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JIHE ROPEYTAZIC OF PLUMBIC TiTOXICATIO

Ry Ire, £lberto C. Peralta Ramos & Juan M. Oberrio Jr,

(of the liedical Staff of the Obras Sanitaries ce la Hacidn)

One of the princiral problens of industrizl medicine iz thet refering
to intowmication procuced by the use of hesvy metals and especially that con-
+ )
cernirg plumbism.

The bettle against plumbism shouwlc be frocec from two points of view; the

crophylectic end the curative, The first is o

iy

fer grecter importence to us

and ve chell cdesl with it in tuis work. To this purpose the steps tanwen to-

supvress ludustries that use lead should be considered, replecing them by
otherg in which less boxic netler is empioyed, and in tids respect there exist

.rojected lews and ordinances ruling those industrieg that use lesd ané others
croniblting the use of metlters containing lead.
Le can muie a claszificotion of those incustries thelt redispoze plumbic
intoxicntion ¢iviciryg them into tws zroups. In lue first enter the so called
dangerous occupatioﬁs, among which renk the press workers (linotypists), elec-

tric storagze battery woriters anc

charge of leying out tele-~

phene wires, Various ctatistics

<:
Wi

ow that about a 27 per cent of the workmen

are invtoxicated.

In the second group we must consider those industries in which the workien
come inlo accidental contect with the msterials that are capsble of producing
the intoxication. Amorgst these ve nusl mention one that Lolis perticuler irter—
¢t for us and is that rcfering to worlmen in cherge of 1iaing tlce iron cheets
of the water de pozits vith substorcces thet mese thew less corrosive, cceing o
hor the/s arc generaily covered vith paind nede on z lead beasis.

By indlividusli ond genersdl prophylexis we must teke into considercation the

o~

rature of tle noxious mutter end the ways ol penetreting into the orsenism.
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fekely de Tlsseldaorf desls vith this probrem ir an extensive publication.  Pekely



One of the princivel oroblems of industriasl medicine iz thet referirg
to intoxication produced by tihe use of heavy metals and especially that con-

nivmbism,

cerning |

The bettle azainst plumbism shouwld be fecec from two points of view; the
orophylactic «nd the curative. The first is of fer grezter imporitence to us
and vwe ghell desl with it in thnis work. To this purpose the steps lLaken to
surpress industries that use lead should be considered, replecing them by
others in which less toxic metier is emwpioyed, and in this respect there exist
irojected lews and ordinances ruling those inducstries that use lesd sné cthers
pronibiting the use of metters conteining lead.

intoxiecztion ¢ividing them into twz zroups. In lie £
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dangerous occupstions, among which renk the press workers (linotypists), elcc—

iric storagze baticry voriers arnd those workers in c¢ur5e of leying out tele—
phone wires., Various citotisztics show that about a 27 per cent of the workmen
are invoxicated,

In the second group we must consider those incusiries in which the vorkuen
come into accidentel contect with the materials thet are capeble of wroducing
the intoxication. Amongst thsse we nusl mention one that Loldg perticuler irter-
est for us enc is that rcfering to workmen in cherge of Llining itle iron cheets
of the weter dercaits with substernces thet mewxe thewm less corrosive, sceing a
hov tley are generaily covered with paint macde on & lead basis.

By individuai end genersl prophylasis we must teke into consideration the
rature of tle noxious matter and the ways of penetrating into the orgenism.
Pékely de Iisseloorf cdeuls with this problem ir an extensive publication. - Pekely
points out that the different Leac compounds show o different soiubiiity in the
orgenic ilaulds, &#nc to thic is the danger due depencding srectly furthermore,
as an intoxication. factor, on the éo called pulverization faculty.

The msnners of absorption of the toxic beirg cealt with can be concidered

as threcs
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lzt.,  FuIF CONTACT

Is of little importunce though cezses of intoxication produced bty heving

tie hands sobmerged auring & long time in licuids conteaining lesd sslts neve
[ fon -3 T <

Znd. LIGESTIVE

“as considered until 2 short time ago &s the principal mece of absorption.
The toxic is irtroduced by way of drinks with leacded wuter or by tlhe ingestion

of toxic substances for sulcidal or sbhortive vurposes. Lmong the cases pro-

cucec by the ingestion of leaded drinking water we should mention the observg-—

3 ’

ticns presenved 1o the Peris fcademy of Hedicine on tie verificztion of great

. N

evlcerics in those wvillagesz where the water for consumption was very poor in

\’1

selts, the invoxication taking place becnuse oF the water disgsoiving the lead

I,

oi tie piping. It is & proven foet thet distiiied weter attacks lead; cistilied
snG tolled vieater hes & mere ilutense action whilie on the other hend vwelter contsin-

a

inz carbonic scid does not attack it, ;urml carbonates on the wall
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the wipings thel prevents the vs té from coming in direct contact with thenm
znd therefore inneding the action of SL”e on tre lezd. TFrom the stuules presented
to the Paris Acedemy, the conclusion has been arrived st that intoxiceiions of

a hydric orizin developed in those localities that consume wzier poor in saltis,
lime erd acics and thot ere little mineralized, have a2 PH close on 8, having

s practiced that the lead content reached 12 miligrems per

p.

in some of the snal]

In‘the digestive way, intoxications of professionsl origin should also be
zerntioned. In these cases tlie tomic is teken te the mouth by mesns ol dirty
uencds, be it by smokiny or by tooth-picks or it cnn also be tasen bty the saiive
tiat traneports the lecd deposited on thc pherynx by bvresthing. Once ingested,
in tle stomach the toxic trinsforms itself into soluble lexd-chloride, the mein

-

nrrt At the shanarntion teitdine lore in The zamell dirnteastine. nagssing then a0 thie




&nd, TIGESTIVE

“as considerec until a short time ago «s the principsl ncde o
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absocrption.
The toxic is irtroduced by way of drinks with leaded weter or by the ingestion
of toxic subsita ﬁces for sulcidel or asbhortive purposes. Lmong the coses pro-
cuced by the ingestion of leadC& drinking water we should mention the observa-
ticns presenved to the Paris Académy of Medicine on tne verification of great

. .

epicerics in those villages w
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ere Lhe water for consumption was very poor in
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szlts, the intvoxication taxing place because of the water dissolviug the lead
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ol Tue piping. It is @ proven fact thet distilied water attacks lead; cistilied

“

and toliled water has &z more intense action while on the other hend viater contain-
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ing carbonic &zcic does not attack it, forming a lsyer of carbonstes on the wall

M

f the pipings ithot prevents the vater from coming in direct contact with them
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and therefore i.uecding the action of same on the lezd. From the gtudies prezented
to the Paris Acecemy, the conclusion has been arrived at that intoxicstions of
& hydric origin ceveloped in those localities that consume wster poor in sslis,

thet ere little mineralized, have & PH close on 8, having found

O

iime ené acics and
in some of the enalyesis practiced that the lead content reached 12 miligrsme per
iiter,

In the digestive way, intoxications of professional origin should also be
mentioned., In these cases the toxic is taken to the mouth by meens of dirty
hencs, be it by smoking or by tooth-picks or it cen zlsc be texen ty the saiiva
that transports the lecd deposited on the pherynx by btresthing. Once ingested,
in the stomach the to iic transiorms 1ltself into soluble lead-chloride, the main
pert of the absorption tzking place in the small intestine, passing then to the
liver and on arriving to tne hepatic cells is only cartiaily absorbed, the rest
being epain elinineted by the bilee In this manner is expleined how only pert
of the toxic is absorbed.

Sra. BY LTILLING

ffter tie studies mede in regent ttﬂ(u’ it 1o the moct imsortsnt. It has
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been proven that the toxicity of tie lead inhsled is ten times srester than

that ingestec. This is cue to the fact thet ali salts, be they soluble or

oo

not, are arneorbed at the heizht of the pylmonary alveolus, passing %holly in-
to the circulatory flow, there not existing consecuently any fiiter asg in the
cigestive Ve

In trzt absorption, the presence of czrbor dioxide in contect with the

ium bicarbonete of the orgenic licuids is of prime importance.

In tals mode what is also very importent is the form of brecthing, it
beinz proven that with 2 gooC nesal respiretion 60 per cent of the iecad in-
haled is stopped, while by buccal respiration, 80 per cent reached the pulmo-
naory alveolus., The lead on rescning the blood is trensformed into 001101aalfJ
lead-divhosphete and pertly into colloidal lead-tripnosphate that is denosited
on the bones bui uncer certsin conditions is trensformed zgain into colioidel

. -

lesc -diphosphate, thus explaining those ceses of late intoxicstion.

PEOPHYLACTIC HEASURES

The prophylexis of this intoxication cen be civided into indivicdual and
general prophylaxis.
Tor the purpose of orientating the .individual prophylaxis, we shouid Keep
in mind:—
Age.~ It hos been proven that intoxication is more frecuent in adol-
escents than in adults.

SexX.~ More frecuent in the femenine sex.

Cendition of healih.-~ Certain morbid cases aggravate the intoxica-

tions tuberculosis; syphilis, arteriosclerosis, hepatic insufiiciencies and
aiéoholism, the latter being a predisposing factor.

RESPIRATORY  iiHAHS

Breathing by the mouth, as we have mentigned ahove, is a predisposing fae-

tor just as also is tle prolonged bresthing that can be observed in certain af-

fections... KE 00105 5 4




cigestive way.

In trat absorption, the presence of carborn diciide in contect with the

)

sodiun bicarbonete of the orgenic licuids is of prime importance,

In t.is mode what is eiso very importent is tke form of brecthing, it
being proven that with 2 gool nasal respirstion 80 per cent of the iead in~
neled is stopped, while by buccal respiration, 80 per cent reached the pulmo-
nexry al&eolus. The lead on resching the blood iz transformed into colloidal
lead=dirhosphate anc parfly iﬁfd colloidal leac-triphosphate that is deposited
on the dones but under certein conditions is trensformed soain into colloidal
lea¢—-dlphosphate, thus expleininz those cases of late intoxicstion.

PROPHYLACTIC (BEASURES

Y )

The propnyL°y1 cf this intoxication czrn be divided into individual and
seneral vrophylsxis. =
Tor the purpose of orienteting the individual vprophylaxis, we shouid keép
in minc:—
LEE o= If hes teen groven that intoxication is more frecuent in adol-~
escents then in adﬁlts.

Sexe~ ilore Ifrecuent in the fenenine sex,

Ccndition of heslithe~ Certain morbid cases aggravate the intoxica-—

tion: tuberculosis, syphilis, erteriosclerosis, hepatic insuffiiciencies and

zlcohoiism, the latter beingz z predisposing factor.

ESPIRATORY [iFANS

Breathing by the mouth, as we have mentigned szhove, is a ypredisposing fac-
tor just as also is tie prolonged bresthirig that can be observed in certain af-
fections. .

Tnmur ity.—  Certain people sre imvune to lesd, but it is not imown whebher

s & congenitel or an accuired immunity: there slso exints & certain degree

}JA
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of acustoming ones self to the toxic, demonstrsble because the zilments that
resent tremselves in tie workmen thet ere intoxicrted repectealy are each tine

less intense.
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Comin: breX to the ptophylaxis itself, we should first indicste the hy-
gienic attertion tending to avoid that the toxic come into contact with tle
mucus of tne respiratory and cdigestive passages which are the principal ways

cseeing as © the cuteneous is of little importance.

The woramen zhould be advised not to take their dirty hends to their mouths
and not to mse tootha-picks while working and once their work is over, wash their
hands thouroughliy, preferebly with sulphurous soaps, wssh their besrds and mus-
tazche and csrefully brush their teeth so 25 to eliminate tre partlcles thzt may
otnervise have recmsined. Smeiing should be prohibited during working hours aﬂa
26 wortoen shoula be obliged to keep their nails as short as possible so zs to
avolc the toxic iromx getting in below them, or slso, the use of rubber gzlioves

implanted. Alse they should be advised not to go asround barvefooted and

il
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N
{t

to use speeial clothing for working in, which shoul:. be removed when not vorxing,
this as & means to not take the toxic to thkeir homes,
As the introduction by breathing is the most important, it is apgainst this

11 be
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thet we shoull excrt our prophylactic care. For this purpose, ¢ry work w

to avoid
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substituted Wy humid and the workmen shell be provided with specis

from coming into contzct with the nulmonary alveolus. These
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shell be metelic musks mede of various supcrposed layers numbering more than ten,

for it hes been proven thzt from 30 to 80 per cent of the inhaled lead passes

)

turougn ordirnary breathing mmsks and thet it cen pess throush as meny as six metal

leyers. Hevertheless, the continous use of the nmerfect mask is 1ot vossible for

&

any lensth of time becruse 1t ic too heavy, for which resson the urovhylsxis should

e dirccted wrincipelly towards hyglenic steps tiat eﬁcluge ust ence leed vapour.

Ny

NEPAL PROPIYLACTIC [T/OURES

The neasures of genersl nrounvlaxls crii be swaied up as followss
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TAGIERIC MEAS

The workmen shoulG be advised not to take their dirty hends to their mouths
and not to use tooth-picks while working =nd once their work is over, wash their
hands thowroughly, preferably with sulphurous szoaps, wash their besrds end mus-
tache and csrefully brush their teeth so as to eliminate the particles thst may

otnervise have rensined., Snmoikking should be prohibited during working hours and

By

.16 workrmen should be obligec 1o keep their naile as short as possible so as to
avoid the toxic irom gebtting in below them, or also, the use of rubber gloves
may be implanted. Also they should be acdvised not ic go around barefooted and
to use spzcial clothing for working in, which should be removed when not working,
this as & means to not take the toxic to tkeir homes.

As tine introcuction by bresthing is the most important, it is againet this

thet we shoulc exert our prophylactic care. For this purpose, dry work will-be

substitutsed by humid and the workmen shall bhe provided with special masks to avoid
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from coming into contzct with the pulmonary alveolus. These

shell be metalic nesks nad
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lsyers numbering more than ten,

for it hzs been proven tnst from 30 to 80 per cent of the inhaled lrad passes

¥

ct

rough ordinary breatiing uasks snd thet it can pess throushi as mmny as six netal
vers. HNevertheless, the continous use of the perfect mask is not possible for
any lenith of time becsuse it is too heavy, for which resson the provhylaxis should

be directed wrineipslly towsrds hysgienic steps that exclude custinc lcad vapoure
GVNFERAL PROPIXLACTIC ITASURES

The meessures of zeneral provhylaxis csn be summed up as follo
a) Tell vertilated pre cnlses.
)  Repldceuent of dry work by humid.
c) Installing of eir rgmoving epparatus so as %o avold the dust and
leaa ‘vnpours from cdming into contzect with the miicus OVJ'

the res—
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d) inctellstion of dressing rooms, wesh-stunds and. water vroof flocrs
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and walls on tre working premises

e) General and populsr measures of instruction shouwid be tsken., By
neans of conferences, signs, etc. alcoholisn znd tie use of tobac-
co, predisposing fectors of grest importance, shall be combatted:
the ﬁorkmen shall be instructed zs to the proper nutrition tuey
shoulc take, based principelly on foods rich in fets; it would
also be zood to sdvise the workmen as to the conveniency of drink-
ing & good cuantity of milk before going to work as it contains
& great guentity of fet. Individual prophylaxis chould also be

rnzdes of conmmon use teking meazsures to avoid this intoxication,

whils it is possible, all industries that employ meterials that contain
lead shall be replzced. For this reason the use of neints meznufzctursd on a
besis of lead for orotecting the iron sheels of weter deposits is not advised
and thegse shoulsd be replaced by zinc metaliizing,

By metallining is understood the pulverization of & metal in fusion by

meens of a specisl appursius invented by Schoop in 1810 and which is comvosed

of two principsl :arts, ore of which uelts the metul to be used, a&nd the other

usec %o pulverize it finzlly on to the substance to be protected, by nesns of a

Lastly we should mention that in the struggle agsinst pluabism, there is
as vach importsnce attached to the periodical medical visits to the working prem-
izes as to &1l ihe aforenentioned and the flllﬁ» of the personel iu charge of
These WOTdS,s0 much so thot it has been ssld that to work efficiently against
siumbism, the industrial, the woriman end the doctor should work together.

Ir this sericcicci medical examination, all slight signs of plunbdism should

investigeted, hovizg in nind for this thot willk z zood history of the nen it

&,)

is posszible to catalogne thoge workmen that heve cuffered previous intoxicuations

nn

nd by the scustoming mentioned before, only precent siight synuoboiis of intoxi-

cntion. TFurtlhermore., bv the merindianl medirc]l avumivatian o171 $hans ccamlooeem 0.
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the workmen shall be instructed 28 to the proper unutrition taey et
shoulc take, based principvally on foods rich in fats; it would
also be zood to sdvise ihe workmen as to the convenliency of drink-
ing = good‘quantity of milik before going to work as it contains
¢ great cusntity of fet. Individuel prophylaxis should also be
nzde of ¢oruaon use teking mezsures to avoid this intoxication,
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whils it is possible, all iacustries that employ meterials that contain

lead shzalil be replaced. For this reason tihe use of paints manufzciured on a

o

25is of lead for protecting the iron sheets of water deposits is not advised

o’
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and these should be replaced by zinc meitsliizing. !

~

By metallizinz is understood the »ulverization of a metal in fusion by

C
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ans of a specicl appursius invented by Schoon in 1810 and which is composed
of two principsl iarts, one of wiich welts the metzl to bg used, and the other
usea to pulverize it finslly on to the substance to be protected, by mesns of a
omoressed ges.

Lastly we should mention that in the struggle sgainst plunbism, thére is
as ach impeortsnce attached to vhe periodical mecdical visits to the working orem-
ices as to ¢ll the aforementioned and the filing of the personel in churge of
these woris,so much so thet it has been saild that to work cfficiently against

pluzmbism, the industrizl, the woriman and the doctor should work together.

Ir this periocical medical examination, all slizht signs of plumbism should
Le investisgcted, having in nind for this thet with @ good history of the nen it
ig possible to catalogue those workmen that have suffered previous intoxicstions
and by the scustoming mentioned before, only present slight syuziptons of inte:
catione Turtlermore, by the veriodical mediezl exsminztion, all those workmen that
present a morbid condition cmpable of predisposing or zggravering an intoxiceiion
shall be Temoved.
To end thls, we msy freely say thaot since the prophylacticzl measures menitioncd

- Iy

re beling avplied snd hy.ienic ,onxlt;ons of tie working .remises hove veen improved,

)

B

the professional intoiicstion by lead has grestly ciminished in = very evident nan-—
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