 

a tudies  on project expored peraonnal a l l  shou r ignif icant  increosea. In  controls 
Md medical students no elevation hoe been found. 26 project workers shm mild - -rr .I - olevation. 

00 a significant r i s e  beginning the  eighth day after the  onset of radiation. 

A micro technique has been developed. 
* c aignificant function is the nuclear protein + the  lipoid phosphorus. f-luman ' 4 

..- 
On0 normal individual exposed t o  16 r t o t a l  at 1 r per day showed 



60 C-CAL EFFECTS FROM IRRADIATION 

1. Action on photo emulsions. 
2. 
3. Oxidation of ferrous sulfate.  
4. 

Uberatlon of 12 from iodide solutions. 

Precipitation of HgCl from Eder's solution. 

1. Decomposition of water i n to  H2 and 
2. Synthetization of &02 from water having % i n  solution. 
3. The oxidation of oxyhemoglobin t o  methemolgobin. 
4. Precipitation of proteins. 
5 .  Inactivation of enzymes. 

ThC methods of detection of incipient damage e i the r  chemical or  radiation 
Several test8 are ncnr used. A acore i s  made fromthese tes t s .  

The 

were discussed. 
It is  f e l t  that  it is now possible t o  ray that  a man has had dsmge. 
of the origin of the damge, whether chemical or radiation, i s  not sett lod.  
t e s t s  used are: A 

The question 

1, Cephdlln-cholerterol :&" ? r  

2. Colloidal gold P :r; 
3. Red Blood c e l l  protoporphpin 
4. Urine cop~oporphyrin 
5 .  Uroroeein and associated pigments 
6. 510 m absorption band. P 

The fact  that  the data  at  prelrent are d i f f i c u l t  t o  interpret  because of pre- 
vim8 sxpo8ure t o  toxic agent8 was mpharized. 

& - - absorption band may possibly be caused by a tuballoy cosnplex, 
in S i t e  B rorkero. 

Schwarts has developed a mthod of investigating nucleoprotein phosphoris - of h m ~ y t 0 8 .  Normal range per d u l o n  leucocyter l e s s  than  0.5 gama. Radiatien- 
q o s d  project worker8 have shown values greater than 0.75 ganuua, in some instanca 

00 greater than 0.1 gama. 
W * i W * #  +I) 9)e .I# 91, rcg it+ * * 
.IL - < I  . - 4 d :  

- 
- 

Production -ani has received sciw attention dux$ing t he  month. Allison h3 
A ;as givon 5 x 104 d a  per sec. per cc. air a1 a tentat ive tolerance figure 

f o r  48 hours a week exposure f o r  two pars. 

Ehergy absorption me-nts on ArgoMe gaa ahou maximm energy 3 MEV 
beta. Rapid decay in 40 min. t o  10% of initial caunthg rate. 

d 



Average l e t h a l  dose of guinea pigs on the 8 r per 8 hour level of 1st ser ies  
is 800 t o  1700 r. ' I  

Y'& ' "wGThe guinea pi@ on the 4 r per 8 hour l eve l  show persis tent  low values of 
- -6- all counts. 

ing anemia, bringing t he  t o t a l  of those which were k i l l e c  due t o  anemia% up 
t o  5 .  

One more had t o  be ki l led during the month due t o  rapidly develop- 

The l e t h a l  dose of these 5 guinea pigs ranged from 900 t o  1500 r. 

All other expe rhsn ta l  guinea pigs on t h e  lower levels  show essentially normal 
blood picture  

Breeding experiments revealed t h a t  male mice exposed t o  800 r oc-8 r per 8 hour 
level are capable of producing normal litters although their tes tes  show hist- 
o l o g i c d l y  consider able damage (decrease i n  size t o  4, compolete destruction 
of some tubules while other tubules are noraai, and diminished sperm content of 
t h e  epididymes ) . ,, 

The early experiment in which C 3 R  mice were exposed t o  4 r per dw t o  a total 
dose of approx. 400 r was repeated. 
t ha t  females of this ateain become permanently s t e r i l e  after an exposure t o  
400 r, w h i l e  the  d e s  r e d n  f e r t i l e .  
likewise being run using another s t ra in  of mice: 

Like in t h e  first expericlent it was found 

A r ep i t i t i on  of the first experiment is 
s t r a i n  dba. 

- 
One male and one f a d e  mouse exposed t o  8 r per 8 hours daily for  a total of . 
2900 r and 2800 r, respectively had malignant lyaFhomas originating i n  the thymic 

but a few spermatogenic 6eUs were present. 

One female mouse e q c s e d  t o  0.1 r per 8 hours d a i l y  f o r  a t o t a l  cnroda ex- 
pasure of 39.5 r plus an acute exposure of 50 r hsd ovaries devoid of follicles. 

z - region. Cvaries were aevoid of fo l l ic les .  Testes had extrame tubular atrophy 
00 
w 

ry 
Q) 

* 

Four guinea pigs exposed t o  8 r per 8 hours daily for 8 t c t a l  of 800-10 1: pre- 
sented a uniform picture of extensive ecchymoses in the  prcadmdL half of the, 
rmnll intesthe, moderate t o  marked bone marrow atrophy, no apparent ovarian 
changes but extreme. tubular atrophy in the t e s t e s .  No additional changes were 
observed in one male guinea pig t h a t  had been exposed'to 4 r per 8 how8 d a i l y  
for a t o t a l  of 1500 r. 



CR-1665 u a y 2  19w( 
Curtis : (Clintonj 

results: 
UC days. 

in exposures above 10,000 r, the animals d i e  i n  a p p r o h t e l y  
Cause undetemhed as yet. Less than 10,OOO r, -1s l i ve  

se e 

Compton: 
Curtis : P 

( 8  weeks t o  date). 
ing. A t  apiroximately 6 weeks $he ha i r  reappears. Less than 5,000 r, : ‘ 
see l i t t l e  effect. 
noted t o  date. 
Source. of radiation? 
P32. 
stand radiation. 

A t  21 days h a i r  f a l l s  cut. Skin i s  reddendd, seal- 

Rabbits had eye exposures t o  8,000 r. No affect  

Red phosphorus imbedded i n  luc i te .  
New means of obtaining beta sources mst be found. 

However, luc i te  docs not w i t l r  
- 

Spedding: How do t h e  animals die? 
Curtis: 

CJ.Watson:There i s  a magnesium and Ume hazard also. 

Active u n t i l  a few days before death. Weight curve s w l a r l y .  

Magnesium must be considered 

Viatson: 

Jacobson : 

in porphyrin ktabofism abnormalities. 
Dr. Barron has found tha t  succhnoxidase is inhibited by 5,000 r and is  
reactivated following t h e  addition of glutathione. 3 other enopes  
have been studied. None show coffiplete inactivation. Spleen, f iver  and 
thymus t i s sue  metabolism has been studied on t issue s l i c e s  ottained 
from rate which had been given 100 r t o t a l  body radiation. A t  this 
l eve l  inconstant reduction i n  metabolixm is f m U ,  
More radiat ion necessary t o  inact ivate  enzymes i r rad ia ted  outside the 
body than i n  the  body. 

( for  N.c.I.) 
Mice exposed t o  8 r per 8 hour day have now shown 8 animals which have 
developed d g n a n t  lymphomas. No lymphonas in the control  group. 2 
a d m a l s  i n  the 2 r per 8 hr day have also developed lymphomas. 

Guinea pigs exposed t o  8 r per  8 h r  day have died after r ece ivhg  between 
900 and 1500 r. 
the  same t o t a l  dose. 
a marked a n d o  short ly  before doath. 

4 r/8 hr day exposure has resulted i n  death after 
All animals which have died have developed 

F e r t i l i t y  studio8 on mice have shown normal d e  f e r t i l i t g  after Boor. 
Histological stud 
the  testes, 4 r P 24 hrs t o  a t o t a l  of 400 r has resulted in s t e r i l i t y  of 

ohms marked destruction of tissue in #$##u$i b$ 
the  females. The males are still fertile. 

- Cole : (Biology) 
X-ray studies have been confined t o  t h e  recovery of animala from 
the  effects. 
week and 67% mowery in 2 weeks. 

The work with rats after 300 r shows 43% rscovsry in 1 
Thus the half tims of recovery is 

8.5 days. 
-- 

X-ray studies with rabbits a f t e r  4 months following 500 t o  900 r t o t a l  
body shoued initial mortali t ies of from 1 - 75% with b c n a a h g  dosage. 
After 4 months recovery percentage ranged from 42 - 100%. 
Rabbits expsed t o  100 r rhou db in i shed  mitotic a c t i v i t y  and destruct- 
ion of smal l  lgmghocytea during the  first 8 hours. 
Virtually impos8ible t o  t e l l  the  i r radiated frcrn the  control animal8. 

- 

- After 3 days 


