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air, etc,  
piaGes when product is wadU 
Instswnent Groups both a t  Clinton and Chloago are cooperating in develop- 
ing such inotrunents, 
t o  protect themselves by extreme precautions including masks when work Is 
not doae under a hood, 

A rugged type of portable O( -ray detector is needed for a l l  
.- - The Health Mvislon, Chemical. Division and 

The most lrnsortont procodure now I s  for the personnel 
P -  

Winyon" i:: .A been fomd by the Ch3cago groiT t o  be an acid r e s i s t an t  
cloth that can be decontaminated easi ly  and hence may prove useful for 
coats and towels, 

Clinical Biochemical Stud1 es  
z w  

Liver function t e s t s  ~ c o l l o l d a l  gold, cephalin-cholesterol, and 
fomol-gel) have shown some pos i t ive  react ions i n  perBonnel oxposed to  
rnd$ution pa d  toxicological hazards, but the  tests have not yet been tr ied 
widely enough t o  gauge t h e i r  significance, 

Pigment metabolism studies show that  (a) project workers exposed to 
lead or radiation tend t o  have de f in i t e  increase fa red blood c e l l  
protoporphyrin, (b) no essential change in urine ooproporphyrin, ( c )  1 7  
out of 43 project workers showed positive urine uroroseln tests compared 
to  1 of 12 controls, 

.- 

Kidney function tes ts  by urine sulfur exaretion methods have been 
negative so far as personnel ore concerned but posi t ive f o r  rabbtts 
receiving relatively I urge inJ  ect ions of t ubanyl n i t ra te .  

Initial stucties of blood proteins hy t h e  electrophoretlc method 
indicate  some changes poss ib ly  due t o  radiations,  

B h m c a l  Research 

f u r t h e r  t p s t  ~ ( 0 x 1 ~  a t  $10 operating temperatures, 

- -. -6 /a 
The of heated T O8 t o  produce Xe has been set aside to, 

Inhalotior1 expe-entis ore still i n  the "study of method" stage. ,, 

5 mC (25 x lO"'C/gm) of mixed f-products by stomach tube killed 
rats; apparently by damage t o  stomach and i n t e s t ines  because very l i t t l e  
m S  absorbed. Oo64 mC d i d  110t k3ll th-0 

B&* - Lala i n  equiilihrim, given t o  mice by Intraperitoneal 

Lymphocytes are affected 
injection k i l l  t he  atiime.2 s w i t h  amounts of t he  order of 17Mc/@. 
retained ac t iv i ty  i s  mostly ia  the  bones, 
early, polymorphs le ter ,  

The 

0?1 the othcr  hand, the  bane Inarrow destruction 
* was most complete a n d  occwred very early, 

Total body radliaticn with e x t e r n a l B r a y s  has its ea r l i e s t  e f f ec t  on 
eyes of rebbits, 600 r sc?m:r, to  be the  minimal effective dose, 

Stubl t .  cerim ~ 1 x 3  btl.rim n r e  toxic t o  goldfish in concentrations of 
10 ppm (by weight) and m n  Lctkal in .W days at concentrations of 1 ppm, 



Sre9 and Balm- La140 are taken up rapiLtly by goldfish initially. 
The high point I s  not roached, because f o r  suvcr . * i  weeks the fish continue 
t o  take up more oven thou& the water concentration is decreasing. The 
&In and scciles contain t h e  greatest  concentrations of both (44 - 7%). 
For strontitr~l tho skeleton contains the highest concentration and f o r  
bariun-lanthcunm the organs m d  muscles. 
cantamirrated w r o n t l y  by ad:;orptlon, reechlng 1000 times t h e  water 
concentratj m, 

'Iho feces become highly 

Bar Jlarbor blico have  8 5074 l e thal  dose of 117 n of p i l e  (Clinton) 
neutrons nnd nI)out ooo r 0:' p i l e  (Clinton)gEunmu rays. 
mixed neufroIi and garno m y  rarliatims in the pile give confusing results 
since one ezpcriaent showed only parti t i i  ndt i t lv i ty  and the  other  
showed more thtm total ndhitivity, 

Exposure to 

A method OF prepfiring a good ffxed source of beta rays for testing 
external effect3 of tkr-'ze hac been devised. 
a x e d  w i t h  Incite (LOU to 120) can b 
the pile. 

Re.' phosphorus powder 
made i n t : ~  sheets and exposed In % A setisfactory y i e l d  of F'- results. 

It has boca Pound that. the fission recoil apparatus delivers not 
only gaseour guYen-t:i af Pinclon prcducts but also normally solid f iss ion 
produc$s wii5ch have no gaseous point,  such <is tellurium, 

"Pure" f iss ion products are now being separated at Clinton and 
- used there m d  in Chica6,o for biologfcnl studies: 40 mC of Sr, 18 mC 

of Sr plus &I; ccmalderJihln wsuper-jufcew (mixed f iss ion products free 
from tubaliojrj 

The rsbb i t s  in p i l e  atack gases are receiving about 0,6 rjday of 
external beta rays p l w  a'n raiKnown amount of mknown elements into the 
boaso 

& i v e r s ; t ~  IIC- of !%:lfforria .- ZlladiatiGn Laboratory 

30$ of' the fis*j?on a c t i v i t y  i n  powdered tuballoy was found to  be 
voLatilized by using 11 txr!iw arco Wen this smoke was inhaled t h e  
var iow fissicn Froducts wer. fomd t o  beheve i n  the  same manner a8 
when In jec ted  & o p n m t o l y  Into tho lung:$ in solution, 

Product S'tud1.e~: -I Orsl absorption of all valence states is  less  
than Oo05$; lunf; rstent5i:n ! t i  gh;  absorbed material predominately i n  
ekeleton; exwt tlon very sm:-ii l  i n  ur ine  and feces, 
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The percant of off-scale readings f o r  February u t  Clinton was 2.7 for 
aingle meters and 0,l f o r  double meters. The s t a t i s t i c a l l y  probable 
percent of "double events" is 0.07, Thus with two meters per individw.3. 
good accuracy l e  possible,  By the use of single meters plus cooperation 
on the  port of the group leaders ,  etc. i n  checking mun's act ion n fair 
record of each - i ~ d l v i d u a l *  s exposure is possible. 

Parke.rBs sectim has found that a t  355 hunii. ty there is no leakage 
of pocket chambers, with or without dessicator but that a t  75% h a d i t y  
there 3 8  trouble without dssolcator, 

Projection minoneters have been found t o  have the  following defects: 
(2) charging voltage changes with time, [ Z )  the  charging button s t i c k s  
too  freqwntlp, (3)  repair and replacements of r e c t i f i e r  circuit is  
ursatisf'actory, 

Eoth et Cli?l- ton und Chicago it has been fowG tha t  I,aur3tsen elec- 
tmscopes require 8 coaplete cal ibrat ion chart  for all intens i t ies  I f  
they are to be interpreted accurately, Moreover, the ca l ibra t ion  for 

rays Coes not correopond with tha t  for beta rays, 

Methocis of slrrveyinhJ f o r %  rays are receiving a great deal of 
. 

attent-icn, 
an electroscope (modifled b u r i t s e n )  t o  test t ab le  tops, etc. 
DershFuP electrometoro and %ollm-Landsverk electrosoopes a r e  b e i q  
tried out,, 

In addition tow ray counter t h e  Clinton group have developed 
A t  Chicago 

Atmosghoriz surveys a t  Clinton have s h m  no appreciable a c t i v i t y  
t o  date, 

Surveys of a c t l v i t i c s  o r  all kinds have been routlnelg conducted 
fi!;-cu@iout the  Clinton and Metallurgical laborator ies ,  inclucling t h e  
Iwganue gus. 

A t  Ciiaton it. h a s  been found that  in tanks of "average" chemical 
solubione 100 crrries of 2 W beta ac t iv i ty  t h e  gamma radiat ion by 
BrenssLralmi: is t he  same as from 1 c u r i e  of 2 MKV gamma ac t iv i ty ,  
m u s t  be t a k m  anta  c m s l d e r s t i o n  in shipments of large quant i t ies  of 
beta emitter's. 

This 

Breeding sxperiments am showing possible i r r ad ia t ion  e f f e c t s  i n  
reduced l i t t e r  sizes, The effects are more severe with more intense 
radiation, With 8 r per 3 hours t h e  same ef fec t  i s  found from 500 r 
t o t d l  a5 from 800 3e when given a t  tlit, rate of' 8 r per 24 hours. W e  
m3ce receiving 1600 r at 8 r per 8 hours do not m t e  for a period of 
approxima%ely twu months, but subsequently matings result i n  a normal 
Utter  size pi-oduction. Fumale mice receiving 300 r as  a s ingle  acute 
whole body expot;ure remain f e r t l l e  f o r  not more than two months but 
then boccme stsri le ~ i t h  apparen?.ly no recovcry, 
of 4 1' a d  2ec:s per 8 k c u m  ::till.  how normal blood pictures whi le  those 

bIlce exposed t o  doses 
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getting 8 r shaw definite decreases. yice getting 4 r in  one hour out 
of each 24 show a normal blood picture. One an inml  5x1 the group developed 
a leuatmia, 
mately 2000 r still have normal blood findings. A t  lea& the abstract 
of the N . C e I o  report should be read a8 it is too oomplicated to synopsize. 

Rabbits getting 8 r per 8 hours and ha- received approxi- 

M e a w > r l a l  Hoapl%al 
v .  - 

Two patients are under observation, g&ting 10 r per 24 hours. 

U. of Co Hospital 

In  addition to  the,previous patlents treated on the 100 and 200 KV 
machines, some fmther patients are being given total  body radiation 
OR the 1000 KV apparatus, 

Met eoroloa 

The ldeteorological work I s  continuing at  Site 1. Arrangements are 
being made to study dilution fram the stack by means of SO,. 
observation has shown that the most dangerom time so far as ooncentra- 
tion i s  concerned is  in the early morning, jwt as the cloud inversion 
is breaking up, the v e r t i c a l  circulation starts .  
the up and down drafts bring the smoke to  the surface i n  dense columns 
within the 200 ll area I t s e l f .  

Further 

It has been found that 

Note: 

For Clin ton  Laboratories Health Report see CH-1470 (A-2060) 
-u 



B, CLINICAL MEDICINE AND MEDICAL RESEARCH 

C. J, Watson, MODo,  Associate Mrector and Section Chief 

Le 0 ,  Jacobson, MOD., Acting Section Chief 

Report for Per106 Coverin& January 15 - February 29, 1944 

A0 Clinical Sectiou - 3 ,  J, +ckson. M.D, and 111. J, Nickson, M.D, 

Lo fre-Ehployment &aminations 
-.-e.- 

* 
During the period Janua~y 15 - February 15, 1944, 189 examinations 

were done, 
non-academic personnel 

Thirty-nine o f  theoe were on academic personnel, 130 on 
S f x  applicants were rejected, 

2, Health Surveys o f r  the 

From February 1 - 2; a radlua dlal painting plant was visi ted,  
The t r i p  was planned to obtaln bac-und for the planning of New 
Chemistry alterations, On Februwy 3, a metal maahining plant was 
iiispected, 
Section of the Clinton report, 

Details of t h i s  report w i l l  be fomd in the Clinical 

On February 21, the S t ,  Louis Cyclotron was visi ted.  The main 
purpose of t h i s  tr ip  was to dlacuss the possible e f fects  of radia- 
t ion with the cyclotron crew, 
no det octable change rr 

Inspection of t h e  men's hands revealed 

3, Liaison Committee Neetinga 

No attempt w i l l  be mhde t o  dlsouss the Committee reports in 
d . 3 t a i l e  
!,l'nrary, 

Those interested will find the minutes on file in the 

Dr, Pardue made 24 surveys at the requast of the Comittee. 

I&, Schwbrtz was asked to survey 23 indivldLlals by the Conanittee, 

In 
two instances, the surveyor felt that over-exposure was probable, 

,, 

Xis findingG will be found An his sectim of th i s  report. 

Three product accidents were discusaed i n  t h e  minutes. DurW 
$he month, Mro Pyle joined the Cananittee. 
d i B p ~ 3 a l  of waste active materials, discussed below. 

He  will be responsible for 

Dr. M, Mi&son reported on the l iterature of the toxic i ty  of 
.?iphenyl and acenaphtheno at the request of the Technioal group. 



Tri &lo re t h yl ene Eiazard 
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Site B, room 135, has a Blakeslee 3egreaser which operates with 
trichlorethylene, 
mill ion In air, Ch Yebrutiry 17, 1944, yLTp  Goldberg of' the Illinois 
Department of P d 1 l . i ~  & a l t h  der; o w n e d  tho sniount s of trichlorethylene 
in air  at v o i ,  .- times c1urfa.g the operation of the dogreuser. The 
highest v~11i.r 

Tho u s e  tofexaince figure given Is 203 parts per 

t.J:iod m s  1% p.p,m, 

!luring tne past month, a new system of checkfng the persons having 
c!imbt3r readings of greater than 100 milliroentgens m s  instituted. I 

A letter is  sent t o  tho  exposed lndividualo*s group l eader  requesting 
infomation corrcerningr (1) the person'e octivitfes on the duy of over- 
expoxire, {2) knowledge of accident t o  .the chluater, and (3) group 
load or?^ eval*;at loo of the correctnesa of the reading, A monthly 
wrmiry cf t h i o  in fomat ion  w i l l  be presented in future reports. 

Acid Reslstcnin Clo th  f o r  ProtectAve Clothing 

During the month, the idea of obtaining an acid resistant cloth 
which could be decontaminated by rinsing i n  strong a c i d  solution8 -8 

developed, A search, a i d e d  by Mro &trmpton's Office, showed that Vinyon, 
a polymerized vinyl acotate, w a ~  the mast l i k e l y  available woven 
material. 
were carried out by this group and Dr, Pardue's groupe 
tests are found in Dr. Pardue's report. 
t!iat a l l  CP t h e  sam?les could be decontaminated with ease. 

Decoutmdnation tests with both product and f i s s ion  products  
Details of the 

In brief, the t e a t s  indicated 

Because of the  expense involved ($16.00 p e r  coat, estimate) and 
l;C'r?h3Si! of -acsstaixt ies  as to the noterial's resistance to ordinary 
wear,, a *SSOL%~ brlter of but 100 coats and !30 towel3 was placed. 
Vlnycm 26 way selected, 
be able to usc f ? d ~  or u aimf.lar materfal t o  good advantage. 

3% would seem that Clinton and iIauford might 

/ 

11' c:\:oxgwiit t-;_perienco inclioatcs that widespread use of such 
c s e t ~  woul4 llrs detilrablo, a l a rger  order can be considered, 

-, D m k n g  the moxth, R ncs-scndemie employee was added to the 
,. personnel Gf th:! C l i r l c a l  3ro:;y. It is  planned to expand the moni- 

t o r h g  G P  amLi-&s of  T c b d l o y  dust  in air. 
L. *:itmwi hc: i t fona will be i r r  Si te  E, 

For the most part, the 
Mr. Tourek w i l l  spend one- . 

; ha, I of ?irJ time oc t h 2 a  work, 



Projected Work for Month 

1, Continuance of pro-employment examsI 
2, 
3. 
4. 
5, kkxponsi ,a of Tubulloy dust  surveys. 

Continuance of Matnllurgy Laboratory surveys. 
Continuance of Product Hazard surveys. 
Expansion of Finger P r i n t  program, 

L 9, Jac@%son and E, Marks 

Tho clinical hmutology group examined 1107 ind iv idmlc  during t h e  
period 1/15/44 t o  2/15/44, 
the  laboratcry examiuations made: 

The f o l l o w k g  tab le  gives an analysis  of 

HJ& R I X  WBC Differen t ia l s  P l a t e l e t s  b i n e s  Retics. mass. 
No, of 
hams D 685 600 970 970 135 700 50 200 

wsc. 10 

Two Individuals showed blood abnormalities possibly dus  t o  over-exposure 
t o  radiation. 
source. Since t h i s  work has stopped, his white  blood c e l l  oount which 
had f a l l e n  has risen in the di rec t ion  of normalcy. 
was overoxposed to a Rn source. 
lewocytes and a marked change In the P/L ratio. 
corrected it S6i.f 

The firat  occurred i n  a person working wit-La @am Ra-Be . . 
The second person 

"hero was a small Orop i n  the t o t a l  
This has slowly 

C, Electrophoretic Studies of Proteins  - Ee S .  G m m  Barron and John Muntz 

There 1s evidence, from the published l i t e r a t u r e ,  that  Berm proteins 
zfiange i n  d is t r ibu t ion  a3 a consequence of 
2uryose t o  follow these changes by electrophoretic analysis of t h e  
proteins both i n  pa t ien ts  receiving X-ray therapy and in animals t rea ted  
with X-rays. 
impossible t o  obtai,? the control analysis. However, data for electro- 
phoretic distribution of serm proteins obtained by a nuxber of invest- 
igrittors ugree so closely that  t h e  nomaLvalues  of this laboratory 
can be imed as o m t r o l  valmri. 

X-ray treatment. It is our 

We are well aware that in pa t i en t s  it w i l l  sometimes be 

One $cl;.ieiit, M., 1 1 ~ 8  been studied on d i f fe ren t  occasions af ter  
ha received ;;-my therapy, *&fortmately we do not have t he  serm 
eiectro$.bar.etlc pattern b d o r a  rad ia t ion  started. On Nov. 26 and 27 
t h e  patient received. two X-ray appl icat ions of 100 r each; on Dec, 16, 
17, 18 a d  EO he recelved '75 2 each day; on t h e  25th he received a 
blood tramifmion, The sarw. proteins were determined electrophoreti-  
.ally on seven different  occusfoiis f r o m  Dee. 15 t o  Dec. 27 (Table 1). 
Or, 3ec. I?,, 18 dtiye af te r  X-r3y therapy the  d is t r ibu t ion  of serum 
proteins w a s  abcut normal. On Dec. 16 ,  the  day a f t e r  tlppllcution of 
75 r, there Y ~ S  b profound modiflchtion i n  the  d is t r ibu t ion  of  serum 
proteins, characterized by i;i decrease of albumin and an increase of 
globuli3, 'fiother this was due? to  the act ion of X-rays o r  not cannot 
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be decided until mora observotims are made. 
tainod w i t h  some modiflcutlons; the last smpLs c-.C blood,  taken 7 days 
a f t e r  r a d i a t i o n s  stopped there was sti l l  surne decrease in albumin and 
i:icrease in E( globulin.  Cae, Of 

s e r m  proteins o f  Ei:iutb;er pe t ien t  (J. Gu! i r :  'cd-lg studied.  lhf'ortu- 
:ir-ltelg t h f s  i r  p a t i e n t  with carcinom of the stomach where there is 
o r d i n e r i l y  IT: :wm~+, +$otid.in, 

'i;,is pattorn was m a h -  
.I- 
C 

??vi, putt i lms  accompany this rope*: 
e J. M, on D C C ,  24; t c e  r,t!i<jr from a no~'mi1 S I Z T - ~ .  The d i s t r ibh i ion  of 

5 .  

"lie ai'T'ect of rL'.di.it'.Qn on the distribution of wrun proteins can- 
not be reusombly determined unless we find &r~ a n i m d  having (1 constant 
electrophoretic p a t t e x ,  
scrm h9:3 Four t o  f i v e  g lobl i l tus  which scorn t o  change from one t o  the  
other. 
gLttems cf the s ~ r u ~ i  p r o t e i n s  of the rabbit, the rat, a n d  the goat, 
Rabbit sera was unu.lyze0 at the following ionic strengths: 
OQ06, 0.075, 0.1 and 0.15 'In general, only thy30  components were 
observed regardless of the 3erm concentmtioo, Furthermore there  
was EO cons tacy  in t h e  mobility of the p r o t e i 2  components. Wet 
serm was analyzed :it ionic strength 0,,075. Four components were 
observed which separated from each other t o  allow their measurement. 
The mobllities of t?,e protein frections resembled those of human 3erm, 
R a t  serunwas analyzed a t  ion ic  strength 0,075, 
done with t h i s  a n i m a l .  
radiat ion on blood proteixs m u s t  be concantrated to studios on the 
goat and the rut, 

%e dog had t o  be discarded because the 

l e  srt! nox studying for this purpose the  electrophoretic 

0.05, 

Further work -will be 
It is  our opinion that  work on t h e  effect of 
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Table  I 

Distribution of 8erm p r o t e l m  of J. K. from electrophoretic analysis. 

Percent 
B. glob. #glob. 

r- 

Bite T o t a l  protein Alb u Glob, 
% 

-I. - .-. .r-. _--...-_I.&-. 

12-15-43 G*97 63,O 5.7 11-5 13.9 

Radiatlou 75 r 
12-26-43 5" 74 47,3 5,4 16.4 ,?lo * 2 

Radiation 75 r 
12-17-43 ci"t?5 57.5 i,5 10.7 30.2 

Radiation 75 r 
12-18-43 5,46 G4,l 2,7 7*5 25.5 

-I-- -- --- 
Radiation 75 r Dec,, 23 
12-22-43 c .> 12 43.4 5, G 14.9 31,2 

12-24-43 5., 55 m,2 5.6 12.3 31.7 

:i2-27-43 6.53  57,1 7,4 10.7 24.8 

7000-7,60 G2.5-55*5 6.2-7.9 12.6-15.2 13.1-15.7 

- -  
I .  

? 
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CU-1459 (A-2049) 

13. 

" 
.- 

I. 

I .  

Electrophoretic patterns of Blood Serum 

Swrnal wnrm Snrmal serum 

FIG. I .  NORMAL SERUM 

Patient J. M. Dec. 24, 1943 
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E. 

Toxicologe Grow. Albert Tannenbam, H, Silverstone 

- The chronic feeding experiments on the  tox ic i ty  of various T 
compounds are being continued, and axe paw i n  t h e i r  f i f t h  month. 
The tox ic i ty  of single subcutaneous in jec t ions  of T compounds is 
being s tud jed ,  Including the effect of second injections.  
gram of lnhah 

A pro- 
n studies is being Investigated, 

Report of Bioahemical Grox: So Schwartz 

The study of numerous kee t s  which a h  at the  early detection of 

The r e s u l t s  of these studies 
exposure t o  and t ox ic i ty  from radiation and m e t a l  has continued along 
t h e  general lines previously outlined, 
t o  date are sMnarized below. 

In these etwiies the  control ser ies  consists of 14 medical 
students, several non-exposed ~1emb8rS of t he  project staff, and a few 
newly employed project members. It is reaognlzed that  some of the 
latter, a t  l e a s t ,  may not have been perfect ly  "nonar+l," The exact 
number of controls f o r  each t e s t  are s h m  on the  appropriate figure, 

I h e  project members investigated have been those believed mOgt 
For radiation e f fec t s  the  groups likely to  Held positive resul te .  

of Mr. O u p n i n g h a m  and S - a m  In New Cheaaistry were studied. 
p l r p  tn Room 109, Site B, was s tudied  because of considerable tuballoy 
dust exposure. 
because of exposure t o  l e a d  

The 

In addition, several IndiviCuals were investigated 
or various chemicals, 

I, Liver function studies, 

A,, Seruu proteins - (with  La Schneides and J. J. and M. Nicksod  
Three t e s t a  have been studied t o  gain Insight  i n t o  both quali- 
t a t i v e  and quant i ta t ive protein changes in project personnel, 
namely, colloidal gold, cephalin-cholesterol, and fomol gel, 
The first two of these tests, a t  least, have been shown to be 
cornonly pooitive i n  liver disease as a c o m e q w c e ,  chiefly, 
of a l t e r ed  serm globulin, 

,-- 

. /  .. 
L 

1, Colloidal gold test, 
The method used 1s that described by S, Gray (to whom we 
are indebted for a i d  in preparing our SOlUt~On8)e Three 
serlal d i l u t i o m  of Germ are wed, with r e su l t s  expressed 
i n  termrs of 0 - 5 depending on the oolor change and amount 
of prec ip i ta t ion  present. 
read 2 o r  3. 

liver dysfunction the second and third tubes read 4 and 
5 nlso. 

Nol.laally all of the  tubes will 
A weakly pos i t ive  tes t  is indiuated by a 

-reading of 4 o r  5 i n  t he  first tube. With increasing 

Is none of  tne control series was a positive t e s t  
On t h o  other hand, 12 of 42 project members obtained, 



4 

studied had at least a weakly popitive t e s t ,  This I s  illustrated 
Sn Eyg, I'cere the number in ea= -up is plot ted against the sun 
of t h e  3 fubes. With t h i s  s c h m  only 8 are seen to f a l l  outs ide 

t the no-. m e .  It might be h i n t e d  out here that only 3 of t h i s  
group had' a pos i t ive  cephalin-oholesterol test ,  (2 plua or =re) ., 

20 Cephalfn-cholesterol 

! b e  method of Hanger has been modlried to include 8 tubes orfth serial 
dllutlonls Qontaining fran 0.2 tv0.0001 00. of serum. Results a r e  
read in terae of 0 - 4 p lus  depending upon the  amouut of f locculat ion 
and c l e a m  present. 
I s  believed ind ica t ive  of l i v e r  dysfunction, 

A 2 plus or greater reading In t h e  first tube 

Although t o  date the first tube only appears t o  bo s ign i f icant  
we are for the time being plo t t tng  our data i n  terms of. the  sua of 
the first 9 tube60 

. In none of the normal controls s tudied has a 2 plus or more 

The t e s t  was repeated a t  a l a t e r  date In 2 of 
t e s t  been encomtered. 
l a t i o n  ha8 occurred, 
these 8 with pos i t ive  results -In. 
only 2 of these 8 had a posi t ive.aol lo1dal  gold reaction, indicating 
ggab a d i f fe ren t  mechanism f o r  .the two tests, 

I n  8 project member6 2 plus t o  4 plua floocu- 

It might be pointed out that 

uu ? 

Strongly posit2ve tests (3.- 4 plus)  were obtained frau the sera 
of two individuals exposed t o  considerable tuballoy d u s t  i n  Room 109, 
S l t e  Bo 
exposed t o  l ead .  The data is  i l j u s t r a t e d  in Fig. 2. 

A 4 plus react ion was til80 obtained on one i n d i v i d u a l  

3, Form01 gel. 

The emptylng t h e  of serun fraaa a modified whi te  blood c e l l  p ipe t te  
is measured before and about 6 hours a f t e r  t he  addition of a drop 
of formaldehyde. The r a t l o s  of these two times i s  dependent upon 
t h e  globulin oontent of the  serm. 
project members has been found t o  vruy widely from about 1.0 - 1.7. 
Four have been over 2. 
t o  permit any conoluslons t o  be dTawn. 

As shown i n  F5g. 3, t he  r a t i o  In  

Our normal Control series i s  still too smll 

Protein studies i n  dogs and r a b b i t s  exposed t o  either radiat ion 
o r  metal have yielded no worthwhile lnf'oracltion. 
normally have a 3 - 4 plus cephalln cholesterol teat. 
experhents i n  rabbi t s  no change has been noted i n  the oolloidal 
gold tea t ,  
sedimentation rate following tuballoy injeation. 
studied fu r the r  at the  present time, 

Both species 
In acute 

I so la ted  observations indicate  a mtirked increase i n  
This point I s  being 

II. sent- Metabolism Sttldles ( w f t h  E. Katz, F. Fe l t e r  and M, Mandel) 

A. Red blood cell protoporphyrin 

8 0 0 8  a 5 b  



Tho most marked inoreasefi In rod cell protoporphyrin have been 
Thus 2 i;f 4 mrkers in the 

Other high ~ a l u e s  have Seen encountered 

* encomtered in workers ex-posed t o  lead. 

mal love1 15-30 gaxma per cent) .  
in personnel receivicg r e l a t i v e l y  large rudirtion e-osure of chronic 
type, 
exposed proje. 
lgools. This :: i3ltrstratod in F3go 4, 

- foundry Rocwr 42 in Ryerson hud levels of above 65 gamma per cent, ( ~ G P  

5 

In  gcncr.11 it; can be said t ha t ,  compsrod with medicrl s t u h n t s ,  
mxhei.s have se la t jve ly  high r e d  c e l l  pratoparphyrfn 

1% might be noted tha t  only one of t h e  control $rcq hac? a value 
abuve 33 g m u  per cent, rind h i s  proto-mrphy?in level w.s rg to ti5 
gamma per cent, A repoat determination 4 Cays ietilr showed II 1’911 to  
41 gamma per  cent;, 
it might be noted that h e  had had an acute bronchi t ls  4 CIz?ys wrlier f o r  
which he t a d  taken 8 g r m s  sulfathiazole.  It 5 s  t ) e l i e r d  t i :c- t  this is 
suf f ic ien t  t o  exclude h i m  ZL; n coatrol, 

W i l e  t he  explanat5cn fsr t h i s  bncreiass is r a ? r t a h e  

B. Urine coproporphyrin 

Project members with a few exceptions, appear to hwb a rclet ively 
normal urine coprc~yorpbyrin excretion. At t he  prestmt time this is being 
quantitrtoc! from m. ei1iquo.t; of a 3 hour arternoon specfnen, Most of the 
studies done to d a t e  are on 24 hour collectSons, 

I In Fig, 5 t h e  data is d v e n  i n  terne of coproporphyrin concentra- 
t i o n  i n  t h e  wine, 
found i n  t;!?rt w i n o  o f  MY<, Y,, exposed t o  considern5le trlclilorethyfeue 
fumes at S i t e  3, 

The hi@est  concentraticn (19,s gama ;eL- cent)  was 

Coyroporplqrin studies on rabbi t s  receiving suhcchuncorx injections 
of tuballug n i t r a t e  are i l l u s t r a t e d  i z  Fig, 6 .  
properly be includod i n  the section on kidney function, s ince t!ic 
hnti6;cd kiciney w i 3 l  not excrete coproporphyrin, 

t h e  explhuat ic-  f o r  t he  narked ful l  observed, d e s p i t e  any tendency 
which m5&t 1m-f~ been present t o  causa an increased excretion because 
of tuballoy tc:cicit;y, 
whether ISCC:, i b P  O , ~ E )  q,& o r  less w i l l  cause an lncreased copropor- 
phyrin exxc-:tj!cn %-hich ~ l l l  not  be i n h f h l t e d  by kidney inuufficicccy, 

These graLhs ~dglit mcre 

This u n d c & f e d l y  i s  

Ekperiments are how i n  progress t o  d c t e r n h d  



Urine sulfur has been qusntitatod using the  nephelometric method 
of *eon m d  Crutchfield, Blood sulfur has hem. ?umt i ta tcd  by a 
nodification of tho metnod of  Denis, using 20 - 30 mesh barium chlorldo 
rather than 10$ barim ch lo r ide  t o  graci?icate the sulfur, 

* 
- 

1 - 
a, A staly of 3 r a b b i t s  mho received 4 mg& tuballoy n i t r a t e ,  

A U  d i e d  'i . r'mm 12 - 15 days followin6 31jgrLnta o r  tximia of 
sevoml  days duration, The number of sulfur d o t  +imino;tioas done follow- 
ing the inguctions vim v41y small but indicated D me&ed drop in siil'Lur 
excretS.cJlto Th~s  averkge control levels of lOu -. 3.53 n.g per  cttnt ~'21.2, 
t o  2 - 36 mg per cent Ssfctrc death, 

bo A study of 3 rabbits rho reccivsd 1,5 d g  tuballay nitrate by suS- 
cutaneous fnj cctioli, 

Aa shorn So R g 3  8 all 3 rabbits had a marked f a l l  i n  wir,e sulfur 
concentmtion, 
nonnel and theso aainals trave 8howz apparent complete recovery, Sulfate  
excretion of I-15 remained l o w ,  

The sulfur l eve l  of 1-14 and 1-16 rose 8koztI.y to 

tie d i e d  1 7  days after thi? i n j e c t i o n ,  

Attention is cul led  again to t h e  reduct ion in ur iae  coproycrphyrin; 
following t S o l l o y  in jec t ion<,  (See Fig. 6 )  

A h e l a  e t  el have reportad a marked increase i n  t h e  organia acid 
soluble p b a s ; h = ~ : ~ :  of whit3 blood c e l l s  f'ollorvhg to ta l  body radiatio:: 
of as little a? 3 r t o  Irv$cemlc p t l c n t s ,  
t o  adapt the-l: mthoc! to tho  msll number of' w h i t e  ce l l s  i n  normal 
biood 

They were, however, unable 

, 

A simple pl'ocudtrre has  been worked out f o r  q w t i t a t i n g  several 
phosphorus f r s z i i o n s  hi the  wh i t e  ce l l s  of less than 1 cc normal blood, 
Both humax and animal stuiIie:3 are in progress and w i l l  be r q o r t e d  n e x t  
month 

'. V, Individual scoring, .. - 

I n  the t a b l o  which follows, t h e  results of our  3tudies of royrese:it- 
aGi'Je members of 4 groups of exposed and non-exposed indivfduzls  are 
s m a r i z e d  in terms of 0-4 + rcrictions,  
may be attclahed t o  each of t h e w  f ipms;  

The following s i s i f i c a n c e  

8 0 0 8  1 5 8  
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L 

r 

0 7 Definitely normal range 

1+ = Borderline values 

2+ through 4 3 .  Increasin& posit ive reactitme 

In order .o arrive at a composite value wMch will roughly represeut 
the individualis reaotiona t o  the various tests Jsed, the following 
method of scoring has been devised: 

Cephalin aholesterol 1 - 4-f-with increasing flocculation as 
described by Hanger, 

Colloidal gold: Sum of 3 tubes, 

1 + = 9 - 1 0  

2-p =11 

3+ = 12 - 13 
'43.1 = 14 - 15 

protoporphyrin in gamma per 100 c , c ,  erythrocytes 

0 =(XI 

1 + =  30-40 

3 * =  5 0 - 7 0  

4 f  =)70 
~ 

Urorosein and assooiated pigments 

Evelyn reading at 400 w p  and 520 mp 

w 400 P,M 

1+=60-50 1+= 75 - 60 
z+= 60 - 40 

0 ~ 1 0 0 - 6 0  0 = 100 - 75 

2+= 50 - 30 
3+= 30 - 20 
43.: 20 - 0 

3t= 40 - 25 

4 t =  25 - 0 
8 0 0 8  1 5 9  

h , .  , .  , . 



W e  ooproporphyrln in gamma per 100 C.C. mire. .. 

2+ f 10 - 13 
34- = 13 - 18 
4+ =)le 



G r o u p  I. Cmtro.18. Normal medioal students 

. 
Spectrosoopy 

.- I RoB.Ca Urine %rorosein* - Cephalin- Colloidal proto- copro- fraction Aba a 

E O r r r h Y r  in porphu&* . 400 mA520 - Score v&ezg cholesterol* - w 

i o  0 0 1 0 0 0 0 1 

2" 1 0 0 0 0 0 1 0 

30 0 

4. I 6 

50 0 

0 9, 

1 

8, 0 

* 
. I  . o  

0 0 0 0 0 0 0 

0 0 0 0 C 0 0 

0 0 0 0 0 +** a 

0 3 1 1 0 0 5 

1 b 0 0 0 's 2 

1 0 0 0 0 0 1 

9 .a 1 1 1 0 0 0 0 3 

.cQ 0'. 1 0 0 0 0 0 0 z 

G r o u p  XI, Controls, P r o j e c t  members with  what is b e l i e v e d  
to be relative by slight exposure, 

d3 1.9. 0 0 0 0 0 0 1 

20 0 0 I$. 0 0 0 0 1 ,. 
:3 0' 0 0 0 0 0 0 0 0 

4, 0 0 1+ 0 0 0 0 1 

5 0 0 0 0 0 0 0 0 0 
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:& 

1" 

2, 

30 

4" 

!> 

Group 33, Project nembers. Predoninaut exposure: 
radiation end chexnioals, (New Cham,) 

Spect xwscopy 
R.B,C. Urine "morosein" 

Cephalin Colloidal proto- copro- fraction Ab8 
.111 cholesterol* -7-d1*,, prphyr i n  porphyrin* 400 m 520 PI 510 II! - Sooro 

1t L +  2 - F  2 +  13. 1-k  0 10 

1 +  13- u 1 +  z +  24- 0 7 

l+ 0 24- I+ 3t' 3 1  0 10 

0 34- 3+ 0 0 0 0 6 

4+ 4+ - 13. 4 +  34- 0 16 

8 grams sulfathiazole 4 day6 previously * .. 
** Waals absorption only  after standing 48 hours 

A high incidence of project members exposed t o  relatively large 
6 m o ~ t ~  of radiation, tubdlloy, or chemicals have been found to have 
p ~ l f t i v e  reactions to several different testa.  
effect of some kind on the liver, ksdney, o r  hematopoetic systems. 
In general, a "positive reactor" w i l l  be positive for several dif- 
ferent teats ,  
ness of t hese  ;jo3itive results, thaw it 
most of' the &via t iom from normal m e  oply moderate, 

These indicate an 

Data is as yet insufficient to  ascertain the serious- 
should be eqhasized tha t  

c 
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