0 INTERNATIONAL LEAD ZINC RESEARCH ORGANIZATION

VP8 MADBON AVENUE, NEW RORE 7. . V. CRESON §-0000
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owmscron

October 10, 1963

To Meabers of the L.I.A.-1.L.2.R.0. Bealth and Sefety Camittees

Bbects 1958 Research Bulget - Proposals and :
Vark Statarwnte for Considerstion at i
the 196% Budget Mesting

Attached 15 the 1954 Catalog of Bealth and Safety
Research for your reviev in preparstiocn for tbe Bealth and Safety
Comittes Bulget Meeting t0 be beld October 25, 1563 ot the 60 Bast ‘
6 4204 Street Clwd, 27ty floor, Lincoln Building, 60 Zast 42nd Btreet, ;
Bev York 17, ¥. Y. st 130 s.n. ) ;

This material {s deeigned to be used 89 a guide in o
@ipcuseions sod contains Desldes & list of items t0 be discussed,
Teviev and cameats oo pest performmoce of scme of the projects.

Flease revigy these itecs carefully and be prepared !
10 make your decisicos at our meeting so that our recompendations
' may de ecmplated at thet time. Ve suzgest that you bring the
Catalog 0 the meeting t0 S4TVE A3 Teference.

Yery truly yours,

&mﬁ?% |

Doa G, Povliar, Secretary
Esalth ond Bafety Committes

POFimd
Eoe,

ADBOCIATED WiTh AMERICAN ZINC INBTITUTE, INC [ LEBAD {NOURTAIES ABROCIATION, INC.
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196 Catalog of Bealth and Safety Mesearch-lLesd

1. XEVDS O EXISTIND PRVICTS AND EXTRXSION PROPOSALS

=78 = ) to Asbient Atr Coooeptraticns of Particunlate
<< The Fattericg Labors

¥ork oo this project ocotimms 68 planned with & possidls
future program extending over the pext tvo years. The tias axtessica
vill depend, of oocurse, oo whether significant and setisfectory

Bince this 10 essentially & long-renge medical resesrvh projecs
into wcharted fields of medicine, for sxsaple, cancer eod arthritis,
1% vould be presusptucus t0 expent results after cne yver of study,
The plas for next year's vork vill be & ecctimmtion of thet wvhioch bes
alresldy been performed,

Budget Mecommendation  $11,250




1964 Catalog of Bealth and Safety Research - Lead

o voR eTaTEONMY

UIC-12  Lesd Btadilised P.Y.C, Pipe
(Prepared by National Sanitation Foundstica sod ILLRO Staff)

uu:-:@ 1sa4 Clazes for Dinnervere
(Prepared by ILZFO Btafr)

TLC-10  The Palioprotective Dffects of Inorgenis Leed
(Prepared by the Kev York Medicel Collage) = . .

UIC-1§ Toxieity 8tudy of Ingested Puint Film
(Prepared by Industrial Bio-Test ubontoﬂn, Ino. 6nd
Industrial Rygisos Poundation of Assrica, Ine.

o1 EYDuIH PROFAAS

1C-T3 Kumsa Dxposwre to Asblent Alr Coocentrations of Perticulate
Lead; The Kettering Ladorstory

169 Charscteristics of Atacspheric Lead umou} Stanford Reesarch
Institete :

N M o

1C-76  The Testing of Oranclnd Compounds for Possidle hd.meﬂno-
logical and Asti-Mesmary Tumor Activity; The Vorcester
Poundatiocn




Title and Tuods
Contrector




Vork Btatecwent Title Punds Degleice

ULC-16 The Madioprtective
Effects of Incrganie
o Lesd 410,056 ra00Y
T we-12 Leed Stadilized P.V.C. '
Pipe 16,500 /e
UICc-13 Lead Glazes for
Dinnervere 25,000 /1v\re
ue-1s Toxioity Stuly of

Ingeeted Fuint Fils 20,000 7o rv3
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Decistion

Faquosted

For [Against
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A Statement of the Prodlem

Basicelly the prodlem fuced by LIA in the field of bealth

15 one of pervasive ignorecos edout cootemporery lead

toxicology. And this fgnorance is oot by any mesns oonfined

to itinersnt Joumalists. Medicsl bealth officials, industrial
hyglenists, municipal bealth boards and educstors are similerly
nisinformed. Last maath the Btate of Pennsylvenis Medioal
Assccistion published & plece oo lesd potsoning which was
egregiously inaccurste. 8ince thes ancther state medicel
ssscciation bas picked wp and reprinted the ssme fullacious
articls, The currest {Ootcver) Lssus of Coosumer Bulletin

carries & mJoT scare featurs o lsed polascuing. The LIA

clipping service szoually relays several thousand referecces

20 1ead, alncst invarisdly sdversve, generslly imsocurete.

For the aoet part these go unansvered. o litersture exists

€0 provide any of the leed publics, 1ay or professtiocal, with

@ brisf eumation of facts vbich that publis should knov sdowt
leed. '

The effect of this generul ignorsnce while diffieult to
Mnmemhuemmﬁbh. It 1a reflected {n scores -

of resesrch progrems pov being oooduated vhich are iotended

to destgn 1aed out of & variety of profucts = gascline, paists,
oars, componente. It 19 reflected in restrictive lador legislstioca.
It 10 reflected 1a 4lagnostic error 504 treatmsot {n meny industrial
aooidwnts. It is fivally e kind of ignorence whish, if not eabeted,
BAYy jeoperdite the soceptence of many of the nev compounds and products
vhiod 1eed ressarch progress aim 10 dring cu \he market.
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Piectivs of LIA Commnicaticns Frogrem in Nealth

1.

1.
2.
s.
&
s.
6.

o tnforn relevest pablics of the
facts of lead toxisology,

To couctersct mislsading statemourts
1o the professimal as wll as populer
press. ’

Intustrisl hygisoists
Mmicipal and goverumental health officiale
Nediocal prafessiom

Bitors

Bducetars

Nepegesent and exployees of firms bandling
or processing lesd and leed producte

Action ¢o Initiate a leed Health Plucation Progrem B

1.

2.

3.

Prepare 3-A unite of literwture suming wp
the state of techinical knoviedge regarding
1sad toxicology &nd air pollutiom, slasting
them to the Deed of our different pblles.
Secure mextmm eirculstion for sbove through
Piolteiky sad direct matl, '
Produce & serise of lead Neelth Nevsletters
reporting ca pev Sevelopments and Tesearches
1n leed. This vould be set o LIA miling
11t of men 1ia [Ablis bealth aod hyglens,
industrial hygisne, ete,




[ N

S.

Pblish cu & regular desis ({a cooperstioa

vith the Fattering laborstory) an ascoteted
»aw«mummmhu
and abrosd concerned vith lesd as & pblie

basard.

Aatconte the process of responding to editors
wose publicaticn carry insccurste articles
adout lead. These would be snswered vith ea
appropriate cover lettar and copy of our new
bulletin “Facts sbout leed ~ for editore end
oducetars.” The cbject of this exchange

would not de to exter into cootroversy vith ‘
the editor dut to infore and educate him 90
Mh.nnuhlmwnuw
tovard future soere stories which may erces
his desk.

Cootinue sod ecceleTete aur currect progrem

of ocutact vith medical end health sssceisticns.



3.

6.

7.

Preparetion and production of four
besis informstion bullstins.

Developing appropriste mailing list
aod preparing sddressograch plates. 1,500

Kattering bibliogrephy psogrea, 10,000

Mailing of 1ead Realth Bewsletter
{o1x matlings projected). 2,000

Malling and production oosts. 1,000

Pblictty coumnsel and sssistance 3a
iostrumenting $2e satire comsunicaticns
effort. 13,000

Contingansy ol ; g,ooo




ITNE WORCESTER FOUNODATION FOR EXPERIMENTAL BiOLOGY

; THE TESTING OF ORGANOLEAD t
COMPOUNDS FOR POSSIBLE ENDOCRINOCLOOICAL
AND ANTI-MAMMARY TUMOR ACTIVITY

PROJECT No. 15-76

Report No. 2
Por Period September 1, 1962 to August 31, 1963

o

Principal Investigator
Ralph I. Dorfman

Sponsored by

International Lesd Zino Research Organitation f
292 Madlson Averme é
New York 17, N. Y.
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Basic Results

Summary

Compounds Studied

Tables 1 through 27

Table 28

Table 29




Table 1 .

Worcester Foundati{on for Experimantal Biology
Shrewsbury, Massachusetts

ASSAY REPORT

Bstrogen Aséay

- (Bubcutaneous Injection)

Submitted by:
Sacmples Tested:

Dr. Henry
As listed

Test Animals Mouse, female, 19-21-day-old.
Vehicle: gesame oil, 0.1 ml. per injectioa.
Procedure: Injected once daily for 3 consecu-
tive days and autopey on 4th day.
Total
Material Dose ¥o. of Mean Uterine
Mninistered 9. Mice Ratio ¢ §.B.
[ [ 10 0.89 £ 0,045
Eatrone 0.05 10 2.87 2 0.260
0.1$ 10 3.60 £ 0.228
0.4$ 10 5.92 ¢ 0,223
PR3 100 1 1.13 2 0.088
HP-2b 100 [ 1.57 ¢ 0.060
HP-2§ 100 1 1,07 £ 0.058
HP-26 100 1 1.65 ¢ 0,00




Teable €

Worcester Youndation Por Experimental Biology

’ Shrewsbury, Hassachusetts

ASSAY REPORT

EAtrogen Assay

(Subcutaneous Injection)

gubeitted by:
Samples Tosted;
Test Animaly
Vehicle;
Procedure:

Material

Dr. Henry

As listed

Mouse, female, 19-21-day-old
Sesame 0il, 0.1 ml. per injection
Injected once daily for 3
consecutive days and autopsy on
4th day. .

Total
Dose No.of Mean Uterine

hdmtniatarcd 29, Mice Ratio ¢t 8.8

0 ° 10 0.91 £-0.056
Estrone 0.05 9 1.87 £ 0.137
0.1 10 4.65 2 0.198

0.45 10 5.15 ¢ 0.207

HP-24 100 10 0.86 £ 0,032
200 9 0.97 £ 0.072

400 10 0.78 ¢ 0.049

BP-26 100 8 0.96 £ 0.047
200 9 0.87 ¢ 0.031

400 9 0.90 £ 0.033




ke
3
3

Table 3 . ... . .- .

Worcester Foundation Por Experimental Biology
Shrewstury, Massachusettis

ASSAY REPORT
Anti-Rstrogen Assay
(Injection)
Sulmitted dyy - .
Sanples Testedy :
Test Animal, Mouse, female, 19-21-day-old
Vehicles; Zstrone, sesams 011, 0.1 ml. per

injection. Test materisl, CuC, 0.1 ml.
per injection. .

Procedure Mainister treatments at separate sitee
once daily for 3 consecutive days and
sutopsy on 4th day.

TEST MATERIAL Estrone
Total Total
Dose Dose Mo.of Mean Uterine
pesignation ug. uq. Hice Ratio ¢t 8.8,
[ 0 o 9 1. £ 0.137 :
o ° 0.4 9 8.85 £ 0.236
17-Methylene~td=
-3p-ol 0.3 9 b5k £ 020
EP-27 50 0.4 9 %.23 2 0.205
3000 [ RY ) DEAD
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Table &

Worcestar roundation ror Experimental Biology

Sulmitted dys
Samples Tested
Test Animaly
Vehicles,

Procedure;

TEST MATERIAL
Total Total

ghrewsbury, Massachusetts

ASSAY REPORT

Anti-Estrogen Assay

(Injection)

House, femsle, 19-21-day-old

Zatrone, sesans o0il, 0.1 ml. per
injection. Teat materisl, O¢C, 0.1 al.
per injection.

Mninister treatments at separate sites
once daily for 3 consecutive days and
autopsy on 4th day.

Estrone

Dose Dose No.of Mean Uterine

pesignation -8 uq, MKice Ratio ¢t S.§.
(] 0 10 0.67 2 0.054

(4] 0.4 9 4.30 £ 0.208
HP-23 0.4 10 6.18 £ 0.260
HP-24 0.4 10 5.47 £ 0.12%
RP-26 - 0.4 10 4.99 £ 0.24




PScat o AR

£
i
:

o ; Table 5

Worcester Poundation Por Experimental Biology
Shrewabury, Massachusetts

ASBAY REPORT
Anti-Estrogen Assay
) (Injection)
Sulmzitted Dby,
Sanples Testeds :
Test Animal: Mouse, female, 19-21-day-old
Vehicles; Zstrone, sesanms oil, 0.1 ml. per

injection. Test material, Ouc, 0.1 ml,
per injection.

Procedure AMninister treatmants at separate sites
once daily for ) consecutive days and
autopay on 4th day.

TEST MATERIAL Estrone

Total Total

Dose Dose No.of Mean Uterine

Pesignation Hq. Hq. Mice Ratio ¢t 8.8,
o 0 0 10 1,10 ¢ 0,064
] 4] 0.h 10 5.63 ¢ 0,165
P27 s 0.4 10 5.55 ¢ 0,221
20 0. 10 $.32 ¢ 0,200
60 0.4 10 5.2 £ 0,254
2k 0.4 10 $.28 ¢ 0,210
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I 4 .
' ¢ Worcestear Poundation For Experimental Bilology
b e ghrewvabury, Massachusetts
= - K ASSAY REPORT
- » 1 : Anti-Estrogen Assay
"E H ; ) {Injection)
4 Subnitted bys
. ; Sanples Tested; - . :
? Tost Animals Mouse, female, 19-21-day-old
Vehiclea; . ratrone, sesame oil, 0.1 ml. per
injection. Toat material, ONC, 0.1 ml.
per {njection. ’
, Procedure; Mainister treatments at separate aites
i once daily for 3 consecutive days and

autopsy on 4th day.

; ; TEST KATERIAL Estrons
ko Total  Total
b Dose Dose Mo.of MNean Uterine
| 3 i pesignatton _ nq. _uq. Mice Ratio ¢ 8.B.
g, : o 0 o 10 1.01 2 0.083
o [+ 0.4 10 5.36 £ 0. 225
23 50 0. 10 S.4h 2 0,177
500 0.4 0 5.28 ¢ 0,156
"2 50 0.5 0 5.58 ¢ 0,291
500 0.b ALL DEAD
B 50 0.4 10 5.9% £ 0,200
500 0.4 10 6.33 £ 0,234
.+ 1 50 0.h 10 $.85 & 0,207
500 0.4 10 5.01 2 0,117
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Worcester

Table 7

Foundation Por Experimental Biology
ghrewsbury, Massachusetts

ASSAY REPORT

Chick Androgen Assay

Sulnmitted by

&Gamples Tested: .
Test Animals Day-old male white Leghorn Chick

Vehicle, CHMC, 0.05 ml. absolute alcohol
per inunction.
Procedure: Inunct once daily for 7 days and
autopsy on 8th day.
Total
Material Dose pooy No. of Mean Comd
Jnuncted Hg. ¥t, Chicks Ratio ¢t S8 .E.
0 0 8T 22 0,30 £ 0.009
Testosterons b 21 9 0.33 2 0.025
3 7 10 0.33 ¢t 0.018
9 52 10 0.47 2 0.025
7 30 9 0.51 ¢ 0.055
a L7 1 0.67 ¢ 0.110
HP-25 k9 10 0.27 £ 0.0
& 50 9 0.31 2 0.0R
1200 50 8 0.28 2 0.019

R S o 4
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Table 8 7~

worcester Youndation Por Experimental Biology

ghrewvabury, Massachusetts

ASSAY REPORT

Chick Androgen Assay

Subrsitted Dys
Sanples Tested;
Test Animal

Day-0ld4 male white Leghorn Chick

Vehicle; CHC, 0.0%5 ml. absolute alcohol
per inunction.
Procedures Inunct once daily for 7 days and
. autopsy on 8th day.
Total
Material Dose Bo. of Mean Comd
xnuncted ug. Chicks Ratio ¢ B.L
] o 9 0.36 2 0.020
Testostercne 2 9 0.43 2 0,028
8 9 0.62 1 0.051 .
32 9 0.80 ¢ 0.076
HP-23 300 8 0.8} t 0.036
e EP-2h 30 10 0.40 2 0,050
P EP-25 30 0 0,46 £ 0,08
HP-26 300 8 0.0 2 0.029




Sutmitted by:

Saxples Testeds

Test Animals
Vehicles

Procedure

TEST MATERIAL
Total Enanthate © hody
Dose Total Dose NO. O Wt, MNean Comd

Morcester Poundation for Experimental Biology - - e

Shrewsbury, Massachusetts
Tadble 9
ASSAY REPORT

Chick Anti-Androgen Assay

br. Becxy : o

As Listed

Day-old male white leghorn Chick.
Teatosterons enanthate, sesane oil, 0.5 ml.
Teat material, seaame oil, 0.05 ml. per
inunction.

On first day chicks are injected once with
testosterone enanthats. Beginning on same
day inunct test material once daily for ?7
days and autopay on 8th day,

Testosterone Rean

pesjqnation m»q. wy. Chicks _gq. Ratio t 8.%.
-] o (4] 9 5T o.M ¢ 0,039
) ° 0.5 R 5V 1.2M 20,088 .
3] 3 0.5 8 () 1.A1 £ 0.0M8
xRS 3 0.5 8 53 1.8 20,228 -
nR6 3 0.5 8 (%) 1.38 £ 0.097




i Worcester PYoundation for Experimental Blology
1 - :  Shrewsbury, Massachusetts - .

Table 10
e ASSAY RRPORT

Rt Al et

Chick Anti-Androgen Assay

&

Bulmitted Dy
E Saaplea Tested; o
4 : Test Animalg Day-old male whitas Leghorn Chick.

Vehicle; Testostarone enanthate, scsame oil, 0.5 ml.
Tost msterial, sesame oil, 0.05 ml, per
inunction.

Procedure; On firat day chicks are injected once with

testostarone snanthate. Beginning on same .
day inunct test materisl once daily for 7
.days and autopey on 8th day.

TEST MATERIAL Tostostarone Mean
Total Enanthate Body
Dose Totsl Dose No., of Wt., Mean Comd
W my, [ Chicks q. unqg 2 g.h

o o 0 12 50 0.39 2 0.020

0o - o 0.8 11 . 48 0.79 £ 0.077

Ro 2-7239 0.8 0.s 10 51 0.71 £ 0,043

1 0.5 10 56 0.63 £ 0.059

ur-1 3 0.5 11 54 0.97 £ 0,071

Hr-7 3 0.3 12 62 1.09 £ 0,058

ur-13 0.3 0.8 12 59 0.91 & 0.068
2 0.8 11 59 0.91 £ 0.072
2 0.3 11 61 0.68 ¢t 0,059
3 0.3 11 61 1 %2 0.060
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Table 11
Worcester Foundation for Experimental Biology
Shrewabury, Massachusetts

Rat Anti-Androgen Assay

P )

{Injection)
Sulmitted bys Dr. Henry
Samples Testeds: As listed CT e :
Test Aninmals Rat, male, 21-day-old.
Vehicles Testostarons, CHC, 0.3 ml. per injection
Test material, OMC, 0.5 ml. per injection
Procedures Castrate 2lst - 28th day of life. Beginning on same .

day, adninister treatments at separate sites once
daily for 7 days and autopsy on 8th day.

TEST MATERIAL Testosterone Mean TISSUR RATIO X §. X.
Total Total Body
Dose Dose Mo.of W, Seminal Levator
Designation mg. 9. Rats g, Proatats Vesicles Ant
0 o 0 10 94 0.07£0.005 0.1520.011 0.19£0.024 P
Testostsrone 2 10 90 0.5520.125 1.28t0.076 0.3520.03)
Progestercne 150 2 10 94 1.2720.055 1,2420.051 0.6310.029
75 2 10 95 1.06£0.072 1,2220.104 0.68£0.033 P
’-15 2 2 10 85  1.53£0.068 1.54:0.055 0.80£0.039 §
4 2 8 79 1.76£0.107 1,630,094 0.92£0.032
] 2 10 76 1.6520.136 1.6620.094 0.8320.039
HP-1 2 2 10 84 1.7020.147 1.6720.123 0.88£0.029 §=
8 2 10 87 1.5020.078 1.5520.001 0.85£0.034 f:
np-?7 2 2 91 1,340,070 1.4020.137 0,7720.040
] 2 10 95 1.2220.046 1,3920,046 0.7920.018




Sulmitted by;s

Samples Submitteds

Test Animals
vehicle:

Procedure t.

e e+ . WOXCO8ter Foundation for Experimental

siology - — e |
ghrewsbury, Massachusetts

Table 12
ASSAY REPORT

Mouse
Anti-Androgen Aseay
Injection

Hice, male, 21-23 days

Sesame Oil -~ 0.1 ml. per injection ~ Testosterone
CHC - 0.2 ml. per injection -~ Test Compound
Castration - 21-23 days of age. Injections startsd
day of surgery and continved once daily for 7 days.

Autopsy on 8th day.
TEST COMPOUNMD Hean
Total Total Dose of : pody TISSUR RATIO + 8. R.
Dose Testostsrone No.of Wt. Seminal
m-tion oq . mg . Mice q. * Prostate vesicles
0o (] 4] 7 16 0.10 £ 0.005 0.21 £ 0.039 :
I
o 0 0.8 9 18 0.28 ¢ 0.029 1.08 £ 0,087 '
Progesterone 20 0.8 9 17 0.26 £ 0,019 0.65 2 0.052
HP-31 S 0.8 ALL DEAD
13 0.8 ALL DEAD
H~30 - 0.8 ALL DEZAD
13 0.8 ALL DEZAD
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sulnitted by:

Saaples Sulmitted:

Worcester Poundation for Experimental Blology

Shrewsbury, Massachusetts

Table 13
ABSAY REPORT

Nouse
Anti~-Androgen Assay
Injection N . C

Test Animals Kice, male, 21-23 days
Vehicle: Sesame 011 - 0.1 ml. per injection - Testosterocmne
CHC - 0.2 ml. per injection - Test Campound
Procedure; Castrstion -~ 21-23 days of age. Injections started
day of surgery and continued once daily for 7 days.
Autopsy on 8th day.
TEST MNean
Total Total Dose of Body TISSUE RATIO + 8. B.
Dose Testosterone MNO.0f Wt. Seminal
pesignation g, oq. Mice q. Prostate vesicles
(] o ] n 0 0.05 ¢ 0,008 0.13 2 0.020
e ° o o n 17 0.19 20,006 0.97 2 0,163
Progestercone 10 0.8 12 20 0.17 £ 0,009 0.70 2 0.095
'20 0.8 12 20 0.17 2 0.012 0.51 £ 0.172
L] 0.8 9 13 0.18 £0.013 0.56 £ 0.052
P27 H) 0.8 ALL DEAD




Sulmitted by: -

Samples Sulnitted:

Worcestear Poundation for Experimental Biology -

Shrewsbury, Mazsachusetts
Tadble 14
ASSAY REPORT

Mouse
Anti-Androgen Assay
Injection

Test Animals Mice, male, 21-23 days
Vehicles Sesame Oil - 0.1 ml. per injection - Testostercne
: 4C = 0.2 ml. per injection - Test Campound
Procedure: Castration - 21-23 days of age. Injections started
day of surgery and continued once daily for ? days.
Autopesy on 8th day.
TEST COMPOUND Nean
Total Total Dose of Body TISSUR RATIO + 8. B.
Dose Testostercne No.of Wt. Seminal
Mulon »g. ng. Mice -8 proatate Vesicles
o [} (+] [} 12 19 0.09 2 0.011 0.17 2 0,011
(-] ] 0.8 12 20 0,20 £ 0,02 0.80 2 0,058
Progestercoe 20 0.8 12 x 0.15 ¢ 0.012 0.45 £ 0.009
» 0.8 12 22 0.18 ¢ 0.016 0.00 2 0.0k6
HP=2T 10 0.8 ALL DEAD
HP-28 10 0.8 ALL DEAD
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Wordester Poundation for Experimental Blology
o - Shrewabury, Massachusetts

ASSAY REPORT

Anti-Androgen Assay-Mouse

{InJeotion
Test
Coapound Testos~ Mean TISSUR RATIO + 8. B.
terone Body -
Material Total Total No.of Wt. Seminal .
Adninistered dose ng, Dose mg. Mice 8- Proatate Veslicles !
0 o [+ 0 1 0.13$0,032 0,2120,026
0.8 9 20  0.17:0.01% 0,86:0,080
19-Norprogesterone 20 0.8 8 20 0.19:0.018 1.05:0,063 '
. % 0.8 8 25 0.1520.018 0.51:0.046
e HP23 %0 0.8 6 17 0.2120.027 1,05%0.156
HP26 &0 0.8 5 15 0.2920.033 1.1640.198
Hp27 %0 0.8 9 22 0.2240.013 1.0820.108
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- { ) Worcester Poundation for Experimental Biology .. .
1 ‘ Shrewsbury, Massachusetts

i Table 16
L e ASSAY REPORT
e
5 Kouse .
¥ ; Anti-Androgen Assay
¥ R Injection e
3
submitted by: Dr. Malcolm Henry
§ Sonples Submitteds  As Listed
Test Animals Nice, male, 21-2) days
vehicles Seaame Oil - 0.1 ml. per injection - Testostarone
4 MC - 0.2 ml, per injection - Teat Compound
; procedure: Castration -~ 21-23 days of age. Injections started

day of surgery and continued once daily for 7 days.
_ Autopsy on 8th day.

# j 3 TZST COMPOUND Mean
i j Total Total Dose of Body TISSUR RATIO ¢ 8. E.
2 ; Dose  Testosterons No.of Wt, Seminal
3 pesignation »g . ng ., Mice q. Prostate Yesiclas
o 10 ¥ 0,08 £ 0,005 0.19 £ 0.Rh

o ]
e

o (-} 0.8 0 19 0.19 & 0,019 0.93 £ 0.07%
Progestercos 20 0.8 6 19 0.25 £ 0,018 0.87 £ 0.186
%0 0.8 9 19 0.21 £ 0,031 0.74 £ 0,038
P27 10 0.8 DEAD
%0 0.8 DZAD

sl ewien



Sulmitted by¥

samples Sublmitteds

Test Animals

Procedures

TEST CONPOD
Total Total Dose of Body
Teatosterons ¥o. of wt.

Dose

. Worcester Poundation for Experimentsl Blology . _ ... . ..

Shrewsbury, Hassachusetts

Tadle 17
ASSAY REPORT

Nouse
Anti-Androgen Assay
Injection

Nice, mals, 21-23 days
Sesams Ol ~ 0.1 ml. per injection = Testosterone
CMC = 0.2 ml. per injection =~ Test Compound
Castration - 21-23 days of age. Injections started
day of surgery and continued once daily for 7 days.
Autopsy on 8th day.

TISSURE RATIO % 8. E.
Seminal

Do RAL O e B2 LB Hice o g
0 ° ° ? 17
) 0 ° 0.0 4 17
Progesterons 2.5 0.8 9 16
: s 0.8 9 19
10 0.8 ® 16

Hy 32 L) 0.8 Dead

KP 33 s 0.8 Dead




‘Table 18

Worcester Foundation for Experisental Biology

shrewvatury, Massachusetts

ASSAY REPORT

Parablosis Assay
{Injection)

Sumitted bys
Sarples Testeds

Test Animalss Male and Pemale rats 21~day-old

Vehicle: MC, 0.2 ml. per injection
Procedures Flace a castrated male (29-31 days of age) in parabloais with an intact female
(29-31 days of age). Begin injection of tsst material on day of surgery and
continue once daily for 10 days and autopey oo 1ith dasy.
RKALRE - CASTRATER INTACT FEXALE
MNean
Hean Mean Seminal Aean Rean Nean
Total sody Prostate Vesicles Levator Ani Body Ovarian
Material Dose Mo.of wt. we. wt. wt. e, wt,
bz_!‘ninutored g, Pairs q. ny ¢t 8.8, wy t 8. %, my ¢ 8.B, q. mg ¢ 8.E,
[} o 5 101 11.5£1,080 11.8£1.021 16,022,362 93 125,021,884

Testosterons 0.8 5 £5.1211.003

52.4211,327 26.2£3.989

61.5227.208

HP-21 10 5 12.0:17.008

10.7£1.1448

11.9£1.508

96.5¢27.950
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Table 19 Rxpar. No.
ASSAY REPORT Autopsy Dates
Anti-Nammary Tusor Assay

Submittoed by: Dr. Malcolm Henry
Sanmples Testod;

Test Animals Sprague-Dawlsy rat, female, 45 days old on
delivery.

vehicle:s CHC, 0.5 ml per injection.

Proceduret Tusor seeds were transplanted into the rats

at 52 days of age. Beginning 5 weeks later,
these antmals having growing tumors were in-
Jected once daily for 14 days. On the 1l4th
day, each rat received 5 uc/10 u wole glycine~
-2-c14 15 0.5 ml 0.9X saline followed by
autopsy 24 hours later.

Mean Mean Mean Specific

Total sody Tusor Activity

Material Dose Mo, of Wt., MNo. Of Wt cpa/og
m ere . 8 ng . ein ¢ S.
[ 0 1 233 20 2648 102.3 £ 3.99

2a~Me thyl=-Sa=-
-dehydrotesto~ 7.0 11 252 20 1990 89.0 £ 2.98(p<0.01)
2305000

HP-28 21.0"* 7 239 11 3701 108.2 & 2.88
HP-29 21.0** 10 240 19 2497  117.2 % 2.68(P<0.01)
HP-30 21.0 8 23 14 5438  122.8 % 4.45(P<0.01)

BP-31 21.0+ 10 220 17 2041 105.7 ¢ 2.58

*¢ Considerable inflarmation at site of injectiom.
+ 8light (nflamzation at site of injection.
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Table £O DR

Worcester Foundation for Experimental Biology

Shrewabury, Massachusetts
ASSAY REPORT

THYMOLYTIC AMD ANTI-INFLAMMATORY ASSAY

{Injection)
Sulmitted by
Sasples Tested; 100~129 ¢
Test Animals Nale rast 2:~29 days old at start.
Vehicle: CHC, 0.5 ml. per day by injectiom.
Procedures Bilaterally adrenalectomize rats on 23rd-26th day of
life and insert two cotton pellets subcutaneously.
Beginning on same day, adninister treatment once
daily for 6 consecutive days and autopsy on 7th day.
Renove granulomas (cotton pellets), weigh, dry for
24 hours at 100°C and weigh again. Also remove and
weigh, after blotting dry, each thymus gland.
Mean
Total Body THYMUS TEST ANTI- INYLAMMATORY TEST -
Material Dose Wt., Mo. of Mean Thymus Ko. of Mean Lry Tissue
Administered mq. q. Rats Ratio & S.F. Obe . We. g, £ 8.8,
0 ] 153 7 2.74 £ 0.144 8 129.2 t 18.972
Cortisol 0.8 147 ? 2.6% £ 0.180 8 121.9 * 12,827
1.0 152 8 2.41 2 0.147 8 163.2 % 2).409
2.0 150 8 2.52 ¢ 0.111 8 96.6 ¢ 3.863
4.0 155 k:) 1.30 2 0,092 8 73.1 ¢ 8.914
HP 32 S 137 4 3.71 £ 0.269 4 104.2% 9.3%4
HP 33 S 139 ? 3.14 2 0.188 8 103.9 £ 15.518

Groups HP 32 - HP 33 = Campound Under #kin
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Worcester Foundation for Experimental Biology

THYWMOLYTIC AND ANTI-INPLAMMATORY ASSAY

Sulmitted by:
sacplas Tested:
Test Animals
vehicle,
rrocedurey

Material
dnintstered

Shrewsbury, Kassachusetts

Table 21
ASSAY REPORT

(Injection)

Male rat 21-2) days o0l4 at start.
CHC, 0.5 ml. per injection.

Silatsrally sdrenalectomize rats on 23rd-26th day

of 1ife and insert two cotton pellets subcutanecusly.
Beginning on same day, administer treatment once
daily for 6 consecutive days and autopsy on 7th day.

Remova granulomas (cotton pellets), weigh, dry for
24 hours at 100°C and weigh again.

Also resove and

weigh, after blotting dry,.each thymsus gland.

AMNTI-INFLAMXATORY
Mo. ©of Mean Dry Tissue
wt

, 2

0 0 8 67 3.48 % 0.331 L] 24.7 2 2,00

Cortisol 0.5 11 75 3.43 % 0.177 11 17.4 2 1.389

1.5 12 75 3.08 £ 0.118 12 17.7 ¢ 1.539

4.5 12 72 1.35 £ 0.107 12 18.3 2 1.212

HP-23 8 S 80 3.79 £ 0.3% S 17.6 ¢ 2,132

HP-24 8 4 80 4.28 £ 0.728 4 22.8 ¢ 5.874
HP-28 8 DEAD rd

HP-26 8 3 78 4.13 £ 0.424 3 21.0 £ 4.362

8 S 70 3.47 £ 0.522 ] 17.7 ¢ 2.650
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VWorgester Foundation for Rxperisental Eology

Tadble 22

Ghrevstury, Massachusetts
AS3AY REPORT

TIOOLYTIC AXD ANTT-INVLAMMAICRY ASSAY

(1nJectios)
anan'ua Tr: Dr. Henry -
Samples Tested: HP-13
Test Animal: MWale rat 21-23 days o0ld at start.
Vehicle: O, 0.5 ul. per injection,
Procedure; Bilaterally sirenalsctomize rets on 23rd-26th day
of 1ife and {nsert two cotton pellets subcutaneously.
Beginning on same day, administer treatment once
dally for 6 consecutive days and sutopsy on Tth day.
Remove gramilomas (cotton pellets), veigh, é&ry far
28 bours at 100°C and velgh again, Also remove and
veigh, after blotting dry, esch thymus gland.
Total Meaa THOASS T2 ANTT - TRFLAAIORY
Material Dose Body . of Mean Thymas . of Mean Iry Tissue
Administered ng. ve, Rats Rati{o t 8. K. e . ¥i. »¢. 2 8. E.
) ° as 8 3.81 ¢ 0.27% 8 23.5 ¢ 2,600
Cortisol} 1.0 8 10 3.0h £ 0.329 10 17.6 £ 116
A0 8 10 1.52 £ 0.1)% 10 12.8 £ 1.127
EP-13 1 T 7 3.65 £ 0.208 T 16.8 ¢ 1.6848
2 e} 8 3.61 £ 0.255 8 20.7 ¢ 1.51%




Table 23
: worgester Pourdation for Experimental Blology
: e Shrewsbury, Massachusetts
’: ;
{ ; ASSAY REPORT
4 THYMOLYTIC AND ANTI-INFLAMMATORY ASSAY
o '-j (InJection)
i 1
i A
: 3 Submitted by:
5 Samples Tested:
, Test Animal: Male rat 21-23 days old at start.
Vehicle: cMC, 0.5 ml, per injection,
Procedure; Bilaterally adrenalectomize rats on 23rd-26th day
k of life and insert two cotton pellets sudbcutaneously,
? ! Beginning on saze day, edminister treatment once )
: 5 daily for 6 consecutive days and autopsy on 7th day,
; . Remove granulomas (ootton pellets), weigh, dry for
. , 24 hours at 100°¢ and weigh again, Also remove and
t 4 welgh, after blotting dry, each thymus gland,
% 1
i 0o Total Xean THYMJS TEST ANT I~ INPLAMMATORY
: Material Dose Body No.¢cf Koan Thymus No. of Hean Dy Tissue
: i Administered mg. we. Rats Ratlio ¢ 3.E. Obs, wWt, mg., ¢ 8. E.
;__. g — S T ST I T ISR TSR Im N I T T LT
¥
| 4 0o [} 70 9 8,10 ¢ 0,111 9 29.5 ¢ 84,229
‘_ Cortisol 0. 70 .18 2 0.2 19.3 ¢ 1.7
¥ 3 1.2 K4 18 2.93 2 0,1 18 19.8 3 1.2%
: ] 8.5 78 9 1,90 ¢ 0,167 9 11.5 ¢ 1,972
HP-13 & 57 5 5,632 0, - 10.2 ¢ 2.63
8 75 2 2.53 z o.ﬂ%%""‘- . 18.0 ¢ o.6oé
5 3 Hp-14 3 61 3 3.82 ¢ 0.250 3 16.3 £ 0.836
: j 8 62 2 3.86 £ 0,773 2 19.7 ¢ 2.57%
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Sulmitted Dby:
Samples Sulmitted:

T™v8t Animals
Vehicle;

Procedure:

et teias Gae o s 2 e e

worcester Pourndation for Experimental Biology

Shrewsbury, Maasachusotts

~able 24
ASSAY REPORT

Mouse
Anti-Androgen Assay
Injection

Dr. 0. M. can der Want, T.N.0. (Lead Compounds)

As listed

Mice, male, 21-23 days
sesame 04l - 0.1 ml. per injection - Testosterone
CHMC - 0.2 ml. per injection -~ Test Coarmpound

Castration - 21-23 days of age.

Injections started

day of surgery and continued once daily for 7 days.
Autopsy on 8th day.

TEST COMPOUND Mean
Total Total Dose of Body TISSUB RATIO + 8. K.
Dose Testosterone ¥o.of wt, Seminal
pesignation mqg . mng . Mice q. Prostate vesicles
@ 0 (o] o] 6 15 0.05 2 0,013 0.20 2 0,033
LG (THO) 20 0.8 DEAD
= 33(7x0) 20 0.8 DiAD
g 82(T™0) 20 0.8 DEAD
S 129(Tn0) 20 0.8 9 16 0.17 2 0.1 0.75 2 0.0%6
Progesterons 2.5 0.8 9 16 0.19 ¢ 0,015 0.93 2 0,080
5 0.8 8 18 0.19 2 0,014 0.88 ¢t 0.066
10 0.8 8 17 0.20 % 0.017 0.76 2 0.053
20 0.8 9 17 0.1% 2 0.015 0.46 2 0,041
0 o 0.8 6 15 0.22 2 0,09 1.20 £ 0,156

o
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sSulmitted by;
samples Submitted:
Test Animals
vehicle:

Procedures

TEST CONRPOUMD

Worcester Poundation for Experimental Biology .. .. .. . -

$hrewsbury, Massachusatts
Table 25
ABSAY REPORT

Nouce
Anti~Androgen Assay
Injectiom B A

- Mice, male, 21-23 days

Sesanes 011 ~ 0.1 pl. per injection - Testostsrone
NG = 0.2 ml. per injection - Teat Compound
Castration - 21-23 days of age. Injections started
day of surgery and continued once daily for 7 days.
Autopsy on 8th day.

P Mean
- Total Total Dose of Body TISSUR RATIO & 8. B.
i Dose Testosterons NMo.of Wt. Seminal
ng., 3. Mice g, Prostate vesiclas
o o 8 20 0.08 £ 0,01k 0.25 £ 0.022
(4] 0.8 8 2a 0.23 t 0.017 0.91 £ 0.128
10 0.8 17 19 0.20 2 0.012 0.65 ¢ 0.053
20 0.8 8 19 0.21 £ 0.017 Q.71 2 0.082
0.1 0.8 8 19 0.17 £ 0.022 - 0.77 £ 0.0MS
0.1 0.8 8 18 0.18 £ 0.7 0.91 £ 0,124
0.1 0.8 [ 18 0.21 2 0.C2% 0.82 2 0.096
0.8 8 18 0.23 2 0.CR3 1,03 £ 0,118
0.8 8 18 0.21 ¢ 0.019 0.89 ¢ 0,097




Worcester Poundation for Experimental Blology - - -——---
Shrewsbury, Massachusetts

ASSAY REPORT . -
Table 26

Estrogen Assay .
{Subcutaneous Injection) - g

Submitted bys R .
Samples Tested; o T L C
Test Animal: =~ Mouse, female, 19-21-day-old, - Fah

Vehicle; Sesane oil, 0.1 ml. per injection.
Procedure; Injected once daily for 3 consecu~-
tive days and autopsy on 4_ day..
Material Doss Mo. of Maan Utsrine
Mministered ug. Mice Ratio ¢ 8.k
[ ' (] 10 1.08 £ 0.059
Estrooe 0.05 10 2.11 ¢ 0,090
0.1 10 3.271 2 0.297 -
0.2 9 .85 & 0.267
0.A 8 5.26 £ 0.277
100 [ 3.82 20,378
100 5 - 0.67 £0.080
100 6 1.08 2 0.095
100 [ 0,83 £ 0.073
100 6 1.01 £ 0.072 )
100 6  1.1320.08 )
100 é 0.86 £ 0,072
100 3 1.09 £ 0.076
100 [ 1.02 £ 0.000°




Table 27 . . ... ...

Woccestar Poundation Por !:xperiunul Moloqy
S Shrewabury, Nassachusetts

Sulmitted by,
Sanples Testeds
Test Animalg
Vehicles;

e ) Dose Dose Mo.0f Mean Uterine '«

ASSAY REPORT

Anti-Estrogen Assay

{Injection)

Mouse, female, 19-21-day-old

Zatrone, sesame oil, 0.1 ml. per

injection. Test material, CnC, 0.1 ml.

per injection. -
Mainister treatments at separate sites . . .
once datly for 3 consecutive daya and e
uut.opty on 4th day.

Mice Ratio ¢ 8.8,

E'!ﬂ'“ﬂ 1q. 2q.

° 12 0.97 £ 0.088 I

0.4 12

0.0 - -

0.h

0.4

0.4

0.h- 2

oAb .

(R )




Possible Significant Activitiss Requiring Purther
Confirmation

. 8ignificant
Aetivity

Anti-Inflasmatory
. Activity - .

Mu-wuﬂltorj

ur 26

H? 13
‘Hp 14




TABLE 29
COMPOUNDS STUDIED
Structure

Fhenyllead triacetate

s Dibutyuead discetate
Triethyllead soetate

N eributylplunblyl)-wduolo

" Trimethyllead acetate
Tributyllead acetate
Diethyllead diacetate
Trinmethyllead cyanaaide
Tetrabutyllead

5

sk
8k
o
8k
s
8k
Xs
w1
sk
.
HP
HP
HP
-HP
L HP
“ur
HP

LT

Tetraphenyllead
Bis-triphenyllead lulph!do
Thiobentyltriphenyllead
Thiophenyltriphenyllead
Thiocacetyltriphenyllead
Lead Benzyl Mercaptide
Lsad dithiobenzoate

1ead thiophenolate
,wi -2ing acetate complex

TEEEEE-

Bis-diphenylchlorolead
methyl arsinate
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- 1. To extend the axploretory sempling of atmosrberis lesd
asToscls to envircomsts wbare StacTheric extissicos are not :

. doninsted by autonchils exbhesuete L v L -
2. ?iﬁsgafgiioog
s. gﬂ%!%?%&?:

PRI SEO A

nchils exbaust. Thua, the results are chvicusly diased
sffluents, gﬁgz.fi.gg.-gﬂé

Sotax, 3o, Lo . Betaver, ol 1.0, Bterllng. The
gg.ﬁ-’:gog.!lom AO §

(Fuoe 1961), -




tuwumuummmm;mzmmwmw

-lsad s0ils. They further state that 90f of
1sad {5 ooal ¥ill de mwmum.mpmmmw
oartain cities during the vinter

- mumwmmmuawm
wmznemmmhm Mzeh-mnawh
mmmwumhmuwmmmmwu‘
Tthe sercesl 1n uny given situation. Dz. Kehoe mentions that another

factor 4s the chemical composition of the stacerhwric 8ercecl.®. Bame .
1ead compounds are much lese trowblescos than others. Thus, inforwetion
- 08 the chexical sature of the stacepheric lead servecl oculd have impore .
~tant epplicaticns to cammmity problems. 'The Tesearch progrem £0 date
mxxMommmummtomuymmwm
" up the sarcecl. Klectvm and x-ray diffyscticn techniques were the . - ' -
mwmw‘m,mmwnﬂ,um.m.
et The 180K Of success oan be treced 10 the small sise of Boet of the serceol
. . particlas, the lov coocentrsticn of lead in the total stmospherds dust,
. ssrious mn.m-mm.mmneumumnm, andithe -
Mumolituubommu

oqpouu mm.

m;..l- NW tl«mmtiaﬂmﬂw
1XDOGK CCMpOVDAs. - Jm.mn (’f) (J\dl 1953). :




m«m

proposed ocotinustion of the stulies of atmostberic lsad .-
e w11l axtend and coxplemsot ©e progrem vhich s being conoluded; mach
of the mthodology bhas alresdy been estanlished,

mmmacmmmmmquuaom

Consiferetion should also De given to the design of @ singls
sercecl specirometer with @ greater rungs, This eould
incress the ¢

(ﬁ—’g’\ﬂx‘ Sl A AT

A Secistiom ’cn :tkho

- two aities, Ooe of the eht vill de
nuhuhwulnem.eity\bon_oodu

Saxples w1ll also De taksn 1a variouws rural areas to Getarmine the
load content of maturel duat sercsols. This probebly can be &ane most X
- . . : eanveniently by making stopovers in rurel arees during tripe
e o B wmben sspling locations. Speafal trips o scme remote Califosnia arees

. . During the fleld work, saxples be taken and reserved for TS
the cospound 1dsntification research. EKigh-volume ssapling will

-3-




hmmumwm mma‘wypw-vmmmum
©  chareateristics such as solbility, melting poilnts, vaporisstice
’ temperetures, oto,, of the lead oampounds found in bulk saxples as &

‘ meens of general charsaterisation. Exghasis vill be placed initially ca
those capounds previcualy idestified in eutamcbils exbaust., JFurther
work ¢o single particls identification vill not be esghazized, dDut ex-
plorstory experinents vill bv carried cut cn techniques that might owere
oome the known difficulties facing this type of soalysia, Base amalytie
cal effart might be directed to segregating the bigh-valume smple 80 :
wzmmwzxmdwwwuuumthw
diffrection, nummw sccanplished directly in the
oollector; additicnelly, theres may be noed for selsctive extraction and/

ammunmmumwmmuhumm

¢ be integruted into & 12-acuth research prograa. ‘The folloving tentative
time-tadle for the ressarch program seems jrectical. Fisld seapling .
in coale and ofl-burning sress should de cerried out Suring the TR
of Jeovary-March, 196k ueing either tde axtended range aystea if {t s e
oould be essemdled in time or the present unit. The epring and summr
progrea would include cslibreticn work, rurel and local Bay Ares sempling,
el 00 end sbout con month of seapling in Los Angeles uaing the sxtended rengs ..
: : wit, mmmwcwmmmmunmmu
. & steady effort v
N uummummynmtmmmmmm.
In sdditicn to the fimal rvport it would seem Sesiredbls tO epecd eome -
tine preparing cna or two coapredensive technioal papers describing the
JRogrea and 1ts retults. These 00uld be given et the spring meeting of -,
& technical sosiety euch as the Americen Qecshysical thice or the Amstie
© osn Chemical Society., Pertinent discuseica and critic u-mmm-
. .x . technloal presectation oould de ocnaideted {n plansing the :
dmmnhm‘n-

- aum,unmm.m.m,nnumnn
"ﬁnwalﬁo‘tbu’u Bclences vith ccneiderable’ sssistance from
.. . the Aoalyticel Mesesrch Dapartaent. The facilitise t0O Do wsed wil) -
'} 'ioclule Dot caly the specislised project equipmest, tut also the extene
“ - slve laborstory facilities of the Institute. Those specialised fecilte
P tles vhich are expected to be used during the research progrem dnclude
|7 e4rcecl genersting eod analysis -M,mumxmm
 aoops, &nd the X-rey Aiffrection equipment. - )

hmtmunmmmamumm
Tesvarch are expected t0 0cutinue thelir ssscoiation vith tde progress
Mr. Elmer Robinscn, Project leader; Dr. John X. De¥ries, Munager,
Analytical Services; Dr..T. Nopkins, Chealst (x-ray &iffrection)s Dr. 8. .
Chatkin, Coamist (electron mioroecopy)s Mr. P. L. Ludvig, Mstecrologist
‘ (r1e14 “-pun‘ a4 eslidration studies). In sdditicm, other Iostitute
mmnwucmuwmmuomwmmpowu
be useful 12 solving ressarch pobhu that arfse. . -




1. Explorstory field sampling etudies vill be mede in environ-~

CA e T ...Mw?iig.ﬂfgiinsg
Tt 1s enticipated that the

The estineted coste inalude 11 mea-mcmthe of senior metecrologliss
s0d metectologist time, 0 man-acetbs of eenior chemiet snd chemist time
sod 3 mao-acoths of clerical end techniotan time. Also 1nclulded is the
frirchase of & suitadbls Asrosol Spectrometer. . . ;

oatract Fory

The lastitute 1s & not-for-profit, acn-endowved crgsnisation. In
viev of this status, tha Instituts requests that each research elienh -
make an edvance deposit to ecover vorking capital requirements for the

- ] Projesy being uodertaksn. Tue Institute's involoing procedure $s dese
cribed in the sttached standsrd researsd sgreessnt. The Usual sdvence
Seposit om & project of this sise 18 $11,000. If the ressarch oltent - irt’




wishea to eliminsts payment sgainet pricdic invoioces, the edvance deposis
may Do increesed to 100% of authorized funds. Upcn completion of &
. projeat, axy uwwexpended Rroject funds are returbed to the clisst.

ﬁumlmbcnwumoduom}mbyamu‘ul
seturning tvo coples of the enclosed standard sgreement,
mmmmumm-wamuml, dﬂvﬂh.
check for the sdwvance paymsnt,

The swstituted peragrarh 10 end the edded paregragh 11 in our
Present cootrect vith Leed Industries Associaticn, Inc. dated 1 Asguet
1962 are quite sstisfectory for inclusicn in this proposed ccmtract if
Sesired.

mnmmmumamumm'uw
o0 page 3 of the Standard Agreement Form to suit Ioternatiooal Lesd
Z1ino Resesrch Organisatico cootrecting end funding echedules.

fcceptance Pertot

nmwmumwtun:mm m
mm,-mmmx«rucmmamum

" e vill be adle to cmmence work tmmedistely sfter suthorisstion.

Charles J. Cook, Director
wnmm mmu-




mvommmmmzmm

6 Project § 16476 Burevebury, Massechusetts
Septesber 11, 1963

mmlmmx._

Tot u«amtmwuuhmmm
292 Mliscn Avesus
Bev York 17, M. Y. :

Title of Resetrch;  THE TEITINO OF OFOANGIEAD COMPOTMDS . . -
FOR FOCSIBIX EXDOCRINOLOGICAL AXD

General Btatesents Dr. hhdnc.lmdlcuck. Mmu bas
ﬁmmmmzocmmuun-m )
arganclesd capounds for testing. Ve haw also R
received compounds from Professcr veaa der Wast.

- Ve fomd scme caxpounds vith poessidle important utilities,
Ve wish t0 ccotinue these stulles. Our tests will D
include androgenis sotivity (mals sex barmooe), : E
estrogenis sctivity (femals sex bormone), satie S
estrogenic (possidle anti-tumer mlv&ys asti-androgents ..i..
activity (possidble trestment of prostatic «mr) d .
sati-inflaamatory sctivity (possidle trestaest for o
mm-mnmmnwgum) . :

YO e e mmmuwumm'
eampounis from other sources.

December 1, 1963 to m;so. m.’l

- 1 B100ssay Techniodan o v s o ¢ o o o
Pate, Mice and CRIckS o ¢ 0 0 ¢ ¢ o
Consumadle upplied o ¢ ¢ ¢ ¢ ¢ ¢ ¢ o

RS . S Direct Coete . .
e ' wmcaum-

N 205.05
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PROFOSAL TO DITERUATICHAL IFAD ZIRC RPEE/CH OTG/NIZATION POR THE COFTINUATION
“TARC Y THE YPAR 1056, OF 122 FIANCTAL SUFPOST oF T Y'rmm CF Faalifcy of
PR T I VAORACCAT, TN Trd RoaRefs OF Dol e e E I IROUT AL

or 't CULIICE orIc—:L B CF GEE GITVSCITY OF cw»m.;xni [<] E.I Eﬂ,
58 70 AT AIR QOWCErrAT 1008 OF PARTIC

Reference 18 mele berein to & propossl mede cn October 3, 1962, 1n which sa
sxperiment then undervey vas dascrided 1) ocme Getail, sa g part cf @
wmzmamnmou-xwummwmmmu
progress eince 1937. 8ince October(1962), tue experimant then feferred to hes
bean oopleted, vith respect to the scheduled exposure of the two swbdjects within
the respirstary cheabers, and the fina) period of chservaticn of the mbjects
(for a pericd, after the terxinatios of the sxperimestal axposure, u&mwu

i

nmmmmm«mm,rwmmmumma
the experimsutal program,

The folloving persgrarhs are ococerned vith caontiouation of the progrem
through 1564, . Whils the prior sxgerisent was in the stage 1a which the
sxperinental subjacts were echeduled vithin the chamber, 8 furtder
involving tvo pev sudbjects, vas designed end initiated. mmmmm
locsted and angaged after & thotough clinical end physiologioal survey to -
establish their suitadility for the task ahesd of them, end the prelimivary .
cbeervations, viich are sn important part of say such sxperimsct, were .
initiated oo March 19th, 1963, These chservetions bave cootinued withon$ =
mmmummmtu,mwmmwm,wum o
SperTinantal exposure, will be tarainated oo Ssprexter ,Mmmvw,
part of the experimest degins a8 of 8:00 a.n., Septesber The seccnd S
stage of the experiassnt 1 wummwm(mw : :
mn.m,uuw«-mmwormmx

M(ummamsdmmwms, ,

1%3), the succesaful conclusicn of the previous experiment msde 1t peceseary,
the threshold velue (for public safety) of finely divided leed .

duporud i the aabient atmosphere of the cammmity, “to
of magnitude of the increase in the ccocentrstion of lesd
respirstory chaaber (sbove that in the embient air), which
dring about 8 darely & strable Tesp (in terms of the exo
memmmumbw),mmmdmm adect

. Mmuomhrmpmtoryebﬁonvlnummmumx
sxperimental eonditions. Thelr exposure to lead {n the air vinbomu o TR
the lovest of three projected levels of ecncentraticn (0.010 ng. per owis
meter), sod ¥ild recur every ctber day, for 3 hours per day, cver the periocd
of about 63 days (this e the approximete length of time required i previous

oxperizents %0 reach & ccoetast level of leed 10 the body of the subject, 88 - . - -
& ocnstant Lo

mucwummwummawnmwm,u
mwumtw). i . ;

i sooseatiution of Joad 1a the'aLr vELL tben be dbled
nmuuemmmmrssam. after whiich the concestist
e tripled, Suring enother period of €5 days. ‘ .

3
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a5 : be cbserved fn sssccistico vith 3 hours of exposure, every other day, ia
this initisl threa-stegs experimest. This, hovever, Yeoains to be sesn.)

Dependest wpon the cutoome of the chsarveticns Gescribed thus far, tvo

I the eutire series of chesrvations are

< - The boldget for the continuation of thils work vwill remsin essestially
unchanged {n 1564, sod {a ecosequecce of this situation, the split betwesa the .
four present spomecring groupe - ramely Byl Corporstion, R. I, SuPoot 8¢ )

Achert A, Xshoe, M. D., Director
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Pedruary ¥, 1563
Mr. Doa 0. Fovier, Projact Meoagar
lead Industriss Association
Bev York 17, Nev York ‘ : ‘ Lot
Dear Mr. Povlers

w-«mmmw.cmmummwumrmum
vith you in the future.

mxmuwzmwumummmwmmwcm
in paint. Ve would liks to suggest the folloving sethod of stuldy. .

If you could provide us vith five powvdered pigmssts containing these lavels
of lead, 1, 8, 15, 23 and 30 per cent, we would cooduct 90-4ay swacute
orel feeding studies co rata., Ve would presums that these wnild bde suite
ably westhered sasples. . : N .

Zach &ifferent pigment would de r.c to
0.05, 0.20, 1.00 and 5.00 per

govth, mwmm

complate blood counts, fnitially and at 55“90@'
urinalyses, initially and st &S and 50 days

éally cbeervaticn of all animals for resctions aod mortality

At the evd of mgo-«;rmmpnoa,mm-uunumxmm.
Velghts of these orguns vill be reccrdad: 1liver, kilney, heart, gonsds,
spleen and brein. The ratice of these organa’ waights to doth brein aod .
body veights vill be Setermined. mam»-um&uvmu .
b Jected tO suitadls statistioal trestment,

Tieeus seotions of twenty Qifferect organs will be prepared for examipse .
tion by & pathologist. All oontrol animals 624 all animsls from eech §
per cont dietary level vill be 00 examined, If unusual bistopsthologie
ohangse are noted 1o ecme animals from the highest feeding level of any
plpeect, enimals on the pext lovest level vill also be exanined. If £$
§3 oscessery, aniaals from all test levels vwill be exsmined, -

8inoes you are interveted in the possibls intersoticn of leed vith other tae
gredisnts of the paints during the veathering process and the effect of
this intarwoticn on toxiafty, ve sball perform some additional etatistisal
evalustions on 61l the ocabined data. This $a an attempt to elueidete the
statistically significant effects of some of the varisdles being studied.

N 205.07



Lol gig

Mr. Doa G, Fovier 2. February b, 1563
The anelysis of verience ocotesplated will be pet Wp 1in this moners
Aoalyeis of Variance

Yarisbles Degrees of Freddog
Par Cent Lead in Plgmnote 3
Distary Level of Pigeects Ly H
Bex . : 7 b §

{one .

r x Distary Level of Pigmect 20
Per Coat Lead x Bex ) ]
Distary lavel of Plpment x Bex ' LTt T |
Per Cast Lead x Distary level of Pigmot x Sex 20
Rats (Brror) A8o

= . b
concentraticn, liver: tody weight retio end kidaeyr body weight rstie. = . .. .
w RS

analyses oo the pooled dita. The cost of this study will be $20,000,
For your infarmstion, ve are euclosicg & eopy of our cliect list.
Thank you for giving wa the opportunity to discuss these stuldies with

. Sipoerely, -




INDUSTRIAL HYOIENE POUSDATION OF AMERICA, XNC.
Mellon Institute, kOO PIfth Avemue
Pitteurgh 13, Mo,

PROJICT ¢ WC-
¢ B © m!‘bly&

pre
mmmuu.
oot &
prectical wwo-o.
1§ lavel.

In order to cbtain informsticn ou this question, the inwestigstiom
oatlined belov has besn designed.

Kowever, before unmwtwmmmmnmtun. it &
muumwmmauuummwwmmmum
8c0ording to wilch the deta vill be evalusted. .

In genersl, the plan of the mnwtmuuemm
toxieity of & gives, bigher mx«hupwumzummmxw
mmumumzumm.

ummun M, m. lmnipuen ueoruuly moto
dencostrete & Darmful effect by feeding & toxic saount of the paint fila
from paint ccotaining 1§ leed pigeant. This oeeds to be 4one {n order
wo-wu.mmmtmmmm a
mm.awrpmwmmunuem

s
Wrummmmwﬁowm of & grester R
3

E

on

mount of 1eed pipsent (beceuse of & bigher percentags of leed in

f1lm) are significently increased would Gepend wpon the mature of

effecto-vervus-Cose response. If the response 18 one-forecos, that is,

straight-line response; then for every sigaificant increese is dose

1s & significant tncreass {n effect. If this de

18 the perventage of lead pipeent in the peint would Le essootated vithr o
th : -

responses 15 & surved line vith the cancavit, w;m,
lavel, & significant inoresse in dosage 19 ref
oresss in offect. Under these e¢ircumetences, it is

lavels thet 8dded dosage results 1n 60 accelersted inorease of effect.

Ancther question shich must be ansvered 18 bov the toxis effects
are t0 be nedsured. Cue of the moat ssnsitive meAsuring stioks, snd oam~
aouly used 1o the Geteruination of health hasard in pev drugs oF food
sdditives, 19 the effect of the wninown chamioal, vhen adled to the food of
yOmg rets, upod their grovih ourve (gain {n weight), Ancther messure
applicadle 1a this investigation would De the total socumilation of 1asd $n @
eritical tissus as Geternined by ahsmicsl aoalysis. A third, lsss senditive,
Bessure ALAL Ve the effect UPCo DONe mArTOVY fundotiome

N 205.08



Indudtrisl Hyglens Foundation of Americs, Ine.

is cbvious that, rsther than the percestage of lasd in the food,
t of load abacrbed {nto the systam which 1s tha feotor Seterwine
taxio effects. Iln the case of the proposed lovestigation,
mgnitude of the effect produced by feeling lead-cootaining peint fila
will depend upcm & bucher of conditicnss -

1. The weight of leod ingested

2. The chexical peture of the lsed pigasnt {vbich

daternines 1ts soludility and ebsarbability).

3. The physical and chealcal charecter of the film
in vhich the lead pigment is incorporated. This
also izfluences the soludility and absarbability of
the lesd pigmest /
The 1l
is

of
[}

fineness with shich tde leed
gramd for incorporation in the aaimal food,

This bas an infiuence oo the solubility of the sus-
pepdad leed pigaent, and hence, 1ts abecrbability.

‘.

Proposel

. The fovestigation vill, of oecessity, ocnsist of s preliminary
phase for the datermination of the "base line" followed Dy the main study.
Tbis prelimivary thase vill involve three groups af 15 young rets

;
i
£
i

The Lesd Industries Associaticn 1is expected t0 supply the peint
£11a{s) 1a & form suitadle for incorpareticn into the dlet food, ground
wiforaly t0 & reproduoibls size. Pertinent informaticn regarding the
eaxposition of the film materisl, particularly ia regard to the leed y:rﬁ,
1ts campoeition, physical properties, and percentage. The dosage lavei(s) of

- the patnt £11n(s) t0 e used {n the animal feed vill be fixed by agreesent

betveen the representatives of the Lead Industries Assocciaticn end the

tovestigators.

The feeding of the animals will oontinue for three mamths,
During this time, the food consumption (end therefore the 1sed intake) as
well a8 weekly body veights vill be reccrded sod cbarted. After thte period,
the rets vill be killed vith ether and sutopeies vill be performed, The
1ivers and kidneys vill be weighed and the Tstics of organ weight/body
veight vill be deternined. Blocks of liver snd kidney from each animal will
be eubedded 1in paraffin and sections prepared for microscopie examipation.
A chemical analysis of & tissus for leed cootent vill be done on esch animal.




e,

N

Industrisl Eygisoe Foundation of America, Ina. =3

Aasuning that & minimal Gosage of paint film from paint ocotaine
1s24 pigoent has been found vhich produces & measursbls effect
upon the rats, then another study (the mein study) can be begun in shich &
group of rets 1s fed & higher (predetermined) percentage of lsed pigeent

3
&

the bese line against vhich the effwcts cutained 1o the first growp
corpered. A third group of rets fed culy the besal dist wild
gative cootrols., If desired, other groupe of rats may be added,

%

balov end the cost 15 indicated.

1 15  Besal (cootrol)

] 15 nuuph-rmﬁn(-mtuu
sgreed wpeo :

3 15 Pasal plus tvice the weight of patat
fila a8 12 Orowp 2.

Seccod Phase (main study vith increased £ leed {n filw)

No.of

Qroup fats Diet Durstion  Cost
1 15 Besal (comtrol) 3 mo.
2 15 Bessl plus peint fila (wight to de
. ] agreed wpon) $m. 3 $8,000
3 15 Desal Dlus same weight peint film as :

1o Oroup 2 dut vith X§ lesd in peist. LR
LY 15 Besal plus same veight paint film a9 ,

sbove but with Y$ lesd {n peist, 3 mo. $2,%0
s 19 Same o5 Oroup b but vith 2§ lesd in ’

paint. 3 mo, 8,50
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DMBTHIAL BIO-TEST LABORATORIES, DIC. :
1810 Frontage Rosd
Nortbbrook, Illinols
Telezhone CRestvood 2-3030

Juoe 12, 1%3‘

Nr. Don G, Fovler

Lead Industries Associstion : - ]
292 Kadison Avenus . .

Bev York 17, Bev York

Dear Dom:

Ve will copduct acute orsl and scute percutanecus toxicity studies
88 per our proposal of Pebruary 11, 1963.

The ooly changs vill be in umnmunummm
redbits vill be used at each of 3 doss levels,

he eye irritatica and scute inhalaticn tests are oot of prims im-
portance ioitially. muumwbmwum
interest 1n & perticular epound develops. RS

The cost rawnu-t.nnbommpr-urmu-m
of five mterials are sibmitted at the saxe tise.

Stocerely yours, o

Bigoeds Joo o
- ' : " 3.C. Calsotye

Director




INDUBTRIAL BIO-TEST LABOGRATORIES, INC,
1B10 Prontage Road
Northbrook, Illinois
Telebone CRestvood 2-30%

Pebruary 11, 3963 -

Wr. Dou O. Povlier, Project Macager _

Lead Industries Association S :
292 Mediscu Aveous . ]

Bev York 17, Bev York R

Dear Mr. Povlart _
Ve are enclosing our preposal for renge-finding toxicity tests .

co materials in wvhich your essocistion 4is inlerested. The cost ,
of these tests vill de $500.00 por msterial teeted. ) |

: . If you bave eny Questions om these procedures plesse &0 not
’ besitate to call us. Thank you again for permitting ue to -
subait our propossls. R

A Sincerely, R -
. 8igoed: J. C. Calandrs . .

J. C. Calaatre

Director

N 205.1
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’ MAGE-FIXDING TCXICITY STUDIZS

I. Peoge-Finding Acute Orsl Toxfeity ~ Albdino Pats

Ao Acute Oral Toxicity « Albino Rats
Healthy, young albino rats of the Sprague-Deviey strain with
88 aversge dody weight of approximately 100 grame are used ss test salmlse.
The rets are divided into groups of four animels each for dosing purposes.

All enimals used are kept under cbservatica for five days prior
to experimental uss, during whiich period they are cbecked for general
hysical well-being snd bomogensity. The saimals ere housed individually
in stock cages and permitted 8 standard ladoretory rat diet® plus water
o4 1bitum until 16 bours iamedistely prior to orsl intubeticm.

On the marning of the first test lay, after s }5-bour fsst (water
permitted), the selected dose groups of four rsts each are intubated with
previously cslculated doses of the test material. All doses are adxinfstered
directly into the stomacha of the test rets using & hypodersis syrings
equipped vith @ dall-poioted intubating needls.

Pollowing orel sdxinistreticcol the test msterial, the rets
are returned to their stock cages snd cbeerved for the succeeding 1b
days. All significest reections snd mortalities which occur are recorded.
Particular attesticn {a givea to the cbservaticn Quring the firet four
. hours after intwstion. '

. At the snd cf the cbservatica period, ell data are collected .
ond the rarge-finding acute orel moen lethsl éoee ( ) of the test & . L
material 1a oalculated using the techniques of Weiles, , eod .
Thanpecn and Vellsess, A

® Rockland fat Diet, Rockland Perwe, Bev City, Bev York. K
#¢ Veil, Carrol 8.1 Tedles for Ccnveniest Calculation of Medlsne |
Effective Dose (wig’gr lD,o) and Instructicns 1o Their Use.

Biometrics, Sept. .

o9 Thompeco, William R.3 Use of Moving Aversges and Inte 108
to Lstimate Medisn-Rffective Dose. Psct, Rev., Kov. .

*s60 Thompeon, William R. and ¥Weil, Carrol 8.1 On the Covstruction

d};\bln for Koving Aversge Isterpolation, Piometrics, March
1952,

N 205.11



Twenty-four hours prior to the Sermal epplications, tae decks of
the raddbits are abaved free of bair vith electric clippers. The animmls
are then returned to their stock oages tO sweit testirg oo the following
day. The 2hhour waitirg period sllowed recovery of the stretum core

veun from the disturtence whiich eccoogeaies the ¢clipping procedure and

also permits hesling of say microscopic adrasicos possibly produced

during the process. . o
Co the testing day, the dstmal dcse for each test radbit is weighed

tely o sn analytical balance., Applicaticns of the test material

2 ..pT.ooFo&hnonlougﬂvonﬁd-usacﬁggc. Three dose

the

10 their stock cages. At this time 1t vill also be'possidle to cbtain ea
ostimate of the primary skin irritating properties of the te
Gvservations for sortality, locel reactions, and dehaviorsl shoormlities
are ccotioued for & total of b days following the ekin-spplicstions.

" At the end of the cbservetico period, all data were collected and
the range-finding s2ute percutanecus moen lethal dose (KFLlDsp) of the
test material is calculated using tbe 3&»»48- of Wejlee, .93.8.3-
and Thompecn 8od Vellsese,




IIl. Range-Finding Acute Irhale’fos Toxicity - Albino Rats
Young, sdult aldino rets of the 8pregus-Daviey strein were ssployed
a8 the test animsls. Pre- and post-test care and cveervsticn of these
Tets are essentislly the same as that alresdy descrided for rats used

in the renge-finding scute ersl toxicity test (see p. 1). Eowever, snimsls
used for inhalaticn exposure vere oot fssted prior to testing.

Five groupe of four rets each gre utfilized ia the study of the test
material. The aversge bdy veight of the test animals are approximately
250 greds. %he inhalatict exposures are conducted in s multiple fnhalstion
chaadber designed for simltantous sxposiure to atacsphere saturated and
fracticoally satursted vith the test meterial, e¢. g. 1/2 saturated,
satursted, 1/8 saturated and 1/16 sstureted st room tewpersture (25°C).
The test 18 Sesigned to run for & four-bour period,

At the end of the exposure pericd, the rats are cbeerved for the
succesding 1N days.

J

IV. Range-Finding Tye Irritstics Twst - Albino Rabdite

A grop of five aldino rebdits are used to evaluate the eyw irritsting *
Properties of the test materisl. Young adult, Bew Zeqland strein animals
are selected for the test.

The test method explayed 18 patterned sfter that of Dreize et ale,
Txactly 50 ag of #0114 test material 1s instilled into the conjunctival L
8¢ of the right eye of sach tost reddit in & group of five animals, The . . . =77
left eye of esch saisal serves 88 & scoring ccotrole

Coe, 24, A3, T2, 96 boure, and 7 days folloving the inftisl instillstions,
the cornes, iris, and palpedral conjunctive are exanined individually end
groded for frritaticn and intury according to a stendard scoring system®,
The aaxizmm possible score st say coe exaxiration and scoring period is
110 poists wiich indicates xaxisal irritstion and dsxege to all three
ocular tissure. Zero scole indicates po irritatico whatever.

After the capletion of the test, the ecores are analyred and
Sescriptive eye trritation reting 1e sssigned to the test material. The
eritarin used for assigmment of the descriptive rating are the frequency,
the extent, and tbe persistence of frritation or damge which occurred
to the three ocular tissues. In the classificaticn system used, special
axphasis 1s placed upcn irritation or danage t0 the coroes. Correspondingly
less stress is placed upon ccojunctival end iridial effects.

The descriptive reting assigned are coe of the folloving, esch of
vaich characterites & particular level of ophthalmio {rritatico snd darages
Nam-Irritatiog

hw:v.unn{ Non-1rritating

B
;
3
;
&

¢ “Methods for the Btudy of irritation and JToxioity of Bubstances Applied
Topically to the Bin and Mucous Mambranes”, Draige, Joha &, wocxrrd
Oeoffrey, sod Calvery, Berdert O., J. Iherm. & Exp. Ther. &2,M, Decesder iGM6.



T.E HIXKE LABORATORIZS INC,
Resesrch and Development
1099 Folsam Btreet - San Prencisco 3, Californis

June 17, 1963

Mr. Don G. Fovler

Leed Industries Associaticn
292 ¥adison Aveous

Bev York 17

Dear Dons

It was a greet plessure to visit vith you

friesdship. Our previcus vork in the ALr Pollution fisld vas most enjaysbls.
I trust that wve may find & £1eld of Joint effort in the matters of

the Leed Incustries. I hsve alvays

E
¢
;
£
;
;

In regard to the matter of Geveloping information for the safe handling of
dev lesd products, our ladboratory would be most happy to vork in this ares
vith your grap and vould de plesse] to maks 8 Propossl for your consilerstion
relative to the extent of vork siich ahould be dcoe and the costs involved,
As I understand your imediste prodlem, thers are a numder of nev leed
caompounds in verying degrees of developmest shiose toxicities

proper order of magnitude of toxicity so that suitadle bandling preceutioos
68 bave been developed for doth types of campaunds could de applied. I
would suggest, therefore, that ccmsideratiocn be given to determining toxicity
by oral and percutanecus routes for all caxpounds, and that of toxicity fallow-
{nhalatiocn by compounds which Ay have & eignificest vepor pressure. At
stage coly order of msgnitude figures Deed e ocdbtained, snd we pPropose
our modificaticn of the atandard method of Delchwmmm, 1o which the

vould be bdracketed by edministration of the campounds over &
dcses or concentraticos. At such time as further informstion 48

the compound, more precise values should be cbtained ia

better define the toxicity and otle r tests would bave to be performed
vith the requirements of the Bazardous Substance labeling Act.

3g¥ & e
L
- » g [

8
g

our reccusendaticos for sccomplishing this preliminery
evaluaticn and the coets relative to these. Ve abould like to
that our ladoretory hes bad ccnsidersdls experience in the bhandling
rous and bighly taxic comxpounds, inoluling explosive materials, and
stalfl, therefore, 18 competent t0 handle campounds of eoy degree
toxicity end potential hasard,

%gi’s
28
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The Bine ladboretories
¥r. Don 0. Fovler
Page Tvo
€/17/63
It is always mcre coovenient and less expensive to woark vith & serise
of compounds, and for that reascn our ladoretary gives & 10§ discamt
oo six or more saxples submitted st @ single time. Ve sre in s
positicn to start work oo any toxicity test within spproxisately ten days
after receipt of the campounld or notificstion of its shipment.
We vould be most plessed also to be considered in connecticn vith otber
studies 1o whiich your laborstory might solicit the aid of a professicoal
group such s oure, iocluding the evaluation of the toxicity of painta.
I ea looking forvard to further pleasant sssocistions.
VYery truly yours, A
Sigoeds Cherlay .
€. 5. Rine, K. D., FR.D,
Directar *




PROPOGAL FOR THZ 1FAD DIXDUSTRIES REIATIVE 70 PRELIMINARY
TCXICITY SCRITNIN) PRUWECTS

Intregastric taxteityr Groups of tvo rate (either sex,

100 g=s. or more i wight) are given suitadbls dose

lavels vith en ipcremeczt of 1.5 in order to brecket

LD, and » Cuzulative mcrtalitice are Geterxired

et 2%, A8 #0d 168 nours. Total cost . $100.00

Percutaseous toxicity: Groupe of two rebdits (efther

84X, 2§ kgs. OF more in weight) sre given suitadle IR L.
dose levels vith an increment of 1.5 in order to ’
braclet the LDy end « Cuzulative mortalities

are determined ot 2%, and 158 hours. Totel cost 150.00

Vapor Toxieity: Groupe of tvo rets (either sex,

ngmp-.mnmt)mcwrwﬂ«m : !

to suitadle ccocentruticns with sninsreseat of 1.5 .
in order to tracket the L0y snd . Cumilative
mortalities are deternined st 2, L8 and 168 bours.
Total cost

Cost for-all three taste, per campound o
Mf&h@mﬂm,bﬁf
. ccmpound .

10% reducticn for six or more compounds sudmitted -
ot the same time . ; §




'

1/12/63
Project § UIC-12
VORK OTATRGENT

LPAD STABILIZED P.V.C, PTPE

Kigid polyvinyl chloride pipe is faportast in today's merket end should
s greatar inportsnce in the future. Various sapoxds of lsed bave beesn
aod are used successfully as stadiliters for rigid P.V.C. formulations and the’
afficlency, effectivensss and econoxy involved in the use of lsed stadilisers
1s not an 1ssus, Dut i3 accepted by manufacturers of plastics. What s
1ssue 13 the amount of lead vhich can lesch from piping vhen it 1s used
potedle vater supplies. Bince the use of rigid P.V.C. r'pe bas & good future
potantial a8 & replacemsat for metallic pipe, it vill be wll for us to measure
the 1sed relsase or loacbadility from the pipe when it 1is used in stendard
housebold vater mpply systess.

Producers of P.V.C. pipe appear to hesitate to wie lasd as &
becsuse of the poseibility of such pips being inadvertently used in & water
supply systes. If, hovever, we could resasure the plastic .
appropriate msasuremsnts of leed leeshadility (sssuming that the lssd relesse
wm)mmmnmmxmummummm .

8C0PE. :

The purpose of this proposed pogras is to cbtaln Telsese Gata from
standard form:laticos of rigid P.V.C. piping in order to proacts the use of
such leed otabiliters in the industry. The progrem will be carried ¢o 18 two
consecutive phases, the firet of whiich vill exaaine in preliminary fashios .
whethar or not exsessive ancunts ¢ lead vill be releesed from stsndard :

g%

|

X

lead coampounis. Ve estimate that this provi
tons of lesd per year ot the present ¢

pounds of rigid P.V.C. pipe vill be produced.

Therefore, the present situation 1s of less importance to ue then the
future and, since ft vill take scoe time to carry oo 8 testing and approval
progres, end eioce the resulte of the testing end epproval program should de
available before the real sarbat potentisl eaa be realised, it would
incumbent upcn us to carTy out Swh & program,

g

N 205.13



E RATIONAL SANITATION POUNDATION TEOTING LABORATORY, DIC.

e Beadquarters ® Bchool of Public Boalth # University of Modigas
1 Dr. Benry P. Yauban, President  Normoody 3-1511  ANE ARBOR, MICEIOAX
&ne 8106

E Charles A. Yarish, Exec. Director Bxt.
! . Yalter F. 8oyder, Sec'y-Tressurer ’

August 2, 1963
‘4 anumcmx:iz’;:omw lhlﬂuuul&u
3 roational Research tion
: 292 Mellsco A oue Grmnise (Project §# ULC-12)

Bev York 17, Bev York 10017

Dear Mr. Fovier:

Trom your letter of July 30th we have cocsilered the minimm testing
that we forl should De included snd this matier has Deen discussed with Doctor
McCord and be cococurs that this would be & xiaimm that should be ocosidered
6t this time, Ve would propose, therefocw, that the preliminary mm‘
progrmm 10 deterxine lsed lsechability be co the folloving basiss - .

1. muzmmmnxwmmumu
the PVC pipe. -

‘ 2. mzpspuwmamemmmm.

3. mumwupuwdummumwu X
ecrved upom delore the testing is uncertaken, :

&, That the lesd stedilizer campounds thet are being used ia
Zurope bLe the coes cocnsidered 1n the test. This would
Sssune that coe stadilizer would be considered in this
foitial testing progrem. If you feel that more than coe
tmndWﬁMkmw,M this would .
Gowdls the amcunt of testing cutlived under ) end 2% e

S momacmmmunmmrnmmx.m )
year period co the baais of the ocutline ebove would de §16,500. .
This would cover the performence of 6ll the tests &8 outlined
in e adove breakdovn oo the besis of coe eed compoudd. .

nmmuwﬁumm,uunmmeumnu
: ueuurytounoc-mmrducmmu\hmtmnewumtm
" more Getail regarding the specific proceduree. .
o Yours very truly,
81gneds Charles A. Furish

Charles A, Yarind
Executive Director
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four million pleces of this wvars had
£tates by thia pottery snd
returs & ocnfiscet ica of ALl of this dinne: « The pesulting econcmis
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Lesd $s 6 standard ecnstituent of glase compositicns for
a0et of the pottery dionervere mads end s0ld in thts oountry end-—.

cocmie Tesscns; for instasce, the plastie properties Lmperted to the -
glase by 1t8 1ead compositicn allov & vider latitude ia firing tespersture
ol this {s importast in produstion potteries. ’ )

The puarpose of our proposed fovestigation s to foquire {sto
the parasters that it 18 necsssary to control in produsticn potteries to
Maks use of lead 1o & safe 824 economis manner. Ve are here defecding a
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shich vill allov producticn potteries to operete with certainty {n e
£1014 vbare vp tO pow thers has Lesn & great dosl of expirical and
guessvark operetiom,

Ry using our standard test method referred to in the
Introduction, ve vill be &bls t0 investigate and to epunarets in @
Quantitative manner for the use of produwstion potteriss the vearious
Paremters that 4re pecessary to ensure & seoothly opersting pottery.

OOk 3aC_DICENTIVE

As evidenoed by the preceding 4iscussion, the eccnomie
Justificetion of this research {s pri=arily defensive. Zven Lsolated
cases of Ssfective glases produce sdverse publicity whiich i3 barxful
to tha lesd industry in other sreas. It is therefore Lxportant to
{nitiate reseerch which vill {destify the requisites needed to produce
safe losd glazes anxd to deternine optimm manufacturing proosdures.

Markatvise, the total cousumption of leed {n ceremics in .
the U.8.A. was about 15,000 toos in 1962, plus an additiomsl 5, tcos
imported fram Maxioo. What percentege of this quentity goes into glased
dinnervare 16 not known, although & roughs ucumws.ooo 10,000
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NS YORK PLIC/L JOLLIGR
Flover apd Yifth Aveme Hos:itals
Pifth Avenue at Oue Bundred and Eixth Btreet

Bav York €9, Bev Yark

Department of Pethology .

University of Cincioneti
Collegs of Medicine -~ Blen Avesus
Cinoinnaty 19, Chio

: Encloced 18 the final protocol of our proposed series P
of expariments u rets designed to produce data concerning the k
redioprotective effects of inorzanis lesd. Inccrporated are the
suggestions of Dr, Dooald R. Digss. The dudget s for the work
umlmmumomtxtumuuuwmmw

results, -mxummuvmn“gumumwuu
Justificaticos. . v

nmmaumm&.ummuM‘ R
work oot later thas Octaber 1, 1963 &f poesidle. After Janualy -
1, 1568 we vill be moving cur laboratories Intd & oev Tesearch
building aod nev projects may be delayed. The principel iovestis - Lo
gator vill be the cantracting officer for the institution. .

Binoersly yours, CEe
8igoed; Bernie

Bernard N, Vagoer, X D.
Professor and Chairman
Depertment of Pathology
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Title of Projecty
THE PADIOPROTECTIVE LXTECTS OF DMORGANIC
LEAD

SPECIFIC ADS};

Chamical sgents utilized {n the rediatiocn protection of tissues,
organs &od whols animels vary as to struwcture, mode of soticn sod
species stulled. Trace metals piay a vital rols es intrecellular
co-factors. Iino, ocbalt, frog, magnesiun, BRcgacess &nd COpPper Are
mottbauuuicimvuiuubumdt\mm in vericus
myu ard transport systems.® Not well understood 1s the high

\2¢m«wuumummxmmnuumof
uhul to muscle metadbolian. It 1s cooceivadle that in the
cooplex, inter-related systeme thst ecotrol cell fumcticn, rediaticn
1oduces repid tonitstico, formstion of free redicels and &isrupts
solecular spetial arrsngements. In such situations the various
swtallic fons vould undergo severe al‘arsticos in their veleoce sdells.
The possible introduction of spprojriate iccs to stabilise the esrly
changes profuced by redisticn i worthy of study.

Mis ladaretory bas aa wusual empetence in cytochenistry sod
bistochenistry. In sdditicn, & sajor growy of investigstors Are
studying the structure and function of tbe cerdiovascular systeam.

These includes
Peeld Pormerly
Dr. Sara Schiller Biochentatry Untversity of Chiongo
Dr. Villisx Outstein Biophysice Bew York University
Dr. Malgh Btrebel - Bxpe Pathe Institute of Aesearch,
. Teiversity of Ncotreal
: (Dr. Belye)
Dr. 8. Xachos xp. Puth, Dowvastate MNedical Center, X.Y.
Zarocld Appleton, N.8. Clintesd Batioosl Instituts of Bealth
Chemistry -
Dr. Beroard Vagmer Bxp. Path, University of Washington

Vorking vwith this group oo & pert-time basis 1s ao electromice expert
a0d & physicist,

The tissues from the animals 1o the vericus experimeotal groupe
vill be prepared by special techniques developed ko this ladoretory
to eveluate intracellular, extrecellular and vescular chaoges. YVase
cular mw!.gmxw uuuou for cbeervations of constriction or
dilstatica,

Preliminary studies exploying inorgsnis, fonised lesd in the
intect anizel has indicated that the vescular changes OonBequent
20 lethal whola-body X-trradlaticn may be modified. The purpose of
this investigation 1s to explore in detail the folloving questicnss
1. Mdiatico projectico of laad &3 & fupcticn of Goee, time end

tissue levels,
2. Influence of animel 8ge, sex end died,
i. Nechanisme of protectica et & histochanioal, cytological level.
+ Blood end urine changes Suring experiments.
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Dxperisent I Yelidity of Previous Observaticns
orap I (s, 200 ng/xg § rets 30

I mcl 200 mg/xg 6 rats Mo »

I A, 200 ng/kg 6 rats MOre

ID  P(Ac)y 250 ng/xg 6 rats Mo g

2 m{x) 250 ng/xg 6 rets More

I Aoy 200 ng/xg 6 rats Ao ¢

I Aemy 250 ng/xg 6 rats M0 &
5om Doses 50 mg/kg/day. X-ray: 28 hrs. after last &cee axcept
W‘EMD“NMM&O&.MQMM.
Crop IB 13 & shem trested rediaticn exposwre cootrol. Wistar rats
w“o
DPLRDOET I1 Bffect of Doss snd Time

Daye 1 2 3 M 1 10- W 1

0 e (6 . . * - * R e ‘o o
o 28 (6 L * - C e ) + - - -

2c (6 . - . . . - ] - -

2 (6 . . - - * - . R -

& (6 * - - - * - * * 2

2r (6 . * . - - 2 . - -

”“n(m’au.

3o injection

¥
s

Bxperinent IIY Fohaaced Diet Otudy
Repeat of Experiment I vith the followving exceptices

Orowp III-IA Ad 1ibitun diet .
I11-I» Eoriched protein diet 256 including 8X emino ecids
I1t-Ir Ad 1tb
111-10 Bariched

The X rich sainc acids will e sdainistered by gavage eand vill
ocostitute & 235 100, 18 protein N over the etendard dally consumptios
of tood,
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Teroughout all experiments, blood and urine sasples vill be obtained
at Judicious intervals for the following determipationsy

BLo0D Banoglodbin
Beoatocrit
Perishersl WBC and differestial

s,K,Ca, slectropherogram
Leed
BUN

g Leed
Proteins

Casts
Cells, 8p. Orevity

Tissusa cbtained at sutopsy will includes
Brein, Lumgs, Beart, Liver, Splesn, Stcmsch, Kidosys, Aldrecals,
Gooads, £kin, Booe, Bone Marrow.

In edditicn to routine stelning, where mwmrmmu
bistochemicsl rescticos vill be analyzed.
1. Oxtlative entymes
2. Phosphetases
e. Basic proteins
« Coonactive tissue polyssochariles

The experiments vill de sodiffed during the course of the investi-
€atico at the discretion of the investimators. Promieing lesds vill
be Tollowed at no 8441t500el expense. The experimental design will
Yield statistically significant faformsticn which will apsver $a
large part the origisal probles listed wnder titls of project.
project vill require 6-8 scaths for oamplatica.

CURRICULIM VITAR

Bernard N. Vagoer, M. D, = Professor snd Chairmssn, Dept. of Petbology
(Princ. Iavest.)

Palgh Stredel, Fu.D. Assistant Professor of Experimectel Fethology

11111aa Bedell, B.A. Cief, Ristochemistry laborstory

*Am.rrm AVATIABIR ) o
Tecilities :

Bistopeathology Laboretory
X-ray sachine (supervoltage availadle)

Ermecm,

1. Entywes: Dixon, M. and Vebd, B.C., Acslomio Preus Inc., Bev York, 1958
2, Bchwert, J.R., Wuth, O.K,, Ol4f1eld, J.B. and Remmert, L.7.s
Experimental Results vith Selenium in Vhite Musole Dissase of
Lasbs and Calves, Jed, Proc., 201 689, 1961
3. Vager, B.K.t Btudies of Yescconstriotion, Bull, N.Y, Acadexy
of Medicine, ¥y 66, 1962
M. Ven Citters, R., Vagner, 5. M. and Muhmer, R.s Architecture of
Onall Arteries Guring Yescommstriction, Cire, Res., 104 §68, 1962,




. . v
TR e T kit T s TR o

S.

6.

‘VYen Citters, R,, Vagner, B.X. and Rushwer, R.t Arterial Valls

furing Vasocorstricticn, Cor et Vass, l:h, 3962 (text in Pussian)

Vagoer, B.M.1 Alsutisa Disesse of Nink, Arthritis eod Meumetimms,
Avgust, 1963
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Principal Investigator = Dr. 3. Vegoer S
Co-Investigator - Dr. Ralph Strebel ' 3,000
Technisten, pert-time s 2,50
Antisel Care-taker, part-time , T 1,

Antoals - Wistar Pats (100) - Astsal Pood, bedding 200
Histochanicel reagents, supplies » 1,000

X-ray technietan, part-tine sod use of equipment: - 200

- ooal a

TUTAL DIRECT mxPrass o e _
Overbesd 208 o 9 420,054




