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INTRODUCTION = °

Infthe early preSentdtion'of proposals for the initiation of this work, a brieiv:”

descr1pt10n was given of a systematlc, exper1menta1 program which had been in progrese,:V'

for semartwenéyaéaxe,years, w1th the obJectlve of elucidating the metabollsm of lead

b o ‘
(}MLQ\U{/}ﬂg;m%‘E tlble'/ fé{lth ‘the av01dance
; o égl ’ R

in ‘man, w1th1n the llmlts of 1ntake (dosage) ‘that are
, : 5

‘of-any known or demonStrable toxic‘responSe° No full«accoun oftthe»results obtained:va

in the course of thls experlmental program, such as would 1nclude the de%a%ied'pre=entatmon
&é ' s adew

of=etl of hematological,'biochemical, clinical and analytlcal observatlonsﬁbellefed

to be useful in establishing normal baselines and certain,threshold values, has been -

assembled, Many of. the data have mevely been scanned for C1gn1flcance, and -in their

= 3 L :' "‘éf“ '4‘
apparent ecceptabillty,'lald aside’ forllater”deg_;led presentatlon° -Ehe principal

ey

findings, i.e.,3those'related most dlrectly to the maln obJectlves of'the inﬁestigation;

haveybeen‘publiShed,‘in éoméwhat_less than“extended“form,‘from time to time. ' In 1980,

‘v’l B

a series of three lectures were glven, in an effort to present the hlgh points. of thege fh;»ﬁ

1nvect1gatlons 1n a runnlng, ut falrly well 1llu<trated'and ~decumented accoun These

‘,'» $o % ®

were publlshed under the tltle of The Netabollsm of Lead in Man in Health and Disease,”
as The Harben Lectures, 1960, of the Royal Instltute of Public Health and Hygiene, Londo&,
England, in the J. Roy. Inst Public Health 24:81' 101?129' 177, 1961.  Other papere

(pktﬂ$ publlcatlons of the Ketterlng Laboratory) concerned w1th this series of 1rvee:1ga—

e ¥

tions were the following: {a) ,Experimental Studies on the_Ingestion of Ilead Compounds.
J. Industr; va; and Toxicol, 22:381, 1940. (b) Experimental Studies on lead Absorption
and Excretlon, ‘and their Re&atlon to the Dlagn051s and Treatment of Lead P01sonlng, S
J. Industr. Hyg. & Tox1coi '25: 71, 1943 (e Exposure to lead. Occup. Med. 3:156,‘1947;>
(d) 'Experimental.stud;eeXOn the Inhelation of Lead by Hhman Subjects. Pure Appl,‘Chem-
3:129{ 1961, (e) é:;téria For Human Safety From The»Cohtamination of ThevAmbient'

Atmosphere With Lead. Preparedffor‘publication‘in,the Proceedings of the XV International

Congress on Occupationaluﬁéalth,'Vienna, Austria,-September, 1966. All of the foregoin
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publicetiohe;rﬁitﬁirhe;egceotionfoffthellast, have been‘supplied_fo'represertéti;ééfofK
"~ the spoﬁsors of-fhé5égpériﬁénta1 program. The information to be made evailable in the
paper referred to last, 1s supp11ed 1n th1= report, in somewhat more extended form.
The phy51olog1cal t0x1colog1cal and clinical llterature relatlve to . lead‘end leed
'poisoning, which,hasbappeared‘durlng and for some years prlor'tO'the initiatioﬁnorerhief ;e:‘3
;¢p;g§gg§¥ﬁ§ 1nvest1gat10n; has beeﬁ volumlnous, and could :carcely even be referred to
much iess abstracted and summarlzed’ w1th1n a short perlod of time or in a report or
publication of lessvthan»momUmental proportions. (The bibliography of pertinent contri~
outions during‘lgﬁs eiohe, abetraotea, translated (When’neceesary), and aSSembled byke."
~the staff of:the,Keftering ;aboratory,‘rune to 236vsihg1e—spaced, typewriiten‘oeées;}
No otheroproioﬁged:egperimenréiaobserratioﬁe'of'the type‘of»ﬁbaiance~ex§érimeﬁtsf 5g;;"
human subjects oavebbeeﬁideécribed5 however, so that there anéno strictly pérﬁioent
references to oe made thahnfhoée (a—e)]given'aboGe; |

L

EXPERTMENTAL RATTONALE
' As indicated iﬁethe«several proéoéels or reports to various'sponsors;‘fhe erperimentv
underrway'at‘rhat fime; and projected~for continuation, inrolved 2 men 1nnkarallel
observatioﬁé;;in whioh fimee(duration of expoSure per.ohit of time over aﬁ'ggteﬂsive
period of tiﬁe) was to be fhe~eole significant variable.

The rafionale ofrthieaexperiment lay in certain preriously‘observed facts, as
followsr = When eé%g%ﬁﬁg'ljﬁﬂﬁfa" 5 had been=subjected'to the orai administrationy
daily;’ofva'standardvdosage of lead in solution‘along»witﬁ their ﬁeals,wover periods
of months and years, thus providing‘for'a slightly variable but continucus rate of
absorption from the alimentary traot dgringrevery Suoceesive period of 24 hours, the
rate of the excretiovof'Iead in theiorine-and feces, and the rate‘of accémulation of;
lead in the body, with‘somevseasonal (andﬂother) variabilrty, continued at a substantially

uniform yearly rate, without any sign of‘tapering off during the entire period of the
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ad;igigff;tiqﬁ;pftlé;d, iﬁ onejingééﬁée,‘for‘4;5”yea#s}‘ When;‘ﬁoweﬁér;vbtﬁétféiﬁérimeniél
subjectéjwefe‘confiﬁedﬁin resﬁirétﬁry:bhamberskwithih which théy inhgled'lead-diSpe?éed'
in air‘(under{stanéardiéed‘gndiédntrolled conditions) for 7.5 houré per\day,oﬁ.5bdays
per weék (in;simﬁlatiQQQOf»thé»uéual occupational regimén),‘the'rate ¢f:the exéiétién"gt
of~lead‘in‘tﬁe urine;‘and;the'éoncentration df‘lead in the blood inéréééed'étéédiiﬁ¥tq<ff
. a ﬁearly conétant“léﬁél:(iﬁ,abOut 16iweeks), after which itkcontinued eséénﬁiéli&xgn?':
changed.so}loﬁg‘aéithé*egpefiméptalkconditions remained constant.

It isbobvidﬁs, fheréfore;Mthat‘continuous exposure %5 an absorption of lead; above
a certaiﬁ mean lgvel (at;wﬁich day~-to-day variabiiity in intake‘ddes ﬁbt coﬁnteracﬁ

the continuity of continubus~absorption), results in progressive accUmulation of lead4in

the bddy.7 It may be presumnd for the lack of ev1dence to the contra 5 that thls xtate,

: fob,dgga e sl Idslgy }
of affalrs perslsus durlng the llfetlme .of the 1nd1v1dua1 and thaé this will léad .at’a

”sufficiently high rate of'intake, to the accumulation of a dapgerous "body burden of
lead. Under the prevaiiing eﬁvironmental conditiéns in this countryslwith respectkﬁo
the-absofption of‘lead by_pefsons in:thevgenérallpoﬁulation, no suchraccumulation5 Qr
Gniy a negligible degree.of’g¢cumulation, occurs during a lifetime. This phenomgﬂoﬁ can
be accounted fér,vén the ﬁasis of the‘relative insignificanée of the‘quantity'of absorbed
lead that is ietained;in ﬁﬁe‘boéy frqﬁ day to day -~ a quantity tooismail to be detected
in 6ur‘"balance;giperiments,“:or in the anélyticaivfindings'at necropsy,‘in the face of
the variability of the termiral findings. Barth_(l),.T{%mpsett (2), and Schroeder (3)
have submitted evidence, which, in their judgment, was to the contrary, but none of these
investigators‘limited‘thé éources of humén specimens for analysis to those definiteiy

(1) Barth, E. Untersuchungen uber den Bleigehalt der Menschllchen Knochen - V1rcho*q
Arch. f. path Anat . 281 146, '1931. :

2) Tompsett, S.L.- Determination and Distribution.of ILead in Human Tissues and Excreta,
The Analyst\81-330, 1956 :

3 Schroeder, H.A. et al Abnormal Trace Metals in Men: Iead. J. ChronicDis, 14:408,
1961, :
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: -identified_as»laﬁking&inlany inf1uence}other than;the;curreﬁt.genéral’eﬁ#ironméﬁﬁai’f‘::“
exposure to‘leadg This pointiis erucial, An additional feature of the environmental
v éxposure’to‘1ead~contribdfes further to the paucity of evidence indicative of the

h

progféssiye‘aqcﬁmu;atidﬁrof 1ead‘ih the bodies of persons in the‘generél bopﬁlaticn’
'with_advéhcing agé. ;Thié»facférfis‘the ﬁafiability in the réte of'intéké:aﬁdiiﬁfiééndpé-fy‘
.;equént'ﬁéiiability in,ﬁhé rateaéfvabgérptiOn‘of lead, from person to éersoh, i£u££§;f?f*
 popuiation, beéauée 6£‘§ariable seieétion»and utiiizatién of fqod,fqualiﬁatively,and
quantitatively, bﬁ indiﬁidﬁals, Bodil& size, occupatibn,rcliméte,‘habits of iife‘aﬁd '
of upbringing,:sdcial and ecénomic status, and a variety of othef faétors influenceithe
manner‘of eating‘and>theﬂguénti£y and variety of food consumed, These factors, in turﬁﬁ

determine the quantities of lead taken into the alimentary tract. Moreover, at different

pefibds inkaksihgle’iifetime, f:oﬁ;infapcy,'through childhéod‘and addlééceﬁces_édéithood;].
andaéld age;kthe;qdéﬁti£y énd‘vériety oflﬁhe food (and its cdntentFOfalééd)'coﬁSumedfi

by an individual ﬁndé?go_considerable variation, with the result, akin but not equi%aiént
+o that ofﬁfémpérai’iﬁtérmitgéncy“of exposure, that there-afe times whéﬁ;léad is‘béingy
lost from the bbdy, and others when the reversevis true. In this coﬁnectionﬂ the~baiancef
experiments dﬁ‘"nofmal;".health% yoﬁng subjects‘have,demonstrated once:and fei éli tim§)‘
if there has been any very sériOus doubt aboﬁt thexmatter,‘that-the lead which finés it
wéy into the hﬁmén ske;eton ig‘actively involved in the metabolism of thé body; *Tﬁét
osseous metaboliSm,’as lead’is involved therein; is slow; as comparéd to that of other
tissues of the,body; buf it responds promptly? although slightly and gradually, to -
coﬁditions that;disturb the metabolic‘equilibrium, such‘as’increase>an§ decréasekiﬁ‘thé
?ate of absbfption.of leéd into the body; or tﬁe increased loss of lead frdm thé "SOft;
tissues” of the«body followiﬁg chelation therapy. (The metabolism of lead is not influen-
ced‘appreciably, under theyordinary cbnditions of life?jor‘within the limité of cauﬁicus
experimentatién; so fa?‘as present evidenﬁe is concerned, by that of calcium‘or phosphoxus

or of any other mineral element, but is, rather, strikingly stabile and predictable im
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its behav1or in the body"asfhesubeen,demoﬁstrated oleofly'by these experiments.kj
Moreover, the unlformlty 4in the responses of a serles of subJeots to a varlety of
experlmental condltlons, has beeh 11ttle short of remarkable )
BECauSE of the facts rec1ted above, it seemed that the demonstrat1on of the maximum

concentratlon of a- feprodu01b1e dlsper51on of absorbable lead in the air that could be

inhaleo~c0ntinuously,fw1thicomplete safety;‘by normal healthy-human subjectss mqvld“}
réquire diieof*ohéeryationjof the metaholic effects of‘continuous exposufevat 1é§éis"3e
above ehosé?now p?ééalent‘ih!thelcommunity; hSince such'direct experimental obsefvdfion
was hot feasible, except, perheps; through»the expenditore of inordinate sums of money,
through the'aoﬁoel oreafion of condifions of housing, -subsistence ehd prolonged main-
tenanoe of an essenfiaiiyfho}mel:conduef of life, for the,experimental subjeots en‘

alternatlve approach was thought to be that of establlshlng the gradlent of the responﬁe

of human subgects to 1ocremental inereases in. the duratlon of 1nterm1ttept but quant1ts~ .

tively constant exposure,~from which to‘extrapolate to a near approximation to the

metabbliC‘effects'of continuous exposure. The use of the expression, "approximation"

arises from the likelihood thet; as the experimehtal intermittency’approaches continuity,

the«shortenihg pefiodé of freedom}from exposure and_the lengthening peiiods of;expoeure
will operate’ageinsf'the échieoement of a balance between thevinteke and ouﬁout of lead,
so that the curve 1ndlcat1ve of the progress of events W111 assume a “trend bendlpg ‘upward
from a straight line (c.f. Fig's 1 and 2). From thelstrichlyvpractioal point of View,
this deviation should have little importance, especially when the concentration of lead

in the respired air is low.

- EXPERIMENTS CARRIED OUT SINCE 1962

Preliminary Experimenf

The fea51b111ty of the exper1mental approach descrlbed above was tested in an

experiment 1nvolv1ng detalled observatlons (1nclud1ng all of the procedures described in
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7pr¥or ba*agcéhexperlments) of two human‘subgects over the perlod of‘144‘and 178 weegg,
respectlvely; ’(The perlod of observatlon of one of the subjects,. prlor to fhe 1n1t1&t10n
of experimental,éxposﬁre to lead,'was unusually prolqnged so;as to_enable the other,
secured later; to“undefg6‘his inifialvperiod of e#perimehtal exposure to ieg@ anthe 
same dafe as\the firS£; and‘so_fo csntinue‘parallel procedures.)b | |
SubJecf ‘and‘were 'engaged ihrf‘daily preliminary (c‘on‘trol)b obsei‘vafi\onts;;\j; _: )
(determlnatlons of their dally 1ntake éf lead in food and bcverages and théif ;ufpﬁt°
of lead in>the feces and urine, in assgciationfwith a battery of hematological, clinicai,
microscopic, and’physiéal exanminations, some at daily, and some atkweekly;'iﬁtérvals),
oVef periods of'56'to 86:weeks, reépectively° | |
They éhtefeé‘£WO coﬁrespgndingly designed respiratory chambers,inpb‘whichrgif
coﬁtaiﬁing 150:mi¢Fr0grém§‘ofilead ﬁéf cubicvmeter, a$ the sesquiéxidé%idispéréedﬁin
)pérficles ranging up to Qlngmicfon‘in diémeter5,aha héving the mean diametéf pf:O.éS
microh, Was‘being introduced and évenly diétributed, and from which it was being evacuated,
stripﬁed (by élecﬁroétatiéﬁp}ecibitatioﬁ) of its lead, and discharged into é stéck.‘ The
‘de51gn of the experlment called for exposure to these conditions on the’ follow1rg schedule:
16 weeks for 16 3 hours per week 16 weeks for 2i hours: per week; and éo on, 16 ﬁeeks
1 at a time, for 31.5 and 42_hours per wéek., (This échedule did not result in carrying the
severity of.the equsure beyond the level which has‘been esﬁablished5 by:both §céﬁpéfional
' experiencé and‘physiological experimentation, as being‘well within the limits of safeﬁyé
During.each successive period of 16 weeks, as has been the caserin every other
experim?nt'invqlvingrintermittent exposﬁre to Ieéd in simulatibn of dccupatiénal
experiencé‘(i.e.vin‘préctice, 40 + 4 hours per week), the level of tﬁe urinary oﬁtpuﬁ
of lead per day, and. the concentratioﬁ gf lead in the urine of the subjects, as well as
the concentration of lead’in'thgir blobd, rose'up té a.certain peint and then cohtinued,

at essentially constant levels, so loqg as the conditionskof exposure remained unchanged:
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sach increment31 ipcfea§e;infthe“weeklf duration‘of the expoéurevat legst'resuitéd,iﬁ’a _
fufthef‘gréd;afed iﬁcr¢ésé in the levels of theyleaa in the ufine én& blo&é;"a iiﬁé
cqnnecting’ﬁhe poinfs{répfééehting the finai’(or,ﬁearly final, i.e. average) 1évé1s1of
the,conceﬁfrationvof iééd in thevblééd'reaghed in the éucéessive periods of 16 weéks;

necame a straight line of uniform upward slope. The results of the extension of this

liné, atitherséme slopé; to a poinﬁ‘thét correspondeds in the case of«each~éﬁ§jéct,gfol‘.L
conrinuous exppsure (ife;'lGthoufS p¢r;week} is shown {nhFigure is (Suﬁjéct L,b;$3; 1'

and- in ‘,Figure 2, (Subgect‘) * Ovthery analyticai data of this experiment have been
‘grouped and chartéd in 'Figu'résv'gj 4 and. 5 (_Subje‘c‘t@f‘;j and in‘ Figures 6, 7 aﬁd 8.
{Subjecgi-.w‘?; Several ’features of thes‘e charts are vnote‘worthy, but ar‘eﬁgexvxe‘falllyb_
Eimila?‘tO £hO$€ Obéetvea;;nd’cémménﬁedion in previous experiﬁentsg the feSQ1;§jof wﬁi¢hi,;
nave been reportéd:iﬁﬁ%he Harbén iébtﬁresa The uniQué feafuré is foundiin thefbémpéfiédﬁ -
between thé observéd‘éﬁuilibrated;réspdnsés to varying degrees 6f’inter@itteﬁtfexﬁpéﬁre,

and the extrapolated ‘response to continuous exposure. The gross difference between ‘the

end-points of‘theSe ﬁwd‘situatiQns,‘with res?ect to thejabsorptionvof lead;‘is a matter
to-ponder in relation t§ the'léad cbnteﬁt of the ambient atmcsphere."Itvisvévident that
the only sure prbvisién fdr'huﬁan”safefy lies in the avoidance of a peisist%nt,iévelvdf
combined éliméntary and réspifato&j dosage‘that will result in a measurable accumulation
of leéd in}thé bodiesvo%ﬁexposed persons in the course of a lifetimeo

The results of this‘éxperiment achieve their‘greatest praétical impértéﬁceifor‘~‘
present purposes, however,‘in indicating the feasibility'of this method of investigation
for determining’tﬂé maximum concentration of lead in the ambient atmosphere {in
associgtion with the Currénf intéke of leéd.in food and beveréges),‘thaf is compatible
with human health énd weli?being. ;The"promptness and the quantitative orderlinesé bf
the physiological response to. a graduated shift toward continuityiof exposure, . as
represented hest’by‘fhe incfémental increése in the concentration of lead in the blood,

demonstrates clearly the essential reliability of this criterion as an indicator of the
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":absorption of_lead, and‘givesFStrong supﬁort‘toffhe'experimental hypothesis @hichfwés‘,j,7

being tested.

Critical Experiment-

Withvthe evidencé of,the foregoing experiment at hand 'a further‘experiment‘was,;j;f'

deslcned 1n an effort to determlne the level of exposu“e to airborne. lead, thlCh under

. previous experimental conditions with respect to the compound of lead and itS»dispef;ioniﬂ

T

into the air, would barely yield a physiological response, in the form of ‘the least
demonstrable increase in fhe_urinarynexcretion of lead, without corresponding increase .

in the concéntration of lead in the blood, as in the experiments involving the oral .

administration of lead. (It has been shown, previously, and by other means, that ﬁhe'..‘4;“

-earliest evidence of .an increase in the rate‘of the absorption of lead by the. intact” =

(living) human organism is a measurable increase in the rate of the excretion of lead in

‘the urine).
Two new subgects were obtalned and 1nvest1gated as to the paftelns of their intake -

and output of lead under s*andard condltlons in Lhe 1aboratory, one, (Subgect‘j)j ‘
over thewnerlod of 99 week5, and the ' others (SubJectilll secured somewhat later in

the year), over ‘the period of 19 weeks. Following these pfeliminary observationsgfwnich
demonstrated.the Suitegiiity of “the subjects, fhe'two embarked upon parallel sehednles‘ﬁ:
(nerallel in‘type butVnotkin theitime of starting) of exposure to lead in the‘concentra—
tion of 10 micrograms'of iead per cubic meter of air. The temporalkschedule, as a rule,
1nvolved 16 weeks of exposure,‘at each of the prescrlbed serles of weekly rates (10 5,

"21 0, 31 5 142, 0, ‘52, 5, 63 0. and 7u 5 hours per week), although for different reasomns

(the convenience of'a subject - a short vacation from exposure, to wvisualize the effects,

if any;‘of freedom from experimenﬁal'expOSure - or the desirability of extending a period .

’of/exposure‘SO‘as‘to check on its adequacy in disclosing the peak of the physiologicél

response); the schedule of each subject was altered slightly.
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Theitermihal7resu1t5'bf thié;éXperimént:aferﬁot"avaiiable;as yet, but‘thévééqueﬁcé'

‘cf thé mdre,sigﬁificéﬁt1events dﬁring the fotal period 6fkthe‘expésure‘§f oné‘kSUbject‘
N.K. }, and: durlng all but the f1na1 perlod of the exposure of the other (Subgect S S. ),

-are portrayed in Flgures 9 and 10 and 11 and 12, respectlvely.v

If_appeafs'that‘theré:was a sllght increase in the output or lead in the urine aﬁd 
élso,‘sbheWhétrgurprisingiy, in‘viéw of the séantiness of the elevation of thé“ufinéry
eXCréiidn, a CI#ght 1ncrease in the concentfatlonvof lead in the blood of botﬁ subgec*c
The increése wgs lrregulgré laté,in_puttlng in its appearance in the case‘of Subject S.S
iand‘of‘éuch éiighﬁ p%$portiQns in both iustances as to be‘of dubious significahce,l The -
tréndé,‘héweégr,rappgaf ﬁ¢ be‘suf:iciént;y pefsistehﬁ»tO‘be,valid. -Unfo;tunaieiy; their
intérprététioh}isvuﬁééftéiﬂ, for £he'feasdn that thé lead ¢ontent Qf:the\f00§ and’f¢ces
of both :ubgec‘swwas séme@hat more than usually. varlable* and the'increases above‘fhe
_aver?ge'level tendedﬁto‘coincidé with‘those of’tﬁe output of lead in the ufine'anﬁ 
fhevconcéntratibn bfylead in the blood. In;néithef case was 1t possible to plot a curve
that %buld:fit aaequétely.jihé findihgs in éither urige ér blgod froﬁ which abvélid‘
eng polatlon could be prodvb ted.  (In Figure 8, thé'upward aﬂdidownwérd'trénﬁs‘in the
concentration of lead.in the blood of Subject,‘.ﬁ ‘f.or éeve}ral months at a time, have
beenvindicated'roﬁéhiy by a dotﬁedaline iﬁ illustrétién of this difficulty}} vit may
bevthét thé\cbncentra%ibn df\10~mi¢f6grams,of lead per cubié meter‘of air is near the
threshold Valﬁé:Wﬁiéh'is;being sought in these experiments, To ascribe such significanc
to these findings wéﬁld be to deal irreéppnsibly with evidence of a type thafvhas been
found previousiy:to Eé misleading;“These-data are Heing examinedvin somewhat greafer
detail.gy ﬁembers o£ the-statistical staff to wring out of them such further relation-
éhips as ;ay be'found; Meanwhile, a further experiment is being,deéigned ﬁonyield
deflrltlve observatlons on which a plausible extrapolatlon can be projected.

...-._..———-.._.._-_—_.....-..__—-—__..———-———.-...__..___.__...._—__....._..____....__._—.-._.-_..——.-_.-_..-—-—....._._.__..__.

*# .. The grbss contamination of the food of Subject Q resulted from his use of the
flesh of a steer killed by ‘gunshot, with'unexpected s tering and spread of minute
fragments of the bullet beyond visible pathways. ‘
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P;ojecﬁed Experiment
é)ne of the subjeéts (‘Su‘b,j‘ec'.tf’) of‘the expérimenﬁt ‘described above is regarded’

as’suitabléIfor‘emﬁloymgnt‘iﬁ a furfher eXpériment {after a(berid&‘of further obserﬁations
intended tb reveal any decreas¢~in'response following the terminétion of his former
experimentél_exposﬁre),‘ He'haé féund‘it possible to act in this cap#city,‘ Meanwhilé, a
new sﬁb_ject, "(‘Subject._b)y, has ‘been found and has been inducted inﬁo the preliﬁlinax"y
observatioﬁé which shoﬁldfpreéare him for the(initiatidn of exposure‘in‘a regimen that
will run parallel to that of Subject Y
B The new e#perimenf‘wili continue along the lines of the one now drawing to amn end. 
‘TWO modificatidﬁs are now undexr consideration.  éome doubﬁ is entertained as to whetheri
.the‘maximﬁm‘ﬁhysiologicalrresponse fo.exposure to lead at a 1§w,le9el has always been
»achievéﬁ in 16 weeké. ‘Tﬂefefére51it séems wise to extend-fhe‘first pfoductivé period‘of
: e#pbéure‘(one thaf vields a definite positiye response) over.a lenéﬁh of,timé at which
thé’ma%imUm”reSpcnsejWiiI.surely havebbéen observed, &his period of time can then be
- empidyed thréughout‘the'femainder‘ofitheAexperiment. |
   i?ifﬁéfSécond ﬁodificati9nQwill Eefconéerﬁed with’thekconcentration of.lead té be
mégﬁ%ainéélwiﬁhin‘ther£espi?atory cﬁamberd Considering the desirébilityjof briﬁging>
Eh;é‘phaséiof,théVinﬁésfiéation‘to‘theﬁéariiest_ﬁoséible cénclusion Ey‘éécuring data
'v#h;t<caﬁ hardl&'be dubi&us in significance, the figﬁre of 20 micrograms ?er cubiébmeter
éf”air seems less'likely to errvon'the low side,bthan wou;a that of, for egample;bl5
vvmicrogramé per’cubié ﬁéter;  T£é'evidence.obtained’in several exfensive field investi-
géti§gs; gihélﬁdihéfthefmbét reéént a'.n:dvmb‘s"c"extensiveﬁ geographiéallyAaﬁd numgfically;‘
'».7i;fﬁh¥ch‘%ﬁéﬂPﬁbiic?ﬁéélth;SeriCé‘ﬁartiéipafed,.among other governmentai groups  and

: oﬁr;QIQés,\gés‘failed:to‘démonStraﬁe‘differenées in .the responses of  large groups in
theipopﬁlafion‘;f.citiés thathwould seem to have differed significantly, with respéét to

the average yeafly concentration of-lead in their entire atmospheric environment. For
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example, the populationSof Loe Angeles and Cineinnati, as investigated, gere
undifferentiable in‘ferﬁs ofkfhe concentration.of lead in their blood, despite a two
fold differeeee ihyihe éverege content of lead in the:air. The lead content of the
aireiniboth cities was. low, to be sure, but the exposure of the populatien theretd‘must
bevregarded.as‘havieg'been continuous. These facts argue that neither was sufficiene
to reveal its effects in the face of the quantity and variability of the absorption of
lead frogaélimentary-tract. ‘ﬁhis.fact, Which seems to have escaped interpretative
critique, makes for considerable doubt Concerning the usefulness of slight”differences
in atmospheric coﬁditions (with respect to lead) in experiments in which the‘effects of
graduated éeﬁpo ral 1nterm1+teﬁey 5 re exoected to give the clue to the effec s of
coetinuouskexposufe. |

V“»jwﬁateeer may‘be the‘ultimete~basis of judgment concerﬁing the primary conditions
of further’egpe¥imeﬁtafiqﬁ‘alogg‘fhis line; there is little definitive-information
by which to:be guiaea, The re1ationships under investigation have long beeﬁ'qﬁestioned,
bet'therelhaﬁetbeen no answefs°  There‘is;gOOd reeson3 however, to believe that, with

’the chpletdon of'thie.further experiment, the results of whieh may be somewhat on the

‘far {or positive} side of bur‘objeéfiVej'it may be possible to visﬁalize, Withreppiopriate

clafiiy, tﬁermiddle ground~of e:suitable physiological‘criterion for avoidingideleterious
effeefejduevto‘iead; A qﬁestion wili sfill remaiﬁ‘as to the,proper aIlowaﬁce'fhat must
be made for‘those in the'general ﬁepulation who may be unusuélly suéceptible, for one

' reasen dr>another;'to'the toxic effects of .the absbrption of lead."It may be useful,

“in the confectlon,’to aseemble a few. pert1nent facts that may make for a degree of
{‘balencea Jﬁdgmenﬁ in antlclpatlon of such a need aﬁd to suggest that a reasonable

.decision may be arrived at,
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