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HVA IVVLSTIG‘TIOY OF THE PUPLKTI\LITI}S FOR THE APbOPPTIO\ OF. LLAD
‘ “BY THE USERS OF A IEAD CONTAINING hAIP DYE

IATRODJC”.

: A Of:coup of manufacturers and dlstrlbutors of cer{aln 1ead contalnlnv )

:5hair‘dyés  has‘found 1t nece5511y to scek an answer to the questlon of the ehtent

N

if an), of the a7ard of the absorpt1on of lead by the usors of these halr dycs

The prepuratlons dlstylbuted by the mombe slof‘thls group‘of manufa ctur r

ar3 fr01 e“ch otherrln certaln anc11]1ry components “hlcn have little relevance; u
‘~gThe latter is based on a slow interaction; upon:

acetate with flowers of sulphur, whereby there is a .

ave undertaken, by experimental mcans, to an ve‘ ‘the question. at




'inCIudiugjth ‘regiOnalilymph«and blood stream, thenccfintd-thesgeneral circulation
and into thc;other'tissuéékof the body in accordance with the typlcal pnys:olo sical
pattcrn, nd,vfurther, into’the‘excreta (of which the urine is the most'sensitive

.v~1 cator Of absorpilon, 1n view of-the ap9r031ab7e and vallable QUantlthS of lead

which~ata{always toﬂbe,fophd-in_transit_in the alimentary,tract). _In addition,Athe
fébﬁtaﬁiﬁatioﬁiof ihéjhaﬁds witﬁ 1&56;‘hdtﬂonly in”fhefCOursé of ‘applying the

formulation upon tﬁe haif;“but also in touching the hair with the hands from time

to tlne after the applications have been‘made, vhether or not the hands have

i bcnn vashed cntlrely free of ‘the 1e d;compounﬂ, will have provided'some

portunlu) fOT‘lD“eSian (swal]ovlﬂw) some qu.“ ity of 1cad supp1le& by the

f«fornulatlon, and?ior 1ts partlal absorptlon {rom tbe allment“ry tract % Only




: dfkthe~ﬁair‘dyé; dﬁiy"if‘théijére'of highly unusual hagnitude; or if duplicates

of-all food and beverages consumed during the experiment were: analysed in
. 'toto and found to be ‘disproportionately low in their lead content. These

. brodédufcs ﬁbrefconsidgred;to be unduly;eléborate for the:pgrpbses_of this
"experimeﬁt.f7

i
15

Our objcctive:
,sighifiéant‘(i:e.,'béﬁbﬁﬁfihe limits of currentiy normal variability)kdcgree'
of abso#ptidé ofﬁlead would occur among the group of gencrally healthy male

_and female subjects, kept under a scheduled regimen of analytical surveillance

e

féﬁélojéd;ﬁ’

of time as was considered to be adequate for the portrayal of the outcome.

esented in their maximum concentration. This

cexperimental use.
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nLeqd Acetate (heaoent Quallty) '20.00 gréms- .

'}ASquhur (Subllmod) T ; . 10.00 grams

Glycerol (USP) “'; L B i ~ 5 100.00 grams

Ethyl Alcohol (USP Qa pcrcént) . 60,00 ml. SR ‘.’ R

T}Tween 20 0.25 ml. &

fnlstllled Water q.s. ;j}wf S 1000.00 ml, - S

“The lead'acetatevwas dissolved in a sufficient amount of distilléd'water;

to which, then, the glycerol, alcohol and Tween 20 were added.. ThisAliquid'was

 added to the dry sulphur; wi h‘stlrrihgi“infSufficient,quantity7to mal ke a homogeneous

. paste, after which tl remalnde“lof the llqutd was. addea iﬁfdiVidéd pottions,;With~

stirrihg{caéhg;“' g:és than brou3ht to

addit tio

d to make;uée of -the formulatio

‘ioritd,

vryTdndfalsd;pcriodicailyffheféafter» by physlc1ans

o ‘were L;own,rthluunn our 1n£ormal

1n good Hcalth ‘rejawérc,f“

+

L]ODRIV mcaqu?es cmployed 1n tho

and p au

olicies; p océdurcs



‘Kctteflﬁ" Iabafétbiy‘iﬁathé ébnduéfl6f:¢xperiments;invdlving t$o Qsex§f'ﬁuman subjéc&s:
(A1l of;those 1n the hhtterln” Iabor iory kncw.ﬁbout the e\pcrlanccu of a scfles of
human sgbjccts whd,hadjéeen‘engaged‘for‘many years,in;¢xp§r§ments in‘£he_Labo:atory
invo;vzg Lh;labéérptioﬁ éhd>excretion 6f lead undér a‘§aiie£j Qf'¢onditidn$vof'k 

. . :

cxper nentul C\posu1e,to lcad compounds. Two of the subgccts in - the present group

kf.had;b§¢ﬁ”subjcéts;inﬁsu¢ﬁﬁexperiments;)ﬁAllkof then were adViscd]in'det i1 of. the

purpdséé'of'thé preéénttexpéfiment)'of‘the oppbrtunities for the absorption_of lgad
[ ’

afforocd Lhelcby’ and o* the poteut131 haza rd so 1nv01ved - They were warned that

N . - - . P -

v : ORI : . o , . ‘ o , o
L any abz% ons of‘thelr‘scalp,whlch mlght occur in any,manner,‘should be brought

 ipro ptly to tho attentlon of the phys;c:au (and oI th nurSefdn‘duty:dailylin thcf

”‘Laboratory) 1n Chul“? OL th

3cxperimcntal prOCedures, whoég responsibility it was =

‘to decideﬂwhéther[the'experiment; or the involvement of any subject therein, should.

'1e haJr by"

e a tl(e, and then gloom the hair v1th coumb or brush.

ash the hands th01ou0hly 1mmed1ately after: applyln Appl"'cally for tw
and tnen t\lCC veehly thcrea;ter" Durln«,the first two’ “eeks - do- not sbampoo“mo
Zﬁtﬁgn;opc - ki Ther aftcr shampoo as often as‘réquired H\Axter shampooinb"‘
j‘reagply o B

a gfglénted’, in ‘the, case;;c'ffthe‘ féxizalcfs:uhjects

advice’ to use’ SUﬂh,




""oluméibffthéAhéir’dyé&as mighﬁ‘be'réquired to moistéﬁ"their'ﬁéif in~ﬁ—uniformi
xannér.‘TFurfher advice Wés:given’by the nurse (as authorized),'in,résponséltd'the
uestions posed by'certdiﬁ‘malé[subjects‘ffom timexfo'time, especially as to the -

requency ofjshowering, with'some attendant wetting of.the hair,

i at thc cllnlc 1n the Ketterlnv Laboratory on Wednesday s, accordlncr to the follow1ng
schedule, and to carry out the appllcatlons of the halr dye in accordance therx ew1th

Schedule and Procedures
" of Visits of Subjects to Clinic

Visit Date - "Purpose - ) "vng R SR '{Proceddres,_-ﬁ‘ e

1 day 15 - Preliminary briefing. = . . 'First sampling of urine and blood :

2 May 22 Second sampling of urine and blood

May‘29f"A ‘,‘»Third-sampling_dfiurihéﬂaﬁdlblood "

' Fourth_éampling70f'urine énd;bloodz

voluie' voided at one time; those of the blood were

'1f5§f§éﬁipﬁﬁétﬁféeintoféheﬁi@éliY?éIgéﬁVévécuafed'glésgﬁ}

7”éﬁpfdximéting'204milliiiters.: Ailféf'fhe manipulatibnS




PROCEDUKES

-~ performance’ of Subjects.

. 'one, subject . withdrew from the experiment during the preliminary
 observations because of his dislike of the venipunctures. =~ = ..

‘The@Qhanfity;ofiphéyéxperiméhtél'hqirvdyé uSedJ5y theAsﬁbjectS"vafiedﬂ

+ considerably among the men, to some extent according to the characteristics of - E
Coea e e e e EURTER |
 their hair, but’ also according to their manner of following instructions.
i
‘Subject 8-Su, whosc hair was white, undertook to .obtain a uniform
darkening ‘of his{ﬁéir,fand‘so applied the dye generously on each cccasion

“according to the schedule, using approximately 150 milliliters in the course -

1n;ﬁg,period°0f”the éXﬁer1ment

. he ‘applied the

The'applicatlénsfwéré‘a;scdntlnﬁedffor two déys{"Théfiésion;subSidédipiémptly,iéfieri

ﬁwhicﬁ “the

. The two female subjects ‘whose hair was short, by ones-time standards



ENTIFICATION . APRIL
CsuBsEcT 2 9 16
i I.F. h - - 0,050

< r.F. . 0.020  0.020 0,020

s.w., 0,020 0,020 0,030




‘OUTPUT OF LEAD UNDER:PREVALENT ENVIRONMENTAL CONDITIONS =~

*
(I

» the Dates Indicated Bélov)

T e e
; 0.0s3 © 0.020 0.020 0,030 0,040  0.025 0,050 0.020

e

0.020 . 0,025 - = 0,035 0,025 0.040

0.035 / 0,040 0,035 0.030 0,035 0.035 0,030
i 0.025 . 0,030 0.035 0,025° 0.035 0,035 0,040 -
0,020 0,015 0,020 0,020 0,020 0,030

- 0,010

- om0 };:??030;';0}030 5}530'? §:Oéoj ’d‘béé'i”bfbéqﬂ-'f":»»

»9f°36!-”,o.dz$"qfozo 'o;ﬁéo f q.ozo;,“y
'9'0591_  0,020 0,020 o;bzs_gib.ozs
05 o s s w0







uas Qédiﬁm:da?k brbﬁsglhéavy;.s&meﬁﬁat ¢Oars§,”énd,sbme&héfviénég%), ioﬁﬁd‘it‘ ‘
neCessary,to'Qsé ﬁucﬁv1aféér‘Vo1ume; éf the hair dye than did fhevmaléé.
’ Subje¢t 5-P4usedfaboﬁt 5$0:ﬁi11iiiter$, while Subject 7-St uéed appr§2iﬁate1y
525vmiliilifers.i Tﬁe;fdfhéi‘wéshédiher hair once per Weékbau;ing.the;first
vaﬁd sethdvﬁéégs §fwfhéLﬁ§é §f‘fhé‘haixﬁdyev(Aaily épg}icéfidnS),'bﬁt‘iﬁ,thg:‘ 
’vjthifd:ﬁéék'éfausav(t@iceﬁﬁééki&fappiiéééiéhs);Hfihdiﬁgfher hai?}ihéfeasihglyiﬁi:ff
\"étiékfg washédiit ﬁﬁeﬁty—fﬁur&ﬂbﬁQS after’each’bf‘the two épplications. Whgn
advised-that this‘wasvnot thé’pfésﬁribédv?foéedure,:shé‘aiééontinued this
,‘:pracfice5ahd;.fof:th¢ rémgiﬁingithfee WeékSQ'waéhed he?vhair once per wgek; :,
| ‘“i£ ﬁay:5eﬁ;ugpééédﬁfh;£ $£;i1af variainns'in theﬂméﬁﬁéf 6f usiﬂg

‘the commercial formulations occur among the regular users of such hair dyes, . .

_on the part of the users. Certainly, in any quantitative comsideration of = = -

étstOﬁld‘be‘creditédhwifh hé?ing[ﬁ;df onsidérébly

1 staff of the Kettering Laho
/. Th éyméant”tﬂaf?the:éntireféédnéhge_off%he E
*expérimentélﬁﬁbeéﬁugesHwasidelayéd;4in:the;cas¢uof thefsubstituted subje¢t3 o

‘to the extent’of his delay in starting.




ére91isfed;¥acc§rdingfﬁo'theléubjééts who provided them;5thefdate$ on whichbtheyf

lwére obtaihed; aﬁd'theif témpora1 relatiohship to experimental condit;ons. The

‘dates on which the~$amblé$fwere collected from Subject i1—U,are'indiéated just

above thk relevant‘analytiéal findings, and are averaged”in with the others
- obtained at thé bbiresponding?étagéﬁof‘the'eXpérimeht.
szxaminéfi§h-éfffﬁe f¢f¢g6ihgfdataTreVeals a considerable degree of

'irféguia& variébility f£§$ sﬁ5ject to. subject and from time t§ time in thke same

Subjéct.fﬂThis opCﬁrs%withiﬁ/the‘relatively narrqw_rahgekbf thg‘findings‘obtained
"commbﬁljyby aﬁgijéis 6¥féiﬁg1§ ﬁ¢id¢dkspecimens.of fhe ﬁfine'bf;pefséns who have
‘,nétfbeéé?S#gjgéfédj%éiéﬁ&idi;eéféréslexegposure ﬁo;leéd beyond thaf piovided‘by -

fptheir géheraifen@ifbhﬁéﬁt;‘?Wheﬁ?thq;results‘of the ahalysis.offthe”spébimensqof"‘

17“theuurinelof’the éabjécfs, as gfdﬁbed\under'eachrdate:in Table 1, have been averaged,

“increase |

' ?fh&,Cin61n




et

‘undéféﬁood:vafiébilify,iﬂ;;he‘féfé‘bf,excretién oleead?iﬁfthélﬁriﬁé,frbm hoﬁr‘to‘
hoﬁr‘andldaybfo day,'wouid.séem to have becn re%pbnsihlélquf£ﬁé'éppérent‘but
;$§mewhat inéénéistent»tempéfal'frends in thé daﬁa.  Anaépﬁsituéit& %ﬁs affordéd'

for the examination off%héh vafiability iﬁ_the exCretidn gf léad during the yeér,
and,“‘spe;cifib‘a;iyi évua}ihg,Kt‘;;{"is‘i‘;;éi‘#viq~c1 of the. yeéi, ‘through the {é;,}ailaiailify:'of, data
;QEwﬁiéﬁ have néffyéé‘ﬁééng%ﬁlly.dSseﬁb;ea; éxplofed and‘ﬁub1ished.l Dﬁ%iﬁg‘the-pas%
¥hirt§v§éaré,“ééveﬁtéé§ &§uhg‘to eariy'middlé-aged men‘havé beénrengageﬁ as the-
subjeéts‘of'expefimentsvinvolying the ingestion orkihhaiaﬁiénJof éeftain7inorgaﬁic
o coméqunas of lead in Vé?iaﬁie dosagés;ww£ile the total iﬁtak;iqf lééd{iﬁ!qud{aééf

E5eﬁeraéés é#d the£tq£éif§ﬁfpﬁtTin fhéjfeceé gnd ﬁriﬁe hajé:bééﬁf%bllbwedﬂahaiyfiégiiy

- day bdeay‘5vér:prplongediﬁéfidds 6fxﬁimeﬂ‘ Each subject has béenffpllowedLSimiléxiy,

"~ 'during short or long periods of time, prior to the ingestion or inhalation of

1§ad-éxPé:iﬁéhtélii;@soiés;tp QQtain;thélpattérn»oI‘thé ﬁorﬁél (ﬁéﬁai)‘metébélic

processes with respcct to the iﬁtéké-and:Output‘Of_lead, as indicated above;



‘voidéd‘é&iintérvéis fhfgugh’éhé,day‘véry mofe‘widgly iﬁ théirilegd édﬁtent, bqth
as to‘theii‘ubberﬁand 1§wér limifs;‘than &o the cbrresﬁqndiné fﬁenfy—fou;-hour
speciméﬂé;%‘fhe fwo sets’of d;td ére;nof, therefore, strictly;iaéﬁtiéal in fhe
~quantité§ive,scnse, bn£ are cémparablé étherwise;7~ P : : : : R
N Vlfhéfdatéideséfibedvabbvefha;Q béén‘aséémbiéd inJTabie;3,Vto thg e#feﬁﬁ
}:thatfthe&*fgiljébﬁseéﬁti?el&'ﬁifhinfﬁﬁeﬁébfing‘énd'SQmmerkmbﬁfhéﬁOf fhé;}éars dufiﬁg
:iwhiéﬂ?égéhﬂpr§fvafions we;e made. 'Eleven‘of the suﬁjeéfs fitted into this

requirement, (one, Subject I.F., having done so in two successive years), Simple

inspection of these data reveals two pertinent facts, among olhers of interest.

Iﬁ‘mﬁyﬁréadﬂ'y;be scéhi 1at the.variability in'thé concentration of lead in the

. ‘urine voided day by day is of the same. type and, at the least, in the same degree:
- © as those of Table 1.’
- instances, toward an increase in the ‘concentiration of lead in the urine begimning ..

at some point within the springtime and extending into the summer months. This trend

stained in any instance, bul is-

'bjéCtS,:andisuggest;ve

B emtacterss b

rend tow

d ahy“éighifiééntichange'in‘t, concentration of -

“lead in his:blood in consequence of any experimental.attempt to alter his absorption
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DISCUSSION:
" The most sffiking}éhaia¢teristic of the results of this experiment is‘
" the 1ackypffsétisfacfbry,éyidence of ekpcgimentally»igduced absorption of lead by

kthe subjths,"‘Thﬁs,‘itvié‘impossible tovestimate the extent of such absorption,

or even to aSEéftéinfﬁhéthgf‘if”actually occurred. This fact arises through diurnal,

‘seaSGh;1 aﬁd otﬁér,factors\whiéh bring about variability in the,rateiof'the'excfetion
of lead in the urine.‘ In consequence, the rate of any environmentally or experimentall

. induced absorption of lead must reach a certain'mégnitude tbﬂbe’recognized as such

~within a: short period of time, while a considerably lower rate which persists can

' be' detécted by the occurrence of a gradual elevation in the average or mean concentr:

' of lead in both urine.and blood. - In this instance, as in certain other situations:

‘involving dubious or seemingly insignificent degrees of absorption of lead, the’

'éonceptrétion:éf lead‘iﬁ théfb1o6d*iemained‘unéhanged. e

.

sad “under ordinary. a

ndependént¢of tHe reﬁél-thrpughput;éf;Walef.

subjects in Cincinnati, for example, we have found.

erébié%augméﬁtatiOn Of'tﬁé,IOSS“ofylééd from the body '

months;



' incréaséd ibséfiesﬁltSfeitﬁér,in a modest depletion of the skeletal tissues, or’ '

“in the snifﬁ‘of‘sbméwhat‘larger quantities of lead, during the course'of absorption, -

R K

ﬁvintoktﬁéfsoft tissdés;r~H6wbthis>comes ébout is ehtirely speculati&é.‘ However,
this facﬁ makes3for’é degree éf témporal variability,ihfthé'resglts Of‘mddeiately
prolénge@ éxpériménfé; wiﬁh%rcSpéctkéé t§e }é;atiohship befwéen the ra£es of"fhév
f‘#bspfptioﬁlénd £h§§é:6fiéxéféfiQh:étiany oné*tiﬁé; k o | |

| ;Aﬁ”additionai difficﬁity in fhé interpretation of‘the results of én
experiment of>the,type>perf@rﬁed and déscfibéd herein, Iies.in»ﬁhé fact that, while
the 1ntakc lbf:;ﬁléadv“-’:‘frbm the gencral or ambient atmospherc is rélat‘i\}ély sménf'apdf :
?:fa%#iy éénsﬁén£}f£oﬁfﬁayifoné§; aS:iS aléovthe_absorption irom‘fgié sdﬁréé; %ﬁef i

intake in" food and: beverages: (and from other articles introduced into the mouth) is -

zelatively large'and fairly variable from day to day, and is absorbed in variable

f;riébilityéiﬁltﬁé

assessed only by the ¢ollection and




~‘iespéct,ﬁo'theCextra;eXbéiihéﬁtél?absbrptidh and excretion of lead.  But it is
doubtful;that fﬁere,wére‘difiergnces of sﬁfficient magnitude in thé quantities of

lead'absérbed\bfiindividuai subjects through their use of the hair dye to account
for the differences in their urinary cxcretion of lead. It was noted previously
 that'botAfof!tﬁe;féméléféubjeéfs'appliéd much greater volumes of the prcparatibn’:x

to‘théirﬁhair than did the meén, but only one of the two appeared to have sustained'

greater increase in the level of the concentration of lead in her urine, during.
the period of use”of~the hair1dyé, than did any of the men, and then only because
L ofian‘undSuélly~lbwfponceﬂtfétibn“of lead in the specimens procured during the = =

' preliminary period, i.e.; not because the peak concentration during the period of *

- experimental exposure

'a$ b¢yohd;th¢ug¢nera1ly "ndrmalfYfange'of”sdch_valucs.

In a fuithgrfcbmﬁarison; mé1é Subject 8-Su, who used more of the hair dye than

v

?ptheifméﬁ;; éhkéd thirdramong'thé mén?by[theg§‘ é3Sféhdard:of

S

jﬁé accpmu1at1oﬁbef1éad in the body. On the one hénd, continuous

bove a’'cértain rate, results in accumulation, indefinitely,
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v‘ On,théaéfhérlhénd;fiﬁferMifééﬁf‘abéérpfion, aé seen ih‘6urvexpériﬁén£$ én§xbe$tf
'iobsér?éakbvéfjmgnybycdfs'ﬁﬁder fairly uniférm‘¢0Lditibns sncﬁ“és thosé'prééided
‘by‘well—ébntrolled environméntal,écgditions in certain industiies, resulfs‘in'the
deyéloﬁéénf’qf‘an quilibriuﬁ‘bétween the periods of éxposureé: {when aﬁsorption is

‘of greater magnitude than excretion) and the periods of non-exposure (when the

~reverse is true), whereby the rate of excretion is elevated to an average steady

‘state s0long as the environmental conditions are maintained at a substantially
constant level, Under the conditions of the use of hair dyes of the type here
under examinationbvthe‘exposure to and absorption of lead followingvthe achievement
“of'thé désiréd co1oratibn”ofwﬁhe‘hair, would‘certainly:be'slight,‘if'not‘négligiblé.
* ‘Further, over the prolonged period of intermittent use required to maintain the

.color, the.intervals between applications would insure against a significant rate

‘kOfnaccumulation’pf iead;in.the fisSues‘of the users, . That is to say, that even .,

‘gny increase in the rate of

years:of use ‘the urinary excrs

he rate of increase in the concentration of lead in the blood

ggvé_ey§dép¢e 9f any elé%éfiqn:pf;fhéllééd;¢6ﬁtéht of his or héf;bibbdiduriﬁg“ihe

courseibl the'exﬁe#iﬁen ‘That §omé)lééd'méy’havé‘beenfabsbrbed5b3_$ome'or,‘
perhaps,?byr

canni
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-go any increase in the rate of their urinary excretion of lead during the -

riﬁéﬁf; ﬁhi1¢ the’elcvétibn'gf fhe iead content of the urine‘of theiother

icts, during‘ﬁhc period;of eiperimentalfeprsure, ﬁas éo irregulér or so.

't é%_to bekwithin ;he;1imits Qf vafiabiiity‘diépléyed;by,Speéiméns of(urine?

\ milar volﬁﬁefbbtgined frph;béxédps whose,eXPOSuré fc‘leadvis,lihited tévtha?"i*;
1 Lé?pfévgieﬁt humanfénviroﬁmenf’(as the iesult of tﬁeig‘inges£ion of féod gnd'

I o ' 'ageé‘énd}their’inﬁdléfiﬁh’of the ambiént'aif).
) ,
\

}

2, Considering,thefslightness of the evidence fox the absdrption of  lead,

-thb e posuze to lead 1nvolved in. Lho pro1on0ed use of Lhn hair dve, the Ilkelihood

\ S induced by the éxpérimental regimen;'and in view of the intermittent charaCter ofu
\ ‘:3of the pr001nsslvo accumulatlon of lead 1n the bOleS of thﬂ regul ¥ users of
\

: hair dyes of this type is wegarded.as‘remote.

,““Thethéiardiqf_iééd&absbrptibnfaﬁqng the usefs;offfkéééiﬁfodécts

studles ‘on the‘lngeqtlon of
22, 1940, PP+’ 393"94.‘
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THE CO\CENTRATIOY OT LEADR IN \TLLIGRAN PER LiTDﬁ IN ‘THE URIN“ OF THE SUBJ“CTS OV THT
AC ORDIAGATO DATES OF SAMPLING, SEQUE \Cu OF EAPDRLMQNTAL PEPIODS ND ASSOCIAT“

| DENTIFICATION ' CONTROL PERIOD = . 'PERIOD OF APPLICATIONS
o = FIRST '~ .SECOND .. FIRST = - SECOND )
(R TR After . Afte:
SUBJECT .~ After lst  After 2nd =~ 1lst Week 2nd Weck
, Weck of = Week of " of Daily of Daily
‘Expcriment“ Experiment Applications Applzcatlons”
May 15 .May 22 May 29 17 - June 5

B 0.039- 0.033 ~ 0.039 0,047

I 0.018 0,015 0.016 © 0,032

L © 0,015 ©0,020 0,010 ~ . 0,024
M . .0,013 0.018 0.022 0,018
p B . U
R

0.015 0.009. .. 0,029 .. . .0,630"

R c.o08*® - 0,014% AR IR =
st . 0.015 © 0,012 0.013° . 0.016
Su - 0.023 - 0,018 - 0,024 S0, 022 .
Sv 0.035 -~ . - 0.026 0,028 . . 0,028
T . 0,083 ' 0,024 0,025 . . 0,027

f
O W & IO U N

i May 29 _‘«Jf3u§¢:5  Juﬁé[l2 ‘f fx.wJune 19

11 v 0.028 - 0.028 f'0J033-f:5fff:li 026

‘Averages:  0.023 0,020 . 0,024

Excluded from average




TABLE 2 ;
CO’ZF’,‘RJ SO“‘ 3o H'L F}AC}J"’IORY PL%POXSES OF THE qUI‘JI"CTS ’IO T‘H‘ EXPE LI‘\‘FCTXL hLG MEN,
Th«* 'ucras~e Qu nti 1es of Lﬁ d in- Spfc,lmcnb of, t}lb Urlxe of Incb.vz dual
?{(\"é‘l‘ueis E\plesset’ as Milligram of lLead Per Liter of Urine) _

Subject: 1-B 4y  5-p 7-St 8-Su  9-Sv 10-F  11-U
~ Control: 036  ,017 -.018  .016  .012 = ,014 021 ,031 ,029  .028
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