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A. BStandards
{piagnosis - Individual Treatment - Industrial Control)

FORFHORD

The Committee, in submitting the following report upon standards, has
endeavored to emphasize those general principles which seem best to have

met the test of practical experience. The omission ef data that may be con~

sidered significant by many has been made to avoid confusion and to present

the argument as brieflvy and clearly as passible,

The Committee is mindful of i:: limitations and has especially tried
to avoid being arbitrary hy an explanation and discussion of the proposed
standards, Tt is assumed that to be of real value these standards must be
practical enough to warrant their application (direstlv or indirectly) by

. the general practitioner, the industrial physician, the safety enginser,
and workmen's compensation tribunals, seeording to their respeetive fields.

The report iz divided into throe parts: Diagnosis, Individusl Treat-
ment and Industrial Control. Because of the medico~legal importance of the
subjoot, attention has been given in the medical seetions to procedures and
insbruetions that mey with profit be followed by the physieian who is pre-~
paring lcad cases for componsation purposes.

It is to be understeed that this is a pregress report intended for
presentation to the Ssctiom on Indusirial Hygieno of»the Amerioun Publie
Health Assoeiatien at its onnual meeting for 1522 (held September 3C to
October 4, at Minneapolis) with the regquest that the Committee he contimuegd
for the purpose of comnsldering ond reperting at s later date upon such gem~
monts, suggcstlons and critieisms as mry arise from this report. At the
same time it is hoped that this report may form the basis of some mection by

the Segtion lookimg toward the cstablishing of appropriaste standards for
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guidance in the matter of leoad poisoning, subjeet to amual reconsiderstion
until such a time as there is general agreement in the Section upon the
subject and its component parts.

For the present, a list of the industries and tradses involving ex-
posure to lecad is omitted but the reader is referred in this connection to
U.8. Labor Bulletin No. égﬁ. Likewise the technique of various laboratory
procedures has been omitted, but with the intention of taking them up at a

later date..
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PART I
STANDARDS OF DIAGNOSIS

General Considerations

General principles.—Thé seme principles that apply to making e diagnosis

in any other disease entity apply in the diagnosis of "lead poisoming". The
rrineiples recognize the necessity of taking a complete and accurate history

with symptomatology, making & careful physicel examination, and, finally, the

making of special laboratory tests, such es those of the blood and urine, and in

no other disease is more attention to be given to certain specific findings in

the blood and urine than in lead poisoning.

Eistory taking.-Not only "lead poisening" but other occupational diseases

are frequently undiagnosed because in obtaining @ history no adequate inquiry is
made into the vocation or occupation of the patient. The Committee therefore
urges that this question of occupation be stressed in every history., Further-
more every history sheet, chart or record containing a request for the nature of
the patientts vocation should bold-face, underscore or otherwise call attention
to this item.

In order to gauge the extent of the exposure it is recommended that the
exact operation engaged in by the patient be specified., It is not enough to
know that a worker was employed in a lead plant. It makes a great difference
whether he works in a smelter charging a furnace with oid battery plates, or
whether he works in a wet color process. Therefore, there has been devised a so-
called standard form for recording and reporting the essential features of an
occupational disease case which has had some 16 years' usage in various States

and is presented herewith.
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This would be a desirnble accomplishment, indced, in view of tHe unfortunate
lack of familiarity of the average general practitioner with lead poisoning and
the fact that lead workers, in the great majority of cases, consult the general
practitioner beforc any ono elsc, and beeause his findings necessarily play o
primary role should the case subsequently come up for comprnsrtion. Certainly
it docs not seem justifiable,--nor indocd would it scom possible to arrive at
any satisfactory resulbs-~by attompting to lay down arbitrary rules for the
diagnosis of lead poisoning such as ure never used in the diagnosis of any other

disease.

Stnndardization.gg Terminology

Many of the differences of opinion as to diagnosis are, on annlysis, found
to be due bto differcnces of opinion as to tho definition of the various terms
bused, rather than to any fundamental difference in the mediecal interpretation of
cases, "Poisoning" appears to be a rather unfortunabe term, morecover, in that
it tends to convey--pnrtiocularly to the lay mind--idcas of extreme distress and
dramatic episodes. It is felt, therefore, that comnsiderable progress might be
made in the direction of clarifying the situation and standardizing the diag-

nosis, if the terms may be defined.

Lead,- The element Pb {plumbum), its organic or inorganic compounds or
forms, or admixtures thereof of thercwith.

Lead Exposure,- Any environmontel condition or practice that permits of

entry of lecad into the body.

Portals of Eatry for Lead,- Refors to the respiratory tract and the digest-
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iy~ tract. Lead may likowise bc implantcd in the body through direct physical
means, by hypodermic injcetion, or by introvascular administration. With the
exception of betréethyl lend, and related orgoric compounds, its absorption
through the skin or through abraded or laceratcd surfaces mny be considered neg-
ligible.

lLoad Ingestion,~ When lead cnbors the body by way of the alimentary tract.

Lead Inhalation,- When lead in n- dust, spray, vapor or volntile form enbers

the rospiratory pussageways through breathing offort.

Load Absorption,- When lcad enters the body through any portal and is taken

into the tissues.

Lead Poisoning or Lead Intoxication,- When absorbed lead enusos subjectivo

symptoms with objcétive findings.

Incipient Lead Poisoning,- When absorbed lsad begins 4o produce clinieal

manifestations.

Subacute Lead Poisoning,- When 2bsorbed lead cotuses n train of minor or

moderate clinical manifestations.

Acute Leud Poisoning,- When absorbed lead causes an episode of marked clin-

ical manifestations.

Chronic Lead Poisoning,- When absorbed lead causes protracted manifostations

with or without ncute episodes.

Lead Complications,- When absorbed lead inauguratos or aggravates any other

disease condition.

Lead Sequel)a,- When o pathologic condition remains os a rosiduum of ante-

cedent lezad poisoning.

Lend Mobilization,- When absorbed lead which hag becn normnally distributed

in the body is relensod and redistributed and {or) excreted.

Lead Scerction,- When absorbed lcad is subsequently eliminated in the se-

crotions.,
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J.ead Exeretion,~ When absorbed lead is subseguently eliminated in the ex~

cretions.,

Lead Reabsorption,~ ™When excreted lead is again ahsorbed into the body
fluids.

Lead Elimination,~ When ingested or absorbed lead is subsequently extruded

or discharged from the body.

Delayed or Latent Lead Poisoning,~ When, during lead exposure, lead absorp-

tion occurs with or without lead poisoning, but is followed by lead poisoning

after the cessation of lead exposure.

Discussion of Definitions

Lead.- For the sake of brevity it is well to use the term "lead" in a com-
prehensive sense covering all the various chemical and phvsical conditions in
which the rﬁetal is used in industry, hence the definition proposed. Later, the
Committee proposes to draw up a list of the lead compounds that are considered
the most dangerous in industry with perhaps a supplemental list of those which

exhibit less dangerous effects upon the body.

Leed Bxposure
. For the purpose of securing some definiteness for procedure, it is proposed
that any industriel condition whercin a worker msy ingest or inhale a total of
2 mg. of Lead or more per day, for 30 or more days, should be considered a condi-
tion of Lead Exposure, under the dei‘inition; or, any workplace breathing atmos-
phere containing mors then 5 mg. of Lead per 10 cubic meters shall be considered
prima Eﬁiﬁ a condition of lead Exposure, provided workers are emploved 8 or more

hours per day for a working period of 30 or more days.
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"By using Duckering's figures and the record of plumbism
among the employess of the given establishments, the length of
exposure and the character of the plumbism that appeoared among

" them, Lcgge was able to make a fairly exuct statomont of the
quantity of lead whioch is to bc rogarded as dangerous. He con-
cluded that 2 mg. per day is the lowest dose which, when in-
haled as dust or fumes may, in the course of years, set up load
poisoning. If the working day is 8 hours - as it almost always
is in British industry - this would mcean about 5 mg. of lead ta
10 cubic meters of air. If there is no more load in tho air
than this, encephnlopathies and palsies will not occur, and
colics rarely", -Exporimental Studies on The Bffoet of Ethyl
Gesoline and Its Gombustion ‘Products, ReR. SHyers, ot ol., Re-
port of the U.8. Bureau of Minos, 1927, pp.6-7.

"Peloky is of the opinion that if 1 mg. or a little more of
lead is taken dnily for several months, it will cause plumbism.
A daily dose of 10 mg. would, in the course cf a fow weeks, be
followed by serious symptoms", -Sir Thomas Oliver, in Kober &
Havhurst's Industrianl Health, p.428.

Obviously, the nature of the lead substance will often determine whether an amount
as little as those above mentioned may prove hazardous.

Lead Exposure may bo assumed in certain industries and trode processes as
now pursued, and the Committec proposes to compile a list of those in a future re-
port.

Lead Exposure may be suspected when a dark deposit is found on the gums, and
porhaps teeth and other oral structures, or follows the application to the parts
of a weok sulfide solution, and when the discoloration disappenrs quite entireoly
by the use of a tooth-brush or adeguate mouth cleansing, and providing the black
doposits of other substtinces may be ruled out. When this depesit is due to Lead
it may be assumed that the exposure has gone no farther than such:; this is in con-
trast to the finding of the definite lead line in the gum margins, as described be-
low, under Lead Absorption.

Whether or not the sodium sulfide skin test for evidence of exposure to lead
(in any forms by which it might get ontec the skin and become enmeshed in the imbri-
cations of the horny layer) is trustworthy and feasible, and the conditions neces-

sary for the technigue of the test, are matters which the Committee would be pleased
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+to heor more about before definitely recommonding this test. It is claimed thst

Lend oxposure may be ccnsiderod verified in the case of a
given workor if, and whenever, & 5 per cent solution of 2 sol-
uble sulfide, e.g. NaOH, or EOH, when applied to the skin turns
dark (due to the feormation of lead sulfide), provided, of
course, that other rarely prescnt dark metallic sulfides are
absent (bismuth, cobalt, copper, mercury, and nickel). In
painters and others who have becn constantly exposed to lead
dust or solution this test is said to be often prosent for sev-
eral dnys following the last cxposuro and even despite ablutions
in the meontimei It is suggested that the test be made by dip-
ping a swab in the solubion and applying it to the skin from the
ond of the middle finger, over the back of the hand, up the arm,
and down tho chest to the level of the umbilicus. If lend is
contained in the imbrications of the outer layer of the skin,
the moistened mork so traced will turn dark and porhaps black in
the coursc of threec to five minutos. -E.R. Hayhurst - See Am.
Jour, Med, Sciences, 147:786 (Junc) 1914. -

Lead BExposurc in itself is not compensable sinecc there is no regegnized dis-

ability from this ccendition clone.

Portals of Entry for Lead

The respiratory tract, and lead in dust, spray or vapor forms are considered

the chief items of danger in Lead Poisoning. Second only in importance is the
matter of teking lead into the mouth, asvthrough mouth~breathing, licking the dust
covered lips, licking lead coated objects, straining liguids or foods through a
lead coated mustache, and transferring lead to the mouth either directly or indi-
rectly by the fingers and hands, or upon things put into the mouth (food, eating
and drinking utensils, gum, tobacco, vipes, pencils,‘etc.). Occasionally workers
have been known to chew metallic leéd, solder, and the softer alloys containing
lead, as a habit. '

Tt is possible that the tear-ducts (draining into the nose as they do from
the fXﬁi) may érove a more important portal of entry than now supposed. It seems

quite clear that the skin, with or without cubs and abrasions, is practically im~
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pervious to the entrance of Lead into the body, cxcept in the case of tetraethyl

lead.,

Lead Ingestion

By definition, "ingestion" implies swallowing, so that lead ingestion rofers
to lead which has passed the throet and is in the alimentary tract. It can be seen
that lead in the mouth may be either spit out or swallowed; nlse, that much of the
lead in the upper rcspiratory'passa;cways will find ifs way into the throst, to un-
dorgo tho same routing as that in the mouth, while part of that in the windpipe and
larger bronchi may have a similar terminal.

Lead ingestion 1s usunlly astablished by the finding of lead in the fecos,
although it may be a content of any portion of the alimentary tract. It is quite
impossible in the present stoatc of knowledge to doterminc oxactly the previous
routing of load found in an alimentary cxcretion: it may have been (1) ingested,
(2) inhaled and then ingested, (3) ingested, absorbed and excreted in the feces,
(4) inhaled, mbsorbed and oxcrated. in the fcces, or (5) combinations of these. It
is doubtful whether any form of ingested lcad passes through the alimentary tract
without some absorption. The more 1nsolublc‘compounds, such as load sulfide or
lead silicate, are known to be only 8lightly absorbed, but a considerable portion
(through small amounts) of the soluble forms are absorbed.

Lead Ingestion in itsclf is not compensaeble since there is no recognized dis-

ability from this condition alone.
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Lead Inhaletion

When lead is in the breathing atmosphere it is in its most dangerous form,
for there follows inhalation with ingestion, and possible consequent absorption and

poisoning.
Experimentnl evidence has shown that inhaled lead may be absorbed from the

nasal muoous membranc, although undoubtedly its principal points of absorption lie
in-the lungs and tho alimentary tract.

“Conclusions: 1. Particulate matter in the form of pul-
verized lead carbonate is readily absorbed from the uppor air
pessages of cats and dogs, 2. The absorption is rapid and of
& magnitude far in oxcess of the minimel toxic dose, 3. Ab-

* sorption in industry of lead snlts by the upper respiratory
passagos would thereforo seem to be a definite possibility."--
Hermann I, Blmngart, Jour. Ind, Ws-, V:157-8 (Sep‘b.) 1923.

It is usually essumed on sxperimental cvidence thet only a portion of the lead
which is inhaled actually paasos through the glottis into the lower respiratory
tract:

"Iwo of Lehmann's assistants, Saito and Gfrori, breathed
in powdered white load, inhaling through the nose and exhaling
through the mouth., Saito found that he exhaled 10 per cent of
the quantity inhaled, that 51 per cent was eaught in the nose,
and 3 per cent in the mouth, and the remaining 36 per cent he
assumod had prssed to the lungs. Gfrori exhaled only 2.8 per
cont, and the amount caloulated to have reached his Jungs was
43 por cent: Whon they breathed through the mouth they found
15 per cent was caught in the mouth and they believed that the
lead in mouth and nose was oventually swallowed with the mucus
and salive", Alice Hamilton, Industrial Poisons in the United
States, 1925, pp.44. -

_Lesd Inhalation in itself is not compemsable since there is mo recognized

disability from this condition alone.

Lead Absorption

When lead has once been inhaled nnd (or) ingested, a considersble part of it

is commonly absorbed into the tissues of the body, evidontly doponding upon a num-
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ber of factors, of which easc of solubility is a major one.

Lead AbsorptionAmay be said to be wnalogous to the incubation stage of dis-
casc-conditions that are charancterized by develepmentel periods without symptoms.
It is a condition, therafore, due to lead, with objective but without subjeective
manifestations. It is probably true that during this period various abnormal
cvents ore transpiring which the future mny disclose, and thercfore permit of an
earlier diagnosis of Lead Poisoning than is now possible;

Among the phenomena of Iend Absorption are to be cnnsidered the following,
the positiveness of a diagnosis being direcctly related tn the degree in which these

are found to occur:

1. Lead Line (Burtonian Line).- That the presence of the lead line in the gums

is direot evidence of lead absorption is generally accépted~-lead has been ab-
sorbed and some of it subseguently deposited in the gums. The typical lead line is
frequently very difficult to demonstrate and must be carefully differentiated from
venous congestion of tho gums or that due to cyanosis, to bismuth and to certain
other metallic deposits. Likewise the accidental local deposition of lead sulfide
on the gums (see Lead Exposure) should be guarded against by the preliminary use of
a tooth-brush. Such deposit is usually blacker and more diffuse than the true lead
line. Absorption may, however, have taken place some time in the near past and an
interpretation of the symptoms of which the individual complains, must not be in-
fluenced too largely by the fact that he exhibits a lead line at the time of the
examination. Unfortunately this definite and characteristic sign of lead absorp-
tion is often abseht, apparently due to good mouth hygiene, absence of testh (al-
though it may occur in the sbsénce of teeth), or a bad condition of the gums,

A decided aid in differentiating the venous conditions mentionedAis a hand
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lengwhich ﬁill reveal the fact that the true lead line is most prominent at the
gun margins and consists of diserote spots which are, in fact, the sub-lying papil-
lae of the mucous membrane which have taken on the pigment. A ocareful history
should determino the possibility of the presence or absence of other metallic de-
posits,

It is a common experience, that stomschache in a lead worker is only teo fre-
quently diagnosocd as lead colic, without further investigation. When a lead worker
with a lead lino in his gums, however, comes to & physician and complains of stom-
achache, the diagnosis is almost a2 foregone conclusion. And yot a lead worker
either with or without a lead line in his gums may have a stomachache for any of
the reasons that'any one elsc may.

Careful laboratory examinations both of blood and of urino are required for a
proper interpretation of the significancc of the lead line in any given case, as
well as consideration of a history of iead Exposure. .Since a gqualitative examina-
tion of the urino for lead is of 1little valuﬁ; and since accurate quantitative
analysis requires the use of intricate methods and considerables time in the hands
of a skilled chemist, the practitioner will have to depend for the present upon a
careful history of Lead Exposure and blood findings for the proper interpretation

of the blue line in the gums.

2e Laboratofy Findings.- The quostion as to whether lead is being actively ab-

sorbed into the body in a given individusl at a given time can best be determined
by laboratory examination of the blood and urine. It must be remombered, however,
in this cbnnection that laboratory tests must be ‘jegun at the earliest possible ma;
ment if they are to Ye of the greatost value and repeated tests may be neccssary in

any givon case.
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2. Blood. - Exemination of the blood is a very valusble laboratory méans for
the diagnosis of lead absorption, for when lead is being absorbed into the body it
tends to produce some changes in the blood picture: There should be a hemoglobin
determination, & red and white cell count, and preferably more than one smear ex-

amined for morphological changes EE the cells, All of the individual elements in

the blood picture must be considered together.
Briefly, the blood picture in Lead Absorption has the following
features, which, taken together, may be considered diagnostic:

(a) Changes occur in the morphology of the erythrocytes such as are

usually found in severe cases of anomia (see Stippling below). Like-

wise, the blood picture often undergoes rapid and great changes. These

points are extremely important in differential diagnosis.

(b) Stippling (punctate basophilia) of the erythroocytes. This con-

dition is more prevalent in Lead Absorption than in any other blood
picture of equal severity otherwise, -and is therefore the most charac-
teristic finding of this condition; yet it must be considered in con-
Junctilon with tﬁo rest of the blood picture, if its true significance
is to be appreciated, for stippling is by no means the whole picture of
the effeet of lead upon the red corpuscles. Thore precedes it and is
invariably associated with it, @& marked increase in the appearance of
reticulocyﬁés (regarded as young erythrocytes premsturely appearing

in the blood stream), and polychromatophilia.' At times in Lead Absorp-
tion, reticulooytes and polychromatophilia arc more pronounced than
stippling. These are of oourse prescent in practidally all of the ane-
mias, but rarely so much so &s in Lead Absorption., There likewise may
occur in Lead Absorption an undue amount of poikilocytosis and aniso-
cytosié in proportion to the dcgree of other blood changes, while nucle-

ateéd red corpuscles are not infrequent.
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Stippling or basophilia of the red corpuselcs, however, is
shored with other conditions effecting the bloed dnd hence in itself
is not pathognomonic¢ of lead absorption. '

"The number of basophilic red cells is incrcased

above normal numbers in the following pathologic

states: Lead intoxication, benzol poisoning, arsenic

poisoning, in all types of unemia in which there is

regeneration, hemolytic icterus, following hemotrhage,
lovkemias, at times in acute infections, in ncoplasms
involving the bons marrow, and in polyeythemia."

{Carey P. McCord, U.S.Labor Bull., 460:32, 1928)

In fact sonsitive methods will show some basophilic material
in normal blood. Stippling in Lead Absorption may be detected in the
blood intermittently and be present in variable amounts from day to
day, and yot the rest of the blood picturs be quite definitely diapg-
nostic of this condition. Undue cmphasis, therefore, must not be-
placed upon the degree or amount of stippling in tho presecnce of
other positive findings. On the other hand, the increasing presence
of stippled cells appears to be of considerable importance in follow-
ing the progress of a case of Lead Absorption, and in prognosis as
preceding acute phenomens, and may thorofore be of great practical im-
portance in the industrial conbrol and treabtment of such cases.

It is pefhaps well to emphasize again the fact that the diag-
nosis of Lead Absorption cannot properly be dependent upon the pros-

ence of an arbitrary number of stippled or other cells in the bloocd

picture, but must be dependent upon a very careful appraisal of all of

its elements.

(e) The erythrocyte count and hemoglobin are only slightly reduced

in all but severe cases, whether these bo acute or chronic, giving the
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appearance of' a very low grade secondary anemia, In many cases there
may be no reduction whatever, - in fact there may be a polycythemia
with hemoglobin over 100%, but accompanied by éistinct morphologic
changes in the cells, "Lead anemid! then, may be said to exist when,
in Lead Absorption, the count is about 4,000,000 or below, and the
hemoglobin decreased to some 80% or below.

(é) The color index is, in the average case, only a little less
than 1, although it becomes lower where the erythrocybe count and

the hemoplobin are reduced,

{e) The total leucocyte count is normal (5,000 - 10,000), but
there is a slight relstive lymphocytosis at the expense of the poly-
morphonuclear leucocytes.

Recent evidence appears to show that white cell

counts mey very 1007 in normal persons, and should be

mede with the petient in the same postire each time

and after the same relative amount of exercise or rest. -

(See Walter E. Garrey, ref. in Scientifie Monthly, Sept.

1929, p.287)

The presence of leoucocybosis usually implies a secondary in-
fection or some influence other than Lead Absorption, with which, of
eourse, the latter may co-exist. A leucopenia is not a finding of
L.ead Absorption. It may be a very tbomporary normal condition; but
usually indicates some other intoxicition; such as benezol poisoning

or one of the more virulont infections producing severs degreoes of

ahemia, perhaps without temperature (Stroptococcus hemolyticus, Bac-

illus pyocyaneus, otc.).
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(f) Tho mononuclear ccll cowrt may te found to be somcwhat in-

creagsed, - & relative increase in large lymphosybtes pointing to =
more severe inbtoxication, and of smull lymphocytes,'to é more sub-

acute or chromic intoxication.

{(g) Other laboratory blood findings,'such_aa the reaction of the

cells to hypertonie salt solution {Liebermannts Test), or the hemato-
porphyrin test in the blood, fragility of the red cells, clotting

time, and the ottempts to detect lend in the blood plasmn (sce Other

Evidences of Lead Absorption, below), ctc., are all of value in that
they give still further evidence that the blood cells are being ad-
versely affected by lead, but these findings, except the test for

lead (in expert hands), arc not pathognomonic, nar are they necessary

to a diagnosis.

b, Urine, - Several laboratory workers have reported lead to be excroted in

the urine of normel porsons, under the usual conditions of eivilization, and in

améunts commoni& falling between 0.04 and 0.08 mg. in the 24-hour specimen. The

term "normal lead" may be applied to this exeretion for the present.

When, howsver, lead is being actively absorbed by the body it will

usually be found to be exereted in the urine in amounts excecding 0.1 mg. although

varying in quantity day by day. Since it dppears in theso very small emounts, it

requires the use of delicate tests to detect its presence. Thore arc now several

rmﬁtﬁoéé’in use which are sufficiently sensitive for this guantitative determination.

Such tests can be made only in laboratories equipped for the purpose.

determination of lead in the urine would appear to have little value.

Qualitative

At present, an absolute diagnosis of Lead Absorption at least re-
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quires the finding of lead in tho urine in abnormal amounts.

Homstoporphyrin (iron-frce hematin) may occur in increased amounts

in the urine of more marked casos of lcad absorption, but occurs also in many other
conditions. It may impart a dark color to the urine.

c. Feces« - Lead is found in small amounts in the feces of most normal persons,
and more constantly and in larger amounts than in the urine, as a rule. During
Lead Absorption, likewise, much more lead will usually be found in the feces than
in the urine, but these findings are occasionally reversed for a day or so at a
time. Ingested Lead (i.e., that which has not been absorbed), makes up some portion
of fhat found in the feces and there is at present no practical method extant for
differentiating Ingested Lead from Excretod Lead in the feces. Hence, even the
quantitative estimation of lead in the feces is of only relative value in diagnos~
ing between these two conditions.

However, the quanti£y of lend in the feces is often & clue to the
intensity of Lead Exposure if samples are obtained within some 48 hours of the ces-

sation of exposure.

d. Other lLaboratory Findings. - The presence of lead in the nose, mouth or

gastric secretions, cannot, at present, be reg@rded as of any significance from the
standpoint of clinical diagnosis because such is merely indicative of the fact that
lead has been inhaled, mouthed or ingested, as the case may be. It is no indication
thai it has been actively absorbed through the nasal or gastro-intestinal mucose and
so no indication thnt it has at any time become part of the body economy.

The possible value of the X-ray in diagnosing Lead Absorption or
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rolated conditions is now awaiting report.

3. Other Evidences of Leand Absorpbion. - Tesis for lead in the tissues of the

living subject are not féasible at present cxcent in the caso of the blood where
sensitive methods of analysis often show the presence of lecd in cases of nctive
absorption.

Post-mortem analyses yield information as to the guentity and distribubicn of

lead in the tissues snd, when properly evaluated, are of considerable diagnostiec
value., BHere, again, it must be pointed out thaet more gualitative tests are of 1lit-
tle value, for small quantities of lead are commonly found in human tissues (bones
and liver especially) without any apparent relatiomship to the illness and death of
the subject.

. Lead Absorption in itself is not compensable since there is epparently no
disability in this condition alone. The fubture, however, may change this opinion

should it be shown that Lead Absorption does result in impairment.

Lead Poisonin5‘g£ Lead Inboxication

Used in the sense of the definitions Proposed, all cascs of Lead Poisoning
are specinl conditions of Lead Absorption which present evidences of intoxication.
The term “lead absorption" has unfortunately been used rather loosely in the past

by some, to refer to cases which they voguely regardedvas "mild" cases of lead poi-
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soning. There has becn very proper objection fo its use in this way.

Lead Absorption used in the sense propesed would, by definition, not readily
lend itself to varying interpretations; indoed, it is an expressive term because
it definitely refers to a physioclogic and etiologic process and not to any sympto-
matic manifestations.

Surprisingly voriable amounts of evidences of Lead Absorption may accompany
definite evidences of Lead Poisoning. In short, susceptibility to nctunl poisoning
varies enormously with different individuanls, and even at times with the same in-
dividual. Thus, individuals moy be found with rather marked evidences of Lead Ab-
sorption, but without complaints or any of the objective findings of Lead Poisoning,
while other individuals mny be found with limited evidences of lead Absorption, but
with rather pronoﬁnced evidences of Lead Poisoning. Perhaps one explanation of the
occurrence of acute symptoms without concomitant signs of marked nbsorption are dus
to the possibility of the sudden disappearance of the major portion of lead from
the blood stream by its absorption into the liver or storage in the bones. In such

instances, however, the symptoms should rapidly subside.

Diagnosis., - The diagnosis of Lead Poisoning is made upon: (1) The case his-

tory, (2) the symptoms, (3) the physical signs, and (4) the laberatory findings.

l, The Case History. - This refers to events,which have transpired in the

patient's past working life and those involved in his present circumstances. The
items to be considered in tho case history of a possible case of lLead Poisoning are

as follows:
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A definite history of Lond Exposure.

Direct inquiry into tho trnde.process, showing lead Exposure. {This
may bo omitted whore the trade process, such ns painting, en-
ameling, ote., is alroady accepted as an exposurc to Lead. As
before stated, the Committoe plans to draw up a list ~f such
industrial exposures.)

A physiciants diagnesis of load poisoning in the past.

A dispensary, clinic or hospital diagnesis of lead poisoning in the
past.

" The nature.of abdominnl operutions performed (ulcer, gall stonés,
other biliary tract afflictirns, appendicitis), and whether or
not such operations relieved the symptoms, and especially whether
symptoms returncd upon return to the same employment.

Past illnosses, keoping in mind clinieal manifestations which might
have bsen due to load poisoning.

Detention for mental up-sects, delirium or acute mania.

Number of children (strong experimentnal and some clinical evidence of
limitation of offspring)

In wemen, history of miscarriages and early death of offspring.

5

2. The Symptoms. - Since Lead, which has becn absorbed into the systemic cir-
culation, bathes all of the tissues of the body, its toxic effocts may be very wide-
spread indeed. Its symptoms arc therefore very numerous, depending upon the organs
involved and may resemble those rcsulting from other discases of these same organs.
Occasirnally, a worker who is obviously "lcaded" denies symptoms for one reason or

another. The differential diagnosis on the basis of symptoms alone, therefore, may
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be very difficult, especially in Sub-acute or Intcipient cases. Indeed, there is no
symptomatic manifestation of Lead Poisoning which is in itself pathoghomonic of this
condition; although the so-called "lemd triad" of abdominal colic, obstinate comsti-
pation and severe headache (without fever) is wvery suggestive. For convenience, the
symptoms to be looked for in Lead Poisoning are grouped systemically:

A. Gastro-Intestinal

Loss of appetite, especially for breakfast,

Coated tongue. |

Swoetish or metallic taste in the mouth.

Nausesa.

Vomiting.

General gastric discomfort (dyspepsia).

Colic~-~perhaps very severe, difficultly relieved by opiates,
board-like hardening of the abdominal muscles which are
apt to be depressed (scaphoid abdomen), and generally
relieved by pressure {in contre distinction to most of
the other acute abdominal conditions).

Constipation, which may be very obstinate.

B. Nesuro-Muscular

Headache--frontal, oftan-very severe.

Weakness--of the hand grips, wrist extension, general weak-
ness, falls. |

Dizziness.

Nervous tremor of the hands, tongue, eyelids, etec.

Backache,

"Rh;umatism",

Wakefulness or disturbed sleep and nightmare.

Mental depression,
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Nervous oxcitement.
"Meurasthenia®. |
Wrist drop or lcad palsy--bilateral, and especially if with
escape of the supernator longus musclc, by which the pa-
tient is unable to 1ift an object with his hands, but is
guite capablc of raisipg an objeet plecdd across his
forearms.
Ocular disturbances {diplopia)--duc to optic necuritis, ete.
Blind spolls.
Mental symptoms, such as delirium, hallucination, loss of
memory, stupor, ctc. (losd oncephelopathy).
Aural disturbences--deafness, tinnitis,
Loss of weight.

C. OCardio-Vascular

Fainting.
Nose bleed.
Palpitation.

D, Respiratory
Chronic bronchitis.
Asthmatic attacks,

E. Reproductive Orgens

Menstrual disturbances (See History above).

3. Physical Signs. - There is likewise no physical sign, &s this term is

used in medicine, which is pathognomonic of Lead Poisoning. The ashen pallor, or

double wrist drop, or the writhing colic are however very suggestive. Occasionally
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& worker with physical signs of lead poisoning denies all symptoms thereof, Hers,
history and laborastory findings must be depended upon.

*Pallor-~"ashen pallor" which is often marked around the mouth and
nose {circumoral)., The ashen pallor in lead poisoning deserves
special mention in that it differs very markedly from the
greenish pallor of secondary anemia and the lemon yellow pallor
of pernicious anemia. It differs not merely in appearance, dbut
in the curious fact that it appears to have no definite rela-
tion to the reduction either in hemoglobin or in the rod cell
count, This relationship is rather striking in the other
cnemias., In lead poisoning a marked pallor of the face and
lipsbhas been regarded as characteristic of the disease, but
authorities agres that it mey be marked in very mild cases,
Koelsch believos that it is probably due to the action of lead
on the skin capillaries--a vaso-constriction duc to faulty
nerve mechanism. Profound anemia may however follow a length~
ened period to the influence of lead,

*Lead line in the gums (See Leud Absorption). Foul breath.

*Wrist drop. '

Tremor (tongue, lips, chin, hands). (See Present Symptoms, above.)
Incoordination (fingers, arms).
Grip strength weak (dynamometer or spring-balence ﬁest), bilateral.

*Strength of wrist extension weak {dynamomcter or spring-balance
test), bilateral.

Reflexes usually decroased (knee jorks, wrist, elbow, cremasterie),
Atexia.

-Ocular palsies.
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Deafness
Anxious facial expression
State of nutrition (some cases show & wasting of hands, arms, and
perhaps general emaciation}.
Acne, dermatitis.
Abnormal blood pressure, but subjeet to wide variations:
Hypotension in early stages.
Hypertension in longer standing cases.
Arteriosclerosis (radinl, brachial, temporal).
Signs of nephritis--chronic interstitial: nocturnal urination,
edems of ankles, hands and face (small granuvlar kidney).
Gouty signs (great toe joints, palms, fingers; other joints).
Premature aging.
Evidence of mental disturbances:
Hysteria - especially in young women.
Neurastheniﬁ.
Unconsciousness, coma, convulsions leading perhaps to death.
Delirium or acute mania ending perhaps in death.
Blindness.
Broin tumor complex.
Pseudo~-goneral parnlysis.

Dementie with tendency to end in the asylunm,

The commonplaceness of the clinieal picture (symptoms and physical signs) as

above described for purposes of diagnosis is self-evident. Aside from acute colie,

lead palsy, emcephalopethy, or other guito obvious manifestations of "lead poison-
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ing" {as that term is used in the present discussion) any or all of the other signs
and symptoms m2y be due to any of a number of conditions and cannot be regarded per
8o as diagnostic of Lead Poisoning. A significant history with prominence of the

above list of sympbtoms and signs may, however, be considered good presumptive evi-

dencs of Lead Poisoning. Particularlﬁ is this truc where a lead line is associated.

4, laboratory Findings. (See also under Lead Absorption.)

Blood

Urine
Feces
Skin test (sodium sulfide 5%).

Other tests,

An absolute diagnosis of lead Poisoning cannot be made without positively

finding a pathologicel amount of lead in the urine (or blood, tissues, secretions)
accompanied by a proven history of exposure, usually, if industrial, of some days?
time or more; a syndroﬁe of several or more of the symptoms listed above; and one
or more of the starred (*) items under Physical Signs listed above. The diagnosis
of Lead Poisoniﬁg is, however, seldom absolute at the presenﬁ time, but is made up-

on strong presumptive evidence in which the chief item missing from the above pic-

ture is the failure to examine the urine for pathological amounts of lead,

DUP050315296




R e e

Y

DISCUSS 10N

Cases for diagnosis appear to full naturally into three classes: (1) Those
with positive disability, {2) those with doubtful disability, and (3) those without

disability.
1, CABES WITH POSITIVE DISABILITY

Procedure. - The suggested procedure is as follows:

(1) It must be established that the worker was exposed to lead to a
degree generally considered to be significant, because there are all manner of ap-
parently insignificant exposures to lead which exporience has taught mey be disre-
Agaraed, except the assumptién that the individual has proven to be unusually sus-
ceptible,

(2) It must be definitely established that some of the symptoms evi-
dencing themselves in his disability are such as are commonly associated with lead
poisoning.

(3) The presence of other diseases or accidents causing similar dis-
ability must be carefully weighed as provocative of all the symptoms and objective
findings present, or as causal of only part or cortain onos of them, if any.

(4) The physical examination must in every instance be thorough, and
the objective findings for lead carefully searched for and labelled as either posi-
tive or negative.

(5) Several appropriate laboratory examinetions of the blood must be
made, having in mind lead poisoning.

(6} Two or more exeminations of 24-hour collections of urine éhould
be made for the presence and quantity of lead. The usual routine urine exsminations
for other findings must be made. (The Committee is debabting the matter of attempt-
ing to state the amount of lead in normal urine. See p.15, Urine).

(7) The importance of meking these laboratory tests at the earliest

possible date following the onset of sympboms is ro-emphasized.
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Diagnostic Possibilities., -

(lagﬁlf the disability is such as to be definitedy associated with
Lead Poisoning, and this is further confirmed by the laboratory, there can be no
doubt as to the diagnosis. The sole point'left is to establish industrial Lead
Exposure.

{(2) 1If the disability is such that its relation to lLead Poisoning is
in doubt, the presence of laboratory evidences of Lead Absorption should, generally
speaking, be strong presumptive evidence in favor of lead as a cause for the dis-
ability--other possibilities, of course, being weighed in the usual meanncer., Again
industrial Lead Exposure must be shown.

(3) Cases of disability which are presented without laboratory find-
ings of Lead Absorpbion are problematical at the best, and only strdng evidence of
Lead Exposure with symptoms and signs pointing to Lead Poisoning may be expected to
receive a favorable hearing in & plea for compensation.

{(4) Llead Poisoning may cxist due to Lead Exposure unossociated with
the present employment: (=) Exposure in another omployment; (b) use of lead con-
taining cosmeties or hair dyes; (c) use of load containing medicines as therapeutic
measures; {d) use of leaded foods, and (e) other accidental of intentional inges-

tion or inhalation of lead.

2. OCASES WITH DOUBTFUL DISABILITY
Disoussion. - In this group are included all cases where the existencé of
disability cannot be established beyond a doubt by noting the physical signs, since
the claim for disability is made upon the basis of subjective symptoms only. For
example, the worker may éomplain of such symptoms as hcadache, dizziness, dyspepsis,

general lassitude, etc., and maintain that, as a result, he is unable to work., Are

these symptoms, if they oxist, due to Lead Poisoning? 1Is the worker pretending or
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are the symptoms due to causes other than Lead Poiéoning? It is obviously impos-
sible to prove or disprove the existence of most subjective symptoms. Much must de-
pend therefore upon the impression of the physician with reference to the reliabil-
ity of the pﬁtient's statement.

Procedure, - Every effort must again be made to determino the existence or
absence of Lead Exposure, while the Physical Signs and Laboratory Findings require

the closest attention,

Diagnostic Possibilities, -

(1) If the symptoms of which the worker complains, though ever so
vague, are those definitely associated with Lead Poisoning, and the laboratory find-
ings show Lead Absorption, the presumption is in faver of lead as a cause for the
symptoms and such dipability as is present. All other possible causes for the syn@;
toms and disadility must of course be taken into consideration as indicated above.

{(2) If the symptom complex, though vague, is doubtfully one associ-
aged with Lead Polisoning, but the laboratory findings show ILead Absorption, the pre-
sumption of evidence is still iq favor of lead as the cause of the symptoms and the
disability.

(3) 1If the clinical picture is doubtful and the laboratory findings

for Lead Absorption are negative, the presumption of evidence is definitely against

the possibility of Lead Poisoning.

'8+ CASES WITHOUT DISABILITY
Discussion. ~ A group of coses occurs among exposed or possibly exposed
lead workers where no disability or impairment is clsimed. This may be due to the
fect that the worker has not sensed disability or impairment, or to the fact that

he wishes to oconceal same for one reason or another.
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Procedure., ~ Here overy effort should be made to determine whether or not

there is a (hidden) disability or impoirment which could be associated with Lead
Poisoning for the object of preventing Lead Poisoning in any of its stnges or

phases.

Dingnostic Possibilities. -

(1) Positive blood and urinary findings of Lead Absorption in these

cases would simply estnblish Leod Absorption and not Lead Poisoning.

A1l cases of Lead Poisoning in gng of its stages should be compensated.

This compensation should be in proportion to the disability present, and cover the

entire period or periods of disability.

Incipient Lead Poisonirig

By definition, those symptoms which begin %o appear when Absorbed Lead iwm. .
msreapes beyond the threshold of physioclogicel adjustment, and evidences of intoxi-
cation appear, are called, as a group Incipient Lead Poisoning. The symptoms are

variable in this stage, but usually consist of scme of the following:

1. Sympbtoms
A. lLoss of appetite Headache
Coated tongue o General weakness
Sweetish or metallic taste Siight Dizziness
Neusea Poor'slqep
Dyspepsia C. DPalpitation
Conatipation

D. Bronchitis

B. Mental Depresaion E. WMenstrual disturbances

"Neurasthenia"
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2. Physical Signs

Pallor

Lead line

Slight tremor

Blood pressure--hypotention

3. laboratory findings

Blood positive

Urine positive (i.e., pathological amounts of lead)b

Feces positive (for increased quantities)

-~

Skin test positive (if there has been skin exposure)

Sub-acute Lead Poisoning

By definition, this condition exists when Absorbed Lead causes a train of

minor or moderate clinical manifestations. In addition to the evidences cited un~

der Incipient lead Poisoning, which may be all more marked, one would expect to

£ind the following:
1. Symptoms
A., Vonmiting
Colic
Be 'Wegkness of the wrists
Nervous tremor C.

Backache b.

2. Physical Findings

Tremor
Incoordination

Strength of wrist extension weak

"Rheumstism®
Nervous excitement
Loss of weight

Feinting

Asthmatic attacks

Reflexes decreased

Acne, dermatitis
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3. Isboratory Findings (See Incipient Lead Poisoning}.

Acute Lead Poisoning

By definition, this condition exists when absorbed lead sauses an episode of
marked clinical manifestations, Hence, to the findings of Subacute Lead Poisoning
(many more promounced) there may be expected to occur some or more the following:

1. Symptoms

A+ Obstipation Aural disturbances
B. Wrist drop loss of weight?
Oculer disturbances C. Nose blead?

Mental disturbances (perhaps mania) D. Bronchitis?

2, rhysical Findings

Wrist drop hnxious facial expression

Ataxia State of nutritiondecressed?

Coular pal. ies Blood pressure--Hypertensim

Deafness Signs of nephritis?

3. Laboratory Findings (See Incipient Lead Poisoning).

Chronic Leed Poisoning

By definition, this condition exists when absorbed lead causes protrasted
menifestations with or without acute episodes. Therefore, any or all of the symp-
toms delineated under Acute lead Poisoning may exist with an acceptance of those

that are merked questionable there, and, in addition the Pollowing:

DUPO050315302




- 31 -

1. Synptoms
&. Obstipation with occasional attacks of diarrhea
B. Arthritis
C. Chronic bronchitis

2. Physical Findings

A, Gunms énd teeth likely to be in very poor condition renderiag
8 lead line undeterminable
Blood pressure,-usually hypertension
Arteriosclerosis
Interstitial nephritis
Gouty signs
Arthritis signs
Premature sging
Atrophy
Cachexia

3. laboratory Findings (See Incipient Lead Poiéoning)‘

Chronic Lead Poisoning may exist for years with only occasional exacerbations,
of varying severity.

Tetrasthyl Lead Poisoning

Since the order of appearance and the character of some of the symptoms of
Tetraethyl Lead Poisoning are different from lLead Poisoning due %o other known
causes, attentién is called to special literature upon the subject. (Experimental
Studies on the Effects of Bthyl Gasoline. R.R. Sayers, ot al., U.S.Bureau of Mines,
447 pp., 1927).

Lead Complications

By definition, complications mey be said to exist when the presence of lead
in the body inaugurates or aggravates any other diseasec condition. The commonest
complications of lead poisoning are those of the gastro-intestinal tract, such as

gastric ulcer, duodenal ulecer, gall tract afflictions, appendicitis and occasional~
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ly parotitis and orchitis.

Lead workers are at least as subject as any individuals to the ordinary ail-
ments such as ordinary stomachache, gastric ulcer, appendicitis, etec. It is quite
obvious, therefore, that all other oauseé be estimated in considering the health
of 2 lead worker quite as much as in making a differential diagnosis in any other
individual. Ve

Compensation for Lead Complications should be allowed in full whenever the

complication has been inaugurated by Lead Poisoging. In those circumstances where
lead Poisoning has aggravated another disease condition, a basis for compensation

should be reached covering the probable added damage due to Lead Poisoning.

Lead Sequelae

By definition, lead sequelee are pathologic conditions remaining as a residu-
um of antecedent Lead Poisoning. Aside from the various nerve changes which result
in paralyses of one form or unother, arterioscelerosis, hypertension, and nephri-
tis are the sequelae which most often come to the attention of the 9ompensation
courts, While there has been and still is some doubt as to the relation of Lead
Poiéoning to these cardio-vascular conditions, the relationship has not been defi-
nitely disproved as yet and it would seem proper to ovontinue to consider these con-
ditions os possible sequelse of ﬁcad Poisoning until such time as the matter has
boen more definitely settled. It would seem proper to put the burden of proof on
the other sidé and not withhold compensation from workmen who hove contracted these
conditions during a long period of exposurs toc lead until the guestion us to whether-
or not such a relationship exis%s has been established beyond any doubt.

Lead Sequelae should be compensated provided provision is made for same in

the compensation statutes or regulations, and for the reason above stated.
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Latent or Delayed Lead Poisoning

Cases of Lead Poisoning are reported to occur in persons who have not been
recently subjected to Lead Exposure. Such cases are defined as Latent or Delayed
Lead Poisoning. There is a deposition on the part of the Committee to limit the
term "Latent Lead Poisoning" to those cases arising within g short time after the
cessation of exposure, for exemple, within a few months, and to use the term
"Delayed Lead Poisoning" for those cases arising more remotely after the cessation

of exposure (see discussion under Part II, Industrial Treatment).

When a worker who is suffering from Lead Poisoning ha¢ been subjected to ILead
Exposure in one or more occupations previous to the one in which he was last en~
geged, and in which he wae also subjected to Lead Exposure, the Committee feels
that the occurrence of Lead Poisoning should probably be charged wholly to the place
of last exposure provided twelve or more days of Lead Exposure have bsen suffered
in the place of last employment.

The question of Super-added Lead Poisoning, i.e., a circumstance where a

worker has been subjected to Lead Exposure in two or more consecutive or concurrent

employments, is considered entirely possible. In such cases it would appear that a

. compromise finding might be reached by which responsibility for Lead Poisoning

could be charged to the respective oxposures in a fair and equitable manner and
compensations adjusted mccordingly.
NOTIFICATION

Every case of Lead Poisoning should be notified to the proper official agency,
usually the department of health and {or) the department of labor (or equivalent
bodies). To avoid duplicating statistigs, the Committee recommends that but one
notification of Lead Poisoning for the same case be so entered within the space of
a twelve months' interval, and that renotifications within this period of time be

entered as relapses, or Delayed, or Latent Lead Poisoning.
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STANDARDS OF TREATMENT
The treatment referred to hereunder is curative ér&atmant. The

discussion of preventive treatment properly falls under Industriasl Control.
It is felt, howaver, that a word might here be said regarding the so-called
preventive treatment such as the taking daily of milk, 1imé water, sul-
phuriclacid-in—lemonade, megnesivm sulphate, calcium sulphide, ete., which
is frequehtly advised for workers expossd to the dangers of lead absorption,
Controversy has arisen cbricernihg the advisaebility of such messures and the
Comnittee has decided to defer recommending them until it has opportunity

to meke further investigations of the metter.

Cdrativa treatmant‘may be : considered under the heads of:--(A)} That

directed to the sbatement of symptoms of Lead Poisoning, end (B) Thet
towards the removal, if possible, of lead accumulated in the subjectts
tissues, 1.e., ts premete Lead Mobllizetion, Excretion and Elimination.
Without this latter trestment the cure cannot be cornsidered completa. It
should not be forgotten by those called on to deal with the problem of Lead
Poisoning %het cértain individuals, although leaded, do not show immediate
toxic manifestations but may be_p&isoned with the result thet they may
develop degenerative changes in the arteries, heart, kidneys, liver, eto.,

and perheps become prematurely aged.

A. The treatment of immediate toxic manifestations.

This should aim at the abatement of"acute symptoms" for the immediate
relief of the patient.

It can be accomplished by bringing about immediate cessation of Lead
Exposure, end emptying the alimentary tract of its unabsorbed lead by means
of saline cethartics. 1In many caeses this is all that is necessary to give
rolief. Alternating rest and moderate activity, and a full diet usually

corrects the symptoms in a few days. Alkaline salts including caleium
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carbonate or ldctate, given to the point of a maintained neutrality, are

beneficisal.

In severs 22&32’ or for the headache of encephalopathy, small deses
intravenously of calcium chloride, or Fischer's Solution (given very slowly)
usually relieve the pain, slso other acuts symptoms such as vomiting. For
the purpose of administering CeCly, 15 c.c. of a 5% solution is recommended.
In practice 5-10 c.é. will usually be found quite sufficient, but 2-5 e.o. of
a 10% solution may be used. Hot applicatiens to the abdomen msy help %o
relieve the colie.

Anti-spasmodics have been advised. They may be used in cases which
are not relisved promptly by the ac}mini.stratioﬁ of calecium. Experience would
seem to indicate that these will be very few.

If the patiant is suffering severelyand no calcium chlofida is im-
mediately available for intravenous injesction, as indicated above, 1/100 of
a grain of atropine, repeated if neeessary, or 15 drops of F. E. Belladonna
in repeated doses, may be used for this purpose,

Amyl nitrite or nitroglycerine have been suggested as alternatives for
this purpese. lioras experieﬁce with_their employment is wanbed before the
G§mmittee can definitely recommend ;ham.

The use of opiates, or morphine (gr.1/8 to gr.1/4) should be limited
and restricted to the relief of unbearable pain or unmanageability, and
given preferably with atropine (gr.1/150 t§ 1/120).

Enemas have been found useful in stopping the psin of an attack. They
may be difficult to administer because of spasm. They should ba slightly

werm.

Megnesium sulphete (Epsom salts) 1 o#. should be administered per
mouth to ¢lean out the intestinal traet., Custor oil may be given in severe
cases of constipation. Where it is found mecessary to continue the use o#
aperients one of the milder salines should be employed. Sir Thomas Oliver

states thet the ebdominal pain can bs relieved by the administration of
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sodium _mnm-sulphite in 1/2- or legrain doses thrice daily end states
that D#, Stevens of Cardiff has foutil the internal administration of 1/4-
grain dose of celcivm permanganate helpful. Likewisa, for colic and consti-
pation, ha recormends a wizxture of potassium iodide and n;a.gnési;\m sulphate
to which 5 dreps of tinek. :mx vomica with a carminative may be added. He
cautlions agairst the we of votassium iodide in I2ad jeiccnipng in repeated

doses. In severs 7.sau ol sonbsiipetion accompunying ccliuc, 1 drop of ereton

cil on a piece of sugar ammy be added by the mouth.

Tmmedintely following the abatement of severe symptoms the patient
should ba put on & diet rich in cafeium. This should consist of: Juicy
fruits, green vegetables, oarrots, turnips, etc.; milk, foods cooked with
milk, and milk products such as cheesa, butter and Iice-cream; molasses eggs.

A quart of milk should be taken daily. With *-‘:.hi's should be given 2
grams of calcium lmetate o daoy in four or more doses. If no milk is used,
the calcium lactate should be i.ncraased.. Caleium chloride may be uszed, but
it is unpleasart and should not be taken by mouth in large qﬁantitias. One
dreachm of a 1 in 8 solution by mouth may be tried three itimes a day.

This treatment should be conmsidered the preliminary to “delesding®
and should Be continued for a week in ordinary cases or until the patient 1s
in good physical condition. In those showing nervous mamniflestations it should
be continued until the signs are stationary. Sométimes it may have to be
protracted, running into months. When neph:itis is present, troeatment with
celcium and high calcium diet should be prescribed and other efforts made '
to clear up the nephritis before “deleading".

During epileptiform seizures the bowel should be washed out with mustard

and warm water, o teblespoonful of mustard to a pint of water, and after~
ward a small enems containing 30 or 40 grains of bromide should be ad-

ministered per rectum (Cliver).
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Wrist drop cases should be pubt up in hyperextasnsion splints.

Cases of paralysis which are slowly recovering should be given
passive message and elect#ficity.

B. "Deleading" following treatment for relief of symptoms.

After acute manifestations have been cleared up or are stationary and
when the patient is in at least fair general condition, efforts may be made
to remove stored lead from the bogty. Experimental evidence has snoun
that only a poftion of this stored lead can be eliminated in this procedure,
but presumably it is that which is the more readily mobilized and, jﬁdging
by the improvement shown ﬁy & number of 1ongsﬁahding cases, after this had
been carried out, the rasults dppear to be of vﬁlue. The Committee feels
that more experiéncas should be reported, however, before ié can recommend
"deleading", but the following may be tried as an empirical measure, based
upoﬁ the reports of Aub and his co-workers’(ln Lead Polsoning, Med. Monographs
Vol. VII, Williems & Wilkins Co., Baltimore, 1926).

During the "deleading process" the patient is placed on a diat poor in
calcium and the acid~base equilibrium of the body is altered by the adminis-
tration of suiteble drugs. 1In this way, the calecium reserve is exparimentally
found to be drawn upon and, with the removal of calcium from the bones and
elsevwhere,lead is also freed to the circulation and excretion promoted.

It is of value to check the excretion of lead during this process by
lead daterminations in the urine.

The diet should not include milk or feods cooked with milk, Likewise,
calcium-riqh foods such as green vegetables, fruits, ordinary vegetables,
chease, butter, molasses, eggs, etc.; shéuld be prohibited,

The diet should be made up from the following: Meat,. liver, potatoes;
rice, tomatoes and canned corn (without milk); corn meal, breed (cooked and
used without milk), soda biscuits; bananas, apples {(peeled): tea or coffee

without milk or cream, but with sigar; butter fat (prepared by melting butter
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in hot water end skimming off the butter fat), salt and pepper.

During the administration of this diet the patient may be given
either; (A) 15 minims of the dilute phosphoric acid (7.S.P.) every hour for
about 10 times daily for several weeks. (Each dose should be followed by a
mouth wash of Sodium bicarbonate), It is guite distasteful to many. Or:

{B) Ammonium ehloride, 1 grom in a glass of water, ten or twelvae
times a day;--some prefer the tablet form but in either case nsusea end
stomach disturbances may follow. .

Nephritiec eases should not he given either of these drugs since they
are acidie in action. In such case;, sodium.bicafbonute 20-40 grams a day
mey be given to upset the acid-base equilibrium, and may b= found effective
in favoring the excretion of land.

Potossium iodide, if used, should be limited to small amounts. It
appears to havé no sdvantages over ammonium chloride or phesphoric acid and
many disadvantages. One of these disadvantages is thst it is not so effective.
Likewise, this drupg is contra-indicated in nephritis.

During this treatment the patient should be in bed, preferably in an

'institution or where he can be very closely watched throughouf the course.
The first signs of the return of toxic manifestations should be treated by
inereasing his calcium and curtoiling the deleading treatment until symptoms

¢

abate.

When acid "deleading" is belng applied, symptoms of scidosis such as
loss bf appetite, hesdache, malaise, dyspepsia, bronchitis, rheumatic pnivs,
should be indication for reducing the doshge. During alkaline administration,
symptoms of alkalosis, i.e., hypersensitivity or tetany, should be treated in
a similar way, --dosage should be restricted and, where necessary, calecium

administered.
- It has been found advisable to carry out "deleading" in the form of

courses., Intensive treatment is aprlied for five or six days and then

&
discontinued foq/weak or ten days during which time the patient is permitted

-
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to partake of a more liberal diet. Th-i'.:geifa&k is followed by snother
course of intensive trestment, and so on.

As praviously stated it is edvisaeble to check the course of "jelead-
ing" by leboretory estimetions. By thisé means the number of courses
required to render the patient "deleaded" can be better defined. It must
be remembered that the term "deleaded" is enly relative, since only =
portion of the stored lead may be eliminated in this way;

Where it is not possible to follow the course of "deleading" by labora-
tory examinations, two courses of five or six days sach, with a bresk, are
recommended for ordinary cases, Those with signs of nerve damage should
preferably be brought back for a seeond double course within a periodv of six

months.

When the deleading process is complate the patient's colecium balance
should be restored and he should be able to return to work ot the end of a
week or ten deys. He should be advised not to undertake work which exposes

him further to Lead. .
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PART III
STANDARDS OF IND&STRIAL CONTROL
A.The Problem
The increese in lead poisoning on the American Continent is an

indication that industrial control is either inefficient or not practiced.
In practically all forms, lead may be toxic to the human organism,--highly
toxic as a molbten vapor or a scluble, dusty or volatile form; slightly
toxic as a sulphi&e or silicate. Its widespread distribution, therefore,
in industry and manufacture warrants the taking of further steps to reduce

the morbidity resulting from its use.

The exposure., The exposure to industrial leading in its various forms
starts et the mine where it is ored, and from whence the hazard cortinues
to the smelter and refinery where it is transformed into pig lead. From
here it is shipped to other plants where it is changed by various methods
into certain physical forms such as piping, or into compounds of lead., It
may be oxidized by simple exposure to the air, and especially by a moderate
degree of heat, into lead oxide, and by further oxidetion into litharge or,
by still further heating, into red lead. Again the pig lead may be changed
into a carbonate by the 01d Duteh or Carter process, Still other compounds
such as lead sulphate, nitrate or tetraethyl lead may be formed by suitable
procaesses, Prom the actual mining of the ore, smelting and refining and
changing it into one of its many compounds, the lead worker is in constant
exposure either through the actual handling of materials, or its sccumulae-
tion on his clething, skin and mucous membrares, or through the inhalation
and swallowing of it in a dusty spray Br vaporous state. After the compounds
are made they are usually ground, sieved and packed in suitable containers.

These operations create a special sexposure in themselves.

Use in indastry. In addition to the actual manufacture of these compounds,
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the use of pig lead and its compounds in industry add a further exposure,

For‘axample, the pig lead may be melted and used as coating for pipes or
talegraph cables, The pig lead itself oxidizes to & slight extent. The
handling of the lead causes some of. this oxide to become loosened and form
a dust which may find the Portals of Entry of the body. Hence in meny
inﬁustrias and trades workers are constently exposed to lead in one of
three forms; a wat, pasty or spray forti; a dry state; and in the form of a

dust or vapor in the breathing atmosphere.

Mode of entrance. A brief summary of certain points made in Part I are in

order herae. It is an sccepted faect that lead enters the system through the
air passages and gastro~intestinal tract. With the exception of tetraethyl
lead, the skin is not significant as a point of entrance. While ingestion
through the mouth (gestro-intestinal tract) is of importance, the most
important industrial mode of entrance is through the air passages.

Animal experiments have demonstrated that lead dust and vepors may be

absorbed through the nasal mucous membranes as well‘as in the lungs. This
indicates the necessity of stressing those methods that are concerned with
the prevention of lead dust or vapor'from getting into the breathing
atmosphere, The futility of the ordinary respirator in asccomplishing this
purpose has been repeatedly demonstrated by the high incidence of lead poison-
ing even where it has been used consistently.

It is 8n ensy matter to determine by chemical analysis whether or not
a given atmosphere contains Lead, and the quantity present, and a great
extension of this practice is advocated in industriel plants using lead.
Nothing less than a complete. lead-free atmosphere for the operator to breathe
should be aimed at. In the end, this can be accomplished for each worker
by the use of a special respirator or helmet receiving e fresh supply of

air from an outside or uncontaminated source.
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B. SENSRAL COUSIDERATIONS

The industrisl control of lead ﬁaisoning depends on two factors:
1. A properly conceived plan that is comprehensive yet
practicel.

2. The adequate exeowtiom of that plau.
Discussion. The history of progress in industrial hygiene, accident pre-
vention, and social and labor legislation is replete with examples of plans
that have failled beecasuse of noncompliance with one or both of these factors.
Either the fundamental plen has.not been well conceived or the execution of
it bas been faulty. Legislation as a whip has accomplished less than
‘educatlon in promoting the welfare of the industrial worker. Large scale
industry has co-operated better then small seale industry in exscuting plans
for the improvement of healthful and safe conditions for workers. The lay-
ing dowm of arbitrary rules by governmental agencies frequently defeats its
purpose. The word of the law may be obeyed but not its spirit. The generzl
improvement of the health of the worker through shorter hours, increased
wages, and greater leisure as well as specific improvements in factory
hygiene, are evidence that industry is alive to the economic value of

humanitarianism,

Workmens'! Compensation. The recognition of occupational diseases is

gradually being extended into the Workmens® Compensgtion Laws of the
various states, provinces, and countrie;. Since lead poisoning is one

of the most frequent forms of occupational diseases, and sin&a‘its symptoms;
complications and sequellae are so often serious, industry must become
aware of the heavy burden it cafries nqﬁ-oﬁly through large turnover,
curtailed production or through compensaéion‘péyments, but through the

humane aspects of the case,
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. 18 Plan
Goal. The iderl to be gimed nt in elimin-tirg lead poisoning should be
to prevent Lead Ingestion und Lead Absorption through the control of Leud
BExposure, Prineipally, the idea is to ramove lecd from actuzl or atmos-
pheric contect by the audoption of-
A. Various industrial means, such as
1. The supply of a leud-free utmosphere
from outside sources.
2. Automatic processes.
S Coqfining cabinets or isolatecd spuceg.
4, Alr conveyances for le:d in dry, vapor
or spruy forms.
5. ieist or olly processes.
5. Substitutes for lead.

7. High~cluss factory or workpluece hygiena.

B, Vﬁribus personal menns, such as

1. Personal hygiene, observing particularly
instruction to employes on how to prevent
lead poisoning.

2. Medical supervision with frequent examinu-
tions specifically for Lecd Exrosure, Lead
Absorption and Lead Poisouning.

3, Rugulation of hours of labor involving
Le«d Bxposure.

4. Limitution of the employmert of youths,
women, the delicate or sickly, =und those’

who have previocusly suffered Lead Poisoning.
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5, Prohibition of the employment of thase

showing iﬁcreusing or marked evidende of
Lead Absorption, any stegé of Lead Poison-
ing, or a history of incfeused susceptibility;
ot murked symptoms ih previous attachs.
The more elilsive of the aboée {tems are nexﬁ discussed under the two
following headings:
Stondards for Workplace Hygieme.
Standards for Pa#sonal Hyglene:

The words "shall" and "should" are ndvisedly used in these standards

to denote compulsion or adwonition respectively.

STANDARDS FOR WORKPLACE HYGIENE

1. Age: No worker less than 21 years of age shall be permitted to engage
ir any occupation where Lead {s used, i.e., subjected to Lead

Exposure. ) . .
"the general clinical conclusions of appointed
surgeons- in the various lead factories would
be, we believe, that the susceptibility of
young persons is at lexst twice thot of =adults,
and thera is some ground for supposing that
the tissues of an adult, when growth haes
ceased, more readily adept themselves to deal
with the absorption and elimination of poison-
ous doses than do the tissues of = young
person.”- Legge und Gondby's "Lead Polisoning
and Lend Absorption",1917, pp.35.

2. Sex. No female under 45 years of age should be permitted to handle any
dry substanee or dry compound containing lead in any form where the Lead

content is in excess of 2%. .
"Figures showad femnies to be attecked sbout twice ms freguently

as males" -Thomas M. Legge, Jour.of the Roval Society of Arts, Wo.4007,
Sept.8, 1929, p.1028.
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3. Workplece, Every employ«r shall without cost to his employes provide und
mnintcin for the protection of his employes who are engaged in a work
or process involving Lead Exposure, workrooms or workplaces which
comply with the following:

(a) So illuminasted that there are at lenst 4 foot ecandles
of light on all working planes wher: the ~ir is breathed.

{b) So ventiluted and 1rfanged that %here is at least three
complete exchanges of s;ir per hour, using rormal outside
air. )

. {e¢) all workrooms shall be provided with o smooth floor
permitting easy reﬁoval of dust by vacuum clewning,
flushing, the use of oiled mops, or sweepirg with wet
saw-dust or other wet materinl, or other means to lay
dust. Dry sweeping of floors is prohibited.

(dj The walls of workrooms shall be smooth «nd shall be
ruinted, varnished, whitewszshad, clesnad or otharwise
freed of dust or smurge at lenst once annunlly,

Dust mayy ba prevented from accumulutiné upon
walls by vocuum ocleaning, flushing, oil moppirg,
or adequately ventilating outside of workhours.
Dry sweeping of the walls is prohibited.

(e) Windows und lighting fixtures shall be kept clean.

(£) Machinery, benches, hoods, ovens, ete., shzll be
frequently freed of dust sccumulation.

- (g) HNo serap, toilings or materials containing lend in
dry form shall be allowed to sccumulate on the work-

room fleor.
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o 4, Materials. (a) All dusty mnteriafgsbreuting a condition of Lead
Exposure should be kept moist where possibla.

{b) All dusty meterials, creating a condition of Lecd
Exposure, should be kept covered and, where it can be done without
adtual interference with the work proeess, they should be connected
with adequote exhaust systems and ventilationi Spetial rcgulations
for Tetraoethyl Lead, 1ts compounds, mixtures and dilutions shall be
trken a8 recommended by the U. S. Public Health Service (Pub. Hlth,

Reports, Vol. 43:5147-3149, Nov. 30, 1928).

5. Processes. The wide variety of processes mekes it impractical to
specify the precautions to be taken for each, but certain general
rules (indicated by the word “"shall") ard principles (indicated
by "should") are layed down for.the handling of Lead so as to pre~
vent Lead Exposurs.

(n) All work shall be conducted and such adequate devices
provided and meintained by the employer as to protect the
employe from Lead Exposure;

(b)Wherever possible, automatic processes should be sub-
stituted for hand processes,

(¢) Wherever Lead is msited, the melting pot should be
provided with a hood connected with an effective vent bto the
exterior.

(d) All receptacles such as crane buckets, boxes, barrels;
ears, conveyors, chutes, hoppers, dumps, or other contaiiners

when ereating a condition of Lead Exposure shall be equipped
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¥ith - hood or other closa~-fitting cerr connectead
#ith wn 2ir exh:.ust of sufficient ch-r cter to pro-
vent the esc.pe of Leud in dust form to the surround-
ing utmospher-.
(=) 411 érushing mills; grindirg mills :-nd sieving
machines opersting on lead cortnining material in o
dry state shill be connected with an efficient air
exhnust ond dust collecting system,of be completely confined.

{f) &l1l v~ts containing solutions of solubls laud
salts for boiling should be protected bty suitable hoods.,

(g) &all shaking, mixing, dusting, spr-ying or other-
wise frequent manipulating of dry mrterials containing
lead shall be performed either in « cebinet, or under
un exhaust equipment, or in 2 specizl room with mechan-
ical exhaust ventil:tion, and, in cus= it is necessary
th~t the worker be locuted in, or is required to fre-
quently enter, such cubinet, equipment, or room, he
shall be provided with a Porm of helmet or respirator
which draws air from an ocutside source.

(h) all packing of dry muterisl comtoining lead shall
either be carried onibj'a type of picking machine thot
retains or removes all lead dust, or the worker shall ' -
be equipped as specified in (g) abofé;

(i) All workers whén required to bélemployad tempor- ..
arily in or near lead dust,spr.y or fumes shall be
equipped as specified in (g) «bove.

(3) &ll operations which throuzh speadirg up increase-
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the exposure teo leed dust sproy wnd fume should

be slowed dowr or discontinﬁed et perlodic intervals.

(¥) 4ll workers not engnged in work involving a
Lezd Exposurw should be completely ssparcted thorefrom.

(1) Lead-contuining dusts, spruys, fumes, or.vupors
should not be permitted to escape to neighboring
premises.

(m) ot least d=ily inspections should be made of all
work conditions and apparatus that pertein to the pre~
vention of Lead Exposure.

(n) The lead exposure associated with the various
processes of un industry should be scourately mecsured
from time to'timﬁ, so ag to give an indicntion of the
importence of the hazards, and so as to ev«luate the

maagures taken Ffor the reduction of such hezards,

6. Sanitory provisions.

(<) The employer shall provide u separate washroom
squipped with-

(1) One lavatory basin for avery five employves
fitted with weste pipes und two spigots conveying
hot and cold water or the equivalent.

(2) One ncil brush, socp and A clesn towel for
eaoh employe(or a sufficient number of puper tow=ls).

(3) Ten minutes! time sllowance at the employerr's

expensefoy each emplaye for the use of the washroom
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before lunch and at close of the day's work. The

washing should be sup.rvised and records of the

same kept,
(4) One showar bath for every five employes. The

baths should be approached by wooden runw-ys, be

provided with wooden flbor gratings, be supplicd with

hot and cold woter, and kept cleaun. '

(b) Tﬁe smployer shall provide toilets,urinals and water
closets in strict accordance with the offieci-l sanitory reguln-
tions governing factories or other workpluces in the community.

(¢) The employer shall provide a dressirg room adequately
heated, separate from the workrooms, equipped for ecch emplove
with 2 dcuble sanitary locker or two senitary loc§ars, or two

individual celling hengers with cord-pulls, in eith~r case the

one for his street clothing and the oth-r for his work clothing.

(d) The employer should provide «n eatirg room separate
from the workroom with sufficient tables and seats and keep
same clean,

(e) The employer shall provide food locksrs in the eat-
ing room which shall be kept under lock and kep held by the
foremsn or othrr supervisor who shall surrender key at lunch
time and quitting time only, and only when satisfied that the
given employe has complied with the following sanitary regulo-
tionsq

Ezch employe in 2 process presenting pessible Lead

Exposure shall, before eating —_
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(1) Thoroughly duQEQﬁ'exchange the outer-cloth-
ing, or place clothing not subjecﬁed to workroom
Lead Exposure ovoer same,

(b) Wash the hands and face thoroughly.

() Clenn the finger nails

Bach employe in o process prasenting possible Lead Exposure
shall, before quitting the workpluce, carry eut (a),(b), and
{c) and 2lso

() Dust and leave his work clothing in the locker
or honger providad therefor.

(a) Toke = comple%e shower, sponge or scrub bath.
{f) Don street or other wearing apparel which has
not been subjected to Lead Exposure,

(f) The employer should supply one peir of overalls ond one
jumper for each employe sndshould repair and renew such clothing
whan necessary and wash the same at least once each week.

{g) The employer shall supply a sanitery and potable drinking
water, regular ard copious use of which should be encouraged.

English)
{h) The employer shall post in a consplcuocus place, Rules(in/ )

for Personal Hygiene (see below), and in tho several languages

to correspond to the comprehension of the various smployes,
provided 5 or more of a given languefge are employed. Bach appli-
cant uponihiring for work in a process subjiectirg him %o Lead
Exposure shall be supplied with a copy of Rules for Personal

Hygiene.
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8.

9.

Bl,
RULES FOR PSRSONAL EYGIENE

Do not go to work on an empty stom.ch.

Do not put fingers in the mouth.

Do not take food into the workroom.

Do not eat food in the workroom

Before eating and before leavirg work, thoroughly
wash the face, arms and hands with soap and water,
blow out the nose and rinse out the mouth.

Take o bath daily, Cleanliness is one of the best
rreventatives of sickness.

Do not chew tobacco while =t work, for in the handl-
ing of the tobacco with dirty hands tﬁe dust may be
carried by your fing=rs iInto your mouth.

Do not drink alcoholic liguors. .slcochol fovors lead
‘poisoning.

Keep your finger nnils cleun and cut short so that
the dust cannot collect under and around them.

It is better not to wear mustache or 2 benrd as they

collect dust, If worn it is better to keep them

cut short avd to wash them thoroughly every dey.
Keep vour bowels open. Teke a dose of Epsom salts
once « wWeek.
Dry sweeping and dusting about the workplsce is pro-

hibited (See Foremun for methods of cleaning up).

fiaar 2 respirator or helmet where Foremsn instructs yvou.

10. If ill consult a physiciun at once,
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III. MEDICAL SUPERVISIOR

1. Medicul supervision should be obtuined for éll vwiorkars subjectod to
Lecd Exposure,

2. ufforts townrd organizing madical services o this end should be made.
Small groups of workers subject to Lend Exposure should make arrange-
ments with clinics or hospitals having adequate laboratories, or with
other industrial units, =0 as to commund adequate medical and laborutory
supervision.

3. Only competent medical men who aretdirectly irterested in promoting
industrial snd public heelth should be engnged to control tha medicsl
supervision of Lead Exposed workers,

4, All workers should be examined nt the time of hiring. The examination
should include at thut time findings of possible Lead absorption or Lead
Poisoning from previous exposure since workers tend to follow the
pursuits with which they are most familiar. WNo spplicant should be
employed who shows eny evidence of Lead absorption or Lead Poisoning
or sny definite heurt, kidney, lung or artarisl diseasg, anemisa,
neurologicoel conditions, marked orai éeésis, or.gastrg-ihtastinal
disorder, ' )

5. Bach worker engaged on a lesd operaticn of any kind should be medically
ex:mined weekly: :

(1) The examinition should be conducted in % room separated
from the workroom and especially provided for this purposae.
(b) The examination should consist of:
(1) an inquiry into incidental illnesses inelud-

ing accidental mishaps that mey hove arisen during

the precading week.
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(2) a carsful inquiry into any present heulth compl-ints,

(3) a4 physical examination with purticulur reforefice to
Lend Polsoning in nny of its stages or phases.

(4) A leboratory exsmination which should consist of =
red cell count, white cell count, 2 hemaglobln estima-
tion ~nd = differential blood examin<tion with particul-r
refarence to the deteetion of stipprled or othar 2bnormal

cells (see below).

6. & monthly dental examin.tion is recoemmended.
7. Three criteria for changing the employment of a worker are suggested:
4. Upon blood findings:=-
(a) The presence of reticulosis, stippled cells
(busophilia), or bssophilic aggregation in increased
amounts. (The Cormitiee rlans to inguire into the
techrique of various mathods of establishin: thesa
findings, and “with « view of plascing ore or more
of the tashrioues upon a gquuntitative busis),
(b) i red cell count well below normal,
(¢) & remuglobin asstimation well below norral.
(d) & gradually changing condition of the red blood
cells when followed through four blood examirations,
made st intervals of ore to seven days tused upon
the probable interesity of exposure, as evidenced by
(1) sn inoresasing stippled (tasophilic) cell
count,
(2) an incrensing presenca of other abncrmal
cells.

(3) & progressive reduction in the red cell count.

(4) & progreesive reduction in the homaglobin,
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B. Upor gphysical findings s« 54.

(1) Srecusl loss of wel ht, uppenrarce of pullor,
tremor aor hypotension.

(b) = roduction ir the hapé ard wrist strength teste

after four consecutive (week¥ly) examinutione as
shoun bv u progressive change in a record churted

for such strength tasts.
C. Upon sy-ptonatology,- obviously, upor any arruy

of symrtors in&ieative cf Lead Foilsoning in any of

itz stages; but note thut soma workers m.y deny symptors

ir. ordar to hold their Jobs,
8, All casce of Leed Poisonirp in ﬁny stage shall be rerorted to
the proper city, state, provincinl or other sovermmeniel authority

according to resvective laws or regulations covering this watter.

IV, REGULATIO OF iOURS OF L4ROR

A shorter work duy or shorter work week would diminish the
time of exposure and thus raduce the possitility of lead poisoning.
It is therefore recormended as g standard that all men exposed to any

of the leadirg haszardous lead opesrutions+ be prormitted to adopt one

»

of the following plans:
‘ 1. “erk five daye a week (40 hours)
2, Sork severn hours a day,ore-hall day

on Saturday (52 hours)

%. Chupge at morthly intervals from a Lead

Exposed to & ‘on-Lead Bxvosed operation,
I .

+.8 ssuted above, tle Cotmitbee expeets to rrepurs s list of the

industries und trnde processer involved in significart Lead Exposures.
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55.
B. Bibliography

Foreword
——

The Bibliography prepered by the Committee consists of an alpha-

e

betical list of approximstely all articles publishéd during the period
January 1, 1928, to December 31, 1928, on the subject of Lead and its
effects on human beings, the titles of which have been found in the
following publications: (1) Bibliography of Industriel Hygiene, Inter-
national Labour Office; (2) Journsl of Industrial Hygiene; (3) Quarterly
Cumulative Index Medicus; (4) Chemical Abstracts: (5) Journal of American
Medical Association; (6) Public Affairs Information Service: (7) American
Journal of Public Health: (8) Miscellansous.

The emphasis 1s largely on the industrial aspects, but there are
other articles which have been included becaﬁse it was felt they might
throw some light on the subject at hand. Roughly, it may be said: that
the articles included encompass the slibjects of Chemistry, Toxicology,
Clinical Aspects, Analytical Material, Industrial Processes, and General

Topics.
The Bibliography has been prepared primarily for the Committee in

relation to its work, particularly in regard to the devising of Standards
such as those presented in the preceding Section (A). The entire Biblio~
graphy can, however, be @ade available to anysne interested under certain
conditions*

The Bibliography includes 265 articles as it now stands to which

*

*The Bibliography compfises approximately 27 pages with ten items to the

paga, four lines each, giving the author, title, journal or plece, page(s),
and date of publication, whether or not abstracts are available and, if so,
where. There are not sufficient typed copies of the Bibliography even t6

supply all the members of the Committee and it is considered unfeasible to
re-type the manuscript for a few copies. If requests for 20 copies,however,

DUPO0503156327




/ 86
/
some ‘more for 1928 may yet be ddded. These are divided roughly inte the

following courtries of origir: 70 American, 36 Britksh(this includes
British Empire), 80 German and Austrian, 18 French, 12 Italian, 20 Russian,
1 Polish, 1 Hungarian, 8 Japanese, 3 Belgian, 3 Swiss, 2 Miscellaneous, and
11 Uncertain,

"Abstracts are obtainahle at the time of this writing (Sept.28,1929)
for 112 of the listed titles for 1928. These absfracts have beén ‘
secured in twoe ways: (1)PFrom printed abetracts already published, as in
the following Journals; Chamical Abstracts; Physiological Abstracts;
Biological Abstracts; Jour. of Indust. Hygiene; Jour. Amer, Pub.Hlth Ass'n;
Jour, Amer. Med. Ass'n, (2) Original Abstracts made by the Committee.

Apparently abstractihg Journals are congiderably in arrears even for
many of the major articles which appeared in the literature for the year
1928, 1In some instanoes the original journals have also proved unobtain—'
able by the Cémmittea in the time at hend. However, the Committee hopes
to secure abstracts fer most, if not all, of the articles cited in the

Bibliography.* *
All requests for bibliogrephic material or suggestions comcerning it
should be addressed to Dr, Carey P. McCord, Secretary Industrial Hygiene

Saction, A, P. H. A., 34 West Seventh Street, Cincimnati, Ohio,

*are received the Bibliography can be mimeographed end meiled out at a
cost of about 75¢ per copy, Thosa interested should commumnicate with the
Beoretary of the Section at once, and it seems netessary to set the final
time for receiving such requests at a period not exceeding 60 days from
the publication notice hereof in the American Journal of Public Health.

*+The Cormittee can supply coples of abstracts at a cest of 5¢ emch for
those not exceeding 1/2 page, double space,(the majority) and 10¢ for
those longer than this. (itations to printed abgtracts not exceeding five
in number can be furnished free and more than this, at the actual cost of

typing.
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