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In order t o  u t i l i z e  the resu l t s  of the work on the toxicology of 

T performed by the Pharmacology Uivision of the Rochester Project, sunnary 

reports are requested. 

One volume of this report  is t o  be a sc i en t i f i c  monograph dealing 

with all work on T tox ic i ty  carried out at Rochester. 

subject matter i s  t o  be c r i t i c a l ,  i.e., including only re l iab le  data, 

selected, organized and meaty. Pertinent data from the l i t e r a t u r e  are 

t o  be included i n  each chapter where appropriate. 

chapter on human eqosures  is t o  be provided by Captains Howland and 

Goldring, sumiiarizing indus t r ia l  information. 

The treatment of 

If desirable, a 

Xcrophotogra2hs of typical  histolo@.cal sections, especiaUy of 

kidney lesions, should be included where necessary f o r  c l a r i t y  and easy 

descri>tion. Photographs of novel or special apparatus o r  of other 

xubjects are  to  be included where these f a c i l i t a t e  t he  presentation of 

data. 

The key persons i n  charge of various parts of the work are  the ones 

best  sui ted t o  prepare these sunmary reports. For these key persons the 

writ ing is t o  be an iml3ortant par t  of t he i r  irork. It i s  not an extra 

duty t o  be accomplished by voluntary over-the labor. 

are t o  adjust the i r  programs t o  perni t  time fo r  w r i t i n g .  

These key persons 

The adjustment 

iU consist of delegating responsibil i ty where necessary and hiring 

add i t ima l  personnel when necessary, the l a t t e r  subject to the approval 

of the Project Direabr .  

The preparation of these summary reports must be carried out under 

pressure of a deadline. Immediate need f o r  speedy progress is made 

imperative by the eqec ted  ternination of the contract and by the  de- 
I 



parture of key personnel f o r  permanent positions. 

the persons w r i t i n g  these project reports must give the writing p r io r i ty  

over routine obligations. 

As a consequence, 

It i s  reconmended that  ur. Voegtlin assume the responsibil i ty f o r  

He has f u l l  authority t o  d i rec t  and the preparation of these reports. 

coordinate the mi t ing .  

chapters t o  spend any t h e  needed f o r  meetings, discussions and writing. 

He is t o  c a l l  on the  authors of t he  various 

A second volume pretl;Ld deal i n  a more detailed fashion n i t h  all of 

the data. 

s c i en t i f i c  sumnary of the experimentdl data with descriptions and inter-  

pretations. 

between the  extreraelg detailed f i n a l  reports and the condensed monograph. 

T h i s  detailed conpilation i s  t o  be a more coaprehensive 

This volume is t o  be midway in treatment of subject matter 
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Chief : - 
Office : 

Library: 

5 February 1946 

D I V I S I O N  OF PtiARhiACO;LOGY 

Hodge, Harold C. 

Ku jawski 
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Assfgnment 02 Persornel 
as of krch 15, 1946 

Dr. Rothstein i n  charge of &gn~ Retention Studiea Assisted by: 
kBelle, Todd 

in che.rge o f  @na I Clearrnce T e w  Assisted by: 
Baxter, Tornaben 

in charge of &.eraencv Toxicity Tes tp Assisted by: 
Amdur 

*) Dr. Roberts 

3,  Dr. Spiegl 

Dr. Field i n  cherge of Liver-Flmction Ted4 

b e k i n  in charge of  Dust Particle-Size Assisted byt Miss Reid, Fiorica, 
Glover (part-time) 
Scott (pirt-time) 

Tornaben in charge of Tissue & ~ l b .  Autowies Assieted by: 
(Bleeding, Assistiw at  qpra t ions)  Miss Hof s c h e i d e r  -L 

Q 

Cucci, U e s  Wa1sh 

&a. Dygert, Mise Zorsch, Hiss Bascom - Stenogfiphers W 
9 

' " T  
.., " , 
. ' .  . * To leave i n  Apri l  J I 

+M To leave i n  March -? 



E N G I ~ E I P C  DIEPdaTMENT F%ElSONX?EL 

18 January 1946 



INGINEEZUl?G DaAETMENT 

Specific Acrsfg~~iente 

18 January 1946 

MurPhs L Supervi si on 

Wolf I Maintenance 

Maisr .L Upha count studfe8 

Same e Air distribution studies 

BaW-Eh - Alpha count etudiee 

Wilson - Air distribution studies 

I O l c I t 4 1  
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NALYTICAL 

Research: Flagg 
T i  shkof f 

Routine : Smith, Frank 
cross8asn 
Sullivan 
Lucar 
krabfto  
Smith, Nancy 
Wright 

Dr. Bloor 



Chief of Sectiont D r ,  John F. Blsgg 
Assirtant Chief8: Dr ,  Frank A Smlth and Sgt. Marion Voss 

D I V I S I O R  I 

Routine Analytical Laborators 

Personnel Duties Performed 

Smith, Frank A. Mminfstration, choice of methoda, validity 
of data, library reeearch, liaison between 
m t s  and laboratory, 

Crossman, Assists i n  administration, recording of datar 
performs routine aaalyeer. 

Lucas, DoFis D i  ahwashing, 

Morabi to,  Angelica Performs routine analyses. 

Smith, Nancy Performs routine analyses. 

Sullivan, Virginia Performs routine analyses. 

V r i g h t ,  Joan Performs routine analyses (part ttme) 

D I V I S I O N  I1 

Fluoride Analysis Laboratory 

Voss. m i o n  

Boggs, Sheila 

Gardner, Dwight 

Blagg, John B. 

Tishkoff, GOB. 
( two-thirds time) 

Supervision of laboratory, calculation of 
resul ts ;  performance of analyses; improvelaent 
of method B. 

Performance of  fluoride analyrea, 

Perforitmace of fluoride analyses; aeristance 
i n  supervision. 

D I V I S I O N  I11 

Research 
. 

Supemfrion of laboratory, research and 
consultation on methods of uranium and fluoride 
analyai 8. 

Rereasoh on methda of uranium analysis. 



Harea 

Ass I t Chi ef s : 

Ingestion : 

Skin: 

Dental 

- 
- 
Mat ributfon 
Jhmretion and 
Storage: 

Maynsd 
Richardson 

Meskill 
Moore 
McGuire 
Burmei e t  er 
Goodwin 
Hollenbeck - 
Miller 

D0WIlS 

0 rcllt t 

BeJuman 
Carl son 
0 fconnell 
w r y a n  
Potter 
0 *Leary 
Proctor 

Isotope work: 

Heads: Haven 
Heuman 
Crossland 
Randall 
C a r l  son 
gal eY 

Routine 
B l w  ri me t r io  
T Analysis 

4 



pharmacology ( continued) 

Bone: 8-v M- - 
Acute Toxicity: Miller 

Office: Bi ssberger - Thompson 

A n i m a l  Care: Kes e1 
McKenxi e 

Techniaian' s 
Helper: McLaughlin 
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Chief - Haven 

A s s t t  Chiefs Maynard 
laaaan 

Ingestion Masnard 

Skin - 

I O  I 9  1 4 b  

Bi chardson 

Downs 

Bdeakl11 

Moo re 

McGuire 
Wrmei 8 t er 

Goodwin 

Hollenbeck 

Miller 

Orcutt 

Ingestion toxicity studies with rats on 
the following coqounds: THO3, l?2$g, 
Ingestion tor ic i ty  studles with dogs on 
the folloWiq ~ 0 - d ~ :  T n 3 ,  TO$?, 
~ n d  TC14. 

Writing of f i na l  reports of preliminary 
experiments with various T compaund8 as 
fed t o  rats. 

General supervisor in charge of caretakers 
at Bronson Avenue Laboratory. 

Making radiographs of r a t a  from ingestion 
ewriarents .  Pdfred feeding studies, 

b s i r t a n t  Chief Inimd Caretaker. In 
charge of feeding rats on ingestion 
experiment 8 .  

Mixing of d i e t s  f o r  rat ingestion erperi- 
ments, assisting hematology technicians 
with rat blood work at Bronson Avenue 
Laborat o ry . 
Animal Caretakers engaged i n  care and 
feeding of the rat breeding colony. 

Animal Caretaker engaged in the care of 
r a t e  in the Bronson Avenue Experinentd. 
Room. 

Secretary- 8 t enographer for fnge st ion  
unit  and for  general office work at 
Bronson Averme Laboratory. 

A c u t e  t o x i c i t y  studies with "NOS,  T O 3 8  
and TC1+ on rats. 

Detailed study of toxicology of Mo(ma)o  
following percutaneous abeorption. 
Completed except f o r  f i n a l  report. 
Effects of TClSon the skin and on the eye. 
Completed except for final report. 
Effect8 on the eye and sMn of compounds of 
current toxicology interest .  
Summary report. 



pharmrscology (continued) 

D e n t a l  Dale 
7 Clark 

Pagan0 

Distribution, lbieuman 
Zxcretion and 
Storwe Carlson 

Wryan 

Pot t er 

0 ' L e a r y  

Proctor 

$sotope work Haven 
Neuman 

C ro ssland 

-z 

Daaloifying teeth,  embedding, cutting 
colloidin,  staining sections and 
u e p a r a t i n g  t issues  from heads. 

Head 

Electrolytic separation of interfer ing 
subs tances. 

Aliquoting, evaporating, fusing and 
analyzing eampler. 

Asristing i n  running ansly.es by 
fluorimetric method. 

Analyzing industr ia l  urine sampler by 
fluorimetric method. 

In charge of isolat ion of T from 
biological e-les. A a h i n g  of biological 
sampler arid isolat ion and rneanurement of 
T therefrom. 
data. 

In charge of recording of 

Fluorimetric analyres of tissue samples 
for pharmscology section. 

Heads 

Writing final report on the  degree of 
uneaturation (iodine numbers) of f a t t y  
acids of liver @nd kidney of T poisoned 
rats. 
f a t t y  acids of blood of T poisoned rats. 

The degree of ansaturation of 

C f t r f c  ac id  excretion i n  T poisoning. 

Alpha counts. 

Routine Fluorimetric T Analysis 

Neumaa Head 

Orcutt 
Wenning r tudi 6s. 

Routine t i s sue  analyses from Stokinger's 

January a, 1946 



-3- PHABMhcOrOGY (continue 

- Bone Eje~w, 16. Mechsniem of T depodtion i n  bone. 

Acute Todci ty  
Mfller Acute toxicity of various T compounds 

- Off ice Ei seberger Secretary 
Thompson Charts 

Technician' a 
Assistant YcLaughli n Washing glassware and cages 

A n i m a l  Care Kesel Chief 
IdcKenei 0 
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Dounce, Head 

Willa,  Asaistant C h i e f  
Lan, Assistant Chief 

Main 
Fanta 
Ti shkoff 
WeY 
Bothemel, D. 



MECHANISM 

Chief - Dounce - 
Assistant Chiefs - Wills 

Lan 

wills 

Main 

Fanta 

T i  nhkof f 

Effect of heavy doses of T on rabbits. 
Writing repbrtr. 
Effects of heavy metals on catalase 
emretion, 

Kidney function studiea. 

Assist. in technical phases of kidney 
f U C t i 0 A  Studier. 

Titration of proteins in the presence o f  
T compounds. 

Platinum electrode etudies. 
Writing reporte. 

Catalase determinations. 

Bothermel Catalaee determinations on urine8 of 
rabbitr, cats, dogs given repeated doses 
of To 



Ho dge 

C a m  

Backus 

Ku j a w a k i  

PHABhlZACOLOGY D I V I S I O N  

Chief 

Office 

Cffice 

Library 

1530 (39.6 hrs.) 

.6lia/hr. 

q o o  



Amdur 

Bascorn 

Baere 

B&er 

Berke 

B i  ahop 

Booth 

B u n  

Burmi s t er 

cuc c i  

Darrah 

Dittman 

Doran 

Dygert, H. 

Dygert, P. 

Eno B 

Field 

Fio ric  a 

Fi sher 

Glover 

General 

Harrison 

Rei ninger 

Hof achnei der 

Hollerin 

Hoyt 

Kesel, E. 

Kesel, J. 

Laskfn 

LaBell e 

Leach 
1 .  Avlason 

Parx 

Idem-erlyn 

Minor 

Magridge 

Myrick 

North 

Pa_oke 

Pet tingill 

?oole 

Po zzani 

Prescot t 

Price 



Iioberta 

Rothatein 

Ro theme1 

Reid 

Bewdd 

Scott 

Semmel 

Sprague, E. 

%prague, G- 

Spfegl, c. 

S t okf. nger 

Todd 

Tornaben 

VaaScoyk 

Vernarelli 

W2.1 sh 

War& 

Wilson 

Y aeg e r  

You t z y  

zlangut 0 

Zorsch 

1 0 1 9 1 5 3  

4000 

4000 

34-00 

1800 

ma3 

1 09 /hb. 

2x0 

1695 

3ac) 

a00 

6000 

2530 

:ai00 

a s 0  

2003 

1500 

'3000 

2600 

?a0 

m0 

9300 

1600 



3loor  

Cro ssman 

F 1 a  

Lucas 

Smith, N. 

Smi th ,  F. 

Sullivan 

1000 

a 0  

%oo (half ti2e) 

1300 

1700 

3600 

2000 



Car 1 son 

Clark 

C ro s sland 

Cumndne 

Dale 

Downs 

Dzuf  ba 

Goodwin 

Haven 

Hartrnan 

Zaig 

Holl enheck 

W K e n z i e  

byIlar0 

XcLaughli n 

:IcGuire 

MesMll 

Moore, ci. 

Xulrya  4 

N-9 M. 

Neuman , W 

2300 

1500 

1.539/hr. 

at30 

18.20 

4500 

a x 0  

.56g/ hr. 

1600 

2340 

4800 

.655/hr. 

2330 

2340 

2x30 

1600 

1031/h4. 

400 

0 'Come11 

C I Leaxy 

0 %,U ey 

Orcutt 

Pagano 

Plain 

Proctor 

Randall 

Richardson 

Iii ssberger 

Sullivan 

Tho mg son 

Valentine 

Wenning 

Wheele 

L u l l  

Army 

3000 

a00 

1300 

3x0 

.786/hr. 

.7 S6 /hr . 
2340 

1183 (30.8 hrs.) 

2080 

.655/hr. 

1800 



Dance 

Tan t a 

Kal ey 

LSn 

h 4 ~ 3  i n 

Rothermel, D. 

Ti 6hkCff 

Wills 

4000 

2400 

3300 

3700 

3300 

%ooO 

-,v 

4000 



-, 
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t 

(roXIC@UQY SYdOSIOS 

Herbert E. Stokiager, Chief of Seation 



I h W I C N  SECTION 

Current Status Index 

General Procedures of  Cne Year Inhalation Stlid%eo, January 1946 

Capacity and Procedures of thg Service Depdrtments f o r  Inhalatfon Section 

Procedure of Tissue Analyses 

Pathology Plans and Procedures 

Schedule of Exgosure of Ani!nals of Inhalation Section 

L i s t  of Final Reports of A c u t e  aUns, Complete and Outstanding 

Project EO. 16 

PrcJect No. 17 

Project KO. 18 

Project No. 19 

Project No. 23 

Project No. 22 

Project No. 23 

Project No. 24 

Project No. BB 
Project Uo. 28 

Project No. 29 

Project No. 20 

Project Xo. 92 

Project Eo. 93 

Project  Yc. 109 

, 
Inhalation Toxicity Studies of TF6 andProducts 

Toxicity o f  Tog3 Dust by Inhalation 

Inhalation Toxicity Studfes of T Ritrate Dust 

Inhalati& Toxicity Studies of TF, Dust 

Inhalation Toxicity Studies of TOa Gust 

Inhalation Toxicity Studies of  GZL2 

Toxicity of T30g %at by Inhalation 

Toxicity of TC3 Dust by Inhalation 

I d d a t i o n  Toxicity S t 7 2 C . x  Gf TC14 Dust 

Inhalation Toxicity Studies of  ~ - 2 ~ 6  

Inhalation Toxicity Studies of HF 

Tests of Efficiency of Res7iratcry Protective Device8 
i n  Atmospheres of  T Cogouncls Cohtaining GZl6 .  

c-zlo Analysis 

Staining of Phosphatase and Fenal Tissue of T Poisoned 
Animals. 

Carbohydrate Metabolism i n  '1. and F Poisoned Anids .  



Project No. 110 

Project No. 111 

Project Mo. 120 

Project No. i37 

Project No. 138 

Project Xo. 139 

Project Yo. 140 

Project Xo. 141 

Project No. 155 

Granges in Bldod Potassium and CO3 in Acute T 
Poi s o d  ni;. 

The Rehimtion and Alwxption hy Alveolar Trensport 
of Inhaled T Dust. 

Inhalation Toxicity Studies of TriFnol, Chlorthame, 
sgo, 891. 

The Use of Elood Clotting Time as an Wly Index 
of Toxicity Resulting from T and C-a6 Coqounds. 

Toxicity of i'JcaT307 - 4H& Dust by Inhalation. 

Toxicity o f  'FiI-Crde~ Ore by Inhalation. 

Toxicity of TO, 3H& Dust by Inhalation 

Toxicity of (ITfi4)aT&~ Dust by Inhalation 

The Study o f  Pa r t i c l e  S i z e ,  P a r t i c l e  Count and 
CorAentration o f  T D u s t s  i n  Indus t r ia l  Areas and 
i n  Laboretory Studies. 
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GEWB;BAL PBOCIWRES OF ONE YEAR IMUWTION STUDY - continued 

Bene1 Clearance (Dr. Roberta) 

Baxt er 

Ashenberg 

To r nab e n 

6 days  - 3 on 0.15 and 3 on 1.35 ng. T/m3 as TN03. 

3 each week. 
Expornre to begin January 28 on low l eve l ,  Yebruary 4 on high 
level .  

Diodraet ) 
Inulin ) clearancee 
Chloride ) 

Microscopic exm of urine8 

Catalase 

Blood N.P.N. 

18 January 1946 



GIWCRAL PROCHKTBES OF ONE Y l U  5fATION STUDIES (continued) 

Renal Clearance (Dr. Roberta) 

Baxter 
Ashenberg 
Tor nab en 

6 d w s  - 3 on 0.15 and 3 on 1-35 mg. T/m3 as TRl3 

3 each week 
Exposure to begin Jawary 28 on low leve l ,  February 4 on high level  

Diodrast ) 
~nulin ) clearances 
Chloride ) 

Microscopic exam of urines 
Catalase 
Protein 
Amino Acid8 
Hemtology 
Blood XPN 



GENERAL PROCEDURES OF 03E YEAB IhUTION STUDIES (continued) 

LIVER-FUNCTIOB TESTS - Dr. Field 

Material Unit Level Teat Interval 

5 dogs - not hematology animals 
10 rats - separate groups from all others 

Control 10 - P,F,B Before: week 1, 4 and monthly. 
01 3 High P,F,B Before; 1, mo. 1; reek 1.2.4 m. 2; monthly 
01 5 Low P,F,B Before: 1, mo. 1; week 1.2.4 no. 2; monthly 
07 12 High P,F,B Before; 1, m. 1; oask 1,54 no. 2; monthly 
12 7 Low P,B,B Before: 1 mor 1; week 1,2,4 mo. 2; monthly 

5 rabbits 

Control 10 - P,F Before: Calendaxwiay 4, 10, a, 36 
01 3 Low P , F  and every 4 weeks 
12 7 Low P,F  thereafter 

P = Prothrombin; F = Fibrinogen; B Bromaulfalein 



GIGNZW& PROC- OF ONX YEAR IEHAUTION STUDIES (continued) 

Project No. 108 Renal Function Tests 
Renal Clearance Studies on Dogs 

Current S tatur Clearance studies of inulin,  chloride and diodrast 
have been made f o r  a preliminary period preparatory 
to similar studies on the animals following exposure 
to two different  l eve l s  of T n i t r a t e  duet; 0.15 and 
1.0 mg. of T per cubic meter. 

Personnel Dr. Eugene Roberts, Head 
Messrs. Baxter, Ashenburg, Tornaben 

Tests Completed &month control studies. 

Tests Projected Clearance of inulin,  chloride and diodraae w i l l  be 
made 10 days a f t e r  the start of exposure t o  be 
followed by determinations at two reek interval0 
for the following six weeks, month intervals  there- 
after. 

Concurrently determinations of blooc m, ce l lu l a r  
constituent0 of the blood and urinary catalase,  
protein, and amino acid nitrogen as well as micro- 
scopic examination of the urine are to be @e; 
a l s o  creatinine. 



GEKERAL PiiOCEIx1xEs OF ONE EUR INHALATION STUDIES (continued) 

CKEMISTBY PLAN NO. 1 

NPN - 10 dogs - Hematology Group - Semimonthly, month 1; weekly, 
month 2; monthly, month 3-13 

10-12 tabbi ts  - Semimonthly, month 1; weekly, month 2; monthly, 
month 3 t o  Snd. 

Protein - 10 dogs - Hematology GrouD - Semiweekly, month 1; th r ice  
weekly, month 2; 5 days per month, month 3-13. 

5 times monthly to end. 
10-12 rabbits - Twice weekly, month I; thr ice  weekly, month 2; 

Catalase - &4 dogs - Renal Clearance Group - (Specially prepared by 
exteriorized bladder o r  vaginal o?eration) 
weekly, momth I, 2; 5 days per month, month 3-13. 

months 3 to  end. 

Semi- 

10-15 rabbits - Daily months 1-2; 5 consecutive days per month, 

Amino Acid Nitrogen-Creatinine Rat io  - Dogs same schedule as for protein. 
10-12 rsbbi ts  twice weekly, month 1; 3 times weekly, month 2; 
5 times monthly, mnnth 3 t o  end. 

Sugar - qualitative a s  requested. 

NPN - 10 dogs - (Heamtology Group, i f  done) - Semimonthly, month 1, 
weekly, month 3; monthly, month 3-13. 

month 3 t o  end. 
10-12 rnhbits - Semimonthly, month 1; weekly, month 2: monthly, 

Protein - 10 dogs - Semiweekly, month 1, thr ice  weekly month 2; 
5 pep month 3-13. 

10-12 rabbits - Twice weekly, month 1; thr ice  weeqy, month 2; 
5 times monthly, month 3 to end. 

Sugar - qualitative as requested. 

1 0 1 9 t b 5  



CAPACITY AM> PR0CEI)TJHES Or SERVICE DEE'ARTMENTS FQR THE 
INHAUl3!ION SECTION FOR TAE PERIOD 

JubTE 1, 1945 TO JULY 1, 1946 

CAPACITY OF HEp;Iumy)LOGY SECTION 

Capacity of 25 counts to  he taken semi-aonthly on 10 leve ls  f o r  13 months. 
I n  addition to  t h i s  w e  can arsange f o r  one acute run at a time, blood counts 
fsr which can be taken at weekly intervals.  The counts on all runs a re  to 
be done on 10 dogs and 15 rats. 
bleeding f o r  ot5er puqose  be done on e i ther  dogs o r  rats, that the amount 
of blood drawn and the frequency of th i s  bleeding shall be the same f o r  all 
chronic runs. These runs are  t o  start on consecutive meebdays Monday thru 
Friday as: 1st Mon4ay; second Tuesday; third,  Webesdey; fourth,  Thursday; 
f i f t h ,  Friday. The next Monday, sixth run; Tuesday, seventh run: Wednesday, 
sight run; Thursday, ninth run; Friday, tenth run. 

It  i s  also understood that should any 

Signed George M. %fer 

CAPACITY OF BoUTIiG C H X U C A L  ANALYSIS LbBoRA'lVRT 

The naximal dai ly  capacity of t h i e  laboratory, for short  periods of time, 
is indicated i n  Table I. 

TABLE I 

Maximal Daily Gapaclty o f  Boutine Chemical h a l y a i s  Laboratory 

Alternative Daily Schedules 
( e i the r  schedule 1 o r  2, etc., but - not 1 and 2, etc.) 

U R I N E  B L O O D  

Amino Acid Protein Sugar Chlorfde IPN Urea 
Schedule Rabbit Bumetll 

L a3 a0 ;330 0 0 60 0 
or 

2 30 10 150 53 i) 40 30 

3 40 0 100 100 9 as above 

4 10 10 100 100 30 

5 15 5 100 100 30 



This capacity coiiid only be maintained for periods of ten days to  two weeks, 
with intervals i n  between f o r  recuperation. 

Totals of 30 u r e a s ,  200 proteins, 60 MpXs, and 40 urinary amino nitrogen 
determinations are the absolute maximum. Alternztive schedules other than 
those listed may be possible, as long as the akove maximums are not exceeded. 

The average monthly capacity of the laboratory f s  listed i n  Table 11. 

TABLE I1 

Optimal Monthly Capacity of Routine Chemical Analysis Laboratory 

De  teraination Number 

Ur inary  Amino Nitrogen a0 

Urinary Protein a300 

Urinary Sugar 2300 

Urinary Chlorides 600 

Urea N 609 

Signed Frank A. Srdth 

f 0 1  9 1  b f  



Stokinger, page 7 

1 dog sacrificed at  10 day and 4, 6,  8 and 12 months of expogure. 

2 rats eaob sacrificed after 6 ,  D, 18, 24, 30, 36, 42, 48, 54, 60, 120, 1.60, 
1&0, 250 and 300 hours of exposure and eve= 4 meka thereafter to the 
ternination of the exposure. 

A t  each sacrifice, the lung, liver, kidney, and femur w i l l  be analyaed fm T by 
the photofluommetric metbod. 
tiesues W i l l  be taken oc each sacrificed dog and on 2 rats each at the 6 
and 12 mnth periods. 

In addition to these tissues the following 

Lung (aith pulmonary nodes) 

Liver 
Elbow 
Tooth 
Brain 
Eye Ealls 
Thyroid (dog o n b )  
Heart 
Aorta and Contiguous Vessels 
Pulmonary Lpmph Nodes (dog only) 

K i d n S y  
IVarsbed Intestine and Contents 

A. Rat - entire 
B. Dog - fmm bawl ~8 3', 

tewinal  ilsrn 
Gaatrocnseaius 
Spleen 
Pmcreas 
Gall Bladder (with contents) 
Adrenel (dog only) 
Teatia 
Bladder Urine 

This plan resembles Plan #1 except that fewer sacrificed of rats w i l l  be nede in 
the initial stages of exposure. Two rats each w i l l  be sacrifioed after 6, 12, 

18, 24, 30, 54, 66, 120, lL@s 180, 250 and 300 hours of exposure and every 
fpmeke thereafter to the ternination of exposure. 



PATHOLOGP PLaa I 

ppg: Serial: 10 days; 4, 6, and 8 rnnth8, 

Final: 13 doge. 

Biopey: 2 doge initial; 10 daye, 4 and 8 months. 

Procedures: 1. Complete t i ssues  on all dogs without brain. 
2. Bone marrow smears on terminal dogs. 

&&: Serial: 1, 2, 3, 5, 73 21, and 30 day8 and every 2 weeka f r o m  there on, 
(*Esttra 3 anfnrals for these tirea.j 

Final= 50 rats, 25 with complete tissnxee. 
25 nith kidney only. 

A.ocedurea: 1. 3 rats at each designated t b e  interval. 
2. Lung, liver, and kfdney on a l l  rate, Complete 

tissues are  saved, 
3. Complete tissues on 25 animals at the end. 
4,  &ne mimow smears on tenuinal 50, if indicated & hematologg. 

Rabbits K i d n e y  only. 

&gs Serial: 10 days; 4, 6, and 8 months. 

Final: 15 dogs. 

Biopsyz 2 dogs I n i t i a l  m, 4 and 8 XIOnthS. 

Procedureerr 1. Complete tissue8 a l l  dogs, without brain. 

&&t Serial; 3, 53 3 3.4, 21, 30, 60, 90, 120, 150, 180, 2m, 2160, 2m, 
300, a d  330 day6. (*3 additional anhls at theas poinb.) 

Rabbit t Kidney, 

Lung, liver, 

rets, 

1. 
2. 

3. 

3 rats at each desigmted time 
Lung, liver, and kidney on all 
tismes are  saved. 
Complete tissues on 25 animals 

lung on insoluble duds only, 

interval. 
rate. Complete 

at end. 25 with kidney only. 

and kidney will be done on any and all dying animals for eaab 



chronic run. 
done 

In case of a servere e p i d d c  with many deaths, %hie could not be 

It i e  suggested that, if there are a n f d s  not scheduled for pstkology uTpon 
which the experbenter would particularly liks t o  have all o f t h e  tisme8, he 
could do his o m  aatopsp and mve the tiesue i n  1 6  formalin. The reading of 
such tisaues rdght be done if t i m e  ever developed. 

SPEX2IAL PATHOLQGY 

- A. Eugenehberta plan I (Nitrate) 

a. Rabbits: Kidney of selected rabbifr. ( A l s o  Spiegl and Bathatein) 
b. Adult rate: Serial sacrifice for 6 months to have lung, Uver 

and kidney, Three rats at each sacrifice schedule (weekly for 
one month and een~i-monthly thereafter. ) 

2. Bone Marrow Smears: 

a. To be done on all terminal rats and dogs, if them I s  dramatic ch6tngs 
in hematology. 

PaulDygert: Follow Plan 2 for both runs (T02). 

E. U. C. Posaani: Plan 2 (Nitrate) 

Charles J. Spiegl Plan 1 (W6) 

E. J,  J. Rothemel Plm 2 (TClb) 

E.  A. Rothstein Plan 2 (TO2) 

& George Sprague Plan 1 (altered) (control)  

Dogs - terminal (a l l  t3ssues of dogcr). 
Dogs - 2 biopay dogs, i n i t i a l  10 days,  4 and 8 montha. 
Rats - 3 animala per week for  on0 month; semi-mnthly thereaftsr, 

50 terminal rata, 25 with k i d n q  m4. 

Tlasues: lung, liver, and kidney 

RniBlalS 
No Bone m a r r o w  smears on terminal a n h a l e ,  unlese done on experimental 

R. 0. Metaalf, Capt. M.C. 
Pathology Division 

1 0 1 9 I l O  
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IhXAJATION S S T I C N  
LIST OF FINAL IiEPOXTS OF ACUTE KUNS CGIPLEmD llMD OI??STAmDING 

T n i t r a t e  

TC1, 

'IF6 

20.0 
a.0 
4.5 
2.0' 
0.9* 
0-5 
0.3* 
0.1* 

32.0 
10.0 
10.(3* 
2.0 
1.0* 

17.0 

72 0 
5 .o 
=reo*  

0.5 
0.5* 

.3.0 

19.0 

18.0 
3.3 
1.0 
0.26 
0. a* 
0.10 
0.05* 

12.0 
2.5 
'3.65 
0.2 

1s. 5 
2.03 
0.20 
O.do* 
0.05* 

Roberts 
Dygert 
Roberts 
Roberts 
Pozzaaf 
Roberts 
Roberts 
Poazani 

Dygert 
Ro ths  t ei n 

Bo ths  t e in  
Dyfi;ert 

Dygert 

Stokinger 

Dygert 
Dygert 
Rat hst  ef n 
Dyg er t 
Ro thst  ein 

Dygert 

Rothst e in  

Cobler 
Cobbr 
Rothermel 
P.0 therm e l  
Rothemel 
Xo thermel 
Ro thermel 

S toMnger 
Rot hst  ei n 
got hst  e in  
Ro t h s t  e in  

Spi egl 
Spi egl 
$Pi e& 
Spi egl 
Spi egl 

In progress 

Cornplet ed 

I n  progress 

Complet ed 

C o npl e t  4d 

Completed 

I n  progress 

In progress 

Completed 

Completed 
In progress 

In progress 

C a q 1  et ed 

In Progress 

Co mpl et ed 
In progress 
In progress 

- 

* Fi r s t  39 days of chronic stiidy. 

1 0 1 9 1 1 2  



COMPCUND LEV3J.l AUTHOR STATUS 

c-212 0.1 

Tribnol 100 p!pm 
100 p-om 
15 PPrn 

Hi-grade lore a. 0 
5.9 
1-4 

KF 3 . 0  
7.0 

LaBelle 

Vei I 
rei 1 

Weil 
re i  1 
Vieil 

Dygert 
Pozza.ni 
Weil 

Ro thst ein 

Dygert 

Eriksen 
Eriksen 
Erlksen 
Eriksen 
Eriksen 

Erik s en 
Xriksen 

Weil 

Sprague 
SPrWSe 
Sprague 
Sprwue 

In progress 

Completed 
In progress 

Coqlet  ed 
Conpl e t  ed 
Completed 

In progress 
In progress 
Completed 

In progress 

In progress 
Completed 
Completed 
In progress 
In progress 

In Progress 
In progress 

ComFlet ed 

In Progress 
In Progress 
In Progress 
In Progress 

T o t a l  n-mbsr o r  firx.1 re;?orts - 60 
3 2 5 e r  of reports c o q l e t e d  - 16 
Number of re?orts in progress - 23 
No. of reports to be wri6ten - a 

Signed H. E. Stokinger 

13 Decenber 1945 



PBOJXT NO. 16  

Current Status 

Fersonnel 

Texts Completed 

Tests Projected 

January 1946 

1 0 1 9 1 1 4  

INHALATION TCXICITY STUDIES OF l T 6  AND PmDUCTS 

Two 1-year eqposure studies of dogs, rats ,  guinea 
pigs and rabbits to 0.05 mg. T and 0.2 mg. of T 
as !l'F6 per cubic meter. 

Dr. Charles Spiegl - U n i t  Head 
hbessrs. Schepartz, Minor m-3. Marx - Assistants 

Three %day studies 

13.5 mg of ~ / m =  
2.0 mg of T l m 3  
0.2 mg of T/m3 

None 



PROJECT m. 17 TOXICITY OP FOga DOST BY INHALATIOX 

CURRJWT STUUS: Bo current wrk. 

TESTS PBOJEC'PED: Eone 

18 Jarmary 1946 



PR0JM;T BO. 18 

Current Status 

Personnel 

Tests Completed 

Tests Projected 

23 January 1946 

IIjKllZATION TOXICITY S T U D I B  OF T i3ITRAl'E DUST 

Four 1-year exposure studies o f  dogs, rats,  
guinea pigs and rabbits to 0.05, 0.15, 0.45, 
and 1.B mg T / u 3  as T nitrate.  

D r .  EQene Roberts - U n i t  Head (0.15 a& 1.0 m& T) 
Messrs. Bishop, Pettengi l l ,  Laush, Amdur 

Mr, U. C. Pozzani - U n i t  Bead (O.GS a;la 0.45 mg I?) 
Messrs. Ashenbug, Wilson, Sanford 

Four 3olda.y studies 

Two at ;3, mg T nitrate/m3 
One at 4.5 mg T nitrate/mr 
One at 0.5 mg T nitrate/+ 

No ne 

. 



PROJECT NO. 19 

Current Status 

Personnel 

Tests C o w i e t  ed 

Tests Projected 

23 January 1946 

- 1 0 1 3 1 1 1  

I N U U T I O N  TOXICITY STUDIES OF TF, DUST 

Two 1 year exposure stud ies  of dogs, rats, &lies 
pigs and rabbits to 0.5 and 3.0 rng I as 8TF4/m3. 

Dr. hser Bothstein - Uait Head 
uessrs. DiLtman, Berke, Fisher ,, 

Three &day Studies 

None 



P’ROJEC‘II XO. P 

Current S tatus 

Pe re 0111- e l  

Tests Completed 

Tests Projected 

Zl January 1346 

I X H A U T I O N  TOXICITY STUDIES OF TOO DUST 

Two 1 year exposure studies of dogs, rats, guinea 
pigs and rabkits t o  1.0 and 10.0 mg T as TOO per cubic 
meter. 

a. Paul Dygert - U n i t  Head 
Ltessrs. Oberg, Wichser, Boothe, Baxter 

Three %day atud iee  

None 



. CURBSWE STATUS: Xorus 

'PESTS COMPIJHED: a) lrcute pilot e r p a ~ e  to io, 5, 1, 0.5, 0.1 p. 
All animals (10 mice, 10 rats, 8 rabbits, end 

guinea pigs) died within 3 hours and 26 
minuter. 

b) 30 day e x p o w e  t o  0.1 ppm. Dogs, rabbits, grrinm 
pigs, rats, mice. 

TESTS PBOJECTED: lone 

1 0 8 9 8 1 9  



P E O m  M). P 'POXICITY OF T g s  mST BY IX?ULATIOH 

CURREHT STATUS: Bo uurrent work. 

Per ronnel 

Bone 

TESTS COypLElgD: Exposure for 30 day8 t o  17 milligram per cubic 
meter of TSOg. 

TESTS PROJECTED: Bone 



PEOJ3CTNO. TOXICITY OF TO3 ntTST BY P X-IOB 

18 January 1946 

I O f e i l S l  



Cum en t S t atua 

Personnel 

Tests Completed 

Tests Projected 

INHALATION 'PCXICITY STUDIES OF TCl ,  DUST 

Two 1 year exposure studies of d o g ,  rats, guinea 
gigs and rabbits to 0.05 and 0.2 mg T as TC14/m3. 

Ih. J. J. Rothermel - U n i t  Head 
Messrs. Harrison, Finegan and Miss Ward 

Five 3>c?ay stud ies  

18.3 mg of T C ~ , / ~ ~  

0.3 of T C ~ J ~ ~  

3.3 ng of TCl,/* 
1.0 rg of TC14/m3 

0.1 mg of TC14/m3 

None 

. 



PBL)JB#JTNO, 28 INHALATIOP lloXICITY STUDIES OF Goa6 

TBSTS COMPLETED: a) Pilot  t e s t s  at high ooncentrationr for very 
ibrt  periods, 10,OOO t o  100 pp& 

b) a s p o s u k  for 30 day8 t o  25 mihigrams of  "a6 
per cubic meter: for 30 days to 8 milligram 
per cubic meter and for 30 days to 3 millfgrarile 
(and t o  0.8 mg.) of C - P 6  per cubic meter. 

TBSTS PBOJECTED: lfone 

18 Jsrmary 1946 

J O l ' t f 8 3  . .- . bsF-- \c. 



. 

PROJECT NO. 29 INHALATION TOXICITY STUDIBS OF HF 

CIJFWDIT STATUS: Bo current work. 

ICESTS COMPLETED: a) 30 day exposure t o  @ milligrams of BF per 
cubic meter, and ;x> day exposure to 7 milligram8 
o f  EfP per cubic meter. 

TZSTS PROJECTED: Hone 



PBOJXCT NO. 30 TESTS OF EFFICIERCY OF RESPIEisToEY PROTECTIVE 
DEVICES IX ATMOSPHIWS OF T CObdpouwDS COhTAIXING 
kp6.  

Current Status: No current work. 

Experiments Planned: None 

Tests Completed: Respiratory protective devices have been tested 
against dust of mac m,t =&, T&, TE6, TF,, 
f O a ( N O d  a'4H?o, (%) $!a)7*MaO, 'Hi-Grade' Ore, 
and c-716 and fractions. 

Per s onnel: None 

f 



Mr. Schlanmowitr has demonstratad the inhibition o f  liver 
eateracre actfvfty by 6P6. 
quantitative determination of 
Comparison with the chemical method has been quite satisfactory. 
Application of the enzymatic method of GP6 anslyeie to aampling 
o f  chamber air containing 

This ef fect  waa applied to  the 
i n  aqueous solution. 

ha6 been made successfully. 



GURRXHT STLTUSlr Beaulte difficnlt t o  interpret. No fhrther 
work current. 

18 Jszrpary 1946 

1 8 1 9 1 8 1  



PRL)JECT NO. 109 

Cur eat Status 

Sersomel 

Tests Projected 

Report being written s a  a thesis  by 
Charles 31 shop. 

Robert 9 ,  Si shop 

1Jo ne 



PROJXCT NO. 110 

Current S t atus 

P ereonnel 

CWGES IK BLOOD POTASSEX AXD coa m 
ACUTE T P O I S O Y I N G  

To date, amere U Foisoning e i ther  hy 
pulmonary or parental routes bas keen 
fcllnd t o  cause reduction i n  total  blood 
COO h t  l i t t l e  or no change in the  l eve l  
of blood potassium. 

Robert 8 



PROJECT NO. 111 

Current Status 

Pefrsonnel 

Test 8 Completed 

Tests  Projected 

SECRET 

Preliminary testing of equipment with animals 
i s  in progress. 

Messrs. LaBelle and Todd, Dr.  Rothstein 

Eqpipment of unique deskgn has been constructed. 
This includes a small exposure chamber, a new 
twe of dust f eed  which maintains a very constaat 
dust concentration, a system for obtaining a l l  
exhaled air of an animal without interfering with 
breathing, two sets  of apparatus t o  obtain dust 
of a given size-range and an apparatus f o r  making 
rapid determinations of particle  size on bulk dust. 

Measurements of lung retention as outlined in the 
project statemeEt. 



CUBRENT STATUS: 

TESTS COMPLE!FlDt 

IHHAUTION TOXICITY STUDIES OB TBIBlooL, 
CHILIBTHANE, sgo, s9i 

No current work. 

A. Acute CT-Stadier, coqplsted 

B, Thirty day studies completed or in progrsse, 

1. Tribnol - 30 day exposure to  100 ppa. 
la. Repeat %day eqposure t o  100 ppm. (Tribml) 
2. g90 - 3O-day exposure t o  50 ppm. 
3, 8% - &day expornre t o  a0 ppm. 
4. Sgl - 30-day s q ~ ~ s u r e  t o  70 mg/ma- 
5. Tribnol - 9-w exposure t o  20 ppa. 
6. Tribpol - %day expasure t o  15 ppm. 



mZOJPX3T NO. 137 

Current Status 

Tests Projected 

Tests Completed 

Personnel 

10 April 1946 

THE USE OF BLOOD CIDTTI3G TIME AS AH EARLY 
INDM OF TOXICITY W3ULTING 
COWOUNDS 

T AND C-216 

Light borderline hepatic damage was observed 
in a n i m a l s  exposed t o  the lorn leve ls  of T 
n i t ra te ,  TF6 and TC14 i n  the present one-year 
series of exposures. Dydunction sas da- 
tectable after the first txo t o  four weeks of 
exposure. 
signs of dysfunction reappeared. 
l a t e r  they are  s t i l l  frequently observed. 

After a prolonged period of non;lalcy 
Six months 

Continuation of one year expasures. 

See Current Results. 

John Field 



PROJECT HO. 138 TOXICITY OF UIJST BY I H W I O B  

CURRENT STA!lWS: 180 work current 

Perronnel : 

Sone 

'PESTS COMPLETIED: &day exposure t o  a0 mg/m3 

TBSTS PBOJECTED: Rone 



TESTS COMPLETED: 

mXICITY OF 'HI-GRADE' T ORB BY 1 ~ 1 0 ~  

190 work current. 

Per ronnel : 

None 

3O-aSy exposure t o  Zl a&/+ of Hi-Grade T Ore. 
3O-w expoaures t o  5 mg, axx~ to 1 %.lata,. 

T B T S  PROJECTEDZ Pone 

18 January 1946 

1 0 1  9 1 9 4  



PBDJECT HO. 140 TOXICITY OF "04 3H& mST BY INHALATI019 

CURBBIT S W S :  I?o*mrk current. 

Personnel : 

None 

TESTS COMPLE!l'ED: =day exposure t o  P %./ma of TO+. 



- - -  
PROJECT NO. 141 

CURREET STAWS: 

TESTS coMPLE!rH): 

TESTS PROJECTED: 

TOXICITY OB (m)oTB7 WST 

None 

Personnel; 

lone 

30-d~y exposure t o  P pup/*. 

Hone 

- 18 January 1946 

BY IMRAUTIOB 



Current Status 

Personnel 

Tests Completed 

Projected Testa 

1 0 1  9 / 3 3  

TKE STUDY OF PARTICLE SIZE, PARTICLE COUNT AND 
C O N C ~ ~ ~ I O T ~  OF T LWSTS IW INDUSTRIAL AXUS 
WD IN LBEOIlAToriY STUDIES 

Deteraination of mean particle  weight size of 
the  5 ’.i! dusts used in the chronic inhalation 
s t udi es . 

idr. L a s u n  and Dr. Rothetein = head 
Messrs. Fiorica,  Glover and Miss Reid 

Routine weekly samples of each of 10 expasure 
level8 of 4 T dusts taken by mearia o f  the Cascade 
ampactor, TCl,, T nitrate,  TF, and TOa. The 
products of TF6 are being studied by electron- 
micro scope technique. 

Hone. 



BTGINEEEIBG SIPCTIOH 

Ieil Murphy, Chief of Seetion 

Jamrary 1946 
I 

. .. 
# 



ENGINEERING SECTION 

Current Status 

Present assignments include normal chamber maintenance, 
studies on air velocity dis t r ibut ion i n  chambers, and deter- 
in imt icn  a f  the effect  of variables upon estimated dust con- 
centrations predicted fro= alpha emission rats of f i l t e r  paper 
3 emple a. 



AXALYTICAL SECTION 

Current Status Index 

Project No. 97 h l y t i c z 1  Uethods for ldx, b4y and Mz. 

Project NO. 164 Solutility of T Coqounds. ApproldTnate 
Measurement, ?.ate in Solu t ion  of T Conpounds 
in Serum and in Water. 



PROJZCT !TO. 97 

Current Status 

Personnel 

1. 

ANALY!TICAL XETHODS FOR MX, MY, ami 5Iz 

Consultation 
a. Polarographic Studies (Dounce) 
b. Analysis of Soil Samples (Tybout) 

The use  of organic reagents to recover 
$races of T from a highly contar? zsCved 
eff luent  solution 
Testing the reaction8 of known and 
avail2Fle organic reagents. 
The purpose of these investigations i s  
t o  disc lose  a reagent that w i l l  e i t he r  
a. preciDitate T d i r ec t ly  from the 

solution, without contamination 
of the prec ip i ta te  by i ron,  copper, 
rdckel o r  chromium, o r  

h. remve these latter elements, 
leaving tfie T in solution, 

2. My measurements -e ant ic ipat  e6 occasionally. 

3. Glass electrade to measure T i n  solution. 

4. Solubili ty o f  T compounds i n  plasm. 

5. Polarographic d g z e r .  

6 .  Vriting reports. 

John Ylagg, Bead 
T i  shkof f 

30 January 1946 



PROJECT NO. 164 

Current Status 

Personnel 

Tests Completed 

Tests Projected 

SOLUBILITY OF T COb.IPOUNDS 
Approximate Measurement Rate i n  Solution of 
T Compounds i n  Serun. and i n  Water. 

Rate of solubality of 11 T materials in serum 
and i n  water at 37O C. 

I&. Tishkoff under the direction of Drs. Flagg 
aad Dounce. 

Measurements of total  so lub i l i ty  of 8 T materials 
in cftrated human plasma and i n  water at 380 C. 

None 

January 1946 



i 

PHARMAWIOGY SECTIOI 

Frances L. Haven, Chief of Seetion 

-- 
P 
H 
A 
R 
Y 

. 

15 4rii 1946 



PHARMACOLOGY SFJCTIOW 

Current Status Index 

Status o f  F i n a l  Reports 01: Ingestion 

13gestfon Toxicity Calendar 

Project No. 1 

Project No. 2 

Prg$?c+ T T c .  3 

Prcject No .  4 

Project No. 5 

Project NO. 6 

Project No. 7 

Project No. 8 

Project Ho. 9 

Project No. 13 

Project Xo. 11 

Project 170. 12 

Project Xo. 13 

Project No. 14 

Project Re. 15 

Project Yo. 114 

Project VG. 1249 

Prc  j e c t  No. 132 

Chronic Toxicity of T Xitrate f o r  Rats 

Chronic Todc i ty  of TFc f o r  Rats 

Chronic Toxicity o f  TO3 for Pats 

CSrcnic Toxicity of  Toa f o r  Rats 

Chronic Toxicit$ of T30g f o r  Rats 

Chrcnic Toxicity of CoF, f o r  Rats 

Chronic Toxicity o f  TC, f o r  Rats 

Chronic Toxicit;. of TC1, f o r  Rats 

Chronic Toxicity cf Ksd~p f o r  Rats 

Chrcnic Toxicity of TC&ca for Eats 

Chronic Toxicity of TC;a f o r  Dogs 

C5rmic Toxicitrr of TI\D3 f c r  30gs 

Chronic Toxicit:r of TCI4 f o r  B;;s 

Chrnnic Toxicit;. of Toga  f o r  Dogs 

Chrcnic Tox ic i t .~  of  T4 fo r  Dog8 

Ckircnic Toxicity cf SLgh Grade T @ r e  f o r  Dogs 

%he Tbler,mce t o  En Acute Dose of T Induced by 
Cepeated &dEinistrstior, 3f S ~ d l  Doses of T. 

Distributicn, Storage and Excretion of T 
Afiministered hy Various Routes, Chronic and 
Bcu t e 



Project No . 148 L i p i d s  in ‘1 Pcisoning 

PrcJect No. 149 The U s e  of t h e  k d i o a c t i v e  Is tope in the Study 
of Distrihution, Storee  and Xxcretion of T i n  
the Animal B0d.y. 

Project No. 150 The Effect of V ~ ~ o u s  Agents on T Sitrate and 
TO$, Toxicity.  

1 0 1 9 2 0 5  



FINAL REPORTS 

on Ingestion 

I. 30 DAY RATS 

1. U Nitrate 

2. u02 

4. UFL, 

5. uo3 

3. U3Og 

6 .  UC14 

7 .  U Acetate 

8. GoF3 

9. U04 

10. U0$2 

- complete 

- complete 

- complete 

- cm&ete 

- co+lete 

- coA:iplete 

- complete 

- co,nplete 

- corqlete 

- In progress 

11. UF4(bluish) - c o q l e t e  

12. U hiitrate - coJplete 
( 6  no. o l d  r a t s )  

11. 30 ~ i r ; ~  iA,-m.g 

1. U A t r a t e  

111. 30 DAY LA33ITS 

1. U , l i t ra te  - In progress 

iv. 30 DAY WGS 

1. iJ Nitrate 

2. U02F2 

3. UO2 

4. ITFI, 

5. U303 

6. “03 



INGESTION 'POXICITY CALENDAR 

February - Paired feedingbet  - T nitrate to  rats. 

March 

April  

w - 1 year tes t  - TOaF, to  a dog 

August - 
October - 2 year tes t  - TO$, to  rats (VI) 

- 1 year tes t  - T nitrate to rate (VII) 

- 2 year t e s t  - M$;3 t o  rats (V) 

2 year t e s t  - T nitrate to  rats (IIIB) 

February - 1 year tes t  - TF, to  dog0 

1 year tes t  - TOa t o  dogs 

'22 January 1946 



P B O m T  NO. 1 

Current Sta tus  

CHRONIC T(IXIC1TY OB T NITBATE FOB BATS 

Tno year teat:  
2, 1, .5*  1. I! nitrate i n  their diets.  me 
feeding hae been i n  progress f o r  nearly 18 months 
f o r  the oldeet group and i e  to continued until 
A u g u s t  1946. 

group8 of female rate are  fed 

One year feeding experiment. 
being fed various levels of T nitrate i n  the d i e t s  
f o r  periods of 3, 6, 9 and 12 months. 
group was started on the diets  on 20 February 1945. 

Groups of rats are 

The first 

PaiBed feeding t e s t a  of young and o ld  groups. 

Testa Completed Thirty day tests feeding nude and female weanling 
rats 20* 10, 5, 3, 2, 1 and .5$ of T ndtrate. 

Thirty day t e s t a  feeding male and female adult 
rats 2, . 5 ,  and .1’% of T n i t r a t e .  

Some of the 2 year atudies. 

Tests Projected None 

Personnel M r .  Maynard and group. 



PROJECT NO. 2 CHRONIC TOXICITY 03' TI?, FOB RATS 

Current Status No work current. 

Tests Completed a) Ehirty-Cay feeding t e s t .  Groups of male and 
f e m e  rats were fed .5, 2 and 20$ TF4. 
report has been submitted. 

F i n e l  

b) A supplementary %day feeding t e s t  was run i n  
august 1944 to t e s t  the 'blue-green' salt 
currently manufactured. 

c )  %gear study in  which groups of male and female 
animals are  fed diets containing .5, 2 and @ 
W4, respectively i n  their diets .  

Tests Projected None 

Personnel gone 

.. 2 2 J m a r v 1 9 4 6  



PROJECT Mo. 3 CHRONIC TOXICITY OF TO3 FOB RATS 

Current Status No work current 

Tests Completed 3O-cla.y feeding test i n  which groups of male and 
female rats were fed  .5, 2, and ZD$ TO3 i n  their  
d iets .  
Final report has been submitted. 

This test was fun i n  September 1 9 .  

Tests Projected Bone 

Personnel None 

. .. 



PROWT ND. 4 CHRONIC TOXICITY OF TO3 FOR EATS 

Current Status no work current. 

T e s t s  Completed 30 day feeding tests. 
rats were fed 0.5, 2 and Z$ of TOO, respectively 
i n  their diets for 30 deys i n  July 1943. 
repart has been submitted. 

Grougs of  male and female 

Final  

Two year feeding test. 
rats were fed 0.5, 2 and of Toa, respectively, 
in their diets .  

Groups of male and female 

Tests Projected None 

Personnel N o n e  

22 January 1946 

- .. 

1 0 1 9 2 1 1  



PROJECTNO. 5 CRROSIC TOXICITY OF TaOg 

Current Status No work current. 

Tests Completed *day feeding t e s t  in which groups of male and 
femele rats were fed 0.5, 2 and ao5& of  T&, 
respectively i n  the diets  for 30 d a y s ,  
-8 begun i n  September 1943. 
bean submitted. 

This tes t  
Final report has 

Tests Projected lone 

Personnel Bone 

22 January 1946 

. .. 
I O f  9 2 1  2 



PROJECT NO. 6 CHROBIC MXICITY OF C O F ~  FOR FATS 

Current Status No work current 

Tests Completed S d e y  feeding t e s t s .  Groups of male and female 
per cent of CoF3 i n  

This test was begun in 
rats were fed 0.5, 2 and 
their d iets  f o r  30 days. 
S Bptdmber l9G. 

I n  Jarmery 1944 a supplementary one-nonth study 
was carried out usiag male rats fed 0.01, 0.05, 
and 0.1 per cent CoFa, respectively, i n  the diets .  

Tests Projected None 

Personnel None 

22 January 1946 

1 0 1 9 2 1 3  



PROJECT NO. 7 CHBONIC TOXICITY OF M+ 3DB RATS 

Current Status No work current. 

Tests Completed a) 30-0ay feeding tests i n  which groups of female 
rats were fed 0.5. 2.0 and 233 per cent To. i n  
t he i r  diets. This t e s t  was run i n  August 1943. 

b) -day feeding test i n  which groups of male and 

This t e s t  was run In September 
female rats were fed 0.25 and 1.0 per cent To4 
in t h e i r  diets .  
1943. 

c )  *day feeding test in which groups of male rats 
were fed 0.1, 0.5, and 1.0 per cent TO4 i n  the i r  
d ie t s .  This t e s t  was run in Hovember 1943. 

d) 3O-d.ay feeding test in which an additional group 
of ma3e rats was fed 20 per cent To4 i n  the i r  
diets .  This t e s t  was run i n  November 1 s .  

Tests Projected Hone 

Personnel Wone 

I 

22 January 1946 



PROJECT NO. 8 CHBONIC TOXICITY OF TC14 FOR RATS 

Current Status No work current 

Tests Completed a) 30-day feeding tests in which groups of female 
rats were fed 0.5, 2.0 and per cent TCL, i n  
their dfets.  T h i s  test was ru~l i n  September '43. 

b) 3O-day feeding test i n  which groups of male and 
female rats were fed 1.0, 1.5 and 3.0 per cent 
TC14 i n  their diets. 
November 1943. 

'Phis test was run i n  

c) 30lda.y feeding t e s t s  in which groups of male and 
female rats were fed 0.2, 0.5, and 1.0 per cent 
TC14 i n  their diets .  This test was started 
J~IPLWY 1944. 

Tests Projected None 

Personnel None 

. .. 

1 0 1 9 2 1 5  



PEMECT NO. 9 CHRONIC TOXICITY OF Tog;, FOR RATS 

Current Status a) %year feeding t e s t  in which groups of male 
female rats were placed on a die t  of 0.01, 0.05, - 
and 0.e per cent Toga .  
April 1944 t o  run f o r  2 years. 

This was started 

b) %year feeding t e s t  i n  which groups of male rats 
were placed on a d ie t  of 0.05, 0.10, and 0.15 
per cent MaFo. 
t o  run f o r  2 years. 

This was s ta r ted  i n  October 1944 

Test s Completed a) 3o-Oay feeding t e s t s  in which groups of male and 
female rats were fed 0.5, 2.0 and 20 per cent 
TOSO. This t e s t  was run i n  December 1943. 

b) ;'so-day feeding t e s t s  i n  which groups of male and 
female rats were fed 0.25, 1.0 and 5.0 per cent 
!l?CI$a i n  the i r  diets .  
December 1943. 

This t e s t  was run in 

c)  %day feeding t e s t  in which groups of male and 
female rats were fed 0.05, 0.1, and 0.25 per cent 

in t he i r  diets .  This t e s t  was run i n  
December 1943. 

d) %year feeding t e s t  i n  which groups of male and 
female rats were fed 0.6 and .50 per cent 
TOG? i n  the i r  diets.  

Tests Projected None 

Personnel Mr. ?4am 

22 January 1946 



PBOJEGT NO. 10 CEIBDXIC TOXICITY OF TO&o FOB BATS 

Cum en% Status No work current 

Test 8 Completed 30-day feeding test. Graips of male rats 
were fed 0.5, 2 and 20% of TO&a i n  their 
d iets .  
1943. 

This test was begun December 28, 
Find report has been mbnitted. 

Tests Projected None 

Personnel Hone 

22 January 1946 

. .. 
1014211 



PBOjECT NO. 11 CHBoliTIC !IOXICITY OF Too BDB DOGS 

Current Status Eo work current. 

'Pests Completed Thirty-day feeding experiment. One dog was fed 
a g/kg/&v and survived thirty days. 
was fed  5 g / k g / w  and survived thirty days.  

One dog 

Tests Projected One year feeding t e s t s  in which two dogs are fed 
at each of three leve ls .  

Personnel 

. .. 

Hone 

1 0 1 9 2 1 8  



PROJECT NO. 12 CHBONIC TOXICITY OF TNO:, F’OE DOGS 

Current Status No current work. 

m p l e t e d  Testa a) 

b) 

Four dogs were fed 10 g/kg/day, 2 g/kg/dey, 
0.5 g/kg/day and 0.1 g/kg./day, respectively. 

!bo dogs were fed 0.02, .1 and .2 g/kg/day 
of T Nitrate respectively. 

Projected Tests None 

Personnel None 

22 Jaausry 1946 

. .. 

3 0 1 9 2 1 9  



PIiOJECT NO. 13 C m N I C  TOXICITY OF TC14 liY)R DOGS 

Current S t atua  Nouurrent work. 

Pests Completed a) Two dogs were fed 5 g / k / d a s  and 0.5 g/kg/day, 
respectively. Two dogs were fed 0.1 g / k g / d a y  
and 0.02 g/kg/da.y, respectively. 

b) Two dogs were fed 0.05, .01 and ,002 g/kg/day 
of TCl,, respectively. 

Tests Projected None 

P e r s onnel None 

22 January 1946 

. .. 



F'EOJ"I?ICT NO. 1% 

Current Besul t 8 

1. A rapid method f o r  the d i rec t  t i t r a t i o n  of EZl6- ion  in re la t ive ly  
plre aqueous solutions has been developed. me procedure specifies 
t i t r a t i o n  with thorium n i t r a t e  using Chrome Azurol S, S conc, Gefgy, 
as an indicator. The accuracy of the method, the  interference of 
other ions, and the application t o  the determination of EZl6-ion 
i n  ~ C - a G ) - a i r  mixtures a r e  discussed. 

2. The method used i n  thfs laboratory i n  routine f luoride analysis  
of a var ie ty  of samples specif ies  i so l a t ion  of the f luoride f rom 
the prepared specimen by a single steam d i s t i l l a t i o n  from perchloric 
acid and back t i t r a t i o n  of the resul t ing f luor ide  aompound with 
thorium n i t r a t e  and sodium a l i z a r i n  sulfonate as indicator. Where 
preliminary evaporation and ashing of  the sample a r e  required lime 
i s  used as a f ixa t ive .  In i t s  present form the analysis, although 
not rapid, i s  ruutine i n  nature provided that cer ta in  precmtions 
are  constantly observed. 
adequate facilities (12 s t i l l s )  can do 70 t o  90 analyses a week. 
The procedure i s  scaled t o  cover a range of from 10 t o  500 ug. 
With ur ine  analyses recoveries o f  f luoride are 90 to  954, with 
more pure solutions 95 t o  loo$. 
Since microgram quant i t ies  of f luorine a re  being determined the 
analysis  should not be carr ied out i n  a laboratory where o t h e r  
mrk on f luorine containing compounds might cause traces t o  be 
present i n  the atmosphere. 
amounts of f luoride can easiIy occur, especially during the 
alkal ine evaporation. 
ehould be careful ly  re lected and guarded, and equipment such ae 
fume hoods, evaporators, and auff le  furnaces should not be used 
f o r  other work involving f luorine compounds. 
discussion of the methods and precautions see the reoort by 
P. A. Cliffordl .  

I t  i s  estimated that two workers with 

Contamination of the sample by minute 

For the  same reason reagents and apparatus 

For a comprehensive 

1. Clifford,  P. A.? Journal of the Association of Official 
Agricdtural Chemists, 2, 90. &l6 (1944). 

Personnel: A. Tarbell, M. J. Voss, J. Adolph 

District File: M-1694, &l5Sl 

pharmacology Report Nos.: 334, 22. 
. .. 
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YBCHANISY SECTION 

Current Rerultr Index 

Project 42 Xibey 

Project 101 

Projmt 130 

Proposed Further meriments on ghorrphataro 

Phydca l  Chemistry of Uranium Coarpoundr i n  Solution 

Projects 31, 42, 75, 130 WUI 130. General Current R e s ~ i t t r  

Prodat 156 kcre t ion ,  Transportation and Betention Studies After 
-dotration of 96 and T4. 
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PROJE;CT XO. 42 

Current R 0 ~ d t  s 

mrk of the Physiolog,v Department can be classif ied 
under the following headings: 

1. 
the renal c l e a r a c e  and retention of urangl u r d u n  vcry with the 
aci6-bsse bdance of the animal, as shorn i n  the following compilation: 

The Excretion of Uranium by the Kidney. In  the rabbit 

Treatment Plasma COO Urine U Clearance Kidney U 
Content PH $ Inulin (ug Fer em*) 

Oat fed 63 6.26 31. g 65 
No rnzl 71 7.82 74.0 37 
NaBC03 76 t3.13 95.4 4 

The s u m  of  uranium excretion and retention by the kidney 
averaged l00.4$ of glomerular f i l t r a t i o n  (calculated frorc inu l in  
Clearance, plasma leve l  of uranium and the f i l t e r a W l f t y  of uranium 
at t%e existing plasma COa cepacity). Infusions of c i t r a t e s  and 
l a c t a t e  increased s l igh t ly  the excretion of uranyl uranium, but there 
f s  l i t t l e  doubt t h a t  bicarbonate i s  the most important car r ie r  of 
uranyl uranium i n  the kidney. Infusions of Na c i t r n t e  and XaHCO3 
m a y  have increased s l igh t ly  the urfnaxy excretion of t e t r avden t  
uranium, and 3 have decreased the renal retention of t e t r d a l e n t  
uranium t o  o n l y  about 65 of the f igure with saline infusion. If the 
l a t t e r  findtng i s  correct, tetravalent uranium must be deposited on 
s3rne endothelial s t ructure  of the kidney while hexavalent uranium is 
fixed en t i r e ly  on epithelium. An experime9t t o  t e s t  the f i rs t  
hypothesis is plaMsd. 

2 The FSfect of Uranium on Renal Function. I n  the rabbit 
smsll doses of uranyl u r a u m  &\.re no effect  on the clearances of 
substances which enter the ur ine ent i re ly  by glomerular f i l t r a t i o n  
(creatinine,  xylose, inulin), increase the clearances of Substances 
reabsorbed i n  large par t  in the d i s t a l  half of the  proxtmal convoluted 
tubule (chloride and &no acid N ) ,  may increase the clearances of 
substances p a r t i d l y  reabsorbed in the proxkmd cacvoluted segment 
(glucoee and urea) and decrease the c leaances  of secreted substances 
(phenol red, diodrast ,  hiDp.ux?,n). Large dose8 of urznyl s a l t s  reduce 
the apparent f i l t r a t i o n  i n  the glomerulus by ceused blockade of the 
tuhi le  with ep i the l ia l  debri s and back diffusion of all w a t  e-solcble 
ma.terials across the denuded t u w l e  wall. 
clearances m e  reduced. 

Under such conditions all 

1 0 1 9 2 2 3  



PFUIJECT NO. 42 (continued) 

3. The B y s i o l o g y  of E a r l y  Catalase Excreticn. I n  the 

The amount of catalase appearing i n  the ur ine at 1.5 t o  2 
rsbhit cata lase  was found not  t o  be f i l t e r e d  o r  secreted by the 
kidney. 
hours a f te r  in jec t ion  of uranyl u r a i u m  was found t o  be a l inea r  
function of  the mount  of metal given. 
4 times as effective in causing the eer ly  appearence of catalase i n  
the urine as tetravalent uranium. 

Hexavalent xranium was about 

Ee-mrts: The work under heading 3 above has been writ ten up and is 
t o  be included i n  the f i n a l  report of Project  KO. 75. 
F i n a l  reports  on the other headfngs are  being prepzreh. 

Personnel: E. B. b i n  
J. H. Wills 

26 February 1946 



PROJECT Kl. 42 KIDXEY 

Addendnm to Current Results 

The retsntion of tetravalent uranium by the kidney has been 
reinvestigated, and i t  has been found that the original analytical 
f igures  f o r  the uranium content of the normal rabbit kidney after 
inject ion of U, must have been i n  etror. When the  recently-obtained 
values a r e  used, i t  i s  seen that infusions of NaHC03 and Na c i t r a t e  
p;ray have lowered s l igh t ly  the retention of tetravelent uranfum by the 
kidney at the same time at which they increased slightly the urinary 
excretion. When these findings are taken in to  account, i t  becomes 
apparent that tetravalent,  like uranyl, uranium is fixed probably to  
ep i the l ia l  structures of the kidney after glomerular f i l t r a t i o n ,  



PmmT NO. 101 

Current Rem1 t s 

P er so me1 

PhosThatnse method perfected and used for tissue 
rsd urine samplae. 

0 'Sonnell 
Dounce 
Ro theme1 

No f i n d  report 

Monthly Report of Improved Method, February 1945, District F l l e  No. &I&$ 

Pharmacology Report No. 322 



PROJECT NO. la PHYSICAL CKEBI;fSF,SY OF URANIUM COMRXJNDS 
IN SOLUTION 

Current Results 

A. Oranium Complex Formation. U l t r a f i l t r a t ion  experiments, described 
i n  detai l  i n  the 1915 Progress Report ,  show that  the f i l t e r a b i l i t y  
of U6 i n  the presence of a var ie ty  of plasma 'and serum is a rapidly 
increasing function of the carbon dioxide content of the medium. 
results may be explained bn the basis of an equilibrium between uranyl- 
bicarbonate complex and uranyl-protein complex. 
some predictions regarding the effect  of acidosis on the  permeability 
of the 'glomerulus t o  U6 in the plasma. 
on the  uranyl-bicarbonate and carbonate ccmplexes have shown that these 
trro complexes are ident ical .  

The 

The re su l t s  lead t o  

Pole,rographic investigRtfons 

B. Oddation-Reduction Studies Including PolarograpQ. The dropping 
mercury and bright platinum electrode6 have been used successfully to  
kaluate the oxidation-reduction potent ia ls ,  and the kinet ics  involved 
have been elucidated. 
+0.361 vo l t s  PS, N.B.E. f o r  an acetate medium in which hexavalent 
Uranium ex i s t s  as UDo(Ac); and +0.32J. v o l t s  VS. N.H.E. f o r  an acetate  
medium in which UOa(Ac)a exists.  
reactions at platinum have been a t t r ibu ted  t o  the small ratd constants 
of the disproportionation-formation reactions of U5. 
is about -0.05 volts.  

Eo f o r  the  U6 - U4 system was found t o  be 

The sluggishness of the electrode 

EAh at pH 7.0 

A polarogrephic method has been used t o  determine the  number of complexing 
anions combined with Ug, U5, and U4 ionic species. 
designated a8 p, q, and r, reepectively. For the ace ta te  complex at a 
concentration of 0.0001 molar uranium, p, q, and r were found t o  be 
3,  1 and 2, respectively above 0.05 molar sodium acetate.  

These numbers a re  

Calculations have been extended so tha t  the  diasocistion constants of the 
acetate  complexes of U6, U5 and U4 could be evaluated. 
t o  be: 

These were found 

tK)a(Ac)i = 3Ac' + U O Z  IC = 5.5 x 10-7 
UOa(Ac)a = &c- + Uoa K = 2 2  x 10-2 
UOa(Ac); = Ac- + UOa(~cfa K = 2.6 x lomu 
ma(Sc)l = Ac- + m& K =  2 6  x 10:; 
uo (A& = 2Ac-+uo K p 2 4  x 10 

The diemta t ion  constant K f o r  the dismutation of U5 has been calculated 
in complexing and non-camplexing m e d i a .  

. .. 
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PROJECT PO. 14 

Current Status: 

Tests CompMed: 

CHRONIC TOXICITY OF TOaFp FOR DOGS 

One dog i s  fed  .01 g./kg./day of T o g a .  
experiment was begun &qr 
oontinue for twelve months. 

This 
1945 and i s  to 

a) Two dogs were fed 5 g./kg./day and 0.5 g./kg./dgy, 
respectively. Pour dogs were fed 0.1, 0.02, 0.005 
and O.OO~ g. /&. /day9 respectively. 

b) Two dogs were fed '.00@9 .001 and .0002 g./kg. /day 
of  2Q$'a9 respectively. 

Tests Projected: None 

Personnel : Mr. Maynard 

22 Jsrruasy 1946 

1 0 1 9 2 2 8  



FBOJECT NO. 15 CKBONIC TOXICITY OF TI?4 PDB DOGS 

Current Status : No work current. 

Tests Conpleted: Thirty day feeding experiment. One dog was fed 
BI g./k./day, one wss fed 10 gt/kg. /- and 
one was fed 5 g . / k g . / d a ~ r .  

Tests Projected: One-year feeding tests in wbich three dogs are fed 
at each of three leve ls .  

Personnel : Mons 



PROJECT NO. 118 CHRONIC MXICITY OF IZIGH GRADE T ORE FOB DOGS 

Current Status: Mo work current 

TESTS COMPLETED: One dog wa8 fed 10 g./kg./day, one was fed 
5 g./lrg./day and one was f ed  .5 g./kg./day. 

Tests Projected: Bone 

Personnel : 

22 January 1946 

I O  I E l 2 3 0  

None 



PROJECT NO. 129 TziE T O L W C E  TO AX ACUTE DOSE OF T 
INDUCED BY REPEATED DfIITISTRATION OF 
SNALL DOSES OF T .  

Current Status : a. Preparing summary report. 

b. Testing TOjFa on d e  and female adult 
rats by doubling the dose every 14 days. 

c .  Citric acid excretion and urinary T 
excretion in rats developing t o l e r a c e .  

Experiments Planned; a. Attempt t o  find a dose snall enough t o  
fail to  produce tolerance. 

b. Colchicine as an indicatcr of regeneration 
i n  the kidneys of t o l e r a t  rats. 

Personnel : Frances Haven 
Challis Randall 

. .. 

1 0 1 9 2 3 1  



PROjECT NO. 132 DISTBIBIJTION, STORAGE AND EXCRETION OF T 
ADMINISTERED BY VARIOUS ROUTES, CHRONIC AND 

Current Status Excretion and distribution of an acute dose 
(2.5 mg.'P/kg.) of THO3 given intravenously t o  
rats have been studied i n  time periods varying 
from 45 minutes to  40 days.  

A similar study has been completed employing 

Currently, the excretion and as tr ibut ion  of 
"NO3 by rats previously made tolerant are being 
measured using: radioactive isotope. 

TC14 

Personnel 

Tests Planned 

Wrn. Neuman 
E. Bdulryan 
T. Carlson 
a. O'Leary 
P. O'Connell 

Similar studies on dogs. 

1 0 1 9 2 3 2  



PROJECT NO. 148 

Current Status: 

Experiments Planned: 

Personnel : 

LIPIDS IN T-POISOSING 

Final Report in Preparation. 

None 

France8 Haven 
Ruth Croesland 



PROJECT NO. 149 

Current Status 

Per some1 

P January 1946 

. .. 
IO t $ 2 3 4  

!PHE USE OF THE RADIOACTITE ISOTOPE IB7 
TXE STUDY OF DISTRIBUTION, STORAGE AbTD 
EXCBETI(IX OF T IN TKE ANIXAL BODY 

A t e c U q u e  has been marked out by which 
samples of t issue ash containing radio- 
act ive isotooe(s) of T a re  put through 
the protein-isolation method and the T 
then $lated out along with i n e r t  ca r r i e r  
on foils f o r  counting on the  a l ~ h a  
counter . 
Radioactive T plus iner t  T i n  the t o t a l  
w u n t  of 5 mg/kg has been given t o  6 
male rats sad 6 female rats rendered 
tolerant  by 11 injecttons of small doses of 
T. One male and one female animal have been 
sacrificed a t  six time# points rmging from 
several hours t o  40 d a y s .  The samples have 
been through the protein i so la t ion  method 
and are  ready t o  be plated and counted. 

W i l l i a m  Neuman 
Anton Carlson 
John O'Leaxy 
Elizabeth Wryan 

Frances Haven 
Marian galey 

PSUl 0 'COM911 



PROJBCT NO. 150 

Current Sta tus  : 

THE EFFECT OF VARIOUS AGENTS OX 
T KITBATE AN3 TO$, TOXICITY 

No current work. 

Experiment 8 Planned : None. 

Per some1 : Hone 



WHANISM SECTION 

Alexander L, Ik.flrres, C h i d  of Section 

15 April 1946 
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ZfECwaSM SEGTION 

Current Status I n&ex 

1. Project No. 31 Yicrome thod 

2, Project No. 75 Tc Determi-ne E a r l y  Tubulnr Damage 
by Detection o f  Enzymes i n  Urine 

3. Project No. 1318 I n  Vitro S t u C e s  on the Mutual 
Effects Produced by Interaction of 
T Com?ounds with Proteins and Xnzymes 



PROJECT N(?. 31 MICROViTHOD 

Current S ta tus  Report being written 

Work Completed Working out a micro-dcro method for  T to  be used 
with body tissues and f lu ids .  

A development of the Fluorescence method used by 
Hoffman for use at the 1&15 microgram level. 
method a8 at present under t r i a l  consists i n  making 
the tissues with nitric acid, then fusing the oxidized 
residue with sodium flcoride and measuring the 
fluorescence by tota l  extinction using a colorimeter 
with dark f l u i d  ( ink)  i n  the cups. 

The 

Personnel 

5 February 1946 

W. E. Bloor 



PROJECT NC. 75 TO DETEXIXU3 p&Y TUBULAE DAMAGE BY DETECTION OF 
ENZYMES IN URIhi. 

Current Status Studying catalase and protein i n  urines of rabbits 
given T, intravenously. 

Colqpl e t ed work A. Studies of catalase excretion in the  ur ine of 
animals and workmen exposed t o  T compounds. 

The method f o r  preventing the decay of catalase 
a c t i v i t y  i n  ur ine improved. 
butinn of white cells  t o  urinary catalase ac t iv i ty  
w a s  i nv e s t i g a t  e d . 

The possible contri- 

Another survey of urinary catalase values of workmen 
i n  a T plant  w a s  undertaken, using the  new apparatus 
and t es t ing  at the D l a n t .  

Warburg determinations of the urinary catalase of 
several hundred chambered animals were carr ied out. 

B. 
workmen exposed to  T. 

Studies of urinary phosphatase i n  animals and 

The improved phosphatase method was applied to  animals 
exposed t o  f. 

Iork  Planned Catalase excretion i n  cat with bladder fistula. 

Personnel A. Dounce 
D. Rothermel 
T. Lan 
M. Kaley 

5 February 1946 

. .. 



PROJECT NO. 131A 

Current Status 

Work Done 

Personnel 

5 Februarg 1946 

Studying possible development of method for  
deterinining albumin to globulin ratio i n  
plasma using T acetate. 

The precipitating action of TC14 neutralized 
to  pH 5.5 with sodium acetate on proteins was 
studied, as well as methods to remove T4 from 
combination with protein. 

The action of T4 on phosphoglucomutase was 
studied. 

A. Dounce 
D. Bothermel 

1 0 1 9 2 4 0  - .  



TOXICOXDGY SEOPIOI 

Herbert X. Stoklnger, Ohief of Seetion 

15 April  1946 

1 0 1 9 2 4 1  
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PROJECTNC. 23 TOXICITY OF T30g DUST BY INHlLLATION 

Table of Mortalities of Various 
Specfes Exposed V i a  the Lung 

t o  Several Concentrations 
of TjOg i n  Chamber Air 

E l  enent al 
Compound Equiv3 ent Durat io n 
mg/ d m  hours Dog Cat Iiabbit Guinea P i g  Rat Mouse 

17 14.2 101 3/18 d 9  0/12 

Pat hc 1 O m  Some kidney and lung 3amage was observed. 

Seamto log  No significant changes were OPserved. 

5 February 1946 

1 0 1 1 9 2 4 4  



P R C J E T N O .  2% TOXICITY OF To3 DUST BY I B H A U T I O N  

Substance To3 

Special characteristics - insoluble i n  water, soluble i n  bicarbonate 
Particle  s i z e  - Mean 0.72 , Standard deviation 223. 

Concentration Duration of 
Compoyd E l  e m q t  Expo sure 
mslm m g / m  hour 6 

S P E C I E S  
Dog Cat Rabbit c;.P. Rat Mouse 

Mortality 116 4/4 12/18 2 / a  3/31 4/50 
Patholagy 
Biochemistry - - - - - - 
Growth - 0  - L * 

Heamtolorn 1 0 0 
Renal Fnctn. 

- -I - 19.0 7.72 16.5 130 

De tai led Pathology Tabrllation 

Concentration Duration of Species Lung Liver  Kidney Bone Marrow 
Compound Element Exposure 

w/m3 hour 8 

19.0 16.5 130 Dog 
Rabbit 
F a t  

Detailed Biochemistry Tabulation 

Concentration Duration of Species 

+ 0 + 
+ +  + f +  
+ + + 

U r i n e  B l o o d  
Compound Element Exposure Protein Suger Creatinine NPN Urea 

%/m3 hour B 

19.0 16.5 130 m s  3/3  s/3 0/3 3/4 w4 
Rabbits lO/lO 7/10 of10 317 317 
Cats 212 2/2 012 212 212 



Project  No. 130 (continued) 2 

A polarographic lnethod has been devised for the determination of  6256 
with a sens i t iv i ty  of 1 gamma/ml. 

C. Diffusion Studies. Diffusion experiments with two different modi- 
f ications of the Blorthrop c e l l  have shown no polymerization of T under 
the experimental conditions exployed - approximately 0.002 mlar T with 
0.5 molar acetate buffer present. 
d e t d l s  are given in the May lw5 Psogress Report. 

Description of apparatus and other 

2i3 January 1946 



(Projects No. 31, 42, 75, 130, 131) 

1) 
poison, but xqwy enzymes of the kidney tubular c e l l e  may be poisoned 
wherever the  fa31 i n  pH and resorption of  f r e e  bicarbonate is suff ic ient  
t o  c a s e  breddown of the bicarbonate coarplex of U6 with reaulting 
l iberat ion of the uranyl ion. A t  body pH part icular ly  in the presence 
of bicarbonate u6 does not act as a dras t ic  enzyme poison f o r  any of the  
enzymes studied by us, and for this reason we believe thqt most of the 
changes i n  t issues  other than the kidney which occur i n  uranium poisoning 
a re  secondary to the kidney damage, provided that  low doses of uranium 
a r e  i n  question. Massive doses may cau88 general enzyme poisoning. 

Uranium does not appear to  act upon the kidney as a specific e n z p e  

In addition to  carrying out a considerable amount of mrk on the 
action of uranium compounds on the ac t iv i ty  of a number of enzymes, we 
have worked out some of the fundamentals of the reactions of uranium 
compounds with proteins. This work has been applied t o  the analytical  
determination of micro amounts of uranium, and t o  a study of the mechanism 
of action of uranium on the kidney. 

2) 
eetablished. 
chiefly as the bicarbonate complex, which i s  very s l igh t ly  dissociated, 
and that t h i s  complex passes harmlessly through the glomerulus by f i l t r a t ion .  
I n  the tubule wherever the pH fa l l s  befor 6.5 approximately, and especiall ly 
i n  regions where mst of the f ree  bicarbonate has been resorbed, the bi- 
carbonate complex of U6 i s  broken dom, with the result that the l iberated 
uranyl ion attacks the walls of the tu’bular c e l l s  presumably by combining 
with the protein i n  them. 

The general mechanism of  uranium poisoning ha8 been f a i r l y  w e l l  
This mechanism e ta te r  t ha t  y l  is carried in the plasma 

The evidence for this mechanism i s  derived from the following work: 

A. Chemical work on the complexes of U6, especially bicarbonate and 
protein, 

B. Excfetion studies of uranium i n  the case of acid and alkaline 
urine, and with bicarbonate perfision, 

C. Staining of kidney sections fo r  U6 under conditions deecribed i n  B. 

D. Catalasuria work carried out by Dr. Wills under the conditions . 
described i n  B. 

1 0 1 9 2 4 1  



The general mechanism proposed fae uranium p o i s o n i q  of the kidney 
might be applicable t o  mercury with some modification of the chimical 
details, and perhaps to  other metals. 

3) The act ion of U, has been ahom t o  be of a different natares since 
thh material is probably tramported i n  combination with plasma 
protein and Dossibly a l s o  a8 colloidal U4 oxide or hydroxide, and 
cannot pass through the glomerulus to  any great extent unless protein 
a lso  i s  passing. 
intravenous injection than U6 is i n  accordance with this  idea. 

The fact tha t  0, i s  less toxic to the kidney Bfbsr 

4) 
established and we have shown that the reduction of U6 t o  U4 Within 
c e l l s  of the body should be thermdynam€cdly porsible. 
the kinet ics  of the reaction and f ind that they are  slow but easi ly  
measurable. However, U6 does not appear t o  mter c e l l s  i n  the body 
appreciably with the m s s i b l e  exception of the kidney tubular cel le .  
Evidence has been accumulated t o  show that i n  plaema some o d d a t i o n  of 
U4 I I U ~ J  occur. 

5) 
found so negative that U3 cannot ex is t  i n  the body. 

The oxidation-reduction potential  of the  UeU, system has been 

We have studied 

The oxidation-reduction potential  of the U4-U3 system ha8 been 

6) 
concentration. 

U5 i s  so unstable t h a t  i t  could not exist i n  the body in appreciable 

7) We have shown that the excretion of U6 can have l i t t l e  t o  do with 
the intake of U6 at a given level ,  at a given t i m e  a f t e r  exposure, unless 
cer ta in  factors  a re  r ig id ly  controlled. 
uranium w i l l  be undoubtedly be retained by the kidney. If the ur ine i S  
alkaline a much higher f ract ion of the dose w i l l  be excreted. 
given exposure, excretion may be a good sign, and retention a bad sign. 

If the urine i s  acid, much of  the 

With a 

S) 
the action of uranium on the kidney, and we have se t  up a convenient 
urinary phosphatase t e s t  f o r  the same purpose. 
phosphataee i n  urine a f t e r  uranium poisoning was first  reported by Furth 
and C O W & r k e r s  at Cornel1 Medical School). 

We have di#veloped the urinary catalase t e s t  for ealy detection of 

(The appearance of 

9) We have made a detailed study of 06 complexes and the i r  dissociation 
which has contributed grea t ly  t o  our understanding of how uranium Functiona 
i n  the body. This work furnished the basie of our interpretat ion of the 
mechanism of uranium action on the  kidney, and i t  has a l s o  contributed 
t o  the establishment of the protein separation of uranium from interfer ing 
substances in the quantitative analyt ical  method fo r  T worked out by 
Dr .  Meurnas's group. 



10) 
found a f ter  uranium poisoning must be plasma albumin. This was done 
using immnnologioal techniqye to identify i n  the urine beef or horse 
serum albumin injected into rabbits previously poisoned by intravenous 
injection of uranium. 

We have demonstrated that a sizable fraction of the urinary protein 



PROJECT ZXl. 156 EXCESJ!ION, TBIIIOSPORTATION Al?D BETEMTION STUDIIIS 
ADMImSTRATIOR OF T6 AHD Tb. 

Current R e d  t ta With intravenour bicarbonate infurlon, d f  ic ient  
bicarbonate can be found in the urine to account 
for the w r e t i o n  of T as bicarbonate complex. 
Bicarbonate clearance wa11 determined. 

Personnel 

5 Febrnary 1946 

A. Dounce 
8. Wills 



Ilrhalation ToxiciQ S t d a a  of TC14 Duat 

SuyyBRp CF ACUTE Tol[ICITI STWDIES ON A N I W  

BY XNHAUTIOhl TO TClk - DUm 

CAUSE C@ UUTR Gross eramination b u d  mere lung and lddnq desprgo 
at  the high conoentration and only c light danaga of the 
w w  organa at the lower concentration. 

The rat and rabbit shod blood cellular changes only 
at  U.16 4 m 3 .  

lsw!?&m 

-8 atrikiog In the rabbits at the 18.16 
the rats and guinea pigs &orred a very d l  gain In 
might at  the same level, At the 3.27 mg level all fhe 

regained it durlng the fourth and f1fV.h weeks 80 that a 
aUght overall gain -8 shorn at  the terslination of the 
experiment. h gain in might of all species was noted 
a t  the 0.42 mg level. 

level, w b i b  a!mLus 

8mie8 IO& W e i g h t  m e r  the enpOsUr9 etarted btrt 

CHEBaCBc ANAUSEQ of the blood and urine o f  the rabbits shored afPniPicant 
changes at a l l  levels. 



a k a  m t  There was no apparent retardation in 
growth. 

Catalase - Doubtf'ul increase 
Protein - No appearame 
Sugar - El0 appearance 
Amino Acid IU - Slight increase whem expreseed in mg % 

Blood 

m - No significant change 
Urea I - No significant change 
h i n o  Acid N - NO significant ~hangcr 

1 0 1 9 2 1 5 2  

Pe-ry 5, 1944 



SuyYBRp OP ACUTE TClXICITY SrUDIES ON AMlMALS 
-ED BY INIIdfsTION TQ TClh-DUSI' 

Urine 

Catalase = Slight increase 
Protein - No appearance 
Sugar - No appearance 



Current B41ulte Index 

s\rarasry of Toxlcological Measures Applied to Animals Serving as 
Inhalation Controls 

shnunary of Toxicolo 
by Inhalation to  6 16 

c a l  Beeul t s  of llnfmals ElqposOd f j s t  16 

PFO je t  17 'Poricitg of TO$, by Inhalation 

PmJect 18 Toxicity of T nf t r a t e  by I nhalatioa 

Project 19 Toxicity of ITI by Inhalation 

Project a 
Project 22 

Toxicity of T O O  by Inhda t ion  

Todc i ty  of OF:, byyfnhalation 

ProjeCrt 

Project ae 
'Podcity of T& IQT Inhalation 

Todc i ty  of TO* by Inhalation 

Pro j e t  @j 

Pr6jeet 28 

Toxicity of TC1, by Inhalation 

Toxicity of &a6 by Inhalation 

Project 2g Todc i ty  of Hydrogen Fluoride Vapor by Inhalation 

Project 30 Teste of Reapiratory Protective Devices 

Project 48 Glutamlc Acid 

Project 49 U r i l P a r y  Protein 

Project 50 8s 75 Detdminatioa of Early Tubular Damage 
U r i n a r y  Alkaline Phosphatase Activity as a Sensitive 
and Early Index of T Poisoning 

Project 52 Riboflavin 

Project 58 

Project 59 
Project 60 

The Mechanism of Bicarbonate Action i n  T Poiaoned h t r  

Mortality of Mice - S e d  to  mga 

Vitamin C Metabolism i n  U toxici ty  



Project 92 

Project 93 

Project log 

Project 110 

Project 113 

Project 120 

Project 125 

Project 137 

Project 138 

Project 139 

Project 140 

Project 141 

Project 165 

Comparison of Relative Efficiencieo of F i l t e r  Paperr 
i n  Sampling T Duet8 

The Study of the Influence of 'P m n i r t r a t l o n  by 
Paren ta rd  and Pulmonary Router on In tens i ty  of 
trllu2ineg Phosphatase Activity. 

Carbohydrate llstaboliam i n  'E and I!' Poisoned lniaallr 

Changes i n  Blood POta8SfUSl and Coo i n  Acute T Poisoning 

dpprodmate Inhalation Toxicity Studies 

Inhab t ion  Toxicity Studies of Tribnol, Chlorthsrre. SgO 
and 891 

Method of Analysir for Caseoue 891 CoarpounU 

The U s e  of Blood Clotting 'PIm as an W l y  Clinical Indeu 
of Toxicity Resulting f r o m  T and G-2L6 Compoands 

Toxicity of 1JaoTg7 4HpP Duet by Inhalatfon 

Toxicity of IHl-Grade' Ore by Inhalation 

Tolici ty  of To, 3H& Dust by Inhalation 

Todcity of (~EI,) ,T&~ ~ u r t  by Inhalation 

A Filter Procedure B a c i l i t a t f n g  the Analysis of Uranium 
Dust Sample Taken by Means of the Fi l te r  Paper Durt Ssatpler 







Criterion 
of 

Toadcity 

UO*li* 
Pathology 

Mortality 

yortalify 

uortality 

Mortality 

yortali* 
Pat ID logy 

Mortality 

h 8 6 .  hth 
Blood HPI 
Blood tbaa 
Growth 
Hepatology 

brtallty 

Aiortality 
Urine Cat. 
Urine Prof. 

Blortsllty 
~ t h a l o g y  
Blood WN 
Blood U r e a  
Blood Ca 
Gmrth 
Hematology 

Mortality 
Pathology 
Urine Cat. 

; Urine Prof. 
' Growth 

ka - 
S P E C  isiziz- 
pin 

i 

8/10 1/20 

o b 0  0/20 

_I_ I E  

- 
15/20 + 
6/20 

2/20 

I 

m 

U 

15/20 
I ,  
4, 

c 

3/20 

w 

I 

L 

- .. 
m 

0/20 

m 

m 

0 + 

vu 

i 

19/20 
L 

14/20 

4/20 

20/20 

20/20 

I, 

19/20 

17120 

I.. 

0 - 
L 

I 

I 

.. - 
0 

23/25 

I 

L .. 
m 

a9 

1 

Denodnator - No. of animals studied, 

0-1 f 0 I cfip58 

+ - Slight change 

concentration 
February 5 ,  19c6 

+ - Frwiously exxpsed to "flood' 



3 2 177 l/5 8bO 1/20 0/20 2/19 

143 23/25 

numerator C: number dead 
denominator Z number expoad 

CAUSE OF DEATH - in rabbita and mice appeared to be due to renal injury typical 
In a l l  other  specie^, death was due to natural of T-toxicity. 

causes or of doubtful origin. 
3 

REI(;HT M)ss = m e  not eo pronounced at the 3 .g/.3 l e v e l  REI a t  the 20 mg/m 
concentration. 

February 5 ,  1946 





PBOJECT 17 
SUBSTANCE - T Y 2  

Special cbarscteriatics - mter soluble, mlwnhat ~ g Y s s c 0 g i c  
Part ic le  Slss - bulk dust; llerrn 0.65 sfandard deviation 2.1 

within exposnrr chamber; M e a n  1.3 

of Criterion of 

&andard deviation 4.0 

Concentration Dtxm%ion S P E C I E S  

citr ma Cat Rabbit G. pin h t  b- 

Run 1 Mortality 242 2/2 20/20 11/20 0/20 20/20 
# 
Y 

# 

w 

+ P a t b O l O ~  H ++ t++ 
12.2 t5.7 9.4 lo2 ~ O C b B X b f r g  # # tt 

GrOWth ++ u 0 + 0 

Htwatolom - L 0 + + 
R4!ml 

.I 

.) 

..I 

frmctlon 

160 

Numerator 
Denominator = Bo. of anwls studfed 

- No, of deaths or positive valwe 

* olra additional rabbft died because of an Intestinal obstruction. 
* There i e  some doubt that them animals died of T-poluoning. Hietological axamination 

(5x1 progrer8) w i l l  clear up the point. 
February 5 ,  1946 

(h) 1 0 1 9 2 b I  - 



Detailed Paisbology Tabulation 

Concentration Duration of Species T i e m e  
13ra XiCbOY 

burs 
S t  + + I C +  

Rabblt + I )  * 4 4 +  
Dog 

32.2 9.4 102 cat b +  4 + t  

0 + G, Pig + 
Rat Y 

Dog 
2.8 2.1 160 Rabbit 

Rat 

Detailed Biochemistry Tabulation 

e65 .!m 168 Ehbbits 3/10 7/10 a 0  O/lO 3m 3/m - 

February 5 ,  1946 



PROJECT MI, 18 TWCIITY OF T NITRAm DUST BY IlOHAIdTIOB 
7 

Smm Table of M d o r t d i t h S  of V8rioue Spcbci8a -89d 
Via the Lung to Several Concentrations of 

T - N i t r a t e  Dust in Chamber Air 

lO/lO given oats alone 

2 1 given oat8 plua 
atscorbic acid 

4/10 

Ir, 4/6 

0.5 0.26 178 Y Y 6/30 n 2/43 2/50 

hmemtor aquala number dead 
Denominator a exposed 

f Q 1 9 2 b 3  c 



B 20 u) 132 314 -u U I  -- 2/20 - 
&S 

1.3 

1.2 
(median) 

- arm --- ..h 0.6 99 0/4 - 

c 



IZTAIIXD BIOCHEMIsTIlT TAB?MTIO€? 

1.2 1 O& 

A special afady on mbbla8 shad that orp06tu-e to approdmatelJr 1 4 2  of T - n i t r a t e  
for short periods of time -0 suifiolent to produce urinary excretion of catalas0 
rad protein and marked renal damage. 

On hietalogioal examination d l  the specie6 a t d i e d  eho 
attdied with the exception of rats at 0.5 mg T-nitrate/ 2 
The rats exhibited an elevation in blood NPM, but no significant ckange in  total blood 
CO2 was obaer~ed. 

renal damage at the lavala 

February 5 ,  19& 





. 



m- HO. 19 

Table of ]Yortalftie8 of various Speciee 
Exposed via the Lung to Several 

Concentrations of TF4 in Chberdir 

Elemental 
Equiveent Duration 
(ma+) (h9urs) DOE cart Ubbit G 2 i p  Rat Mouse 

22 17.2 170 111 3/3 113 3/20 6/19 O/lOO 

Cause of Death mas apparently kidney w. 
patholam Lung as w e l l  as kidney d-e ma 

preaeEt in these anidrr. 

February 5 ,  194.6 
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PBOJEBCT N0.a TOXICITY OF TO3 DUST BY INEIBLA!CION 

Table of Mortalities of  Various Species 

of TOa i n  Chamber Air 
Expoaed t o  Several Concentrations vfa the Lung 

Elemental 
Compound Eqgival ent Duration 

mg/ar3 hours Dog Cat Rabbit 

22 19.4 140 - 6 /  10 

10 8- 5 165 016 - 1/ %* 

2 1. a 165 I - 01 26 

Gainea P i g  Rat Mouse 

1lB 0115 0140 

1/18** 0144 11% 

0118 1/44 0145 

Cause of death appeared to be kidney damsip. 

Patholo= some lung damage was noted. 

Eemto1og;e leukocytes, erythrocytes md hemoglobin showed 
a r ise .  Neutriphiles evidenced a rise and 
lylophocytes a fall. Platetets  rose i n  the 
rabbit . 

* Death? 
** Death not dt. T 

5 February 1946 
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PROJECT NuMBEa -28 INHALATION WXICITY STUDIES OF La6 

SUMMARY OF WRTALITY STUDIES ON M I U S  EXPOSED 

BY IJ!IHAUTIOH TO HIGH CONCENTFUTIOBS OF 

L P ~  

DuraLion of 
Concentration Exposure 

(Total Mortality 14 Days After Exposure) 
Rabbit Guinea Pig Bat Mouse 

10,000 ppm 

1,000 

500 

200 

100 

5 minutes 

30 minutes 

1 hour 

3 hours 

7 hours 

Death in e l l  cases appeared t o  be due t3 respiratory 
failure. 
which survived f o r  several days  o r  more after the exposure. 

Kidney damage became evident only in those animals 

Numerator = number dead 

Denominator = number exposed 



SUMMARY OF ACUTE; TOXICITY STUDIES ON ANI- 
EXPOSED BY INI~~~LATIOX m cla6 

Rabbit Guinea big - Cone en t ra t i on 

PPm- %/a3 ( hour 8 )  

Duration fill Head Ful l  Head 
Mouse - exp. Hamster Rat - - exp- - Dog exp. em. - - -  - -  

25 29 95 5 / 5  18/18 9/3 15/30 4/12 12/12 49/49 

71.26 . 2/12 0130 4/38 10/50 

exposure) 
(136 hE0. 

S.5 13 160 5/5 19/19 9/10 

4 6 176 0/5 2/10 3/10 1/12 0/12 1/P 

0.5 0.8 1% 015 o/ io  1/12 1/12 1/12 
( i n  progress) 

0/10 

Cause of death appeared to be respiratory fai lure.  

Pathology -. In surviving animals kidney damage was more 
prevalent than lung damage as concentration was 
reduced. 

- Growth - A t  the higher concentrations growth was definitely 
retarded i n  all species; at 4 pprn only the f u l l  
exposure rabbits lost weight. 
species are gaining weight. 

A t  0.5 ppm a l l  

Numerator number dead 

Denominator number exposed 



t a E 
7 1 I 



PROSECT NO. 30 TESTS OF RESPIBBTORY PROTECTIVE DEVICES 

Current Results 

Respirator f i l t e r s  and canisters showed different degrees of efficiency 
against 8 I! compoundm. 

Of 14 respirators t e s t s  

1, 

2 

3. 

4. 

5. 

6 .  

Mine Safety Appliances Respirator BM a33 shored the greatest 
efficiency i n  all tests.  

C B C O  HealthgUard, Willson 75041 and Chemical Warfare Assault 
'Aerosol* maaks were likewise acceptable i n  a limited m b e r  
of tes ts .  

A l l  of 8 respirators were acceptable f a r  use with 'po,*3H&; 
9 of 12 respirators were acceptable f o r  use with rHi-Grade' 
Ore. 
number of respirators were acceptable. 

Against the reminder of the compo-ids a certain variable 

The Mine Safety Appliances AllService Canister Model S, BM 1434, 
shored the greatest efficiency in this group. 

Bone of 4 respiratory protective dwices  w a s  acceptable against 
TC1, 

A standard group of respiratory protective devices was selected 
and rill be the basis for  Future tes ts .  

Respirator tests  against SW. 
The Willson University Canister, EBlI 1433, an& the Mine Safety Amliance 
A l l  Service Model S Canister, BM 1434, offer  a high degree of protection 
agdnst atmospheres containing 0.01% of 
Decisions as t o  t he i r  acceptability mat await further t o l i c i ty  data. 

f o r  at least 6 hours, 

Pharraacolwy Report No. 314 

M a t r i c t  F i l e  No. M-1676 



PIiOJECT h'o. 48 GLUTj2ZC ACID 

Frotective e f fec t .  

Fer snnnel 

I. 

II. Di s t r i c t  F i l e d  "io. K-1563 

- P h 2 ~ r n ~ c o l ~ r y  PPport  30. 35 

7 !,:arch 1946 
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PROJECTS 50 AND 75 

Current Results 

Personnel 

30 March 1946 

DE7E2UINATION OF EARLY T U 3 W  DA;.',QGE. 
URINARY r j S U A l X E t  PHOSPHATASE ACTIVITY AS A 
SENSITIVE AND EARLY INDEX OF T POISONING. 

bts, rabbits, dogs, and cats excreted catalase 
and phoqhatase i n  the urine following injection 
o r  inhalation of U compounds. 

A large body of data  shows catalase activity i n  
ur ine t o  be a very sensit ive t e s t  of U poisonin,b. 

Roberts, Dounce, Wills, Lan, Kaley, OIConneU, 
Rothersnel and Bobinson 



PROJECT NO. 52 

Current Results 

Personnel 

No Report 

30 March 194.6 

. 

RIBOFLAVIN 

Riboflavin as given by mouth does not 
a l leviate  any of the symptoms of T 
poisoning result ing frm injection of 
T acetate. 

Rothstein 

IO I 9 2 6 3  



PROJECT NO. 58 THE E f E c W E d  OF BICARBONATE ACTION IN 
T POISONED RATS 

Current Results 

A study of the previously observed beneficial  action of bicarbonate 
i n  rats poisoned by inject ion of soluble T compounds has been made to  
determine whether bicarbonate acts by diminishing intra-renal precipita- 
t ion  of proteins and by preventing kidney dgmage. The hypothesis t ha t  
bicarbonate may cause a nore rapid excretion of T from the kidneys was 
also tested. 
in a s e r i a l  manner. 

The proDession of renal injury and regeneration was studied 

Eighty rats were einployed coinprising four eqer imental  groups of 18 
animals each and a control group of 8 rats, 
of urinary volume, pH, creatinine, urea, and protein, and of blood non- 
protein nitrogen, urea nitrogen, and creatinine. 

Determinations were made 

The usual e f fec ts  of T poisoning were noted i n  a l l  of the animals 
whether o r  not theynxeived bicarbonate a f t e r  the i n j e c t i m  of 0.3 mg. 71 
acetate per 100 grams of bo@ weight. In each case a marked rise in 
urinary protein occurred and was followed by a sharp fall in t he  creatinine 
excretion. A t  the  time tha t  the  blood non-protein nitrogen and urea 
attained naxi_l=al values the  creatinine reached a minimum. In each case, 
t he  urine volume rose on the f irst  d v  a f t e r  inject ion and reached a 
maximum a short  time after the blood non-potein nitrogen began t o  f a l l .  
The animals receiving bicarbonate a f t e r  t h e  inject ion exhibited a greater 
t o t a l  output of urine than did the other groups although bicarbonate 
administered t o  uninjected r a t s  exerted no influence on urine volume. 
I n  the case of the grou? which received bicarbanate a f t e r  the  Ldect ion 
$he protein excretion rose t o  s ignif icant ly  higher leve ls  than tha t  of 
the other grsuA3, while the blood non-protein nitrogen of the  l a t t e r  
grsup geached a higher l eve l  than tha t  of t he  former. A t  no t i%e were 
there any signif icant  pathological differences observed between the 
animals which did o r  did not receive bicarbonate. Bicarbonate a l s o  had 
no influence on the  ramoval. of T f r o m  the kidney a f t e r  injection. 

These data  are consistent with the  m o t h e s i s  t ha t  NaHCO3 decreasex 
the  tox ic i ty  of yl salts administered t o  r a t s  by inject ion by aiding t h e  
a l i i i na t ion  of protein i n  the urine. 
prevent t h e  kidney damage caused by T poisoning but  a ids  the  recovery of 
the  poisoned animals by al leviat ing secsndary effedts  such as acidosis 
and precipi ta t ion of proteins i n  the kidney. 

It i s  concluddd t h a t  NaHC03 does not 

Personnel Roberts, Spiegl 
* 

Phannacologg Report No. No. 266 
Dis t r i c t  File No. U-1632 
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Current Besults 

PERCB#.I!AGE WR!PUTY OF MICE EXPOSED To Iy)jPa 

Days ffter 
First Exposure 1 2 3 4 5 6 7 g 9 10114 
Hours of 
Exposure Per Cent Mortality of Mice on Fox Chon Diet 

x = 50 

2 0 0 0 10 30 40 9 60 70 80 
4 0 0 0 0 4 0  80 80 80 90 90 
6 0 0 0  o 6 o s o g o g o g o g o  
8 o o o o 55 55 65 75 go 80 

Per Cent Mortality of Mice On Fox Chow + 0.9 
SaHCO~ I?= 49 

2 o o o io 40 50 50 50 50 50 
4 0 0 0 a0 60 60 60 60 70 70 
6 0 0 0 30 60 60 80 80 80 80 
8 o o o  $ 4 2 4 7 5 8 6 8 8 4 8 Q  

Personnel Stokinger, Roberts 

Pharmacology Report Bo. 13 

=strict File Io. ki-1602 

. .. 

I O  I 9 2 8 5  



PROJECT NO. 60 VITPSIIN C ~ A E I O L ~ ~  IY U TOXICITY 

Current Pesults 

1. Rats w e c t e d  intraperitoneally with 0.3 mg. Y l  acetate per 100 g. 
of rat showed a pronounced la te ra t ion  in ascorbic acid metabolism. 
Animals naintaining a l o w  urinary l eve l  of the  vitamin were stimulated 
by T inject ion t o  a daily excretion as high as 8 times the  control rate. 
Hhen l% of sodium bicarbonate was included i n  the d ie t ,  an amount which 
s ignif icant ly  reduced the mortali ty of the T poisodd animals, uomewhat 
smaller amounts of vitamin C were excretsd. 
Y1 acetate per  100 g. of rat caused a @eater vitamin excretion than did 
the inject ion of the la rger  dose of 0.6 mg. Y1 acetate per  100 g. of 
rat. 

The inject ion of 0.3 m&. 

Animals gtimulated by sodium phenobarbital t o  produce large amounts of 
vitamin C exhibited a marked decrease i n  urinary ascorbic acid af ter  

The excretion a f t e r  adirrinistration of the YI acetate 
was approximately half of t ha t  p r io r  t o  injection. 
inject ion of T. 

2. 
reduced the mortality from 50% t o  0% but did not prevent renal 
damage. 
s ignif icant  e f fec t  on mortality rates. 

One per  cent sodium bicarbonate i n  the diet of T poisoned r a t s  

Neigher excess vitamin C nor sodium phenobarbital had any 

3. The period 6 t o  8 days after inject ion was c r i t i c a l  f o r  the  poisoned 
animals. Yost of the deaths occurred at this time. 
vitamin C excretion, and growth curves a l l  showed minima during t h i s  period, 

Appetite, urine volumes, 

4. 
of the lungs and tubular necrosis !2n the  kidneys. 
showed tha t  T had aLnost disappeared from the  kidneys n i th in  two weeks 
a f t e r  inject ion of the Yl acetate. 

The T poisoned animals showed i n f i l t r a t i o n  of the  perivascular spaces 
Spectrocheiical studies 

In  conclusion, this experiment demmstrates t ha t  T toxici ty  induces a 
signif icant  a l te ra t ion  in the  vitamin C metabolism of the rat but t h a t  
excess vitamin C has l i t t l e  e f fec t  on mortality. 
the  d i e t  can reduce t h e  r a t e  of mortality, bu t  does not prevent t i s sue  

Sodium bicarbonate i n  

d a m .  

Per some1 

Phannacolom ReDort No. 

Dis t r ic t  File No. 

Spiegl, Roberts 

274 

U-1652 

12 April 1946 



PROJECT BO. 79 PPa6pAEISON OF RELA'IIIVE EFFICIENCIES OF FIE= 
PdpIcBs IN SAbPLING T DUSTS 

Current Result8 

1. Comparative t e s t  of  f i l t e r  papers Whatman No. 41, H-17, H-18 an& 
Waterman No. 50 ahored that &tram No. 41 was the most efficient paper 
ahen air was sampled at 0.5 o r  1.0 cubic foot per mirmte against 'Eo? of 
mean par t ic le  size 0.4, 
from 14.0 to 20.3 ng. per cubic meter. 

(thermal precipitator) and at concentrations of 

2. H-17, H-18 were each Sg per cent as efficient as Whatman No. 41 
when sampling was done at l.@ cubic foot per minute, but were approxi- 
mately a8 eff ic ient  as Whatman No. 41 h e n  tested at 0.5 cubic foot per 
minute. 

3. Waterman NO. 50 W ~ B  46.5 per cent aa efficient (range 45-48 per 
cent) as Vhatman No. 41 at a sampling ra te  of 0.5 cubic foot per minute. 

4. Resistance of Waterman No. 50 was sufficient t o  allow a s-ling 
r a t e  of only 0.5 cubic foot per minute. 

5. Analytical d i f f icu l t ies  encountered i n  the use of H-17 and H-18 
indicate that a gravimetric procedure is the most feasible method of 
deterrniaing f i l t e r  paper load with theBep%perS. 

Personnel Dygert , Oberg, Stokinger 

Pharmacology R e p o r t  No. 3 

District File No. s1553 

1 2 ~ p r i i  1946 

\ 
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PROJECT NO. 92 &a6 AXALYSIS 

Current R e s u l t  s 

1. A method f o r  the quantitative determina.tion of ~-216  ion has 
been developed, the basts of which i s  the inhibition of hog-liver 
esterase act iv i ty  by 623.6. 

2. The useful r a g e  for the determination of c - P ~  concentrations 
was 0-0.5 ppm ~ 4 1 . 6  (by weight) with an estimated error of f 546. 
This range could be extended to 10 ppm C-21.6 by the addition of 
174 ppm zirconium (ZrOC1~.8H&) . 

3. The method yielded val id  results i n  the presence of T compounds 
and NaC1. 

4. Carbonate o r  other buffering ions interfered. 

Personnel: Msx Schlamowitz 

District File: &l'/lS 

Pharmacology Report No. 361 



Current R e d t s  In administration of U salts by both parenteral 
and pulmonary m e a n s  a reduction in the U i n e  
phosphatase act iv i ty  of the kidney bat not i n  
the intestines occurs. 

p Personnel Roberts , Anders , Spiegl 

P-010~  Report NO. 433andw 

District F i l e  No. a&1& (No. 444 i s  still in  rough draft fom) 

Also See Pathology Files 



PROJECT NO, lOg 

Current Results 

P e reonnel 

Report 

11 April 1946 

CdBBOHYDEA!J!E EIIETAB3LISAQ IN T AND F 
P01som WIbIBLS.  

Exposure to uranium and HF decreased the 
ab i l i ty  of rats to return blood sugar to  
normal levels after  the injection of a 
standard dose. 
glycogen nas unaffected but the rate of 
formation of muscle glycogen was decreased. 
The glucose tolerance of dogs exposed t o  U 
nitrate and HF was significantly decreased. 
Alloxin treated rats were found deficient 
(markedly) i n  the criteria studied f i l e  the 
control group of rats gave the resalts ex+ 
pected from non883 a n i d e .  

The a b i l i t y  t o  form liver 

Roberts, Biahop 

Being written in f o n  of thes is  by Bishop. 



PROJECT NO. ll0 

Current Results 

Bhanges in blood potassium and 002 
in Acute T Poisoning. 

To date severe U poisoning ei$her by 
pulmonary or  parental routes has been 
found t o  cause reduction i n  total blood 
CO, but l i t t l e  o r  no change i n  the leve l  
of blood potassium. 

Personnel Roberts 

District File No. U-1846 
Pharmacology Report No. A33 

10 Appil 1946 



PRDJECT NUKt3EFl 113 

MORTALITY OF AXIMALS EXPOSED VIA Th'E LUNG FOR SHORT PEEIm 
TO SXVEfUL C0NCF;NTILkTIOh'S OF P-m IX C W E E  AIR 

METERED 
CCXCENTRATIOIII DUMTION U T  BlOUSE GBT= DOG U B B I T  

PPm (hours) PI G 

is50 0.16 0/10 O/lO 5/ 10 

1000 14 10/10 6/10 l o p 0  

500 14 1/10 0/10 10/10 

a 

7 

100 14 0/10 0/10 0/10 

50 14 0/10 0/10 0/10 

0/3 

Numerator = number dead 

Denominator = num5er exposed 

February 5, 1946 



PROJECT 1UbrIBER 113 ILppRoXI!AATE IIEJALATION TOXICITY STUDIES 

NORTALITY OF MICE EXPOSED VIA THE LUNG FOR SHOIilf PXRIODS 
TG SEVEML CONCENTRATIONS OF T-1 

COECENTRATION DUBdTION mUSE 
hour 8 P P  

55 . 787 1 9 I10 

2l.482 1 9/10 

4.735 4 0110 

2.148 3.3 0/10 

\ 

Death appeared t o  be due t o  respiratory 

Bo damage found on gross pathological 
examination. 

d i f f icul ty .  

Xumer a t o r 

Denominator = number exposed 

number dead 



MOETALITY OF ki?IliiALS EXPOSED VIA Ti3 L l X G  

?to TWO COKCERTRATIOKS OF 890 IF CWBB AIR 

Metered Concentration b a t i o n  Dog Cat Rabrit Guinea R a t  Mouse Hamster 
g90 (PP4 hour s pig 

216 0 / 5  z/b o/i2 23/30 16/99 sg/Sg - 50 

a 211.5 015 0/6 o/i2 2/29 6/100 9/47 2/6 

Cause of Death - appezred due t o  respiratory failure. 

Pathology - Xo reports received. Probably lung 
hemorrhage. 

Weight Loss - Apparent only in cats ,  guinea pigs 
and mice at 50 ppm level. 

Hematolopy - No significant hlaod cellulzr changes. 

Humerat or = number dead 

Denoininetor Q number exposed 



MOETALITY OF AHIWS EXPOSED VIA THE LUNG FOR SHORT P I M O D S  
Tc! SE3WiAL COKCENTUTIONS OF cCSl6-CHuDE IX CHAMBEli AIR 

CONCENTRA!L'ION, ppm DURnTION BAT MOUSE GUINEB PIG 

Metered Analyz ed Hours 

500 552 6.5 10/10 10/10 10/10 

250 225 14 8/10 ic/io 2/ 9 

100 55 14 0/10 10/10 0/10 

50 0-150 14 0110 2/10 0110 

50 80 14 0/10 0110 0/10 

Numerator = number dead 

Denominator = number exposed 



MORTALITY CF ANIMALS E)(POSED VIA "El3 LUXG FOR SHCRT PERIODS TO 
SXVERAL COMCEXTRATIONS OF LKL6-XWXESHOT IN G W E R  AIR 

MOUSE GUINEA PIG CONCENTRATION, ppm DURBTIOfT RAT 

Metered. Analyzed Hours 

500 

100 

100 

6% 

3% 

0-330 

9 
14 

14 

10/10 

4/10 

0110 

10 f 10 

10/10 

0/10 

10/10 

9 I10 

of10 

Numerator = number dead 

Denominator = number exposed 



W R T A L I T Y  OF AWIMALS EXPOSED VIA THE: LUNG FOR SHORT PEXODS 
TO SEVEEU CONCENTRATIONS OF C-716-2 IF CHAMBER AIR 

CONCRJTILATION, ppm DUBATION RAT MOUSE GUINEA PIG 
Metered Analyzed Hour 8 

5000 4596 4.7 0/10 O / l O  O / l O  

1000 746 14 0/10 1/9 . 0/10 

500 129 14 0/10 0/10 0/10 

Nume*ator = number dmd 

Denominator 4 number exposed 

. .. 



BlBDRTALITY OF ANIMALS EXPOSED V I A  THE LUNG FOR SRORT PERIODS 

TO SETERAL CONCEKTRATIONS OF &716=FOEESHCT I N  CWLBW AIR 

RAT MOVSE GUIX’IU PIG CONCEN!PRATION, PPm DURATION 
Metered dnalyzed Hours 

7 loll0 919 9/10 

14 519 10/10 7/10 

14 0110 0110 0110 

500 496 

eo 230 

100 82 

= number dead Numeeator 

Denominator = number exposed 



MORTALITY OF ANIWS EXPOSED VIA "r=E LUNG FOB SHORT PERIODS 
TO SEVEBAI; CONCXXTRATIONS OF C716-CRUDE IN C W E 8  AIR 

CONCENTRATION, ppm DURATION RAT M3USE GUINEA PIG 

Metered &nalyzed Hours 

1000 977 9.5 0110 10/10 5/10 

500 512 14 0/10 10/10 0/10 

?jo 281 14 0110 1/10 0110 

100 114 14 0/10 6/9 019 

Numerat or = number dead 

Denominatvr = number exposed 

February 5, 1946 



ldOEl?ALITY OF ANIMALS EXPOSED VIA TB LUNG FOB SHORT PERIODS 
TO SEVEBAL CQNCmPdTIOlJS OF c-816-1 111 CP&DBFi AIR 

CONCENTRAT ION, ppla DUBATION RAT MOUSE GUINEA PIG 

Metered Analyzed Hours 

1000 

1000 

500 

500 

220 

100 

7 

3 

14 

14 

14 

14 

10/10 

2/10 

loll0 

8/10 

of10 

0/10 

10/10 

5/10 

10/10 

10/10 

1/10 

1/10 

- ~- 

10/10 

a110 

10/10 

8/10 

of13 

0/10 

Numerator c number dead 

Denominator nunber eqosed 

WRI\ALITY OF IINIhUS EXXOSED VIA THE LUNG FOB SHORT PERIODS 
!TO c l S 1 6 - 1  IN C m  AIR 

CONCENTRATION, ppm DUBATION RAT MOUSE GUINEA PIG 

Metered Analyzed Hours 

500 372 14 0110 + 5/10 0110 

Nunerat o 1' number dead 

Denominator = number exposed 

February 5. 1946 



CON C~!PBATIOX, ppm DTJUTION RAT XIUSE GUINEA PIG 

Metered Ansl yz ed H O W  8 

1000 14 0/10 0110 0110 

500 665 14 0110 o/g 0 /lo 

500 309 14 0110 0/10 0 /lo 

250 14 0/10 0/10 0/10 

Numerator = number dead 

Denominator r number exposed 

. .. 



LQRTALITY OF A.XI!d&S EXPOSED V I A  THE LUXG FOR SHOBT PEZIODS 
XI SE'VEUL CONCEtJTRkTIOKS OF CHLOBT€IAID IN CKBtBE- AIR 

METERED DUBATION BAT MOUSE G. PIG COEDITION OF CAGES 
CONCEPlTIlbTIOI Hours 

100 

50 

a3 

14 

14 

7 

14 

14 

14 

3/10 10/10 0/10 wet with decomposition products 

10/10 10/10 O/lO wet with decomposition products 

10/10 lop0 0/10 w e t  ui th decomposition products 

o/ io  14/15 o/io ms 
o/io 0/15 o/io dry, 

o/ 10 0/10 0/10 dVS 

changed 

changed 

changed 

every 

every 

every 

h o w  

two hours 

t w o  hours 

Death appeared due to  lung hemorrhage 

Numerat or = number dead 

Denominator = number exposed 



Meter Concentration, Tribnol Duration Dog Cat Rabbit G.Pig Rat Mouse 
P P *  Hours 

100 * is7.s 0 /5  0/6 0/12 i/2& 1/97 50/% 

100 

233 

332.5 5/5 6/6 12/12 4 / 4 0  ioo/ioo ~oi/ioi 

60 015 016 O/12 25/30 l/lOO 36/99 
** 

* Fadty method of metering 

** Unexplained accident killed 25 of 30 guinea pigs on 9th day 
of  exposure. Experiment terminated. 

Cause of Death - appeared due t o  respiratory fai lure.  

P a t h o l o q  - Lung hemorrhage 

Weight Loss - Striking only at second 100 ppm level. 

Hemcbt ology - No significant blood cellular changes. 

ESumerato r = number dead 

Denominator = number exposed 

February 5, 1946 



MORTALITY OF ANIMALS EXPOSED VIA TKE LWdG To SEVERAL CONCENTBATIONS 
OF TRIBNOL IM CfIBMBEFi AIR 

KETEBED CONCENTRAT1 ON, DURATION DOG CAT W H I T  GUINEA RAT MOUSE 
TEiIBNOL, ppm PIG 

15 195.5 015 0/6 * 0/12 1/30 2/100 lS/g3 

* One sacrlfioed, Liver very fatty: damage not due 
t o  Tribnol, 

. .. 



MET- CONCX3JTMTIOB, TBT BNOL DURATION RAT ka,OUSE GUIXEA PIG 
PPm Hours 

7 50 

350 

is5 

_ _  

6.5 1/10 1/10 10/10 

1.5 7/10 

11.0 0/10 O/JO 0/10 

Numerat or = number dead 

Denominator = number expoeed 



DURATION MOUSE METEFSD CONCENTRATIOB 

%/cubic meter 

197.8 o h 5  72 

No apparent m e  

Numerator number dead 

Denominator number exposed 



MORTALITY OF AKIVIS EXPOSED VIA TIG LUX(-, FOR SEOBT PEEIODS 

- Concentration Duration Rat Mouse Guinea Concentration Duration Rat Mouse Guinea 
PPm* (hour 8 )  P i g  PPm- (hours) Pig 

4582 

a 5 2  

3135 

3113 

*?7 

1997 

1m 
1106 

880 

849 

694 

569 

6.5 

9.5 

0.8 

0.8 

3.5 

0.3 

14.0 

0.3 

5.6 
14.0 

2. t3 

0.9 

3/4 

313 

112 

21 2 

548 

485 

404 

381 

344 

265 

223 

316 156 

313 97 

2/2 52 

108 

38 

14.0 1/4 

14.0 114 

0.3 

7.0 

14.0 0/4 

14.0 0/4 

14.0 

0.8 

14.0 

2.3 

14.0 

3.8 

14.0 

212 

10110 

10/10 

2/ 2 

0110 

1/2 

0110 

112 

0/2 

Numerator number dead 

Denominator = number exposed 

February 5 ,  1946 

. .. 



PROJXCT NO. 12l m H O D  OF AHUYSIS RlB GASEOUS Sgl COMpouM>S 

Current Result 

A semiquantitative method has been developed that is both simple and 
rapid f o r  the determination of boron f luoride,  boron fl-Loride dimethyl 
ether,  o r  boron chloride i n  a concentration range of 10 to Zoo ppmin 
air. Boron W i d e - a i r  samples a re  dram f o r  a counted number of 
strokes through a small hand pump containing a f i l t e r  paper impregnated 
with turmeric. 
a standard and the concentration of boron halide i s  read from a table. 
The method i s  most accurate in the range 12 t o  30 ppm and from 16Q-m 
ppm boron halide. 
mixtures do not in te r fe re .  
of boron halides but this co lo r  fades before the l0-minute period required 
f o r  matching elapses. A number of 
other  $e t a l l i c  ions m y  in te r fe re  but these a r e  not ordinar i ly  present 
i n  boron halide atmospheres. 
suspected, a simple confirmatory t e s t  f o r  boron halides may be perfoped. 
This is described herein. 

The color  developed a f t e r  10 minutes is matched with 

Vapors of hydrochloric and n i t r i c  ac id  and of  f luoride 
Color i s  produced by ammonia i n  the absence 

UFG does not a f fec t  the dry paper. 

In the case that in te r fe r ing  ion8 a re  

Personnel: C. A. Horton 
c. s. Weil 
H. Wilson 

District F i l e  No.: I&-1798 

Pharmacology Report No. 410 



PROJECT NO. 137 THE USE OF BLOOD CLOTTING TIXE AS BN 
EARLY CLIBICM, INDEX OF TOXICITY RESULTING 
FRW T AND E216 CcLfipouNDS 

Current Results. 
3 

1. Rabbits exposed to E216 ( 3  mg/m ) f o r  only 16-22 hours, 
evidence s t r ik ing  increases in plasma prothrombin and fibrinogen. 

No significant a l te ra t ions  observed. Dogs andmice exposed 23 * t o  5 m g h  of high grade ore  after 4-5 weeks. 

3. Dogs and rabbi t s  exposed t o  1.6 mg/s3 TClh f o r  66 hours. 
Prothrombin leve ls  s ignif icant ly  elevated. 
The broasulphalein reten'cion values i n  the  dogs indicated progressive 
hepatic dysfunction potrich was restored simultaneously nrith a return t o  
normal of plasma prothrombin fibrinogen after 180 hours exposure. 

Fibrinogen levels  depressed. 

4. Dogs and rabbi ts  exposed t o  25 m9/m3 of HC-216 showed marked 
hyper prothronbinemia and elevated fibrinogen levels a f t e r  only 6 hours. 
Rith continued exposure values increased t o  2OO-300 per  cent above normal. 

5. Rabbits exposed f o r  6 hours t o  3 mg/m3 of m6 showed elevated 
prothrombin fibrinogen levels.  Fibrinogen values continued t o  increase 
in subsequent 10 days without fur ther  eqosu re  t o  t o  200% above normal. 
Bestoration t o  pre-test normals required J.4-22 days. 

Per some1 John Field 



PROJECT NO. 138 WXICITY OF NaaTS7.4Hfi DUST BY IXXALATION 

Substance EaaT&7 

Special Characteristics - 
Particle S i z e  - Heen 0.65 

Canc en t rat ion Duration of Species 
Compound Element Emosure Dog Cat Rabbit G. Pig Rat Mouse 

%/ma m g / m 3  hours 

a.3t3.2 - 15.1 Mortality 0/6 0/4 l O f 2 3  4/30 0/30 19/50 
Pathology 
Bio chemi st ry + +  
Growth + + + +  + + 
Hematology 0 0 0 
Renal Function 

Detailed Pathology Tabulation 

Concentration Duration of Speci ea Ti 6 sues 
Comp. Element Exposure 

hours 
Gats 

Rabhi t 8 

Rats 

a.3 15.1 Dogs 

Detailed Biochefist ry TaFulatioa 

Concentration Duration of Species 
Comp. Element Exposure Creat- Creat- Lactic NH3 Pro- NPN Urea Lactic COa 

m*3 15.1 Rabbit Of13 6/13 5/13 14/14 12/13 12/17 12/17 O/lS  10118 

mgJm3 inine in8 Acid t ein Acid 

February 5. 1946 



Current Result 8 

Personnel 

TOXICITY OF '3I-GRADE' OB3 BY INHALATION 

Pharmacology Report No. 453 

Inhalation of 'Hi-Grade' Ore dust at 22 =/la3 
U was moderately t a x i c  to rabbits, mildly SO 
to rats, guinea pigs and to mice. 

Dygert, Oberg, Sanford 

D i s t r i c t  F i l e  No. 

11 April 1946 

Hot available as yet. 
form. 

Beyr t  In rough draft 



PKIJECTNO. 1 3  TOXICITY OF 'HI-GWE' T ORE BY INHALATION 

Table of Mortali t ies of Various Species 
Exposed v i a  the Lung t o  Several. Concentrations 

of 'Hi-Grade' Ore i n  Chamber-Air 

Elemental 
Compound Equivalent Duration 
I m d m 3 )  (w/ m3) (hours) Doe Cat Rabbit* Guinea Pip 3at Mouse 

a0 1 2 0  132 r) I 6/10 3/20 . 1/15 2/40 

* Coccidiosis broke out in the rabbi t  cclony after stert of experiment. 

Cause of Death c appeared t o  be kidney damage. 

Pathology o Showed some lung as  well as kidney damage. 

Table of Mortalities of Various Species 
Exposed via the Lung t o  !bo Concentrations 

of tRi-Grader Ore i n  Chambe-Air 

El emen t al 
Compound Equivalent Duration 
i m g / m 3 )  ms) (hours) Dog Rabbit Guinea P i g  Rat Mouse 

3 171 0/5 1/15 1Jm 0/41) lO/43 

(mR/ 

5 
1 0.6 171 0/5 0115 1/a 0145 7/50 

Nunerator = number dead 

Denominator number exposed 

February 5. 1946 

1 0 1 9 3 1 2  



PROJECT No. 140 mXXCITY OF TO4,3H& DUST BY INHALATION 

TABLE OF hlORTALITIES OF VAFUOUS SPECIES EXPOSED VIA THE LIING 
SEVEEiAL CO'NCEMIRATIONS OF To4.3EI& IN CRAhBEELAIR 

E l  ement al 
Compound Equivalent Duration Guinea 

mg/m3) mg/m3) (hours ) Don Cat Rabbit P i g  Rat Mouse 

20 13.3 103 Y 4/4 4/5 6/S 2 / a  25/40 
(a-29 gm) 

Cause of Death = was apparently kidney damage 

Pa tho lorn 

Hemtolo= 

- Lung as w e l l  as kidney damage was observed 

C. There were no significant changes. 

. .. 



PBOJXCT No. 141 TOXICITY OF (I'Q)aTa07 DUST BY INHALATION 

Table of Mortalities ef Varieus Species 
Expesel v i a  the Lung to  Several Concentrations 

ef (N& )oToO7 in ChambelLAir 

Elemental 
Compound Equivalent Duration 
k/ (e/ m3) m3) ( hours) Dog C a t  Rabbit Guinea P i g  Rat MOU~CS 

2n 14.2 153 c * 9/10 4 / a  0/30 3/40 

Cause of Death- (Pathology report has not been submitted) 

Hematology - Fall i n  leukocytes, erythrocytes and 
hemglobin. =Be i n  eosinophfls. 

February 15, 1946 



PROJ3ZT NO. 165 A FILTER PROCEDURE FACILITATING TRE 
AXALYSIS OF URANIUM DUST SAMPLES TAKEIJ 
BY MEANS OF TKE FILTER PAPER DUST SdMpLEB 

Current R e s u l t  

An all-glass f i l t e r  apperatus which employs a frittea dioc  allows 
dust samples o f  certain uranium compound8 taken by absorption on 
f i l t e r  paper to be extracted and snalyzed directly in a receiver 
by the ferrocysnid.e procedure with a resulting saving in time end 
increased accuracy. 
be analyzed by means of th i s  apparatus. 

Compounds other than those of uranium may a lso  

Personnel : Cohenour 
Davis 

District F i l e  Bo. 

Pharmacology Report No. 453. 

January 1946 

. .. 
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P W m I X ) G Y  SECTION 

Current Reeulta Index 

Project 1 

Project 2 

Project 3 

Project 4 

Project 5 

Project 7 

Project 8 

Broject g 

Project 11 

Project 12 

Project 13 

Pro jet 14 

Project 15 

Project 100 

Project 114 

PmjMt 115 

Chronic Toxicity of T Nitrate f o r  Bate 

Data on Feeding oe Irr, t o  Rata 

Data on 3eeding of TO3 t o  Bat0 

Data on Feeding 9?0* t o  Rats 

Data on Feeding of T,Og Po Rate 

Data on the Feeding of TOc t o  Rata 

Data on the Feeding of TCl, t o  Rata 

Data on the Beeding of (eo$* t o  Eat0 

Mortslity Data on Dogs Fed TO0 f o r  30 Day0 

Mortality Data on Dogs Fed TNOB f o r  30 Days 

Mortality Data on Dogs Fed !CC14 f o r  30 Day6  

Mortality Data on Dogs Fed S3p13 for  30 bgss 

Mortality Data on lkga Fed !E', fo r  30 day8 

Mortality Data on Dogs Fed 2&g for  30 Days 

Mortality Data on Dog0 Fed f o r  30 day8 

Mortality Data on Dags Fed 'Po4 f o r  30 psSs 

Project 116 4 Mortality Data on Dogs Fed BaaT&7 f o r  30 days 

Project 117 Mortality Data on Dogs Fed (&),T&7 f o r  30 Day8 

Project 118 Mortality Data on Dogs Fed 'Hl-Grade' Ore f o r  30 Days 

P r o j w t  166 Chronic Toxicity of T Nitrate f o r  RabMtr 

Project 167 Chronic Torlcity of T Nitrate  for Hamsters 



Project 33 

Project 34 

Project 38 

Project 35 
Project 54 
Project 55 

PXV jw t  56 

Project 68 

Project 71 

Project 73 

Project s5 

Project 98 

Project 128 

Project 148 

P ~ O  jwt  150 

A ~ 8 t O l O g i C ~  Study of the  Pancreas in Acute 9 
Poisoning 

Fatty Acids 

The Effed-t of Diet on Acute T o d c i t y  

The Effect of Met  on Acute I! Toxicity 
Included i n  Project 148 
Use of Digestive Stimulants 

An Investigation of Methods of Laundering Materials 
Contaminated with T. 

Forcing and Restricted Fluid8 

The Localization of Uranium in the Bat Ktdney 

A Study of Phenols in Blood and Urine in T Poisoning 

Eqmuure of the Sldn to  Various Compounds (BabMts) 
Exgosure of the Bye t o  Various Coqouadr 

The Effect of I Compound on the Turnover of Lipid Phosphorur 
l?ractionr 

The Therapeutic Use and Metabolic Bole of Citrates i n  le 
Poisoning 

Lipids i n  f Poisoning and Study of Cholesterol 

The Effect of Various Agents on T Nitrate and 'EoOpa Todci ty  

14 April 1946 

1 0 1 9 3 1 8  
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PROECT NO, 1 

TDXISITY OF T-IJIPATX X R  RILTS 

m YEAR TEST 

mcnc 

Noe of uinals $ of l??O in Diet Effeot ?ortality 
3 GO, Of D W  

20 d Controls  -- - 6% 
2 0 d  0.1% c * 6g 4% 
20 d 0*5% s +57g 7% 

05% 
20 d 2.02 s -26g 10,o  

730 T* 

7 f l  
20 a 1.0% 2 *?6 

(bmpleteb) 

Contro 1s 
0.01; 
2 355 
9.1;: 

730 T 20 3 
20 0 
20 F: 
20 '7 

-- 

-e-- 

E34 T 

301 Ton t r o  1s 
2.1% 
3.5.: 
2.0,:: 



FRCJECT NC, 1 

?To, cf Dws No, of Bnimals $ of ZTTC, in Dtet Eifeot % r t d i . t ; Y  

Controls ---- @ 
0.1% , C + 2 g  3.2% 
0 4% c -11g 05 
2. x c -2?& 24% 

287 . 

266 T 25 Q 

0 
2 
0 
? 

1 0 1  9 3 2 1  
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PROJECT NO. 34 FATTY ACIDS 

Current Results 

Per some1 

District F i l e  No, 

Pharmacolom Report No. 

26 February 1946 

In mute T poisoning the unsaturation 
of the phospholipid fatty wids of the 
l iver  Fuad blood increases whereae there 
I s  a simultaneous decrease In that of the 
kidney. 

Ruth Caattland 

463 



PBOJECT NO. 38 !l?HZ EFFECT OF DIET ON ACUTE TOXICITY 

Currant Results 

1. Addition of 0.5% sodium bicarbonate to  the d i e t  reduced 
(Doee the  mortality by T poisoning f r m  an average of 30% t o  %.5U$. 

of T n i t r a t e :  5 mgm/kg). 

2. Alkali administration i s  of l ese  benefit i f  given 1 day 
a f t e r  inject ion of T. 
not due t o  the symgtomatic r e l i e f  of the acidosir of the uremia cansed 
by poisoning but rather due to a prevention of kidney damage. 

This would indicate that the aZkali effect  i 6  

3. Feeding the sodium s a l t s  of various acids which can be 
metabolized (i.e., c i t r a t e ,  malate, l ac ta te )  or inject ion of these 
compounds i n  quantit ies equivalent t o  a dfetary level  of 0.5% sodium 
bicarbonate gives about the same protection as does bicarbonate. 

4. 
incressed the m r t a l i t y  from 80 t o  95'% 

The admintatration of acid (as ammonium chloride) 

Personnel 

Wm. Neuman 
E. Mulryan 

Dis t r ic t  F i le :  s i 6 9 1  

Pharmacology Report No. 316 

I O  I 9 3 2 4  



PBOJECT NO. 39 THE EFTECII OF DIET ON ACUTE T TOXICITY 

Curr ea t Re s u l  t 8 Environmental teqeraturee of 76-80' are optimal" 
f o r  survival of rats given acute (5 mg/kg) doses 
of TN03 fntraperi toneally. 
below this  range gave larger mortalities. 

Temperatures above or 

Usually the rectal temperature f e l l  t o  l e s s  than 
3fjo C. i n  the period 24 t o  48 hours before death. 

Personnel 

District Fi le  No. M-1691 

Pharmacology Report No. 316 



PROJXCT NO. 55 USE OF DIGESTED STIMULBNTS 

Current Results 

Personnel 

Not regorted a8 get. 

5 February 1946 

Daily injections i n  rats of sodium glyco- 
cholate and of doryl, d id  not reduce the 
mortality f o l l o d n g  the intraperitoneal 
administratfon of an acute dose ( 5  mg./kg.) 
of T nitrate. 

Wm. M ~ u m a n  
E. Mulryan 



PBOJECT NO. 56 AN INVESTIGATION OF =HODS OF ~AUXDDEBING 
MATERIALS CONTAMINATED WITH T 

Current Results 

Personnel 

I n  this laboratory, chenical t e s t s  revealed that 
special  methods of laundering are necessary for 
removal of T from c o n t d n n t e d  fabric.  

O f  a l l  the substances tested, the most suitable 
washing agent f o r  general u8e from the etandpoint 
of both cost  and effectiveness was sodium bicarbonate. 
However, bo general procedure or agent can be 
recommended f o r  the removal of  any a d  all T 
compaunds. 

In our studies,  bicarbonate proved t o  be an excellent 
washing agent for all of the soluble hexavalent T 
salts. For some of the te t ravalent  salts, bicarbonate 
together w i t h  an oxidizing agent (presumably to  
convert the T t o  the hexavalent state) was quite  
effective. The etable 
extremely difficult ,  t o  
sat i sf ac to  FJ means was 
these insrf compounds. 

From the  standpoint of 
bicarbonate wi th  added 

oxides and ore aamles were 
extract  from cloth. No t ru ly  
discovered for the  removal. of 

toxicology, bicarbonate or 
peroxide renders contaminated 

fabr ic  prac t ica l ly  free of a l l  toxic T comnounds. 
Compounds of T which are not removed by t h i s  treatment 
are re la t ive ly  non-toxic. 

M s t r i c t  F i l e  No. &159 2 

Pharmacology Report No. 301 

5 February 1946 

1 0 1 9 3 2 1  



PXJECT NO. 68 E'ORCIHG AJ!lD BESTRICTID FLUIDS 

Current Results Re8trhting the fluid intake increase mortality; 
forcing fluids (stomach tube) reduced mortality 
following t h e  administration of an acute dose 
(5 mg./kg.) of TBOa in rate. 

P er so me1 

5 February 1946 

Wm. Newnan 
E. Ekulryah 



PROJECT NO. 71 ! E l 2  LOCALIZATION OF URANIUM IN THE RAT KIDMEY 

Current Result8 There is a l o r  concentration of uranium throughout 
the kidney and superimposed on this badcground there 
are scattered areas of comparatively high concent re  
tion. The latter f ac t  indicatee that even a fatal 
dose of uranyl salt doer not affect sll nephroi of 
the iddney t o  the same extent, but leaves BO- 
relatively unaffected. With lmaller doses, the 
proportion of unaffected nephroi in respect to the 
t o t a l  probably becomes greater the l ess  the dose. 
Thus, survival o r  f a t a l i t y  may depend only indirect ly  
on the dose of poison; they would depend d i rec t ly  on 
the number of renal unitr l e f t  functioning. There 
waa no evidence of concentration i n  the glomeruli. 

Personnel Wm. Neuman 
H. m i 8  
I). Adler 

M s t r i c t  Report No. I1 143-4740 

Pharmacology Beport No. 398 

5 February 1946 

1 0 1 9 3 2 9  



r n J E C T  No. 73 A STUDY OF PEEBDLS IN BLQOD AI?D URINE IP T POISONING 

Current Results 

1. A quantitative study of urinary Them1 excretion in 
T poisoned rats has revealed that 

a. A significant rise i n  free m d  t o t a l  phenol excretion 
occurred a f t e r  the intraperitoneal indection of TNO3 
in doses of 0.32 to 2.50 mg per kg of body weight. 

b. Such increaee i n  phenol excretion reached a maximum 
four b y e  following inject ion of  T. 

C .  The increase in phenol excretion became greater wlth 
increase in T dosage. 

d. The phenol conjugation mechanism appeared to  be 
relat ively unaffected by T injection, since no 
significant change in the per cent of conjugated 
phenols was observed. 

2. A color which appeared at one stage i n  the  application of 
the ;?hen01 method t o  the w i n e  of T poisoned rats has 
been shown to consist of colloidal s i lver  formed by the 
reducing a c t i o n  of l igh t  on si lver chloride and stabi l ized 
by blood protein present i n  the  wine. 

Personnel 'Frances Haven 
J. O'Learg 

Distr ic t  F i l e  No. ~ 6 9 6  

Fharmcology F i m l  Report No. 326 

2 February 1946 
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PROJECTNO. 98 

Current B e d  t s 

Personnel 

THE W F E T  OF T COLlpouND ON THE TURNOVER OS' 
LIPID PHOSPHOHJS l!'RACTIOmS 

l o  significant changes were found in the turnover 
of lipid pho6Dhorue fractions from liver and kidney 
of rats given an acute dose ( 5  mg./kg.) of 
int raperi t o n d l y .  

Report being written. 

5 February 1946 

am. IreUnan 
E. Wryan 
J. Q'Leary 
P. Fanta 



PROJECT MO. 128 THE THERBpEUTPIC USE AJD METABOLIC R[)I;E 
OF CITRUES I N  T POISONING. 

Current B e d  ts Na c i t r a t e ,  Na funaxate and Ha succinzte a re  as 
ef fec t ive  as NaHW3 (given by stomach tube) i n  
reducing mortality of rats given intraperitoneally 
5 mg/kg TNOa. 

From metabolism studies,  a 3 to  4 fo ld  increase i n  
c i t r i c  acid excretfon has teen observed i n  the period 
of 1 to 4 clays and again in the  period of 10  t o  23 
d a y s  following the intraperitoneal administration of 
2 5  or  0.5 mg/kg T h 0 ~  t o  make rats. 

There is  no re la t ion  between the c i t r i c  acid content 
of rat femrs and the T content a f t e r  an acute dose 

Citric acid i s  ineffective. 

3f Tm3. 

Personnel Frances Haven 
C M l i S  Randall 

District, F i l e  Yo. 

Pharmaco logy Bepo rt NO. 

2 Februery 1x6 

1 0 1 9 3 3 1  



PKUXCTNO. 148 LIPIDS I N  T POISONING 

including 

PROJECT NO. 54 CHOEESTEROL 
v 

Current Results 

1. Immediately following p c i s o n i x  of W e  or female rats with an - acute dose of uranium aitrate there was a s h i f t  of cholesterol from the 
plasma t o  the red blood cells. Later the cholesterol of both red c e l l s  
and plarma was transferred to the  body f luids  or t i s sues  ( o r  gossibly 
buned  i n  the c a e  of female a i d s )  resu l t ing  i n  low blood cholesterol 
values. 

E.  The blood cholesterol of male o r  female rats given a subacute 
dose of uranfum nitrato, decreased on the first d a y  after injection. 
This decrease was followed by a fluctuating increase. 

3. No change i n  the  r a t io  of free t o  combined cholesterol of the 
plasma occurred. 

4. Small amounts of cholesterol were found i n  the urfrie of rats 
given an acute dose of uranium ni t ra te .  
c e l l  debri s. 

This probably cornea from kidney 

5 .  After inject ion with an acute dose of uranium n i t r a t e  the male 
rat maintained d i n c r e a s e d  i t s  t o t a l  body cholesterol as though i t  were 
a normal growing animal. The female maintained but did not increase ner 
t o t a l  body cholesterol as would a normal grcwing female. 

6 .  A decrease in t o t a l  cholesterol. a decrease i n  free cholesteroi 
and a very slight increase i n  es te r  cholesterol was found i n  the  l ivers  
of male  rats acutely poisoned with uranium n i t r a t e .  No c-ge vias found 
i n  the cholesterol content and r a t i o  of the  l i v e r  of female rats. 

7.  Azl increase i n  the t o t a l  cholesterol content of the kitbeys of 
feimle rats occurred af ter  treatment with 89 acute dose of uranium nitrate. 
This co-dd be accounted for by an increase ir, es te r  cholesterol. No change 
i n  the cholesterol content and ratio of the kidneys of male rats was found. 

8. The adrermls of both male and female rats showed a decreased amount 
of t o t a l  cholesterol at death from uranium nitrate. The adrenal8 of normal 
and experimental d e  rats contailled a greater amuot of cholesterol in the 
f r ee  form than nermal and emerimental female rats. 

Personnel 

Pharmacol oey Be,m r t No. 

Cis t r i c t  File No. 

Prences Haven 
Jean Box 



PRDJECT NO. 150 

Current Reeulte . 

THE EFFECT OF VARIOUS AGENTS ON T-BTI!t!RATE 
AND TO$:, TOXICITY 

1. 

2. 

3. 

4. 

5. 

The mortality a f t e r  a 5 =/kg dose of T-nitrate m e  not decreased 
i n  rats on die ts  containing supplements of 

choline hydrochloride neutralized choline hydrochloride 
disodium hydrogen phosphate 
l m t i c  acid sodium l ac t a t e  calcium lactate 
essential  f a t ty  acids 

A rend extract prepared from beef Ickdney and used on rats bid not 
decrease but did d e l q  the mortality from an acute dose of lemro,. 
!!!he extract decreased the diuresis fo l lodng  a snbaeute dose. 

Adrenal cort ical  hormones, Of the four commercial preparations 
tried, three caused a delay of  % hours OF more in mortality of 
rats a f t e r  an acute dose of Twoa. 

Sodium bicarbonate and sodium citrate adainietered i n  equfvalent 
aarounts by stomach tube were equally effective in reducing the 
mortality in acute TB103 poisoning. Citr ic  acid was Ineffective. 
Sodium fumarate and sodium succinate a l e 0  reduced the mortality 
i n  acute IC poisoning. 

Sodium bicarbonate administered by stomach tube to ra te  caused 
a highly significant decreaee l a  mortality from 2 5  rrglkg of 
O g a  

23 January 1946 



PRCIJZCT YO. 2 DATA ON FEEDING OF TF4 To RATS 

5 i n  M a l e s  F e m a a  1 e 8 

Met  
Weight weight 

Number $ Mortality v 3. Number s& Mortality vu. 
Control Control 

22.0 s 0 -49 7 3 -17 
-14 7 

0 -5 
c) -15 15 
0 -a 15 

15 
15 

2 0  8 0 +3 7 0 0 
+4 0 

0 -2 
0 -1 15 
0 0 15 

15 
15 

8 0 -2 7 0 +3 
0 +2 15 0 +4 
0 -5 15 0 

0.5 
+1 

15 
15 

Feeding the toxic corqxmds at levels  cf a34 of the d i e t  frequently 
k i l l e d  al l  f'le animals i n  a few days. I n  fact , ,  of the more t o x i c  
c o ~ o m d s  i n  the diet  killed most of the rats within a week. 
f o r  a number o f  coqounds al$ti*cal one mnth p i lo t  experiments were set 
up i n  whick variolLs lower leve ls  of  dietary i n k k e  were used. 
experinects severd frectiqnal percentages were tested. 

Consequently, 

In these 



Ro. of Dam roe of Animals $ of m4 in Met EffeoO Nortality 

I * T - Brperiment terminated by sacrifi2e of rats as &JDIM& 

1 0 1 9 3 4 1  



PROJECT KO. 3 

f: in Met  

DATA CN FEEDING OF To3 TO RATS 



$ in F e m a l e s  

Weight 
VS. 

31 et 4 ?!?umber $ K o r t a l i  ty  Weight Number 
VS. Mo rt di t y 

Coc t ro l  Control 

a.0 10 
15 

0 10 
15 

0.5 10 
15 

0 
0 

0 
0 

0 
C 

+21 5 
- 3  15 

1; 
+ 9  
+ 9  

+ ; 2  5 
+ a  15 

0 
0 

0 
0 

0 
0 

+4 
i-2 

+6 
-1 

+9 
+3 



CXFiONTS TOXICITY OF TO2 FCR 

730 T* 

730 T 1: Q 
15 Q 

15 Q 
15 Q 

Crontro 1s 

~~~ ~~ ~ 

* T Ecper imen t  t e m i ? a t e b  by sacr i f ice  af r a t s  as planned. 



PElOJECTNO. 5 

i n  
Diet 

B.0 

DATA ON FF;EIDING OF T30s FATS 

i4 a 1 e s P e m a l  e 8  

Em% er % Mortality Weight Number 4 Weight 
VI. 140 rt ali +, y vs 

Contro l  Control 

7 3 -6 0 t8 

8 0 +11 2.0 7 0 -5 
0*5 7 0 +9 s 0 +9 

I O N 3 4 5  
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3;. Tfb dogs to r d v e  0.02 g./kg. body weight baiIy* ' '  

4. Fom do@ to raceive no 'I1R3 (dDntrols) 3' 

A& thr en& ai on8 yeer the nine surviving dogs were satarifioeb for  his* 

topathologfad studies and tissue analyses. 



1,. 

2, 

3. 

4. 

r: 
4 .  

Tm 303s to receive 0,001 5&3. body might daily.  

Two dogs t o  receive 0,0025 g./kg. boar might dai ly .  

T m  d o g  to receive 0.0002 g./kg. bo@ weight dai ly .  

Seven 403;s t o  receive no TO F 

(st t h e  end of fn9 y e w ,  the above dogs w e r e  sscr i f lced  for 3€stopd 

(Controls) 
2 2' 

at5olc;i:: 71 -stv.8ies a'nd $isme acalyses; 

t o  I 9 3 5 2  



momT go. 166 

C.BO+XIC TOMCIm OF T-NITRATE FCR RABBITS 

k The follo-iviw rab3'ita were fed baked Xscks  o f  rabbit  ohow ?leal c o r ? t d d  g 

the vario:ls l e v e l s  sf T K , r  
.d 

6 
6 
c 
6 

Controls. 
0.02% 
0.1% 
0.5% 

t o  I 9 3 5 3  
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dlPILTTfCAL SECTIOl 

Ourrent Berulte Index 

Summary of Projects Completed Under the General Subject of Methods for 
Determining 'Badium, Uranium, and Badon 

1. 
2 
3. 
4. 
5. Chromatographic lnslysirr 
6. 
7. 

The Determination of Nitrogen Olddm i n  Air 
The Determination of Uranium with Isat in  OrLme. 
ibnslysie of Ore - Cooperative Study 
Goprecipitation of Radium Sulfate with Lead 3ulfate 

semimiom Volumetrtc Determination of Uranium 
The Determination of SP in Air 

Project 102 To S t u d y  Certain Organto Analytical Bsagentr in Order t o  
Find Beagents Which May Be Ueed for the Detection and 
Estimation of T. 

14 April 1946 



SIJUARY OF PROJECTS COMPLETED UHDEB THE GBlTERAL SUBJECT OF 
METHOB FOB DETEBI~INING mrw, rm~~i~m, m BI#)X. 

1. Subject of Report: The Determination of E i t rwen  Oxides i n  Air. 

Findings: Nitrogen oxides in concentrations ranging from 1 t o  50 ppm. i n  d r  
may be determined qnantitatively by drarring the alr sample through 
a rilica gel absorbent, developing a color on the SfPica gel with 
diphenylasline sulfonic acid, and comparing with s tandarb.  

2. Subject of Report: DeterPlination of Uranium with I ea t in  O x i m e .  

Pyndings: The macro and semimicro gravimetric determination of uranium l a  
satisfactory,  using i s s t i n  oldme, in solutions containing alkali 
metal8 or  a lkal ine earths a6 foreign SUbsfa.UCe8. 
interfere.  
mination of uranium. 

Most other ion0 
'phe reagent is not suited f o r  the colorimetric deter- 

3. Subject of Report: Analysis of Ore - Cooperative Study. 

Findings: Radium w a s  determined i n  ores and ore  concentrates in cooperation 
wlth the Nat iona l  Bureau of Standards. Our analyses were used in 
helping estahlish a standard radium content fo r  the  varioua rsatex9.de. 

Coprecipitation of M u m  Sulfate with Lead Sulfate. 4. Subject of Report: 

findings: Badiun su l fa te  is more or l e s s  coKq1etsly coprecfyitated by lead 
d f a t e .  
radium; a l s o  by a low ooncentration of sulfur ic  acid. Badfum i s  
precfpitated to  approximately the same degree a8 lead under a given 
se t  of conditions. 

Coprecfpitstion is favored by a high ratio of lead t o  

5. Subject of Report : Chromatographic Analysis. 

Findings: Uran ium i s  separated fmm other elements on an aluminum oxide 
aasorbent by the  chromatographic technique. 
distinct, and do not permit a quantitative separation t o  be d e .  
@antities of nranfum from 50 micrograms upwards 
by thls technique. 

The band8 a r e  ip. 

be identified 

6. Subject of Report: Semimicro Volumetric Determination of Uranium. 

Findings: Uraniurn may be determined volumetrically by precipi ta t ing with & 
hydroxyquinoline, dissolving the precipi ta te  sfter f i l t r a t i o n  and 
washing, and titrating with potassium bromate. 
useful in the range 50 t o  5008icrograms of uranium. 

The method ita most 

'7. Subdect of  Report: Determination of HF i n  fir. 
-u 

0 
c 

.A3 
L-J 

sl; 
3 

Findings: A rapid determination of HF in air may be made by drawing the  afr 
samples through a solution of f e r r i c  sal icylate ,  and measuring the 
bleaching produced. 
fluoride samples. 
with other methoc?s that reqnire greater t i m e  f o r  completion. 

The bleaching is stadardized in terms of known 
The method is rapid, and compares i n  accuraCy 

2.7046 Signed John F. Flagg 
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PROJECT XO. 102 To STUDY CIBTAIH ORCBHIC UJILYTICU EEAGE"fS 
IN ORDRB TO FIND FUQENTS WEIICH MAY BE USED 
FOB THE DETECTION JUT) ESTIUTIOH OF 'E. 

!fhe following reagents were tested. 

A careful l i t e r a t u r e  survey has been made to ascertain what organic 
reagents combine with uranium Ions, and under what conditione. The 
results of th i s  survey a r e  embodied i n  Pharmacology Report 14-1633 
(Febhlary 194% 

From the reagents reported to give reactions with uranium ions, 
those showing greatest  promire of havillg value for the detection and 
(or) determination of that  element hare been eelected f o r  mre &tall& 
fnvsstigation. The r e su l t s  of studies on many of  these reagents are  
contained i n  t h i s  report. 

O f  the reagents studied, none combines exclusively nfth uranium. 
For the  colorimetric detection and determination of uranium, chromo- 
tropic acid and aluminon ae8m part icnlar ly  use1111, a8 these reagents 
show the  greatest  sens i t iv i ty  for the element. O f  the reagents that 
prec ip i ta te  uranium quantitatively, f o r  subsequent determination 
e i ther  by weighing o r  igni t ion of the complex, Q - hydrory qninolfne 
seems unexcelled, although far, from b e i q  an idea l  reagent. 

Personnel: E. Ware 

Distr ic t  Fi le :  S1633, M=17Zl, M-1769 
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