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.W‘Iatrédﬁeﬁbrﬁ“cammantvaaktn§ sﬁady of Occupational Lesd Exposure

Xn view sf tha faeh that tns gsne?al msthads o;

 'p1ant suuéy emaloyed‘by *h@ Ketteriag Labaratorg of Agglieé ?hysielogy

d*f;er somswhat fram thesa usaé gsner&il; in 1ndust ial survevsg 1t

*“m&y be af sgme 1nteres* ta refer t@ the svallable meﬁhsds and te gainﬁ

oub semﬁ os ths advanta&ea an& &isaévantames in their usae

{1} A singla srit&eal inspection of. operaaing
conditions in a plaﬁt, made by an exp@rieﬁceﬁ pe:san, ﬁill prsviﬁs
a raneral 1dea of the @puartunitiegwfﬂﬁ lead exposure and some naw?edge
of the loecabion sf the 5reatest hazaras._ Pericdic ?nspecsisvssf thxsv'

ty ype ﬁill prove tc ba mar& uaeful than one for vaisus reasans, and

‘ms”eaver they are a useful a&janct +o any ether mezheﬂ of st udg and

ceutrsl. ; ’ , |
(2) A siwgle cltniaal aurvay of ﬂraups of wsrkmsn ,

rspresentaﬁive of various aueup&tianal actlivities in thﬁ plant will

defins the gene”a? levals of lead expogure in terms of clin ieal -

 evidences of lead absargticn and will tend to show the most h&aarﬁous

types of emplsyment. - ‘ N o
‘ (3) ﬁain%aine&rﬂeéical suparvmsian, with periocdie

examinations of all emplnyees and %lﬁh carafally recerded 1nfcrmatisn
as to the charaoter and incidence uf illness, the amount 01 lost time
‘and the extent of ‘the labor turnaver, @111 eventually show tna hygienic

significaaea of plant conditions, as no other methed can do, and ir

* auch data are combined with detailed nowledge of plant procedures,




” "ﬂf fine1ud1ng ehangas 1n eqxigman__anﬁ'niant graﬁtiaﬁ, & olear Gempasite

'J.a-n-‘;}:‘

in quantitative terms.

iFe of the hgglenia situation can be dobained. A11 other means

evaluating ﬁha nggiania signifieaﬁee of lead exposure, a8 cone-

trasted with 1%3 mera qu&ntitg, depend finally ny&n sound clinieal E “*

x_da;a;‘ Indaed the bellef 1= ﬁal? entraaehsé in the medical as well as -
© the: nen-msdical mind that infividual suscap ibility to lead intazieation :

is. extremely variabla and that: even tha smallest quantitﬁes of aasorbad
lead mayy in tims;»re ult 1n laa& geiﬁeniﬂg In cartaln pErscns, while

certain athar §erssns may reesivu no injury fram ma&sive dasageﬁ‘; mhe

|

f‘cemp1ete ag centaﬁeﬁ of such a pairt of vieﬁ,gﬁhivh An our juégmenﬁ is -

erronecus ), iﬁpiias that thaAe i$ 11%&73 or no. valua in nmg tygs of
measursmen@ Df tha quanti by @f l&ad absa rbed or peteatia1ly availab?e

for absorm*ian on the part of works 18R, So long as such an opiniosn 1is

_ aﬁ??“eﬂ,%ith even‘pa”%ial efTSaﬁivaness in meaeeaﬁlegal and tradge

un*sn ghaaes of induaﬁrial pﬁactica, buaiae“s m&nagemeﬁt canaen afferd
to: operate plants asseciateﬁ ifh any of the 28a% traﬁ 8 wiﬁhcnt Come

petent and adequate medical sfrvi@e. Far@unauely, eViﬁeﬁéé has

accumulsted to demonstrate the azﬁwaa@a’af'a'zélat*oﬁahip betwesn

auantity ef’lsad'absezgﬁian_;;d the @ccurranca sf lead intoxlication.

varicus‘ez§resaions have bsﬁﬁwgg?eﬁ to this relatianshig, and it

cannot bé‘%ai& éhat there ia»-emﬂlata agzeement ameng authe?ities'as

,»te the safe limits of occupat enal lead absarp%iea. Neverth&&ass it is

now fair&y’generally’accapted that thers is a 1imlt of lead ezposure
abave wnich the danger of lea _gcisaning bea&m&s progrssslvely greater
among.a plantlpspulatian,'and bélaﬁ ﬁnich,aases of poisoning will
either not gcocur at all or will be of an essenuially harmless type.

Thus 1t bvecomes feasible bto asLimata the signifieanee of lead exposurs

1«5 -0003-6?4‘
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h} Exgasura ta paruicalata lead eomgaands in
éusﬁy lead traﬁss-ﬁay %e estimated by the aﬂalgais of aly Samplws
takea fram repreaant&tiva parts of the plant. _bh?iﬁ&&ly the use. af

thi s methcd invalves ee?tain as suwp%ioﬁs; w {1} that tha~iahalatiaﬁ

_of. §hrtieulats 133& eempaunds ‘constitutes the only impartun% asure%

af lead absarptlan en tﬂs par% 09 the mlam% psnuéatlun‘ {2 } tbaa tha":
13&@ particlas-feund~ia,airisam§1as may he %reaﬁhbﬁ in and reta ne&f~
within uhe‘lung'tstaiaﬁre or less uniform extent by bthe wormen in

the area. Various technical proce dures have been employed to in- s

@réSG““thé'??aétieai’reiiabiliﬁy'af this method.  Fr qusnt saaslhng

aﬁVQ? pfelange& §erieﬁs u$nﬁs to reduse samapling v TOPE o | The maaae?,.

g? preparing samples fgp aqalwsi alse tends b5 exclude particles sf"f.f

lend csmpounds,which heaause-ax their asize are krgapao sf iaha1ati“ﬁ

or of reteaticn_in\thg lung. Meyeavgy the @reaa@ ractical significance

x3

of inb led lead in eamparisan with ingostsd 1@3& has éeem»iafézy ekl

demsn trated bg ezpe“iancﬁ gnd ex L@fﬁmﬁgﬁ,{aﬁé’is'ﬂaﬁ aimcat'uﬁifer@alzy

‘ zeésgnzzaﬂ. Gn &h& other haﬁugr¢aa&f§aisnmigg g¢an ang d@%& oEour

threugh ingestion of lead cumpounds, and unless preceubtlonery mes sures

rg offectively boken agsinst carslsgsneas aﬂé_gmazwa.ly habits on
the part af.warkﬁsn; ingestion ean oceur 56 such an exbent as bo vold
conclusicns arrived at by the enalysis of alr samples.

| }{5} Ib has been  shown thaﬁ the maghitude of the

ad

C)

lzad exposura‘in a?plant can bo determined by the study of the 1s
content of the excreta of the emy Ia;ees. Briefly stated, the lezd
ccntent of a single evacuation of the feces of a workman serves to
show the magﬁitﬁé@‘éf~hia“iéaé'aggesuré for the period of from twenbye
four;ta,seventy5tﬁa_haura p?sviéuslta the eolleetion of the samples.

a 1args pregortioﬁ‘offall'inhaled;lead iz collected in the noge and
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| xpharynx and sventually reuahss}“

6
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| he al&mentary tract, threugh which 3

1t passea)in large mmasura unabsorbsd. It bseames, theraby, an indica~

tor, ef a mants. grozs lead intaka for the period regresen*eﬁ by %ha

'bfases aecumhlateé in the lawe“ bawal - g pericd which expe?ienee has

shom to be appraximstely twenty»fear heurs. The c@ncentr& ionn of

lsad in a large sample of u%ina (ssllaetaé over a period af fartV-

- with
aigat or saventybtﬁo hcnrs} sesms to vary,the lead csntent of the

 body and therefere discloses the ganeral mabaitud@ of the 13&@ ebe

sorption over a csnsiderabl@ gariaé of times Eha @@rra*atium of

these data on tha excreta gi th the observed conditions in indu s*riai

‘plan*s and with tha elzniaal findxngs in the planbt populations hes nob
‘bsen made over a %1@% enoaﬁa rang s of e ssares te zive a fina’ 8x
pres°isn of the relatisnshigs which abtain. To this @xteﬂu svery ;;’

‘new 1néu5urial situatian~which comes ‘under study is of intense in*erest,

periﬂenually, in that the iafevmntisn made avallable £ills one or
more of ths gags 1ﬂ our uﬁder tanding of the ;rgblame J@upizs thls~

aistinetlg axperimental asgect of the work, the wna%la&g@ of néaa

conditiong gained by this_typ@_of adg iz ﬁnvaluabi@ in hygz%ﬁi@

contrel and is of the great&s*f@raetiyal vazaa in the solubtion of

.iﬁdividu&l clinica& greblemso

It is deszrable that initial gtudies made in a

plant bs supplﬁmeaﬁeé by‘furthar,ﬁhservatiansé If one is to know,

with certainty, whether or not a given megnltude of exposure 1is

eapable of px sdueing lead intoxieatian, he must be sure that the
ccnéiticna\arig‘nally observeé‘are maintained (or improved) and he
nust alse be sure that illnesaeéléhat develop emong the employees are
adequately studled and recorded. The staff of this Laboratory nas
every,interesi in,promgtiﬁg the'most‘éﬁequate type of plant medical
service and in ?gﬁﬁsxing‘evggy_pgssibla‘aid in doubtful or aiff;culﬁ'

feasas. ta the énd'thgt =ty ccnclusioﬁs pnee arrlived at méy be subieckted

W
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”»+bﬁérigiéglﬁéﬁéék;fagéﬁiﬁdﬁéﬁriél'ﬁygien%sts*we attémp§ 50

reeagnize aﬁd ts eliminaua havardaus load exposure, while at the

sams tka 2508 exgerimsntallsts, we- soek to build a aaund ﬁauﬁd on
for a Gharp and practical aire srentiation of haaardaus fraﬂ non-

"!hazarasus expas**s. 1From-*he vieapsint of plent management Eh$u$ £

ba 4f aueqaa?e and aecurate information is available, Acbually baﬁh“

obicc ivas ma; be ayhiavea after an initial t%arazgn 3UPVEYs if gaua7

cen be studisd by ¢ @%QQ&&% laborat tory mothods.

‘The Technique and Seope of the Present Investigation.

Tor a var*et; of reasons, this study was carried

'“aut on a ‘small sca1e - tao sma;l *n fact to justify more than ténta-ﬁ
tive conelusions as ta the ceﬁaltions exiatzng in uhe Dlaﬂﬁ as a
‘i@hcié; It is prebabl@ tnat the data “grtrag the sibuabion fairly
s %ith ﬁaspeet to lsad exposur Ss “er reasons @ﬁica will be pointed out

in later Jaragraphsg but thsy aaﬁ%at properly be ?aﬁardaa a8 more than

;»> may ag*ea; %0 be scmewhat iﬁesmgatiﬁla theatives, but. Lhey need uct f‘

clinical céata on the smpleyaes can be had and if guesbic nam;a'aa383j35

- the rﬁsults of selectlive sampling rabther than &ha gensral randonm sampling

whicn would be requi?aé to debeet unrseagniz&& factors 1n the exposure.

A prslzm;navy Lnspestian of the plant was mede, on

the basis sf which emvlcy@ea wera selected for study from what appearsd

to be the eammnn@s% and the most hazardous occupatlions. Horsover, a

dumber of aubgests mith the longest recards of employment were chosen,

and in recagﬂ?uiaﬁ of the genmralig accepted belief that women are more

suscept?hle *han men to injury fram lead ahserptian, sevaral Temala

emp’oyees were 1ncluéed, The ta tal number of empleyees was approximately

n
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2500, of whom about 500 wers women. ' Hos§ of the cuployees worked
in’iargé“grsﬁps ﬁbaﬁ"ﬁsrferme&“ﬁhé-Sams‘type of work and had &he same
basic ccﬁ&itiens of expasure. Thus ‘sox 19 1500 persans warkad on. assembly
“1ines in large rooms in @hlch the lead exposure waag of ‘the sams type end
of the same neneral araar cf mabﬁiuuée. In sueh & gr@u§ &reas var*auiana
'»an iwaivxau&¢ 1aaé abseaptian ars sﬁarﬁeiy o be aﬁsicipated, excegt an
“ths_basi3<af variabil 1ty of uaxdue% in matﬁers of elaanliﬁ%ss a“é
per8ﬂ351 hgglan@. Thus thers 1s s ome juSuixxsatiam for bsliafiﬁg uaat
the t hirty-siz persaﬁa‘selsatéﬂ fgr'aéﬁmiﬁatiéﬁ (of wnich five wers
“ﬁamun} nage nravfﬁeﬁ Pair&y @h&fﬂbberistib aviéﬁﬁ@a s& ta@ lsﬁﬁ %&wr % 
~p95““a &3806 iatad~@iﬁh the variaua types a? wan in the pian

. Eabl@ I shows fha aze groupling o

l""‘:
or
S
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]
w
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:selaﬁueé for examination. é Eiﬁ@ range has been covercd. E%'is

- of some imporiance to nobe tﬂmt the mean age of ths grah% &x&mi‘&&

is uaﬁauaily.high, feurcsan‘eut s;,th@ thlrty-six being fartv»zzvs
years of age or aldef; ‘The group is probably nob chafactariatie'

of the plant gepalatisn;'amd'ﬁhe'fact has no partisular aiﬂnificanea
fw1th res geé% ta‘any‘iﬁaysasea ikelihood of *ha sceurrence of lead

' pe;aﬂn*&g,'sinae alaar people, If different in any wise, are belloved
to be somewhat less suscegtibla than the yadag. However,; certain of
the dogenerative dissases of miﬁdlé and late 1life have been linked up
with the affests of 1eaé}ebsérptiaa. Arbaria-scleg@sis,'fﬁr example;
. has long been regardé&;(an‘inadéquate gvidencs) as a ﬁeguellsf pPro=-
{longaﬁ‘lga&'éxpesure, anﬁ»althsugﬁ“it'ia_éuite e¢lear that there are
‘.othsr cauéas,vtha eainaidenee of ﬂrteriﬁwseleresis and a history of
?Pﬁlanged employmenﬁ in a2 lead trade is regar&sd bg’m&ﬂy phJs*cians
and ms&ical ariters as sufficient eviaenee to warrant the cenviction

of lead as the.cffending agent., On this aecennt,‘and in illustration
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f“ﬁof the point under‘discussion, the frequency dis*ribution cf systclie
bl@sd gressures es abserveé in the group i3 listed in Table 2, and
‘» the e*as cf the gsrsona shaaing abnermally high blood prsssurs are
shown infparenthasis,' ?he significanca of thasa,éa@a will be referred il
to later. | | B | |
| | | | o Tabla §J in whlch the sub*ects are grouped a accsrdinw:f?
t;cs the. duraticn of their lead exposure in ‘the plant, marely shcws that:1 

the group has~besn aell selecéea'ﬁiua'rsspes to varisty 1& len th ef

‘expesure.\‘és a sampling procedurs thia i1s advantsgeous. The szgaifieaﬂe@m

. of pra’angad @zpesurs o 1ead camnauais is well arureciataé - inéaei
'yﬁuco mnch emphasis has sesa,glaced uggﬁ the btims factor by the. thea“istS;
. Hin inéuatrial‘hggiene.‘ 13 13‘35%~sa'we11 reco izgd that lead int axiea-3«

tlon occurs more é@méonly_amsﬁg now omployees than among the habit uats&
(ner aps ﬁaturally;selected)‘ané long employed moenmbers of a planb
population. | ‘ o

| Each pﬁrsen iﬁ the seleected ﬁrsap was sﬁbgeeted,ue
datailsd quastiening. Every effort was made to 5&;% his canfiu@nae and

%o induce him o talk freaiy about angrailmant; illness or injury:éhich
" mizght, in his mind, be assceiated with his employment., Leading questions
were avoided at first so as not to ﬁﬁlgr tha'piétarag but were employed
subseguently with reference to saéeifie gymptoma, so as Lo miss no
j-significant *nfonnatien. The amplsyae was assur@d that ang Information
which . he might wiah to withhold from his amplayer would be kept in
‘canfiaenee,,ta the end that his position would in no way be endangered
by any statement he might maxe. (Confidential information was noted on
the sriginal axaminatién«raaaré aﬁd dsleted from exemination records f
furnished wilth this report. None of i1t had any relation to lead exposure

or lead intoxicaticn.) Informatian as to general plant condltl ons, the
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”attitﬁde’ef‘bthéfJéééﬁﬁenitoaéré ﬁhe'pstasﬁiél hazér&é”ﬁ?f*héMpléﬁQ;3:
anﬁ the eecurrenee sf illnaas auong othsy amalsgess, was aﬁﬁgnt from
Aeach emgloyee, after explaininé the ressong for ecollegbing sush imfsr—<
matian; Ahﬁ\men‘appeareﬁ‘ts respan&-with the utmost frankness,

- B | | ‘A~¢afefu1 physical examination was giﬁan‘eaeh.gerson;;~j‘
| tegéther §1§h auéhﬂ;abératééy'tests~as‘migh%-bé ézgeetﬁ&fﬁaijiéla‘data‘
»sgéeificéllykuseful in'the reﬂsgﬁiti&ﬁ of ahnofmal‘ieaﬁ ahﬁargtion; «v
The scope of the exemination is sheosan by the individual recards . It
‘i3 believed that no speeifiaal iy ageful clinicail or Lanaﬁatary Lest

fﬂﬁas omltbed. ﬁbviauslv, the meost specifie information ﬁgs;te_%a obe

‘f;jtaﬁueﬁ from the sn&lyﬁical é&t?e:-zt has been pur experionco, thab 3ha

most meniculsas*graoautians must bs &mgl y%ﬁ in avaidi35 she eanuamlw‘ff{“
nation of sémplea”cffﬁhé exérata'af workmen in lead E?aées, Fer this .
reason, in part, it was believed to be advisable to collect a ilmited
amumber of saﬁgleé ef bi¢cd and small sanmpleg of urins at the tﬁxﬂ of
the phvsiaal‘ezamingtiana.j These, obbained by the examiner in person,
© eould scarcely be conbeminated under bhe exesllent eondliions of freedem
'frﬁmvplant dustsgthéﬁ~§revailé& in the %gamiaiﬁg rooms, and thus eould
'%e uasd as avehsek‘en the samplos cbbained by the employses. For the
‘lattar, sach empleyeexéanﬁyéviéaﬁ with a jug fér the collection of his
- urine, and a jar for the coll ecuiaﬁ of a single fecal svacuation.
 InstrLct1ans were given to the group as to the mamner of gollecting
the aamples, and mhen the aontaiﬁerw wore shipped from the laboratory,
raaﬁy‘for‘use, -3 sheet of printed instructiaaa was provided f@r~each
- person. The contalners were dellvered to the homes of the employees,
sealed in paper bags, anﬁ'were to be used only during ths hours away
from the plant. Ths samnles were collected promguly and arrived at the

lahoranory in gacd condition,

Ur’ D Y 7% €% M o gy
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Tha dats abtaiﬁeé on eaah employae aera

;studiad sarefally as a c?inical wholg 1n search af eviésﬁag of
' leaﬁ abssrpuion or laaa iﬂﬁﬂﬁiﬁ&ﬁiﬂﬂo Specifleally imgeruanﬁ

; itana on’ tne graup were ass%mbiad i1n tabular form for eamgarisﬁn

wiﬁh similar data frum aﬁher greups of su%jeeuﬁo The mumber of '

Kemplsyses was - tse small far aésquata statistieal handling, aﬁﬁ ﬁhs )

‘ 351eu1at1aﬁ of maaﬁ values fer most of the tabulated qaali%iss was :

not justified,'
The Results of the Investiggtian.‘

mhe ?nitlal 1ﬂs$vctian of tbe pl@ﬁu rs%%al@évj

 f ~aevera1 scurees af 99 entially hazarﬂsus ORXpOSUTSe En deereasing;;‘h‘v

‘ forier ef imnertanE@ thssa appeared 5o be, {1} the oper ation of
ftinning castings in the foundry with a 50-50 tin lead}allayg {2}
" the pglishing pf‘meta& stripaslanﬁ‘tﬁs sweeping, 1in the‘alee%raél
tplating‘dép;ftéséﬁ;‘(33 the aoldering operations in the ae?via%
 depar %msﬂt, (h) ths salﬁaring sae?atisns in gpecial repalr work
et the‘ﬁn& of the assembly 1ipes, (5) tank assembling {(no iceal

venbtilation), {6} dismentling operations in %hs:thﬁﬁmasta%~éegarte

ment, {(7) removal and inspection apa?atisns-aﬁ the exit from ths

core dipe, (8) soldering operations on the lsss mweodern and loss

- adequately ventilaeted assembly line, The mosﬁ modern assembly line

' appeared to be adequateiy‘safeguaraea, and except for possible local

varlations 1n°ventilatisn;,ﬁazardaus»exposu@a seemed Improbablse.

 Likewiss the area around bthe core dips appeared to be safe, except

for salderfeﬁ'the £loor nearby which suggested the need, perhaps,

for improved housekeeping. In géneral; also, the thermostat smd the

~ heater departments gave 11%219 evidenca of dangerous exposure. Tha-;“

KE 0003651
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,magnitude ef the sx pssnre at any point was open %o acadeature, bua SR

islaas ast.believ@d.t@‘%a of serlous proporitlons (sxcept in the
f&ﬁhdry},‘an 6§1ﬁion;ah1eh was confirmed hy»thﬁ axaminétianlﬁf‘éata
of eir analyses car”ied out by others.

 The historiss and the ghysieal ezamiﬁasicns,a 
en the mployses fail&d camplately Lo de?elgp any‘ev%denae of
significagt»leadaabsarptien.. The 3ubjec»1¢a aympbous of esnstigatibn,“
fzéeting céiié;like paiﬁs, vague lntestinal &iaﬁfdﬁrag'meﬁéiéglanéréxia,'
soTSness, stiffness and weaknsas of muscles,; and in&efigita»i&l'ﬁaaith,‘

many of which are of common occurrence in eertain hazardous lead

trades, Wers conspisuously ﬁb?&ﬁte"ﬁbj@ctiV@iﬁ‘éﬁe @id nob'see a

3iapla ﬁat dfélin*eai'?iadi g8 suggestivse af serious 1@3& abssrnu:an,v;f
3& lop was sf ;nfraquan%raasurrana@ ‘amotig $he men and nob of she/grgo'f
nounced Jgs sesn in a "leaded® gr 3’3 of mens Ho 3&"338bi3ﬂ of OX=
tensar weakness er af atwaahy of the muscles of the uppsy ex %r@mvﬁias_,
of any emplayee was &@unﬁ. EQ‘Qﬁfeﬁit@ igad line was seen on pﬁa
guma of any persang alahaagh there wers twp lnstances of faint‘&ia—l
colosration of a verg small gum area,éﬁubtfullyAsugg@stive of such
deposits. szneafpyarrhaéa wag presend in the enbtlre mals group,
with the exception of the edentulous employses, the failure of occuprw=
rencs of a singlev&éfiniteaisad lins is strong evidence of the lin-
significancs of t§§'laad'ax§asur@a;‘ -

| ‘j.‘Tha clinical examination of the urinég and the
micreécapiciex&ﬁin&tﬁoﬁ of %@& blaoﬁ‘alsa failed to adduce ang_é?idenae

¢ lsad abssrgtion,‘ The data of the leucocybte counfs are grouped in

Tabls L The ens &efinitely asnormal high regult was obbained in &g
‘men with a 10@ grade cysﬁitie and a bladder fistula (ﬂenzein). Tables

5» ¢ and 7 show ths]other.data,cn_tha.bloqd,_classified accerding‘ta

ﬁheirﬂfréquancieS‘ef océubrence‘within the groune 16 i3 sirnificant
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'.that 8 mild ta aavere reauctian of the: erythracyts amn&ﬁ was abservadﬁ*

.“in more than half af tha indiv*auals in the group axaminaa, buﬁ the

lack cf.angvsgesifie relaticnship;of these f;ndiags:tg=abssrption is
indleated by the falilure of oceurrence of aignificant numbers of
T351ppled® erythrocytas.,.la most Instances these anemiss had theirﬁ

origin, in ail probability, iﬂ-uhe chronie infeetions of ths nosa and

throat and the teeth of the smployees. in one instance- (Cla?i} this
| explanatiss-af the anemis may be doubted. In this employee (femals)

the @rythﬁéé?ﬁs’coant {25900,000) and the hemoglobin detsrmination

(75:‘f\ 3113‘::1"}; further elinleal study and t“eamﬁ*ﬁﬁ. "‘he stherc« are

.Withiﬂ Es reange a&saeiateﬁ with 19% srads infection ana chror 1?4%;_33

tozemia, -
~.The eliﬁiemi fﬁﬁﬁiﬁésg whils 1nsigaifiﬁaﬁ%

in rﬂlacicn to 1ead~absar9tisngwweve otherwise of interest snd im=

- portanco. Chronic rhinltis was an almest consbant finding among &hs
psrcons examined, and instead of the common mild congestion and cdema

seen among ﬁcﬁkmﬁE iﬁfg$ﬁ%f&1§ thers was a glairy b@ggin&ss~ef the.

na*amnharyn ea? mucosa whiah denobed the gre%enee of some irvlua%u.‘
was

The oxaminerts aarly‘au3§i§10m-&m,bhis regaraaLontismed by the éiacava%y
of seversl ulcersg of th;fgigéum and by two casgs;ef complate perforation
of the sepitum, presumably derived i@am the acld fumes amssociated with
soldering. .

| ?he teeth: of the emnlayees were in &snlarably
bad condition witb but»few thsugh very siriking exceptioas. One firste

suspeetﬂd that exnasure to acié fumea may~have had some influence on

“the Ilncidence and %ha geverlity of dental caries, which in uhe small group

of m men appearcd to bs unusually extsnsxve“ However thils tentstive idea

was negatived by,ths axam1nat1en of the females cmployees, who hed ths

charackeristiec nasg-phéryugeal frritation (one had a perforated segtum},'
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emaminsd, and the data on She bloed pressurs have been shown in Tedble

. unusual mmbor of persons in the high age brackets among the persoens

2. Trhore is a high degres of corroistion botwsen age and elevabion of

the blood pressure within the groups bub there wers instences of high

worde g e LAV

blood pressure mmong relatively young individusls, e feck which 15 alse

‘koeping ﬁwwwﬂwwmmmmﬂ knewledse of vesenlar dlgeass. Porsons wibth progre:

EL T

-avtaris-scloresis nust be regarded ss semebhing of e hasard in that corel

ascidonts may cocur under stress end ab inopportune times. In & trade
invelving leed mwwmmm%mu_mxmﬁ porsens may bocome 1iabilities for other
reaadng. Unless it sould be demonstrated that the lead expssurs of the

plant i3 of mm@mmwwwmam%w:%%WWQMﬁwmmmwgmmw.mwmﬁwwwmm soequsilas of arberi

waw@wnwwwu ow‘vm,wmw elinical m%ﬁﬁ&@ﬁ%.ﬁﬁ&@ﬁ as Brightta Disoass, mishi

be wegarded i orthdox medicsl and compensaticn circles as an exprossion
of tho sffects of prolonged lead absorption. It 1s not suggested that
' ong in the upper age groups, or persons with clinicsl evidenge of

alar disease should nob be employed, sapeelally when aﬁmw have 3orve
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~ but who, Without sxception, had clesn and essentielly normal teesh.

Oney therefore, suspeots that the bad oral conditlons onsountered were

due largely So lack of personal cire of She testh on the part of the

men. Indeed,; the rocords show that tho men as a group made 1ittle op

no attempt to ewerclse the ordinery care of bhelr teeth, Regardisas

of 1ts cause, this situation is 2 potentlally dangercus one In an

Andustry, mww;uwmﬂwuwwmwww;mm one invelving lead exposurs, sinee 1%

is likely to result in & relativ:ly high dncidence of 1lliness, whilch

' in turn mlzht bo abtributed erronsously to the effeets of lead, IE

may well be thatb wmmm_wwmquwwn 2111 be veaguived for the trgatmond of
the oral gsepsis, and for the inculeatlon of the prineiples of orsl
hyslens among the emplovess of the plant, as a part of the plant medical

service. If so, provedent for such a course can be found i other lne

‘:,m;;@ﬂwwwwmme

Bention has Leen made of the presencs of an



'%it ﬁua’aarg.' $h$ small samples ylslded both slighily %*:Egv and

A . . "
eaber oubpub on the

- 1& -

The resalts on the uri&a aamgl&s are shﬁﬁﬁ iﬁ

“‘Tabgé“§. It ahsuiﬁ bs recalled ﬁﬁat the small samples of & ;rmxigatély

‘ Eﬁﬁ"ce‘ﬂafﬁwcbtaiﬁeﬁ anﬁ@?*ﬁhe‘aa@erviaiﬁn of the examiner in ordsr to

cheak the;gsssibilﬁty»sf‘aant&&inétién in the golleetlon of the large
saﬁgzcs.i ?ﬁa'res&ltﬁian the s asl? semples, when compared %i%ﬁ those .

on thaﬁla:ge,éamgles,”ﬁaﬁaaaﬁratavﬁhatxﬁha la?ga.ssmglss gere collected

’ .

3

sli~h%lx 19@55 results than the lavge semples, end in six cases out of

tucniy-nine on whom baﬁh wcsazﬁg wors avallable, the bmo result wera

E&

%iéa ¥ ?gr*aaa. The expla anation of thess variations has bsen ??3?&&6&

1Y

% - i, 5, v o e B ' N o 24 R : *ar i e o o et e : .
theoush oo ewi cug oxperimental sbeervations. ¥e heve found 3’;,:”§aar§¢,*‘g

somples boksn frgmxhﬁuru%a'hfaf vary o zsi@s rably in their lead conbenb,
pertly bocause of ?ﬁ? ation in *%@ iga” @? pgure of the ocoupatlien ub
largely bseause of vsriat¥& %& the intake and on ﬂg@ of weter. Secanty

-
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1sa3 concentration, while profuse weber oubpub gmihiv& in the reverss.
Those verlations tend o be smocthed oub through the eolleebion of a

large sample over o poricd of hours or Jdays, and therefors sush a
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SO t?ags the stabus of the individuzl with vespect bo load obe

sorption with sat@? acxu%aay‘ﬁhaa does the small spot semple. Dosplbe

thiz greater usefuvlness of the large samples, 1t is apparent that the

small samples yielded substantlally the aamﬁ genersl infﬁrmaﬁisn aa the

large. In twenty-siz cases the results on the twe samples were 1In

substantial egreement, Noreover the mesn resulbs on the two sets of

samplas of urine are not siznificanily A1ffsrent, ayaﬁistaﬁailg, and

from the physiologleal viempoint they have the same significsnce,

“hen cﬁmyareﬁ with r&aaltg cbtalned by similar methods on normel persons

wi@huet avaunat;aﬂai laa expuauras they demonabrate eonclusively the

cccurreﬁae of eeeugaziaaai laad absorpéion, %hey do¢ nobt exeeed normal:

R

Lidnoys produces o reladively high uripavry




- a3 aas«?asueé with ﬁnasa 1ﬁ the war&mﬁ& of the dafint
plant. The latter plaut had afﬁaiivag of hezards of

'_sude,‘amd,aasea‘&fuin%@yigatﬁam were found among tho

Tho plant :nser atud ?ﬁ on hﬁ contpary, hed ouch the
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'  vaxuas b§ a %1&% margiﬁ;'anﬁ tﬁay “@ net of the ma%a’t %ﬁgéfﬁS*‘W*5*“i

have ?ausd i ‘@rgu s af wﬁ?ﬁmﬁﬁ in trades in whiich we nave found
e

' clisiaal s%iﬁaﬁaas*sfzzasz iaﬁsxsaak%an, For the sake of ocosparison,

a

‘data on normal persons, and on griups of persons in,.freukly hezardous

1@3&;&?&33 "s givaa in Table 10, It %a of imtorest o nobe the

'relati eld narroa raa e of ?ariatsﬁa in the raauzts“sbtaiﬁaﬁniafth asef

of M*rm“l gersans, &nﬁ tha vorkmen in the plant ?%&@r study {Tavle 9},

ﬁe*%fasa uhs also ‘ﬁﬂaa the nigher rates of uripsry leoa

" hezard %L‘,a“haasa and i&@?a-ﬁas li“tl@ evidonce of gross veriation in

the severity of the potenilal oxposure, The snalybical resulis ore in

s&tiﬁf&wtgrg‘s* sement %i h *“av saaaﬁ%aﬁiaﬂ.

‘Ea auﬁigt cal resuliz on bthe
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Pabloe 11 and 126 Table 11 syroups the rosulis on the a§ﬁ§?» foual

‘semplea while Table 12 shows them ou the basis of the lead vrasond

per gram of foeal sshe Tho latbor mosws of prosenting the dats whlle
1ot wholly satisfactory from a physiologisal point of i@@g i3 an
attompt to compare tho individuals on saw @ime or guantity basice

e have shown previcusly that the Loeal watpub of lead of porsons

withoub seeu pahiama& load exposure 13 approximabely ﬁ;aﬁ'miil.sramg

' per day. On this basis the moan £imure of 0.606 + 0.073 for the group

studied Is definite ovidends of abunormal lead intake. Expressed in
terms of the ash, the normal fooal lsad has been found to bo abous 0.08

millligrams per grem of ash. The vslue of 0.136 4 0.013 ic therefors

sigaifieantly h ghy inaia&tiu slso tho occurrence of someshat sbnormal

xposures., An inter&v&tatian of the sigmificenee of the results on the




g

fegea 1 eewaliaataa'bg ﬁh@ twa %&gh rsﬁalﬁa of 2.49 end’ §‘25 millxyrgms§“ﬁ'

f!gagysamzle. §hﬁse rasmlta are patently abnormal to the group, %ﬁ@%ﬁﬁr
>theg represent en unasaal exp%ﬁ,re on the §ara of thoss two mon on the
de ey &e”sra the saﬁglas wepe satains&g cr vhether they are the rﬁsuit of
;ﬁﬁﬁgnailv aigh\leéﬁ content in the food for that ggftzeuzar'ﬁayg.éannet‘
e éeu,‘hiﬂaé. **sm %h@ gviat of view of plent safety 1t is,§23$9,tav 5g;'
kintergrsﬁ‘%hem'as éaa to ez;sgﬂw@ in the ;léﬁt than @a‘igééfé them as
‘ebnormel ond uprelated bo oscupationel exposure. Thers 13 some Justle
Ligabtlon for fsll%#iﬂg the former course. 1€ one sxanines the entire
reoord of ﬁhéee two men {C, Snln aﬁs}&nﬂ Starhope) it @iii‘%a enon that

both mon thozed %e?agiV$Ey high resulls In smell end larse a*%akan of .

ur 2*39 Eﬁ;ﬁv é@ nee of re?a%*vgiw nish lead exposuvrs and aﬁnﬁrgggﬁﬁs

2%

”k&luhSﬂ”ﬁ nelther “&Qgeﬁiamg glin iaa? evlﬁe?&@ of boxle 1&&% &uﬁ%?ﬂti

f even o sﬁuh ful ?a?i&§g¢ Tho u?ingyg.yﬁgaiﬁﬁg nomover, are nod In

kespling 3itn any such &ailg axnzosure a8 lg ropreosonbod %g teg oy thres

mllliproms of leed por day in the Psees, Therefore we must concluds

that cuch en oXposurs wes of *,Awscs em%: ooourpenes Tor e.‘:;»ﬁe ;o men and
£or other men In this §lgﬁ?
?ﬂﬁm tﬁ& gombined aa sha o the urine and fogms, 1%

quiio ciear th&%*%?%‘ﬁﬁﬁiﬁvﬁﬁa_in thig g&aﬁ* ﬁ%?% besn oxposed So

1ead cver and gbove Shab whieh o as iﬁgﬁvu@é #ith their food and drink.

It 13 alzo evident, especlally from the “?iﬁﬁ?? seanits, that the

oveeupatic 1al leed sxp sosure wea not 50 grost as that oeenrring in meny

obther and recognizedly haszardons lesd trades. From the lack of clinical

evidonze of lead intoxieatlon 1t is apparent that the lead absorption

incidont to employment in this plant wes not generally sufficlent to

produce frank cases of lead polsoning, It g doubtful 1P lead poiscning

may be czpected to develop under conditions of absorptlen gsuch ag those

represented h3<zhé'ﬁaaﬁ,uriﬁarg lea? outpult of the gzroup of workmen,
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g Ga tﬁa cﬁhsr hasﬁ aﬁaws a@ra ind1anuel cases anong Lhe grnag %*ﬁh
L aAnﬁizaﬁm1g Figh 1@&& asﬁﬁenﬁ of blood, urine aa& feces. msra@var z;

is aauseﬁvabl@ hat uha sub jects selected for study 4id neb represent
taa‘csmgl&tewrasgawﬁf'ex“ﬁsure angd of exarﬁﬁary‘ﬁaéatimu L0 sxuusurey
1ece that thaﬂanas have besn smployess with somewhalb gre&ts* a%gwéufe
‘gthaﬁ %ha;greaﬁesufﬁcpysaeﬁtaé ia yhalgreag seleeted far‘s@géy;; In eny
C8E0 Eh&f%ﬁéiviénala who poriray the effeects of marimal exposure sﬁsﬁg
aaé,gﬁmupfars‘sf‘mﬁst sigﬁifieanea,‘3inee~thsa@ gﬁwsaﬂss b5 an§g>ﬁsg1§
ne oxpectsd %é 33&%‘@6?@%??53@ %?ia%naéa uf inboxi i I ﬁctualiyg
thore 1s only one person 1n the group {(3co b8, in whose oase yh§§é‘
nical &ﬁé\&;&i;éié&i’“ia 3ga a& §é¥ g,:
isuggﬁ;t *h@ ezisﬁéﬁea ﬁfviﬁﬁgﬁﬁﬁﬂﬁ o miid giﬁ mblam. Uot t&iﬁ szga“caif
£inal ings in tﬁlq maa could s Inberprebed as deriving from load abe
30“Qii3?. Tha iow ery thoo oecyba count zpd She low heomoglobln, wikh
ipplitg 5o the extent of LG per 50 Clelds, whew comblued with a
dublous load 1&na, algéﬁu?“ hyperactive reflenos, Lremow sf~ahé ﬁ&ﬁﬁﬁ‘
cand alsiigﬁt ta ﬁﬁaney to congblpa tion ﬁf@g‘%ﬁ_iﬁﬂﬁﬁg ﬁugg@gtiya. The
ngiﬁarg load ea%ée&“ﬁgﬁiaﬁ of GelT BEs g@? 1%y in Lhe spob Sam§i'
was con fizmea in 1ts slmnificanes by the £inding éf %Qlﬁa e LET

1lter in the largs sample, this belng the hlghest result obbained in the
latter group of samples. This men, in our Qg‘s’bﬁ, ﬁh&ula ba keph

u&dar dhaer vatien, not so ¢losel y as to infuge anuiety on nis pard,

but sufficlently eleaaly to meke pessible the debection of any traaﬁ, ” f
1n the state of hia health and well boing. |

Dizcussion and Heoommendntlions : - }

_ Tba comments maﬂa in the ;r@ﬁantﬁﬁiun of the data 5
?ielﬁ a basis far intergyetaoiun, to which 1ittle need be ndﬁaﬁ.
However, ea@tain ganaral conclusiocnag which are jusztifisd by our exe

,Perisnee shsulé b@ added, Frcm ﬁur’péeviéas studies we have formod

Ly - AW a W aa Wi BoNa




 ,‘353 apiaion s%at a main%aina& uriﬂayg‘laaﬁ ezera%ﬁan &f appraxi aéé1§” ~1?

’*70.29 mg. ga? 13 tar ar mare éenates a &ang&rana ﬁagr@a of laaﬁ avsarntiuagfiﬂ

.Tge’guezﬁicns ghich remaln Lo be auswered, with respeet o

3589"'].

A

| /«z;f 001

" degraee will oceur. Persons sxcr:tin

~high lead cubtput on the part of indlviduals who usually exerete lsad

- 18 n’

and thet uﬁéar ecnd*ﬁ*eus in which such results are found frequontly or

regalarlg, in gﬁgraug~af w&ﬁkmaa, lead poliseoning of moderate to severe
8 Eaaﬁ to the extent ol C.1% ung,

s

per litor, or therabouts, under : sondli icns of regulaer ezposure are in

*L‘i

B ﬁ*‘bt&ﬂl éraup, with reiasien to the probanility of their %ee@mﬁag"

gaasaﬁad,»bu* ug'ﬁa ura @?8&%53 @a have reason to bellsve ﬁhat'iataxis

 eabion ia 11kely to be mild and. f*estiaﬁ among such persons, if indeed

it ocours ab al , Ehﬁrazare the mean xigar@ of ﬁaéwg mZe PR ?iﬁa of

uring In the_grﬁagIS%gaiaﬁ‘éesaﬁesg,%@ believe, =a suba%&aﬁially sabige

- faciory stabte, and one in which plumbism is scarsely to be expecteds

his plaat,

!"i'

and 1ts omployoes, are as followss {a) pDia the suprvey cover the plent

popelaticn In such a way as e dloclose the r»a&iﬁs of the greatest

'leaé“axras'?a in this piantg {0} Are the ﬁ@% nizgh rezulta ““taiée&
gheran erist e ef in&*wié&aia who have had Some uwousual mavﬁituaa &°‘

,@Rygaare,,grvﬁa t%@y'@ﬁg&&s&ﬂ% the chance scourrsnee of a temporsy

T

‘ab lowor lovelse

3

Yo aﬁ@gua%u answer can $ﬁ'§iﬁﬁa_t@ thess two guoatlions
from the available daba. Observabtions would @awa o be made on 2 much
greator number of employses o yield the eﬁswar promptly. ©n tho other

nana; the anéaey aan'ba‘éﬁtaiaaﬂ by aallaasing‘ﬁazﬁhar data over a

Cpericd of time. IS 18 recc%maﬂa&ﬁg thorofore, thab éoubﬁfui or suspegbed

casos sf'plmmﬁiam;“aﬁd‘eaSQs nr&aan“@ng aympbomatie and physical findings

that mivhﬁ mzstskaniy ve aturibnuaﬁ to lead abasrp icn ho atudicd carce

©fully as they coms Lo tﬁa attanﬁiaﬁ oF tia piant physiclan, In such

ins tanges the rssult af o cunplste physilcal examinablon shuuld be

checked by the»analgais'ef‘auiﬁ&ble gamples of blocd and excrata for




Information from both a aaieﬂi’:ifia and practleal pelnt o
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‘4;¢d$3151@n a8 Lo the safauy cf the piaﬁ%.\'If‘éertgin factors ah*éhﬁp$ﬂ~i~ww“

5iﬂf1uanae tﬁe leaé ax nsare ab varisas times and under varions san-k

as %%a 8 ef Qgsrazian have heen misaed by the present aur?ayg {aﬁidb

gome %o light, ané can he deald ﬁlth as the aireﬁmataﬁaéa ?%Qﬁi?@t

?eanwh¢ e, obv*cusly, Sﬂﬁwiﬁiﬁﬁ attention nmust bHe pald tﬁfﬂatﬁers‘af

o ﬂaad h ssze&pia@, to the ﬂﬁiﬂu&ﬂaﬁa& of ventilating aqaiyment, “nﬁ

'\@s§éciaLly, to the poasibllity ﬁhat the @ﬁgssura may b@.mﬁﬁifieé~far-

bebter or worse through the inbtroduction of new operablions and proe

cedures, within the plant., The cumbired data obbalned from ca;sfml

»

 sv;ﬂrv4s§ a of plan _ncﬁivi“iﬁg, from ceveful medical ¢ rsviezja,f :

aﬁﬁffreajﬁn@’aﬁslgt 2al study of upugual cases will y&elﬁ‘ﬁairaﬁle
£

-
Jigraﬁe ( ﬂ&bfsv /K34§4
“&wﬁauars Lettering iLaborsiory.
of Applied w&g@iﬁlﬁgg
-ugliau@ ol “edleine
Univorality of Clnelnnati

 KE 0003630

. admittedly 1s not ﬁhally s&equatg}, gsugh fackors will almest eertaiﬁlvh;;gkwf

b
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TABLE B

. Disbribuiion of Worlmon

. Aesording to Eryithroeyte Count

Ergﬁﬁ?ﬁay*es“iaw S "t  :7§ﬁﬁb§§v$§ ?arﬁsasy
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339{3 w%&h@ -
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,>}§553 ,~.’3?&9}‘ - | ‘,‘ :; %
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