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THE PROPEYLAXIS OF PLUMBIC InTOZICATIOH

Ry Iire. flberto C. Peralta Famos & Ju=zn M. Oberrio Jr.
(of the liedical Staff of the Obras Saniteriss ce la Hacidn)

One of the princival problens of industrial medicine iz that refering

to intozication produced by the use of hesvy metals &nd especially that con-

The bzttle against plumbism shoulc be frocec from two points of view; the

.

srophylsctic end the curative. The first is of far grecter importance to us
and ve chell desl with it in tnis work. To this purpose the steps lawcn to-
sucvress industries that use lesd shoulc be considered, replzeing them by

ick less toxic netier is empioyed, and in tids respect there exist

jeccted lews end ordinences ruling those inducsitries tliet use lesd ané others

wiblting the use of matters containing lead.

Le can mlke a classification of those incustries thot sredisnose plunbic
intoxiention cividiryg them inteo two groups. In lie first enter the so called
dangerous occupatioﬁs, among which renk the press workers (linotypists), elec-
tric storage baticry voriters anc those workers in charge of laying out tele-~

phone wires. Verious citotistics show that about a 27 per cent of the workmen

sre invoxicated.

In the second group we must consider those industries in which the workuen

come into sccidental contzct with the materials that are capzble of producing

the intoxicztion. Anongst these ve nust mention one that Lolis perticilsr irter—

cst for us and is that refering to worlmen in chsrge of lining ilc iven cheets
of the water depocsits with substerccs thet meke them less corrosive, cceing as
how ties arc generaily covereC with paint nace on & lead besis.

By individusi sné genersi prophylaxls we must ek c-inlo considerction the

naeture of the noxious mutter snd the ways of penetrating into the orgeni
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One of the princiral oroblems of industrial medicine iz thet refering

to intoxzication produced by the use of heavy metals snd especially that con-

The bettle azainst plumbism should be frcec from two points of view; the
prophylaciic wnd the curative. The first is of for gresicr importence to us
and ve sghall deal with it in this work. To this purpose tiie steps Llaken to
suppress industries that use lead should be considered, replecing them by
others in which lesps toxic metler is employed, and in tiis respect there exist
irojected lews and ordinances rulihg those inductries that use lesd snd cthers

Te can make a classification of those incdustries that redispose plumbic
intoxication dividing them into tws groups. In lie first enter the»so called
dangerous occupctions, among which rcenk the press workers {linotypists), elegf
tric storaze battery woriers and those workers in ¢ ¢ur5e of leying out tele~
phone wires. Various ctotisztics show that about a 27 per cent of the workmen
are intoxicated.

In tine second group we rust consider those incusiries in which the vorkien
come into accidentsl contect with the msterials thet are capeble of wroducirg
the intoxiceation. Amongst ithese vwe nust rention onc thal nolces pariiculer irter-
¢st for us end is that rcfering to worimen in chorge of lining tihe irvoen cheets
of the water depcsits vith substarnces thot mere than less corrosive, sceing a
hovw tler are generaily covered with paint mace on & lead besis.

By individual éﬁd genersl prophylaxis we must teke into consideration the
rature of the noxious matter and the ways of peneirating into the orgenism.
Pékely de Iisseldori cdeuls with this probrem ir an extensive publication. - Pekely
points out thet the different lead compounds show o different so*ubLlltf in the
orgenic liguids, and to lhis is the danger due depencding sreatly furthermore,
as an intoxication. factor, on the éo callecd pulverization faculty.

The menners o'i"' absorption of the toxic beirg cealt with can be considered

as three:
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sriance though ceses of intoxication produced by naving

103

the nands submerged during a long time in liculds conteaining lead selis nave

2

“as considered until 2 short tise zgo s the prirncipal wofe of absocrptien.

™3

he toxic is introduced by way of crinks with leaded water or by the ingestion
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of toxic substances for suicidzl or sbiortive purposes. LAmong
Juced by the ingestion of leaded drinking woter we should mention the observe-
ticns presenved to the Peris Academy of Hedicine on itre verification of great
enlcerics in those willages where The water for consumption was very poor in

selts, the invoxication taking place becnuse of the water dissoiving Ul

oi tue piping. It is & proven foet thet distilied water sttacks lead; wistiliec

&nd boliled “ster hes o more lutense action wiidlie on the oither hend vaeter contain-
inz it, forming & leyer of carbonates on the wall

of the wipings thet prevents the vater from coming in direct contact with then

J

zné therefore inneding the action of sane on the lezd. From the gtudies presented
to the Paris Acsdemy, the conciusion has béen arrived ot that intoxicetions of

a hydric origin develored in th osé localities that consume wsier poor in saltis,
lime erd acicz and thot sre little minersalized, have & PH close on 8§, having

in some of the enalysis practiced that the lead content reached 12 milisrems per

In the digestive way, intoxications of professionsl origin should also be
zerntioned. In these coses the touic is teken to the mouth by mezns ol Jdirty
nencs, be 1t by smoking or by tooth-picks or it con also be taien by the saiiva

tnat traneports the leod deposited on tihc wmhisrynx by brezthing. Once ingested,

in tLe stomach the toxic tronsforms itself into soluble lesd-chlioride, the mein



Znd. TIGESTIVE

“ag considerec until a short tine ago s the prineipsl mede of abscrgtien.
The toxic 1is irntroduced by way oi Grinks with leaééé weter or by the ingestion
of toxic =substa ﬁces for suicidal or sbhwortive purposes. Lmong the cases pro-
cuced by the ingestion of leudca drinking water we should mention the observa-
ticns presenved to the Parils Academy of }Medicine on the verification of ereat
epicenics in those villages where the water for consumption was very poor in
-

szlts, the intoxication taxing place because of the water diessolviug the lead

of t:ue piping. It is © proven fact thet distilied water sttacks lead; <d<istilled

=

and tolled vater hag & more intense action while on the other hznd veter contain-
ing carbonic =cid dees not attack it, forming a loyer of carbonates orn the wall
 the pipings that preventes tae vater from coming in direct contact with thenm

and therefore iroeding the action of same on the lead. ZFrom the gtudies prezented

to the Paris Acecemy, the concliuslon has been arrived at that intoxicstions of
& hydric origin cevelopged in those localities that consume wsier poor in salis,

iime eré acics end thot ere little mineralized, have 2 PH close on 8, having found

"!

in some of the snalyeis practiced that the lead content reachedeE milizrens per

In the digestive wsy, intoxications of professional origin should also he
amentioned., In these cases the toxic is teken to the wouth by wmeens of dirty
nendés, be i1t by smoking or by tooth-plcks or it can alsec be taxen by the saiive
that transports tar leed deposited on the pherynx by bresthing. Once ingested,
in the stomach the to cic transiorims itself into soluble lecd-chloride, the mein
part of the absorption teking place in the small intestine, pazssing then to the
liver and on arriving to tne hepatle cells is ondy vartiaily absorbed, the rest
being zpein eliminsted by the bile. In this menner is expleined how only port
of the toxic is absorbed.

dra. BY LTHLALING

ffter the studies nmode in regent tLﬂ(u, it io the mort imsortsnt. It has
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beernn nroven that the toxicit; of tue leced inhsled Is ten times grester than

that ingestec. This is cue to the fact thet all salis, be they soluble or

not, are =teorbed at the heizht of the pylmonary alveolus, passing %holly in-
tze circuwiatory flow, there not existing consequently ony fiiter ss in the

cigestive veay.

In trat absorption, the presence of czrbon dicxide In contzct with the

sociunm bicarbonete of the orgenic licuids is of prime importance.

7,

In tuils mode what is zlso very importent is the form of bresthing, it
beinz proven That with 2 good nesazl respiresition 60 per cent of the iead in-
heled is stopped, while by buccal respiration, 80 per cent resched the pulmo-
nary alveolus, The lead on resching the blood is transformed into colloidal*!
lead-Givhosphete and pertly into colloldasl leacd—triphosphate that is deposited
on the bones buit under certsin conditions is trensformed zgain into collioidel

te intoxicetion.

I‘J

lesd =diphosphate, thus explzining those cases of le

PEOPHYLACTIC MEASURES

The prophylaxis of this intoxication cen be civided into indivicdual arnd
genersl prophylaxisg.
Tor the purpose of oriernteating the individual prophylaxis, we should Keep
in mind:—
Age.~ It hos been proven that intoxicution is more frequent in adol-
escents than in sdults,

Sex.~ More frecuent in the femenine seX.

———

Ccndiﬁion of heslith.- Certain morbid cases aggravate the intoxica~
tion: tuberculosis, syphilis, arteriosclerosis, hepatic insufiicienciecs and
aiéoholism, the latter being a predisposing fector.

RESPIZATORY iiFANS
Breathing by the mouth, as we have mentigned zbove, ig a predisposing fzc-

tor just as also is tie proionged bresthing that con be observed in certain af-




cigestive wa¥.

In tizt absorption, the presence of carbon diciride in contact with the
sodium bicarbonete of the orpenic licuids 1s of prime importance.

In t.:ls mode whet 1s sliso very inmportent is ithe form of bresthing, it
being proven that with 2 g£ood nzsal respirztion 80 per cent of tne lead in-
neled is stomped, while by buccal respiration, 80 per cent reached the pulmo-
nery “;veolis. The lezéd on recching the blood is transformed into colloidel
lead—-divhosphate anc parfly iﬁfo colloidal lead-triphosphate that 1ls deposited
on the obones but under certsin conditions is trensformed zgsin into colloidal

lea(-diphosphate, thus explaininz those cases of late intoxicstion.

PESPHYLACTIC (MEASUEES

~ . e . '

The prophylexis of this intoxication czn be cdivided into individual an
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neral rrophylsx
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Tor the purpoge of orientsting the individual prophylaxis, we shouid keép
ﬁ1mhx¢—
tge.~ It hos teen proven that intoxicetion is more frecuent in adol-
escents thenn in sqults.

Sex.~ ilore frecuent in the femenine sex,

Cendition of heslthe-~ Certailn morbid cases aggravate the intoxica-—
tion: ‘tuberculosgis, syphilis, erteriosclerosis, hepatic insufficiencies and

aléoholism, the latter being & predisposing factor,

REBPIZATORY FANS

Breatning by the mouth, 2s we have mentigned sbove, 1s a predisposing fec-
tor just as also is tie prolonged bresthing that can be observed in certain sf-
fections. -

Tnuiur ity.—  Certain people sre imrune to lczd, but it is not imown whebher
it is = congenitel or zn accuired immmity: there slso exists o certain degree

-

of zcustoming: cnes self to the toxic, cemonstrsasble because the szilments that

resent themselves in the workmen that sre intoricroted repeciedly are cach tine

less intense.

KNE ant1an2o



Cominy trcX to the ptophylaxis itself, we should ‘et indicste the hy-

gienic sttention tending to avoid that the toxic come into contact with tie

mucus of the resplratory and cigestive passages which are the principal ways

geeing as 10w the cutereous is of little importance,

The worxmen czhould be advised not to take their dirty hends to their mouths
snd not to uze itooth-picks while working and once their work is over, wash their
nends thouroughliy, preferebly with sulphurous soaps, wish their besrds and mus-
tzche and csrefully brush their teeth so0 as to eliminate tire particles thzt may

otnervise have renmsined., Smoiing should be prohibited during working hours and

!.J 0

L€ wortmen should be obliged to keep their nails as short as possible so as to

zvold the touic iron getting in below them, or slso, the use of rubber gloves
ey e implanted.  flso they should be sdvised not Lo go around barefooted and

ey LG

n, which shoulc. be removed when not woriking,

'..n

to use speclal clothinz for working

s & means to not take the toxic to their homes.

d.

his

o

is the introduction by bresthing is the mout important, it is sgainst this
thet we shoull excrt our prophylactic care. For this purpose, dry work will be
substituted by hunid and the workmen shell be provided with speciazl masks to avoid
the inhaled lead from coming into contzet with the pulmonary alveolus. These
shall be metalic musks made of verious supcrposed lsyers numbering more than ten,
uﬁ for it hes been proven tnzt from 30 to 80 per cent of the inhaled lead passes

)

tirougn ordinary breathing mmcsks and thet it cen pess throush as miny as six metal

~

leyers. Hevertheless, the continous use of the nerfect mask is rot possible for

ary len:ith of {ime beciuse 1t ic toon heavy, for which resson the wrovhylexis shonlc

<

KE 001+

e cirected wrincipelly tovwsrds nyglenic steps tiat excluce custinc lced vapour.

PHETAL PROPIXLACTIC LTLCURES



O P
THAGIRELIC EXASURLES

The worxmen shoulc be advised not to take their c¢irty hencs to their mouths
and not to use tooth-picks while working znd once their work is over, wash their
hands thouroughly, prefercbly with sulphurous soaps, wash their besrds end mus-
tache and csrefully brush thelr teeth so as to eliminate the particles thzt may
otnerwigse have remszined. Snmoiting should be prohibited during working hours and
e workmen should be obliged to keep their nails ag short as possible so zs to
avold the toxic irom getting in below thiem, or also, the use of rutber gloves
may be implanted. Alsc they should be acdvised not 1o go around barefooted and
to use spe=cial clothing for working in, which should be removed when not working,

to tkeir hones.
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this as & means to noi take thb
As tne introruction by bresthing is the most important, it is sgainst this
thet we shoulc excrt our prophylactic care. For this purpose, dry work will-he

substituted by humid and the vworkmen shall be provided with specisl masks to avoid
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from coming into contzct witl the pulmonary alveolus. These
shall be metalic nasks made of vzrious supcrposed lsyers numbering more than ten,
for it hes been wproven tnot from 30 to 80 per cent of the inhaled lrad passes
tirough ordinary breathing niasks end thaet it can pess throush as nmny as six netal
izyers. Nevertheleés, the continous use of the perfect mask 1s not possible for

any lensth of time becsuse 1t 1s too heavy, for which resson ithe provhylaxis should

be directed wrineipally towsrds hygienic steps that exclude custinc lcad vapoure
GPNERAL PROPIYLACTIC FTASURES

The messures of senersl provhylaxis csn be summed up as foilows:
a) Tell verntilated pr renisess

b)  Repldcecuent of dry work by humid.
c) Installing of sir removing epparatus so as to avoid the dust ang
lead wvapours from cdming into contact with the miicus of the res—

.
vlrztory nascrie,

]

d) inotelletion of Cressing roome, wesh-stunds and. water vroef flocrs
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and ‘walls on the working premiges

e) General end populsr measures of instruction should be tsken. DBy
neans of conferences, signs, etec. alcoholism snc tue use of tobac-
co, predisposing fectors of grest imvortance, shall be combatted:
the workmen shall be instructed zs to the proper nutrition tuey
should take, bused principslly on foods rich in fats; it would
also be zood to zdvise the workmen as to the conveniency of drink-
ing & good cuantity of milk before going to work as it contains
e great cuentity of fet. Individual prophylexis should also e

rizde of ¢ommon use taking measures to avolid this intoxicstion,

whils it is »ossible, all industries that employ meterials that contain

Zead shall be rernlzced, TFor this reason the use of nzints mznufzctured on a

jo

besis 27 lead for protecting the iron sheets of weter depogits 1s not advised

3

and these shoulsd be replaced by zinc metzlliizing.

By metallining is vnderstond the vulverization of & metal in fusion by
mezns of a specicl appurstus invented by Schoop in 1310 and wﬁich is comnoseq
of two prineipsl ;arfs, orie of wihich melis the metsl to be used, and the other

used to pulverize it finelly on tc the substance to be protecited, by wmeans of a

Lastly we should mention that in the struggle asgeinst pluabism, there is
as vuch importrnce attached to the periodical medical visits to the working prem-
izes as 1o 21l ihe aforenentioned asnd the {iling of tae personel in charge of
these woris,so much s0 thot 1t has been seid that to worik efficiently against
nlunbism, the industrial, the woriman end the doctor should work together.

Ir this zericcicsi medical examination, all slisght signs of plumbism should
e investlicted, hoviig in mind for this thet vwith z zood history of the nmen it

ie poseible to catalogue thoce workmen that have suffered previous intoxicutions

and by the scustoming mentioned before, only precent siisht syu upbonis of intoxi-



the workmen shall be instructed as to the proper nutrition tuaey -
shoulc take, based principally on foods rich in fats; it would

also be zood to zdvise the workmen as to the conveniency of drink-

ing s good‘quantity of milik before going to work as it contains

& grest cuentity of fet. Individuel prophylexis should also be

(]

connon use taking mezsures to avoid this intoxication,
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rizde o

whils it is possible, all incdustries that employ meterials that contzin
lead shalil be replaced. For this reazson tie use of neints nmanufzctured on a

bzsis of lead fof protecting the iron cheets of weter deposits is not advised
and these should be replaced by zinc metsliizing, ' !

By metallizing is understond the pulverization of a metal in fusion by
means of a specici apparsius invented by Schoon in 1910 =nd which 1s composed
of two principcl .srts, ove oi wixich welts the metzl o be~used, end the other
used to pulverize it finslly on to the substance to be protecied, by mesns of a
compressced Zes.

Lestly we should mention that in the struggle szainst plunbism, thére is

visits to the vorking prem-
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as ach importsnce attached to vhe periodical meciesn
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to c¢ll the aforenentioned anc the {iling of the personel in churge of
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these woris,so much so thet it has been said that to work cifficiently against

plumbism, the industrisl, the woriman and the doctor should work together.

Ir this zeriocical medical examination, all slight signs of plunbism should

- By

e investisceted, heving in nind for this

ck

het with & good history of the men it

e

s possible to catalogue thqse workmen that have suffered previous intoxicztions

and by the scustoming mentioned before, only present slight syasptons of intoxi-
catione Turtlermore, by the rveriodiczl medical exmminetion, zll those vorkmen thet
present a morbid condition cavable of predisposing or aggravering an intoxiceation
shall be Tenoved.

To end thls, we nsy freely say that since the nrophylactical measures mentioned

sre beling applied znd nyslenic conditions of the working urewmises hove een improved,

the professional intoiication by lead has greatly Giminished in ¢ very cvicent nan-

ner, ' . KE OGI!}S;&



