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The t o t a l  white count of rats was lowered by Sr89 using injected doses aff 0,25, 
0.62 and 2.5,#t/m, Doecea of S/yc/gm by stmach tuba affected the number or  heterw 
phils  similarly t o  2.5pp/gm eiven intraperitoneally but had less erfect on the num- 
ber of lymphocgtea, 

Fission sixturs by a t w c h  tube in  doses of 1.7 , '7 &d 2 7 / ; r c / p  denressed ths 
lawel of the lymphocytes, Xt dsprassad heterophil level in  doses of 7 .0  and 27/i.rc/go 

Rabbits suI"Bivi:ig to%al body. srposura t o  800 r of x-rays s h w  nearly nomel 
histology except i n  the ovary and testis,  2 2  days af ter  trea$ment. 

Exposure of rabbits t o  fast ntutrone (cyclotron) c&usod. a rise in the number 
of hstcprophils f o r  24 hours and a subsequent f a l l ;  the Lumber of lpphocytes  was 
lowerad 3 hours aiter treatment. The d6croasa was roughly propa-ctiond t o  the dose 
from 8 to 70 Q. Above the l a t te r  dose no greater decrsrae was observed, 

A final r e p w t  on special health hazard surveys snC re20 me;ldetioz;,a 19 de a t  the 
Quality Hardware Company (eubcmtract recently tsnninated) hcs boon tmittsn,  Realth 
hazard inspactim v i s i t s  t o  Ravere Cogper and Brass Inc, and tlzs &eo Laboratories 
made during the  past month are  discusadd i n  MUC %G 825 sad 826 rsspcctively, 

oi 40 finger pr in t  impressions of MetaLlurglcal personnel taken and unslyzod dur- 
ing the past month 39 w e r e  nwma3., one abnmml. 

The Tuballoy and TX Contaminatim at Sito B cming frcm th6 burno1:t furnaces 
has been partially solved by ins ta l la t ion  91 filters in the exhaust l i n e  from the 
f urnaco8. 

63 of 99 pocket meter readiqp above 0.1 F per day for the month wdiw Novm- 
Orly one badge meter during th is  Sam¶ b s r  11, 1944 ware f e l t  to be  valid readings. 

period had B reading of 0 .6  for 3 WeekD 

U. of California Radiation Laboratoq 

The radio-autogra?hic end tracer moke studies wit.. U O8 smoke containing 
fission products are being cmtinued. 
80ttfing basin at the site revealed that no striking seloct ive l o c u l i z a t i m  of m y  
speoiflc member or  the fission products took place. 
rsp.)r%;ed observatims of the hi@ dagree of depasition of Sr, Y, Z r  Cb, and Cs In- 
dicatea that thirs efieue is MEI. and not sim2ly dua t o  9Qiesio1i of cley particles 
eo root s u r f t i ~ e 8 ~  
or soil8 with particular reference t o  tihsse oaietfizg in the b n f o r d  mcm Enre ROW 
in progpossO 

An assay af carefu;,y ? cloaned algas f r 2 m  the 

FuIrt;hoF studies of the m:cnt ly  

Studiesmnccerning the fixation of f i s s i o n  grotiucts m various types 
- 



I. A9STRAC'L' 

Clinical IYedicino and 1:edical Research 

iUter  an acute expoflure of ra t s  t o  103 r of xray i r rad ia t i3n ,  the O2 unttike of. 
the testes was inhibi ted as ear ly  as four hmrs &tor  i:Tadic;tion an& was st i l l  
manifest twenty-one days after i r rad ia t ion .  
of succinate wa8 not affected. 

daerobic r:l  -2 d y s i s  mil the oxidatis2 

T08(NOg) has na effect on t h e  a c t i v i t y  of glucose oxidase. Hydrasy-aexIx'tic 
acid bri.Ke58 a&ut coriplete react ivet ion of succiooxidase on addition of t::.enty- 
equivalents per equivalent of TO;+ ; 
duced a r e s c t i v a t i m  of seventy-two per cant, 
i n  baker's yeast tu- ninety-three parcent reastivated uj3n the addition of ten 8- 
quivulents of o i t r a t e  per equivalent of '?OZtc and eightg-eight p reo ; t  up3n the 
addi t ion or hydroxy-asp&ic acid. 
t e in  comgonents were separated by slec trophortsf E ,  TO *- was fcnnc? in the aJ.bud 1 
and i n  the aobul in  fractions. 
c.mponenta of serum protein, 

c i t r ic  acid under t h e  sane e mbi t i  )as o m -  
Tho inh ib i t ion  of e l i~cose  oxiduse 

A e n  TO$* vas added to h u m  8emm ana the pro-. 

It vlr~uld ep_aam t h a t  $OZ+tcombines altli bath thcsc 

One hundred and thirty-eight physicel s x m i c ~ t i o n e  vwre perf'dmad io the ?We 

One individual waa re jscted f o r  enplojmmt because of pSysica: 
Tho rmu!4s=. CY v ie i t s  t o  the heal th  services f o r  occupational and oon- 

rnmth, eighty-six of which 'fiere pre-anploymnt exminet ions mid f ifty-erso OF. tram- 
rerring personnelb 
abnozmlity. 
occupational illness o r  fnjwy has increased frm f ive  hu-uiired and lifty-threa in 
September 1944 to aevsg hundred and s ix  in Nove~ber 1944. 

A t o t a l  of 4596 c l in ica l  laboratory exmintitioiis W ~ B  per'f'omcd on E c % ~ l l u ~  
gical personnel from October 15 t o  Ncfmber 15, 194.4. 
examinations of sixty-six new employees and regulsr fallovr up examinations of 
nine hundred aad f i f ty-f ive regular canplop~os, No c l in i cc l  laboratory atnmmali- 
ties uem considered to be secondary t o  work hazaidsr 

'&is included t h e  i n i t i a l  

Further urine catalase studies on personnel cx;>ossd t o  T revealtad 20 signi- 
ficant '  difference between individuals with relatively hervy T exnosure and those 
with little or m T exposure. 

Bfoloqical Research Section 

A stat ic  aerosol exgosure chamber hss been designad : a d  cmstruct5x3. ToJenty- 
eight rats can be exposed at one time. 
cerium which was dispersed f r m  carbm a r c s .  
t h a t  18 percent of the material was dispersed as PA aerasol;  this dZsa7peared from 
the chamber with a half Life of thirteen minutes, 

A tes t  mu has been made 1;it.h r a ~ i m c t i v e  
Thermal prec ip i ta tor  smples showed 

Radioactive yttrium was ffiore t o x i c  for rats than other f i s s i o n  s l m e n t s  which 
have bean iavestigated.  The mid-lethal dose ( intrscardial. injsetion; vias balm 
2 p / g r O .  

Zir03dmg3 in equilibrium ( 50-50) with Colixribim93 PES injected intracardially 
into rats. 
portion of columbi\rm in musolo and urine. 
taining relaeive psmentogos 9: ~ 9 3  and Cbg3 fror, two puin$sa OP ths -~:3mx$r0idr 

Thio equality wes maintained in most t i s sues  oxcapt f o r  a higher pro- 
Amsthod ha8 bcca deuelopad f o r  oscer- 

C W 0 8 .  
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National canosr Lnstitute 

Mloe: Ool r per day ( 8 hours), Total 66 r: These nice and many of the controls are 
ahowing ::BC*s between 10,900 an& 20,000 - be l imed  due to infection of an 
unknown type. Other experimental ,qrouas s h m  th i s  change infrequently. 

1 r and 2 r per day (8 hours), Totale 625 r and 1250 r: RBC, pla te le t  count 2nd 
hemoglobin cantent, s i m i l a r  t o  controls. 

4 r and 8 r per Gay (€3 hours), T D t a l s  2503 r and 5000 r: RBC,platelots a d  hsrco- 
glob in lowered 

Lymphanate: 12  new ones d u r i q  month; t o t a l  of 58 t o  d&;22 of these in the 
8 T per dag (8  hwra) ,  9 In the  4 r and 8 in thio 2 r p r  day ( 8 horns) group, 
4 in the controls and scattered ones in other groupso 

Guinea pige: (1) Eiybrid: 0.1 r/day t o  66 r t o t a l ,  1.0 r / d w  t o  625 tatal. 

2 r/day t o  3.250 r total and 4 r/dag t o  2500 r total. 
lowomb; platelet  counts most. 
aplastic anomia, 

Counts 

A l l  countc 
Qna i i .  4 r/day levoZ k i l l e d  with 

sans as controls. 

(2)  Inbred - family 12 - 8 r/8 hour since May 1944. A11 caunts ixmmd<< 
Four with t o t a l  doses at 1600 r autopsied on accounf of aplastic 
anemia, 

Rabbits: 0 r/doy to t o t a l  of 4100 r; 4 r/day t o  2050 r; 2 r/day Po 1025 r; 1 r/day t o  
512 r; and 0.1 r / d a y  t o  50 r; 
t o t a l  dosca, 

Lymphmenis increaeing v r i t h  increasing 

Pathological Data, Mice: 8 r/day ( 8  hou?s) total of 4500 r ,  2 males shmed ex$mer~e 
test icular at rophg but a f e u  sparnat o@nio elemont s remained. 

4 r/day (8 houre) t o  to ta l  of 2500 r; 1 fernla hcd ovaries devsid cxt 
f o l l i c l e s  but no other signif icant  ch...nge . 
No one marrow atro2hy In these throb animals. 

Michael Rsese Hospital 

IJice fed 10 mg of T as the  n i t r a t e  i n  the daily ra t ion  (O05$  T nitrate i n  
d i 6 )  showed zlf) evidence of T inta; ica . ion ut any time Ciurik an ex*)erir.erb l a s t i n g  m e  
Year. Mice which received 20 mg drily i n  the d i e t  ( 10% !E r-itrate in d i e t )  devalomd 
821 acute intoxication during the first three keok8 u i t h  1x38 of eiehz. A few :mimals 
died during t h i s  period an8 showed cloudy ssa l l ing  of t h e  kidneys or an acute necro- 
tozing nephrooie. Eice whiuh survived t h i s  peri ad,  rocovered m a ~ o  o r  LPSS conglotolg 
;ykd at end of one year s h ~ t u e d  na signa of toxicity of significant i?ath2logical change 
except they weighed about 15% less thm the cmtrol micab 
T nitrate da i ly  i n  the diet  (45 T nitrate i n  d i e t )  shxvsl a similar but m x e  seQcr8 
intoxication in the first three wesks with mare dezths ccurriny: more mvere 

i:ice receiving SO ng of 
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pathalogical changes apparent in animls which die8. 
of severe i n tox iea t ion  a state  of subacute intDxicatim prevailed; 
less food, weight loss was invariable and scattared dea”us occurred i12 %o 64 days 
V&OR the animals were sacrificed far  T analysis and pathJlc@cal s%udy. 

Follovzinf: t h i s  i n l t i z l  -m5od  
the ai&$ 
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fol losing tables. 

Physical e w t i  na t ions 
Academic 56 

82 
T O ~ E ~  ( 52 f o r  t ransfer  purposes) 

Lon-acedemic 

Injury or  Sickness Office Visits 
Indus t r ia l  - f i r s t  v i s i t  
Indus t r ia l  - re turn  v i s i t  
Personal v i s i t s  568 

706 Total number of people seen at  Drexel Eouse 

O f  those seen i+6 ':;ere referred to Univwsi ty  of Chicz,:o C?-inics far. con- 
su l t a t ion  and one p rsorr :rEs rwjected fo r  eqloynent  because of physical findings. 

The fo l loAng trtble sho:rs the  increased use of Drexel House f a c i l i t i e s  2s 
judged by t h e  total nu-nber of v i s i t s  per month. 

Eonth M&er of v i s i t s  - 
August 15 t o  Septerrb-r 14, 194.k 553 
Septeaber 15 to October 14, l%!& 
October 15 t o  November 14, 194.4 

606 
7% 

O S l  ELH 3.200 Cbinical Lkboratory Reports= d.iL Ksrlts End L.9* JLcobson, 
October 15 t o  Nocreiribber 14, 19t4 

.D. 

Procedure 

ElaoEPobins 
Red counts 
Ai te  counts 

Differentials 
P l a t e l e t s  
Urines 
Retics 
.i'assermns 
Kisc. 
Sed, rates 
Hematocrits 
A m u n t  of s t i pp l ing  
&mature cel ls  

Htiiei,~tologicnl abnormali.ties ( 

Status of Individual examined 

696 
584 
903 

889 
200 
715 
60 
17'7 

181 
181 

16 

llB 
7s 
70 below 5000 
69 above 1OOGO 
265 
40 
184 
5 
0 
0 
0 
0 
6 

3-09 
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Metallurgical Laboratory 

B. CLIVICAL F!E;I?ICI!S AND P"hD1CAL WEiRCR SECTION 

L. 0. Jacobson, Y e  D. , Section Chief 

Zo Tha Bffect of X-Rays on the Metabolism of Teat is  362 KLH 1451 - 
E. S.  GUZ%!BD Barron 

Tho deleterious ~ i f e c t  of X-ROYS on the f o m a t i m  of spematozoa is well knnm. In 
order t o  see if' t h i s  i n h i b i t l w  of spermatozoa foxmation is re lated t 3  an inhibi t ion 
of the  metaboliBolic ac t iv i t i aa  of t h e  t e s t e s ,  rots were irrtidiated (whole body Pa- 
dla t ion)  with differant doses and the metab,liom of teste:! W ~ S  measurad as oxygen 
uptake in the  absence of addsd substrate  and i n  the presencJ d succinate, and as 
CO uotput i n  Ri~rr-bicarbonate-glucoee with Np: C02 8s gas phase (anaerobic &co- 
lygis). A large, number of esperimmnts wer~ periomed during the %oaths of June, 
August, Oot obsr ond Yovomber with inconsistent rssults , oxcwt th  368 ,erYomed on 
r a t s  receiving 1 O O r ,  
Of rats. In general, anaerobic glycolyairr was cmpletely unaffected thrDwhout 
the duration of the oxiperi ants ,  namely 21 days. 
The oxidation of artccinats (QO, succinnte) SCEIEW~ t o  be unaffeuted when the O2 up- 
taka values were caPcuZated subtracting the .io2 values o3tained i n  the absence of 
substrats. Tile .ioz values (In Ringer-phos$mte and no oubstrato) were def in i tb ly  
lower, except i n  two ins+.ances, one 24 hours after radiation, and the other  20 days 
aiter mdiation. (Tabla I), 

In Table 1 aata  are tah%la$tsd of experiments with two series 

In many c ~ s e s  them was aa increase, 

It may be concluded f rm these experiments t h a t  i r rad ia t ion  with  x-ray of the whole 
body of the r a t  a t  a dose of l O O r  appl ieG i n  a s ingle  dose produces 8 dafini+- '2- 
hib i t ion  of the respirat ion of the t es tes .  The i n h i b i t l m  is n3t  dud b,' am-inoxi- 
daee i n h i b i t i  m. 

Effect Of TOO(SO& on the  M t i v i t y  ~f GlucOS6 C j ~ : i d s r ~ ~ . - -  3'74 Er;z3I 1403 - Xt bas 
boea dk%'m o ~ v l ~ ~ ~ ~  tkt "OR-' inhibit:, the oxidatl&-Zg glucose by b&o;?sQ yeast 
while it h a  no effect on the oxidation of glucos6 by bacteria. This mas exdained 
by assuming t h a t  glucose was oxidized i n  yeast t h r m g h  hexosemonophosghzite oxidation, 
since the enzyme for t h i s  oxidation waB quite  sensitive tomrds T0i(ra03) Further 
evidenco t ha t  the  inhibi t ian produced in bakers' yeast I s  due t o  inhibi t !?m of 
hexosemno?l?o.s?hm%5 o?clfi. -2 ?zd D o t  t o  d i rec t  inh ib i t ioz  of glucose oxidation is 
given i n  Table 11. 
wa8 unaf'fected on addition of 0.00lg TOZ(N$)Z, 

Comparison between hydroxy-aspartic acid and c i t r i c  acid as up,onto f o r  the 
treatment of 50 [NO 
an r s e c t i v a t i o n ~ ~ . ~ i b i t i 3 n  has bsen tested on ?wo systms: Succinoxi- 
dass and the  oxidation cf glucdse by btilLe=?^ jeast.  
TOZ(I?@)2 on succinoridass was sompletoly release9 on addition of 20 moles of hyr'rmy- 
aspartic per mole of T02(N03)2. C i t r i c  acid produced a react ivat ion of 75 per cent 
on aadi t ion o r  more c i t r a t e .  Itmay be cmcluded that i n  this case hydroxpnspartic 
~ O f d  I s  6 be t to r  relea6i:g agent than citrate. 
oxidation of glucose by bakers' yeast it was found that at a ratio 
leasing agent t o  1 of TO (NO } 
and hgdro3EJf ssgartic aci%, 88 Eercent. 

The oxidation of glucose by glucose oxidase nreaared f rc jm liver 

oisonin , 974 MI& 1433. -- Tho ef.'ect of these substsncee 

The i n h i b f t i o n  prcduced by 

,.hen the test was perfomied an the 
of 10 af re- 

c i t r i c  ac4d 2rduced a react ivat ion of 93 per cent,  
(Table 111, F i g u ~  1) 

Experiments are in proppss on the use of both substances i n  the trestnent of 
T02H poisoning i n  r z t s ,  
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To9++ and proteins. 374 MLEi 1401.--It i s  knmn that T02*I combines with  pro- 
In order t o  estsbl ish the proport ion of TOZ-- combined with the free ?m- teins.  

tlon, ultrafiltra$ion experixents with both dialyzed and ursdialyzed s e m -  are beiw 
perfomsd. To see whether TOz is combined with the albumin fr:iction or with the 
tho globulin fraction, TO2* was added to human scrum protein and after 6 hours 
dialysis it we8 separated i n t o  it. c m o n a n t s  by electro?horesia i n  the Tiseliue 
apparatus, 
w a s  found that TO2++ was present i n  both frac'ci:as. 

after  TO2Y poieoning,-- The rl'erburg manxmtl-ic m thd ~ E S  been used for the 
neastlrement of carbonic anhydrase act iv i ty  with s a t i s f a c t o r y  results.  Sturlies are 
in progress where rabbits are being treated . i t h  T02(ljTO) 
mentioned are neasured i n  the urine. 
c mentrations the r a b b i t s  w i l l  be sacrlficcd, thb blood IJ.2.N. ill be measured 
and the kidneys will be stvdlsd histoloqical ly  by Dr. Liseo, 

The albumin fraction was isolated by the compensating device. It 
These s t u d i o s  am in progress. 

The appearance of catalase, carbonic mlrydrass and phosphatasa, in thc urine 

and the enzymes above 
As s ~ o n  aa aim J f  i? hem appears i n  abnmnal 



8 

- 
1.89 

2 e G 3  

3.52 

2,213 

2.65 

2 .= 
2.49 

2.76 

2.56 

1.92 

2.53 

2.31 

2.86 

2.38 

3.69 

2,19 

5.2820.23 - 

. Effect of X-Rays on the Netabolism of Testis (rat) 

.-kO2 = am O2 uptako per mg dry weight par hr, (2132 = cmm GO2 (or 
CQ2 

lactic aoia producd per mg Dry wt/M in Ringsr-Rlucose-b~carbonots and IJz:COz 

as gas phase. 

Radiation 

106 

T ~ I U ~  Biter 
radiation 

how0 

4 

24 

48 

72 

96 

120 

15 days 

16 " 
19 = 

2 0 *  

21 

Noma1 valu. I 

I 
p, s7?ccillate 

6.41 

6.66 

6,s 

6.E4 

'i 3 5  

6 . 9 4 .  

6.85 

6,44 

6.56 

5.98 

7.32 

6 -48 

6,43 

8.81 

6 Z 5  

7 0 28"-0 c 3 

6.73 

8,x1 

0.85 

5.81 

8.27 

6.84 

6.61 

6.36 

6.2% 

5.47 

6.96 

6,71 

6.55 

6.3G 

5,49 

6.63 

6 , 050.53 
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Table 11 
In .:* .\ * 

A 

I -. 
Wioct of T O ~ ( N O ~ ) ~  on the Activity of S l u ~ o s s  Oxidase (Liver). 

Conditions: 2cc enzyme + 0.15~~ oi 0,1 per cent DPN (diphoupnopyridine 

0 . 3 1 ~ ~  phosphate buffer 1 M M pH 7.0 + 3,2cc, 0.2 per  con3 mctth--lGse 

\ 

nucleotid@) 

blue + 0 .BCC 3 M glucose -+ H 0 to ~ ~ k e  I@. The OIIZYW WUE treated With Y'Oz{N'3&)2 
2 -.. 

in the abs6naO of phosphnto or DPl4 which were &ded 1Q minutas latcr. TeIiG. 38O, 

TO2 concentration 

M e 

0,001 

- 

Gas phaam, air, 

1 

o2 Uptaka I 
Contrd Treat tsd 1 Inhibition ' 

I : pcr  cent 

138 151 :50213 . 

I 1 



T & l e  I11 

Comparison bstwcen Rydrcsy Aspartic , ,c id and Ci t r i c  x i 6  as .*gents for the  Treat- 
, 

msnt of W2++ Poisming. 

Tented on the oxidation of glucose Y y  bakers yeast. fw?Lhtd) Buffer, seronal, 

pi3 7-3, T!I~(I?$)~ was adaad a t  about pR 6,s.  Ten minutes l a t e r  the pR wcs adjusted 

t o  7.3. Temp. So. Gas Fhasa, air. W - i t i o n  of expzr:mcnt:., 60 minutes, F i w r e s  

give c m -  O2 @.*e, blank values sEbtracted. 

331 

0 

330 

318 

319 

279 

lnhib it i on 
I 

percent 

cmp1ote 

7 

12 

u 

I?eac t ivat i on 

percent 

93 

88 



. 

. .  
I 

' 0  

. c  
\ 

. .  7 ' )  

, 

CH-2447 

u, 
c 

% a 



- W l r  -.- - - 
Giffsrence obtained mire: 

H20 blank Urine blank 'Ilrincl h l m k  

1 

2 

3 

4 

5 

6 

? 

8 

9 

10 

0.38 cc 

0.38 

0 .lo 

0.13 

0.07 

0 -18 

0.06 

0.1.5 

0.10 

0.13 

30. 1 

0.06 cc 

0.07 

0,08 

0.07 

0.02 

0.10 

0 . 07' 

0 .I2 

0 000 

0.07 

?To. 2 

0.06 cc 

0.07 

0.04 

0.06 

0.01 

0.05 

0.07 

0.09 

C-05 

0.05 



K 0 blank "2 A, Heavy T ezposurs ( con- t ) 

11 

12 

B, Controls 

1 

2 

3 

4 

5 

6 

7 

8 

9 

0.21 

0.17 

00 l.3 
Average Om13 CC 

0,5.2 cc 

0.11 

0 .O? 

0.12 

0 .3.8 

Om10 

0 ,Q9 

0.18 
A V a w e  0.12 cc 

Urine blank 
No. 1 

0 eo9 

0.06 

0.06 
0.07 cc 

0.04 CO 

0.06 

0,06 

0 002 

0 008 

0,06 

0.05 

O e 1 1  

0.07 
0.06 CC 

Urine blank 
No. 2 

0009 

0.08 

0.06 
0.06 cc 

0.05 cc 

0.06 

0.04 

0 002 

0 009 

0-05 

0.03 

0 001 

0.05 
0.05 cc 
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I11 Medical Industrial Eiazard Section 

J, J. Nickssn, S e c t f a  Chief 

SpmieL Eazsrt aurveys done a t  the request of associated a@nclas (114 YL;Ez 3100) 

1, wality Hardware Gongany. 

A final report  on the health meamre MUS m i t t e n  dvring the m:nth on 
the operations formerly carr ied on at  t h i s  p l -n t .  

2. Revere Co?per and hrasa, Inc. 
request of tho DuPont Compa4y. 
I":C 1iG 825. 
8s sent i  all:r m a l t  ered. 

was v i s i t ed  on 0ctob:r 21, 1944 a t  t h e  
Details of t h i s  v i s i t  mag bo Dbtai3cd froxa 

t a3 ther  v i s i t  was made on Nm. 10, 1944. C!x.diticns remain 

Special  Raxard survc:*s at the  ?;etallurgical Labmatory (243 3.3 32.23) d 

Inspections have been oarried out routina1:r a t  t he  laboratory. 
f'w c-irrection sf health hozards have bean mads when necessary. 

Recox,endatlxm 

Special Mzard Surveys of  associated projects 1000 ?&!3 3250) 

The 
I'IUC HG 826. 

project w a ~  vi. . ited on October 26, 1944. The vis \ i t  is re:,.)rted i n  

T o t a l  ingresaims t::ken durinf: period 10-23 t o  11-18-44, 267. 
were analyzed b. Dr. I"Vey. 

40 imaressions 
39 w r e  reported as ndrmol, 1 88 abnormal. 

Capillary Photopphy  Stody or Radiation ufects  on Skin (373 I.%R 3610) 

The equipment I s  still in the experimental stage. 
been done with the  instrument as yet .  
tion is being Livestigatad. 
sics  uivlsion und from members of t h e  Ftysrson shop is much appreciated. 

No routif-e annlysas have 
The f e a s i b i l i t y  of infra-rad i l l m i n o -  

The cooperation received frm mmbezs of the  ?hy- 

Color I-hutography Study of Radiation Effects on Skin (248 f2LH 3620) 

Elquipneot xi11 sh.:rtl;. b e  used f o r  routi;;e atudy. 

Building and Quipmsnt surveys: beta (241 PLH 3310)'; p x h 8  (241 hIT3 33%) 

The two problem ass icment  numbers sill be discussed t3,gether. Tke surveys as 
done o i t h  present instruiients do n ) t  ?emit of cer ta in  identificat;?n o f  m e  or  
the other kind of r:.diatlm: '%he p r i b l m  is most d i f f i c u l t  1.2 the c:se of tbo 
low R. V. g m a  rags und tha high enerp bet-1 rcys, 

= I l l C W C I  



Sits B: 3 6  eUbQllOjr an6 TX con tmLni . t i 3n  problem has been partially solVed 
by the in s t e l l a t ion  of f i l t e rs  i n  the  exhaust l i n e  f r m  t'ie burnout furnace. 
Smew surveys of cmtaminatioz i n  t h e  ro ims  con t ime  t o  sh3s  uidesoread ac t i -  
vi ty .  Tho deg'ers of c mtanination has dro3ged so!:etvhat. 

Site B Annex: 
Clem up8 when poss ib le ,  is -)rm2t. 
radium occurred. 

h'Tuerous areas of low l~vel a c t i v i t y  are frequcnt1,r found. 
One s p i l l  involving 80 micrazroms Jf 

Clean up nes prompt and adequate, 

fiest Stands: 
work areas d w i n q  the p a s t  m.mth, ';_he second floor laborator ies  have in renerd 
shorn widc spsoad conGanination with mall aqmrrts of a c t i v i t y ,  most ly  beta. 
R c a n  217, the  hot :ab has a3.8~ SkiJvin grea t s r  than tolerance levels for gama ra- 
d i a t ion  during Imrk with Clir.i:on s1.v.g~. 

Th6 Sm.i-worb roans have S~NII some lessening of c o n t d n a t i o n  i n  

Anno2g: 
than  tolczanca r a d i u t i m ,  
prm2tl y a  plied 

Survey0 of s p c i a l  naterialt3 vaults have on$y mxrisionally &z'm ,grCn,ter 
In every instance corrective measurea have been 

no routioo a-aivajrs ai? being done a t  t h i s  tim. 
is mai lab le .  
OR a d o s l g  of an i n s t r w e n t  for measuring slow neutrons. 

No suitable i n s t m i e n t  is 
VD. Sinisson of the Inatmnent Section is at present wmking 

Personnel Surveys: Beta (224 KLH 3340) ; G m a  (214 KLE 3960) 

a) Hand surveys are done with G M  counter installatis%, 
counts am token et -test SLan61s, Site  B Annex and Xew Chemistry. 
numbor of hands with grea te r  than  tolerance c o n t m i m t i m  l e  low. 

Routine, h m d  
The 

b) Badge meter aurveys. 450-500 f iLW are devalorJed each week. CUTinP 
the past month only one metallurgical 1aboratDry employee had a r e d i n g  
grea te r  than 0.6 r for the week. The 
t o t a l  of t h e p a k e t  neter read3 go for t he  week were 0.05, 
i n  .;est Stands. €?is lzboratory s tudies  are nxmel .  

It was 0.85 in the window space. 
He s . ) rks  

c )  Pocket meter surveys. 99 pock& meteras gave re<;dinp,s of greeter than 
0.1 r f D r  one day Euring the month ending November 11, 1944, but as 
noted above only one man exce6ded the t d i . 3 1  weekly tolerance. 
these viere f e l t  t o  3e velir! readings. 
f 01 laws : 

63 of 
The break down by secti-3ns is as 

See t i on Separate Readings 
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Site B blaintainanca ------- 1 

The high number of readings frm the Bio log ica l  Section of the Health 
Division ref lects ,  i n  part at l eas t ,  t he  racent increase in the amount 
of active materid beirq handled. -0% these exposed however m e  the 
mintainmcs workers in the animal farm. ft is entirely poss ib le  that 
sane of the readings l-sted above may actual: be dl;e t o  rough hanfiling. 

The plan  recently adopted at ClFhton for checking high pocket 
meter madings against thc readi ,g on the f i lm b:7 
of the day the high pocket meter rtsadisig is found w i l l  be inaugurotcd 
her. in  the near futuro. 

developing the f i h  

1 I I C 9 1 2  



IV. BI.”IL(X;ICAL RWEARCH SECTION 

K. S. Cole, Section Chimi 

1. Zbve lopn t  of Aerosol k=nposura Kethode (244 1iI.B 2101) . 

Ether a t o a z e r ,  A poseibZe nethod of producin; an aeroaol witb9ut  
introducing excessive mounts of d i h t i n g  atr is a force fosd atomizer where an 
ei ther  s o l u t i x i  I s  forcsd thrm@ a small orificcl i n t o  a hlgh velozity sir stream, 
The e t h r  vapors are taken up by a bed of active, carbon. To date tlm yields  have 
been small a3 mast  of’ t he  mote r l a l  is l o s t  i n  t h e  car3X1 o r  b y  hpingoraont on the 
uall s . 

Conbusted Spray. Another method of dismrsai w::a thflt of burning i n  wcygen tb0 
f ine  droplets  of a s o l u t i m  of organic cor io l s  atmizsd i n  8p1 ilaflamable srgdnlc 
solvent. 
a high veloci ty  oxygen stream (1 1/rh through ar: 0.013 norifice”). Just 3ast t h e  
entrance point a continual high v o l t q e  spar37 discharge ign i t sd  the  atomized solu- 
t ion.  
observed, 
aingment t o  which the resultant particles are  subjected. yhsn the coinbwtion was 
M i n  8 2” diameter cylinder 100% of the  a c t i v i t y  was 03 the cyl inder  ~~8.11. ::hen 
a .2 1 balloon flask was uaad 3$ of the t o t c l  ac t iv i ty  could be ::etectud as oorosol; 
d t h  a 0.5 1 balloon f l a s k  ug t o  17.5% of the total a c t i ~ i t y  was i n  the c i i ~ . ,  and 
at least twice this much vjas on the w a l l s  0:‘ the f las!~,  Electron microgra$is of 
sanplas collected vdth the thermal p r e c i p i t d o r  s h m  irPegularly &aped particlss 
a l l  under 0.5pin diameter, 

The Bolution was fed  s l m l y  b:r neaw of‘ I L / 4  cc hypodemic syringe i n  t o  

Cabus%ion was cmpleta i n  a non-lulsinous flame m d  no carboa ?mrticles Were 
The chief disadvantage of t h e  method l i e s  i n  the violent thormal in- 

Ikpoeuro chamber. A static exposme chmber has been constmo%ed Ond 
tested. 
thraugh tubs8 inserted into t h e i r  triichmo. 
f irmly fixed t o  the side wqllr. The entira unit of wall ~ 1 x 1  shelves can 5e re- 
mooed from the chombar b. releasing two clmpe, Aermols are introduced through 
borts i n  the frsnt face, Aeroeol samples are withdrawn thriugh a t l e m d .  pmcl- 
p i t a t o r  mmntcd i n  tho lucito t6p, 
just before putting up the aerosol. 
consume8 by the rats. 

It conaists of a small stainless steel chamber ?ram which 26 rats breathe 
T’he rats lxL on shelves vhlch ars 

The chamber operates By f i l l i n g  it v J i t i i  oxygen 
ahen a i r  i s  s 2 m l y  sucked i n  t o  rspXeze t h e  O2 

A tes t  run carried out with t racsr  Ce is described 5el:)w. 

2. Inhalation of’ 300 day Cerium, 244 i;zH 2134 

A t r e c e r  run was carried oat using the c h e e r  described abave. Omm of 
An arc  was ‘struck just i m i d o  t 5 o  

f U Z  

radi3actiae Ca was placed on R carbdn electrode, 
frmt face of the chamber (atmosphere-oxygen) far 35 sec. 
peridlcal ly  vdth the thermal prec ip i ta tor  and gas sample8 t o r  02 aoalysts, 

sol. 

Dust samglss were taken 

the activity c m e  ofi the electrodes but only 18 percont was d i s p t r s e d  as p A n  aero- 
This  disapoeared rrom t h e  a i r  with a half l i f e  of 13 min. 

Analytical, data on d i s t r ibu t ion  81% not ye% avaIl3blle but vie con 
figure for re tent ion of a carbon arc smoke. The ex3onentfal diss3pearmce 
v i t y  f r s ,  the chambsr atmosphere nlakes It poss ib le  t o  s e t  up t h e  PolliWijir!~ 

get a 
of rct i -  
r e l e t  f m :  



8 : :  

Q =  
w s  
A "  
v =  

PrcsXnInary counts on wet tiamee 
5 percent. 

t rac t ion  
t ainod . of inhaled activity which is  roI 

i nd ica t e  ra tszt toi l  t o  be of' the order of 

3. Inhalation o f  57 day Yttrium 244 ?%E 2135 

Tracor datu are m u  available on Y f ? ~ r  30 d ~ y s  ancr cdnixiutration as en 
atOmizod solution. of the chloride, Ths act ivity lcw:es the 1~ very r a? fd ly  at 
first (70 percent is gone within ons-half day) and then slovus d o m  t o  an everage 
h a l f - l i f e  fop %he mnaindtr of about 7 days. 
12 percent f i n d s  its way t o  the skeletm ad the rest is excreted, predcmlna-bely 
in the Paces, 

Of the act ivity leaving the lung, 

4. Acute Radio-Toxicity of' Yttrium from Fisofon by In j sc t ion  in Ha%.. 246 E%E 23.6a 

92 ) as Elg SXXI inJected :l;to the heat of white 
rata. 
five of the lflc/gn a d  one of the 3 y c / ~ n  ar~ix~?.s art3 L l i m  on the tmmtieth day, 
For the other groups the average days t o  dei-&h arc 6.7, 10/(-12/g; e,O, ?,yc/p end 
10.5, B q / g m  ( 4  anhale) On autopsy herno.?rht-;g:ss wor6 f x m d  in the gastro-intss- 
r i n a l  tr c t  and 6 
of body wight  
the mid-lethal doses for rats are 4 t o  5 p , / g n .  

Bad3.o-yttrium (largely Y 
Five animala osch received 1, 3 ,  5 ,  7, CT Ic;;clc p i -  ~ P L X  of body ceiekt. All 

tiriles in the lungs. Th:: p ~ o ? ~ M . t s  r i d - l c t h d  doer9 is bclow w c / g m  ? i s ,  therefore, mora toxic t3cn S a s 9  3d-40 1 ~ 9 3 - ~ b 9 3  for nh.ieh 

5a. Acute Radio Toxicity of Zlrconiuni - Columbim by Injectim. 246 !%E 2213a 

Distribution in Hate 

As reported last month rats ware infected in t racard ia l ly  with toxic 
amounts or  oc~utiona containing 50 percent ~ $ 3  a 50 p r c w t  Cb93, mst of the 
tissue and excreta sample8 eraminsd retainac? th;e 50-50 r e l a t i m s h i p ,  E.~proximc,tely. 
Exceptions t o  t h i s  are muscle which onntained a ~ m t  35 psrccat Z r  and 65 percent 
Cb, and urine which cmtained 25 percant Z r  and 75 2eTcent C5, Bcause of glassware 
cmtumination and a net daficlt  of aircanim thess  studies are being repa&ted 
under more striwent conditions, 

The standard practice of sapsrutiiag rsdiatians of differanti ty383 BILS 
ensrgiee by meeaa of their f i  absorpt l~n  cuzve3 is Se jng  adontod t o  sug:~lement 
or replato chemical analysis under cer tain c m d i t i o n s ,  

2.r - Cb mixturas: 



curvo. 
stronger Z r  botas arc) not. 
the gams r a p  

Thcl weak Cb betas are  completely eut out by 30 =/a2 Al, whereas the 
A l l  betas a h  cut out by about 100 m&/cmZ -Al, whereas 

aot m a k  riall!7 a3ected.  Theref ore, the .?ollowix ra la t i  ons 
hoia: 

r.! F3S = Zr, A ZrvT Cbr 

F,%sro 3% f , c  t‘ie c t i v i t y  measured th; XI@ 35 ~ % / c n ~  A l  &sorb@rs e~& Zr#, Zrdand Cbr 
a m  the paC.ia.bions %.,.ing tcsou(;‘~ +,Lis absorber. 

2) R550 = Z r r  -+ Cbq 

Where the :ynbols QB as in ( 5 )  ., 
slope beLvJ:Jsdn 35 and 550 rg/c.n2 Al, the g a m  cornponents and e s s e n t i a l l y  the same 
through e ~ c h  absmber. 

maclings, m d  t h b  ratio ( F )  of beta to g a m a  mdistim can be determined fram the 
absorption C Q ~ C  of f r e sh ly  mrificQ Zr, 

Since the rsbsorption cum@ has oractically zero 

L A  any particular set of conditions, the W,f is associated wish as c e r t a i n r  

Within the l i m i t s  of the accuracy t o  which the a,,& measurement can be 
extrapolatgd t o  the amount- of Zr beta radlation at the correspmding values i n  
microcuriae can be dotenninr>. 

“ha nethod was checked n i t h  kn;wn mixtures of the two fsotopes betrJeen 
the ranges of 10s to 905 Zr In the mixture. 
ranges, and less than 10% at  the 2 extrems. 
rapid analyais of a n i m a l  tissues for differential distribution after injection of 
zr - Cb. 

The error is less than 5% i n  the middlo 
The method was davaloped t o  p s n n i t  a 

100 Cb f = 251.r + Cb lr * 

5c. Removal of Oxalic acid from Zr - Cb Solution. 246 MLH 2201 

Carrier-irse Z f i 3  - Cbg3 solutions a m  ccmlexed with axalic acid 08 the 
Thug am shiopsd and storad i n  th i s  foI7n laat step in the preparation at Clinton. 



t o  prevaft  adsorption Or the isotopes onto the  walls of t he  containers. 
amount of oxalic acid used would be tox ic  i f  injected t o  animals. 
oxalic acid must be eliminated or markedly reduced 8 h x t i . i  before aaainist2ation 
t o  t he  experirtiental animals. 

Tlle 
Therefone, t h  

One method is to evaporate the s3lut ion and %&e the r e s idue  up L n  10 al 

%e s j l u t i o n  is w a p o r a t e d  Lo 
of c o m e  n i t r i c  acid. 
xide i s  added, m e  drop per  minute f?r si- minutes. 
dryness and the  residue is d',ssolvad i n  water ' 3 ~  srline. 
t a i n s  

The n i t r i c  acid is k e p t  at 93OC and 30 percent hydrsgen wx-0- 

The solutior,  usually con- 
less than 0.02 percent oxalic acid and 86-96 percent of the  radio?ctiv@ iso- 

tones, 

Subllnation of the dry residue qpears very maanisin:. b s u l t s  V J i t h  t r ace r s  
s h w  that  sublimation i n  procolain a t  200OC remaves the  oxalic m i d  quantita- 
tively without baking the  actiws material i n t o  the container a d  w i t h m t  mokiw; o f f  
the ac t ive  isotogss. Extractim with 0.1 percent m a l i c  acid yields 100 percent M- 
covery; 0.01 percent a a l i c  acid yields 96 percent; water d o n e  yielcis  86 percent. 
Sublimition apparatus w i l l  bo cmstructed f o r  the "rat r O ~ " o  

6a Acute affects o r  ~ $ 9  as the Tirirnsz.al. - Blood uf Nclnanalc,. 246 &GI1 2421 

Bo apprecialbe effect on the hemoglobin c~as nAad th rmGh 114 days in r&ta 
given Sr8' intraperitoneally at 0.25, 0.62 nd 2,5trc/gm. 
f a l l  i n  tho lymphocyte and hst6rophil couit'b occurr@d at  all levsLls by 4 5f .y~.  Tho 
number of heterophi ls  rsturned t o  the E O ~ I  rmge In the rats trsatzxldth t h s  ~ Y L O  
smaller dossa by 7 days and f luctuated i n  the-lowar portion of t h e  na13195. iange be?- 
low the  mean of the c m t r o l  animals. The heterophil  scu.r.t ramined markedly low f o r  
37 days i n  thoso treated with the  la rges t  mount and the rea f t e r  grrsdcelly iocrsoosd.; 
at U4 daya it ocas equal to t h m e  of the  nax% lowar d350.  

in a similar xrianner except t h u t  t h e  depression ~ c c u r ~ i r , , ~  initially VIOS Ihrgcly main- 
tained through the  last sampling at 114 days, 

h abrupt  and s i g i f i c a n %  

The lymphocfles reactEd 

Strontium 89 given by s tmach  tuba i n  doses of 5 p c/gm of r a b  had an of- 
fect on t he  number,of heterophil8 pe r  d roughly ocpivalent t o  2.5,Pc/@ given 
int raper l toneal ly .  
lymphocytes 

A dose or  2.5flc/gn 1.2. had 8 greater de-)ressant affect  on the 

6k Chronic T a i c i t y  of Radioactive Strontium. 246 ?Z?! 2721a 

Pilot experiments with Sfi9 have sh mn a s igni f icent  incidence of lym7hom 
within 7 mmths after the f i r e t  inject ion,  
dose of' 2.5,&/@ a8 it is after doses repoatsd a t  m m t h l y  in te rva ls  t o  re-establish 
the  2 , 5 p / g m  amount. 

This is a-lxnost as s t r ik ing  after a single 

7 *  The e f f s c t s  of Acutely Kdministerod Fission Mixtwe on the  Peripheral - 
Blood of Mammels 246 MLH 2420 

Fission mixture given by stomach tube t o  r a t s  i n  doses of 1.7, 7.0 and 27 
C/@ respectively producad a decrease i n  the number of lymphocpte~ p e r  m3, appaTent 

by 72 hours. 
turn t o  the namal  range bet\VetBR '? and 14 days. 
cytee ger m3 had returned t o  the n.3rmal r a p  only a f t e r  55 days, 
occurred i n  t h e  nwbar 02 l.yn;ihWgte5 a f t c r  27 p c / g n  until dsath ,weclcdad fuI%h:r 
sap l ing  (2i d a g s )  

Xith the lowest dose (l.?/-'c/gm) t h i s  e f f ec t  m s  t r a n o i t o r y  wi th  a re- 
After ? p c / g a  the n W c r  of l y m p h b  

A can t i  .uous T a l l  
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The heterophile were decreased in  nm3er only hy t h e  ttio higher dose 
lmels. 
l.'//Ycr/m and after 7 day8 with 2 7 p  c/gmo 

This dearease in count was.not .appreciable until after 14 days with 

Tolo surviving rats receiving 12.5 r per day h w e  now accumulated a ~ p r o x l -  
mately 3562 so Mice are being ex>osed to 20 r per day md 40 r p@r day. 

2 Bimetric and Stat i s t ica l  Analysis of Survivel Data 142 1.U 2370 

Mortality data for rats at 400, 500, GOO, and 700 r and rabbits  at 800 r 

The early k i l l -  
and 1000 r have been analysed by methods described in  past reiorts. 
death at a given time is a measure of the m m b i d i t y  at thi i t  fixe. 
ing (less than 48 hours) does not fit  iato  this ?icture b174: Droceec- Orom LO ki l l ing  a t  
and below 700 r t o  25 pwcent for 1200 r 01ld bi&er dot.38~~ 
two components mhich have differeat Ccse depsndsncee and are present t o  bifferent die- 
greea i n  the two sexaso 

The ra te  of 

Rat morbidity functions have 

Deaths c;@m tabulated for L3C and C . 3  micc f o r  a 3 r l o d  of 210 dilgc p o s t - l m -  
dfation, 
raon.:h. 
control n a b s  havo a significantly higher daa-di rz-be. 
mimala kegins 30 days after irradiation, 
sexes is considerably greater than cantrol levels. 

MortUity i n  control ie;nales of both :S;x.i+ls 2s cib7ut 0.7 porcsc t  psz 
tGC ontrol males have about f ; t  same dertS rats E J  %he Fe males while C F l  

Tabulation of irradiated 
QoFtrlity o f  irrudkated C F 1  of both 

3 Histological Effects 9x1 h!,"srmn~l~ of SiEgle E X P O P E ~ S  to X-P~YS.  142 MLH 2510 

Sacrif ice of addlti m a l  rabbits f o l lming 890 r ' th particulzr reference t o  
the difference between n 8 ~ i v o r s v 1  
1% additional infomation: 

nnd .dead. or noribund animls  yielded t h e  fallow- 

1. 81th the excegtion of t h e  ovary, histol3gical structure may be nearly 
within nmnal limits in snrvivors at PA days.  Mra-medullary bl :od cell fon?tion 
and increased numbers of plasma cel la  m a  pigment-filled mucroahages were about all 
that distinguished ~suroiving" rabbits Prom the cmtrols  3% t h i s  period. 

2. The ovary was depleted of all but the nmt inanaturs fo l l l e l e s  by 11 
day8 and no mature follicles wera s6en t h e m e t e r .  

3. The t e s t i s  showed degeneration of spar matogonia only i n  the early Oouro 
but at 9-14 days the geminal epithelium was reducd t o  about 15 percent of nomelo 
In rabbits examined at later times the t e s t l c  WBL n~,rmsl in 6pp8eranceo 

4. The histological picture In thoee mi~iels which diad or wre moribund at 
sacrif ice  In the 9-14 day period was essonticllly s h i l a r  to t h a t  s w n  in a)parent 
surviom In t h i s  period. 
interVal8 (21, 35 and 37 days)  all showed 8 h i s t o l a ~ i c a l  picture Similar t o  that seeu 
at  9-14 daya. 
marrow at these late intervals, SurviPorS at these inter?als were essent ia l ly  ~ O R U f A ~  
In appearanceo 

However, the dead o r  nori'suxxl animals er6Iuincdl at subsequent 

This wes moat strikingly demonstrated in t he  severely depleted bone 



X-ray in sublethal single anr2 divided doses ;reduced a significant incic?ence 
of -y carc inma noted.? months after beGlnnin,a of treatment In a strain of rats 
which does nat ordin-ily aevelop t h i s  t u m x  a t  this yeriod of life. 

5. sffects of Single lbxmn@es tzi Fast Neutrms upm the 7eri3hcral Blood 
of Rabbi t s .  142 NLH 24l3 

The effects of mutrona  produced i n  n cyclotron operating at 8 
detiterons i n  doses of 73-79 n, 83-95 n, 100-1::8 I: 
blood picture  of rabbits is given in figures 1-3. 
i n i t i a l  rise i n  the number of heterophil8 (Figure 1) 372arent by 3 hows but more strik- 

between I 2  and 96 houre. 
apparent with these doses. 
f i can t  difference 8een In the  number of the hetarophila of the fmr dose l€Web. 
AI  precipitous fall in the number of lymphocytes (Figure 2) occumd by 3 hour8; a 
further fell was apparent at the 24 hmrs interval and .?ere was little significant 
recovery by 216 hours. 
reached by any or  the doses. The ef9ecte of lower doseer of cyclotron neutrons upon 
the peripheral blood or rabbits a m  sham in figureo 6 6 .  
(&lo n, 26-28 n, 52-66 a) caused a rise in the  umber of heterophils (Figure 4) 
at 3 hours much l i k e  t h a t  reported above for the higher dose levels. 
PePSiStod et 24 how8 i n  the rabbits t rea ted  with 26-28 n and 70-79 n, but returned 
t o  the  normal range in all at the 48 hour interval.  
heterophil  level oceursd which is m u e l y  proportional t o  t h s  dose. By 168 hours a 
return t o  the normal range is  apparent in all these lower dose levels. The number 
or lymphocytes (Figure 5) dropped precipitously by 3 haws.  This drop continued 
tbr3ugh 24 t o  48 hours with all dose levels. 
per n d  had returned t o  the normal range i n  the series whioh recoived thG lowest dose 
(8-10 a) but not i n  the  others. As was true of the heterophile, dist inct  levels of 
clepression of the number of lymphocytes are apparently progortional t o  the  dose de- 
l ivered. 

and 128 - 142 n w o n  the mriDhera3. 
Doses of 70 n or abose produced an 

Thereafter, a decrease i n  level occu~od, the  lowest level occurring a t  24 hours. 
No significant difference i n  the l eve l  of depression was  

Only between 168 and 216 hours was a questionably si&- 

No signif icent  difference existed in the  levGI. of depression 

The three l o s w @ ~  dosc le-rals 

This  rise 

Thereafter,  a depresoion of the 

By 216 houra the number of lynphocytes 

An X/N analysis will be presented next month, 
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I, Contimaous exgosure for 8 h:>urs d a i l z  

D a i l y  dsse:  8r, 4r, 2r, m d  0.1~~ 

exce2tioc. of the original puinsa pigs of the 8r per 8 hours l e v e l  vehich are all 
deac) W O G r ,  2 5 0 0 ~ ~  1250r, 625r and 56r (acute exposures of 12.5r %and 50s not 
addcdj. 

iippXWSlmtIta ' t o t & l '  doses up to dato of' mice and guinea pigs (with the 

:x~.zti of t h i s  experimrrt February t o  March 1943. 

,ipprox-hstcl t o t a l  doses of r o b i t s :  4100r. 205r)r, 10252, 512r and 5Or 

k.ppilozl?la%s to?;ol dovo of i.ibrcx3 Guinea pigs {family 13) exposed on the 8r 
S t a r t  0.' %Lis rrxpcrimnt I h . y p  1944. 

ig)F:.c"oxkriate t o t a l  doce af' hgbr-:d guinea p i @  3f the term experiment exposad 

~ p p n ~ x l r ~ s t e  ta ts1  do80 o? ,Si.ra'i;n A mice exposed on the 8r per 8 hours laver 

(acute c ~ i y x ~ r e s  of 12.5r and 5Or not. added). Star; of t h i e  experimcsnt July, 1943. 

par 8 h012~*~ ta,ml 1650r, 

on the .8r per 8 hours level 65@. %art of t h i s  ex3erinant r iug t la t ,  1944. 

l E O O r  CLZC :%.pain A mice of the  scaa Love1 used fo? blood counts 1550r. 
of this oxperincat ??ny, 1944, 

Mice: S i w e  tho l a s t  re7ort; 5 nicc diod and 17 v w r e  k i l l ed .  
autopsy @:at@ t h e  follonin: findings: Of the 5 t h s t  died cmse of death 
::fa8 nme o r  less nhscure. 2 had severe eczmas and i n  3 the  b l m d  Tic- 
turo indicated an ir$sntian, 
of pzdpablo tumors or severs sudden loss of mi@, 12 showed at  auto2sy 
g r o s & f  nzslignant l y m ~ h m a s ,  the  renainder showed varioua leeions not 
e o m w b d  with the irradiation. 
mmt the d i f f e ren t  levels  is aa follows: 1 control  mou8e (21 months old); 
one mouse rhich had been irradiated P J l t h  12.5r given i n  5 hours  at the  age 
of ~ ~ ~ ~ ~ ~ i p i ~ t ~ i d ~  4 mmths (age at death 23 mmtl ie ) ;  two mice of t h e  0 , l r  
level  (approxAmt? total dose 6 5 r ) ,  one of which had reccivei! in odditicm 
12,Sr giver. in 5 hmrs at the a ~ e  of a??roxinutclq 4 mnths  (age a t  death 
23 months); 
6COr) which bsd received i n  addition 12.5r s iven  i n  5 hours a t  t h e  age of 
approxirmtcly 4 months (age at. death 21 rnsnths]; tvjo mice of the 2r p e r  
8 hours l e r o l  (approxinate totd dose 1200 and 1 S O r )  both sf' whic:i had re- 
caivad in addition 12.5r given i n  5 hours at t h e  age of approximately 4 nsnths 
( age at death 213 and 22: nonts) ; one mause of the 4r per 8 hours l e v e l  
(npproximato t o t a l  dose Z5C9r) which hzd recaivad in addition 12,5r Given 
in 5 h m a s  at the age of a;groxinately 4 rnonths ( a ~ e  at  death 223 mmths);  
t w  nice of t h e  er per 8 buns level {total doses ep:m=imatal:r 4800 and 
5 0 0 0 ~ )  o m  of which had received i n  addition 12.5r Given i n  5 hams at t h e  
age of approximately 4 months; on. mouse t h a t  had rbceivcd 300r an the 8r 
per 8 hours l e v e l  at the age of 2-3 months (age a t  death 22 months); and 
o m  mouse that had rscsivad 6COr on the  8r per 8 hours lave1 a t  the age of 

Gross dinqnosis a t  

Of ths 17 that were k i l l ed  e i t h e r  on account 

The dis t r ibu t ion  of t he  mel%gnant lymphomas 

one mouse of the lr per 8 hours level (a9proximate t o t a l  d x e  

I 0 q 2 f t o  4 months (age at  death 23 months). f 1 B U  

Vp t o  the y e s a n t  the tot .3 ,  nunber of. micc w i t h  n::ligmnt 1:ir~y~i-onas 



They a r o  distributed among the difftrsnt Levels as follov?s (sec. tnbla 
In last month's rc;3ort) 

Controls: 4 mice 

( 12,5r ( 5  hours) 
( 50r ( 5 hours) 

Acute exposuPP only 

O . l r  per 8 hours  per day 
lr per 8 hours per day 
2r per 8 hours per day 
4r par 8 hours per day 
8r par 8 hmrs pcr day 
8r per 8 hours per day 

8r per  hours .par day 
(ex3 ,sure l h i t e d  t o  300r) 

(exposure l i n i t e d  t o  SOOr) 

2 mic0 
1 m a u m  
3 mica 
3 mice 
9 mice 
9 mica2 
22 nice 
3 mice 

2 KiCef 

Again, as stated l a s t  rnmth, on ly  a fe:J X the auliqn nt lymhnas  of the 
2r and 4.t. and the *.iujority of those of the 8r 3or 8 h o u r s  lcvoi (receiving ucin-. 
t e m p t e d  oxposure) are cmsidered due t 3 the irradiation. 

During the l a s t  mxlths the nlfmbsr of mice f a d  at autonsg t'Ji'Gh ovarim 
tumors has increased cm8idoraSly. 
the near future. 

A table of t h c i s  fidings w i l l  be @van in 

Guinea Pigs: Bring tho mmth one guinea p i g s  of famil>- 13 (on tbc 8r pe-.? S horrrs 
level)  died on accmnt of intra-abdoininal hszc)rrha&, 3 were kl1l.e~ i-1 norfSurzd 
condition on aceaunt of aplast ic  anemia. The lethal 2130 of theba 5 1 .  .be8 ?i&s 
Wa8 appoximately 1600r. 
nea pfgs ranged from 600 t o  Moor, while that for tlie iribred atreiiz 02 fm-ijl 2 
ranged from 1200 t o  1600s. 
of the inbred g ~ i ~ e a  p i g s  of f d i y  13 w i l l  be narrow but sxmkc; tl:hor than 
the l e tha l  dose of' tho guicas p i g s  of ftlmily 2. 
guinea pigs correaponds rougm ;o the rings in which m3zt of t1;e hybrid guinea 
p i g s  diad. 
with thatfound in a l l  guixsa pigs autopsied on occsx.t  ctf' ap'hstic encxie, 
hmorrhagic lymph n d e s ,  eccposes of" ugp: s m a l l  i c tcs t ine  td rtc.11 Jf s t o m c h ,  
stc, 

I t  may ba racallsd that the lathal  floss f-r h;ibrid gzi- 

I t  semis that also the range of tho ictha:. Gosa 

'ihs l e tha l  dosas f o r  the i n b r d  

l h e  gross picture a t  mtopsji c;f t h o s e  guinoa p i g s  P ~ S  ibsi i t ical  

The tern experiment, i n  xhich hybrid guinea pigs v:(6re oxposd t L b  3r per 
8 hwrs  da i ly  until .the first case of qpleatic ancilliu begclri to ~ p g @ ~ ;   ti^ f in ishad 
during the nmth. 
the same number of controls. 1 male and 1 fcmalo each of exxwi-:cntaZ m d  con- 
tr31 guinea gigs were k i l b d  and autogsiad u f t e r  ha-ding received a total doss 
of ap?roximately 350r. 'Ihe expLrimental ,g~inaa  ?igs ware xbe?lsced at t h i s  time. 
HL1 remaininc e i n e a  pigs and cmtrola wera kil led during the z? ctt.1 nL'ber 2 sni- 
mjls httd developed aplaotio anemla ( t o t a l  dose of spnax in t i t c ly  5 % ~ ) .  .*so the 
2 aninals that tvcre replaced after a to ta l  doso of a ~ p m x i m % e h '  300s w9rs k i l l e d .  
.iL1 tissues 818 i n  Chicago with the excoption of th%e of onc oxajeYiscntsl ani- 
mal which sho%& grossly an ovarian tumor at auto?sg n?t as :et woven neoplastic 
by sections, 

6 male and 6 fenale axpcrizenta-- Zuinaa p i .g~~  w~re cx7oeed with 

f 3 1 8 9 2 2  



One guinea pig.  sx~0sed m t h e  4r p e r  8 hour level ( t o t a l  dgse  a ipr -  
ximately 2400r) developed aplas t ic  anemia and r a s  autapsied. 

Rabbits: The rabbits a m  a l s o  alive, 

11. Bmedfng experiments 

Nothing new t o  repor t .  

111, Hamatology 

Mice; The blood picture of the  c m t r o l  and exprimental  mice is ap?rexinz-Jely tho 
8amb &8 that reported last month. 
mica s h w i ~  ~ZC& t o t a l  white c x n t s  w i t h  differmtial. ccunts either ~ O r m d  
or  sh3wing a high percent neutr3plzil count i s  increasing. EIrm imhz l s  of 
the s a 6  box i n  which most of t he  mica shamad high t o t e l  white c o u ~ t s .  died 
euddeQr at  t h e  same tins with cu-ise of daath not apparsnt. a t  is as::m-ed, 
therefore, t h a t  these high counts are due t o  an infection of unlrr;ovjn x i g i n .  
On the mihole, however, the:c animals do not a3mar  111. 
a c t i v i t y  and f tiirly constant waiTht. 

However, the nu-bar cf nise, especially i n a s  

Yhey s h m  no:.ml 

As pointed out previously, about 80% of the  ani a l s  shmimg malignant 
?he other 50% have a mre lymphoma have typ ica l  white cm.xts up t o  203,000. 

o r  less nonx.4 blocd picture.  
ascites at autopsy. A smear of the (turgid) asc2tic f l u i d  of one ani!.ial 
ehz~wed t he  presence of lymphocytesc 

Lately a number ?f t h e  leukemic nice S'j>vv@d 

The red count, p la t e l e t  c iunt and hemylab in  content arc vdithi: the 
l imit8 of t h e  controls  f o r  the  tini*,Lals of the g. l r ,  lr and %r per  8 ' h x r s  
level;g, while t h e r e  is some lawring of these counts in some of' t t e  animals 
af the  Gr p e r  8 hours level ( t o t a l  dose a2aroximtely 2300~). 'Tvo of the 3 
surviving animals of t,ke 8r p e r  8 h m r s  level [ t o t a l  dose 391roximately 
5000r) have c insidersbly lmered red and pletelet counts and hemoql >bin, 
Bhile i n  one the blood picture is apmoximately nonnal. 
per 8 hours which were removed after having receiving iosas af 300r AL B O O r ,  
shJw apwoximtely nonslal counts. I 

The mice sf' :he 8r 

The Strain ii mice, exp,sed ?n t he  8r p e r  8 hours level (o7?raximte 
dose 1550r) ahow tin >veriige t o t a l  -i&ite cmnt  of a g p r o x h t e l y  3500, xhile 
t h e  averdgs t o t d  white count of t he  control is api - 3 x h a t e l y  8000. 

Guinea ?igs: The blood picture  of the hybrid guinea pigs 6xpOSsd since the be- 
ginnin& of last year on t h e  O.lr and Ir ger 8 h a w s  levels as :d.l GS thoe;P 
given ecuts exposures o d y  i e  essen t i a l ly  nmnal a8 compamd t o  t.he cJntrols ,  
Soma of t he  animals of the 2 r  per 8 hours l s v d  ( t o t a l  aose approxim2oly 1250r) 
ehow all counts lowered, 
{ t o t a l  dose approximately 2400r) show lowerod counts tn v aryfng cegees  with 
the platelet and rad counts most zffec'ted. k s  animal was k i l l e d  on account 
of aplastic anemia. 
all Counts lowered i n  varying degrees with t he  p l a t e l e t  c o m t  most affected. 
Four animals developed mania and were killeC during the nmth ( t c t a l  doas 
approximstely 1600r) 

A1 surviving anLncls of the 4r per E: €io.~rs level 

The a n h a l e  of family 13 on the €k per S hours hrvel show 



Tho hybrid guinea p i g  exposed on the 8r per €3 hours levo1 ( t e r z ina l  
dose approximately 650) showed counts an the day of autopsy which razed 
Prom approximately normal t o  extreme lowerinz of all counts. 

There is no change in the blood picture af the r a b b i t s  fron t k 3  re- 
(lpraphopsnia with increasiq? t o t a l  dose). ported previauely. 

IV . Pathology 

Guinea Pigs: There are r10 audit lmal  sact iom for histo logica l  ezs;;lin-:ti4rr since 
l a s t  report. 

One female mmse had been expos& OR the 4r per 8 hours lev61 ?total 
dose approximtely 2ztior), 
was moderate invagina2ive dom~grovith of srzrfxe geminal e?Lth@lim. This 
and the t w o  mice described n b ~ v e  had several lung tumors vd~ ich  are ~f 3 t y m  
comnonly men in untreated aEimals of' this strain. 

Ovaries were small ,  devoid of follicles trd tZrere 

One m a l e  mouse had been ex3osod on t h e  8r gsr 8 h m r u  lime1 f f a?proxi- 
mately 1 month at the age of 2-3 mmths (total. doas 300r). 
tained giant geminal centers ana the ?,lalplrLighian todies  of the sDlcrn i m - e  
large and num erous. 
of necrotic debris and scattored mitoses. ather  organs, inzlx8ing t c c t e s ,  
were nmnal,, 

Lym2h cot e~ co2- 

In these structures of both x j r g a n s  there ~ & r o  r s ~ U  f o c i  

Onre malo nova& had been slraased on the 2r ger 8 hours  l e v e l  ( b ~ t 3 1  
dose agproxlmatcly lUOr), This animal was f3und dead tind a&?-xiced ::utolysis 
h& occurred but sectims of intestinal nozulss shared suf'ricisn2; C.btsi1 on 
h i s t  h logical examination t o  leave no doubt of theca being i3wasiue 1 y r n ~ h 0 ~ ~ 3 3 ,  

In d l  theso auim1.s there waEj no S u m  marrow at.t;rophy. 



I L  U, OF C,  RAD1,'iTION LABORATORY 

J, G. Kamilton and iissociatfg 

Teuhnical Progress Report on :Aetabolia Studies of F i s s i m  ?'roductS- 

1. Rdfo-Autographic StudJos 

The preparation of radio-autographs f r d  lwgs of' ani; 3 .8  m3Gse:j t3 inha- 
1nt:lon o? %O 

f rm the lmgs of animals 64 dags after exposure t o  the raaisact ive SEXX. 

srmokes contzining fission products are be5ng consinued. '1% 1s an- 
t i c lpa ted  wit f! i n  the next several weeks V J ~  w i l l  have 3vnilable ;:adio- -u"i;gra?hs 

2. S o i l  Studies 

The assay of the algae f rm X-13 XIS cczqla'czd. T h s  setivit :r  v x 8  abo.,t 5 . 9 ~  
per gram dry weight. 

m C b ,  50.7%; Ru+Te, 9.74%:. 
t h a t  the active material was f ired  01: t?te surfcees of ihe cslls t'.,ithcr PhLx incor- 
porated i n t o  %he living tissue of the p l a t .  

For an equivalent f i l t e r  3iickness of 8 nsc;cm2,, - ~ h o  rjdio- 
act ive canposit ion was as foilo\;a: CS, 2 . ~ 6 ;  3 a + ~ ~ ,  z.G3$; Y, Z.O'-" Cj:; CG, 30025; 

Eemlts  of thc 9 8 S q 7 8  of t h e  alga0 s'cr '3rEly suzges'i, 

Mditimal s tudies  ware nc4o on the  upS'ike c ?  - e t lv i ty  l -y  bwlcy  j l a ~ ' ~ s  frm 
clay suspensions, 
shwed the a c t i v i t y  t o  be due t o  element i n  questious s d  n l t  d ~ o  to h p u ~ . u l e S .  
d study 3 f  the uptake of P by barley plants tis a fuuztion of thc C l a y  con t~ . iC  O r  
the  culturn me9ium mas carr ied out. ;in inverse ro l c t ioneh ip  ~c'as esta.bl.islxC be- 
tween tho clay content an< the a c t i v i t y  09 che r so ts .  hxperiwx.t8 sh=;rs3 t h a t  t h s  
a c t i v i t y  on t h e  root8 w a s  not due t o  the adhesion of clay partfclcs t o  thv" .xnt 
surfaces. 

ID assay of the leaves or tho63 ylaats grls7.3. in Y eslG 3c sdutic;r_s 

P l a t 8  were grovm in active culture eolutions in t h e  abserca of clay, $or 
each element (Y, C r ,  %$b, Sr) the t o t a l  a c t i v i t y  cz1 Lha plant tvc.8 co:;l.pc~~trLe 
with those gmm i n  clsg suspensions. Hau\reverS for Y s  CY, a*+Cb, less of the 
element was accumulated i n  the tops, The behavior of S2 was raLativslY W.aff&ed. 

Radio-autographs have bean set  up to deternire the nature of the f ixz t ion  
process In the mota, 1.e. abswption or adsorption. 

Clay fraotions from a var ie ty  of s o i l  t y p e s  have besn : sofnted. Fixation 
studies  on these  f r ac t ions  w i l l  be started shoril:lro 





111 . X:LCH!;B REESE HOSPITAL 



In general tne ntlinical course of tLe animals, clnC the sross ria3 F; croscDp3.c 
ph%hoiogical findings suggest that tL;o continued fngestion af l e q e  dcsRf;"s of 'I' 
nitrate leads t o  a aUbnCUt8 intoxication . Tho d o s a p s  requirac', t o  9 r o ~ i u ~ : s  these 
latter chanps aggsar t o  be, well in BXCOSB of the dosages required t g  prc.?uce the 
acute intoxication. 
by subtcuric dosagss ingestee for a very  l o r 4  per iod  is a question fci? f u t w e  stuCy, 

ki%eth0r Gr not the ,tubacut@ charges described can bo produced 

.Us0 t o  be c.~nsider13t! is the fact  tha t  80 rug of T ~ E J  n i - k  ts is a large d k L y  
dose f o r  a ~ U S Q  (possibly oquivalant, d s x x x l i n p ,  on cr i ter ia  of transoosi%im, t o  
cgproxinately 1/10 t o  1 powA of n i t r a t e  p a r  day for E. 70 k i l c  mn). 1% seeiis 
entirely unreasmabfe to bolieve t ha t  B m a  v!o~l?  be xm~i$;ts8 t o  be ex72oe8 mdsr 
e ;nditions thet wauld allow won a Brectioa of <his w r ~ m t  t o  anLer 3is bx iy  bcilT-, 
Indosd, fron both our sxperimonts a~zd the l ack  of rom+ts  GF eccto toxici2y i n  
industry, if; appears the the: main practical. D r c k d c r n  is t h a t  of chrwi ic ,  cxd not 
ocut e toxicity.  

cliiliaal condition, i n  dlaoiding the 
or not he has bsmi poisoned by T, 
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