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To the Nembers of the Lead Industriss Associstion:
CHODHOOD LZAD FOISCMING

Due to circucetances wholly beyond our control, including the
untinely death of the principal investigator and the decision of his suc=
cessor to continue the work under s grant froa the U, 8. Fublic Health
Service, there has been grest delsy in corpletion of the study of childe
hood lead poisoring arrarged for ty the lesd Industries Asscciation with
The Johns Hopkins Hospital nearly six years sgo.

m
it il

Reports of the work have only now becoos svailadle to us in the
form of three reprints, all under the suthorship of J, Julisn Chisola, Jr.,
Mo Do and Earold E, Earriscn, ¥. D., with the following titless

"The DXposure of Childrea to Lesd®

Quantitative Urinary Coproporptyrin Excretion and
Its Relatior to Edatharil Calcilus Disodiua Adminise
tretion in Children with Acute Lead Intoxication®

"The Trestaent of Acute Lead Incephalopathy in
Crildren®

A copy of the first of these reports 1s herewith, Attention is

called to the surzary and corclusicrs on page 955, Subject to limitations
of supply, coples of the two other reports will be sent on reQuest,

Yarfred Bowditlch
Pirector of Heslth and Safety
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HE AV AILAMITY of 8 pew and cHective
T!!ﬂt‘r\‘h‘ sgrtt har resnlted in e
arwed interet in frad intoricoation (n chuld-
hood. Reports' ¢ emanating frixn sarsous

vy parts of the Untted States, tndicate an in-
cranng recoguition of this discase, par-
tlularly in iwtun areas. While edathami
cakium disxdiom has proven to be o vaboe
i the trestincot of acute epluxies of
phasubium, # cannot be tsexd fo preveut the
touc eflects of prodongrd avane abawp-
toa of bead In chiklren as o adulta, pre-
rention of curudve ejanire to bred ree
mains the prancipal means of contrd
A sund preventive poegram mast e
tased upm adequate emvonmental data
The sge incsderxe, seasnal distnbutwa of
the acute manifestatinns amd coocentyation
of casrs among chiklren resding 1 wiaa
dum arcas are well bnowa ' Akhough the
inhalsting of bud fumes a0 0 (ane of
plumbiun tn chiklren hat been eported
it s helived that ot presert the fugestion
ol brad coutasming paud Bakes i the most
crunmear soustre nen whach chiihioen oldain
orstive quantities of besd The present
rrpuwt dewle entucly weth this Littey tvpe
! ol ponnr.,
' Data have breu oltainal upoe the in-
e tematy of mxch evpomee, duration of -
e aod the srasonal fautor tn the o
ietion of lemd imoakatum tn cluldnn
The “secomxlans™ cuse rate simng houve.
netes of Ineden caves has abo been stodsed,
Lidrwiswe, the relatiombip trtwern the in-
chbere of sy ot prymancl damage to the
1 beain and sr-vprrure 1o kead among sar-
vivies of a0 mitial epivnle of acute bead
etcephabopathy 'MC({-(’" amined  Ob-
wrvathme wite made upwn the develop:

4
*
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ot it i

(Sndenittond Mg 39, sopieed Juls 4, 1W4)
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Repriated :om Fedestcr, Yol 18, No &
R Decrs.lar 1898
! THE EXPOSURE OF CHILDREN TO LEAD
!
i g 8y 3. Jlien Chlselm, Ju, M D, ond MHereld §. Herieon, M D,
: O Departoncet of Pedsatria, Johas Higdoms Unttorty Shed of Mndetne, Horrit Lone Nlome of

Johoa Hoidine Himpmtal and Poslsetisc Prtsvm of Batrtmee Caty H.apaels

mental status of afectind childeen and the
prrsonal-sccial sttuatmmns tn which they de
veloped bewd fntinscation The purpese of
this teport s to prewsd these data and o
discun the relstine role which each of the
sevvtal emvironmental factces ey play in
the prodiction of lead intmication tn chil
dien 1t 6 hoped that this may facilitate
the implementation of sdrquate preventive

measges.

CUNICAL MATERIAL AND
DIAGHOSTIC CRITERIA

The chncal matertal war devived frosm the
frdistre chmicy of the Hamet Lawe Haome
of Jobun Hopdine Howstal aod of Ralmare
O Hhosputal fa oR 197 duldren eypowed
10 brad. irx hadmg W patirets with scute rod
exvphabguthy,  Lave  foew Hwbsed Al
durlid i the whan dom arrus of Baktimnwe.
Witlin the gram 39 clukben werr prrum-
ally wudird In the amtburs In theee cluldern,
olmrn strrs um desrbguenental tatue and pree
wral wntsl fewne tuetiven were made, The
stuch was craxbmted during the vrers 1982
to 1434, tom houve.

An impretert part of the et maney
was the detailrd anabywe td exponse lactors
e lumrerbedds tn which almrwmal snsrces
ol rod merr drwmantrated Wahia these niee
rirauanents) waits, there were 9 fndes caws
ard 17 cthey chukbirn walet 8 vewrs of age
whn seerved an cuetroby 0 8 Wtal of 28 sub-
jrits with bisran cxpomue 1o beod Ammg the
17 comtend mibprcts i thes bamnehoh] study
roup, the wwwbtae of wsnpreted  “peee
orddaty” Caws was detrrmcond

Ansthet greap of 13 cinklrn weer putients
who were stonload duting send aliee boapetaliza.
thon {12 scvite brad pinxeisem 2 P
byutln diwing 1US2 1AL In mbdithn, 3 2
Virw wat made of aff lusgital rrcords of chil

Thee wiwrh was sgguatesd by gorte loomn the Lred Indastivn Avwn totivm, New Tk, New Yerb, and
frrom the Nl Inetiidon od Jlealth U8 Fuldin HoohN Servhe (€ WA
ADORELS. (f ) € Jt) Balimenr (ity Hempuital #9087 Fastsrn Avvame, Ralimeee 34 Morpland
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dien adecrted to the olune (s during the
provious 13 vears wnd wadeard o8 Thead prien-
0" of “lred pgestion T Among thewr troande
134 contaiined sufficvet infiematen to eotab
By and clasufs the (livacal diagromis acexading
o the (ntevia bhoted Irkrw  Thesw (uastitite
119 of the 197 subgerts i haded ta this vepuant

Discncntn Coamiry atwn All sloects st
lisubed 1 11 cdomal oatrgrics as fulows

Type | Faposd Normel Subpets with o
histary of ingrstion of materiab susprcted of
ctaining brad or weth radeace of rabee
opague fiengn materiad in the gadtnantrs-
tial tract by reentpragraphy, were claobed
as cxpoerd neemale. o they had concrntiatisa
of frwd 10 Band brm thae 018 mg 100 gm
whole l-‘and. abarrce of Trad hors” i roest.
grnomrams of lng Leawy, moma] fralings
rumination of the bloasd (o an anreia whadr’

rapedhy 10 the aral adeninistratson
al inm) aed 0o Amptoms sttntadalic to red
touk atam.

Subjeuts tn this catpn werr adudnided
M0 two grovm a) theer (e wlbom e to
brad was venbied by anshit sevueds prving the
sheutificatin acd brad cetent of the materal
topested ta the chuld asmd b) thow fr whom
vah anahte recurds were ot avaslable, ol
thawh the chukal rmard industed that s
wurce of dred had bres fourd s the culds
o conmneed.

Type {1 Awgomjtomte  Iactraswd [ood Ab-
wvpton Thew silgts dffered froe the -
prucd-ocemad grosp o that they had cddvated
conertrations of brad o Lhend ard riontgenn.
graphe evwderce of wimage o bad mothe
teswrs. wntlunst S ampham attnladable to leed
haxaton  Qualbteine tes fiw evpeopor.
phurin th weine were pundtine s wene of thew
chaldera.

Type 1l Lred Inteticatim (wathost En-
v phatopathy) The disgrems of krad btoskes-
tuom was made i chubbirw who had in add
trm 10 evadene of dxreanwd Yrad abrcarption.
weval of the fodbrming mandrslatuws  atwmia
teviant 1o inm thetain. bxtrawd unnary
notetem o copropeepharin, smvete conet),
tem, smeeris, hyporierdabibty, bisarer ‘:
hoview putirems and peteroutiend vianiting, In
the chikdren of this poup. thete weve 1o ab-
neaewnal Bowbiogs in the ertcheneinal Mosd

Typw IV. Lewd Locphadipwthy Mdd In
wbbitem W (ulblling the cdria he Wad o
tination, the chiktren of hie grngs had ob

wormai Bradings in the cevelwopinad Suid and
e 18 nrve of the fullowing ngne and avmp-

tant. persigtent vueniing, by pesirstaleley,
statly, Wermittend (omvuisiws and  soming
browe of weistupor Fiedings in the ceretiro
sptnal fiad wrre cmundernd obnarmal if two
o mwe o the fullming were presewt: o
rrwind Cewurotration of prtein, irwrcand
prrsmoe aod pleacytosis §n the cerubeospinal
Brusd
Type V. lawd Ifm,Mn’nlk’, Severe. The
cmvphabgathy was (laabed as wveve f the o7
petreds eithet cvasleed  continaally  for .
awdmum porud of 24 hows o reenained i
cvenstime for o peesod of 24 bowrs o longee,
o hath
The munbenrs of adsects ja cach diagnostic
tolrgury weve ad follows:
L tyuard-nonmal (with prevwsecd lred
WOtam) 41
(a) pravard of brd pasecr evailable 14
b1 smen! of brod wanve not nalabide 27
1. An et sxcreaed beed

3

oaagtrm
UL Lred st st withowt encrpbulupeti l.
IV, Lead emephalaperby, sild
V. lowd emephalpathy, svvew “

1ns

The trmuning 12 subpcts of the total

grovp o IV chikbem ned to ked were

rewenal control subiects by the hovarhokl-stvdy

group who apnarcth had ret ingested Jred-
contaiming materiabs

METHODS OF STULDY i

The mtrruty of eypomere to kred was de- I)l
tetmined by meauarement of daih fecad e
tum of Irad o all by of the bousrtold.
study group order 8 vears of age. Pooked 2. ¢
to § das vlecthnn of stovk werr made In
the Lame in covered 1% Guart Pyiey casserole
didws supplaed by the laberatory. Mrthens
were dimted to huve the chuld defecnte die
teeth bty the tewerole dish In Wch’ﬂ’
potvnts quantitative cullection of stonls were
made whie the (dalkdrm were on metabolien
fracus

Aluputs of the proded 2 o ddav stond
wumpls wete peepared for anah s tn mo-
grodeation of entie swmples 10 8 Wering
Blandor m which the starndard traes bracing
war teplaced In 8 cadt jrm lewrtig * Duph.
(ol alupute mere dey ached * and anab sed
fra dead by the mived cobar dibitone tmh.
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Gv-n‘m of Sosder ' AR npupment was “de-

leaded™ with warm 28 qutr acvid, (ollowed

E} In o thorvugh nnsng in “lead free” water,

Taad ee” water was prepased In the s

T e of dustilled water thaaugh an ks cuchinge
E £ £

1rain tu]umn

The alear uwtlual was ertivh satiofactoey
fow the araliue of Lad bn leves in s imeus
corrtanung greater than 100 mg Ih 24 b
A Ormrrdtatpun of Wod dexrrand bk thas
vabue the joshible matter preecat (o some
yrvimns (avwd puteanng interforace in
tr boal eatractran tep Thae biteferrmue was
spqrecable in mamy spevuneos ctaiiing bea
then 0100 mg It 24 bt b0 wheh canstuem
between ruus o grrat as tuodok] weee e
commtered The presee of on in comenira.
tns soffuswrnt to irderfere watl, the anahue
wowird anh ta the sade of patents (eoeny-
g won medsomallh . This was reacddids avemded
In dxontimang e tn termpuwanty Ke
vy of beud an fnves Bn tha petled was 98
to HOUT The murerenun albrasble et fnem
the mean of tkq-lx.-u‘ war = U (01O to
100 eng Fh 24 hed oned 8T (10D mg TH 24
It v greeter)

Trours were quad frores snd bomogevased
e the frosen sate wih puwter and pestie.
Tl wrre thn dowd 1o condant weight ot
103 C, trosen ond te bmaogrnuad  Anabywe,

@m tnpbeate, of sbepuots of this kna! home-

grrate were thrm carrsed ot tr the alune
method lm‘!kﬂ ""u‘hh‘ from brw oy
wrttatnmn of dod, mere encvmntered onl e
e anslimas of beain aww an whah vatwtem
froen the mewn of anl-um-o was 1V Ja
athat tismars vanatem friwm the neen dad ot
ewved 2 N,

In afl smiyented caws ol bad itk stum
in chldron in Ralimeee, samply of wihole
Lixd and o snprited envizisnestal seie
ol Wad were poutmeh atah aed fie ead In
the Badimewe (atv Heahh Departmed Blaxd
war anshwd In a wetdigedsom dithisiwm
Cnl.m-‘ur whikng o O'n'vn‘-l-mm-drv femt
Bl e etimatien ' Samples of pasat chapa,
"..-.!ul ‘yl.utrv, e, werr (olledted an the
herrs by s visting bl brakh nuive The
lead comtert was rotinated b 2 wmepuaitita.
ter ten binspowr 7 asul teported cpaabitativebh ae
fodhrae

(ool wlowsd - bsa thian 018 o brad

Trae od bead 013 40 § 1A od b ued

Pasivy by ol I3 tn Y d k!

Mpnig pumitive bt fead . groates Than 3% 1d bud

(%)

RESULTS

fir nine househobdy selented fine d!“lM
Wiy of exponte factors theve were
1dey casens and 17 othey ambulatory il
dren s than 8 vears of wge, who wned
s sontrols, O the nine tder cuses, four
had acutr Jead nx--ph-&-]nlh‘v, twy had
lad it ication amd ttuee were (anifed
ar -Inm[l(umnh(~ tmlrami h&l l'l‘lfp‘
ton Data oo the iatrauty of icad cypuosure
wrte oltained in this houschold study
poup through the mcavvment of fooad
retion of bead beloce and after the re
nunal of all ddentihed smines of bead ln
the houss By tulinee studies it has teren
shomn Iy Kehoe amd his ancates* that
freal evrrtum of Sead pansdes o gond
ey of Joud ingestion insunicch as ap-
peoumately 4N o fogeted bead A
et tn the stocd. Prior to the. reaun ol of
wlntibed soces of Jead, stod sumples
were ollodted amcurently fnam controd
aned afixted subpts Sunilar collections of
stemds from thine w‘,«h with kad intond-
cation wore made {n the hospital at ket
I weed after the cmpltion of thoeapy
with cdathamil cakoium  discsdiun  and
again upon prtumn to thrir homes altes the
rerren gl of all kdnubed wunes of kead
In all, 6 utidatory peoked, 2 10 d-day
colkxtiom ol stools were oldsined froam
22 of the 24 ambolatory clalleen under 6
vears of age in cight of these nine house
holds. Comparable stool sampl were ob-
tained from ut chiblien of phyikisis om
the pediatine stal. Those were clasuficd as
“noteyproacd” controls Staol samples were
wllted on admission o the l’xllpiul
from seven additions] patients with scute
lead encephabopathy.

The sulieu s of the hovwhok! study were
lasubied aciueding tn the diagimmtic ord-
tetia outlined The sesults of the anahyses
of the stoots for kead are prevented ia Table
I The revults of wmilar determinations in
“neneypened” controle and mddithonal pa-
tients waith encephabpuathy are fo loded in
Tabbe 1 av a Wachytemnd fia the oy aluation
of the hovschuld atudy group. All outpuds
of Jead in fexes wers (akulated from the
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Al beans duving orpumny ] " ¥ t e R} | o118 90
i '
Pl ot redn ' , :
Al bmowr durrag rogmmare { 1" . o et e a3} oWl 198
Od~ (bddren
T e e T T it
Novwrsjomrd readnds® ! w
AL Doame . ; . ‘ 1 o1 eolt. 8133
. {
Trpee N oad ¥ i {
Durng rrymswn§ T r [ ma i M4, emlene

® The boparie-dd dlwly grap hoe love divubed srvmrding 1o hedh dagmmin rlowdvaton sod joverary of 33

ey od brad o rgaigsy_in wrdes 1het The idawrved dihevrarve 1o foral rac trtnm of bad umber threr vary g reoist wae
ot be mea Yo b cwaminos pporartte p ¢ 12 Sy podd rlirtrme of froes froem the bead rostest of skt s
rabrudated the motigrome bod et rvtod pov 08 baprs AR 03eragr of tvn sech spevnens werw nlivrtied traw reck
polornt dureg tar b povied of darrvatim vlslree te rpmaan.

1 Fhaguwtyr (Yooetrntsm. we test bre reitor

** Nmovgran] (mtrde 1 te 33 aatbohd chdlrra of memlers of prluire dall for wheas there sree ae

Anm s revmomredsl warvve of bed

S Thew wven puiwets stocdttrd vuh prets bod ravrphelgathy srrv md swndets of bagrbedd ot wly grosy
Vabwre coen 007 Ligard apea 1da! bud cocdort od osbrrornm strad, diveled by the smnter of days sia e the bont
- vrrws b ol rvac wat i, i wier (o W 2o wwna Asily socrrtom

pooled collctions s 24-howur outputs In
mowt subycts two ool of 2. to 4-day ol
bections of stools were oltainnd during ex-
e, The data, therefoee, tepresent ap-
pretimately one Teyposuteweck” of ob
tervativn in the vanrme sulzecte The term
'r\pmmr-\'nvl' s used, Inavnuch as the
sanphy were A always (nwuthve O
the first hine of Table | are shormm the an-
oty of Jead duning cxpravae of sin patients
with lewd erephabopathy and intocication
The mean outpet of Tead o this group
duning eqpraure war 44 g day and the
targe was 3 to 1A mg/day Theee of these

had acute Jead encephalopathy. Their 24
hout outputs are cakulated from the leed
content of the Bt stool passed alter ad-
mission to the bospital. All other stool
collections duting exposure were made i
the hames. When these bead-prtsoned chil-
dren were reaned from eposure to bead
by hospitalization or, after discharge, by
ternnal of all identibed soutcrs of bead
froun theis homes, the daily fixal cuwertion
of lead (=11 to tormal values, apprinimately
03 amd 035 mg respectively (laes 2 and
1) On the ffth line of Table 1, the mwwn
daily ovtput of the 11 ontrol sobjects
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TARLE It

| VN1 ER Vo PRREE KRy

~y I Day
Vere of B ot - -
Heoa Range
Nrwmal (Vddeva
Prenstree swrwayt . oa [ X )
Anwrveas g 't L} et ¢4
Preersd of oy LX) em |9
ldwtrml viwrbom
AR iy pe of vrgoaaget s > e
Forvvre repesnry | 1 16 -1t n
Lrad Poissaed Ohibbeva
Prowred soly He 18 -jot ®

* fa thu Ll the dody ferul rad watpast of the mar.
al srd the prumard (bdive m lhe bmapmbidd grieg
v ronpared vUD waciiar dete fran e dodwe of
Abow of of 2% Threy drtrrmsed the brad rortent of
wigle beol trormisne tram chliru a8 prondtive
Merson rormundy smd 0 rravebraved Magetalosd
Awrrnas chdivn The caly bimas erre of bod for
threr Abbes aos 1ot rratasont ve ferw rovmel dot
Thy rddasord owwider detcrmumtras m expowd in-
dutrul swisre Phouguts the dfervaree ia mampding
sl aralpte bebongae, the Soral crmtom of bod by
the pasard chiblvs sjparsdly cvrerds thal o
wrrverl) ripaed imlontrnl serkors, vhie (het of thew
S bl et teide 20 o 1he came magreimbe 0o thal of
rwal sy rard (bdbera

! Tahrn from dete of Meber # of 3 Juduat My,
13 304, 1713

the peescnce of eyposure 1o kead was ap-
proumateh 0% ing o bead duily. 1t can
be sovn that those chiklren clasified as

aymptonatic, Incrrased dead  abmorption
{line &) Xcupn an intenmediate poutkm
btween the poivesd and the control sub.
jeete Thus, g expanure the putumnl
chikiren wete found to be ercreting ap-
provmateh 50 tmes as much in the feors
as the similarhy expened household contreds

The results shown in Table may be
cmnpured with the stodin of  Kebwwe
et ol 't on fecal everction of bead under
various conditins of aposure W bead
(Table 11} 1t can be sevn that daih fecal
rcxeten of lead in the control sutyects of
the ewnt study s of the same ordey of
magniticie as that of the normal chikdnen
stichid by Kehoe of ol** Fyven when allow.
ance for dificrenees in anabtec and sam-
pling technkque & made, it 18 evideot that
the lrad-puivined chikiren of the prewent
study were cacteting in the feoes far groater
quantitics of Jead than da heavily evposed
industria! workers.

An uncapeited finding of this houschold
study was the discinvery of five additaonal
caws of unrecognized increased bead ob-
sarption and kad intoticatica among the
17 contral subjects. All of these unsaspected
cases fell within the same age range as the
Inder quses: pumely, 12 to 35 mnonths of
age. No evidenee of increased bead sbsoep-
tion ar ngrstion was demonmatreted among
the older bouscinates (Table 1), lnderd,
# the index cases are included, 14 of the 13
chiklren aged 12 to 33 months in the nine

TARLE (1l

st wasw s $rt on
[t wios THA BT t0f 0F ( Yot W TED ¢ AR (W COTUFTOUATH , IRIREASED LAAD AMCRITN AN
LEGR EST AN ¢TION 19 M SR STES (F NINE TVOET ¢ Lot

— . o~ o A ie mem e o v

; Aoge phamot, | arerand '

, Mawd Abhoopteaond Newade

i lred Integvutn
b s e
4 1
. L1}

] : "

Agp linvape
Aedyote a8 Rick
U, Rl e
1 te 53 manita :
M4 meathe ! H
Todale : "
\etm
Faant,
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TARLE IV

120 Contant @ Time v cor Casiaonen

Priva rem Gete Jass Facornasworay

. Lood ¢ cateot Tsdl toud Ot ot -f
Ag . Timed (g 1'% 1ot ym dog bornr) Feand 1o

L B PN N - PO TR "
! R E oo : Laswr 5 Kedarg * (mg) et

ANy . o Chars | Y 11 - s - ap e ! s
NR D M Meen | M T W B ¥ ws s
nn o My B te 83 A 1e,- X}
L1 ) @ e ; tee | 1t | - . t - 1 e

® Tum of Avath oftes insitdra f thereyy soth slethamd b tum duvelonsn
1 Tokal catpuet of brod i s derwng thovngy prie te drath

 Yoartonw of brmsn, retomntord od crnlrnd of vha

housctokls were found to be ingesting po
tentalh tosic quantityes of bead

In four patimts who dicd dunng en
scute eptsade of bead m‘r‘iuh‘u(hy, tis-
suc ootent of dead was determined (Table
IV). Theee of the four patients daed withia
24 hosas after the imtrtutoon of therapy
with cdathamil caktum dixcabium. Total
unnary output of dead prioe 1o death varied
froem 2 10 3 g While 1t b pat poassble to
otunate accurateh the total fead content
of the hody frien these data, the coutent of
bead in wdt tissues can e spprmimatal
Aub ot ol amd Kb of & *° have found
in animals and i human ey matenal
obtatned frmn uxdinaduale dving within 8
few davs o weeds after covsation of chronic
e to beaed that froen ooe thasd to two-
thirtds of the tctal leod in otidebetal tis.
sues 1 contained in Iner, bedivey and beain
Sheketal steers van greath and reflct to 8
cettain edtent the dutation of exprnure,
From the data in Table IV and thase of the
suthors queted, we may estimate tial con-
teit of Jead $n wdt Booes in these cdukdien
a3 20 to 100 mg.

In the entire serien, reconts of kdentibed
sources of bead were svaileble foe 100 chil
deen. The Iocationm of thaewe sutcrs about
the dweilings are shown in Table V. (4
the 220 samples st which contained
greater than 1% of kead, b & wete ob
tatoeed from cribs amd furniture. More stiike
ing fa the fact that 110 o the 220 mmines
were window sille and frames Feeling wall
oy snd crumbling plastes accounted g

b o pgrmienmairly § g
an addional 49 sones For cach of the
18 nl-ml dublien, from one to five dd.
fermnt smittes couftaining greater thaa 1S

RALIP MY

Extmavarra %o oo oo Law®
Lok Comtrat
lrvton - e v
Lomdas ITy 14 w0 Mo

{eteres Rouvee
Woask-sulle § fraeere s 116
Toterrar wolls
pseird yuagut »n 1.
paded phadter " ]
e Frmoe ] 3
Furmtwe 3 ]
Crdm ] 1
Favrvat Xewrren
Ihae tramme "
Poovbee & bwreadlls . L]
Feree b adhov wolls L | 7
Totale
loteriod mmrrve 1 1.
btero cawvres n 2]
~ *~”s

® The drstrdmptmen, by kod reatent soel boutom, of
the 2 vhe it el jumredde rartimemeotal wapm oo of rad
1o whah 13 aab v 1e tn thoe wowe weer rapuard Thee
s re ety Frddod by asalyms of puind s enqangs
taken frrew the var s s tares 1o and slmst (e bewmes
#hah guer ovilonee vd having Veon riwned Vor rarh
ot ot n rvve s b wmres ote e ntifedt Fer
8B 161 st pwie M asd v st Fattaiuing grealer
them 175 of frad woe Srmerd Fir 100 of the 103 subpota
0 ot o aave rredacmng grretey then 3% of bred
wat fuund,

e 2 oo M s ey
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A Sead weve klntified among the vasious
terme rach duld was thought to have
thrant Fore 102 o them there was at deast
v seowroe containing greater than 85 of
lead The Jead wan comtaiond in the paint
vn the swfaces. Te paint was old awd
Baking and freqquenth contarned many Lay-
o1y, e o8 muwr of whach snay have cun-
tainet boad pigments in which the content
A bead ey have bven W0 to TR of the
total salicds 1o the paunt

An attoinpt was made to sxcertain the
duretion of psute blely to produce tse
menptormn Matcrmnal atimates of the dun-
o of they dukds ingmton of kad con-
taming materiahs fryocnth weve either un-
obtairable o unteluble. The hpe of @
e, o or, pemutted an todiset ot
mate of the probuble duratson of cyposure,
€ the folbmang avumptions were made
1) the bxatroms of the swources of bead e
quarnd that the chiklrn be lmbuhlm‘} in
wdey to reach them, and b) exposure brgan
o the tume of ambulatson, or at 12 months
of agr on the average. With those assump-
oo the peotuble diratioa of evposuee
conskd b estumate d as the inten al in months
tetween the chubds nt bithday and the
agr st whah the child was dasvifed as
anmptortatc, trased rad  atworptum,
‘4 chnxal lead potsoning was disemered
When the data were anabised on thas basas,
no satistxalh signthoant correlation coubd
b fomarnd beto oo presinned duration of ex-
penre and sty o disease (yposed-
rmewmal chikbrrn cochindadt Indensd, the data
rbicatedd that the peesumed expenure was
od asrilar duration in all diagnontic clani.
featrms manifosting incteased atrawption
14 Jead, with o without symptome

An erplanation fre this became apparent
when the wavmal fatin was taken o
scevmrt Thisty two patieits in the seriem
A ehgued scute ead encephalopathy prioe
tn 2 vears of sgr. The relationdiip be-
tween the seasonal factor and the peesunssd
duratusn of evpenute b irwn fir cach o
the patints 0 e 1, in which the
mwwth of the chidd's Brst ‘nrﬂnh’v 1 fotned
tn & bar with the awnth of ot of acute

[
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encephatopathy. The beagth of rach bwr,

theteder, reprosents the assumed  dura-
thoa of eypamore in nemthe for cach chikd
In the upper poetion of Figure | the chil-
dren pacatng thesr Seat birthday between
May ard Septemint are shown, They were
jrosumed to have bren ngesting bead
during wane punt of this $moonth swmmee
preud (when the prab incddence of acute
brad ctncphalopathy acoun), vt thay dd
d hevome (0wt the summes of the
folbratng vear as they approsched 24
months of age. In the lower portion of
Figue 1 are shomn thine patients reach.
ing thew best lirthday dunng the winter
months proe to Apal. They became il dor-
tng the bt sumence aftey the presumed on-
wts of ingetron Reading from the top to
the battixn of Figure 1 the prohable dura-
twn af ingestion, therefore, Bevomes pro-
grevnch shorter and apprsches a mini-
muin of 3 manthe Within this group of 32
paticuts there was no statistically siguibioant
cnrelatson between month of first buntleday
and snverity of, ar sunival during, acute
lead enceplulopethy. Excluding Docember,
the dntnbuotion «of hirths v month la the
group dors et diffet wgnifcantly {rom the
wmonthhy ditnlnstem of births ia Bulunxee
o the vean 1491 w0 1983 inclushve, during
which most of the patients were harm In
thas senall group the prak n baths durig
Devembur, and the pavage of the okl
wfants through thew firt sunnwe of amba.
Lation withang symptoms, suggets that $
1o 8 memthy of Jead togrtion may clapee
prs to the ot of acvte bead cncephal:
opathy.

The prmaibabity that a minimum ayporure
preind (o 3 annthe bs teqguired, aflter which
the advent of stanmer becomes the control-
ling factor in the peaductin o svmptosse,
i alw sugerstad by the folkwing Bnding
In the entire gromp there were 14 chiklers
with unequivical evidence of evcenve bead
ingrstion i huding kdertification of at beast
e covicommnental e containing
greater than 15 of lewd, Dot with no evi-
detwe of preveased boud n!nuqvﬂnn. Fight
o these fourtern totmal-eaprned chikieen

et et e b a4 A,
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RELATIONSHIP BLTWLEIN MONTH Of FIRST BIATHOAY ANO
MONTH OF INCIDENCE Of ACUTE ENCEPHALOPATHY
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Y. 1 Ja this graph e meath of rowt of eute nwptiom ke roch of the 12 patvate alo deved !
ke bod srmeplubmuls (wee b 2 vvan of sge B dame om e gl On the et he meth of ths
thalfe beet barttalay Thew nusds sre puredd b s hae The bagth of cach bt thetvrbor, wpmrwots the
s St sterm of bad eyyraiitr i mowrthe ho ek chidd Twehe peathe of agr wae whteed o0 the
setage age o andmlenm The natuse of the rrjomeav ia this w1y reporrd that the «bibl be ambule
ber ot b e tle wevorn o bl e b e mieev et In Thae nuineer 0 el Tetwevs e
s e stum o Cvprmrr b bod el e woomal fuke @ the prelatre of gt con e
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were ks thaa 1S menths of agr. Con
veneh, among the ¥ putients wnh en.
crphalopathy, the svungest was 13 moothe
of age.

Although these data o duratson of -
poore were indiextly dedced, they are
supparted by Listories obstained from tnans
prarents who stated that they had sevn thew
chiklren ingesting pand fabes oo Yo fonnd
plaster purtichs 1o the (hikls doole e
the time the (hild had begen to walk 1t
w a1 alus ohaery of that among patunity who
winniied an initlal episade o acute bead
rm"p’u‘n‘u(’ly arel were e (\‘w«w' to
boad, fecurrent-acute cpissdes of eepha.
‘11)‘""\ uuu") dil med oevsr ati] the o
krw ing wuminee,

An anahvis of the mvwreme of severe
prymanent darmage to the teain among ue-
vivors of an inftud attackh of scute bewd
emephalonuthy udnatos the knportance
o ontinucd covironmental eypeosure to
fesd in biqressing the odence of contral
petvims svstern seyieilae. fa the cutire
sevies 061 survivens of scute bead encephal
opathy wite treatesd mewe than 12 menthe
pree b ~ahatem of squellac (thevap
with citrete, 18 patirnts, I’uﬂap_v with BALL
2% patents. amd thetapy with exlathamil
cakovurn dhwdiom, 17 patients). Fidteen of
the group were kat from folkes up Forty
st o the sirtyane patients ((Hrate, 13 pa
tieeds, RALL 19 puetients, amd exlatharm)
cakium divelinun, 14 patients) have been

Gt T I NV MOV T PO I ey
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G followrd for 1 ywar or Jooger. Of these

40 patieots, 14 wore Anown to bave con-

O tinud ingestion sd Sead for petuate of 2

et < kmgee, € had doulitful rea-
> nure 230l 23 had 10 hnown recypesite to
besd after the 1nitial episvnde of encepha-
Lpathy The inckdeoce of wexjucllac in the
sunvtvons of scute dead enceplubipathy was
snabyaed, without tegard to type of Carapy
dunng the scute plaswe, o deterinine
whether there w as any assaciation between
the occurrnee of severe perisancot trsacha
0 the crntral ncnvous nstemn aod rea
mure 10 bewd Presrtce of one o mare of
the following manifeitations was  con-
srdered evadonee of wrons portiancet dem-
age to the brain. severe mental retardation,
recurtent com ulsaons and severe behavior
dusonder. Of the 21 suntiors clasibed aa
having these “svere sequcllie,” 8 demon-
strated ane of these (rteria, $ had two and
12 fulslied all three (Tabie V1) There o,
satntxaly, a Mghh significunt associe-
ton brtween the oocwtemer of such “aee
vere sequeflae” and teapreute to bead
folbring recovery from mild  encephal-

e opathy (N, - 1430, P < 001). The conrcla-

thoht between srqucllar and feaposare to
bead B more difcult to avens in the grap
IV aa qiunllr ll‘ [ alad ﬂnq)’n—
Sopathy Amcng the 20 sevete cases, reere
{reure was uncertam in 4 These four, all

of wivmi had permancot residua in the
twain, are vmeteed from Table V1 H thove
douttfully re<cipeacd caser are conekdernd
as pad (M‘\‘lrh‘,_ N\, 268 ad P01
{s0 eypenure b awd statnstioally aigmboanm).
For the entire group of survivoes of mald
and svere enceptabpathy there b no ag-
Bificant corrvletvn between sequctlae and
the durstion of scute ﬂlrphnhlu!h_y, thpe
of thetapy duning the acute phase of (vo-
centratan of bead i blad after the acute
{llnces The bna of patients from follow-up
docs ot sitate the anahuic ln sanvors
A renposed W rad there 2 no cwrrls-
tion betwern soquellac and age of incidence
ut the 18 24 or 30-month knvels,

DISCUSSION

The ages and scesonal dintritrstion of
nmptomatic cases in this scrics are the
sance 28 thoswe rported foe chilleen by
vanous Imatgatan st Eghty cight of the
one hundred fve cases of acute knd
Intnication ocorred during May. Juoe,
Jub, August, and Septemixy. Nincty of ‘the
one hundred fve casrs oxcurted fa chil-
dren betw een the ages of 12 and 38 months.
It noed only be reemphasised here that
hames in whech the children of this series
Liveud Lad srveral features in coammen: they
weer okl and tn vaning wtates of dAetevines-
ton and dierpax. In the bomes visted,
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runbling, peinte<d plaster or Jome paint
chips from walls, ortlings, dooe frames, win.
dow-aully, outnde fraches ated fences were
readily accesuble to the hands and mouths
of frepuisits e sroadl cikdien The data of
the preset study sl the intenuty of thn
tipe of eipouty, but they cannot be ap-
pbed dismth to such questiona as the
minimal quantty of keed tiic for chukiren
of the mamal safe content of kead in
Bquid paint.

Among the environmental data pee-
srnted, two factaes tand out: the intennty
of lrad cxporute peovaded by a small quan.
vty of pant fades and the role of the
scason in precipitation of scute bead on-
cephalopathy.

The data a Table | on fecul excvetica of
brad muay be utilized as 8 measure of the
quantity of lred ingated by the various
groups of subyects tn the houschold study.
The dificronce brtwern the polsoacd and
the nonafiected chikleem (0 these houses
hokls ders not pequire statistscal ‘anahsis,
for the mean daily foaal eacretion of Jead
in the potsnaed chiklren crcvaded, v 50-
fold, that of the controk in which & feil
within the nomnal cypeated tange. In Talide
I #t can be sevn that the mean dady fecul
onlput of lewd by the drad poosed chald-
dren (48 mg Tt flay) mceeded. oo
prntmately siafold, that of a group of se-
verrh expoued indastrial workees (78 mg
Phrday) and, b}' elevendold, that of work-
M in vardous trades i which caposure to
bead is beve svere. The groups of iodustrial
withers chomen for companwm'® wrre ex-
frned to lead-containing dust, moch of
which i3 swallomed with the salha. As in
the chidlrem of the prereent stuly, the
principe] mode of stmoeption in these wiek-
ers woubl he through the gastroimtestinal
tract. 1t hat been erioted out that the oo
curtence of bead enceplaboputhy in adults
har uaally been acnxiated with intense
eposste  The muwe frquent ocourrence
of covvphabepathy tn chiklren ae compared
with adulte may depesnt in pact wjmm theds
mire intense rxpeanse rather than upen any
inhevent teok e diffetences brtween child
andd ada’
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Pehtnan' seventh pesiewwd the !:fru-

tute aed cun bndend that the average daly
h*nlun of pt moge than 18 my of Jew!
2 withont Larm. Kehoe of @l ' have fond

that sigwbant ratention of kead in the tis- Q

s occern when, tin addition to scrmal
dictary (ntade, adult volunteers are fodd
2 my of sobuble lead (a3 lead acrtate) daily.
The data in Table | are in acciwed with
thewe con hpwena Under the sponsonhip of
the Americun Academy of Pedatrics, the
Cannmittee on Narards to Chaldren of the
Amcrican Standands  Awsocistion  studeed
the peoblem and rvammends that paints
may be crmidered safe for use on chil-
dren’s tovs and furnsture and housing in-
teries H the bad cootert does not e3-
ceed 1S of the total solids 't Paints and
other surface cratings mecting this speci-
bcatioa and thase relating to other po-
tentially touc metals may be Labriled: “con-
forms to Amerwcan Standard 2 66119557
1t s cvential to recoguize that this rrcom-
mrndation spplies anly to the two or three
layers of paint asually spplied o & surface,
wat to muliple layers of peint as may be
found in old deteriorated housing, As the
vumbcs of Loy increases of when o
layer of paint containing krad pigments
sdded, the quantity of lend per unit arre
ireases to the pont wheee even 2 small
fake may cntain an excessive smount of
kead. The magnitude of expoeure to Sead
assrcisted with the lngestion of & few small
paint fakes b emphasired f we cakulate
the quantities of paint flakes decessary to
yickd the amounts of kead found in the
stools of the lead poisoned chikdren: for
example, 44 g of bead would be equivalent
to the Ingrtin of 058 gm of bess of pant
Bakes containing 35 or mare of lead, or 0
$4 g of Bakos crmitaining 1S of ed. An
cxample of ¢ size and quantity of paint
chips pecesvany o yiekl potentially tonic
amounts of lead b5 shown ia Fipwre 2

In Tablke V the kxation and lead con-
terk of ev teownetal pources of lead are
shiran, 102 of these 103 chikiren were as.
pred 0 st bradt aoe wasrce containing
greatey than 3 of kad No case of keed in.

“trication hat teen found where the only
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Fr. £ Lommple of sow and quesdity of potod f1sonemiy cntotuing 2 potestially tonic questsy of red.
Foor small pand chapu atv sharan v @b ¢ (1garette ot xmmpoinm of aor. The agcvegate wright of e
haprarats was 208 gra, 1oy (retatord 234 mg tor 951 of bal Wik the bngrensd they wvre ensly
rreumrd from s doe frame wpw wie b 2 petveal w1h st baf o phad puthy wa baows to chew.

Hu fnve, whad wrer cldaiord oo sleanirm to du b
mwatrm comtatoed (N0 pog of lrad The mucthere o

oml 4N banery adier e Lot prvvicas fevel
thet this (hid had tara tngrattng point faleg

alvant didy fram this sed churt seres icvmtsiming snde cmcvetratens of ead) for approtmatrly

10 sl price 90 heoptolusstaon.

wunie of lead cuntained bes than 15 of rad
fn the dned patnt surface. The present
data apply to oid howsing liassinude as
bred {3 peesenth used 80 8 paint drier o
well as a prgmet, 13 of bead 10 tita] peset
winds appeischar the minimum (aosistest
with & satrdactivy house paint. It B coo-
crivable that poor mantenunce of modern
tanging with resultant sccumolstion of
many kycrs of patnts (containing as bttle
ar 1% of Wad) on surfaces acveitle to
chiklien may lo the futive omstitute s
haratd to small children

Evidence hat been peesented which i
totes thal, aftet & minimum of appond-
matchy 3 mosethe of this type of exposure,
the advent of summey (in the v of
woatinued eyposuze to lead) s the conteml-
bng mvinmmental factor in the peeciprta-
twer of acute bead encrplubopathy (Fig 1),
Akbmigh the mexhanien of this phenueme
o ot fulh understaand, eyperimental
eviderae has lewa (dtsinad in animab
which indicatrs that sitardn 1) sl the
mtink favy of the sumwoet sun incrrase
the almaption of brad fruen the intestine.

it has sho heen suggrsted that the in-
ctvaswd hrat of the summet beads to e~
bydestion and acidosis In small children
and in this mannce may play a role (o the
prodatium o eephalopathy.” 1o the
persent sticdy no reliabbe data could be ob-
tainest concrning s stamin 1) intake o view
of the sporadic use of vitamin D-fostifed
ﬂ'uprta!ﬂl anx! fresh mild Fud\xﬁ by the
subjects. Amung the petients interviewed, 8
histary of po vitamin D supplement durieg
wintef of sumuncy was ghrn by about half
of the casen.

When the protutide durstion of exposure
extended 3 monthe, no coerelation (ould be
demomatrated hetwern incrensing sevesity
of discaw and further monthly increments
tn exposure. This fnding may he explained
by the iderpley of two otler factins: the
magnitude of Ingreticn olsenved in
the bovnehokl oty group, and the see-
sorial facter in the presipltation ol scutr
nymptemne 1t esnjducizes the wigeicy during
the nenmes punstte of the penpt reawvel
o childtrn manieating asymptomatic tn-
ctrased Irad almcejion fran sch fotrnse
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expuaute to lead The data ndicate that,
In swch & paticit, acute encrphulopathy
may deaelop i eposare B permnittad to
Getinoe bt a few weeka binger,

Froegruency of tugetion, s, ol coune, an
bnportant conudeatnm. Long-term data
olntounly coukl mt e oltained on this
point. The data in Table | sepweunt, at
test, only | “cxpraure-week” tn ume. The
repetitive ingetion of & few parthc e from
e of the identibied sartues of kead several
times during that week would be compati-
ble with thu data. Tisue contents of jead
(Table IV) give an apperrumation of the
amourts of lead which may be alaorbed
under these cumbitions,

The Bnding in the houschald study of
Eve “secomdany” cass among the six coo-
trol subyexts aged 12 to 1S moothe & sig-
nibcant I conhrmal it indicates that a
Lisger public health sipect of this discase
custs in okd bownung arces than has heres
tofare been recognined. Fusthermare, whber-
v an indey qase b found, his emviroo-
mental cootacts under 3 years of age should
be submitted to careful cinical and labo-
ratory cuaminatioa

Although the need for ddentification and
teemenal of ensironinontal sources of bewd
is weil known ™ a higlly sigafcant coe
telation betwern re-cyposure to bead and
the incdexe of snere pronancet sevjoel:
lae in the comtral nervous system in ware
vhvors of an dnihal cpiode of sarte co-
cophalopathy has gt proviously beea s
ported. This indicates that immediate and
sbwlite proventrm ol recypenare ey,
pestiaps. br the singhe ment bnjxatam kog-
teem fxtow n the aveitual ountiome in
such putients In our exprrience this has
been satisfactorthy aciomnplched only by
baming the okl lred contaiting it cren.
pletely away ot In trandey of the child 10
2 new dwelling in grex) repalt.

The termn “pica’ 1 frequentty used in as-
sctation with huth dead pervning sl with
mental delet in chiklten Thaa, in the
mindt of many, plumlnun aml tental de
fciemy aee fregorntly pswsciatesd This te
At 30 with feepect b the ingretion of othee
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tovic sulntances, a wngle Jugestion of

whach, sulhues to pﬂ-)mr suanptoms. The

went of teddiers in the Tacarage groap ¢

tastr and eat 8 Large varkdy of loroyn gna

terhal ts well nown and B comidere] to b-g

a part of thetr soenal belavioral pattem,
at beast for a et apan of tirne,

In the presest study all remben of the
bouschold griup were subxastted to psycho-
nctric eranunation Within this group no
striking de cloposntal deviations could be
found between the aflected and the pon-
aflected members. [o sddition, 23 patients
who wrre pat teeypuscd were peycho-
metricelly aloated | yrar aftes recovery
froem scute bead intoricatvn and encephia-
hpa:h_\r, The dutributxn of intelligence
quotictts oa the hasis of the revisod Stan-
ford-Binet Intelligrace Scale, Farm L, was
as fallows:

leasligrace Nvmbers of
[ Patiredn
© "N |
70- ]
NO- 99 8.
90. 90 L J
1uo- 109 ]
110-11e 4

These findings would agree with the con-
wrpt that the ingration of foeeign material
ahitital tn thoe hilklica was ot &
munifestation of mental debcioncy, but that
the teady availalelity of a highly totic ma-
tetial in the emironment was the importamt
factor. This fs certainly supported by the
high “seconnlany™ attack tate found among
the comtml subjrets of the bousehokd study.

1f the avumptions are made that Saking,
brad comtaining paints are widely distrib-
utrd in okd brmising that there are lasge
rumbery o infants and toddlers biving 1o
such a phyvial emvironeent and that nor-
mal as well as defrctive childern may resd-
i ingrst smounts of lead sufbdent to
prexhme Intnication, the queetion srives:
Wi b Lead batonkoation mt maote preva.
kot than the pumbres o cases presoutly
trvogniznd would fidicate? Many cases
of Srserr degrees of intavkathon may go
uneregniaed unless wught ovt {as Indi-
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Gu!nl by the tndddece of “scondary

©

cases”) of mav be the reult of beswer in
vestion  In still other chibilren tle durs-
tem of Ingestion may be tuflioent to pro-
duce overt sdgns of bead ntovistam
However, personal-sacud facton eheited
tn thase )u‘»jr({l studied ‘;y the autlnas
may, i part, scvount for the relatinely
greater ingotion of lead in the subjects
ol this report as comparrd with the larger
prpulation of chidkdrm who mey bie ia
suntlar physiaal emvgooments. With re-
speut to maternal informatson coucrrming
plumbism, oothers wete asked o they
were aware of thar ¢hilds ingestin of
punt or hud heard of the danger of bead
possoning. Significant is the fact that 14 of
33 mothers, while aware of the danger in-
vohvd, were not concrmed because they
consndered the amouot of patst fules theie
culd was ecuting to be inuficicnt “to huart
bim.® Such maternal statewncnts arc quite
sndentandable fa view of the peeceding
cahubation that ks than 1 pm of paint
fakes may cootain highly tovic quantitics
of Jead 1t b the repetithve ingeatonn of these
minute quantitics of such paiet chape which
Sady b Jead btovk athn 1 8 b comoeded
that po mathet can rrasonabh be qyprcted
to prevemt this bpe of ngestnm i the
tar o crumbling praient ane! plaster, # !
be rrcugniend tat proper mamtrnaxce of
testh interior and eatovir puantend sarfaces
18 probubly the most buptant coviton-
meotal factin n the hog term aspect of
prevention of chikhond bead imtoucatson,
The ¢onrective ety takia In the par-
oty who attempted 1o oub the segrsteon
amsisted  largely of  punitine measures
which may be said, pena fxcie, to have
teen incfictual Onh one Lad attempled
10 terreny the soutve of bead Comoon, likee
wiwr, was the lack of (ke pacental super.
vidon of the aflectrd chikleen Thirteen of
the thirty thire imdhees mere wage carnens
whe woekesd ot kot wveral davy of camh
wevk amay feom buene While away froen
bome they bt theie wnall dubleen with
rerghtusts of 40 the care o ol e (hibkdeen
St o the meahers had mree than theee il

ey
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dren ks than S yrars of age. They stated
that {n order to gt vartous types of humises
work done, they bt the childien In other
roemna for stut Internvels, in these ruome
somarcet of bewd were found.

Several of the uklren in the hospital
donomtrated an cacestve desive for af-
fection From the point of view of the
chuidd, the (ngeation of forcign naterial was
an olntxus attention getting  devike  in
soune, paticulaly o thoae who had becn
pomhed for B Many othery appeared to
nibble madvertently upon the window silfle
and dixe frasnes a1 they gased out into the
street 1a thoe, horedom was apparently
canduise to the brad ingestion, and may be
attnbutable to the lack of an emutionally
and ftelicctually stimulating cavironment.
Mamy parents rracted by an (verpritective
sttitinde following their childs recovery
from acute bead coxephabpathy. They free
quenthy sought adsvice shout play activitics
for ther chuld, the diminution in plca was
alten striking.

SUMMARY AND CONCLUSIONS

A stdy of snme environmental, behave
txral andd encial factan in the production of
brad poisoning in dukleen in an urban com-
mutiity has heen reported.

Mt sigmfcant among  the  cavinue.
metal data peesented were the magnitude
ol the evposare to bead from rpetitive in-
gostion of small quanhﬂrl ol L’m‘(’d‘\dﬂl
fales, and the role of the sewsonal {actar
(susmenet) in the percipitaton of scute ead
enceplakputhy The predominance of these
two factors may eaplaia the alsence of any
signifx st correlation botwern sevetity of
dierase and incrrments (beyvond a minlenan
of 3 momthn) in the protuble durstion of
mpoage. 1t was comcluded that & child
withoet gymptoms et having tireased
abwaption of bead, recognized diring the
st theethe, Mmay progres o severe on-
crphakqutty within 8 few wecks o the
watces of kead are rot promptly identified
am! elinsnated

The perescet stinlies demonetrate that ex.
pervie 1o lend may be lutense in chikdren

e Lot o aciion. 2 Sk o
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over 1 yrar of age Iving fo dilapidated
ducllings in whah fling leaded paint s
readily scormible The amounts of Jead
found i the feven of the poisnad children
ta the prescnt study evcerdad that found by
othery in the focen of exposd industrial
workers This soggests that the highet in-
ddence of lead  enceplalopsthy  among
chidem as compared with adults may, in
part, result from theie relatively greater e
posure.

The importsnce of contisucd environ.
mental eypraure to bead in imreasing the
tnciderce of snvere pennancet damage to
the twain among suntyvors of an intial at-
tack of acute lead encephalopethy was
detmemtrated. The crwrelation bxtween the
excwrence of such sequellae and reex.
poute (o bead in pationts recovering from
mild acute encephakipathy was statistically
highly signifcant. It was concluded that
removal of kead from the chikds coviron-.
meot fs the only adoyuate protectinve meas-
wre in such casce

The high pepatin of chiblien aged
12 0 13 months with metage intellectual
cupacity found amwng caves of head in-
tovcation, amd the lugh (mddence of un-
suspected cawd finid among 12- o 35
mosethold houscenates of the fidey cases
Aemonatiate the bnportance of the coviton-
movtal aspext of the peoblem in wrban slum
arcas This high tixidence of “secondary
ass” emnplsises the phyucian’s obliga-
bon o cuamine cweefully and prompthy all
emiroumntal (ootats urder 3 yvars of
agr whirtovor an imdey care ds found

The devrhopmental factins in the chikd
amd the sxtal situations ia the home which
may bdemaify the togrtin of lead<on.
taining materiale were dhasnwed  While
ther resprnulnlity of parents to peotect their
childtrn {ren eovitonenental hazards ts not
deniel, B0 matlet con rrusnably be et-
preted W prevend the repetstive ingration
of o few paint d-l{n wlan twrer are rredily
sctestible At Teadd b abdely v aea pait
dier. comtinina]  granl  muintrname  of
patitedd surfaces wimk] spyuar to by pune
peetinem o the bug sangs peeventhn of

LIA10963
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chikibood  plumbism than specific Nmﬂs-

tions on the content of nonpigment bead in
frah paint. The varkus environmeotal
data sl poret to the conclution that, where

howsisg has bern permitted to deterdorate,

crporute 0 bed may be of sech inteosity ae
to outweigh soch individual varalies as
meotal refaruation and emotionsl malad-
fustments io the child Soch Iptense cx-
posure fs & preventable hasard to pormal
small chuklren, and, as such, constitutes
poblic health aroblem whch may be more
atemive than has heretofore been thought
to Fuist,

Pending the wider availabilty of better
housing, proveuthe mesiurs will have to
be adapted to todnidual home situations
a0d to the svailable facilitics within a given
Jommunity  Bauc to any perventhe pro-
gram arc facilitus for the prompt identib-
cativn and  removal of  emironmental
sources of Irad. a3 has beem anphasized by
othera ' Equally important s 8 compre-
hersive social imetigatna of the home In
ardet o evahuste the circumstances under
which the child obtained totic quantitice
of lred and to determine whether the iden-
tbed souries of loed cun he sdequately re-
mened, of whethee a change of dwelling e
trquired to pervent further dangrrows -
posute to lead.
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SUMMARIO M INTERLINGUA
Le Exposition de Juveniles a Plumbe
Fa reportate un studo de cevte factares de

mideu ¢ marvs in le production de lovenene-
mevido a phamltso e jrvenules in un comemunitole
whan,

Le pha significative dd datoe de miloru hic
feresntate 3 be magnitude del expostion s
phunto sixiste cun be repetite ingratum de
parve quasitates de squamulas de cole 8
phonto @ Ie facter saisomal (1.0, b lenpuutantia
del estate) B8 e precipitation de acute coce-
pl-clrl:ﬂ-u a plomba s peedominantia de
e factrrs cxphca posstteirmente e ob-
wrdts de ua Cartcletion mgnibustive fater b
s retate ded panle ¢ augmenton del peobatbite
dinatsm ded capomition (ultra we mi de §
nwrnwt). Fawve cotcdudite que vm coso de
srymplomatic sugmento del  alncrption de
plumto yue e rugoscite durante e eetete
e progreder 8 vver etcephalopethia dedra
shoun wytimanas o le funte ded plambo aoe
es prompteracede identificate @ chonstr Lo
dearne logretem meder de plus que 1.3 mg de
plumbo e prientialinente tode. Un medurtate
dd matren intrtvicwate eswva dconscie ded
facto e minuscule quantitates de cobuante
frde cntines concentistiones tric de phntie.

Le presrnte studun demamitrs que evposi-
tim 8 plumln rde et btene in
de plut ipw 1wt de tate (pi hahits domi-
ol dewrepuete tn e hpumnCo de vl eanies
4 plamle co factlomente accradile. 1o come
(rrhratksws de '-hml-) tnnate in b foeen ded
invretute pruiles tn b prewente dudin re-
tedeva lo quncentrationes de phumbo trovate
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per ahere ardeges fu b foces de expunite obxe.
rt dndustrial e pare iodiwr que W plue
alie jnodentia de emephaliopatiug o plumbo
Infre ’\nu-(h in caanparation (ma adultcs e
proulnlemente tn prte bk reeshtato ded rela-
tiveenente plus alte greda de exprosition.

Ea dewmonstrste e ingnetantia del factor de
cottinue c1jxaitem & plumbe in augmectar e
tasdntia de sevey bestonacs perimancote del
crvetan et sty entes de un ol attacco
de acute mq)u\vr\dhh & plamba. e (or.
telation fntet be accurrrvtie L tal sexqpurias @
e reapostin a phamles in petiertes cons ales-
cvute ah ke rpnuxlen de acute rocrplale
petlus mens statiticancnde multo Lnifics:
the. Farva coudite que te clumnination de
phanto ah e mibeu ded patiente ¢ mon sl
mente b wd sdequate meuwa de protection
swd ctam un importastivane menrs thers-
pratic i be tractamento de tal cason,

Le ale propartion de furenils de ctates
de wtet 12 ¢ 33 meweet (o capectiate n-
trilrctoal mede qui e rovale inter be cans de
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Htosmation & phuohe @ Je alte incdratia de
e pspecte canns ton ulr inter bor codomict
hartos del mesme rtatcs demanutra e impwr-
tantia del arpexto ambients] ded probdema in
arrat whsn de halwtationes solmtarderd Joe
alte bruwbdemta de "Camn wxundan” accevitas
le oliligation del mdio de riamings catdte- @
promptrmente ome codoaincbarkas de minut
que 3 annos de etate quandarusqie ke cam
de v enenametto o Phunb 21 trovate
Omne e varse datos pelative al miicw wriua
suppxats b conchuesan que in dtuationes in qur
on he prrmitte um detrvorstan del comade-
tones domscihiart, b exprsitaon 3 phunbo pate
oot ol trtrose gue o devend un factre
inpurtante que verlabaley indo sl coom
prr caempdo be retardation meental o Je maled-
ustamento cmaotimal del pv et mesme. Tal
gradoe de eypoataa 2 plumbn reprewnts pro
nermal ifaotes ¢ prvendks wn hawuardo que e
pervrslade  1Bos consttor o probboma de
santate pubhe que v powsslalenonte pha es-
tenae qur b qque on ha previesmsonte supponde.
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