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ROGRESS REPORT PROJECT NO LH- 75
INVESTIGATION OF HUMAN EXPOSURE TO PARTICULATE LEAD COMPOUNDS
IN THE AIR UNDER EXPERIMENTAL CONDITIONS

i The Work outlined in previous reports of progress, the last of "Whicv:h.waé».

_dated September 10, 1964, has been directed primarily toward the determination .~

<‘>f-the"méxir‘nﬁrh co~ncen't:_rayti'on of ideally respirable (that is, particles of lead too -

small to be deposited in the upper respira'tory tract) inorganic lead in the atmos-

- phere, that c’an'b'e'inhalyed continudusly thr'qughout a lifetime by normal, h__‘éa'tthy: s
, p'érsons, ’witho'ut demdnsti'ably_ﬁrogressive' acbcumulation of lead in ’th‘féir“bodﬂy'-x" ’

© tissues.

" The a;ppifbéch,tb this‘ prbblem is pa’cterned on the results of balance

: experimehts (intake of lead in food and beverages, and output in the feces and

&

urine) carried out previousiy with human subjects under various conditions. In

the present experiment, such subjects, after preliminary observation of their lead -

metabolism under normal conditions, are subjeéted to the inhalation of air con- .

taining lead in a known concentration over periods of time sufficient to demon-

strate the occurrence ofnon—occurrence of a physiological response in the form of

an increase in the ﬁrinary output of lead,. (This response éan be detected before
‘any othgr in thé intact,hﬁmah oArganism; )} Itis pqstuléted, on good grounds, that o
""the‘_lb'ésponse‘o,f hur.harI beings to co.ntinuous 'ex‘posur'e of 'this- type can be determinéa
 with approximate accuracy by extfapolatioﬁ from the results of regular incremental"

increases in the duration of intermittent exposure - that is, x hours of exposure

per day for a suitabie tirne, followed by 2x, 3x and 4x hours of exposure, for COL)"

‘parable periods of time, will yield a series of points on a curve which can be -
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: exter'ide;t'i{to: 24 hoursper day, ’everjr day.
\ Ina contlnuatlonofprevmusexperlments,Sub_]ects ‘and‘ " i

eSsenti&I‘lyv"i)e\reltel ekoertments, ha;re he'en suhje‘;ctec“i”to egposﬁre‘to lead sesQu’i—

oxide dis"pe‘rsecri,‘ ‘inthe a1r .of._thetwo respiretory.chenﬁbersin‘ partioles,"ratnging‘,‘ .

from 0,01 tc 0.18 microriyin\diam‘e‘ter (_meah size_ 0.05 rnioron) in the ‘Coric‘entra‘ir.‘j’* e

' -tion‘o’f‘eo‘proxirnetelvf‘lo mlcrograms "o_vftle‘ad t)er cubic rrreter., (After prehmlnary
‘ controlyohs"ervatiohs;'oxhrer‘_a period of months‘ jpbr:lor_tobthe year 1965), these‘:;‘ijk.";”:"' A
subjects we're introoecedliinto the’ chambers.for 3Mhou‘r's on every‘other‘ éay (IO:.;B‘
‘hours per Week) over the period of 12 weeks., Suhs equently the duration of the

R exposure per day was doubled, trebled and further multlphed unt11 at present

‘August 18 1965 one of the subgects (-) is spendmg 63 0 hours per week, in .
the chamber, whﬂe the other (.", who started a b1t later) is spendlng 52, 5 e
hours per week, both hé.ving passed through perlods of approxn'nately 16 weeks off '

exposure for 10.5, fZl 31 5 and 42 hours per week, respectlvely, while SubJect "

N. K. was sub_}ect to, addltlonally 52.5 hours per week for 16 weeks; beforevunder-
gomg the present phase of the expériment.

| vThere haskbeeh no 'dernohstreble ‘excretory response on the part of eitherv
subject to the experimental regir’nen. Thet 1s to say thbat‘ the quantity of lead
absorbed daily inithe‘lu'n‘gs of these suhjects has not been sufficient under these
conditions to be demonstrated in the face of the variebility of the urinary excretion
© of leed frorh day to ‘day indueed by -the ‘absorpt,ion from the al-irnentaryk tract. Or
to be still.‘rhorestaecifie, the qﬁantities of lead absorbed frorh the alimehtary tract
from day tOday e.'re so rnuch larger (they can be expected to be much more variable,
also) than th'e‘quavritities 'absorbed daily from the lung that the latter cannot be

detected,

U 0004434




3.

It 1s necessary to obtain'a fé:s“pornvse’, and in fact t"o icbtain a series of =
vintre‘avvsingb exc retoryresponses, in o¥der to dbtain ’iche dafaforie#ﬁraéolét;idﬁ-f‘ito‘rhl~iy.;f.viv'»‘;' o
‘igtérniitt;ent to cbﬁtiﬁﬁoﬁs éxpdsure, ‘Therefore the e‘xpéfimen£ mﬁst be qoptir;ued ‘
in iﬁcréaéing inélfgménts of severity (cqncer;tfétioﬁ‘of 1éaﬁ in air and duration of
exposure) uﬁtil fsu‘cbhyda‘ta have beeh obtained.

B One _wduld‘?\bish‘f‘to expedite the;‘experivmer‘xt‘al pfotedure SO ‘as> fc'o"’i'objcaingg__g’_f g i

»de’fin»itiv’e results r‘ﬁ"o‘r’e,pforhptly and at lesser cost, However, in v‘ie\y“bf;the" P e
total lack of 'ei'{pé‘rimental precegdent, and because of the risk of overshob-tihg‘the." ey

mark (in terms of concentration of lead in air) and thus rendering the subjects -

unﬁt for ,fur‘tl‘lel;r‘obse:.c'\;ations, i‘t‘see‘ms'wise, at this tiine; to follow‘ktvl“:léfoll"igiﬁal':{"
‘e\xpev:r.iin‘entéilv des1gn vdur‘ineg't‘lle »c::oz‘cning yea_i‘.‘m if thiks",isy doné, and,‘jlf it 1snecessa.ry,
as,é'eer‘n.ys hkely,togobeyond _fhe 1evéi of 10vr”n>icr0_gra;ms of 1ead per Cublcmeter
of é.ir in or(iér tb ébtdiﬁ a'1:'1 exéi'etofry response, | the:pl'-()cédure will‘be‘ tﬂat of
Beginning the new level of exposure at a point, in terms of concentration and’time,
which is "juvdge;&. to‘bé 'e-quivvaleﬁt to the next sériél increment of incrgaée in in;‘1l:e'1k'1—
sity; 'O‘nce‘ a reépc\iﬁse‘haé“ th-en been o‘bta_inet‘*l. ‘\a.nd Stébﬂiz.eld‘(othel\* data indica‘te

that a plat’eka'uiof"res\p‘onse‘ will have. been feached in 16 weel%s, af most), the course
is set fof the“kadc‘lit.ion‘of_fu‘i'ther poiﬁts in a curve which will yield the appi'oximatg .
value for continious exposure, There does not'épi)ear, at this time, to be a short
cut to this resulrt,v and in view of the investment .of time and money in this experi-
ment and in ’éhe J‘:netaboyl‘ic_.egz_id‘e:.qce‘ on which the experiment is founded, it ‘W»o;lid’
seem unwise, now, to alter the'des.ign. ‘ Howgver, a‘t‘the‘ end of this’year (1965),

the experi‘meﬁt'al data will b‘e" reviewéd ériticélly, as a means of checking ‘the
expérimental design andi of affecfing such ‘re‘duction 6fk vtime, effort ‘a‘nd monetary
expenditure.as may'Be fe"asible.‘ Suéh modification of p?ocedure as may seem

feasible and wise will be communicated to the sponsors for comment and criticism,
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so a5 to achieve the maximum benefit from the collective critique. Considering.

the prevsentv Situa,tidriivof the principal investigator (on leave in ‘the‘l'servic’e of Pan-

Arriericajh Hea‘i’t‘l"‘z:O‘r’gaﬁi‘zation fvox"b the next three fnonths) as weu 3% fhe pr'é‘s,éx;t

stage of the éxp'er'i'rrient,"fit is‘be'lieved‘ that no usefulv ?urpc‘)s’e woﬁld"‘be servéd at

this time by:ass‘em‘bh"nﬂg }’che dat‘avthvait‘ Wo‘u"i-d merely illustrate the ﬁéigative,fesult’é‘ »
- of thé exi)efif‘neﬂt fabys_:’ conducted lip vto.tkh‘is poiﬁt_' it'should be emphasm ed,perhaps, 7
‘that the veryfn;gativ‘“ﬁ‘;j’ of the fek"sﬁ;lts‘:,‘ inl"r:’eiaﬁén to the point of 'sAigﬁifi;:an'é'é“ that g

remains to be established .is'_‘a‘n ‘extremely imp()rtant finding.

/ . : ’ 'v
\ Hr#%j’(ﬂ- . vﬁ-}%\ .
'~ Robert A. Kehoe, M.D.

e

Date: August 18," 1965 .
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