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To the Nembars of the Lesd Industries Association:
A REVIEW OF CERTAIN HXALTR PROBLIMS ASSOCIATED WITH LEAD

Dr, Willisa B, George, Chief Medical Qfficer of the Consolidated Zine
Propristary, Lid., Sydney, Australis, delivered at the snmual meeting of our Asoocis~
tion lsst April aa address on "Problexs 4n Flucbisa® s0 interesting to his hearers
thst many requests for copies have been received,

Dre Goorge having spoken from tandwritten notes, no distribution of his ade
¢érese was possible urtil 1t had been daveloped into manuecript, and the facts that
the suthor left our shores 80on after the meeting and has been traveling almost 0ot
tiowouwsly in the intervening moaths have delayed the reproduction until now,

Under the revised title set forth at the head of this bulletin, a copy of
Dr, George's address 1is berewith, In %, seealingly inportant aspects of the over-
&1l prodlea of pluzbiom which have hitherto had relatively little sttentioca in this
ocountry ere set befcre us. Of two Anerican industrial physicians to whom the manue
acript was subeitted, one has cornented that the prodlea of the effect of lesd on the
kidney is one which ahould be brougit vigorously into the open, snd the second has
Bade the observation that, the suthor having been %on the rosd® while preparing the
manuscript, the extent %0 which, with few exceptions, he bis been sdle to both reise
ad snswer a series of Questions 19 truly remarkabdle,

The scoount of the 1956 episode on the fourth page is the firet pdblicatica
of a oase in which the results of Versens atainistration have been used to suppart @
tlain that lead polsoning was the csuse of chronis kidney demage,

A laited supply of additionsl copiees of Dr, George's psper is svailable for
alstridution to our naabers on requsets

My O orioge 2t

Director of Health and um.y
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A REVIEX OF CFRTAIN HEALTH PrORLFMS ASOCIATFD “TITH LIAD®

Dr, Mllim 2, Ceorge
1 Chief Nedical Officar
4 Conaclidated Zinc Proprietary, Ltd,

i Anong probless in pluzbisa thich sre of special medical intereet at the
present tire are tha followingie

1, The use of Versene in relstion to industrial lead
] aposure vhan it i3 sdinlsteredy

3 (a) Curstively

3 ] ' (d) Diarcetically - 1,6, the production of a high
- 4 urinary lead excretion in workers with an ine
; dustrial lead exposure who

aada s (o

' 1o  have never shown clinical evidence of plucbism, or

3 p 11, Dhave suffered from episodes of scute lesd poisoning
- ‘ Eany yoars previously, or

1

] @ 144, are suffering from chronic degenerative disease
shich could possitly be conaldered to be csused,
aggravated, or accelerated in onset by sxposure to
aininmal quantities of lesd insufficiest to produce
¢linical ranifestations of lead poisoning.

]
; (¢) Prophylactically
to prevent the onset of disabling plusbisa in lesd

workers with raised urinary lead excretion but with
no signs of clinical plundisa,

oo B sina e dondnc

el L oararne
r

11, %o prevent the possible later development of chronio
degenerative discaso in lead workers, both with and
without raised urinary lead excretion, but with no
signs of clinical plurbisa,

4 v 111, to a1l lesd workers, to dininish bone end soft
: : tissue storage of lead,

2. The value of oral sdzinistration of Versene 88 compared with
1ts sdalnistretion by intrevenoue infusion,

5"-. B
sA presentation st the 29th Anmual Neeting, Lead Industries Association,
Chlcqo‘ nl.. Aprﬁ 2&-25‘ 19‘)7’ vdt.h r"ilmm b, the QMI‘.

N 353.01




Or. Williea B, Qoorge e A Review of Ceartain Health
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‘ 3. Foseible short~range and long-range harsful effects of
Versene adeinistretion,
L, The ancunt of urinary lsed axcretion prodwwel by Yersens
in persors with no industrial lesd exposure,

Se The relationship of cardlovascularrenal dlseass to
() Antecedent sttacks of scute lead poisconing,

(b) Exposure durirg s working 1ife to quantities of
load insutficlent to produce clinical sysptoms
of lesd polsoning but knowr to be higher than
those to which the genersl community 1s expofed,
This may be revealed bty

i, high urinsry lead concentrations,

11, high urinary lesd excretions following Versene
s&intatration,

111, high bone lead concentration discovered Suring
life or st autopey,

(In this rogard, the work of Dr, D, A, Henderson, in
y Australls, appears to have sstablished that oxcessive
@ 1824 exposure in childhood ia frequently followed by

the develojrent of a progressive ronsl lesion which

uiticstoly leads to eirly death froa renal fatlure,)

Refarences

De A+ Hendersons ®) Follow-up of Cases of Plumbism in Children®
Australssian Arnals of Medicine (195L) III, 3, 229

D. A Eendersons Chronic Kophritis in Quoonslande®
Australasian Amnsls of Medicine (1955) IV, 3, 163

Do Ao Hendersons The Rerul Content of Bone in Chronic Bright's Disesse®
Australssian Annsls of Medicine (1957) (To sppear shortly)

{Ins fourth peper, Honderson will describe the ronal
pathology resulting from axcessive leoad adsorption
during childhwod,)

(o) The intermittont relesne from storage in the tissues of
incroased amunts of load ss a result of infecticn,
starration, diet varilstion, ete,

be The use of the messurazent of bone load concentration to
sscertain the relutionship of some cascs of chronic cardiovasoular
% renal disssse to sxcossive load absorption, eithur in childned or
in {ndustry, '
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Dr. Wllixa T, Ceorge S A Review of Certain Health
. Probleoms Asrocisted With Laad .

T T™he izportance of swest ss 3 vehicle for ihe excretion
of shaorbed 1pad and the effocte generally of teapersture
ot lead abecrption and excretion,

A

Referances

Ds O¢ Shieals; *ths Plizmination of Lasd in Sweate
Australastan Annsls of Medicine (195L) 11T, 3, 225

De O, Sulalss *Industrial Load Poisoning in Relation to Clizated
) Australasian Annsls of Kedicine (1955) August

3 [N The affects of diet on lesd sbsorption and excretion,
ircludirg the possibility of the existence of metsbolis
chelsting sgeats,

: It is ixpossible to refer to sll the above sspects in the time svalladls, but
reference will be nale to soe of then, especislly to those % which most nmtioo
Las bewn paid by Australisn investigators,

otk i

ds far a9 industrial lesd poiscning 18 concerned, many ywars sgo, in what
wers apparently very bad worxing conditions, scute lead polsoning frequently cocurred
en ¢t Broken Bil]l, where oxidised carbonste ore was then deing mined and smslted, snd s
Fort Piris, where lead smelting and ref ware cooducted, Comaissions of Poquiry
; W were held in 1920 at Brok« HAll and in 1925 st Fort Piris, and in the reports of
both, the incidonce of lead polsoning was commented upon,

B Pollowing these enquiries, working conditions in Both industries were greatly
iaproved, cxpensation was provided for incapecity as a result of lead poisoning, end
Bedical boards were established to exazine and certify,

There has been very little evidence of clinical lead polsoning in either

- place for many years, At Broken Eill, since 1540, only five cases of lead poisoning
i have bean certified, Four of these cases quickly recovered with trestzent snd ree
turned to work « three of them had been working in s lizited retrestzent procoss of
an 01d &xp consisting of highly oxidized material, At Fort Pirie, only one case of
plusbisa has Deen certified in the last six years, In bdoth places, motification by
podical prectitioners of suspected cases of lead polscning 18 required under the Act,
Resent interviews with general prectitioners in both localities confira that they are
seeing no evidence of adsorption of hamful quantities of lead,

Several hundred csses of lesd polsoning occurred in the early nineteen~
thirties in lead xinee situatod in the north of Qusensland, At that tine, cerdonate
ore was being rined and esolted, Nedical supervision of workars was instituted,
working conditions were improved snd the inoidsnce of lesd gohoni.nl speedily de= -
eressed, Today, with the kining of sulphide oreo, cssos of lead polsoning occur only
aong pen og:loyed in the smalter scotion of the operatione, Two or throe such ¢line
- a L0l ceres occur per year, though quite 8 nuthber c¢f men stow lstoratory evideace of

wcessive lesd abeorption, Men 80 affected sro given wik sway from s lead hasard,
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8econdary industry contributes s few cases of losd polsoning per year in all
states ~ o,g, a0ng bridge painters ecployed recoving old lead paint from bridges,
and erong et enceged 1n the handling of scrap batteries, B8uch pen are pedically
cxanined regilerly and 4t 48 uourcal for elinical lead polecsning to develep, MNen
showing refsed urinary lesd axcretion are given work sway from this hassrd,

In 1956, the "orserate test™ for lead polsoning wes rifsed at Broken R{l11
in 8 clain for cezpensation for lesd polsoning. A niner thers tecsme dlssdled as o
result of chronic nepriritis, He wa? twice exazined by the statutory medical board
snd a certificate that kis disablosent was due to lead polsoning was refused, He had
worked et Erokea Hill, in sulphide ore only, since 1924, He had never suffered fros
sy=ptozs of scute or sutecute lead polsoning end his urinary lesd excretion was 0,02
52 per litre, Hes was seit 0 Sydney, whers he was given an infusion of & Versenate,
This resulted in the urinary excretion of 0,6 ©ga of lead per litre. In his report
following his exaairetion of the man, his physiclan stated that this resuls indice=
teds

{a) that the worker had an aboorsal quantity of lesd stored
in his o4y,

(b) that he had been saxposed o axcessive Quantities of lead
st his wrk, and

(o) that the result of Versene adzinistration confirmed Mis
opinien that the cheonie cephiritis fros whilch tha worker
was suffering was due to lesd polscning, He Qquoted the
orinions of many ilnduatrial phyvicians that leed could
cause rensl daxags,

It s thought that this §s the first occasion on which the resulte of lead
acretion in the urine following Versene aduinistration have been used to support s
claim thst chronic nephritis was due to lead poisoning. We feel that, prodadly, 1f
Versene is given to any worker «xposed to sn industrial lead hazard, a high urinary
lsad excretion will follow, compared with that produced in persons with no industrial
exposure, In the present state of our knowledge, we do not know that we could satis-
{y & court that an sbnormally high asount of lead, set in the bones as calcium lead
phosphate or lying in the soft tissues, doos not shorten the 1life of s worker or pre~
Judicially affect his Lealth, We fesl thst we have insufficlent infortation of the
quantities of lead which could be produced, by the adeinistretion of Versene, in the
urine of incustrial lesd workers with no syzptoes of Lllness snd with no signs of die
seaso. If trhis i3 greater in amsount than that shich can be produced in nonexposed
workere in sirilar age groupe, 1s 1t of any clinical eignificance?

Some interesting work on the axcretion of lesd 1n the sweat hag Dot re~
ported by Shisls, Shiels hes pointed out that, at Mount Isa $n the tropical north
of Australia whore lasd sining and smalting are carried out, all persons axcreting
0,30 ngré or mors of lead per 1itre of urine have sove evidance of olinicel lesd
polroning, whareas in Melbourne, in the tecperste south of Australia, only 62 psp
cont of workers excreting 0,30 rgns per litre of nore show clinfcal evidence of lead
polsonings He shows that, at Mount Isa, the daily axcretion of flutd is of the order
of one litre of urine and 2,5 litros of sweal per day, whersas in Kelbourne, the
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A Peviow of Certain Mealth
Protlems Associated ¥With Lead

daily excretion of fluid s about 0,5 litres of sweat snd 1,5 litres of urine, Tius,
with 0,30 rgme of lend pear 1itrs of urire and 8 like concentraticn in the sveat in
each place, the total cally lend excretion {n flutde at ount Isa would be more than
e Ef3 par G2y, whercas (n Melbourma, the daily lsad excretion in fluids would
aount to ediut C.00 rgma enly, A% Jount Iea the blood, orgens end tisecues of the
boly would be in contact vith more then crne mg3 of lead per day, At M¥sldourns, with
trha urire eshowing the eas lesd concentration, toe tissues would be in coctact with
only Cob =¢gn of lesd. There would thus be a groster chance of finding cases of lesd
pelsoning sa0ng persons excreting 0.)0 mgn per litre of urine at Mount Isa than sacog
those sxcretinrg 0,30 mga in Melbourne.

On the other hand, samning a constant amount of lesd absorption daily, there
would be & greater excretion of lsead in the hotter moctha than in the colder months,
80 that there would be presumably lees tissue lesd storage. Therc would be less
chance of lead prisoning developing {n the sumier than in the winter, provided con=
ditions of exporure were the sane, Shiels concludes that increased elimination of
lead in the swoat may have an ixportamt bearing on variations in the svidence of lesd
sheorption as shown by the amount of urinary lead,

Referring to poniniustrial laad poisonirg, sobe very interesting work has
boen reported recently Irca Cueensland, $nls state has always been very %lead con~
scious® becsuse of a former lead hazard to children, For more than SO years, clinie
clans 1in Queensland have been convinced that one of the sequelae of lead polsoaing
in childhood there has been the develotment of chronic renal disease st & COCPare=~
tively early age. In 1929, Xye congluded that children in Quesnsland were exrposed to
8 lesd hazard whilst playing, during the wet seascn, on the lead painted wooden veran~
dahs 30 comen thera, They licked reis érope off the rverandah rallirgs, He showed
that there was an aboormally high incidence of lead poisoning ameng Queensland chile
dren, e@.g.; froz 1917 to 1526, L28 children were trested for lead poisoning in the
Brisbane Children's Hospitad, whilst during the same period, only four children were
treated for loed poiscning 1a Sydney, three in Melbcurns snd one in Adelaide,

Along with this high incidence of lesd poisoning 4n children, study of the
death rate froa chronic nephritis showed that the death rete froca this disease in
Queeraland in the 10-L0 sge group was more than three times ss great as that in other
states,

As 8 result of this and of many other reports, legislstion was introduced ia
Queensland about 1930 which forbade the use of lasd—containing paint on the interior
of rcuses at haights which children could reach., Within the 1sst yvar, in Quemsland,
the logislation has beva further amended and now the sale or manufscture of lead Care
torate as & paint substance has been coxpletely forvidden, %o bullding may be paine
tad, either intariorly or exterinrly, with & lead psint of any description, exceid
that, on certain decorstive boards hipgh up in the tulldings, such as fascis bosrds, &
lendlpalnt of up %0 5 per oent msy be used. Red lasd Ray still be ured on structursl
stoel,

Tt 15 now clalead Uiat, {n recert yoars, an improvemant in the statistics of
death froa chronic nsphritis in youngar age groups 18 evidente

Dre D A, Hendorson, es ® result of work st the Quearaland Institute of Medie
¢sl Rossarch, has recantly reported sces extremsly intarcsting conclusions on the
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relstionship Detweon acute lead polsoning in childhood and tha dcveloprent of chronio
real disenase, It would appear that he has convincing evidence thet this connection
doee, {n fact, exist, Eis work has appeared in the “iustralesian Annals of Medicine®
at intervals since 195L. Feferences Lo thess papers have bee glvon above,

In his first peper, Randarson describes how he rtucied the after histories

of children vt had been treated for lead polsoning 4in the Hospital for 8ick Chile

dres, Brisbane, botwsen 1915 and 1535, There were 31 childrea in the group, with
sges ranging from 2 to 12 years and coogrising 149 malas snd 232 fensles, The folw
lowwp was made by enquiries in the Departzent of the Reglstrar Osneral, st eleo-
torsl offices, and by exaxinstion of sarriage records, desth registers, etc, Sose
information was ottained of 352 of the L0l children, Of these 352 children, death
certificaten wure seen for 101 forales and & males, Theee included five war dosths,
I oI these deatrs occurred betwesn the ages of 1 and LO years, The mortality rate
for the whole series of children was LO,LOL per 100,000, whercas the aversge sortee
lity rete froa all csuses in the pnu'ni population of Queansland for persons aged

1 to IO years i3 46) per 100,000,

Of the 165 deaths, no fewsr than §L were certified as being due to chronis
pephritis; an sdditional 1L deaths were certiffed .« being due to other possibls re=
cal causes, ¢.C. Ceredbral hemorrhage, giving a total sortality rate, froa readd
causes, in this group of 20,912 per 100,000, The avurage mortality rete from all re=
nal causes in the general population of Queensland in the 15=40 sge group is 36 per

' m.m.

The Guration of 11ife before desth fros renal csuses, after sdnission to hove
pital with the &lscosis of lead polsoning, varied fros 6 years %o i years,

Even after the subtraction of all renal and vascular desths, an excess of
mortality from other causes was noted, Many of the other csuses of death Certified
could represent the eequelse %o lead polsoning, e.g., such certified causes of desth
88 "decontis,® Sencephalitis,® Sconvulsions,® ®scute nephritis of pregnancy,® etc,
Thers was also & high ceath rate in the group from infective causes which could pose
8ibly be related to chronic 1ll-health sssocisted with decressed resistance,

Of the 187 membere of the seriles stlll alive, information sdout 101 was obe
tained, Of these, 17 have hypertension and albuzinuris, J have hypertention, 5 sre
soatally defective, J have peychoses and 2 are blind as o result of optic atrophys

In his second paper, Whronic Nephritls in Quesnsland,® published in 1555,
Kenderson concludes that, since 1870, Queensland has had s higher mortality from
chronic nephritis than the remainder of Australis, This higher mortality was obe
served to affect first the younger age groups end then cléar age groups in succeesion,
vmtil the oldest sge group to be affected, 50-59 years, was involved about 1930,

This higher mortality has now begun to docline, first in the yourger age groupe and,
1f the presant trend comtinues as apyesrs lu.iy, the portality in the SO-59 years
age group should drop to that of the other states of Australis about 1990,

W.en the incroased sortality was at {te maxizum, chronlo nephritis was cne of
the coemonly certifisd causes of desth for persons under the agse of LO yeare, Ap=
rroximuly 160 persons betwsen the ages of 10 and 60 years died esch ysar in Queonse

and 1in excees of the number who wuld have dled had the death rate from this disesse
besn the same 48 that in other states,
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Henderson points out that this excess mortality is best explained by the ao-
tion of sore neptirctoxdic sgent on the children of Queensland which would have ocm~
penced scting ahcut 1570 and gradually alminished aftor sbout 1920, This agent inie
tisted cranges in tho kidney which lesd to death froa chronic nephritis in from 10
to L7 yoars,

In this second paper, Henderson leaves 1t at that, but in his third paper,
ectitled *The Lead Contert of Forne in Chronic Bright's Discsse,® he concludes that
this nephrotoxic agent was excessive lead absorption in childood, In this paper, he
reports the results of the aralysis of the lead content of Yone from the calvarium
and from portion of & rid from 649 autcpeies in Bristane (possible lead exposure in
chil®wod) and 197 in Sydney (no childhod exposure), He found that the bone lead
contont of persons without chroaic Brightts diaesse and who resided in Quecasland is
of tho saxe order as those ww had lived outsicde that state, He also shows that the
lead coctent of beno froa subjects aged 20 to LY yrars, borm and dying ia Quecnsland
froa chronis Brightts disesso, is significantly higher than that of subjects not
suffering froa this diseasc, In 35 pales &nd 31 focales, sged 20 to L& years, bom
and dying in Quosnsland froa chronic nephritis, the roan bone lead content »as 7,10
B3 por 100 gos of moist bore in =ales and 7.9% in fezales, whilst for persons in the
sane ago group and not suffering from chronic Brightts disesse, the mean was 1,91
rgns per 100 gracs in males and 3,34 rges in fomales (calvarium boos)e .

Honderson found thst, as a result of autopsies on patients dying outside
Queonsland, rost cases of chronic rensl discease taong them could be allotted by
clintoopsthological cxssination to one of three dofined and gonerslly sccepted etioe

logical groupss
() chronic glomsrulonephritis,
(v) chronic pyelonephritis, and
(c) those associstad with hyportension as tho primary condition,

Then, howover, an attecpt wis rade to allocale to one of the sdove groups the
$9 cases of desth froa chronic nephritis in Queensland in the 20 to L9 age group, 1t
was found that only 12 of these could be so classifisd = five to chronic glozerulo=
Lephritis, three to pyslonephritis, four to hypertension, Forty-eeven were regarded
83 being of undarterzined cause, 7These cases could only be ladbeled "hypertension
with reral failure,® They had no history of acute nephritis, of long-#tanding
urinsry infection, or of cedess, prior to that associated with terminsl cardise
fellure, Thelr urinary findings gave no indicaticn of the etiology of this renal coa-
dition ard the general histologicsl picture was one of marked disappearance of renal
tissue without indication of cause,

The bone 1esd content 0f the 12 subjects with chronis Rright's disease of
known cause was found Lo De of the same order s that of persord not suffering from
this disease,

For the 5 females and 22 wales in the group for which no ctinlogical dlag-
nets was made, the mean 1aad values in the calvarium were 8,LS ngns per 100 pw in
sales and 8,064 in females,
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r. ®illian B, Ooorge wle

Fendersorn thesn proceeds to dlacuss the possible origin of this high bone lesd
and enurerates three possidble causess

(a) 4s all had chronic rensl disesse, retention of normally
" absrrbed lead by felling kideys may have been refpone
sible,

(b) Thare may have been sose disturbance of metabolism
whereby a large proportion of ncrxal lead intake wes
absorbed,

(c) There may have been excossive absorption of lead due to
exceasive 8XPoOtuUTee

Each of these pesribilities is dlscussed. He finally concludes that there
hsd been in these Cascs excessive abscrption due to excessive exposure,

In those with a high bone lead, in only one zale was there a history of ine
dustrisl lesd poisoning, Four rales had & history of lead poisoning in childhood and
a £ibling of another had suffored fram childhood lead poisoning, There has been mo
industrial exposure to lead of fezales in Queensland, and no other lesd hagard ¢o
sdilt females is known to exist, 8ix of the females with chronic Bright's disease
and a high bone lead content had histories of lead polsoning in chil&wod,

Sumarizing his conclusions, Henderson points out that it is known that
there was in Quecnsland for rany yesrs a serious and widespread lead hazard to chile
dren and that {t has been shown that, where & lead hazard exists, investigations of
siblings and assoclates of childrer with plumdiss will revesl pany sdditional ine
stances of grossly exceesive lead absorption, with few, if any, scute clinical mani-
festations, The sbove facts sake it most prebable that the cxcessive lead in the
bones of nearly all these young individusls with chronic Bright's disesse was #Ce
Qquired during their chil@wods He goos on to say that his investigations provide &
link between the chronic nephritis in Quecrialand and excessive lead absorption in
childhood,

Ho further suggests that the estination of the lead content of bones in
cascs of chroaic Brighti's disease cay well have a wider epplicstion, He pointe out
trat plusbiszn, both industrial and nonindustrial, clinicsl and subclinical, oocurs
in ncst civilited communitics and that, doapite suea doubt, particularly in Americs,
Lhere i3 8 groat deal of evidernce that load absorption can produce chronic renal dle
sease, Ho susgesta that cases of chronio Bright's 2lsease occurring outside
Queensland may also be due to pluntise and that the routine detormination of bone
lusd At sutopsy, in cases of chronic renal dlscase witinut obvious cause, Bay eluci=
dato their eticlogy, This 1 supported Ly the fact that, in the group born outaide
Queensland, tharely svoilding the specisl hazard in childhood, & nurder of cases of
chronio Rright's Alsease had high tone laad, It 0 happens that all thoae were naled
in the older age groups, suggesting wn industrial expomure,

Hondorson esphasizes ¢hat the bone lead content s of tiological signifis
cance only when considered Ln conjunction with clinical and histological datas
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Henderson finally concludes that soma casce of chronlo Bright's disesse in
Quoenalend in the 20-L9 age group can be sscridbed by clintcopsthtological studies to
knowa causes, bt the larger properticn, 6) per cont in the presant series, cannot
be 00 sllotted, The bone lead content of thoae cazes of o e2inlagy s the sane
as thet of peracrs dying without chrenic Brightta disesss, whereas the bone lead
content of tha group of unknown oticicgy is significantly higher, This high boue
lead content L3 due, with fow exceticna, to cxcessive absorption during childood,
Borie lead contant cen be used, in cases of chronic Bright'e disease, as a valid in-
dication of excessivo lead sbsorption, and its cetinstion may provide a clue o the
atiology of soze of thea,

In a fourth peper, Henderson intends to discuss the pethology of the kidnay
s3sociatoed with the presence of high bone lead content,




