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1819135

Sl

In order to utilize the results of the work on the toxicology of
T performed by the Pharmacology Uivision of the Rochester Project, swmmary
reports are requested,

One volume of this report is to be a scientific monograph dealing
with all work on T toxicity carried out at Rochester. The treatment of
subject matter is to be critical, i.e., including only reliable data,
selected, organized and meaty. Pertinent data from the literature are
to be included in each chapter where appropriate., If desirable, a
chapter on human exposures is to be provided by Captains Howland and
Goldring, swamarizing industrial information.

iliecrcophotographs of typiecal histolagical sections, especially of
kidney lesions, should be included where necessary for clarity and easy
description. Photographs of novel or special apparatus or of other
mbjects are to be included where these facilitate the presentation of
data,

The key persons in charge of various parts of the work are the ones
best suited to prepare these suamary reports. For these key persons the
writing is to be an important part of their work., It is not an extra
duty to be accomplished by voluntar} over-time labor. These key persons
are to adjust their programs to permit time for writing., The adjustment
will consist of delegating responsibility where necessary and hiring
additional personnel when necessary, the latter subjectto the approval
of the Project Direabor.

The preparation of these summary reports must be carried out under

pressure of a deadline. Immediate need for speedy progress is made

imperative by the expected termination of the contract and by the de=

o=

s



parture of key personnel for permanent positions. A4s a conseguencs,
the persons writing these project reports must give the writing priority
over routine obligations.

It is recommended that Yr. Voegtlin assume the responsibility for
the preparation of these reperts. He has full authority to direct and
coordinate the writing. He is to call on the authors of the various
chapters to spend any time needed for meetings, discussions and writing.

A second volume wotld deal in a more detailed fashion with all of
the data, This detailed compilation is to be a more comprehensive
sclientific summary of the experimental data with descriptions and inter—-
pretations. This volume is to be midway in treatment of subject matter

between the extremely detailed final reports and the condensed monograph.

t019130b



PERSONNEL

DIVISION OF PHARMACOLOGY

Harold C. Hodge, Chief of Division

15 spril 1946

1019137
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DIVISION OF PHARMACOIQGY

Chief: Hodge, Hareld C.
Office: Carman
Backus
Library: Ku jawslcl
5 February 1346 S~ S

1019138



INHATATION SESTION

Azsignment of Persornel
es of March 15, 1946

M

1 : Dygert i

2x ‘l Rotheteinl) | Dittman, Fisher, Borke
| 3 | Roberte? |

5 { Pozsani :‘ Wilson, Youtay, Yaeger

7 J! Spieng) | Minor, BMBrx, Doran

12 f Rothernel |

10 i Srrague ; Poole

: :

Wichser*, Oberg#*, Booth, Vernarelll

Bishop, Pettengill, Amdurg), NMogridge, Baxter

Finegun, Harrison, Miss Ward

bEIb 10

1) pr. Rothstein
2) v, Roberts
3) Dr. Splegl

Lr, Field
Laekin

Tornaben

Cuccl, Mles Walsh

in charge of JLung Retention Studieg Assisted by:
iaBelle, Todd

in cherge of Repa] Clearence Teptg Assisted by:
Baxter, Tornaben

in charge of Epergency Toxicity Testg Assisted by:
Amdur

in cherge of Liver-Function Teats
in charge of Dugt Payticle-Size Assisted by:
kiss Reid, Fiorica,

Glover {part-time)
Scott (part-time)

in charge of uamws&w Assipted by:
(Bleeding, Assisting at Nperations) Miss Hofschneider

1] Ans

Mrs, Dygert, Miss Zorsch, liss Bascom - Stenographers

#* To leave in April
*%x To leave in March




ENGINEERING DEPARTMENT PERSONNEL

18 Jamuary 1946

Murphy - ™ Section Chief - a—""-"’ﬁ

Wolf * Gx.uu-(

Majer * a’““‘"‘f

Same - "X m“ - 770-0
¥

Baurmash

Q)uw-f
Wilson e 7 a,um{ — Y{ oo

k% duschanyhd - Relixed Rey Man hotlan Mg andusmt
x di/:-d«am-li._ﬁ - Ao pm-;v-, Kng . ;(;{u'b

1019140




SECRET

ENGINEERING DEPARTMENT

Specific Assignments

12 January 1946

urphy - Supervision

Wolf - Maintenance

Naier - Alpha count studies
Same - Alr distribution studies
Baurmesh - Alpha count studies
Filson - Alr distribution studies

1019141




ANALYTICAL

Flagg
Assft, Chiefs - F.A. Smith and Voss

Research: Flagg
7% shicoff

Cc-216: Yoes
Boggs
Gardner

Routine: Smith, Frank
Crogsman
Sullivan
Lucas
Morabite
Smith, Nancy
Wright

Dr. Bloor

19 Janvary 1946

101942 SEGRET
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ANALYTICAL SECTION
PEESON.JOB SCHEDULE, AS OF DECEMBER 15, 1945

Chief of Section: Dr. John F. Flagg
Assistant Chiefs: Dr. Frank A Smith and Sgt. Marion Voas

DIVISION I

Routine Analytical Laboratory

Parsonnel Duties Performed

Smith, Frank A. Adwini stration, choice of methods, validity
of data, library research, liaison between
units and laberatory.

Crossman, Myrtle Assists in administration, recording of dats,
performs routine analyses.

lnacas, Doris Dishwashing,

Morabito, Angelica Performs routine analyses.

Smith, Nanecy Performs routine analyses.

Sullivan, Virginia Performs routine analyses.

Wright, Joan Performs routine analyases {part time).

DIVISION It

Fluoride Analysis Laboratory

Voss, Marion Supervision of laboratory, calculation of
results; performance of anslyses; improvemant
of methods.

Boggse, Sheila Performance of fluoride analyses.

Gardner, Dwight Performance of fluoride analyses; assistance

in supervision.

DIVISION III

Hepearch
Flagg, John ¥, Supervision of laboratory, research and
consultation on methods of uranivm and fluoride
analysie.

Tishkeff, G.H, Research on methae of uraniom mmalysis.
(two-thirds time)

19 Jamuary 1946




Haven

Asg't Chiefe!

Igﬁestion=

Dental

Distribution
Exeretion and
Storage!

Igotope work:

Heads!

Routine
Fluorimetric
T Analyeis

101a1yd
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PEARMACOLOGY

Maynard

Reumen

Maynard
Richardson
Downs
Meskill
Moore
YcGuire
Burmelster
Goodwin
Hollenbeck
~HeliBan
¥lller

Orentt

Dale
Srewss ClarK
Pagano

Neuman
Carlson
0'Connell
Mulryen
Potter
O'Leary
Proctor

Haven
Neuman
Croseland
Randall
Carlson
Enley

Orcutt
Wenning




1018145

-3

Pharmecology (continued)

Bone: Nevman, M.

Aeute Toxitolity: Miller

Qffice: Rlasgberger
Thompson

Animal Care: Eesel
McEenzie

Pechnisian's

Helper: MeLaughlin

Jarmary 21, 1946

e T




Chief

Asg't Chiefs

Insgstion

Skin

10191up

Richardson

Downs

Meakill

Moore

MeCuire
Burmeister

Goodwin

Hollenbeck

Miller

Orcutt

Ingestion toxicity studies with rats on
the following compounds: TNQO,;, T05F5,
Ingestion toxicity studies with dogs on
the following compounds: TN03, TOLF5,

Writing of final reports of preliminary
experiments with varicus T compounde as
fed to rats.

General supervisor in charge of caretakers
at Bronson Avemne Laboratory.

Making radiographs of rats from ingestion
experiments., Paired feeding studies.

Assistant Chief Enimal Caretaker. In
charges of feeding rats on ingestion
experimentas.

Mixing of diets for rat ingestion experi-
ments, assieting hematology techniclians
with rat bPlood work at Broneon Avenue
Laboratory.

Animel Caretakers engsged in care and
feeding of the rat breeding colony.

Anima)l Caretaker engeaged in the care of
rats in the Bronson Avenue Experimental
Room,

Secretary-stencographer for ingestion
unit and for general office work at
Bronson Avemae Laboratory.

Acute toxtcity studies with TRO3, TO3Fs
and TCl, on rats,

Detailed study of toxicelogy of TO3{(HO3)a
following percutaneous absorption.
Completed except for final report.

Effects of T7Clg on the skin and on the eye.
Completed except for finmal report.

Effects on the eye and skin of compounds of
current toxicology interest,

Summary report.



Pharmacology (continued)

Dental

Distribution,

Excretion and

Storage

Taotope work

Dale
Clark

Pagano

Neuman

Carlason

0 'Connell

Malryan

Potter

C1leary

Proctor

Haven
Neunsn

Crossland

Randall

Ealey

-

-2-

Decalcifying teeth, embedding, cutting
colloidin, stairing seections and
separating tissuee from heads.

Head

Electrolytic seperztion of interfering
gubstances.

Allquoting, evaporating, fusing and
analyzing samples.

Aseisting in running analymes by
fluorimetric method.

Anplyzing industrial urine samples by
fluorimetric method.

In charge of isolation of T from
biological samples, Ashing of blological
samples and isolation and measurement of
T therefrom. In charge of recording of
date.

Fluorimetric analyses of tlesue samples
for pharmacology section.

Heads

Writing final report on the degree of
unsaturation {(iodine numbers) of fatty
acids of liver and kidney of T poisoned
rats. The degree of unsatursation of
fatty acids of blood of T polsoned rats.

Citric acid excretion in T polsoning.

Alpha counts.

Boutine Fluorimetric T Anslvsis

Neuman

Orcutt
Wernlng

Jannary 21, 1946

F019i47

Head

Routine tissue analyses from Stokdnger's
studies.



-t PHARMACCLOGY (cont inuem

Bone Neuman, M.
Acute Toxlcity
Miller
Office Ei ssbergsr
Thompson
Technician's
Assistant Melanghlin

Animal Care Keseal
McKenzie

19 Jamiary 1946

1019148

Mechaniem of T devosition in bone.

Acute toxicity of warious T compounds

Secretary
Charts

Washing glassware and cages

Chief




MEGHANISM

Dounce, Head

Wills, Asaistant Chief
Lan, Assistant Chief

Main

Fanta

T4 ehikoff
Kaley
Rothermel, D.

1019149
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NECEANISM
Chief - Dounce
Assistant Chiefs - Wills
Lan
Lan Effect of heavy doses of T on rabbltis.
Writing repdrtis.
Effects of heavy metals on catalase
excretion.
¥ills Kidney function studies.
Main Asslsta in technical phases of kidney
function studies.
Fanta PTitration of proteins in the presence of

T compounds.

T4 ghkof{ Platinum electrode studiea.
Writing reports.

Kaley Catalase determinations.
Rothermel Catalase determinations on urines of

rabbits, ocats, dogs given repeated doses
of T.

21 January 1946

1019150



PHARMACOLOGY DIVISION

Hodge Chief

Carman Office 1530 (39.6 hrs.)
Backus Cffice .bit/hr.

Ku jawaki Library 2H00

NI REY




AT

TOXICOLOGY
Amdar Army Heininger 2080
Bascom 1900 Hefschnelder 1500
Baere D80 Bollerin D80
Baxter 2800 Hoyt 2080
Berke 2600 Kesel, R. 2900
Bishop 2800 Kegel, J. 080
Booth 2900 Lasikin Army
Bunn 2080 LaBelle 3000
Burmeister 08 Leach Yors
Cucei 2400 Mason 2080
Darreh N80 ¥arx 2400
Dittman ATy Mennarlyn 1220
Doran 2900 M nor 200
Dygert, H. 1900 Mogridge 000
Dygert, P, 1,31/he, Myrick 030
Enos 2200 North 2000
Field 3000 Papke 2340
Tiorica 1800 Pettingill 2200
Figher 2000 Poole 2200
Glover 1.18/nr, Pozzani 3000
General 280 Prescott 2000
Harrison 2400 Price 80
1014152 o



Roberta
Rothateln
Rothermel
Held
Rewald
Scott
Semmel
Sprague, B.
#prague, G.
Splegl, C.
Stokinger
Todd
Tornaben
VanScoyk
Vernarelli
Walsh
Nard
Wilson
Yaeger
Youtzy
ZanButo

Zorsch

t019153

4000
4000
34.00
1200
Q080
1.09/hs,
2080
1695
3200
4000

6000

-
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Bloor
Crossman
Mlage
Lucas
Smith, N.
Smith, F.

Sullivan

Snigints

ANALYTICAL

1000

2500
1300

1700
3600

2000

(half time)




Carlson
Clark
Crossland
Cummi ne
Dale
Downe
Dzuiba
Goodwin
Haven
Hartman
Halg
Heollenbeck
MacKenzle
Maynard
McLaughlin
eGuire
Meskill
Moore, G.
¥ulryan 4
Neuman, M,

Neumsn, W.

FOL915%

PHARMACOLOGY

2300
1500
1.529/nr.
2080
Army
240G
Y
1820
4500
280
.568/hr.
1600
2340
4800
.655/hr.
230
2940
2080
1600
1.351/hs.

4000

CfConnell
C'Leary
QtMalley
Qreutt
Fagano
Plain
Proctor
Randall
Richardsen
Rissherger
Sullivan
Thompsan
Valentine
Wenning

Wheele

Luil

Army
3000
2000
3500
1300
2080
.786/hr.
.786/nr,
2540
1183 (3C.8 hrs.)
2080
.655/ur,
Army
1800

1800

.71r/L..
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Dounce

Fanta

Kaley

Lgn

Main
Rothermel, D.
Tighieff

Wills

J—

MECHANT SM

4000
2400
2500

3700




CURRENT STATUS

TOXICRIOGY SRCTIOH

Herbert E. Stoldnger, Chief of Section

15 April 1946

1019151
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General

INHALATICN SECTION

Current Statue Index

Procedures of One Year Inhalation Studtes, January 1946

Capacity and Procedures of the Service Depdrtments for Inhalatien Section

Procedure of Tissue Analyses

Pathology Plans and Procedures

Schedule of Exposure of Animsls of Inhslation Sectlon

ilst of
FProject
Preject
Broject
Project
Project
Project
Project
Preject
Project
Project
Project

Project

Project

Project

Project

F019158

Final Reports of Acute Runs, Complete and Cutstanding

¥o. 16 Ighalation Toxicity Studies of TFg and Products

¥o. 17 Toxicity of T0zF5 Dust by Inhalation

Y¥o. 18 Inhalation Toxicity Studlies of T Kltrate Dust

¥o. 19 Inhalatifn Toxicity Studies of TF, Dust

¥o. & Inhalation Toxicity Stucdies of TOg Dust

No. 22 Inhslation Toxtcity Studies of C=212

No. 23 Toxlelity of T;08 Dust by Inhalation

No. 24 Toxicity of TCy Dust by Inhalsation

No. 2pB Inhalation Toxicity Studizs of TC1lg Dust

Wo. 28 Inhalation Toxicity Studies of C-216

No. 29 Inhalation Toxicity Studies of HF

No. 30 Tests of Efficieney of Respiratory Protective Devices
in Atmospheres of T Commounds Cohtairning C-226.

Yo. 92 Cml€ Analysis

Fo. 935 Staining of Phosphatase and Penal Tissue of T Poisoned
Animals.

¥e. 109 Carbohydrate Metabolism in T and F Poisconed Animals.

—_—



Project
Prc ject
Project
Project

Project
Project
Project
Project

Project

1019159

Yo.

No.

Ho.

Yo.

Ho.

Ne.

110

111

138
139
140
141

175

P

Changzes in Blécd Potassium and COz in Acute T
Polsoning.

The Rehbntion and Absorption by Alveolar Transport
of Inhaled T Dust.

Inkalstion Toxicity Studies of Tritnol, Chlorthame,
890, &91.

The Use of Blood Jlotting Time as an Early Index
of Toxicity Resulting from T and C~216 Compounds.

Toxicity of NegTg07 + 4Hz0 Dust by Inhalation.
Toxicity of !EI-(Grafie’ Cre by Inhalation.
Toxicity of TO4 ° JEz0 Dust by Inhalation
Toxicity of (MH,)aTa07 Dust by Inhalation
The Study of Particle Size, Particle Count and

Corcentration of T Dusts in Industrisl Areas and
in Laboratory Studies.
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GENERAL PROCEIURES OF ONE YEAR INHALATION S5TUDY - continued

Renal Clearance (Dr. Robarts)

Baxter
Ashenberg

Tornaben

6 days ~ 3 on 0.15 and 3 on 1.35 mg. T/m3 as TNO,.
J each week.

LZxposure to begin January 28 on low level, February 4 on high
level.

Diodrast )

Inulin ) clearances
Chloride )

Mieroscopie exsm of urines
Catalase

Protein

Amiro Acide

Hematology

Blood N.P.N,

18 Jamuary 1946 !iI'iIIIIIIIIIIIIli



GENERAL PROCEDURES OF ONE YEAR INHALATION STUDIES {contimed)

Rensl Clearasnce (Dr. Roberts)

Baxter
Ashenterg
Tornsben

6 dgys ~ 3 on G415 and 3 on 1.35 mg. T/ma a8 THO3

3 each week
Exposure to begin Jemuary 2% on low level, February 4 on high level

Diodrast )
Invlin )} clearances
Chloride )

Microscopic exam of urines
Catalase

Protein

Amino Acidse

Hematology

Blood NFN

10191462




GENERAL PROCEDURES OF ONE YEAR INHALATION STUDIES {continued)

LIVER-FUNCTION TESTS ~ Dr. Field

Materisl TUnit Level Test

Control 10

01 3
o1 5
07 12
12 7

Control 10
01 3
12 7

Interval

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

- P,F,B
Eigh P,F,B
Low P,F,B
High FP,7,B
Low P, F,R

5 rabbits
- P’F
Low P,F
Low P,F

Before; week 1, 4 and monthly.

Before; 1, m. 1; week 1,2,4 mo. 2;
Before; 1, mo., 1: week 1,2,4 mo. 2;
Before; 1, mo, 1: 8dek 1,2,4 mo., 2;
Before; 1 mo. 1; week 1,2,4 mo. 2;

Before; Calendar-day 4, 19, 21, 36
and every 4 weeks
thereafter

P = Prothrombin; F = Fibrinogen; B  Bromsulfalein

1019143

monthly
monthly
monthly
monthly
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GENERAL PEOCEDURES OF ONE YEAR INHALATION STUDIES (continued)

Project No. 108

Current Status

Personnel

Tests Completed

Tests Projected

Renal Function Tests
Renal Clearsnce Studies on Dogs

Clearance etudies of imulin, chloride and diodrast
have been made for a prelimnary period preparatory
to similar studies on the animals fellowing exposure
to two different levelx of T nitrate dust; 0.15 and
1.0 mg, of T per cubic meter.

Dr. Eugene Roberta, Head
¥eesrs. Baxter, Ashenburg, Tornsben

3=month control studies.

{learence of imualin, chloride and dicdrase will be
made 10 days after the start of exposure to be
followed by determinations at two week intervals

for the following gix weeks, month Intervais there-
efter.

Concurrently determinations of blooc NPN, cellular
constituents of the blood and urinary catslase,
protein, and amino acid nitregen as well as micro-
scopic examination of the urine sre to be made;
aleo creatinine.




CENERAL PROCEDURES OF ONE YEAR INHALATION STUDIES (continued)

CHEMISTRY PLAN NO. 1

BLOOD

VPN - 10 dogs ~ Hematology Group - Semimonthly, month 1; weekly,
month 2; monthly, month 3=13

10-12 2abbits - Semimonthly, month 1; weekly, month 2; monthly,
montk 3 to énd.

URINE

Protein - 10 dogs - Hemstology Group - Semiweekly, month 1; thrice
weekly, month 2: 5 days per month, month 3-13.
10~12 rabbhits - Twice weekly, month 1; thrice weskly, month 2;
5 times monthly to end.

Catalase - 2-4 dogs - Renal Clearance Group - (Specially prepared by
exterlorized bladder or vaginal operation), Semi~
weekly, momth 1, 2; 5 daye per month, month 3«13,
10-12 rabbits - Daily monthe 1-2; 5 consecutive days per month,
months 3 to end.

Amino Acid Nitrogean~Creatinine Hatio - Dogs ssme schedule as for protein.
10-12 rabbits twice weekly, month 1: 3 times weekly, month 2;
5 times monthly, month 3 to end.

Sugar - gualitative as requested,

CHEMISTRY PLAN NO. 2

BLOOD

YPN - 10 dogs - (Heamtology Group, if done) ~ Semimonthly, month 1,
weekly, month 2; monthly, month 3=13.
10-12 rabbits - Semimonthly, month 1; weekly, month :2; monthly,
month 3 to end.

URIKE

Protein - 10 dogs - Semiweekly, month 1, thrice weekly month 2
5 days penr month 3-13.
10-12 rabbits ~ Twice weekly, month 1l; thrice weekdy, month 2;
% times monthly, month 5 to end,

Sugar - qualitstive as requested.

18191635




S

CAPACITY AND PROCEDUHES OF THE SERVICE DEPARTMENTS FOR THE
INHALATION SECTION FOR THE PERIOD
JUNE 1, 1945 TO JULY 1, 1946

CAPACITY OF HEAMTOLOGY SECTION

Capacity of 25 counts to be taken semi-monthly on 10 levels for 15 months.
In gddition to this we can arsange for one acute run at a2 time, blood counts
fer which can be taken at weekly intervals, The counis on all runs are Yo
be done on 10 dogs and 15 rats. It is also understood that should any
bleeding for c¢ther purpose be done on either dogs or rats, that the amount
of blood drawn and the frequency of this bleeding shall be the same for all
chronic runs. These runs are to start on congecutive wesk=days Monday thru
Friday as: 1st Monday; second Tuesday; third, Wednesday; fourth, Thursday;
fifth, Friday. The next Mornday, sixzth run; Tuesday, seventh run; Wednesday,
~ight run; Thursday, ninth run; Pridsy, tenth run.

Signed George M. Suter

CAPACITY OF RCUTINE CHEMICAL ANALYSIS LABORATORY

The maxtmal daily capacity of this laboratory, for short periods of time,
ig indicated in Table I.

TABLE I
Maximal Daily Capacity of Routine Chemical Analysis Laboratory

Alternstive Daily Schedules
{either schedule 1 or 2, etc,, but not 1 and 2, ete.)

URINE BLO00D
Aming Acid Proteln Sugsr Chloride NN Urea
Schedule Ralbit Human
1 20 20 200 . Q o 60 0
2 X0 10 15G =0 3 40 ° 36
3 40 Q 100 100 o as above
4 10 10 100 100 30
5 15 5 100 100 30

10191bb



This capacity could only be maintained for periocds of ten days to two weeks,
with intervals in tetween for recuperstion.

Totals of 30 ureas, 200 proteins, 60 MPNs, and 40 urinary amino nitrogen
determinations are the shsolute maximum. Alternative schedules other than
those listed may be poselible, as long as the above maximume are not exceeded.

The average monthly capacity of the laboratory ie listed in Table II.

TABLE II

Optimal Monthly Capacity of Routine Chemieal Anslysis Lesboratory

Determination

Kumbar

Urinary Amino Nitrogen
Urinery Proteln
Urinary Sugar
Urinary Chlorides
Blood NPY
or
NPY

Urea ¥

200
2000

1200
800
600

Signed Frank A. Smith

(019157



Stokinger, pege 7 F

PROCEDURE OF TISSUE ANATLYSES EY MR, OROUTT!3 GROUP
unnder direction of Pr., ¥. Neuman

PLAN #1

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

2 rats each sacrificed after 6, 12, 18, 24, 30, 36, 42, 48, 54, 60, 120, 140,
180, 250 and 300 hours of exposwre and every 4 wesks thereafter to the
terminetion of the expcsure,

At each secrifice, the lung; liver, kidney, and femur will be analysed four T by
tke photofluorometric method, In addition to these tissues the following
tissues will be taken on each sacrificed dog and on 2 rats each at the 6
and 12 month periods,

Lung (with pulmonary nodes) fashed Intestine and Contents
Kidney L, Rat - entire

Liver B. Dog - from bowel ca 3%,
Elbow terninal ileum
Tooth Gastrocnemius

Brain Spleen

Eye Balls Pancreas

Thyroid (dog only) Gall Bladder {with contenta)
Heart Adrenal (dog only)

Aorta amd Contiguons Vessels Teatis

Pulmonary Lympk Nodes (dog only} Bladder Urine
PLAN #2

This plan resembles Plan #1 except that fewer sacrificeé of rets will be made in

the initial stages of exposure. Two rats each will be sacrificed after 6, 12,
18, 24, 30, 54, 66, 120, 140, 180, 250 and 300 hours of exposure and every
i=weekp thereafter io the termination of exposure.

(kwsz) February 5, 1946

1019168




Pogz:

Rats

PATHO

Serisl: 10 days; 4, 5, and 8 months,
Final: 15 dogs.
Biopey: 2 doge initial; 10 days, 4 and 8 montha,

Procedures: 1. Complete tissues on all dogs without braln.
2, Bone marrow smears on terminal deogs,

Serial: 1, 2, 3, 5, 74 14y 21, and 30 days, and every 2 weeks from there om.
{*¥Extra 3 animale for these tines.s

Pinal: 50 rate. 25 with complete tlssues,
25 with kidney only.

Procedures: 1, 3 rate at eackh designated time interval,
2. lung, liver, end kidney on all rats, Complete
tissues are saved,
3., Complete timssues on 25 animals at the end,
4. Bone marrow smears on terminal 50, if indicated by hematology.

Rabbit: Kidney only.

dog:

Batt

balbl01I

Rabbit: Xidney, lung on insoluble dusts only.

PATHOLOGY PLAN:

Serial: 10 days; 4, 5, and 8 monthe,

Final: 15 dogs.

Blopsy: 2 dogs Injtial 10 days, 4 and 8 montha.
Procedures: 1. Complete tissues all dogs, without brain,

Serials 3, 5% 7§ 14, 21, 30, 60, 90, 120, 150, 180, 210, 240, 270,
300, and 330 daye. (*3 odditional animsls at these points,)

Finsl: 50 rats,
Procedures: 1. 3 rats at each designated time intervel.
2, Lung, liver, end kidney on all rets, Complete

tissues are ssved.
3., Complete tissues on 25 animals et end. 25 with kidney only.

hge

Lung, liver, and kidney will be done on any and all dying animals for each



chronie run. In cese of a severe epidemic with many deaths, this could not be

done,

It ig puggested that, if there are animals not scheduled for pathology upon
which the experimenter would perticularly like 4o have all of the tissues, he
could do his own autopsy and save the tissue in 10% formelin. The reading of
such tissues might be done if time ever developed,

SFECIAL PATHOLOGY PROCEDURES

4. Eugens Roberts Plan )} (Nitrate)

1., 4&dditional dniwels,
e, Rabbite: Kidney of selected rabbits. (Also Splegl and Rothstein)
b. Adult rets: Seriel sacrifice for & months Yo have lung) liver
and kidney, Three rats at each sacrifice schedule (weekly for
one month end pemi-monthly thereafter. )
2+« Bone Marrow Smears:

8. To be done on all terminsl rets and dogs, if there is dramatic change
in hematology.

By Paul Dygert: Follow Plan 2 for both runs (T0s).
€, U, C, Poszani: Plan 2 (Nitrate)
D. Charles J, Spiegl = Plan 1 (TFy)

E. J. J. Rothermel Plar 2 (TC1,)
F. A. Rothstein Plan 2 (TOZ)
@, George Sprague Plan 1 (altered) (control)

Dogs - terminal (all tissues of dogs),

Doge - 2 biopay dogs, initisl 10 days, 4 and & months,

Rats ~ 3 animals per week for one month; semi-monthly thereaiter.
50 terminal rats, 25 with kidney only.

Tissues: lung, liver, and kidney
No Bone marrow smears cn terminal animels, unless done on experimental

animalg
R. G. Metealf, Capt, M.C,
Pathology Division
(icws) F019110 February 5, 1946
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fii‘ii LJ P L. ‘

INHALATION SECTICN
LIST OF FINAL EEPORTS OF ACUTE EUNS COMPLETED AND OUTSTANDING

COMPQUND LEVEL ATTHCR STATUS
T nitrate 20,0 Roberts In progress
0.0 Dygert
4.5 Robertsa Completed
2. 0% Roberts
D.9* Pozzani
0.5 Robverts In progress
0.3* Roberts
0.1* Pogzani
Ca 22.0 Dygert Completed
10.0 Rothsteln
10,0 Dygert
2.0 Rothstein
1,0+ Dygert
Ta0g 17.0 Stokingsr Completdd
IF, 2240 Dygert Completed
5.0 Dygert
e Q¥ Rothstein
0.5 Dygert In progress
0.B* Rothstein
T0, 20.0 Dycert In progress
04 19.0 Bothstein Completed
TC1, 18.0 Cobler Completed
) Cotkr In progress
1.0 Rothermel
0.26 Pothermel In progress
0, 20% Rothermel
0.10 Rothermel
0,05" Rothermel
TOF, 12.0 Stokinger Completed
245 Rothsteln
0.65 Bothstein
0.2 Rothstein In Progress
TP6 1345 Spiegl Completed
2.03 Splegl In progress
0.20 Splegl In progress
0. 0* Spilegl
0.05* Spiegl

* First 50 days of chronic study.

0181712 'h" -



10191713

COMPCUND LEVEL AUTHOR STATUS
C~212 0.1 LaBelle In progress
890 50 ppm. Weil Gompleted
20 ppm. Weil In progress
Tribnol 100 pprm Well Completed
100 pom Well Completed
15 ppm Weil Completed
'Hi-Grade'Qre 2.0 Dygert In progress
BeO Pozzanl In progress
1.4 Feil Completed
NaaT;O? 2.0 Rothstein In progress
(M2,)3T307 0.0 Dygert
£-215 100 to 10,000 ppm. Eriksen In progress
5.0 Eriksen Completed
2.0 Eriksen Completed
0.8 Erilksen In progress
3.0 Eriksen In progress
HF 5.0 Eriksen In Progress
7.0 Erlksen In progress
891 79,0 Weil Completed
Control 091K (90 day) Sprague In Progzress
092K (90 day; Sprague In Progress
2LAC (30 day Sprague In Progress
Z1BC (36 day) Spracue Ir Progress
Total number of finsnl reports - 60
amber of reports completed - 16
Number of reports in progress - 20
No. of reports to be wriften -~ &

13 December 1945

Signed H, E, Stokinger
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PROJECT NG. 16 INHALATION TCXICITY STUDIES OF TF6 AND PRODUCTS

Current Status Twe l-year exposure studies of dogs, rats, guinea
plgs and rabbits to 0.05 mg., T and 0.2 mg. of T
88 TF6 per cubic meter.

Fersonnel Dr. Charles Spiegl = Unit Head
Mesars. Schepartz, Minor and Marx - Assistants

Textg Gompleted Three J0~day studies

13.5 mg of T/am®
2.0 ng of Tf{m®
0.2 mg of T/n®

Tests Projected Hone

23 Jenuary 1946

101911y
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PROJECT NO. 17 TOXICITY OF T0,F,3 DUST BY INHALATION

CURRENT STATUS:  No current work.

TRSTS COMFLETED: Exposure for X days to

a) 12 mg/m® T05¥,

b) 2.5 mg/n? of air
¢} 0.65 mg/m®

4) 0.2 mg/m3

TESTS PRBOJECTED: KNone

18 Jamusry 1946

019113 b
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PROJECT MO, 18 INEALATION TOXICITY STUDIES OF T JITRATE DUST
Current Status Four l-year exposure studies of dogs, rabs,

guinea plgs and rabdbies to 0.05, 0.15, 0.45,
and 1,8 mg ?/ud as T nitrate.

Personnel Dr. Eugene Boberts - Unii Head (0.15 and 1.0 mg T)
Messrs, Bishop, Pettengill, Lseush, Amdur
Mr. U. . Pozzeri = Unit Head (0.05 and 0.45 mg T)
Mesgers. Ashenburg, Wilson, Sanford

Tests Completed Four d=day atudies

Two at 2 mg T nitrate/m®
One at 4.5 mg T nitrate/m3
One at 0.5 mg T nitrate/m®

Teste Projected Hone

23 January 1946

10191 7b S—
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PROJECT NO, 19

Qurrent Status

Personnel

Pests Goupieted

Teets Projected

21 January 1946

INHALATION TOXICITY STUDIES OF TF, DUST

Two 1 year exposure studies of dogs, rats, guinea
pigs and Tabbiis to 0.5 and 3.0 mg T as TF [m3.

Dr. Aser Rothstein - Unit Head
Wessrs. Ditviman, Berke, Fisher

Three S=-day studies
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PROJECT MO, 2 INHALATION TOXICITY STUDIES OF 705 DUST

Current Status Two 1 year exposure studies of dogs, rats, guinea
pigse and rabrits to 1.0 and 10.0 mg T as 103 per cubic
meter.

Personrel Mr. Faul Dygert - Unit Head

Mesars. Qberg, Wichser, Boothe, Daxter

Tests Completed Three 30-day studies

22.0 mg ’I‘Oa/ms
16,0 mg T0g/z®
2.0 mg T03/m°

Tests Projected None

21 January 1346

1019118
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PROJECT N0, 22 INHALATICN TOXICITY STUDIES OF C~-212

CURRENT STATUS:  None

IESTS COMPLETED: a) Acute pilot exposure to 10, 5, 1, 0.5, 0.1 ppm.
All animals (10 mice, 10 rats, S rabbits, and
20 guinea plgs) died within 3 hours and 26
nimutes,
b} 30 day exposure to 0.1 ppm., Dogs, rabbits, guinea
rigs, rats, mice.

PESTS PECJECTED: None

18 Jammary 1946

1019119 N~
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PROJECT NO. 23 TOXICITY OF Ty0g TUST BY INEALATION

QUBRENT STATUS: ¥o current work.

Personnel

None

TESTS COMPLETED: Exposure for 30 days to 17 milligrams per cuble
meter of T304.

TESTS PROJECTED: Yone

18 January 1946

1019180 N T



PROJECT NO. 24
CURRENT STATUS:

TESTS COMPLETED:

TESTS PROJECTED:

18 January 1946

1019181

E——

TOXICITY CF TO; DUST BY INHALATION

Wo current work,

[ ]

Thirty-day exposure to 19 mg./w®.

Xone
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PAROJECT NC. BR

Current Status

Personnel

Teste (ompleted

Tests Projected

N Jamugry 1946

1019162

Sr—

INHALATION TOXIGITY STUDIES OF TC1, DUST

Two 1 year exposure studies of dogx, rats, gulnea
pige and rabbits to 0.05 and 0.2 mg T as TC1,/md.

Mr. J. J. Rothermel -~ Unit Head
Messrs, Earrison, Finegan and Mies Ward

Five 30-day studies

18,9 mg of TCl./m°
3.3% ng of TC1l,./m@
1.0 mg of TCl./m>
0.3 mg of TCl,/m®
0.1 mg of TCl,/m®

Yone




PROJEGT X0, 28

CURBENT STATUS:

TESTS COMPLETED:

TESTS PROJECTED!

18 Jamary 1946

1019183

INHALATION TOXICITY STUDIES OF C--216
No current work.

&) Pilot tests at high conceatrations for very
short periods, 10,000 to 100 ppm.

b) Exposure for 30 days to 25 milligrame of (=216
per cubic meter; for 3O days to 3 milligrams
per cubic meter and for 30 days to 3 milligrams
(and to 0.8 mg.) of C-Z16 per cubic meter.

None
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FROJECT NO. 29 INHALATION TOXICITY STUDIES OF HF

CURRENT STATUS: No current work.

TESTS COMPLETED: a) 30 day exposure to 25 milligrams of HF per
cubic meter, and 30 day exposure to 7 milligrams
of HF per cubic meter.

TESTS PROJECTED: Xone

18 Jamuary 1946

(01oigy ST



PROJECT NO, 30

Current Status:

Experiments Planned:

Tests Completed:

Personnel:

18 Jemary j046

1013185

TESTS OF EFFICIENCY OF RESPIRATORY PROTECTIVE
DEVIEES IN ATHMOSPEERES OF T COMPOUNDS CONTAINING
G216,

No current work.
None

Respiratory protective devices have been tested
ageinst duet of TO,, TO.s 3HC, T0g, TFg, TFs,
TOz(NO,) a"4HZ0, (NE‘),T;;)-{-HQO, 'Hi-Crade' Ore,
and C-716 and fractions.

Hone




qgibi0}

S i

FROJECT NO. 92 0-216 ANALYSIS

Mr. Schlamowitz has demomstrated the inhidition of liver
estersse activity by C~216., Thls effect was applied to the
quantitative determination of C~£16 in aqueous solution.
Comparison with the chemical method has been quite satiasfactory.
Application of the ensymatic method of C-206 analysise to sampling
of chamber air containing C»216 has been made successfully.

1€ Jenusry 1946
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PROJECT ¥0. 93 STAINIEG OF PHOSPHATASE AND RENAL TISSUE OF
T PCISONED ANIMALS

QURRENT STATUS: Results difficult to interpret. No further
work current,

18 Jarmmary 1346

1019187 el



PROJECT NO. 109 CARBCHYDRATE METABOZISH IN T AYD F PCISQUED
ANIMALS,
Current Statusg Rerort teing written as a thesis by

Charles Blshop.

Personrel Roterts, Bishop
Tests Projected Hone

1019168
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PROJECT NO. 11C CHANGES IN BLOOD ROTASSIUM AND €O IN
ACUTE T POISONING

Current Statue To date, severe U poisoning either by
pulmonary or parental routes has teen
found te cause reduction in total blood
COa tut 1ittle or no change in the level
of blood motaseiunm,

Personnel Roverts

10191819



FROJECT NO. 111

Current Status

Petsonnel

Tesis Goqg;pted

Tests Projected

23 January 1946

t0iaiag

SECRET

THE RETENTION AYD SBSCRPTION BY ALVEOLAR
ERANSFORT OF INHALED T DUST

Preliminary testing of equipment with animals
le in progress.

Meesrs. LaBelle and Todd, Dr. Hothstein

Egripment of unlque des:ign has been constructed.
This includes a emasll exposure cheamber, a new

type of dust feed which mpintaine a very constant
dust concentration, a system for cbtaining all
exhaled air of an animal without interfering with
hreathing, two sets of apparstus to otiain dust

of a given size-range and an apparatus for meking
rapid determinastions of particle size on tulk dust,

Messurements of lung retention as outlined in the
project statement.



PROJECT 0. 120

CURRENT STATUS:

TESTS COMPLETED:

TESTS PROJECTED:

18 Jamuary 1946

Fotatrql

—

INEALATION TOXICITY STUDIES OF TRIBNCL,
CELORTHANE, 890, £91

No current work.

A. Acute C?-Studies, completed

1.
2.
Se

Tridnol - Pilot toxicity exposures to
20, 36, 150, 370 and 7OO pm,
Chlorthane - Pllot toxicity exposures
to A, 50, 85 and 10C ppm,

8§90 - Pilet toxlelty exposures to 20,
40, 100, 200, 350, 400, 500, 600, 700,
850, 900, 1000, 1500, 2000, 3000, 3500

B, Thirty day studies completed or in progress.

1.
1la.
2'
3.
4.
Ba

Xone

Tribnol - 30 day exposure to 100 ppm.
Repeat 30-day exposure to 100 ppm. (Tribmol)
890 - 30~day exposure to 50 ppm.

890 ~ 30=day exposure to 20 ppm,

851 - 30-day exposure to 70 mg/m3.

Tridaocl - 9-day exposure to 20 ppm.

Tribnol - 30~3ay exposure to 15 ppm.

- Y



PROJECT NO. 137

Current Status

Tests Projected

Tests Completad

Personnel

10 April 1946

1013192

THE USE OF BLOOD CLOTTING TIME AS AN EARLY
INDEX OF TOXICITY RESULTING FROM T AND c-216
CORMPOUNDS

Light borderline hepatic damage was observed
in animals exposed to the low levels of T
nitrate, TF, and TCl, in the present one-year
series of exposures. Dyasfunction was de-
tectable after the first two to four weeks of
exposure. After a prolonged period of normaley
signs of dysfunction reappeared. 3Six months
later they are still frequently observed.

Continuation of one year exposures.

Sea Current Resultas,

John Field
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PROJECT NO. 138 TOXICITY OF HaafgﬂTvéﬁgO DUST BY INHALATIOR

CURRENT STATUS: ¥o work current

Personnel:

None

TESTS COMPLETED: 30-day exposure to 20 mg/m?

TESTS PROJECTED: Hone

18 Jamuary 1946

1010193 S
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PROJECT NO. 139 TOXICITY OF 'HI-GRADE' T ORE BY INHALATION

CURRENT STATUS: ¥o worTk curreat.

Personnel:

None

TESTS COMPLETED: 30-day exposure to 20 mg/m3® of Hi-Grade T Ore.
30-day exposures to 5 mg. and to 1 mg./m®,

TESTS PROJECTED: None

18 January 1946

s

1019104y
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PROJECT NO. 140 TOXICITY OF TO, © SHa0 TUST BY INHALATION

CURRENT STATUS: No work current.

Fersonnel:

None

TESTS COMPLETED: 30=-day exposure to 20 mg./m? of TO,.

TES?S PHOJECTED: None

18 Janmuary 1946

IS
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PROJECT NO. 141

CURRENT STATUS:

TESTS COMPLETED:

TESTS PROJECTED:

18 Jamary 1946

eE—

TOXICITY OF (NH,)3?0; DUST BY INHALATION

None
Personnels

Hone

30-day exposure to 0 mg/md.

None

SEaT—
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PROJECT NQ. 155 THE STUDY OF PARTICLE SIZE, PARTICLE CCUNT AND
CONCENTEATION OF T DUSTS IW INDUSTRIAL AREAS
AND IN LABORATQRY STUDIES

Current Status Determination of mean particle welght size of
the 5 T dusts used in the chronic inhalation
studies.

Personnel r. Leakin and Dr. Rothsteln - head

Messrs. Florica, Glover and Miss Reld

Teste Completed Boutine weekly samples of each of 10 exposure
levels of 4 T dusts taken by means of the Czscade
Qmpactor, TCl,, T nitrate, TF, snd T03. The
products of TFg are being studied by electron-
microscope technique.

Projected Tests lione.

23 January 1946

1018197




CURHENT STATUS

ENGINEERING SECTION

FNeil Marphy, Chief of Section

Jamuary 1946

(019198 L]
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ENGINEERING SECTIOK

Current Status

Present assignments include normal chamber maintenance,
studies on alr velocity distribution in chambers, and deter-
mirzticn of the effect of variables upon estimsted dust cone
centrations predicted from alrha emission rats of filter paper
semples,

22 January 1946

N

16191499



Project Yo, 97

Froject No. 164

10149200

ANALYTICAL SECTION

Current Status Index

Analytical Methods for Mx, My and Mz.

Solutility of T Compounds. Approximate
Mpagurement Pate in Sclution of T Compounds
in Serum and in Water.



PROJECT ¥C. §7 ANALYTICAL METHODS FOR MX, MY, and MZ

Current Status Consultation
a. Polarographic Studies (Dounce)
b. Anslysis of Soil Samples (Tybout)

l. The use of organic reagents to reccver
graces of T from a highly contamirabed
ef fluent solution
Testing the reactiona of lmown and
availa®le organic reagents.

The vurpose of these investigstions is
to disclose & reagent that will either
a. Tpreciovitate T directly from the
solution, without contamination

of the precipitate by iron, copper,
nickel or chromium, or

h, remove these latter elements,
lesving the T in solution.

2. My measurements are anticipated occasionally.
3. Glass electrode to measure T in solution.

4. Solubility of T compounds in plasma,

5. FPolarographle analyzer.

6. Writing reports.

Personnel John Flagg, Head
Tishkof{

30 January 1946

10149201



PROJECT KO. 164

Current Status

FParcnnnal

SOLUBILITY OF T COMPOUNDS
Approximate Memssurement Rate in Selution of
T Compounds in Serum and in Water.

Rate of solubility of 11 T materisls in serum
and in water at 37° C.

¥y, Tishknff under the direction of Drs. Flage




1019203

CURRENT STATUS

PHARMACOLOGY SECTION

Frances L. Haven, Chief of Section

15 April 1946

D e



PHARMACOLOCY STCTION

Current Status Index

Status of Pinal Reports on Ingestion

Ingestion Toxicity Calendar

Project
Project
Prajec+
Projact
Project
Project
Project
Project
Project
Project

Project

Project

Preject

1019204

No.

No.

Yo,

NO.

No.

He.
Yo,
o,
Fo.
No.
Ho.
Yo,

)
J.'TO-

Ho.

Ho.

1

2
o

s

[6 AT )|

;| ~d

o

11
12
13
14
15
118

12

132

Chronic
Chrenic
Chronie
Chrcnic
Chronic
Chrenice
Chronice
Chrenie
Chrenice
Chrenic
Chronic
Chronic
Chronic
Chronic
Chrenic

Chronic

Toxicity
Toxdclity
Taxicity
Toxicity
Toxicity
Texiclty
Toxicity
Toxicity
Toxicity
Toxieity
Toxicity
Toxicity
Toxicity
Toxicit;y
Texicity

Toxicity

of

ef
of
of
of

of

cf

T Nitrate for Eats
TF, for EHats
T¢s for Rats
T05 for Rats
T;0g for Rats
CoFz for Fats
7, for Rate
TC1, for Rats
TC oF'a for Rabs
TCaAcy for Hats
TC4 for Dogs
TR0z for Togs
TCly for Dogs
TCara for Deogs
TFe for Dogs

Hish Grade T Ore for Dogs

The Télerance toc an Acute Dose of T Induced by
Tepeated Administration of Small Doses of T.

Distrituticn, Storage and Excretion of T
Administered hy Various Routes, Chronic and

Acute



Project No. 148

Preject No. 149

Project ¥o. 1FC

1819205

)]

Liplds in T Poisoning

The Use of the Radicactive Isotope in the Study
of Distribution, Storage and Excretlion of T in
the Animal Body.

The Effect of Various Agents on T Nitrate and
TOLFs Toxicity.
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FINAL REPCRTS
on Ingestion
I. 30 DAY RATS
le U Hitrate = complete Ts JO,,
2. U0y - complete 8., UCL,
3. UsQg - complete g. Na2T2O7
ba UFA - goanlete 10. (NH4J2T207
5. UOj - coinlete 1l. U Ore
6. uClL, - couplete V. UWHE YEAR 2ATS
7. U Acetate -~ complete 1, U Nitrate
8. CoF3 - complete VI. OQNE YRAR DOGS
g. UOA - conplete 1. UOoF,
10, UOgko - In progress Z. U Nitrate
11. UF,{bluish) - complete _ 3. UCl4
12. U Hitrate - complebe L U02
(6 mo, old rats)
5. UF,
IZ. 30 Ual oA, SiER3 VII. T40 (zan 2aTS
1. U ditrate 1. U #itrate = In progress
III. 30 DAY 3A33ITS 2. UGy
1. U uibrate = In progress 3. Ty
LV. 30 DAY DOG3 be UOpsH
1. U ditrate VIII. BEEEDIL:Ir RXPERTENT
2. U0 ¥, 1, U ditrate — In progress
2. U02 IX, PAIEED rEDING e{PoiLIRT
Lo UFy 1. U gitrate - In progress
5. U304
6. U03



—

INGESTION TOXICITY CALENDAR

February
March
April
May
August
Cctober

147

Fedbruery

22 Jamuary 1946

1019201

i

e’

Paired feeding test = T anitrate to rats.

1 year test - T nitrate to rats {VII}

2 year test - T0gF3 to rats (V)

1l yeayr test
2 year test

2 year test

1 year test

1 year test

1

TO0gFa to & dog
T pitrate to rate (IIIB)

T0aFa to rats (VI)

TF, to doge

T02 to dogs



FEOJECT NO. 1

furrent Status

Teste Completed

Tests Projected

Perscnnel

22 Jamuary 1946

1018208

S

CHRONIC TOXICITY OF T NITRATE FOR RATS

Two year test: groups of female rats are fed

2, 1, .5, 1. T nitrete in thelr dlets. The
feeding has been in progress for nearly 18 months
for the oldemt group and ie to continmed until
August 1946,

One year feeding experiment. GCroups of rats are
being fed various levels of T nitrate in the diets
for periods of 3, 6, § and 12 months. The first
group was started on the diets on 20 February 1945.
Palted feeding tests of young end old groups.
Thirty day tests feeding male and female weanlliag
rats 20, 10, 5, 3, 2, 1 and .5% of T nitrate.

Thirty day tests feeding male and female adult
rats 2, .5, and .1% of T nitrate.
Some of the 2 year studies.

None

Mr. Maynard and group.
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FROJECT NO, 2

Current Status

Tests Completed

Tests Projected

Personnel

22 Jamary 1946

S

CHROKIC TOXICITY OF TF, FOR EATS

No work curreant.

a) ¥hirty-day feeding test. Groups of male and
femsle rats were fed .5, 2 and 20% TF¢. Final
report has been submitted.

b) A supplementary 30-dsy feeding test wa® run in
August 1944 to test the 'blue~green! sal$
currently mamfactured.

¢) 2-year study in which groups of male and female

animsls are fed diets containing .5, 2 and 20%
TFe, respectively in their dlets.

Wene

None



PROJECT WO. 3

Current Stetus

Tests Completed

Tests Projected

Personnel

22 Jamuary 1946

1019210

CHRONIC TOXICITY OF 10, FOR RATS

No work current

30-day Teeding test 1in which groupe of mele and
female rate were fed .5, &, and 20% T0z in their
dletg, Thie test was fun in September 1943.
Final report hae heen submitted.

Nene

None



PROJECT NO. 4

Current Status

Tests Completed

Tests Projected

Personnel

22 Jenuary 1946

101921 ]

CHRONIC TOXIGITY OF TO3 FOR RATS

no work current.

30 day feeding tests. Groups of msle and female
rats were fed 0.5, 2 and 204 of 10, respectively
in their diets for 30 dzys in July 1945. Final
repdrt has been submitted.

Two year feeding test, Groups of male and female
rats were fed 0.5, 2 and 2% of T0a, respectively,
in their dlets.

Hone

None

S



PROJECT NO. 5

Current Status

Testa Completed

Tests Projected

FPersonnel

22 January 1946

101972

CHRONIC TOXICITY OF Ta0g

Ho work current.

3=day feeding test in which groups of male and
femzle rats were fed 0.5, 2 and 20% of T30g,
respectively in the diets for 30 daye. This test
wae begun in September 1943. Final report has
bern submltted,

Hone

None



PROJECT NO. 6

Currant Status

Tests Completed

Tests Projected

Personnel

22 Jamary 1946

1019713

L

CHRONIC TOXICITY OF CoF3 FOR EATS

¥o work current

30-day feeding tests. Groups of male and femnle
rats were fed 0.5, 2 and 20 per cent of CoFj3 in
their diets for 30 daye. This test was begun in
Septdmber 194J3.

In Jenusry 1944 a supplementary one-month study
was carried out using male rats fed 0.01, C.05,
and 0.1 per cent CoF;, respectively, in the diets.

None

YNone

E



PEQJECT NO. 7

Current Statuvs

Tests Completed

Teats Prq;gcted

Fersonnel

22 January 1946

10149214y

sosminuniiR,

CHRONIC TOXICITY OF TO, FOR RATS

¥No work current.

a)

b)

d)

S0~day feeding tests in which groups of femnle
rata were fed 0.5, 2.0 and 20 per cent T04 in
their diets. Thie test was run in August 1943,

B0-day feeding test in which groups of male and
female rate were fed 0.25 and 1.0 per cent TO,
in their djets., Thias teet was Tun in September
1945,

30-day feeding teet in which groups of male rats
were fed Q.1, 0.5, and 1.0 per cent TO; in their
dlets. This test was run in NHovember 1943,

I=-dey feeding test in which an additionsl group
of male rate was fed 2,0 per cent TO, in their
diets. This test waes run in November 1943,

Hone

Bone

S _ "~ )



PROJECT HO, 8

Current Status

Tests Completed

Tests Projected

Personnel

22 Jamiary 1946

1019215

s

CHRONIC TOXICITY OF TCGl, FOR RATS

No work current

a)

b)

30~doy feeding tests in which groupe of femsle
rats were fed 0.5, 2.0 and 20 per cent TCLg in
their diete. This test was run in September '43.

30~dsy feeding test in which groups of male and
female rats were fed 1.0, 1.5 and 3.0 per cent
TCl, in their dilets. This test was run in
November 1943,

30=day feeding tests in which groups of male and
female rats were fed 0.2, 0.5, and 1.0 per cent
PCl, in their diets. This test was gilarted
January 1944,

None

None



PROJECT NO. 9

Current Statue

Tests Complated

Tests Projectgg

Personnel

22 January 1946

t019z1h

et

[

CHRONIC TOXICITY OF TOaF; FOR RATS

a)

b)

a)

b)

e)

)

Z2-year feedipg test in which groups of male
femnle rats were placed on a diet of 0,01, 0.05,
and 0.25 per cent TOzFgz. This was started
April 1944 to run for 2 years.

2~year feeding test in which groupe of male rats
wore placed on a diet of 0,05, 0.10, end 0,15
per cent TOgF5. This was started in October 1944
to run for 2 years.

O~day feeding tests irn which groups of male and
female rats were fed 0.5, 2.0 and 20 per cent
TOafz. This test was run in December 1943,

S0=-day feeding teste in which groups of male and
female rats were fed 0.2p, 1.0 and 5,0 per cent
T0oF3 in thelr diets. This test wae Tun in
December 1943,

GO~dey feeding test in which groups of male and
female rats were fed 0.0%5, 0,1, and 0.25 per cent
TO4¥F2 in their diete. This test wee run in
December 1943,

2~year feeding test in which groups of male and
female rates were fed 0.25 and .RO per cent
TOaF2 in their diets.

None

Mr, Maynard



PROJECT NO, 10 CHRONIC TOXICITY OF TOjzAcy FOR RATS
Current Status No work current
Tests Completed O-day feeding test. Groups of male rats

were fed 0.5, 2 and 20% of TOzAcy in their
diets. This test was begun December 28,
1945. Final report hss been submitted.

Tests Proéectad None

Personnel None

22 Jamary 1946

—

1019211



PROJECT KO, 11

Current Status

Tests Completed

Tests Projected

Personnel

22 January 1946

1010218

N—

CERONIC TOXICITY OF TO5 FOR DOGR

No work current.

Thirty-day feeding experiment. One dog was fed
D gfkeg/day and survived thirty daye. One dog
was fed 5 gfkg/day and survived thirty dsays.

One year feeding tests in wiaich two dogs are fed
at esch of three levels.

None



S

PROJECT NO. 12 CHRONIC TOXICITY QOF TNOz FOR DOGS

Current Status No current work.

Completed Tests a) TFour dogs were fed 10 g/kg/dey, 2 g/kg/day,
0.5 g/kg/day and 0.1 g/kg./day, respectively.

b) Two dogs were fed 0.02, .1 and .2 g/kg/day
of T Nitrate respectively.

Projected Tests None
Personnel _ None

22 January 1946

: g—
P019z71449



PROJECT NO. 13 CHRONIC TOXICITY OF TClg FOE DOGS

Current Status Nomurrent work.

Tests Completed a} Two dogs were fed 5 g/kg/day and 0.5 g/kefdsy,
regpectively. Two doge were fed 0.1 g/kg/day
and 0,02 g/kg/day, respectively.

b) Two dogs were fed 0.0%, .01 and .002 g/kg/day
of TCl,, respectively.

Tests Prcipcted Xone
Personnel None

22 Jemary 1946

g

1018220



PROJECT KO, 14 C-216 ANALYSIS

Current Results

1. A rapid method for the direct titration of C-2l6~ion in relatively
pure aqueous solutions has been developed. The procedure specifies
titration with thorium nitrate using Chrome Azurcl S, § conec, Gelgy,
as an indiecator. The accuracy of the method, the interference of
other ions, and the application to the determination of 0~216-ion
in BO-216)=air mixtures are discussed.

2. The method used in thie laboratory in routine fluoride analysis
of a variety of samples specifies isolation of the fluoride from
the prepared specimen by a single steam distillation from perchloric
ecid and back titrastion of the resuliing fluoride compound with
thorium nitrate and sodium alizarin sulfonate as indicator. Where
preliminary evaporation and ashing of the sample are required lime
is used as s fixstive. In 1its present form the analysis, although
not rapid, is routine in nature provided that certain precantlions
are constantly observed, It is estimated that two workers with
adequate facilities (12 stills) can do 7O to 90 analysee a week.
The procedure is scaled to cover a range of from 10 to 500 ug.
With urine analyses recoveries of fluoride are 90 to 95%. with
more pure solutions 95 to 100%.

Since microgram gquantities of fluorine are being determined the
anglysls should not Ve carried out in a laboratory where cother
work on fluorine containing compounds might cause traces to be
present 1n the atmosphere. Contamination of the sample by minute
amounts of fluoride can easily occur, especially during the
alkaline evaporation. For the same reason reagents and apparatus
should bde carefully selected and guarded, and equipment such ae
fume hoods, evaporstors, and mffle furnaces should not be used
for other work involving fluorine compounds. For a comprehensive
discussion of the methods and precantions see the report by

P. A. Cliffordl.

1. QClifford, P. A., Journal of the Assoclation of Officisl
Agricultursl Chemists, 2], 90, 246 (1344).

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

District File: M=-1694, M.1561

Pharmacology Heport Nos.: &34, Z2,

101927 L
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MECHANTSM SEUTION
Current Results Index

Project 42 Kidney

Project 42 Addendun

Project 101 Proposed Further Experiments on Phosphatase

Project 130 Fhyeical Chemistry of Uranium Compounds in Solution
Projects 31, 42, 75, 130 and 130. General Current Results

Project 156  Excretion, Transportation and Retention Studies After
ddminietration of Tg and 7.

14 April 1946

1019222
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PROJECT NO. 42 KIIFEY

Current Regults

The work of the Physiology Department can be clessified
tnder the following headlngs:

1., The Excretion of Uranium by the ¥Kidney. In the rgbbit
the renal clearance and retention of uranyl ursnium vary with the
acié~base balsnce of the animal, as shown in the followlng compiletion:

Treatment Plasma C0g5 Urine U Clearance Kidney U
Content pH % Imulin (ug per em.)
Oat fed 63 6.26 31.8 65
Normal 71 T.82 74.0 >
NaHCOg 7€ .13 95.4 4

The sam of uranjum excretion and retention by the kidney
averaged 100.4% of glomerular filtration {calculated from imulin
clearance, plasma level of uranium and the filterability of uranium
at the existing plasma 00y cepacity). Infusicns of citrates and
lactate increcsed slightly the excretion of uranyl uranium, btut there
1e 11ttle doubt that dlearbonate is the most important carrier of
urznyl uranium in the kidney. Infusions of Na citrate and NaHCOj
may heve increased slightly the urinery excretion of tetravalent
vranium, and Day heve decreased the rernal retention of tetra¥alent
uranium to only atout 6% of the flgure with saline infusiom. If the
latter finding is correct, tetravalent uranium must be deposited on
some endothelial structure of the kidney while hexavalent uranium ie
fixed entirely on epithelium. An experiment to test the first
hypothesis 1ig planned.

2. The Effect of Uranium on Rena)l Function, In the rabbit
small doses of uranyl uranium have no effect on the clearsnces of
substances which enter the urine entirely by glomerular filtration
(creatinine, xylose, inmulin), increase the clearances of substences
resbsorbed in large part in the distal half of the proximal convoluted
tubule {chloride and amino acid N), may increaee the clearsnces of
substances partislly reabsorted in the proximal convoluted segment
{glucose and urea) and decrease the clearances of secreted substences
(phensl red, diodrast, hippuran). Large deses of uranyl salts reduce
the spparent filtration in the glomerulus by ceused blackade of the
tutule with epithelisl debris and back diffusion of all water~soluble
moterials across the denuded tubule wall. Under such conditione a&ll
clearances are reduced.




— A e

PROJECT NO. 42 (continaed)

3. The Prysiolozy of Esrly Catalase Excreticn. TIn the
rzhbit catslase was found not to be filtered or secretéd by the
kidney. "The amount of catalase appesring in the urine at 1.5 to 2
hours after injection of ursnyl uranium wae found to be a linear
function of the amount of metal given. Hexavalent uranium was asbout
4 times as effective in causing the early appearsnce of caislase in
the urine ng tetravalent uranium,

Reporis: The work under heading 3 ebove has been written up and is
to be inciuded in the finasl report of Project ¥o. 75.
Final reports on the other headings are belng prepared.

Personnel: ZE. BH. Maln
Jd. H. Wills

26 February 1946

1019224 e



FROJECT NO, 42 KIDHEY

Addendum to Current Results

The retantion of tetravelent uranium by the kidney has been
reinvestigated, and 1t bas been found that the original analytical
figuree for the uranium content of the normal rabtbit kidney after
injection of U, muet have been in eeror. When the recently-obiained
values are used, it is eeen that infusions of NaHCC; and Na citrate
may have lowered slightly the retention of tetravelent uranium by the
kidney at the same time at which they increased slightly the urinary
excretion. When these findings are tazken into account, it tecomes
spparent that tetravaelent, like uranyl, uranium is fixed probkably to
epithelial structures of the kidney after glomerular filtration.

12 April 1946

t019225
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PROJECT NO. 101 PROFCSED FURTHER EXPERIMENTS ON PHOSPHATASE

Current Besults Phogphatose method perfected and used for tissue
rnd urine sammles,

Perasonnel O'Jonnell
Dounce
Rothermel

Yo final report

Monthly Report of Improved Method, February 1945, Distriet File No. M-1644

Pharmacology Repert No. 322

& Februgry 1946

1019225 g
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PROJECT ¥O. 130 PHYSICAL CHEMISTRY OF URANIUM COMPOUNDS
IN SOLUTION

Current Results

A, Uranium Complex Formation. Ultrafiltration experiments, described
in detall in the May 1945 Progress Report, show that the filterability
of Ug 1n the presence of a variety of plasma sand serum is a rapidly
increasing function of the carbon dioxide content of the medium. The
results may be explained bn the basigs of an eguilibrium between uranyi-
bicarbonate complex and uranyl-protein complex. The results lead to
some predictions regarding the effect of acidosis on the permeability
of the Plomernlue to UL in the plaema. Polserographic investigations

on the uranyl-bicarbonate and carbonate ccmplexes heve shown that these
two complexes are identicel.

B. Oxldation-Reduction Studies Including Polsrography. The droppling
mercury and bright platinum electrodes have been used successfully to
evaluate the oxidation-reduction potentiale, and the kinetics involved
have been elucidated. E, for the Ug - Ug system was found to be
+0,361 volte ve. N,B.E, for an mcetate medium in which hexavelent
uranium exists as U0z(Ac); and +0.321 volte ve. N.H.E. for an acetate
medium in which UQg(Ac)g exiasts, The slugglehness of the electirode
reactions at platinum have been attributed tc the small raté constants
of the disproportionstion-formation reactione of U5. Bl at pH 7.0

iz about =0.05 volts.

A polarogrephic method has been used to determine the number of complexing
anions combined with Ug, Us, and Ug ionlc species. These mumbers are
designsted a® p, q, and r, respectively. For the acetate complex at a
concentration of Q,0001 molar uranium, p, g, and r were found to be

3, 1 and 2, respectively above 0,05 molar sodium acetate.

Calculations have been extended 8¢ that the dissociation constants of the
acetate complexes of Ug, U5 and U, could be evaluated. These were found
to be:

Togldc), = 3Ac” + UOZ K=55x 1077
U0g(Ac)s = 2ac— + U0G K= 2.2 x 10'%
U0L(4c)3 = Ac” + U0g(Ac)y K=26x 10735
U0g(Ac); =  AcT + Wogw K= 2.6 x 107¢
Vo (ac)y = 2ac” + U0 K= 2.4 x10

The dismatation constant X for the dismiation of U5 hag been calculated
in complexing and nor-complexing media.

1014227 R



PROJECT KO, 14

Current Status:

Tests Completed:

Tests Proipcted:

Personnel :

22 Jamery 1946

(019228

CHRONIC TOXICITY OF TOgF, FOR DOGS

One dog ie fed .01 g./ks./day of TOgF;. This
experiment was begun May Z1, 1945 and is to
continue for twelve months.

a) Two dogs were fed 5 g./kg./day and 0.5 g./kg./day,
respectively. ¥our doge were fed 0.1, 0.02, 0.005
and 0.00k g./keg./dsy, respectively.

b) Two doge were fed .00, .00L and 0002 g./ke./day
of TO,¥;, respectively.

None

Mr. Maynard



FROJECT WO. 15 CHRONIC TOXICITY OF TF, FOR DOGS

Current Status: No work current.

Tests Completed: Thirty day feeding experiment. One dog was fed
2 g./kg./day, one was fed 10 g./kg./day and
one was fed 5 g./kg./dny.

Tests Projecied: One-year feeding tests in which three dogs are fed
at each of three levels.

Personnel: None

22 January 1946

1019229 S =
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PROJECT WO, 118 CERONIC TOXICITY OF HIGH GRADE T ORE FOR TOGS

Current Status: Neo work current

TESTS COMPLETED: One dog was fed 10 g./ke./day, one was fed
5 g+/%s. /38y and one was fed .5 g.[kg./day.

Teste Projected: Yone

Personnel: None

22 Jenuary 1946

1019230 N) oo > 22
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PROJECT NO. 129

Current Status:

Experiments Planned;

Personnel :

21 January 1946

b N

TEE TOLERANCE TO AN ACUTE DOSE OF T
INDUCED BY REPEATED ADMINISTRATION OF
SMALL DOSES OF T.

a. Preparing summary report.

b. Testing T0;F3 on male and femele adult
rate by doubling the dose every 14 days.

c. Citric acid excretion and urinary T
excretion in rats developing tolerance.

a. Attempt to find s dose small encugh to
fail to produce tolerance.

b. Colchicine ap an indicatcr of regeneration
in the kidneys of tolerant rats.

Frances Heven
Challis Randall

S



PROJECT NO, 132

Current Status

FPersonnel

Tests Planned

5 February 136

1019232

nanpm.

"l b by L)

DISTRIBUTION, STORAGE AND EXCRETION OF T
ADMINISTERED BY VARIOUS ROUTES, CHRONIC AND
ACUTE

Excretion and distritution of an acute dose
(2.5 mg.T/kg.) of THO; given intravenously to

~rats have been studied in time periods varying

from 45 minutes to 40 days.

A Bimilar study has been completed employing
T014.

Currently, the excretion and adistribution of
TN03 by rats previously made tolerant are being
meagured using radioactlive isotope.

¥Wm, Neuman
E. Mulryan
T. Carlson
H. OtLeary
P. O'Connell

Similar studies on dogs.




PROJECT NO, 148

Current Status:

ggperiments Planned:

Personnel:

21 Jamayy 1946

1014233

LIPIDS IN T-POISCHING

Final Report in Preparation.

None

Frances Haven
Ruth Crossland
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PROJECT NO. 149 THE USE OF THE HRADICACTIVE ISOTOPE IN
THE STUDY OF DISTRIBUTION, STORAGE AND
EXCRETION OF T IN THE ANIMAL BODY

Current Status A technigque hae been marked ocut by which
samples of tissue ash containing radio-
active isotope(s} of T are put through
the protein-isolation method and the T
then flated out along with inert carrier
on foils for counting on the alvha
counter.

Radicactive T plus inert T in the total
amount of § mg/kg has been given to 6

male rate and 6 female rats rendered
tolerant by 11 injections of small doses of
T. One mele and one female animal have been
sacrificed at six timeﬂ'points ranging from
several hours to 40 dsys. The samples have
been through the protein isolation method
and are ready to be plated and counted.

Personnel William Neuman
Anton Carlson
John CG'Leary
Elizabeth ¥ulryan
Poul O'Connell
Frances Haven
Marian Kaley

25 January 1946

1018234



PROJECT NO. 150 THE EFFECT OF VARIOUS AGENTS ON
T FITRATE AND TOgF5 TOXICITY

Current Status: No current work,
Experiments Planned: Fone.
Perconnel : None

Janusry 21, 1946

1019239



CURREN? STATUS

MECHANISHM SECTION

Alexander L. Dotince, Chief of Section

15 April 1946
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1019237

UECHANISY SECTION

LCurrent Status Index

1. Project No. 81 Micromethod

2. Project No. 75 Tc Determine Early Tubular Dzmage
by Detection of Enzymes in Urine

3. Project No. 1314 In Vitre Studles on the Mutual
Effects Produced by Interaction of
7 Gommounde with Proteins and Enzymes



PROJECT NO. 31

Current Statue

Work Completed

Personnel

5 February 1946

1019738

MICROMETHOD

Report being written

Working out g micro-micro method for T to be used
with bedy tissues and fluwids.

A development of the Fluorescence method used by
Hoffman for use at the 10-15 microgram level. The
method s3 at present under trial coneists in meking
the tissues with nitric scid, then fusing the oxidized
residue with sodium fluoride and measuring the
fluorescence by total extinction using a colorimeter
with dazk filuid (ink) in the cups.

¥. BR. Bloor




PROJECT NC. 75

Current Status

Completed work

York Planned

Personnel

5 February 1946

10197239

TC DETETLINE EARLY TUBULAR DAMAGE BY DETECTION OF
ENZYMES IN URIKE.

Studying catalase end protein in urines of rabbits
given Tg intravenously.

"A. Studies of catalase excretion in the urine of

animele and workmen exposed to T compounds.

The method for preventing the decsy of catalase
activity in urine improved. The possible contri-
Mution of white cells to urinary catalase activity
waE investigated.

Another survey of urinary catalase values of workmen
in a T plant was undertaken, using the new apparatus
and testing at the plant.

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

B. Studies of urinary phosphatase in animals and
worlmen exposed to T.

The improved phosphatase method was applied to animals
exposed to T,

Catalase exeretion in cat with bladder fistuls.

A. Dounce

D. Rothermel
T. Lan

M. Ealey



PROJECT NC. 1J1A

furrent Status

Work Done

Personnel

5 Pebruary 1946

F019z40

IN VITRO STUDIES ON THE MUTUAL EFFECTS PROLUCED
EY INTERACTION OF T COKPOUNDS WITH FROTEINS AID
ENZYHES.,

Studying possible development of method for
determining altumin to globulin ratio in
pleaama using T acetate.

The precipitating action of Tll, neutralized

to pH 5.5 with sodium acetate on proteins was
studied, as well as methods to remove T, from
combination with protein.

The action of T, on phesphoglucomitase was
studied.

A. Dounce
D. Rothermel



CURRENT RESULTS

TOXICOIOGY SECTION

Herbert B. Stokinger, Chief of Section

15 April 1946

(01924
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PROJECT NC, 25 TOXICITY OF T50g DUST BY INEALATION

Table of Mortalities of Various
Species Exposed Via the Lung
to Several Concentrations
of Ti0g in Chamber Alr

Elemental
Compound Equiva%ent Duraticon
mg/n® ng/m hours Dog Cat Rabbit Guinea Pig BRHat
17 14.2 101 - - o/8 3/18 0/9
Pathclogy Some kidney and lung Jdamage was oheerved.

Jemmtolozy XNo significant changes were chserved,

5 February 1946

101926y
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PROJECT WO, 24 TOXICITY OF TO5 DUST BY INHALATION

Substance TO5

Special characteristics - insoluble in water, soluble in bicarbonate
Particle size - Mean 0,72 , Standard deviation 2.25.

Concentration Duration of SPECIES

Compoynd Elemeyt Exposure Dog Cat Rabbit VY.P. Rat Mouse

mg/m ng/m hours

19.0 7.72 16.5 130 Mortality 1/6 4/4 12/18 2/2 3/31 4/50
Patholdgy - - - -
Blochemistry —~ = =~ = = =
Growth - 0 - - -
Heamtology ? 4] 0
Henzl Fnetn.

Detailed Pathology Tatmlation

Concentration Duration of BSpecies Lunzg Liver Kidney Bone Marrow
Compound Element  Exposure

mg fm3 hours
19.0 16.5 130 Dog + 0 +
Rabblt + + + + +
Rat + + +

Detailsd Biochemistry Tabulation

Concentration Duration of Bpecies Urine Blood
Commound EFlement ZExposure Protein Suger Creatinine ¥WFN  Drea
mg fm> hours
19.0 16.5 130 Dogs 3/3 &3 0/3 3/4  2/4
Rabbits 10/10 7/10 0/10 37T 3/7
Cats 2/2 3/2 0/2 2/2 2/2

5 February 1946

1619245
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Project No. 130 (continued) 2.

A polarographic method has bmen devised for the determination of (w216
with a sensitivity of 1 gamma/ml.

C. Diffusion Studies. Diffusion experimentes with two different modi-
flcatlons of the Northrop cell have shown no pelymerization of T uader
the experimental conditions exployed - approximately 0.002 molar T with
0.5 molar acetate buffer present. Description of apparatus and other
deteils are given in the May 194F Peogrese Report.

28 Jamiary 1946

101924b -
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CURRENT RESULTS

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

1) Uranium does not agppear to act upon the kidney as a specific enzyme
poison, but many enzymes of the kidney tubular celle may be polsoned
wherever the fall in pE and resorption of free bicarbonate 1e sufficlent
to cause breakdown of the bicarbonate complex of Ug with reeulting
liberation of the uranyl ifon. At body pH particularly in the presencs
of bicarbonate Ug does not act as a drastic enzyme poison for any of the
enzymes studied by us, and for this reason we belleve that most of the
changes in tissues other than the kldney which oceur in uranium poisoning
are secondsry to the kidney damage, provided that low doses of uranium
are in guestion. Massive doses may cause general enzyme polsoning.

In addition to carrying out a conslderable amount of work on the
action of uranium compounde on the activity of a number of enzymes, we
have worked out some of the fundsmentals of the reections of uranium
compounds with proteins. This work has been applied to the analytical
determination of micro amounts of uranium, and to a study of the mechanism
of actlon of uranlum on the kidney.

2) The genersl mechaniem of uranium poisoning ha® been fairly well
established. This mechanism states that ¥yl is carried in the plasma

chiefly as the blcarbonate complex, which is very slightly dissoclated,

and that this complex passer harmlessly through the glomerulus by flltration.
In the tubule wherever the pE falls below 6.5 spproximately, and especiallly
in regions where most of the free bicarbonate has heen resorbed, the bi-
carbonate complex of UG 18 broken down, with the result that the liberated
urenyl ion attacks the wzlle of the tubilar cells presumably by comblning
with the protein in them.

The evidence for this mechanism is derived from the following work:

A. Chemical work on the complexes of Ug, especially blcarbonate and

protein. ¢

B. Excfetior studies of urenium in the cgse of acid and alkaline
urine, and with bicarbvonate perfusion.

C. Staining of kidney sections for Ug under conditions described in B.

D. QCatalasuria work carried ocut by Dr. Wills under the conditions
described in B.

1019247 i
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The genersl mechanism proposed for uranium polsoning of the kidney
m ght be spplicable to mercury with some modification of the chmmical
detalls, and perhaps to other metals,

3) The action of U, has beer shown to be of a different nature, since
this material 1s probably transported in combination with plasma
protein and possibly also as colloidal U, oxide or hydroxide, and
cannot pass through the glomerulus to any great extent unlesa proteln
aleo is passing. The fact that Uy is less toxic to the kidney after
intravenous injection than Ug is in accordance with this idea.

4) The oxidation-reduction potential of the Ug~U, system has been
established and we have shown that the reductlon of Ug te U, within
cells of the body should be thermodynamically possible. We have studied
the kinetics of the reaction and find thst they are slow but easily
measurable. However, Ug does not appear to enter cells in the body
appreciably with the possible exception of the kidney tubular cells.
Evidence hat been accumlated to show that in plasms some oxidation of
U, may occur.

§) The oxidation-reduction potential of the Ug~U, system has been
found 20 negative that Uy cannot exist in the body.

6) Uz is ao unetable that 1t could not exist in the body in appreclable
concertration,

7) We bave shown that the excretion of Ug can have little to do with

the intake of U§ at a given level, at a given time after exposure, unless
certain factors are rigidly coantrolled. If the urine is acid, much of the
uranium will be undcubtedly be retained by the kidney. If the urine 1s
alkaline a much higher fraction of the dose will be excreted. With a
glven sxposure, excretion msy be a good sign, and retention a bad sign.

3} We have déveloped the urinary catalase test for ealy detection of
the action of uranium on the kidney, and we have set up a convenlient
urinary phosphatsse test for the same purpose. (The appearance of
phosphatase in urine after uranium noisoning was first reported by Furth
and cowdrkers at Cornell Medicael School).

9) We have made a detailed study of Ug complexes and thelr dissociation
which has contrituted greatly to our understanding of how uranium functions
in the body. This work furnished the basis of our interpretation of the
mechanism of uranium action on the kidney, and it has also contributed

to the egtablishment of the protein separation of uranium from interfering
substances in the quantitative analytical method for T worked out by

Dr, Neuman's group,

_w



10} We have demonstrated that a sizable fraction of the urinary protein
found after uranium poisoning must be plasma albumin. Thie wae done
using imminologlical technique to identify in the urine beef or horse
serum albumin injected into rabbiis previously polscned by intravenous
injectlon of uranium,

January 29, 1946

1019209
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PROJECT ¥, 156  EXCREPION, TRANSPORTATION AND RETENTION STUDIZS
AFTIR ADMINISTRATION OF Tg AND 7,.

Qurrent Results With iatravenous bicarbonate infusicon, sufficlent
bicarbonate can bs found in the urine to account
for the excretion of T as bicarbonate complex.
Bicarbonate clearance was determined.

Personnel A, Dounce
H, Wills

% Febraary 1946

1019250
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Inhalation Toxicity Studles of 'I‘CJ.‘ Dust

SUMMARY OF ACUTE TOXICITY STUDIES ON ANIMALS

EXPOSED BY INHALATION TO '1'014 = DU

COMPOUND ELEMENTAL DUBATION

Tl BQUIV
(ne/%3)  (ne/w)  (bows)

RABBTT G, FIG BAT BOUR

18.16
3627
Ou42

11,37

180 6/6 /20  13/20  55/55
2,05 180 4/6 0/20 /20 12/70
180

Total Exp,
0426 1/6 0/20 3/60
Head Exp,
3/5

CHEMICAT, ANALTCED

1019251

Numeratar 2 No, dead
Denoainatcr & No, exposed

Gross examination showed severe lung and kidney dammge
at the high concentration and only siight damage of the
same crgans at the lower concentration,

The rat and rabbit showed blocd celluler changes only
at 18,16 ag/n’,

wes ptriking in the rabbits at the 18,16 mg level, while
the rats and gulnea pigs showed & very sumall gain in
weight at the same level., A% the 3,27 mg level all the
species lost weight after the exposure started but
regained it during the fourth and £if+k weeks so that a
slight overall gain was shown at the termination of the
experiment, 4 gain In weight of all apecies was noted
at the 0,42 mg level,

of the blood end urine of the rabbits sbowed significent
changes at all levels,

Febtuary 4, 1946



SUMMARY OF ACUTE TOXICITY STUDIES ON ANIMALS
EXPOSED BY INHALATION TG TCl;~-DUSY

Dmtion Animal Species
Compound Elemental

(I-%%Bj Wm Rabbly _ Rat Mouse

0.16 0.10 0/10 0/19  0/47
Reight Responge: There was no apparent retardation in
growth,
Biochemical Datas
Urine

Catalase - Doubtful increase
Protein = No appeerance

Sugar -~ No appearance
Amino Acid N = Slight increase when expressed in mg %

Blood

NFN - No signifieant change
Urea N - No significant change
Amino Acid N - No significent change

{kwz) February 5, 1946
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SUMMARY O ACUTIE TOZICITY STUDIES ON ANIMALS
EXPOSED BY INHAIATION TO TCl,-DUST

Duration Animal Species
Compound Eleaertal of ‘

1,6

# Ten rats were fed daily 50 mg of sodium citrate,
Yeight Regponset There was no apparent retardation in growtkh.
Biochemical Dgta:

Urine

Catalase - Slight increase
Proteiln - No appearance

Sugar ~ No appearance
Blood

NPN # No significant change

( Februexy 5, 1946

019253
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TOXICOLOGY SECTION

Current Resulis Index

Summary of Toxlcological Measures Applied to Animals Serving as
Inhalation Controls

Project 16

Project 17
Project 18
Project 19
Project 21
Project 22
Project 25
Project 2
Project 2B
Project 28
Project 29
Project 30
Project 48

Project 49

Sunmary of Toxicological Results of Animale Exposed
by Inhalation to Cw616

Toxicity of TCgF; by Inhalation
Toxiclty of T nitrate by Inhalation
Toxicity of TF, by Inhalation

Toxicity of 10, by Inhalation

Toxiclty of OF4 byyInhalstion

Toxicity of Tg0g by Inhalation
Taxticity of 70y by Inkalation

Poxtelity of TCl, by Inhalation
Toxicity of C-216 by Inhalation
Toxleity of Hydrogen Fluorlde Vapor by Irhalation
Tests of Respiratory Protective Devices
Glutamic Acid

Urthary Protein

Project 50 & 75 Detefsination of Early Tubular Damage

Project 52
Project 58
Project 59

Project 60

(019254

Urinary Alkaline Fhoephatase Activity as a Sensitive
and Early Index of T Poisoning

Riboflavin
The Mechanism of Bicarbonate Action in T Polsoned Hats
Mortality of Mice Exposed to TOg¥g,

Vitamin C Metabolism in U toxicity



Project

Project

Project

Project
Project
Project

Project

Pro ject

Pro ject

Project
Project
Project
Project

Project

14 April 1946

1019253

19

92
93

109
110
113
120

12
157

138
140

141
165

R

Comparison of Relative Efficlencies of Filter Papers
in Sampling T Dusts

=216 Analysis

The Study of the Influence of T Administration by
Parenteral and Pulmonary Routes on Intemsity of
tAlkaline! Phosphatase Activity.

Sarbohydrate Metabollsm in ¥ and ¥ Polsoned Animals
Changes in Blood Potassium and CO5; in Acute T Polisoning
Mpproximste Inhalation Toxiclty Studies

Inhalatior Toxicity Studies of Tribnol, Chlorthane, 890
and 891

Method of Anamlysis for Gasecus 891 Compounds

The Use of Blood Clotting Time as an Early Clinicel Index
of Toxicity Resulting from T and C~Z16 Compounds

Toxicity of NagTg07 ° 4Hg0 Dust by Inhalation
Toxicity of 'Hi-Grade! Ore by Inhalation
Toxicity of T0, * SHgO Dust by Inhalation
Toxicity of (NH,)37g07 Dust by Inhalation

A Pilter Procedure Bacilitating the Analysis of Uranium
Dust Sample Taken by Means of the Fillier Paper Dust Sampler
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STIOMARY OF TOXICOLOGICAL MEASURNEE APPLIED 20 ANIMALR
SXAVING AS INEALATION CONTIOLS

T

Centrols | Experimentd of

‘rﬁuﬂiu of| Uriterien TFE0T:S
- Hours| Days: Toxisiey ' Dog | Nabdid & Ty

' 091K - 90 | Morbalily 0/5 /1
: ? ,» | Patholegy . %/5 ' 10/
] i | Grons Ptlh.! o/8

Blood ¥FPN
Blood Ures
Growih ‘

=
OOO'&P-.
5

\dlllllll

1

!mglg‘z 55
Mordality
Pathelogy
" Oross Path.,
" Blood KPM
Blood Ures

Growth

e el ma L e

T PO S)

(& LN LN

(I 3 B I I |

_Bematology

|

3R

21-AC 180 30 Mortality
i Pathilogy
Gross Path.
Bloed FPH
- Blood Urea -
- Bleod G
. Blood P
© Growsh
_Hemptology = 0/5 0/}

g3
£52
8

(& 1% 3% |
et Py
m,g_a‘_"'--
kﬂ\!l‘gF
C:H

538
P O

[ BN N B B P W Rt (o 0 = B B B

1P O 4R

) o
oooooﬂ&mooooﬂﬁo oe
X

21-BC 216 36 . Morselity 0/5 O , :
Pathology = 5/% - 25/25 | 17/20 |
' Greas Path, U4/5 22/28 :

. Blood NPX 0

. Blood Ca 0

¢

(4]

- Blood P
- {drowth

E " _’
>R

¢ ,
: Hematol 0 - -
21..0C 186 - 30 Morwality  0/12- - 3
Gress Path, 0/2 @ 2/2 ! r/ah - :
Blood NPYW 0O - 0 F _ - .
 Blaood Ursa O 0 f; - -
: Grﬂrth 0 . 0 i 0 0 0
ematology 0/10: - - 0l1K -

9626101

*Ustimated from Patheloa Report.

Pathology Notes: None of the animals in any of the five groups showed chamges
compatible with T=polisoning. The numbers indicated in the numerstor indicate
the number in esch species which showed some abmormality, either grossly or
histologieally, Chronic interstitial nephridis was the most commen finding,
occuring in 20% of the animals. HMajorisy of guinea pigs sheow evidense of
phneumonia, MajJority of rabbits had encysted livers.




Detalled_Elochenicsl Sebulatics

2-20-h6

: - T TEINY } rrn'r——';
‘Duration of; ]mmn- i ’ : i-
 Cemtrels mﬂ sure iﬁpoelu Padelini Aeid {hu ;h.guu Sugay WPK “!‘!. G ‘l'
, ours . ; _ S
091K —~ vy - o o . :0!9*015 . -
- ; Rabbive: - 1 - - - - ofieof10 - -
092K ~  Dogs - - = e < o5 of8 -
‘Rabbits - - - - - oflbof/1d - -
2148 180  Degs o/5 - - - . o/% o/s o/% of5 o
Radbits 057 - of7 - ofT ©o/12¢/12 of120/12
2130 216 Do 0/5 - - - 0/% ofS - ofs of5
Ragits o?‘m o/10 of10 o/T of;m 0,410 - ofm a,‘m
700 126 Dogs  ©0/10 0/10 - ofizofi2 - =
Rabbise: 0/10 0/10 - - ofwo/i0. - -
1019251
GFS/tmd
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SUMMARY OF TOXICOLOGICAL RESULTS OF ANIMALS
EXPOSED BY INHALATION TO Ce616

PROJECT 16
SUBSTANCE -TF'6

= extremely hygroscople, hydrolysing on contact with

alr to ) and E.
Particls Si¥e = Oufy, standard deviation of 2,27,
CONCENTRATION " Duration | Criterion 8 P ECIE S
Compound | Elexzent | of of ! Guinea
. Bxperiment |Toxleity [Tog | Rebblt . Pig I Rat | Mouse |
i
2284 1540 10 min, Mortality | = - 6/15 | 15/20 { 19/20 -
Pa.thology - - - $ . - -
1083 730 10 min, Nortality | - - 3/15 6/20 | 14/20 -
942 636 10 =min, Mortality | = - 2/15 2/20 | 4420 -
23 15.5 0.5 hrs, |lkortality |- | = - - | 19/20 -
» 1,0 brs, | Mortality | = - - - | 20/20 -
240 hras, | Mortality | = - - - | 17420 -
20 12.5 | 180 hrs, Mortality [2/5 1o/10 | 9/20 |15/20 | 20/20 -
Pathology * 4 - ¢ - -
Gross, Path, 4 + ¢ + ) -
Blood NFN + * - - - -
I Blood Upea > o - - - -
i GI'O'lth + * * ! ‘ - -
i Hematology | ? - * [ - -
] !
- z . 132% brs, |MNortality | = - - ' 3/20 - -
!
" I % | 104,5 hrs, |Mortality | = 9/10 | - [ - - -
| J Urine Cat, @ = + - | - - -
\ 4 Urine Pmtn - 1 + | - E - - -
‘. ! .
2,9 | 2,0 ! 17 nre, Nortality (1/5 | 8/10 . 1/20 | 0/20] 23/25 | 1/18
: ] | Pathology :
l j ; Blood NPN | + " - - - -
E |Blood Urea |+ | 4 | = - " -
! ) Blood Ca - j . - O - ! -
; ! { Growth + N - i 0
‘ i Hematology : : i {
: ; ; ;
0.3 . 0,2 |(175 hrs.?) |Mortality 10/% o/1c - 0/20 | 1/19; 1/19 | 0/18
j : Pathology : é
: ' Urine Cat, | = . U B
% Urine Prote | = . ? PR 1 - ; L ™
| | Growth 0 ;0 ; 0 P00l - 0
j | | i i i H
Numerator - No, of deaths or positive values, 0 - Normal
Denominator - No. of animals studied, + = 3light change
¥ « Previously exposed to "flood'
concentration '
(wz) 1019258 February 5, 1946



MORTALTTIES OF VARIOUS SPECIES FXPOSED VIA THE LUNG
TO 3 MG C-616/%°

Elemental KORTALITY RATIO
Compound Equiv, Duration Dog Rebbit G, Pig Rat Hamster Mouse
ng/n° ng/u hours
3 2 17 1/5 8/10 /20  o/20 2/19
13 23/25

nunerator £ number dead
denominator = rumber exposed

CAUSE OF [EATH « in rabbits end mice appeared to be due to renal injury typleal
of T-toxicity, In ell other specles, death was due to naturel
causea or of doubtful origin,

WEIGHT L0SS ~ was not so pronounced st the 3 mg/m® level as at the 20 mg/iB
concentration.

(kwz) February 5, 1946
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REXPOSAD BY INNALATION TO T¥¢

(Fret 30 &ays of Ghronie Studies)
sristics - lxt::olr hygroseopic, hydrelyuing

]
oL gonbtaas with aly to l-oar

Partigle 9ise ~ Hean bdelow 5.#}4.

»

\,
RKESULTS OF ANIMALA

W"ﬁuﬁu of ~ Sriterien e S
™ Co Tilemegt| Experiment | of
! jadgtimeluLFw_JEBﬂﬂ Deg | Ry |
i i 3
0.30  : 0.20 ! 1% | 32 |MNertality i 0f3i9 {1/178
' , ; : : Pathology - -
[ ; i i Rematology L= -
; ! 5 - Helghts - 0f19 0 o
; ; { ‘ Bleed XF¥ | 0f19 | =
; ; i - Amino Aoids/Crestinime : Of18 | -
! : i " Urinary Protein P e -
‘ i * Liver Fumctioen ; Y 44
0.075  0.05% = 156 | 32 Mortality " 0/15 {0/165
: ' i Pathelogy L ow o
Homatelogy e -
Weights f' ofi% | «
Bloed PN - 0f15 | -
- Amime Aoids/Creatinine - 0/15: -
Urinary FProtein -

Liver Tanotien

Numerator -~ Ho. of deaths er positive walnes.
Jenominator -« Ko. of animpls studied.

0 - Normal Values

¢ = Slight Change
4+ 4 « Noderate Changs

10192b0
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gy TQLICITY OF TO,F, BY IRHALATION

PROJECT 17
SUBSTANCE - TOF,

Special Characteristice - water poluble, sowewhat hygroscopie
Particle Size - bulk dust; MNean 0,65 , standard deviation 2,1
within exposure chamber; Mean 1,3 , standerd deviation 4.0

Concentration Duration S PECTIE S
of Criterion of
arine xiclts Pog Cet Rabbit G, Plg  Ret Nouse

Run 1 Nortality

L o 44+

+* g et
++ 0 +
'Y

. Q

12,2 45,7 9.4 102 Blochemistry

7

g

§
F2233

2/2  20/20 11/20 0/20 20/20
+ +
o
L 4

1Hig

o
&
<
o]

RBun 2 Mortality /30
Pathology
2.8 $l.4 2,1 160 Biochemiegtry
Growth
Hematology
Renal Clear-

&2

1ol
e
'OO'
PEintg

Bun 3 Nortality
Pathology
65 4 (23 +50 168 Biochemistry
- Growth
Hematology
Renal Clear=~
ancep

0/10 7/51

SRERE
| BEEEE
+4
ERERE
|

11}
R

Run 4 Mortality 6
Pathology

19 ¥ 08 14 165 Biochenistry
Growth
Hematology
Renal

function

o
S

3 /23 0/10

i1l E‘

Pild
o

it}

i1t

rgee

Huserator =~ Fo, of deaths or pogitive valuss
Denominator = No. of animsls sgtudied

Normal

Slight change

Nerked change
% Extreme change

£

+ Ope additional rabbit died because of an intestinal obstruetion.

** There is some doubt that these animals died of T-poisoning. Histological examination
(in progrees) will clear up the point.

(owe) 1019201 | Pebruary 5, 1946
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T0.F,
Detailed Pathology Tabulation
Corcentration Duration of Specles Timsues
Corp, Eleme Jung Liver Kidrey
hours
Dog + » b b
Rabbit & ) “dd
2.2 9.4 102 Cat -+ * + ¢
Ret » 0 -+
Dog
2.8 2.1 160 Rabbit
Rat
Dog
65 50 168 Rabbit
Rat
Detailed Biochemistry Tabulstion )
Urine Blood
-Concentration Duration of Species Protein Amino Cataw Phos- Sugar NPN  Urea COp
¢ Acid lsge phatage
hours
Doge 0/l 22
12,2 9.4 102 Cata /2  2/2
Rabbita o/k  5/5
2,8 2,1 160 Rabbits 10/10 10/10 e == 8/10 = 5/10
285 450 168 Rabbits 3/20 7/10 4/10 0/10 3/10  3/10 e~
19 14 165 Rabbite ©0/13 1/6 1 == 0/15
Dogs /3 Of3 o= 0/3
F8192hH2
{kwz) February 5, 1946



PROJECT NO, 1B TUXICITY OF T NITRATE DUST BY INHAIATION

Sumpary Table of Hortellties of Various Specles Exposed
Via the Lung to Severzl Concentrations of
TeNitrate Dust in Chawber Air

THGB T metal Duretion
Equiv (Hrs.) Dog Cet Rabbit G.Pig Bat Mouse
(ng/n3) (mg/wd)

20 W.6 m - - 8/10 2/20 2/30 1/40
158 - 14/20 given oate alone
4e5 24 158 o/5 &/t 16420 0/20 0/60
' 145 10/30 _ given oats alone
2 1 185 L/10 given ocats plus
ascorbic acld
180 0/22
121 074
Y, 46
0.5 0.26 : 178 - - 6}30 “ 2/43 2/50

Numerator equala number desd
Dencmipator % . expoaed

(xwz) ' FPebruary 5, 1946

1019263 a
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MCRTALITIFS OF VARIOUS SFECIES EXPOSED VIA THE LUNG
TO SEVERAL CONCENTRATIONS OF TeNITRATE
IN CHAMBER-AIR

Rabbjt G, Pig Reat MNouge

A20 10 111 —— - 8/10 2/20 2/30 1/

he5 2,3 158 ofs 4/4  16/20 0/20 0/60 6/100

14/20 {ocats alone)

2,6 1.3 185 o g w——— 10/10 (oats alone)
4710 (oats ¢ wit, C)
180 Ll —— o - 0/22 S
1,2 0.6 99 Ofh e - —— e s
{median)
0.5 0.25 178 — 6/30  wmm 2/43  2/50
(xws) (019254 Februery 5, 1946
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DETAILED BIOCHEMISTRY TABULATION

Tunitrate
Blood Urine
Elemsntal Chenistry Chexistry
_ﬁgﬁyinﬂﬁﬁ&uijﬂmLJELlmLLJ&LJmmwhjmmuaahu_jﬂuh;_
20 10 Dog LRI + * .
Rabbit : < + g 0 o o
Eat L4 + - o o o
heb 2.3 Dog * + o o o o
Reabbit * + 2] o ] o
1.2 0,6 Dog o o o 'l $ » ° Sone abnorm«
! | alities in
| ? ? glucose
i | ; tolerance
0.5 0,25 Rabblt . + | 4 o | + . o 1 4
; H ! i i : {

o = not done

~ g negative results
4 = positive resulis

A special study on rebblbs showed that exposure to spproximately 1 mg/'m3 of T=nitrate
for sbort periods of time was sufficient to produce urinary excretion of catelase
and protein and marked renal demage,

On histologioal exemination all the apecies studled sho

studied with the exception of rats at 0,5 mg T-nitrate/m”,

renal demage at the levels

The rats exhibited an elevation in blood NPN, btut no significsnt change in total bloed
C0O, was observed,

(kwz)

1019265
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SOMMARY OF TCXICOLOGICAL RESULYS OF AFIMASS NXPOSED
BY IREALATION 20 T.NITRATE, UNIT 8

{(First %0 days of Ghrenic Studies)

;:‘_‘mglﬁ Turation of | Criteriea l’ﬁl!"
{ Compound n-st . ot
(e aa(n’ Jox Dog | Bwhuit |G, Pigl Wy |
0.30 0.15 | 133 | 3 Nertality |{1j2* Y% |Yx 'o/153
. : = Pathelogy [81ight of % *+ !0
i [ . Gross Path,| ¢ .k .
| Blesd /¥ , 0 : 0 | x  x
- Bloed Urea | x . [ x . .
{ : _Grewth 0 ) | o £ 0 |
: ‘ Hematology 0 N 4 | x {0 ;
: : ' Remal C1. + S | x i '
; : "Liver Yung. ? [ i x ;0
H H } : i’ — E i
2.0 1.0 | 133 { 30 Mertality o/20 ' W fz‘p ‘ojNT
; : -Pathology ¢ ; 4 ; B )
: Blaod NPX 0 . . |
‘Blood Urea x x . e
. Blood co, + D ¢ x x
,Growth ~ ; O N 0 0
: Hematology . 0 x % 0
. _ : .
Yrer blopsy
I Turation
, © sration | of URINZ - 3000
;ﬁhm 3 %mﬂ s suino sphe- 1
[ ng/m} | ngint Hour i9s | Proteinjicid {csgg.-_-_lt_a,n Sogert ¥V¥ u:d_&ﬂ
; i : - \_ {__
P 0,30 0.1% 133 .Dog P T 0z ! x " & x O
! Redeit |} x * S % [ @' x ' x
¢ 2.0 © 1.0 133 : Dog . x x N - x 1+ R *
! : " -
‘z ‘ '
X - not done
* . dats net avallable yed.
0 « norsal
+ =~ abnormal change
18192b5%
hnd
2re 6



SANRY OF TOXIDOLOGICAL XINULTS OF ANINALE
AEPOSED 3Y INEALATION ™0 T RITRASS, TNIT &

(Fiest 30 daye of Ohrente Stuéiae)
g ~ Fuirly mh shanging on sentast

hlg :'m ' stEndard davistien 2.9.
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PROJECT ®O, 19 TOIICITY OF T?A BY INHALATION

Table of Mortalities of Various Specilep
Exposed vie the Lung to Several
Concentratione of TF; in Chamber-iir

Elemental
Compo Equivalent Puration
(gngBd (mg/m>) {hours) Dog ___ Cat bb G.Pi Rat __Mouge
22 17,2 170 1/ 3/3 1/3 3/20 619 0/100

Cauge of Death was epparently kidney damage.

Pathology Lung as well as kidney damage was
pregert in these animals,

Hematology No significant changes.

(kwz) February 5, 1946

1014268 L .
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PROJECT NO,Z1 TCXICITY OF TO; DUST BY INHALAYTION

Table of Mortalitles of Various Species
Exposed to Several CUoncentrations via the Lung
of TO0z in Chamber Air

Elemental
Compound Eauivalent Duration
ng/9® mg /m3 hoursa Dog Cat Rabbit Guines Pig BRat Mouse
22 19,4 140 - - 6/10 1/20 o/15 0/40
10 8.5 165 of6 - 1/ A 1/18% 044 1/45
2 1.8 165 - - o/ 0/18 1/44 0/45

Cavuse of death appeared to be kidney damsge.

Pathology some lung damage was noted.
Hematology leukocytes, erythrocytes and hemoglobin showed

a rige, Neutriphiles evidenced a rise and
lymphoceytes a fall. Platetets rose in the
rabbit.

*  Death?
** TDenth not 4t. T

5 February 1946

1019271
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EXPOSED BY DUHALAYION £0 20,
(Initial 30 Days of Chronic Stwdies)

particles.

Cherasteristics = insolubdle, dark-browvn material with ame rphicus

Medlan Purtigcle Weight Size ~ 10 mg level «~ 1.9 ~ 2,243 /g 1.3 - 1.5

1 ng lovel =« 1.8 - 2.2}4 g 3.3 « 1.7

QONCENTRATION | Duration a!’; Criterien ° TFiC¢i1v} .
: - Experiment of !
1&* ’ -% Tays ! Toxiclty Deg Radbid iIll. Iut
1.3 | 1 13! 32 Mrtallsy o/is 2/18 o/ lof1%
l ? " Fathology no T shanges - |- ae T changes
! : fyoss Path no T ohenges ne T shanges : - ‘ne T changes
f  Dlcod WY e 1 . - -{
- Bleod Urea ? t | - C - i
i Urinary : i i :
} ! Prosein ‘nommel - nermal ! - , -
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: ! ) ;
S 113 1 1w % Mortality 0/18 % ofim A
Pathology no T changes i ¢ ‘me ¥ uhngni
Gross Path.no T changes % § T ine T ahanges
| Blood PR | 1es - R
i.. Blood Urea 't s’ 2% - |
1 Urinary =3 LS "-
i Frotein normal - S s - :
: Growth norsal ¢z 3 norudbadin:
; f ' Hematology no echanges - ] ' ne changes |

i

* namerator - No. of deaths or poesitive values.

L

denominator - X, of animale studied.

*% Al] values within normal range. Dogs at both levels showed drep of abowt 15 mg
Two wseks latsr nitrogencus gonstituenis regained

in K, P.H, at 20%h week.
previous concentration,
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STMMARY OF TOXICOLOGICAL RESBULTS OF ANIMALS
EXPOSXD BY INHALATION 20 6?2

1. Mortalisy data for animals exposed to orz for two Tehour perieds,

Conosantrasion, parts

i Total Numder of
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OF, per million by vel.; for 100% wortalit

- L e e
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| Rpbbite

I1I, Exposure of 30 dey's durstion to 0.1 ppm.

HE L i
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i \ ,
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PROJECT NUMBER 28 INHALATION TOXICITY STUDIES OF C-216

SUMMARY OF MORTALITY STUDIES CON ANIMALS EXPOSED

BY INHALATION TC EIGH CONCENTEATIONS OF

C-216
Duraéion of (Potal Mortality 14 Days After BExposure)
Concentration Exposure Rabbit Guinea Pig Rat Mouse
10,000 ppm 5 minutes g/8 D/ 45/45 45/ 4%
1,000 30 minutes g/8 /20 45 [ 45 a5 f45
500 1 hour g/8 20/20 50/50 50/ 50
200 3 hours g/8 18/20 45 (4% 50/5/0
100 7 hours 7/8 0/20 27/50 43/as5

Death in all ceses appeared to be due to respiratory
failure. Kidney damsge became evident only in those animals
which survived for several days or mere after the exposure.

Numerator = number dead

Dencomirator = number exposed

February 5, 1946

N
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SUMMARY OF ACUTE TOXICITY STUDIES ON ANIMALS
EXPOSED BY INHALATION TO C.~216

Concentration Rabbit Guines !55
Duration Full Head  Full  Head

ppm.  mg/md {hours) Dog exp. exp. exp. exp. Hamster Rat Mouse

25 39 95 5/5 18/18  9/3 15/30  4/12 12/12  49/49

g.5 13 160 5/5 19/19 9/10 /2%  2f12 0/30 4/38  10/s50
(136 hes.
exposure)

4 6 176 0o/ 2/10 3/10 1/12  o/12 /21

0.5 0.8 124 o/s ofi0 1/12 1/12  1/12 0/10

{in progress)

Cause of death appeared to¢ be respirstory failure.

Pathology - In surviving animala kidney damage was more
prevalent than lung dzmsge as concentratlion was
reduced.

Growth ~ At the higher concentrations growth was definltely
retarded in all species; at 4 ppm only the full
exposure Tabbits lost weight, At C.5 ppm all
species are gaining welght.

Numerator % number dead

Denominator #= number exposed

Febrmary 5, 1946

10192717 U



SIMMART OF T0XICOLOGICAL MASULES OF ANIMALS 2XN0§ |
BY INNALATION 70 EYDROGEY FLUORIDR-YMOR

RN

Introduced inte Nrposure-Unit as KP.Monemer at 100 €.

Uemoeniration | Duration of | Uriterica FFPYCI XS —
of Compound rinemt | of [ Ouines ; =
ag/ns | p.pen. ﬁ Toziolty Rgt _ |Mouse ' TFig |Rehbit Deg
! 2% | 13 | 166 { 29 Mertality 29/29 |18/18 S 0f20 |0/18 i0fM
?' 3 o !hmuw 2/204 | - - 'n/208 b/,
Gross Fath. i - .o/ {110+ 'l
Blood Ca. - - - t0/10  ‘ofh {
Bloed -_ ; | 5 g
Phosphatase; - . o= - | - of%
/ ‘Growkhy , Severs fSevere; 4125 8% s :
! Loss  Loes ; ;
Hematolagy | 3/10 - - . 0f/10 of% :
Blood Coag. ‘ _
. Tents i - .- - v |
Urine, Prot.,; : ;
B - 0 - 0w -
7 .6 166 P Mortalisy | 0/15 o/  ojt0 w/z2" 0/ |
: Patholegy 7 _ : 7 . 75 t "10 i; %
; Groea Path, 0/10 .0/5 0 .0 _
% - Growth 22%  +9% 4318 §¢{7$ 4 gﬁ
Urinary 7 - - - " Inorease =
[ Blood 0035. 0/“ .- - P e - :
: F-8%crage Inereass - - j - Inoreass .

* Two Hesd-exposed rabbits &ied sarly in the sxperiment appareatly from sscidentel

injury.

2h mg levsl

Fathology in doge confiped to deganerative changes in testas, hamorriage in
lungs. Pulmonary and rensl damage in rats.

Blood cosgulation tests shoved hypsreeagulsability, hyperprothrembin time

and elevnted fibrinogen levels ia dogs =nd rabbits.

HEB/hnd
2-18-146
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PROJECT KO. 30 TESTS OF RESPIRATORY PROTECTIVE DEVICES

Current Resulta

Respirstor filters and canisters showed different degrees of efficiency
azainst 8 T compounds.

Of 14 respirators tests

l. Mine Safety Appliances Respirator BM Z153 showed the grestest
effieiency in all tesis.

2. CESCO Healthguard, Willson 750-L and Chemical Warfare Assault
tAerosnl?! masks were likewlse acceptable in a limited number
of tests.

3. A1l of & respirators were acceptabdble for use with TO¢ 3Hg0;
9 of 12 respirators were acceptable for use with 'Hi-Grade’
Ore. Against the remainder of the compounds a certain variable
oumber of respirators were acceptable.

4, The Mine Safety Appliances AliService Canister Model S, BM 1434,
showed the greatest efficiency in this group.

5. XNone of 4 respiratory protective devices was acceptable against
TCl,.

6. A standard group of respiratory protective devices was selected
and will be the bagis for future tests.

Respirator tesis against 890.

The Willson University Canister, BM 1433, and the Mine Safety Appllance
All Service Model S Canister, BM 1434, offer a high degree of protection
agalnst atmospheres containing 0.01% of 890 for at least & hours.
Decisions as to their acceptability must await furiher toxicity data.

Pharmacology Report No. 14
District File Yo. M=1676
11 April 16

1019279



PROJECT NO, 48

Current Results I.

II.

Ferennnel

GLUTAIC ACID

Administrrtior of flntermic acld to rTats
given U Acetrte intreoperitonenlly hed no
protective effect.

Tabtite inhaling (M.} U0 dust folloring
injections of glutamic acig failed to chow
vrotective zction judged ™w mortality and

bload XEFYT values.

Stekinrer, Hoterts

II. District Filed Yo. M-1563

Phermecolocy Report No. OB

7 arch 1946

1019280 SR



PRECJEGT NC. 4G

Current Zesnlte

Persennel

District File ¥Nuo,

Fhormacology Revort To.

7 Mareh 1946

A e

1019281 _

URINARY PROTHEIT

Protein of rat urine fellnawine iptra-
peritonecl sdministrotion of U nitrete
showed an =lectrovhoretic vattern like
rat plaxma excernt the ahsence of the
fivrinogen peak r1? the altumin had =
hirher mobility then in nlasme,

Zopherte, Alling

1H=1632
266
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PROJECIS 50 AND 75 DETERAINATION OF EARLY TUBULAR DANAGE.
URINARY YALKALINE! PHOSPHATASE ACTIVITY AS A
SENSITIVE AND EARLY INDEX OF T POISONING.

Current Hesnlts Rats, rabbits, dogs, and cats excreted catalase
and phosphatase in the urine following injection
or inhalation of U compounds.

A large body of data shows catalase activity in
urine to be a very sensitive test of U poisoning.

Personnel Roberts, Dounce, Wills, Lan, Kaley, O'Connell,
Rothermel and Robinson

30 March 1946

1019282



PROJECT NO. 52 RIBOFLAVIN

Current Results Riboflavin as given by mouth does not
alleviate any of the symptoms of T
poisoning resulting from injection of
T acetate,

Personnel Rothstein

No Repord

30 March 1946

1019283
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PROJECT NO. 58 THE MECHANISH OF BICARBONATE ACTION IN
T POISONED RATS

Current Results

A study of the previously observed beneficial action of bicarbonate
in rats poisoned by injection of soluble T compounds has been made to
determine whether bicarbonate acts by diminishing intra-renal precipita-
tion of proteins and by preventing kidney damage. The hypothesis that
bicarbonate may cause a more rapid excretion of T from the kidneys was
also tested., The progression of renal injury and regeneration was studied
in a serial manner.

Eighty rats were employed comprising four experimental groups of 18
animals each and a control group of 8 rats. Determinations were made
of urinary volume, pH, creatinine, urea, and protein, and of blood non-
protein nitrogen, urea nitrogen, and creatinine.

The usual effects of T poisoning were noted in all of the animals
whether or not they mceived bicarbonate after the injection of 0,3 mg. ¥yl
acetate per 100 grams of body weight. In each case a marked rise in
urinary protein occurred and was followed by a sharp fall in the ereatinine
excretion. At the time that the blood non-protein nitrogen and urea
attained maxinel values the creatinine reached a minimum. In each case,
the urine volume rose cn the first day after injection and reached a
maxinun & short time after the blood non-protein nitregen bezan to fall.
The animals receiving bicarbonate after the injection exhibited a greater
total output ¢f urine than did the other groups although bicarbonate
administered to uninjected rats exerted no influence on urine volume.

In the case of the group which received bicarbonate after the injection
fhe protein excretion rose to significantly higher levels than that of
the other group, while the blood non-protein nitrogen of the latter
group geached a higher level than that of the former, AL no time were
there any significant pathologieal differences observed between the
animals which did or did not receive bicarbonate, Bicarbonate alsc had
no influence on the removal of T from the kidney after injection.

These data are consistent with the hypothesis that NalCO3 decreasex
the toxicity of yl salts administered to rats by injection by aiding the
alimination of protein in the urine. It is concluded that NaHCOy does not
prevent the kidney damage caused by T poisoning but aids the recovery of
the poisoned animals by alleviating secondary effedts such as acidosis
and precipitation of proteins in the kidney.

Personnel Roberts, Spiegl
Pharmacology Report No. No, 266
District File No, M~1632

10197284 L



FROJECT NO. 59

Current Results

PERCENTAGE MORTALITY OF MICE EXPOSED TO TOF,

Days After
Flrst Exposure

Hours of

Exposure

| v 2

o OvPe

Persomnel

.

MORTALITY OF MICE EXPOSED TO TOgF;.

1 2 3 4 5

6

7

8

9

10-14

Per Cent Mortality of Mice on Fox Chow Diet

50
g0

90
65

60
20
90
75

70
30
90
80

80
%
90
80

Per Cent Mortality of Mice On Fox Chow + 0.5%

X = 50
0O 0 0 10 30 40
0 0 0 0 40 80
0 0 o 0 60 &0
0 0 ©0 © 55 55
NaHCOg ¥= 49
O 0 0 10 40 %0
0 0 0 20 60 60
0 0 0 30 60 60
0 0 0 6 42 47

Stokinger, Robertia

Pharmacology Report No. 13

Digtrict File No.

12 April 1946

101928
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PROJECT NO. 60 VITAIN C METABOLISI IN U TOXICITY

Qurrent Results

1. Rats injected intraperitoneally with 0.3 mg. Y1 acetate per 100 g.
of rat showed a pronounced lateration in ascorbic acid metabolism.,
Animals mainbaining a low urinary level of the vitamin were stimulated
by T injection to a daily exeretion as high as 8 times the control. rate.
When 1% of sodium bicarbonate was included in the diet, an amount which
significantly reduced the mortality of the T poisongd animals, womewhat
snaller amounts of vitamin ¢ were excreted., The injection of 0.3 mj.

Y1 acetate per 100 g, of rat caused a gfeater vitamin excretion than did
the injection of the larger dose of 0.6 mg. Y1 acetate per 100 g. of
rat.,

Animals stimuiated by sodium phencbarbital to produce large amounts of
vitamin C exhibited a marked decrease in urinary ascorbic acid after
injection of T. The excretion after administration of the Yl acetate
was approximately half of that prior to injectlon.

2. One per cent sodiwum bicarbonate in the diet of T polsoned rats
reduced the mortality from 50% to 0% but did not prevent renal
damage, Neigher excess vitanin C nor sodium phenobarbital had any
significant effect on mortality rates.

3. The period 6 to 8 days after injection was critical for the poisoned
animals, Nost of the deaths occurred at this time. Appetite, urine volumes,
vitamin C excretion, and growth curves all showed minima during this period.

L« The T poisoned animals showed infiltration of the perivascular spaces
of the lungs and tubular necrosis $n the kidneys. Spectrochemical studies
showed that T had almost disappeared from the kidneys within two weeks
after injection of the Y1 acetate.

In conclusion, this experiment demonstrates thabt T toxieity induces a
significant alteration in the vitamin C metabolism of the rat but that
excess vitamin C has little effect on mortality. Sodium bicarbonate in
the diet can reduce the rate of mortality, but does not prevent tissue

damage.

Personnel Spiegl, Roberts

Pharmacology Report No. 274

District File No. M=1652

12 April 1946

10197284
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PROJECT RC., 79 COMPARISON OF RELATIVE EFFICIENCIES OF FIRTER
PAPERS IN SAMPLIRG T DUSTS

Jurrent Results

1. Comparative test of filter papers Whatman No. 41, B-17, H-18 and
Waterman No. 50 showed that Wheatman No. 4] was the most efficient paper
when air wae sampled at 0.% or 1.C cutic foot per mimute against TOa of
mean particle size 0.4, (thermal preciritator} and at concentrations of
from 14.0 to 20.3 mg. per cubic meter.

2. Hel7, H-18 were each BS per cent as efficient as Whatman We. 41
when sampling was done at 1.0 cubic foot per minute, but were approxi-
petely a8 efficient as Whatman No. 41 when tested at 0.5 cubic foot per
minmte. T

3. Watermen No. 50 was 46.5 per cent as efficlent (range 45-48 per
cent) as Whatman No. 41 at a sampling rate of 0.5 cubic foot per minufe.

4, Reelstance of Waterman No. 5O was sufficlent to allow s sampling
rate of only 0,5 cublc foot per minute.

5. Analytical difficulties encountered in the use of H~17 and HE~-18
indicate that a gravimetric procedure is the most femseible method of
determining filter pesper load wlth thesepmpers.

Personnel Dygert, QOberg, Stokinger
Pharmacolocy Report No. k)

District File No. B-1553

12 April 1946

1019287



PROJECT NO. 92 C-216 ANALYSIS

Carrent Results

1.

A method for the guantitative determination of G-216 ion has
been developed, the basis of which is the inhibition of hog-liver

esterase activity by C-~Z216.

The useful range for the determination of C-216 concentrstions
was 0~0.5 ppm G=-2.6 (by weight) with an estimated error of £ 5%.
This range could be extended to 10 ppm C-Z216 by the addition of
174 ppm zirconium (ZrOClap«8Hz0).

The method yielded valid results in the presence of T compounds
and KaCl.

Carbonate or other buffering lone interfered.

Personnel: Max Schlamowitz

District File: M-1718

Pharmacology Report No. 361

24 Jamary 1946
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PROJECT NO. 93

Current Results

Personnel

Phermacology Report No.
District File No.

Also See Pathology Flles

11 April 1946

1019289

THE STUDY OF INFLUENCE OF & ATMINISTRATION
BY PARENTERAL AND PULBBINARY ROUTES ON
INTENSITY OF 'ALKALINE' PEOSPHATASE ACTIVITY

In administration of U salts by both parenteral
and pulmonary mesns a reduction in the alkiine
phoephatase activity of the kldney bat not In
the intestines occurs.

Roberts, Anders, Splegl

455 and 444

M-1846 (No. 444 1s still in rough draft form)
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PROJECT NO. 109 CARBOHYDBATE METABOLISH IN T AND F
POISONED ANIMALS.

Current Results Exposure to uranium and HF decreased the
ability of rats to return blood sugar to
normal levels after the injection of a
standard dose. The ability to form liver
glycogen was unaffected but the rate of
formation of muscle glycogen was decreased.
The glucose tolerance of dogs exposed to U
nltrate and HF was significantly decreased.
Alloxin treated rats were found deficlent
{markedly) in the criteris studied while the
control group of rate gave the results ex
pected from normal animalae,

Personnel Hobverts, Bishop
Report Being written in form of thesls by Bishop.

11 April 1946

L

1019290



PROJECT NO. 110 Bhanges in blood potassium and 8O0y
in Acute T Poisoning.

Current Results To date severe U poisoning eikher by
pulmonary or parental routes has been
found to cause reduction in total blood
€0, but little or no change in the level
of blood potassium.

Personnel Hoberts
District File No. M-1846
Pharmacology Report Ro. 433

10 April 1946

101979



PROJECT NUMBER 113

WORTALITY OF ANIMALS EXPQOSED VIA THE LUNG FOR SHORT PERIODS
TO SEVERAL COWCENTRATIONS OF P-533 IN CHAMBER AIR

METERED
CCNCENTRATION DURATION RAT MOUSE G INEA DOG RABRIT
ppm {bours) PIG
12850 0.16 0/10 0/10 5/10
1000 14 10/10 6/10 10/10
500 14 1/10 0/10 10/10
g of1
1 0/3
100 14 0/10 0/10 0/10
50 14 0/10 0/10 0/10
Numerator = pumber dead

Denominztor = pumber exposed

February 5, 1946

f1492682



PROJECT HUMBER 113 APPROXIMATE INHATATION TOXICITY STUDIES

MORTALITY OF MICE EXPOSED VIA THE LUNG FOR SHORT FERIODS
TC SEVERAL CONCENTRATIONS OF Tl

CONCENTRATION DUBATION MOUSE

ppm hours
55, 787 1 9/10
21,482 1 af10
4,735 4 0/10
2,148 Be O 0/10

Death appeared to be due to respiratory
difficulsy.

Bo damage found om grose patholegiecal
examinagtion.

Kamerator & number dead

Denominator + number exposed

February 5, 1946

1019293



PROJECT NUMBER 120 INHALATION TOXICITY STUDIES OF TRIBNOL, CHLOETHANE,
€90, and £91.

MORTALITY OF ANIMALS EXPOSED VIA THE LUKG

TO TWC CONCENTRATIOKRS OF 890 IF CHAMBEE AIR

Metered Concentration Duration Dog Cat Rabtit Guinea Rat Mouse Hamster

390 (ppm) hours Pig
50 26 ofs 2/6 ofi2 23/30 16/99  89/89 -
20 211.5 0/5 0/6 0/12 2/29 6/100 9/47 2/6

Cause of Death - appezred due to respiratory failure.

Ho reports_received. Probably lung
hemorrhage.

Pathology

Apparent only in cats, gulnea pigs
and mice at 50 ppm level.

Weight Loss

Hematology - Ko significant blood cellular changes.
Numerator = pumber dead

Denominztor & pumber exposed

February 5, 1946
T
1019294



MORTALITY OF ANIMALS EXPOSED VIA THE LUKG FOR SHORT FERIODS
TC SEVERAL CONCENTEATIONS OF O-g16-CRUDE IN CHAMBER AIR

CONCENTRATION, ppm DURATION RAT MOUSE GUINEA PIG
Metered Anslyzed Rours
500 552 6.5 1010 10/10 10/10
20 2% 14 g/10  10/10 2(9
100 55 14 ofio  20/10 0/10
50 Ow150 14 0/10 2/10 0/10
50 80 14 o/10 0/10 0/10

Mamerator = number dead

Denoninstor & number exposed

FPebruary 5, 1946

101924939
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MORTALITY CF ANIMALS EXPOSED VIA THE LUNG FOR SKCRT PERIODS TO
SEVERAL CONCENTRATIONS OF (=816-FOREISHCT IN CHAMBER AIR

CONCENTRATION, ppm DURATION RAT MOUSE GUINEA PIG
Metersd  Analysed Hours
500 624 9 10/10 10/10 10/10
100 325 14 4/10 16/10 g/10
100 =130 14 0/10 06/10 0/10
Numerator = number dead

Denominator = numher exposed

February 5, 146

18018200



MORTALITY OF ANIMALS EXPOSED VIA THE LUNG FOR SHORT PERIODS
0 SEVERAL CONCENTRATIONS OF C~716-2 IN CHAMBER AIR

CONCENTRATION, ppm DURATICH RAT MOUSE GUINEA PIG
Metered Analyzed Hours '
5000 4596 4.7 0/10 0/10 0/10
1000 746 14 0/10 1/9 - 0/10
500 129 14 0/10 0/10 0/10
Numezator = pumber deesd

Denominator * pumber exposed

February 5, 1946

1019297



MORTALITY OF ANIMALS EXPCSED VIA THE LUNG FOR SHORT FERIODS
TO SEVERAL COWCENTRATIONS OF (-716~-FORESHOT IN CHAMBER AIR

CONCENTRATION, DURATION RAT MOUSE GUINEA PIG
Metered Analyzed Eours
500 7 10/10 . 9/9 9/10
250 14 5/9 10/10 7/10
100 14 0/10 0/10 0/10

10192498

Numerator = murber & ead

Denominator = pumber exposed

Februery 5, 1946
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MORTALITY OF ANIMALS EXPOSED VIA THEE LUNG FOR SHORT PERIODS
TO SEVERAL CONCENTRATIONS OF G-716~CRUDE IN CHAMBER AIR

CONCENTRATION, ppm DURATION RAT MOUSE GUINEA PIG
Metered Analyzed Hours
1000 977 9.5 0/10 10/10 5/10
500 512 14 0/10 10/10 0/10
20 21 14 0/10 1/10 0/10
100 114 14 of10 6/9 0/9
Kumerator = nmamber dead

Denominater = number exposed

101494249

February 5, 1946



W

MORTALITY OF ANIMALS EXPOSED VIA THE LUNG FOR SHORT PERIODS
TO SEVERAL CONCENTERATIONS OF (-816-1 IN CHAMBER AIR

GONCENTRATION, ppm DURATION RBAT -  MOUSE GUINEA PIG
Metered Anslyzed Bours
1000 7 10/10 10/10 10/10
1000 830 3 2/10 5/10 g/10
500 820 14 10/10 10/10 10/10
500 524 14 8/10 10/10 8/10
230 2712 14 0/10 1/10 o/10
100 110 14 0/10 1/10 0/10
Mumerator % number dead

Denominastor = npumber exposed

MORTALITY OF ANIMALS EXPOSED VIA THE LUNG FOR SHORT PERIODS

70 Cmgl6-1 IN CHAKBER AIR

COXCENTRATION, ppm TURATION RAT MOUSE GUINEA PIG
Metered Anslyzed Hours
500 372 14 0f10 5/10 0/10
¥umerator = numher desd

Denominator = npumber exposed

February 5, 1946

I.Ui‘HUO '
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MORTALITY OF ANIMALS EXPOSED VIA THE LUNG FOR SHORT PERIODS
70 SEVERAL CONCENTRATIONS OF (-816-2 IN CHAMBER AIR

CONCENTRATION, ppm DURATION RAT MOUSE GUINEA PIG
Metered Analyzed Hours
1000 14 of10 0/10 0/10
500 065 14 0/10 0/8 0/10
500 309 14 o/10 o/10 0/10
250 14 0f10 0/10 0/10
Numerator e pumber dead

Denominator * number exposed

February 5, 1946

1019301
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HORTALITY OF ANIMALS EXPOSED VIA THE LUNG FOR SHORT FEEIODS
70 SEVERAL CONCENTRATIONS OF CHLORTHAME IN CHAMBEL AIR

METERED DURATION  BAT MOUSE G. PIG CONDITION OF CAGES
CONCENTRATION Hours
ppm
85 14 3/10 10/10 0/10 wet with decomposition products
50 14 10/10 10/10 of10 wet with decomposition preducts
20 7 10/10 10/10 010 wet with decomposition products
100 14 0/10 14/15  0f10 dry, changed every hour
50 14 o/10 ofis of10 dry, changed every two hours
20 14 0/10 0/10  0f10 dry, changed every two hours

Numeratoer

Denominator

Degth appeared due to lung hemorrhage

& pumber dead.

= number exposed

1019302

February 5, 1946
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MORTALITY OF ANIMALS EXPOSED ¥IA THE LUNG

PO SEVERAL CONCENTEATICNS OF TRIBNCL IN CHAMBER AIR

Meter Concentration, Tribmol Duration Dog Cat Rabbhit G.Plg Rat  Mouse

yojel: Hours

100 * 187.8 ols 0/6 0ofi2 1/ 1/97 50/28

100 232.5 5/5 6/6 12/12 40/40 100/100 101/101
wk

20 60 ofs o/6 of12 25/30  1/100 36/9%

¥ Faulty method of metering

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

Cause of Death - sppeared due to respiratory failure.

Pathology -« Iung hemorrhage

Weight Loss = Strikingz only at second 100 ppm level.
Hematology - No significant blood cellular changes.
Numerator & yqmmber dead

Denominator = number exposed

February 5, 1946

_. W
1019303
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MORTALITY OF ANIMALS EXPOSED VIA THE LUNG TO SEVERAL CONCENTBATIONS
OF TRIBNOL IN CHAMEER AIR

METERED GCONCENTRATION, DUBATION DG CAT RABSIT GUINEA EAT MOUSE
TRIBNOL, ppm FIG

15 195.5 0/5 o/6% 012  1/30 2/100 18/93

* One sacrificed. Liver very fattiy! damage not due
to Trlbnol.

Februsry 5, 1946

1019304



W

MORTALITY OF ANINALS EXPOSED VIA THE IUNG FOR SHORT FERIODS

TC SEVERAL CONCENTERATIONS OF TRIBRCL IN CHAMBEE AIR

METERED CONCENTHATION, TRIEBNOL DURATION RAT  MOUSE GUINEA PIG
' ppr Hours
750 6.5 1/10 1/10 10/10
350 1.5 7/10
135 1.0 o/10  ofio 0/10
Numerator = numher dead
Denominator = pumber exposed

February 5, 1946

g

10164305



MORTALITY OF HICE EXPOSED VIA THE LUNG
0 72 mg 891 PER CUBIC METER

OF CHAMBER AIR

METEEED CONCENTRATION DURATION MOUSE

mg/ cubic meter

72 197.8 0/15

Re epparent damace

Numerator = number dead

Dencminator <= number exposed

February 5, 1946

1019306



MORTALITY QF ANIMALS EXPOSED VIA THE LUNG FOR SHORT PERIODS

G

70 SEVERAL CONCENTRATIONS OF 890 IF CHAMBE: AIR

GConcentration Duration BRat llouse CGuinea Concentration Duration Rat Mouse Guinea

ppM. (nours) Pig ppm. (hours) Pig

4582 6.5  4f4 548 14.0 1/4

3452 9.5  4/4 485 14,0 1/4

3135 0.8 35 404 0.3 2/2

3113 0.8 1/2 381 7.0 10/10

HT7 3.5 2[4 344 14.0 0f4

1997 0.3 2/2 265 14.0 0of4

1290 14.0 1/4 223 14.0 10/10

1106 0.3 2/2 223 0.8 2/2
880 5.6 3/6 156 14.0 0/10
849 4.0  3/a 108 2.3 1/2
694 2.8 3/3 97 14.0 0/10
569 0.9 2/2 52 5.8 1/2

38 14,0 of2
Fumerator = nomber dead

Denominator = number exposed

F0143g1

February 5, 1946
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PROJECT NO. 121 METHOD OF ANALYSIS FOR GASEOUS 891 COMPOUNDS

Current Result

A semiquantitative method has been developed that is both gimple and
rapld for the determination of boron fluoride, boron fluoride dimethyl
ether, or boron chloride in a concentration range of 10 to 200 ppm in
air. Boron halide-air samples are drawn for a counted number of

gtrokes through a emall hand pump containing & filter paper impregnated
with turmeric. The color developed after 10 minutes is matched with

& xtandard and the concentration of boron halide is read from a t{able.
The method is most accurste in the range 12 to 30 ppm and from 160-229
ppm boron halide. Vapors of hydrochloric and nitrie acid and of fluoride
mixtures 4o not interfere. GColor is produced by asmmonla in the absence
of boron halides but this color fades before the lO-mimute period required
for matching elapses. TUF6 does not affect the dry paper. A mmber of
other getallic ions may interfere but these are not ordinarily present

in boron halide atmospheres. In the case that interfering ions are
suspected, a simple confirmatory test for boron halides may be perfoPed.
This ie described herein.

FPersonpel: C. A. Horton
G. §. Weil
E. Wilson

District File No.: M-1798

Pharmacologzy Report No. 410

24 Janusry 1946
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PROJECT KO, 137 THE USE OF BLOOD CLOTTIRG TIME AS AN
EARLY CLINICAL INDEX OF TOXICITY RESULTING
FBOM T AND C-216 COLIPOUNDS

Jurrent Results.

1. Rabbits exposed to 0-216 (3 mg[m?) for only 16~22 hours,
evidence striking increases in plasma prothrombin and fibrinogen.

' 2, No significant alterations observed. Dogs and mice exposed
to 5 mg_,—‘fm3 of high grade ore after 4-5 weeks.

3. Dogs and rabbits exposed to .6 mg/g’ TC1, for 66 hours.
Prothrombin levels significantly elevated. Fibrinogen levels depressed.
The bromsulphalein retenbion values in the dogs indicated progressive
hepatic dysfunction which was restored simultaneously with a return to
normal of plasma prothrombin fibrinogen after 180 hours exposure.

4. Dogs and rabbits exposed to 25 mg/'m3 of HC-216 showed marked
hyper prothrombinemiz and elevated fibrinogen levels after only é hours.
With continued exposure values increased to 200-300 per cent above normal,

5. Rabbits exposed for & hours to 3 mg/m3 of TFg showed elevated
prothrombin fibrinogen levels. Fibrinogen values continued to inecrease
in subsequent 10 days without further exposure to to 200% above normal.
Bestoration to pre-test normals required 14-22 days.

Persomnel John Field

10 April 1946

1019309
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PROJECT NO. 138 TOXICITY OF NaalaO7.4Hz0 DUST BY INHALATION

Substance naaraoT

Special Charecteristics -
Particle Size ~ Mean 0.05

Concentration Duration of Species
Compound Element Exposure Dog Cat Rabbit G. Pig Bat Mouse
mg?ma mz/ m3d hours

0.3+3.2 151 Mortality o/6 o/4 10/23 4/320 0f30 19/%0
Pathology
Blochemisgtry + +
Growth + + + + + +
Hematology 0 0 0

Renal Function

Detgiled Pathology Tabulsticon

Concentration Duretion of Speclesn Tissues
Comp, Element Exposure
g ) hours
Cats
2.3 15.1 Dogs
Rabbits
Rats

Detailed Biochemist ry Tabulatlon

Concentration Duration of OSpecles

Comp. Element Exposure Oreat- Creat- Lactic NHz Pro= NPN Urea Lactic (0a
mg /23 inine ime _ Acid tein Acid
2.5 15,1 Rebbit 013 6/13  5/13 14/14 12/13 12/17 12/17 0/18 10/18

February 5, 1946

1019310
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PROJECT M. 139 TOXICITY OF 'HI-GRADE' ORE BY INHALATIOR

Current Results Inhalstion of 'Hi-Grade' Ore dust at 22 mg/m®
U was moderately taxlec to rabbits, mildly so
to rats, guinea pige and to mice.

Personnel Dygert, Oberg, Sanford

Pharmacolozy Report No. 453

District File No. Not available as yet. Report in rough draft
forn.

11 April 1946

1014931



PROJECT NO. 139 TOXICITY OF 'EI-GRADE' T ORE BY INHALATION

Table of Mortalities of Various Species
Exposed via the Lung to Several Concentrations
of 'Hi=(Grade! Ore in Chamber-Aiir

Elemental
Compsund  Equivalent Duration
(mg/m3) (me/o®) (hours)  Dog  Cat  Rabhit* Guinea Pig Rat  lMouse
20 12.0 132 - - 6/10 3/20 S 1/15  2/40

* Coccldioels broke out in the rabbit celony after start of experiment.

Cenge of Desth —« appeared to be kidney damage.

Pathology ~ Showed some lung as well as kidney demage.

Table af Mortalitiese of Varioue Species
Exposed vie the Lung to Two Concentrations
of 'Hi=Grade'! Ore in Chamber-AlT

Elemental
Compound  Equivalent Duration
(me/m3y (mgfm®) (hours) Doz  Rabbit Guinea Pig  Rat Mouse
5 3 171 o/% 1/15 1/20 ofan  10/45
1 0.6 171 0/% 0/15 1/20 0/45 7/50

Numerator = number dead

Denominator = number exposed

February 5, 1946

1019312



PROJECT NO. 140 ROXICITY OF TO4.OHZ0 DUST BY INHALATION

TABLE OF MORTALITIES OF VARIQUS SPECIES EXPOSED VIA THE LUNG

SEVERAL CONCENTRATIONS OF TO4.3Hz0 IN CHAMBER~AIR

Flemental
GCompound Equivalent Duratien Guinea
(mg/m®)  (mz/wd) (hours)  Dog _ Cat _ RabMt  Plg  Rat _ Mouse
20 13.8 103 - 4/4 4f5 6/ 2/ 25/40
(A-29 gm)
8/30
(16-19 gm)
Canse of Death — was apparently kidney damage
Pathology -~ Lung as well zs kidney dammge was observed

1019313

Hemgtology =~ There were no significant chenges.

February 5, 1946
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PROJECT NO. 141 TOXICITY OF (NH,) T30, DUST BY INHALATION

Table of Mortalities of Varisus Speclies
Exposed via the Lung to Seversl Concentrations
of (NH.,);T;OT in Chamber-Air

Elemental
Compound Equivalent Duration
(ma/m®} {(me/m3) { hours) Dog Cat __ Rabbit Guinea Pigz Rat  Mouse
20 14,2 153 - - 9/10 4/20 0/30 21/40

Canse of Death « (Pathology repert has not been submitted)

Hematology w Fall in leukecytes, erythrocytes and
hempglobin, Rise in eosinophils,

February 15, 1946

S

10149314



PROJECT NO. 165 A FILTER PROCEDURE FACILITATING THE
ANALYSIS OF URANIUM DUST SAMPLES TAKEN
BY MEANS OF THE FILTER PAPER DUST SAMPLER

Current Result

An all-glass filter apperatus which employs a fritted disc allows
dust samples of certain uranium compounds taken by absorption on
filter paper to be extracted and mnalyzed directly in & receiver
by the ferrocyanide procedure with a reeulting saving in time znd
increased accuracy. Compounds other than those of uranium may also
be analyzed by means of this apparatus.

Personnel: Cohenour
DPavis

District File No,

Pharmacology Report No. 451

24 Jamuary 1946

i
3
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CURRENT RESULTS

PHARMACOLOGY SECTION

Frances L. Havan, Chlef of Section

15 April 1946

10193156
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Pro ject
Project
Project
Project
Project
Project
Project
Project
Project
Project
Project
Project
Project
Project
Project
Project
Project
Project
Project
Project

Pro ject

1019341

- I Rt T Y B T

[l ~ I . -
A% I - S 7 B O T

100
114
115
116 4
117
118
166
167

e

PHARMACOIOGY SECTION

Current Hegults Index

Chronic Toxicity of T Nitrate for Bate

Data on Feeding of TF,
Data on Feeding of TO,

Data on Feeding TOg to

to Rats
to Rats

Rats

Data on Feeding of Tz0g yo Rats

Data on the Feeding of
Data on the Feeding of
Data on the Feeding of
¥ortality Data on Dogs
Mortality Data on Dogs
Mortality Data on Dogs
¥ortality Data on Dogs
Mortality Data on Dogs
Mortality Data on Dogs
Hortallty Data on Dogs
Mortality Data on Dogs
Mortality Deta on Dogs
Mortality Data on Dogs

Mortality Data on Dogs

TQ, to Eats

TCl, to Rats

TCaFs to Eats

Fed P03 for 30 Days
Fed THOz; for X0 Days
Fed 7C1, for 30 Days
Fed T0,F; for 30 Dayse
Fed TF, for 30 dnys
Fed 750z for 30 Days
¥Fed 103 for 30 days
Fed 70, for 30 Days
Fed HangOT for 30 days

Fed (NH,)3T207 for 30 Deys
Fed 'Hi-Crade' Ore for 30 Daye

Chronie Toxicity of T Nitrate for Rabbitws

Chronic Toxicity of T Nitrate for Hamsters



Project 35

Project 34
Project 38
Project 39
Project b4
Project 55

Project 56

Project 68
Project 1
Project T3

Project 85
Project 98
Project 128

Project 148
Project 150

14 April 1946

1019318

AN

A Histologicsl Study of the Pancreas in Acute T
Poiscning

Fatty Acidse

The Effedit of Diet on Acute Toxicity
The Effect of Diet on Acute T Toxicity
Included in Project 148

Use of Digestive Stimmlante

An Investigation of Msthods of Laundering Materials
Contaminated with T.

Porcing and Restricted Flulds
The Localization of Uranium in the Rat Kidney
A Study of Phenols in Blood and Urine in T Poieoning

Exposure of the Skin to Various Compounds (Rabblts)
Exposure of the Eye to Various Compounds

The Effect of T Compound on the Turnover of Lipld Phosphorus
Fractions

The Therapeutic Use and Metabolic Hole of Cltrates in T
Poisoning

Iipids in T Poisoning and Study of Cholesterol

The Effect of Various Agents on T Nitrate and TOg¥3 Toxicity
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PROJECT NO. 1

SURONIC TOXICITY OF T-NITRATE FCR RAIS

THC YEAR TEST
Loe of Days No. of gnimals of '1‘_15@3 in Dlet Effect lortality
730 T* 20 ¢ Controls -—-- 65
20 & 0.1% C + bg 654
20 & 0. 5% S 457g 5%
20 & 1.0% C 27% 65%
_ 20 & 24077 o «26g 70%
{Completod)
504 28 @ Consrols ——— 2h
25 ¢ 0.1 c -1lz 54
25 ¢ 0, 5% o -19z 1632
25 ° 1.0% £ -35g ok
2% Q 2,073 2 =05z 257%
730 T 15 & Controls R 677
e g 0017 S 900 %4
15 7 24057 c +59g 533
15 ¢ 0417 ¢ +12z 767
730 T 20 2 Zonirols — 757
20 9 0.717 - 26z £53
20 % 0.05% o+ Ez 2=3
20 9 0el% T oA50g 7%
CNE YEAR TEST
ay - 25 & Consrale ——e Qg
2% ¢ 0.17 oot Es o3
25 & 0,57 T+ 2z 954
25 d 2.7 0 ~-20g ]
8y T Zh R Contrels —— 0%
?5 Q O.L‘; C i %g Q%
25 ¢ Ja 5% 3 -l0g 03
25 9 2,0% g 79 4,07
201 25 & TJontrols s 129
25 ‘:r 3.1% : - -._‘_-3; 3:‘:
2T Qe 57 T 225 kst
% 2,05 5 -op 107
L A e
- <xpzrizent farminated hy sasrifice of rats .3 lanned,

e S



. ____ans
FROJECT NC. 1
CNE YRAR TESTS CCITINUED

No. of Days No, of Animals ¢ of e, in Diet feet IMortality

300 25 3 Contrals —— /4
25 @ 0.1% C +2g 127
25 ¢ 0.5% c -llg o
25 9 2.9% ¢ 272 2

287 25 d Controls ——— o3
N 2_5 C.‘f D :; 9] -'?lg sz
2% g 2,07 5 =78 363

287 L Sontrols —— 4%
2€ 9 0&1% -3 i
o5 7 252 > - 8g 0%
or 9 2,00 3 =24z 367

26L T 22 g fentrala —— ha
2:5 7’ Ooljs < ‘16g n’l:z
25 ¢ 0.5 £ -32g 07
25 2.9 I =79 487
266 T 25 9 Zontrols - 87
25 © 0,17 T+ % iz
9._5 Al ‘3.53:: C - 68 sz
e : 2.0% o -26g 247

M, of Dayz  Ne. oFfF wnluasts D of TNC., In fdet  Iffset [ Jmerificed  F Died

-
2498 T 28 g Controls - 13 2
29 o 0.1% S 23 12 2
20 o De57 o -1tg 12 0
239 7 TR Jontr-ls ——— x1 0
29 © .12 c - 1g 11 1
29 ¢ 0. 3% : - bg 12 2
28 o 2.0% 5 -2% 11 b

& T = Zxperiment tiridiiated my sacrifice 5f veta ag lanmad,

-
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PRCJRECT NO. 1

CNE YEAR TESTS COMTINUED

Nos of Days Nce of Animsls = of TNOB in Dlet Effest dortality

168 ™ 25 & Controls ——— o
a5 & 0,1% g -l2g 0%
as. d‘ 0:5%' c "'128 0%
25 & 2.0% T -dhg 74
168 T 2% ¢ Controls — 0%
2¢ Q 0.1% C +lg 0%
25 2 N =% T+ 73 he
S Q 2,9% ¢ =352 22%

s T S Bxmariment Yerminated by saerifise of r-%s as plamned,

Effect of T Zompound oo Re mduetive Tissues

aroup No, of Eata Dlet
Di4 50 rairs Son*rol rats - no TNO3 in Dfat
3B 50 alrs 2,0% O3 1n Diet

The above _roups of rats were :t-rted nn =aperi i August 17, 19k, At the
end of 279 Qays on ths 3let, a total of 313 litters ' -7 been born to control pairs
and 172 litters hed besn born to TNC, rats, In Febr: 7 28, 1945 the rats that had
been fed 2,07 TKC, for a eriod of 195 Zays were shifisd to a diet of straight fox-
ckow meal tc detedsine I there wouli he any recovery either in number of litters or
in body woeishts The ratis of 1l'iters born while on a 2ist contalning 2.07 THC, was
1:2,07; after removal of “NC? from 4iet ths »atis has Meen illhe Ina Der*odaof 33
days following ramoval »f TH0, from the dlet *he experisental rats have had average

3

weizht incraases zreater than”the contvolss 2 + 15z. & + 16z.

(019322



PROJECT NO. o4 FATTY ACIDS

Current Resulis In acute T peisoning the unsaturation

of the phospholipid fatty acids of the
1iver and blood incresmsss whereas there
ig 2 simultaneous decrease in that of the

Kldney.
Personnel Rath Cressland
District File No.
Pharmacology Report ¥No. 463

26 February 1946

e

1019323 —



CSECRET

PROJECT NO. 38 THE EFFECT OF DIET ON ACUTE TOXICITY

furrent Results

1., Addition of 0.5% sodium bicarbonmte to the diet reduced
the mortality by T polsoning from an aversge of 304 to 20.30%. (Dose
of T nitrate: 5 mgm/kg).

2. Alksalil sdmiristration is of lese benefit if given 1 dsy
after injection of T. This would indicate that the alkali effect is
not due to the symptomatic relief of the acldoele of the uremia caused
by polsoning but rather due to a prevention of kidney dammage.

3. Feeding the sodium salts of various acids which can be
metabolized (i.e., citrate, malate, lactate} or injection of these
compounds in quantities equivalent to a dietary level of 0.5% sodium
bicarbonate gives about the same protection ag does bicarbonsate.

4. The administration of acld (a8 ammonium chloride)
increased the mortality from 80 to 95%.

Personnel

Wm. Neuman
E., Mulryan

District File: M-1691

Fharmacology Report ¥o. 316
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PROJECT BO. &9 THE EFFECT OF DIET ON ACUTE T TOXICITY

Current Results Environmental temperatures of 76-20° are optimal
for survival of rats given ascute (5 mg/kg) doses
of TNO3 intraperitoneally. Temperatures above or
below this range gave larger mortalities.

Usually the rectal temperature fell to less than
350 C. in the period 24 to 4% hours before death.

Personnel Wn. Neuman
E. Mulryan

District File No. M-1691

Pharmacology Report No. 316

2 Pebruary 1946
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PROJECT NO. 55 USE OF DIGESTED STIMULANTS

Current Results Daily injections in rats of sodium glyco-
cholate and of doryl, did not reduce the
mortality following the intraperitoneal
sdministration of an acute dose (5 mg./kg.)
of T nltirate.

Personnel ¥o. Neuman
—_— E. Mulryan

Not renorted as yet.

5 February 1946
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FROJECT NO. &6

Current Hesults

Peragnnel

District File ¥o.

AN INVESTIGATION OF METHODS OF BAUNDERING
MATERIALS CONTAMINATED WITH T

In this laboratory, chemical tests revealed that
special methods of laundering are necessary for
removal of T from contaminated fabrie.

Of all the substances tested, the moet sultable
washing agent for genersl uee from the standpoint

of both cost and effectiveness was sodium dicarbonate.
However, no general procedure or agzent can be
recommended for the remaval of any and all T
compounds,

In our studies, blcarbonate proved to be an excellent
washing agent for all of the soluble hexavalent T
salts. For some of the tetravalent saits, dicarbonate
together with an oxidizing agent (presumably te
convert the T to the hexavalent state) was quite
effective. The stable oxides and ore samples were
extremely difficult to extract from eloth. No truly
satisfactory means was discovered for the removal of
these inert compounds.

From the standpeint of toxicology, bicarbonate or
bicarbonate with added peroxide rendere contaminated
fabric practically free of all toxic T commounds.,
Compounds of T which are not removed by this treatment
are relatively non-toxic.

Wm, Neuman
A. Carlson

U-1692

Pharmacologzy Report No. 301

5 February 1946
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PROJECT NO. 68 FORCING AND RESTHICTED FLUIDS

Current Hegults Restricting the fluld intake increase mortality;
forcing fluids (stomach tube) reduced mortality
foliowing the administration of an acute dose
(5 mg./kg.) of TNO, ia rats.

Personnel ¥m. Neuman
B. Mulryah

5 February 1946

1019328
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PROJECT NO, 71 THE LOCALIZATION OF URANIUM IN TEXL RAT KIDNEY

Current Results There is a law concentration of uranium throughout
the kidney and superimposed on this bacikground there
are scattered areas of comparatively high concentra-
tion. The latter fact indicatee that even a fatal
dose of uranyl salt does not affect all nephroi of
the kidney to the same extent, but leamves some
relatively unaffected. With mmaller doses, the
proportion of unaffected nephrol in respect to the
total probably becomes greater the less the dose.
Thug, survival or fatality may depend only indirectly
on the dose of poison; they would depend directly on
the namber of renal units left functioning. There
wod no evidence of concentration in the glomerull.

Personnel ¥, Neuman
H. Wille
D. Adler

District Report No. Il 1435-4740

Pharmacology Report No, J98

5 February 1946
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PROJECT NO. 7O A STUDY OF PHENOLS IN BLOOD AND URINE IN T POISONING

Current Results

1. A quantitative study of urinsry phencl excretion in
T polsoned rats has revealed that

a. A significant rise in free and total phenol excretion
occurred after the intraperitoneal injection of TNO3
in doses of 0.32 to 2.50 mg per kg of body welght.

b. Such increase in phenol excretion reached a maximom
four daye fcllowling injection of T.

¢. The increase in phenol excretion became greater with
incerease in T dosage.

4. The phenol conjugation mechanism appeared to be
relatively unaffected by T injection, since no
significant change in the per cent of conjugated
phenocls was odbserved.

2. A color which appeared a2t one stage in the application of

the phenol method to the urine of T poisoned rats has
been shown to consist of colloidal silver formed by the
reducing action of light on silver chloride and stabllized
by blood protein present in the urine.

Personnel Prances Haven
J. O'Leery
J. O'Leary

District File No. M-1696

Pharmacology Finsl Report No. 326

2 February 1546

1814330
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PROJECT NO. 98 THE EFFPECT OF T COMPOUND ON THE TURNOVER OF
LIPID PHOSPHORUS FRACTIONS

Current Resulis No eignificant changes were found in the turnover
of lipid phosphorus fractions from liver and kidney
of rats given an acute dose (5 mg./kg.) of THOs

intraperitoneally.
Personnel ¥r. Neuman

E. Mulrysn

J. O'Lenry

P. Fania

Report being written.

5 February 1946
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PROJECT WO, 128

Curreant Results

Pergsonuel

District File Yo,

THE THERAPEUTIC USE AND METABOLIC HOLE
OF CITRATES I¥ T POISONING.

Na eitrate, Na fumarate snd Na succinzte are as
effective as NaHCDg (given by stomach tube)} in
reducing mortelity of rats glven intrsperitoneally
5 mg/kg TNO3. Citric nmeid is ineffective,

From metaboliam studies, s o to 4 fold increase in
cltric acid excretion has teen chserved in the peried
of 1 to 4 dsys and again in the period of 10 to &L
days following the iptraperitoneal administration of
2.5 or 0,5 mgfkg TNO5; to make rats.

There 18 no relation between the citric acid content
of rat fermirg and the T content after an acute dose

Fronces Haven
€hallis Randall

Pharmacology Eeport No.

3 Februery 1746

1619337
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PROJECT NO. 143 LIPIDS 1IN T POISONIKNG
including
FROJECT NO, H4 CHOLESTERCL

Current Hesults

1. Immediately following pcisoning of male or female rats with an
acute dose of uranium niirate there was a shift of cholesterol from the
plasms to the red blocd cells. Later the cholesterol of both red cells
and plamma was transferred to the body flulds or tissues {or possibly
burned in the case of female animals) resuliing in low blood cholesterol
values,

2. The blood cholesterol of msle or female rats given a sub-acute
dose of uranium nitrate decreased orn the first day after injection.
This decrease wag followed by a fluctumting inerease.

3. No change in the ratio of free to combined cholestercl of the
plasma occurred.

4, Small amounts of cholesterocl were found in the urine of rats
given an acute dose of uranium nitrate. This probably comes from kidney
cell debris.

5. After injection with an scute dose of uranium rnitrate the male
rat maintained anmdincressed its total body cholesterol as though it were
a normal growing animal. The female maintsined tut did not increase her
total body cholesterol as would a normal growing female.

6. A decreasze in total cholesterol, a decrease in free cholesterel
and a very slight increase in ester cholesterol was found in the livers
of male rats acutely polisoned with uranium nitrate. No change was found
irn the cholesterol content and ratic of the llver of female rate.

7. An inerease in the total chelesterol content of the kidneys of
Temale rats occurred after trestment with sn acute dose of uranlum nitrate.
This ceould be accounted for by an increase in ester cholesterol. No change
in the cholzeterol content and ratio of the kidneys of male rats was found.

8., The adrenals of both male and female rats showed a decreased amount
of total cholestersl at death from uranium nitrate. The adrenale of normal
and experimental male rats crntained a greater amount of cholesterol in the
free form thon normal and experimentzl female rats.

Persomnel Frences Haven
Jean Box

Pharmacelogy Report Mo,

Digtrict File No.




PROJECT ¥0. 150 THE EFFECT OF VARIOUS AGENTS OX T-NITRATE
AND TOGF, TOXICITY

Carrent Resulis -

1. The mortality after a 5 mg/kg dose of T-nitrate was not decreased
in rats on diete containing supplements of

choline hydrochloride neutrallzed choline hydrochloride
disodium hydrogen vhosphate
lactic acid sodium lactate caleium lactate

essential fatty aclds

3. A renal extract prepasred from beef kikdney and used on rats did not
decrease but did delay the mortality from an acute dose of THC 3.
The extract decreased the diuresis followlng a subacuts dose.

3. Adrenal cortical hormonee, 0f the four commercial preparations
tried, three caused a delay of 24 hours ar more in mortality of
rats after an acute dose of THC;.

4. Sodium bdlearbonate and sodium citrate adsinistered in equivalent
amounts by stomasch tube were equally effective in reducing the
mortality in acute TNO, poisoning. Citric acid was ineffectlve.
Sodium fumarate and sodium sucelnate also reduced the mortality
in acute T polscning.

5. Scdium bicarbonste administered by stomach tube to rate caused

s highly significant decresse in mortality from 2.5 mg/kg of
T02F5

Franoes Haven

23 Jamary 1946

1019339 i



PROJECT NO. 2
% in
Diet
N¥umber
2.0 g
15
15
2.0 g
15
15
0.5 g
15
15

Malas

% Mortality

O0Oo0o o o0

OO0

DATA CF¥ FEEDING OF TF, TO RATS

Weight

VSa

Control

~49
-1K

-0

+3
-1
0

-2
+2

-3

Yunber

Femanles

% Mortslity

Qo0 O~ O

oQo

Weight
VB,
Control

~17
-14
=5

0
+4
-2

+3
+4
+1

Feeding the toxiec componnds at levels of 20% of the diet frequently

killed all the animals in a few days. In faci, 2% of the more toxic

comrounde in the diet killed most of the rats within a week. Gonsequently;
for a mumber of comounds aldsticnal one month pilot experiments were setb

vr in which wvarious lower levels of dietary intske were used.

experiments several fractional percentsges were tested.

23 Jamiary 1946

16149340
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PROTECT NO. 2

CHRONTC TOXICITY OF TFZ\L FOR RAT3

Nop of Days No. of Animals Z of TF, in Diet Effect Mortality
730 T* 15 & Controls it 7%
15 & 20.0% ¢ -1llg b0%
730 T 15 9 Gontrols —— 537
15 ¢ 0,52 c -23z 5%
15 2,04 C 23z s
15 9 20,0% ¢ =32 607
« M=

[01Q34|

Experiment temminated by saorifise of rats as plenned,



miia——

FROJECT ¥C. 3 DATA ON FEEDING OF TOs TO RATS
% in Diet MALES FEMALES
" » U;r—‘l . “;!-'
8§ ft @ fE
g 3 g3 g 2 s
=1 R = o 15 W =0
0.0 158 100 -
2,0 15 Q -3
0.5 15 0 -11

18019342
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PROJIACT XC. 4 DATA ON FEEDIKG OF TO; TC RATS
% in Kales Femalests
Det
Tuaber % Yortality Weight Number % Weight
VEs Mortality VH.
Control Control
2.0 10 8] +27 o 0 +4
15 0 -3 15 0 +2
2 10 0 + 9 5 o +6
15 0 + 9 15 o -1
0.5 10 o} + 2 5 0 +9
15 G + 8 15 0 +3

22 Januery 1946

F0193y3 -
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PROJECT 0. 4

CHRONIC TOXICITY OF T02 FCR RATS

No. of Days  No. of Animals 3 of T8o in pfet Effect lprtality

730 T* 15 ¢ Controls ———= 8oz
15 ¢ 0. 5% c 458 how
s ¢ 20, 0% o #0g £0%

730 T 15 ¢ gontrols —— 677
15 @ 0.5% C + g 60%
15 @ 2.0% T +37z hoZ
15 ¢ 20.0% & ¥70g £l

* 7 = Experiment terminated by gacrifice of rats as planned,

1O 1934hY VR



W

PROJECT HO, § DATA ON FEXDING OF T30g TO RATS
% in
Diet dales Females
Yumber 4 Mortality Weight Number 4 Weight
V. Mortsllty V8a
Control Centrol
0.0 T 2 ~& 8 0 +8
Za0 7 0 -5 g 0 +1l
0.5 7 0 +9 g 0 +9

22 January 1946

1019345
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FROJECT MOe 9

CHRCNIC TCXICITY CF TUZFE FOR HAIS

Nos of Days No. of gnimals g_gg_zgng in Diet Effect lortality
730 T# 158 {ontrols ———— 677
15 & 0e25% o ~2bg 67%
15 & 0.50% C -Tha 937
730 T 15 ¢ Controls — (374
15 ? 0e25% ¢ -2z 3
15 ¢ 0e50% JU— 100%
M 2t & Controls - e} 4
25 ¢ 0.01% -0 Y54
28 ¢ 2.05% Cc -22g g2z
x4 0.25% C -23g 6og
Shhk 25 9 Centrels o Lo
0% O 0.01 T -llg 162
ot o, 0.057 5 =23 562
nE @ 04255 5 =38z 32%
hBz o8 & Controls ——— 209
253 0057 > =8 4
25 & 0.10% 7 2y 2k
25 & 0,157 S 2%z 4N

*+ 7 I Expariment terminated nwy sasrifice of rats as plarnel.

(0149349
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FROSMOY Yo, 12

Tihe dmm place® on dfe¥s contmining TNOB on Yanusry 11,
Jamary 1242, snd Januery 13th, 1955, at levels as follows:
1. . Tikx doge £0 reseive 0,2 g. kg, body weight duilys -
| 25. ™ dogetc Teseive 0,1 g./¥g. Body weight fally. -
3¢« THo dogs to reselve 0,02 g./kg. body weight dally,

he Four dogs to raceive no T’M-B. {tontrols)

Ome dog a¥ A level of 0,2 g./kg: dally dted after 195 dgys o oo AOME, -
© Xkt the end of one ysar the nine surviving dogs were sacrificed for hise

topathnlogioal studies and tissus analyses,

101935 R




PROJECT NO.l}4

The dogs ware placed on diets contat ning TOze on November 25,
1oLk, at levels as follows:

1., Twe dozs to receive 0.001 g./kg, body weight daily.

2. Two dogs to receive 0,0025 g./kz. bodyzwaight daily,

3, . Two dozs to receive 0.0002 ge/kg. body weight dally.

i« Seven dozs to receive no T02F2. Ccntréls)

(2t the end of 2ne ysar, the above dogs were sacrifliced for hiastop-
atholcziza1l st9d3iez and tisame analyses)

. Coe Aoz was lz202? tn a Alet containing .01 g./kz. hody weight deily,
on May 21, 19k%, and is in good health at the end of abcut 2 months,

(019357 b



CROJECT NO. 166
CHRONIC TOXTOITY OF T-NITRATE FCR RABBITS
I. 30 DAY TEST

Nos. of Dayse No, of jpnimals % of 'I‘I\TO3 {n piet portality

30 T 6 Controls 1/6
30 T é 0e02% . 1/6
30T 6 017 5/6
1T 6 0.5% 6/6

II. SURZILIDMONTARY 30 DAY TEST
The following rabbite were fed bhaked blocks of rabbit chow meal contain.t%g-

the waricus levels of TNE-,_.,;

Nos_of Davs Nce of Animals 7 of TNCB in Diet Mortality

317 6 Contrnls o/6
217 £ 0.027% 0/6
317 £ N X% /6
10 7 4 0e5% 6/6

$# 7 = Dxperiment terrinated b7 zacrifize of rabblt. as plamneds

|5l
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PROTECT MO, 167
R HAJITERS
g TOXICITY OF e TRATE T |

SHRONT
L ;,DNTH TEST

s 2o ED. ip plet  Ilorgelify
Noa_of apimaz=
Jo. of Dei3 . 4o 0% i
R o I‘.&OZ: o%
12 2
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CURRENT RESULTS

ANALYTICAL SEOTION

John ¥, Flagg, Chief of Section

15 April 1946
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ANALYTICAL SECTION

Current Results Index

Sammary of Projects Complated Under the General Subject of Methods for
Determining Radium, Uranium, and Radon

-+

+ The Determination of Nitrogen Oxldes in Air

The Determination of Urapium with Isatin Oxime.
Analysie of Ore -~ Cooperative Study
Coprecipitation of Radium Sulfate with Lead Sulfate
Chromatographic Analysls

Semimicro Volumetric Determination of Uranium

+ The Determination of HF in Air

o

-40‘\\.J1rh~01

Project 102 To Study Certain Organic Analytical Reagents ir Order to
Find Reagents Which May Be Used for the Detection and
Xetimation of T.

Project 124 C-216 Analysis

14 April 1946
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SUMMARY OF PROJECTS COMPLETED UNDER THE GENERAL SUBJECT OF
METHODS FCE DETEBEMINING EADIUM, URAKIUM, AND EAION.

1. Subject of

Findings:

2. Subject of

Findings:

3. Subject of
Findings:
4, Subject of

Findings:

5 Subject of

Findings:

6. Subject of

Findings:

7. Subgect of

Findings:

2.7.46

Beport: The Determination of Nitrogen Oxides in Air.

Nitrogen oxides in concentrations ranging from 1 to 50 ppm. in air
may be determined quantitatively by drawing the air sample through
a silica gel absorbent, developing a color on the silica gel with
diphenylemine sulfonic acid, and comparing with stsndards.

Report: Determinstion of Uranium with Isatin Oxime.

The macro and semimicro gravimetric determination of uranium is
satisfactory, using ieatin oxime, in solutione containing alleli
metals or alkaline earths as foreign substances. Most other ions
interfere. The reagent is not suited for the colorimetric deter-
mination of uranium,

Report: Analysis of Ore = Cooperative Study.

Radium was determined in ores and ore concenfrates in cooperation
with the National Buresu of Standarde. Our analysee were used in
helpling eptablish a standard radium content for the various materials.

Report: Coprecipitation of Radium Sulfate with Lead Sulfate.

Radjum sulfate is more or less comrletely coprecipitated by lead
sulfate. Coprecipitation is favered By & high ratio of lead to
radium; aleo by a low concentration of sulfuric acid. ZRadium is
precipitated to approximately the same degree as lead unnder a given
set of conditions.

Report: Chromatographic Analysis.

Urapium is separated from other elements on an aluminum oxide
a@sorbent by the chromstographic technique. The bande are ine
dlgtinct, and do not permit = quantitative separation to be mede.
Quantities of uraniwm frem 50 micrograme upwards may be identified
by this technique,

Report: Semimicro Volumetric Determination of Uranium.

Uranium may be determined volumetrically by precipitating with &
hydroxyquinoline, dissolving the precipltate after filtration and
washing, and titrating with potagsicom bromamte., The method 12 most
useful in the range 50 to H00ficrograms of uranium.

Report: Determination of HF in Adr.

A rapid determination of HF in air may be made by drawing the alr
samples through a solution of ferrie salicylate, and messuring the
bleaching produced. The tleaching 1s standardized in terms of known
fluoride samples. The method is rapid, and compares in accuracy
with other methods that require greater time for completion.

Signed John F. Flagg

|
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PROJECT NO, 102 70 STUDY CERTAIN ORGANIC ARALYTICAL REAGENTS

IN ORDER TO PIND REAGENTS WHICE MAY EE USED
FOR THE DETECTION AND ESTIMATION OF T.

Current Hesult

The following reagents were tested.

A careful ljterature survey has been made to ascertain what organic
reagents combine with uranium ione, and under what conditions. ™e
results of this survey are embodied in Pharmacology Report M-1633
(February 1945).

From the meny reagents reported to give resctions with uranium lons,
those showing greatest promise of having value for the detection and
(or) determinration of that element have been selected for more detalled
tavestigation. The results of studles on many of these reagents are
contained in this report.

Of the reagents studied, none combines exclusively with uranium,

Tor the colorimetric detection and determination of uranium, chromo-
troplc acid and aluminon seem particularly useful, as these reagents
show the greatest sensitivity for the element. Of the reagents that
precipitate uranium quantitatively, for subsequent determivation
elther by weighing or ignition of the complex, 8 - hydroxy quinoline
seems unexcelled, although far from being an idesl reagent.

Personnel: I, Ware

District File: MW-1633, =172, ¥-1769

Pharmacology Revort Nos.: 267, 342, 396

24 Jamary 1946
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