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To the Meabars of the Lead Industries Associstions
A REVIEYW OF CERTAIN HEALTH PROBLYMS ASSOCIATED WITH LEAD

Dr, Willisa B, George, Chief Medical Officer of the Consolidated Tine
Proprietary, Ltd., Syrdney, Australis, delivered at the snmal meeting of our Aseocis~
tion last April &2 sddress oa "Problexs 4n Plcbisa® a0 interesting o his hsarers
thet many requeets for copies have been received,

Dry Goorge having spoken frem handwritten notes; no distrilution of his ade
dress was possible urtil it had been developed into ranuecript, and the facts that
the suthor left our shores 80on after the meeting and has been traveling almost oco=
tinuouely in the intervening mooths have delayed the reproduction until now,

Under the revised title set forth st the head of this bulletin, & copy of
Dre George's address 13 herewith, In it, sesaingly inportant aspects of the overe
Al problea of pluzbism which have hitherto had relatively little sttenticn in this
country are set befcre us. Of two American industrial physiclans to whom the manue
Kcript was subeitted, one has cornented that the prodlea of the effect of lesd on the
kidrey 15 one which should be brought vigorously into the open, and the second bn
B3de the observation that, the suthor having been %on the road® whils
manuscript, the extent %0 which, with fev exceptions, he has deen sdle to botd Mu
04 snswer a series of questions is truly remarkable,

The acoount of the 1956 episode on the fourth page is the first publicaticn
of & case in which the results of Versens adninistration have been used t0 support 8
clain that lead polsoning was the csuss of chronic kidney damage,

A llaited supply of sdditional coples of Dr, George's pspsr is svailable for
distribution to our Deabers on Tequsst,
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A REVIEN OF CFRTAIN HEALTH PrOBLFMS ASSOCIATTD TITH LIAD®

Dr, Mllim 2, George
1 Chief Medical Officer
4 Conaclidated Zinc Proprietary, Ltd,

1 Anong problems in pluzbisa vhich sre of special medical intereet at the
present tire are the followingie

1, The use of Versene in relstion to industrial lead
] axposure vhean it i edinistereds

; (a) Curstively

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

ek (ne

3 ' i. have never shown c¢linical evideace of plucbism, or

3 4 14, have suffered from episcdes of scute lesd poisoning
. ‘ rany years previously, or

1

] @ 114, are suffering froe chronic degencrative discase
which could possibly be consldersd to be csused,
aggravated, or accelerated in onset by axposure to
aininmal quantities of lead insufficiect to produoe
¢linical canifestations of leed polsoning.

Pro&zhcticalll

to prevent the onset of disabling plusbisa in lesd
workers with reised urinary lead excretion but with
no signs of clinical plubisa,

Lol dnaoloanc

]
? (©)

TR~
r

i1, %o prevent the possidle later develofrment of chronie
. 1 degenerative discase in lead workers, both with and
3 ; without raised urinary lead excretion, but with no
eigns of clinical plurbisa,

4 111, to a1l lesd workers, to dininish bone snd soft
g : . tissue storags of lead,

24 The value of oral sdzinistration of Versene 88 compared with
its sdainistrution by intrevenous infusion,

5“. P
A presentation st the 29th Anmmual Meeting, Lead Industries Association,
Chicago, IN1,, April 24=25, 1957, with revisions by the author,
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Or. Williea 2, Goorge —-dw A Review of Cartain Health
: Problems Associated With Lead

3. Fossible short-range and long-rangs hammful effects of
VYersene adwinistretion,
L, The asount of urinary lesd excretion produwel by Versens
in persons with no industrial leed exposure,

Se T™he relationship of cardlovascular—rensl dlseass to
(s) Antecedent attecks of scute lead polsoning.

(b) Erposurs durirg s working 1ife to quantities of
load insuificlent o produce clinical syeptoms
of lead poisoning but knows to be higher than
those to which the genersl community 1s expoted,
This may be revealed bty

i, high urinary lead concentrations,

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

114, high bone lesd concentration discovered Suring
life or st autopey,

(In this rogard, the work of Dr, D, A, Benderson, in
y Justralis, sppears to have eetadblished that oxcessive
@ 1oad exposure 1n childhood 1a frequently followed by

the develojrent of a progrossive ronal lesion which

ultizstoly leads to esrly death froa renal fatlure,)

Refarences

De A. Heoderson: 84 Follow-up of Cases of Plumbism in Children®
Australssian Annals of Medicins (195L) III, 3, 229

D. A. Bendersoni Crronis Kophritis in Queonsland®
Australasian Amnals of Nedicine (1955) IV, 3, 163

Do As Hendersons "The Renal Content of Bono in Chronio Brightts Disesse®
Adustraslsasian Annsls of Medicine (1957) (To sppear shortly)

(Ine fourth peper, Henderson will describe the renal
pathology resulting from axcessive lead adbsorption
during childwod,)

(c) The intermittent relesse froa storage in the tissues of
incroased amunts of 1oad as a result of infoction,
starvation, diet varistion, eto,

b The use of the measuraszent of bone load concentration to
sscertain the relutionahip of some Cascs of chronic cardiovasculars
% Tenal disease to sxcossive load absorption, eithar in childhood or
in industry, '
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Dr. Willise B, Ceorge S =% A Review of Certain Hesalth
o . Prodla=s Aseocisted With Leed .

Te T™he 1nportance of swest as 8 yehicle for the excretion
of shaorbed lead and the effecte ganerally of tecperature
i ot lead abecrption and excretion,

Referances

De Os Shiels; ®Ths Elizination of lead 119 Sweat®
Austrslasian Annals of Medicine (195L) IIT, 3, 225

D. O, Suislss "Industrial Lead Poisoning in Relation to Climate?
) Auvstralasian Annals of Kedicine (1955) August

: 8. The effects of dist on lesd sbsorption and excretion,
: includirg the possibility of the axistence of metsbolic
chelsting sgeats,

It is izpossible o refer to all the above aspects in the time svalladls, but

reference will be mads to some of then, especially to those %0 which most stten
Las been paid by Australisn inwvestigstors,

As far as industrial lesd poisoning 1 concerned, many years ago, in what
were apparertly very tad worxing eo%amzm, ascute lead poisoning frequently cocurred
st Broken HEill, where oxidiszed carbonate ore was then deing mined and smelted, snd st

i

Fort Pirle, where lead smelting and ref ware conducted, Commiseions of Poquiry
were held 4n 1920 at Brokea Hill and 4in 1925 at Port Piris, and in the reports of
both, the incidonce of lead poisoning was commented upon,

i Pollowing these enquiries, working conditions in both industries were greatly
iaproved, cxpensation was provided for incapscity as 8 result of lead poisoning, and
Bedical boards were estadblished to examine and certify,

There has been very little evidence of clinical lead polsoning in either
place for many years, At Broken Rill, since 1940, only five cases of lead polsoning
have been certified, Four of these cases Quickly recovered with treateent snd res
turned to work = three of them had been working in a lizited retrestzent procoss of
&1 01d &up consisting of highly oxidized materisl, At Port Pirie, only one cass of
pluzbiss has deen certified in the last six years, In doth places, notification by
pedical practitioners of suspected cases of lead poliscning 18 required under the Act,
Recent interviews with genersl prectitioners in both localities confira that they are
sesing no evidence of adbsorption of hamful quantities of lead,

Sevaral hundrod cases of lesd polsoning occurred in the early nineteen~
thirties in lead xines situatod in the north of Queensland, At that tine, cerdonate
ore was being mined and scelted, MNedical supervision of workers was iratituted,

3 working conditions were imfroved and the inoldsnce of lesd gohoni.n( speedily de= -
: tressed, Today, with the Eining of sulphide ore, cssos of lead polsoning occur only
wong men emj:loyed Ln the smelter scotion of the operstione, Two or three such oline=
4 fcel cozes occur per year, though quite a nusber cf wen show latoratory evidoace of

wcessive lesd absorption, Men 80 affocted are given work eway fros a lesd hasard,
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Dr, Willian X, Ooorge e A Review of Certain Health

Prodless Associated Tith Lesd

8scondary industry contributes a few cases of load polsoning per year in ald
stated =~ e,8, a0ng bridge painters ecployed recoving old lead paint froa bridges,
and arong ken enceged in the handling of ecrap batteries, 8uch pen are medically
axanined regilerly and (6 18 vnurcal for olinical lead polecning to develep, Men
shwmwing relsod urinary lead excretion are givea work sway from thls hLassrd,

In 1956, the "Werecnate test™ for lead poisoning wes rafsed at Broken B{1Y
in 8 clair for cozpensation for lesd polsoning. A Riner thers tecame disadled as @
result of chronic nephritis, He wes twice exazined by the statutory medical board
and 8 certificate that his disablenent was dus to lesd polsoning was refused, He had
worked et Erokea Hill, in sulphide ore only, since 192L, Hs had never suffered {ros
symptozs of acute or sutscute lesad polsoning and his urinary lesd excretion was 0,02
BEa per litre, He was senit to Sydney, whers he waas given an infusion of & Versenate,
This resulted in the urinary excretion of 0.6 mga of lead per litre. In bis report

following his exaairation of the man, his physician stated that this resuls incice-
teds

{a) that the worker had an abnormal quantity of lead stored
in nis body,

(V) that he had been axposed to axcessive Quantitiss of leed
st his work, and

(e) that the result of Varsene adzinistration confirmed his
opinisn Lhat the chrenis sephiritis Iros which tha worker
was suffering was due to lesd poisonirg., He quoted the
orinions of many Loduatrisl physiclens that lsad could
causs rensl dazage,

It 15 trought that this 19 the first occasion on which the resulte of lesd
extretion in the urine following Versens sdsinistration have been used to support &
claim thst chronic nephritis was dus to lesd poisoning. e feel that, probadly, if
Versene is given to any worker «xposed to sn industrial lead hazard, a high urinary
lead excretion will follow, compared with that produced in persons with no indurtrisl
axposure, In the present state of our knowledge, we do not know that we could sstis~
£y & court that an sboormally high asourt of lead, set in the bones ae calcium lead
phosphate or lying in the soft tissues, doos not shorten the life of a worker or pree
Judiclally affect his health, We feol thet we have insufficlent inforvation of the
quantities of lead which could be prodused, by the adeinistration of Versene, in the
urine of incdustrial le¢ad workers with no syzptoes of $llness snd with no signas of &~
sease. If this 1s grester in amount than that which can be produced in nonexposed
workers in similar age groupe, 1o 1t of any clinical significance?

Some intereeting work on the excretion of 1esd 1n the swest haa decan re~
ported by Shiels, Shisle hss pointed out that, at Mount Isa in the tropical north
of Australias whare lead sining and smalting are carried out, all persons excreting
0,30 mgme or more of laad per lltre of urine have sove svidance of olinical leed
poleoning, Whareas {n Melbourne, in the tecperste south of Australls, only 62 psr
cont of workers excreting 0,30 wgns per litre or nore show clinical evidence of lesd
poisonings He ehows that, st Mount Iss, the dally axcretion of fluld fs of the order
of one litre of urine and 2,5 litros of sweat per day, whersas in Kelbourne, the
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daily excretion of fluld 13 about 0,5 litres of sweet and 1,5 litres of urins, Thus,
with 0,30 vy of lewd par 1itrs of urine and 8 like concentraticn tn the sweat in
each place, the total cally lond excretion {n fluide at Mount Isa would be mcre than
on.e BE3 per Gry, wheroas {n Melbourma, the daily lsad sxcretion ia fluids would
seount to adout C.l memas only. At Jount Isa the blood, orgens and tiseues of the
body would be in contact vith more then one mga of lead per day, At Maldourms, wth
tha urire ghowing the eas lesd concentrition, tne tissues would be in cootact with
only Cub £gn of lesd. Thore would thus be 8 grester chance of finding cases of lesd
polsoning sanng persons excreting 0.3 mgn per litre of urins at Mount Iss than sacog
those excretirg 0.)0 mga in Melbourne,

On the other hand, ssmning a constant amcunt of lead absorption daily, there
would De & greater axcretion of lsad in the hotter months than in the colder months,
80 that there would be presumably less tissue lesd storage, Therc would be less
chance of lead polsoning developing in the sumier than in the winter, provided con=-
ditions of exporure were the sane, Shiels concludes that increased elimination of
lead in the swost may have an Lrportamt bearing on variations in the evidence of lesd
sheorption as shown by the amount of urinary lead,

Referring to poniniustrial lasd poisonirg, sone very interesting work has
boen reported recontly {rva Cueensland, $nis state has always been very ¥lesad con-
scious® becsuse of a former lead hazard te children, For more than SO years, clinie
clans in Queensland have been convinced that one of the sequelae of lead poisoning
in childhood there has been the develotment of chronic renal disease at a cospare=~
tively early age. In 1929, Nye conluded that children in Queansland were expesed to
8 lead hazard whilst playing, during tha wet season, on the lead painted wooden veran~
dahs 30 commxn thars, They licked reis érope off the veTsndah rallirgs, He shewed
that there was an abnormally high incldence of lead poisoning amrng Queensland chile
dren, e.g.; froz 1517 to 1526, 428 childrea were trested for lead poisocning in the
Brisbane Childrents Hoapital, whilgt during the saxe period, only four children were
treated for lesd polsoning in Sydiey, three in Nelbourne snd one in Adelaide,

Along with this high incidence of lesd poisoning in children, study of the
death rate froa chronic nephritis showed that the death rete froa this discase in
Quecraland in the 1040 age group was more than three times ss great as that in other
states,

As & result of this and of many other reports, lsgislation was introduced ia
Quemnsland about 1930 which forbade the use of lssd—containing paint on the intertor
of Icuses st halights which children could reache Within the last yvar, in Quecnsland,
the loglelation has beva further anended and now the #ale or manufacture of lead care
tonats as & paint substance has been completely forbldden, ¥o bullding may be paine
tad, either intariorly or exteriorly, with s lead peint of any doscription, exceit
that, on certain decorstive boarda high up {n tha tulldings, such ss fascis boards, @

Ieud1pcln'. of up to 5 per cent msy be used. Red laad pay still be ured on structural
stoal,

It 15 now clalped Uiat, in rocent yoars, an improvemont in the statistics of
death froa chronic nsphritie {n younger age groups {8 evidant,

Dre Do A, Hondorson, es 8 result of work st the Queanaland Institute of Hedle
¢sl Rosearch, has recantly reported sces extremsly intercsting conclusions on the
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relationship betweon scute lesd polsoning in childhood and the developrant of chronio
renal dieedse, It would sppoar that he has convincing evidence thet this comnection
dose, {n fact, exist, His work has appeared in the “Auatraleslan Arnals of Medicine®
at intervals eince 195L. Eefersnces to these papers have beca glven above,

In his first peper, Randerson doscrides how he rtudied the after histories

of children w'o had bean treated for lead polsoning in the Hospital for 8ick Chile

drec, Brisbane, botwsen 1915 and 1935, Trere wsre L3l children in the group, with
6ges ranging from 2 to 12 years snd cooprising 149 malas and 232 fonsles, The fol=
lowwup was made by enquiries in the Departzment of the Reglstrar Oeneral, st eleo-
torsl offices, and by exaxination of sarriage records, cesth registers, etc, Some
information was ottained of )S2 of the L0l children, Of these 352 children, death
certificates ware seen for 101 forales and 6L males, These included five war doaths,
III cT thiese deaths occurred between the ages of 1 and LO ysars, The mortality rate
for the wole series of children was LO,LOL per 100,000, whereas the aversge Wortee
1{ty rete froa all csuses in the gcncrli population of Queansland for persons aged

1 to 0 years L3 46) per 100,000,

Of the 155 deaths, no fewsr than §4 were certified as being due to chronis
pephritis; an additional 1L deaths were certiffied .« being due to other possidle re-
cal causes, e.f. Ceredral hemorrhage, giving a total sortality rate, from recal
causes, in this group of 206,932 per 100,000, The avarage nortality rete {rom sll re-
nal canses in the general population of Queensland 1n the 15-{0 sge grouwp is X6 per

' m.m.

The ¢Gurstion of 1ife before death fros renal causes, after sdnissiocn to hove
pital with the dlsgmosis of lead polsoning, varied froa 6 years to 3 years,

Bven after the subtraction of all renal and vascular desths, an excess of
mortality from other causes was noted, Kany of the other csuses of death Certified
could represent the sequelae to lead polsoning, e.g. such certified causes of dexth
a8 Bdemontisa,® Sencephalitis,? Sconvulsions,® %scute nephritis of pregnancy,® ete,
Thers was 2ls0 8 high ceath rate in the group from infective causes which could pose
sibly be related to chronic 11ll-health sssociated with decressed resistance,

Of the 187 mexbere of the series stilll alive, information adout 101 was obe
tained, Of these, 17 have hypertension and albuminuris, ) have hypertention, 5 sre
sotally defective, ) have peychoses and 2 are blind as o result of optio atrophy,

In his second paper, *Chronic NKephritls in Queemnsland,® published in 1555,
Henderson concludss that, since 1870, Queensland has had & higher mortality from
chronic nephritis than the remainder of Australis, This higher mortality wss obe
served to affect first the younger age groups and then oller age groupe in succeseion,
until the oldest sge group to be affected, 50-59 years, was inwlved adout 1930,

Tris higher mortality has now begun to docline, first ia the yourqger age groups and,
1f the presaat trend cominues as appears luo{y, the rortality in the S0-59 years
age group should drop to that of the other atates of Australis about 1990,

W.en the incroased sortality was at {ts zaxizum, chronilo nephiritis was one of
the coemonly coertified causes of death for persons under the age of LO years, Ap-
gmuimuly 160 persons between the ages of 10 and 60 years disd esch ysar in Queons~

and 1n excore of the number who would have dled had the death rate from this disease
Lesn the sane 40 that in other states,
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Henderson points out that this excess mortality is best explained by the so~
tion of sore neptirctoxic sgent on the children of Queensland which would have ocme
renced scting avcut 1570 and gradually cizinished aftor sbout 1920, This agent inie
4 tisted changes in the kKidney which lesd to death froa chronic nephritis ia froa 10
‘ to L: yoars,

In this second paper, Henderson leaves 1t at that, but in his third paper,
ectitled *The Lead Content ¢f Fore in Chronic Brightfs Discsse,® he concludes that
this nephrotoxic agent was excessive lead absorption in childhwod., In this paper, he
reports the reevits of the aralysis of the lead content of tone from the ¢alvarium
and from portion of & rid from &9 sutcpeies in Bristane (possible lead exposure in
childhood) and 197 in Sydney (no childhood exposure), He found that the dbone lead
cortent of persons without chroaic Bright!s disecase and who resided in Quecasland is
of tho saxe order as those ww had lived outside that state, He also shows that the
lead coctent of beno frea subjocts aged 20 to L9 yrars, borm and dying ia Quecnsland
froa chronic Bright's diseaso, is sigrificantly higher than that of subjects pot
suffering froa this diseasco, In 35 rales and 31 fomales, sged 20 to L9 years, bom
and dying in Quoensland froa chronic nephritis, the toan bone lead content »as 7,10
] 23 por 100 gns of moist bore in rales and 1.9’! in fmales, whilst for persons in the
; sans ags group and not suffering froa chronic Brightts disesse, the mean was )91
PgDe per 100 grans in males and 3,34 ng=s in femalos (calvarium booe), .

@ Honderson found thst, as & result of autopsies on patients dying outside
Queonsland, rost cases of. chronic renal discese tong them could dbe allotted by
clintcopathological cxsaination to one of three dofined and genarslly socepted etice

logical groupes
(») chronic glomsrulonephritis,
(b) chronis pyelonephritis, and
(c) those associsted with hypertension ss tho prisary condition,

Then, husover, an attecpt wis made to allocale to one of the sbove groups the
S9 cases of death fros chronic nephritis in Queensland in the 20 to L9 age group, 1t

1 was found that only 12 of these could be 80 classifisd = five to chronic gloseruloe
rephritis, three to pyslonephritis, four to hypertension, Forty-eeven were regarded
8s being of undarterained cause, 7These cases could only be ladbeled Thypertension

with reral failure,® They had no history of acute nephritis, of long-e#tanding
urinary infectlon, or of cedecs, prior to that sssociated with terminsl cardisc
fsllure. Thelr urinary findings gave no indication of the etiology of this renal coae
dition and the general histologicsl picture was one of marked disappearance of renal
tissue without indication of cause,

ki bl il b

The bone 1esd content of the 12 subjects with chronis Rright's diseane of
known cause was found to be of the sams order as that of persond not suffering from
this disease,

For the &5 females and 22 rales in the group for which no rtinlogical dlage=
nets was pade, the mean laad values in the calvarium were 8,LS ngns per 100 gne in
sales and 8,04 in fomales,
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! Fendersor, then proceeds to dlacuss the possible origin of this high bons lsed
and enuztrates three possidble Causesy

(a) 4s all had chronic renal disesse, retentisn of normally
© absirbed lead by felling kidheys may have beeni reepon
‘ibl..

(b) Thare may have been some disturbince of metadbolism
whereby a large proportion of ncrxal lead intake wes
absorbed,

(c) There may have been excossive absorption of lead due to
excessive exposure,

Each of these peseibilities is dlscussed., BHe finally concludes that there
hsd been in these csses excessive abscrption due to excessive exposure,

2 In those with a high bone lead, in only one r2le was there a history of ine
dustrisl lead poisoning, Four rales had s history of lead poisoning in childhood and
a £ibling cof another had suffored from childhood lead poisoning., There has been no
industrial exposure to lesd of fexales in Queensland, and no other lead hazard to

: - sdult females is known to exist, Six of the females with chronlc Brightts disease

3 % and a high bone lead content had histories of lead polsoning in child@wod,

N

- Sumarizing his conclusions, Henderson points out that it is known that
1 there was in Quecnnland for cany yesrs a serious and widespread lead bazard to chile
1 dren and that it has been shown that, wnhere & lead hazard exists, investigations of
oiblings and as3mociates of children with pluzdisn will revesl pacy sdditional ine
L 4 stances of grossly excessive lsed absorption, with few, if any, scute clinical mani-
festations, The sbove facts make it most probable that the excessive lead in the
bones of nearly all these young individusls with chronic Bright's disesse was #0=
quired during their chil@®owod, He goes on to say that his investigations provide a
link between the chronic nephritis in Qucornsland and excessive lead sbsorption in
childhood,

v

He further suggests that the estimation of the lead content of bones in
cascs of chroaic Bright's dlsease cay well have a wider applicstion, He pointe out
trat plustis=, both industrial and nonindustrial, clinicsl and subclinical, cocurs
in nost civilited com=unitics and that, dospite suee doudt, particularly in America,
there i3 8 groat deal of evidence that lesd adbsorption can produce chronic renal die
scase, Ho susgesta that cases of chronio Bright's 4lsease occurring outside
Queensland mny also be due 0 pluntise and that the routine determination of bone
load at autopsy, in cases of chronic renal dlscase witinut obvious cause, Bay elucie
date their eticlogy. This s supported by the fact that, in the group born ocutside
Queensland, thereby svoiding the special hatard in childhood, a nurdber of cases of

B o g

g il e b

chronio Rright's dlseass had high tone 1aad, It e0 happens that all thess wsre pales
3 b in the older age groupe, suggesting wn industrial exposure,
p k- -

@ Honderson exphasises that the btone lead content 18 of etlological signifie

cance only when considered in conjunction with clinical and histological dats,
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Henderson finally concludes that eome cascs of chronlo Brightts disetse in
Quoenslend in the 20-L9 age grou) can be sscribed by clinicopsthologlicral studics to
known causes, but the larger propertizn, 6) per cont in the present series, ocannot
be 00 sllotted, 7The bone lead content of thoae cases of imxwn tinlagy 48 the sane
88 that of peracrs dy'ng without chrenic Brightts diseass, whereas the bone lead
content of tha group of unknown oticlcgy ie significantly higher, This high boue
lead ccntent 13 due, with fow oxceAicna, to cxcessive absorption during childwod,
Borie lead contant cen be used, in cases of chronic Bright's dlseass, a5 & valid in-
dication of excessive lead sbsorption, and 1ts cetination may provide a clue o the
atiology of soce of them,

In a fourth paper, Henderson intends to dliscuss the pethology of the kidney
sssociated with the presence of high bone lesd content,
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