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Roference ts made herein to our proposal nmade on October 3, 1962 {n which the
genaral cxperimental procedure, together with the details of & »pecific experiswnt
to be carried out tn 1963, were described in soce detatl. A further proposal, ina
relation to the continuation of the cxperimental program through 1964, was made
on Septecber 4, 1963,

The present proposel s conCerned with the coatinuation of the program
through the calendar year 1963,

It seeta unnecessary to include the substsance of earliar proposals in the
present comnunication, Buffice 1t to say thst a series of individual experiments
has been desigred to elucidate various festures of the cotadolism of lead, esch
of which {s acheduled to extend over a period of wonths or years, according to s
predeternined schedule, that s subject to alteration as the facts develop.

For some 27 yeara systemetic investigations of carefully chosen human subjects
have been carried out in order to determine the course of events {in metabdolic
terms) sspociated with prolonged exposure to lead cospounds in lov (toleradle)
levels of dosage. During the first thirteen years of the period, the reeponses
of these subjects to lesd taken by mouth wore determined, Since that time
(beginning in 1950), the fate of inhaled, particulate lead (in inorganic fornm)
has been investigated, the purpuse being to deternine the tnfluence (1) of
dosage (concantration in the resplred air), (2) of the size of the dispersed

particles, (3) of the specific compounds of the dispersed lead, (4) of the

" *The title of the project hae been altsred slightly at this tire, in order to

put it 1n sonevhat aore precise terms,
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overall duretion of the exposure, and (3) of the intermittency of the exposure,
versus its continuity {n tioe,

The oringinal fntention was to procecd with experiments in the sequence
indicated above, However, after the cogpletion of the {nitial experiments oa
dnsage, and the partisl i{nvestigation of the influence of the size of the
particles on thelir fste 1n the respiratory systea, & clanor arose f{n afr-
pollution circles for the consideration of a standard for the Quality of the
sablent air of cities, with respect to its lesd content, and 1t vaa believed
to be wise to revise the experimontal schedule and to establish, experimentally,
with all reasonable specd, the exteat of the accumulation of lead 1a tbe human
body during essentially constant (24 hours por day ca 7 days per week)
respiratory exposure, as contrsstod vith the presently known effects of such

exposure to the same experimental condittons during sn eight-hour, five-day

.sthedule simulating that of fndustrial eaployment., The first cxperiment toward

this objective waa initiated tn January 1959, and since that tire, five®
experimental sudbjocls bhave been employed productively® in obtsining the
necessary information, The experimental procedures and the results obtained
up to m Certain point in time, have been reported to the sponsors of this
experisental progras,

The full experisental program wass supported tnitially and for ten years
by Ethyl Corporation alone, 3Since 1949, part of the cost has been borne by
f. 1. duPont de Nooours and Cospany. In the year 1981, as the result of the
fnterest of other organizations in the outcome of thene experiments, and of a
Gesire on the part of the Director ;! the Kettering Laboratory to spread and thus
*An additional subject, after serving for stout 8 months, wae found Lo be

unsatiafactory, and was discharged, while another ves diecharged after a
very short (10 day)trial pertod,
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to stabilire the financial support of the experirental program over a period of years,
the financisl burden of this ad=ittedly costly work was shared in substantislly
equal portions by four organizations, namely Ethyl Corporation, B. 1, dufont de
Xewmours snd Company, International lead Zin¢ Rapearch Organtzation, and the United
States Public Health Service, thercby providing a budget of approxinmately $100,000
per yoar, It is the purpose of this proposal to seek the continued support of

International lead Zinc Resesrch Orgsnization during the year 1988,

The Present Experiment

The experiment now in progress, shich 1s to be continued {nto and prodadly
throughout 1963, has boon described 1n detail in our proposal dated Septesbder 4,
1963, A change in the procedure was i(ntroduced, howver, as descridbed in our
progress report of April 19, 1964, in order tu take sdventage of tho results
obtatned in the early part of the experisent and, hopefully, to expedite the
experimental work for the convenience of the sponsors., In visualizing the
logistics Of the experimental design, the sequence of the observatioans {s
outlined briefly herein,

Subject N.K. entered upon his schedule 0of exposure to lead {n the atpos-
phere of the chamber for the first tice oa October 7, 1963, Re was subjected,
for J hours, to the inhalatlon of sir containing, spproximately, 9 micrograss
of lead,as the sesquioxide,per cubic meter, He followed this regimen on every
Other day until January 13, wvhon the length of time spent In the chasber, under
the same conditions, vas @ houra per day on alternste days, (The choice of
lengthening the hours 1nstead of increasing the concentration of lesd was asde
for the reason thst no demonatrable effect upon this Bubject's outputl of lead
tn the urine (or upon the concentration of lead §n his blood) was observed,

%o period of “recuvery” was required thereforv, and we could proteed to deternine,

eiperinentally, vhether sa effect could be cbtained by merely lengthening the
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period of exposure, this being the primary i{esve of these ciportmnto.)

The exposure of Subject N.K. to air containing 9 micrograns of lesd per cubtc
meter, for 6 hours per day on every other day, bogan on January 13 and continued
until July 27, 1964 by which time, 2gain, no evidence Oof an increase in the
excretion of lead in his urine (or blood) had bLeen obtained, (The duration of this
phase of the experiment was eixtonded, deliberately, beyond our earlier expectations
in order to xake sure that any minute effect could be found through a satatistical
anslysis of the results of an adeQuate nuaber of observatioas,)

On July 27, 1964, Bubject N.K. was subjected to 9 hours of exposure in
the respiratory chaaber to the sape conditions that had prevailed previously,

He has continued since that tise on this schedule. The data will be sudbjected
to statistical analysis shen a sufficient nunber are availabdble,

The second Subject (8.8.), who had repiasced the earlier, unsatisfactory
subject, and whose schedule of otherwise parallel obrervations was initiated
tardily and would therefore continue out of atep in tire, entercd another
rerpiratory chanber on March 3, 1964, vhere he vas subjected, for 3 hours per
day on every other day, to the inhalation of air containing 9 micrograms of
lead (as sesquioxide). He, likowise, failed to shov any response to the
experinontal exposure during the period of 34 woeks, and on August 17, 1964, hie
regixen was changed to 8 hours per day, on every other day, He continues at
present on thie schedule,

This experiment, involving the two subjects, N.K, and 5.8,, will continue
into the year 1963, and after having gone through the cycle of 3, .6, 9 and 13
hours per day on every other day, over suffictent periods of time as determined
by the outcowe, each rubject will go oa tnto a similer cycle, involving & -
different (highar) level of lead concentration in the &ir of the chamsber, By

such means, basing each purtion of the cycle of oxpusure on the results of the
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previous portion, it should be possible to deternine, clearly, by the extrapolation
of these results to 24 hours per day on 7 days per woek, the approximate degree of
the physiological tolerance of heslthy human subjects to readily absorbsble, ;

particulate lead in the atacaphere,

Cozpletion of Present Expericent and Dovelopaent of
Future Prograa

Resulta shich will permit the termination of the experiments designed to test
the influence of time (intermittency versus constancy) upoa the metabolism of lead,
zay, with good fortune, be secured in 1963, (It 1s likely, however, that some
further time will be required for bringing these observations to a definitive end,
X0 experimental vork of sinilar ieport s in progress, 80 far as s known, and

it would be highly undesirable to discontinue the effort to obtain conclusive

the aspect of the prectical need for inforsation, woull seem to be that of g
fivestigating the rcl. of the chemical and physical characteristics of specific
compounds of lead dispersed 1n air upon the sdsorption, excretion and retention of
lead 1n the body., (The sulfide, the sulfates and the silicates are of apecial
interest in this connection.) Preliminary vork in preparation for the fnitiation
of these experiments can be made prior to the termination of the preaent cycle of
exporirents. There necd be no loss of time, therefore, in the progress of the
work, provided some of the sponsors sgree to “the next -top,' and make [financial
provision for such an extension of the work, A detatled (supplesentary) propossl
will be made st the pruper time, woll 1n advance of the termination of the present
experiment, 80 a» (0 snable the developmental work (working out the sethod of
obtaining and matntaining appropriste experimental conditions within the

Feepirstory chambers) to be done,
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Financisl Considerations and Budget for 1968

Bince the experirental progran, as outlined above, has had much the sire
tochnical wmthodology for & nunber of years, it may be sssuwed thst the cost of
the conduct of the work will charnge little. Howwver,certain new fasctors enter
upon the scene within the year 1943, and atl of the sponsors should be svare of
thes,

First, there will be & nevw Director of the Kettering laborstory within the
year, and sincCe this experinmental prograa has boen developed and supervised ia
detail by the present Director, respoasibility for its guldance will have to de
put 1n other hands, It has been regsrded as.unvise to do this ia advance of the
appointwent of & new Director, because of the need to fit this progras into the

structure and objectives of the new regime, IKvery effort will be made by the

prosent Director to ensure its continuation in an effective manner, dut there

may be changes in direction or emphasis.

Becond, the present grant of the Public Health Service will reach its
tersination in August 1963, There is reason to believe that 1t will be extended,
but there 1a no guarantee, and here again, the situation will need to be examined
by the individusal sponsors, if the prograa is to be maintained,

Aside frow these matters, which, adsittedly, are crucial, but asre not likely
to be difficult of solution (the dsy to day work e in good hands, snd po
fundasentally different 1deas or procedures vill have to be applied or developed
to carry }t on, slong presently productive lines). (There are ample opportunities
for the develapment of new 1dess, nev techniques and new objectives, but the work
of past yeare has served to pose Certain specific Questions to be answered and, at
the sane time, has provided methods whereby these snswers can be obtatned, The
continuation of the prugran 1s In jeopardy, therelure, only because of financial

uncertaintiea, It ts to be hoped thst this uncertainty will not prove to be serious,

’
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since, in our view, the Questions at issue sre not only lr;l“l‘lbll, but alao are in
need ¢f answers,)

On the basis of the expenditures sccounteod for thus fsr in 1964, and uf those
Anticipated during the remainder of 1#64, and on the assumption that sume additionsl
dovelopaantal work should be dune in 1963 (to provide the means of dispersing one
of the {nsuluble cospounds of leed, as particles of uniform size, in the alr of a
respiratory chanbor, in & known, atadle and uniform concentration), the following
budget for 1963 {s recommsnded., It includes certaln sodest but essentisal increases

in salaries, wagos and other miscellaneous costs,

Persoanel $ 53,000
Reagents, glassvare, allovances to sudbjects for food, etc. 7,500
Overhesd (all other coets prorsted to salaries) 43,000

Total $107,%00

i

On the assusplion that private funds will be forthcosting in the sane amsunts s
in previous years, and that pudblic funds may not be avallable after the terminativa
of the present grant, 1t may be presused that the financial outlook tn 1963 will

be as follows:

Ithyl Corporatioa $ 25,000
E. 1. duPunt de Xemours and Company 23,000
International lead Zinc Research Organization 33,000
V.8, Public Bealth Service - AP 00320 17,%00

Toutal " $102,500

Such funding of the project would be some $3,000 less than the estipated
Tequiresents, Provision for this shortage could be made individually or jJointly,
prior to Janiuary 1963, Ly the privets spiunecrs, or {t may be pustponed in favor of

revievwing the situsation within the year 1949,

J— R . {3 ar—
Kotart A, Kohow, M Oy, Director,

Date: Septeaber 10, 964
Kettering labrurstory
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