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Tos ALl Hesbers of the Lead Envircomental Kealth Camittes
Ret 1R-114 Propossl from Foster D, Soell : .

Attached for your considerstion is & complste ccpy of the propossl as
received from Foster D. Soell. This is the first proposal that we have
received that comes close to vhat we have fn aind for this study. Sioce
this 18 the fourth or £ifth propoesl to arrive in our office, I mat cone
clude that in geoeral Aperican toxicologists are not very well inforned
shonut conditioned reflax type investigstioos. Hovever, I hope %0 have
others for your considersiica in the nesr future.

If:you bave any suggesticns or cCements about this project and this
proposal, I shall de very plessed to receive theas at Ay time. Kindly
keop this document in your files for future reference, as v vill be
considering svarding a contrest in the near future, I hoge.
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; o Yory truly yoas,
Doo G. Yovler B
Project Meosger %
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Boos » Allen Applisd Research Ine. Area Code 212 828-3403
) , January 23, 1967
Mr. Dooald Fovler '
Project Manager Co
International leesd-Zine Research Organization ~ YT
2R Madison Avesue ‘ N
Bev York, New York . )
Dear Mr. Fowler:
™hank you very much for taking the time to visit our facilities
on Jamuary 12¢h to dlscuss your need for the studies to damonstrate
" the safety of lead ingestion at present levels. Ye have, a3 you know,
reviewed avalladle experimental data whiich Las chused 3<Ce Conkers
sacty governmental officials. A protocol has twen prepared by these

ladorstories to sttempt to resolve these Qquestions. Thls is presented
in this letter in the following 7 sectionst

®jective

Our Understanding of the Prodlem
Qur Approach to the Prodles

The Program

Crganization of Lthe VYork

. Our Qualifications

. Zatinated Tine azd Cost

LRI )

Despite recent revievs 1 shovirg that there should te no ovbjection
to current lavels of 1ead Intaxe 15 the United O2ates, 40dL cuntircien O
exist 88 L0 tre pooaible effects of Lhis Ingoaticn, A 8%y 18 neeled 0
o112t any 8rd All effacta regardless of helr ainir nature, folloving
. chronie Lrgestion of the acceptled maximua tolerated dcse of lead,
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OUR UNXTCERSTANDING OF TME PROBLEM

A reviev of the literature on “Air Pollution and Related Disesses™
shovs that the Riseians have adopted & much lover paximus "safe-level”
for lesd than is considsred applicadle in the United States. Changes in
behavior, lesrnirg, and/or meacry have been reported in the ﬁa
folloving relatively low levels of inorganic lsad ingestioca €,5, Recently,
in reporting functliocsl shifts in higher nervous sctivity, it has deen
suggested that the pecple of the Lnited States are being subjected to
chronic lesd insult from industrial scurces®. Howvever, in direct come
tradiction, Dr. Thomas J. Haley cf los Angeles, after revieving the
subject, came 0 the conclusion that “the supposed chronic lead intox-
ication from environzental contanination is a myth, not a fact”., These
conflicting reports bave ratsed doudtt in tre ainds of pudblic bealth otﬁchla
83 t0 the safety of these levels of lead ingestion. - v

N ]

It has thus becone necessary tO carry out studies to demonstrete
the safety of continued ingesticn of lead at present levela, Since many
studies have shown (rat no overt, clinically-evident shifts in dlochemical, 3
mtadolic or phystologic functions octur, the nev experisents must bde 3
directed tovard evaluation of minimal shifts in activity or performancee
tha so-called sub-clinlcal effects.

CUR AFPTRCATM TO T PRCELIM | RR

- Our. prograa {9 intended Lo define performance decrements following
ingestion of gradsd levels of lead {ntakes. The doses selected should de
equal 0 Oor part of the usual huzan intaxe to e valid as indicators of
effects of present exp<rure levels. HNo eignifizent diochemical or nete
abolic studler are contemplated por will there be any overt effort intended
to ahow alterstionad in tissue or cellular architecture. Rather, alteraticus
in belavior, mental perfornance and muscular work cutput are sought.

Ta experinental design ras twen selected so that tha probedility of
finding as 1ittle as a 10 per cent shift in total performance will de high,
1.0., greatar than 95 per cent,

Ty

i

2. Shalaudends, Y.P., Oiglorsa § sanstariyan ¥, 751 {195))

. Glavnoy, T., Ceofialcrasncy Cvaervetorid at A.1. Yoyeyhow,
© 138 (124y)

h, Petteroon, C.C., Arch, Enviroa. Mesalth 11, b (1963)
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The task assigned to teat animals will include:
. Decision meking
;j Learning capacity
. Visual recognitica ' _ o -

. Muscular wvork cutput
. Mascular coordinatica

The single paremeter to be folloved is tine for completion of five runs
through & Dage, thus reflecting summation of all of these psychomotor, ;
‘functions. As & simple, direct evalustion of total capedility, it is -
intended to shov any subclinical effect of lesd. N

- Although no effort (s to De made to delireate the site of activity,
1f any, of the lead salts, this 6-month long stuldy may permit ecme
evaluation of the elfects of lecad on other normal piysiolcgical develcp- o .
nents such as grovth, food intake, feces formation, ete. BSome pre- ST
lintrary indication sdout carcinogenie effects of chromic feeding of o R
sccepted levels of inorganic lead salts pay also be forthocalicg.

T™he highest level to Do administered to the test aninals is tO
be the equivalent of the daily iantake of 0.33 ng lead per bumen’.
Assuaing that the aversge man weighs approximately 100 pounds, this
13 an ingestion of 0.075 mg per kg per day, the highest dcse to be used
ia these studies. Tvo lower doses, 0.03k and 0.0075 ag per kg per -

3
4

]

E day, are included 50 that the thres doses are $n geometric grogressica
h usirg the square root of 10 as the factor. A dose respcnse cCurve can
A then Do plotted logaritimically permitting coepariscn ancng trested

- grovss and between esch group and the fuurth group, the controls,

3 receliving no doee.

pe
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8, Ketce, R.A., Arch. Eavirce. Mealth, 8, 232 (1964)
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The test material is to be adainistered in the djet since over %

per cent of the daily lead intake in man occurs per 08, The concentration

in the fodd vill te selected to give the desired level of lsad ingestion.
We feel that you should suggest the lead salt to be used from your nowe
ledge of the availability and utility of the various ccopounds.

The weight, food consumption and efficiency of food utilization
v1ll de followed clossly since these have been reported to de the most
useful parazeters in shoving toxicity.

Perforzance 13 to be followed in 6 animals per group per ek
using a water paze {Figure I). The total elapsed time for five runs
fraa introductica {A) to arrivel at food cup (F) will be determined for
each rat. Muscular activity will affect cospletion of the water course
(8). Declslcn saxirg occurs at two points (C; and €,) and muscular
coordination will be reflectad in eslapsed time for movesmant up the'
inclined plane (D). At Cp the rat 1s presented vith & visusl prodblem
seeing the expty food cup (E) and the desired cup (F), stich has a
fanlliar marking. At all feeding periods esch ret 18 tO be presented
wvith two cups, one full and bearing specific markirgs and one eopty
and unsarked. If there 1o no difference in learnirg potential between
treated and control rets then we anticipate that all rat groups will
Saxe tbe equivalent pusler of correct declsions at polnt G,

Using 36 rets per group 1n a 2h-week feeding study we vill bave
Put all the rats through the test pericd in the initial G-week period.
Trese will then be randcmized and used again &uring the secont G-week
(7 through 12), the third é-weex (1) through 18) and the final (19 through
24) week periods. Durirg these subsequent trials, pesory and data
retentica will also te fsctore.

At that tise the data vill be reviewed and the findings presented
to the Internaticcal Lead-Zinc Research Crganliation for decisions as
to further studies. Our progran does not Include provisions for sace
riftice, or for blochemical or histological studies, although dlood and
urine samples are to be collected periodically. d

6. Kehoe, M.A., J. fry lost. Pud, Healin iyg., 24, 81 (1961)
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This prograa is directed tovard slucldation of eny chasges in
performance dased oo paychamotor sctivity. The total task involving,
a8 it does, exertion, cocrdination and peychic activity should show eny
sudclinical effects that arise.

THE PROCRAM

A total of 1L4 sale, weanling rste vill be used in this study,
divided into four groups of 35 each as follovs:

Group &8 - cmaLs - receiving a ground basal (commercial)
ration
Crap 11 - 70 ) - recelving a ground dasal ration con-

taining sufficient lead salts.to
yield a datly intaxe of lead of
0.00T5 mg per Xg. )

Group 11 - KID - recelving a ground desal ration ccne
taining sufficient lead salts to
yield a daily intaxe of 0.035 »g

per 8.

Grovp IY - HIcy - receiving a grousd tasal raticn coo-
talning sufficient lead salts to
yield a dally intaxe of 0.075 ng

per kg.

Food will be avallable coe bour per day, 6 days per week. The food cupe
will be plainly serked. At the time of presentation of tre food & eecond,
espty, urmarked, cup will te placed 1a the cage. Azple supplies of fresh
ta; wvater will be svailadle ot all tiwes.

The rats will be housed iIndividually in ralsed-floor, vire-nesh ceges.
Ctaervaticns vill be pade dally for survival, behavior, appearance of the
sxcrota, ALl gerersl prysical condition. Fo>od Intake and body welghts
for 10 rats per group vill be recoried weerly and efficiency ‘0f food utils
fration (g gained per 100 g food eaten) calculated after 12 weens,
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On the £ifth day of the study and weekly thereafter (after a 48-hour
fast), 6 rats of each group vill be {atroduced to the maze and totsl time
for S trials for each rst deterained. Compariscns will be made among
groups to determine perforsance differences. Each rat will thus de -
tested U times, once durirg esch of the four 6-week periods of the study.
In ed4itica to the cbjective criterion of elapsed time, sudbjective evale
uaticn of rat performance vill also de made.

The data reported vill reflect effects of the varicus doses cn
grovth and mental and muscular performance. At the end of esch S-wveek
period these sazples will de collected fraa 10 rats per group other

© tran those used for food consusptica and weight messuresents, and
trese vill be stored st -20°C shauld analysis Ydecame desiradble at some
future tire. The anizals will te sacrificed only as directed by the.
Intercaticcal lead-2inc Pesearch Crganigatioan. N \ ;

OPGANTZATION OF THME WORK

™he prolect will te carried out under my supervision. A short
resus=e yxrariting Ry ¢sjeadilities and background and & bidblicgraphy
descriding my past efforts tave been included for your reviev. The
s54cific aniral worx will te carried out by Nr. Jusa Dorsdo, Senlor
Technician vith sasistance fors Dr. Alelfo Hernandes, Pesearch
Veterisarian. Specific assistence in the paycholegical studles will .
be given by Wr. Harold Mallach who heas been engaged Lo deraviorsl :
vesearch for 8 yrars. Anizals handlers vill e assigned 49 needed. P

) e dsts vill te revieved pathenaticelly by Dr. Thecdore
Horeer, Senior 3tatisticlian of Boor, Allen Ajplied Research, Inc.

As Cenlor lrvestigator, I will sutait o letter report tO the -
Organitation approxinmately once per month durirg the course of the
studiss. A quarterly report reflecting the findirgs during the first
and second G-weex jericls vill be fssuel after the first 12 weers of . :
tre study and s formal final report will be 1ssued after 2b weexs during } >

which tine the anizals will stil) be alive, This s expected to permit
the Organlzation 1o declle the future of these test animale.fy
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Mr. Donald Fovler
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OUR QUALIFPICATIONS
The specific personnel to be sssigned to the project are descrided

T™he cambined experience of cur personnel ia toxicological and
behavioral studies will be brought to bear in the solution of this
prodlea.

Studies involving administration of drugs, foods, cosmetics, and
chexicals by oral, ocular, topical, parenteral, and indalation routes
have been carried out in this facility vithin the pest year. Clinjcal and
biochenical laboratories are located an the prezises, and a camplete
histological service is maintained. In addition to investigations per-
forved with anizals, the following studies are frequently perforaed
with huzman subjects: dermal irritation, seasitization, blood-lavel
deterninations, and metaboliam. )

© . Ve provide facilities and manpower for housing, treating, and
cbserving animals during tests ia our mny-.utroa, air-conditioned, 3
well-equipped ladborstories. ¥

Az an $ndependent laboratory with nearly half a century of -
sarvice to industry and government, Foster D. Scell, Inc. clearly
recognizes the need for confidentiality in all client zatters. Ye are, S
therefore, prepared to enter into agreenecants mﬂdim for ecatrol of
cmﬂdmunl iaforratica.

As part of the Boot, Allen fanily of professional service crgani-
zations, we offer not only the blolcgical services in wnich we special-
f1e, but also the brcad chemical expearience of the resainder of the
Scell organization and the extensive englnearing, statistical, and manage-
Dent capabilities of the other members of the Doox, Allen group.

FSTDMTED TDE AXD 0087

The studies cen be initiated vithin IO days of receipt M
suthorization to proceed. In the present cutlire, with no postemorien
or terninal biochanical studies contemplated, the atuiles vould be
completed within 7 =onths of recelpt of your suthorization and the report
delivered 0o you vithin one month therealter, This 18 required to perait

s




Mr. Donald Fowler

January 23, 1967
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complete and comprebensive analysis of the dats. However, we

realize that our projected ORGANIZATION OF THE WCRX, including
monthly reports, permits application of principles of continuous re-
viev 30 that you retain control of the study. Changes in procedures,
protocols, etc. may be affected at arny time, shortening or increasing
the duration of the study, adding a recovery phase,etc.

Costs presented are our best estixates for performance of the
antire study with maintecance of treated anisals during tie tise re-
quired for repcrt preparstion. These are tased on the time required
for the professioral and tecinical staff {n planning, perforaing, snaly-
tirg and reporting the experi=ments and include the costs of aninals
and zaterisls.

¥e als0 ask reiadursement for costs of travel, cammunicetica N
and other expeases incurred & rectly ia support of this project which
are not included {n IHE PROGRAM presented above, )

Based ca the vork ocutlined in this letter and experience
with aiallar projects ve estizate that the charges for study of sude

clinical effects of irorganic lesd salt ingestion vill range from §11,000

to $13,%500.

This estimate vill resaln uochanged for sixty days, after wvhich
tine business conditions bay require charging cur estinmate of charges.

It 18 our prectice to operste etrictly on s professional service
dasis with the vork staniing on its ~vn serits. Any sssignaent 1@
cancelladble at any tize at your discretion witd>out any 1liadility beyond
the charges incurred to the point,

The great importance of the study to te carried out 1s eviient.
Ve are keenly interested in the opportunity 5 work vith you to resolve
the open question of potential sutclinical effects of lesd ingestioca
ot levels of 0.3) mg per huran. Application of wur substantial
cajadility and sxperience shuld yield tra eolution. We are lagm.
forvard L0 receipt of your authorization to procceed.,
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If there are any questions please do not hesitate to call on us and

discuss these.

Ryron 8. Weinberg, Ph.D.

Director

R.J. Bouthilet, Pa.D.,

President

8incerely youre,

B310LOGICAL SCIENCE LABORATORITS
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