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FOREWORD

The purpose of the Lead Hygiene Confecence recorded In this Hitle volume was
to Mabs avnilable to medical men, hygienists and Intervsted laymen, fu free
and spwa diccuasion, the facts cvncerning plumbiom which andertie preseat-day

s of ita fon, l and cure. :

That this ebject was achivred seems amply evidenced by the caliber of the
avthorities 0n variews aepects of krad poiccaing wha contriluted the freits of
heir rrperisnce to the program, by the quality of their precentations, by the
ative participation of ne hras than forty individuala la the discussions, and by
the fact that maore than onequarter of the 140 physiciana. ladustrialists and
others pevsent took the trouble, In jetters writlen soun afler the ronfereaces, fo
@xprose thelr appreciation of haviag been included la what ane old-Limer termed
“wae of Lhe knest groups of lndustrial kygiene and medical porscansd that | have
seen Arsembied in & bong time.”

In turn, the Lead Industries Aseaciatica weicomes this opportunity agala te
thank sl thame who by their participation assyred the soccess of the conference.
Foe the initial pristed record we are indetied to the editors and publisher of the
Journal Industrial Medicine and Surgery. The major revision pressnted withia
theng covers atiesis the wditorial skill of Mise Elizabeth Olmeted.
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LEAD INDUSTRIES ASSOCIATION

LEAD HYGIENE CONFIRENCE
November 6-7, 1958

THJRSDAY MORNING SESSION

November 6, 1958

INTRODUCTION

By ROSERY L ZiEGHDLD
Seerviary-Treesarce, Lead Industrice Association

Ladics and Gentlemen: It is a pleasure to have the opportunity of sponsoring
& Mevting that Includes such a distinguished guthering of guesta and from which
80 much good may be expected. The caliber of those who hare agreed to take
offxial part 1n the program, and of thoss who have come to listen and discuse
with them, swost certalaly Indicates a fruitful conference.

For thoss of you who may not know too much about the Tead Industries
Asacclation, 1 would like to eaplain that It i» & noa-profit organication of some
70 lead-mining, smelting and tefining, and manuiacturing companiea. While
we have many functiona, including sales promotion, remearch, technical service,
economic service and the like, L.1A. Jong ago recognized its responsibility ia the
field of Jead hygiene. In the 30 years of our existence, we have sponsoted cos-
siderable research ia this fiedd, and we are now gathered ot our third eom-
ference of this type. More than & decade aga, this phase of our work was
put wnder Manfred Bowditch's full-time directica

Now, to get the important part of this meeting under way without further
ado, 1 want to introduce your official welcomer, Mr. Felix Edgar Wormser, vice
president of L.IA. and of the §t. Joseph Lead Company. Lead hygiene has fong
been & subject to which he has given much intervsted attention. He was the first
secretary of LLA. and beld the position for nearly 19 years, whea he Jeft to
joln hla present company. Subsequently, he was prewident of LI.A. for three
years, He has also made grest contributions through public service, having
earlier this year compieted five years an anaistant secrelary for mineral resources
of the U, 8. Department of the Interior. Mr. Wormaser.
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WELCOME

By FTLUX FOOAR WORMSER

View Mreodoat, Leod [adeotrirs Asseriation
View Preedent, St. Joseph [avd Compang Now Yord, N, Y.

1 am hunored to repereent the peraldest of
the Load Indusiries Arsccistion, Mr. Joka D.
Bradley, wha, unfortunately, cannit be with ve
today. 1 am sure be would wish to extend you o
tramt cordial wekome to Chicagn, and 1o express
the Bope that yoer deliberntivas will result in
s mutual exchange of views benefcial pot only
o our fedusiry but to mankind

1t dowan’l seem pomsible that tweatly yoars
have viageed since the Bt creifervnce of phy-
siclans and surpeces of member companics of
the Lead Industrirs Assaciation was heid bere in
Chicago 8t the Palmer House U scems like
yestenfay to me. Some of yuu ia this ronm to-
day attended that session, and you will remem-
ber bew interveting it was 1o leten to Dr.
Josepd Aub and Dr. Falrhall, who had dme 20
much ploneer wurk in the Seld of Jead pnisming.

Years aga 1 fell that the Lead Industries
Arssxclation could justify its existence solely
oa the ground of he epportunity it had to
work ia the fiedd of lend hygiroe, so that the
metal could be uward pruperly and inteilipently,
and po that, wherrver it crvated a hazard fn.
Qustrially oe publicly, the proper cuatrols could
be introduced. 1 havent changed my views
| think you should knerw that as the work of
the Assccistion Ras become knowa It bas re-
ceived laternational recoguition and reprementa.
tion. It also has the benefit of Manfred Bow.
ditch’s great experience and knowledype in this
important area. 1 think we can all agree that
the Lead Industriee Association, and the peo-
Ple behind i, deserve commendation for the
publicspirited and frank approach they have
given to the lead probiem. When all is said
and done, what the iIndustries want s the
truth. They can then govern themaelves ac-
cordingly, Thanks to much beilliant work ia
medicine, participated in by many of you In
my aAudience, the truth, pleasant or unpleasant,
fa certainly what they have gotten. 1 am sure
they will also get it from (his meeting,

it Bas always seemed 1o me that there fs no

Tvasca why a wonderful meial scch as Joad, be
stomed upct us by & bountiful Eature, cas't be
used safely and bLemeficially by all of us It
would be dificult 1o comceive of aa &osomy
whers this indispeosable metal do kager was
svailable to wa. It has 20 many everyday uwees
that we take for grasted especially in driviag
cur sutomobilea.

Ahrourh my incumbeocy la Washingtca hept
me away from olmerving the stredy progress
that the medical profession was making Ia
studying the lead hatards and reiated probiema,
1 am sure we all recognise that eaay medical
rerenrch deveiopmetts since car frst conference
Lare gives us an assgrance that wy previously
did mot possesa. No doubt there (2 still & Jot of
educational work that has to be done where
irnorance about lred's properties or uwses still
prevalla

But 1 did pot come bere to take the time of
this important merling any loager than to ex-
press my ocwn personsl delight at being here 8o
an iaterewied listener. | am sure that cut of this
conference tmuch guoed will come, and 1 widh you
evety succees.

I now take pleasure ia turning this meeting
over to our chalrman, Mr., Bowditch.

CHAIRMANX MANFRID ROWDITCN: The frst of
our technical papers will be by Dr. Ebstoa L.
Relknap, who haa bren connected with the
storuge battery industry longer than I can

& RELKNAP: It s g plrasure to be with you
again. It seems just yesterday that we had the
conference symponiven here that took place tea
years ago. | would also like to any that althoagh
it doesn't appear on the program, the co-author
of this paper is my son, who la here with me
today. fle was assoclated with me for a con-
siderable time In aome of this work and Is now
doing research in hematology, and teaching at
the Unlversity of Wisconsis.
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CUNICAL CONTROL OF HEALTH IN THE STORAGQE BATTERY INDUSTRY
By ESTON L BELKNAP, MD.

bea (he senior author wae first engaged s

s conruitant medical director of a large
tmtlery company in 1030, the genersl manager
sshed thal marsgrment te adiired once & month
regarding the Jnel of jead alaurplion in the
wurkers e also raid, * Make your recommends-
thuta jdenl —~ alm al the stars for what you think
should bLe doce to prevent lemd abworptium but
don't te surprised tf we dun’t put into effect ol
the recomtendations at eece. However, keep
sNer ws and gradually we will pul them inta
et a2 poom 85 we cak work them into owr
productian  achedulen™ Osver Lthe years, the
company and their insurance carrier have been
showty but faithfally Improving protective en-
gineerizg venliativa deigned to collat bead
dust at its source. The company fs Globe Unioa,
Inc, and the insurance carrier, Employers
Mutual of Wausauw.

Both by frequent plant tours and thelr corres
lation with physical snd ladorstory examinations
of the mrn, the Medical Department haa bees
able te point out drfialte points at wurk places
whery peuduction equifenent was defective of
itadequate regarding dust coliction, thus caus-
ing incrvased leed sbeception. However, with
the increasing epwed of modera muchines, the
potential lead hasard has been muRiplied rapidly.
Ia most jnstances we Dave all felt that we were
woweking a8 & leam — foreman, auperintendent,
ecagineers, grneral manager and the lead exposed
workmen themaeiven, as well 52 the Medical De-
partment ~— Ia a determined effort to reduce hu-
man lred abworption ss rapidly as practical

The tesult of this teamwork is demonstrated
bty the reduction of the rate of disabiing lead
intoxication from 20/ in 1929 to 2'x or 3%
within the frst sis years, and by the fact that
thervsfler disabling lead intoxication or true
frad poleoning Bas averaged only one every other
your, and pone at all the last two years. All of
these cases were of the simple lead colic type
and were pever complicated with }esd palay or
encopdalopathy. (Figure 1)

The year 1929 was known to some of you as
the grest fnancial crash. That was the year
Jast befure | came to the company when there
was the grealest incldence of dlsabling lrad (n-
tozication. Then it tapered off (alrly rapldly
when wy sorted outl our most heavily exposed
workers and had a very cooperative engineering
group working to reduce the lead exposure. There
was & kong period, from 1938 to 1960, when we
had ouly one casre of lead intoxication,

Agaln in 1054, there was & peak of five cases.

This wae the time when sutomobile produc-
tion the country over was at |ts pak and we
were working in many inetances 10 hours & day,
six da)n a week, all contributing to locreased
lead expusure and atsarption

When you have lesa time to get rid of lead,
{f there Lo any break in technique la protection,
you will immediately sce the respocae In lo-
creased Jead almorition. For the last 22 yoarw,
the Medical Department has slways bren able to
warn managvment and the men themaelves of
heary lead atmorption, so that the men could be
moved pending & reduction of lead expusure. Ia
the eigh! years from 1918 to 1944, and the five
years from 1044 to 1500, Lhere were o cases
at afl. (Figure 1) In all casew of actual disabling
Jead misoning there has Levn engineering berak-
down or delayed repalr of faulty eagineers
Ing ventilation equipment, or even careiess-
nesa of some of the men la uvsing the respirs-
torn,

OO OF AT (A0 WIOLICATON

Rewe |

Concurrently with the Medical Department’s
warnings gained from qualitative testa, the ece-
gineering protection has been In & process of
steady Improvement. This has {ncluded the in-
stallation of 8 very effective dust dlaposal ays-
tem with & bag house used on the machines
which give off the greatest amount of jead dust
in addition to the cyclone aystem collecting lead
dust st other points of Its evolution. During the
procesa of Impruving the enginecring control,
20 as hot to Interfore with the necomaary pro-
duction, certain men have been equipped with
respirators, buth the regular face masks (Buresy
of Minea Approved) as well as poaitive preasyre
airline masks In certaln cases. Current samples
shuw that all are nrow under the safe limit of
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T mg per 10 cublc meters sucept two instances
of 33 mg and one of 233 mg contrasting the
high levels from 1944 to 1956 where alr samjles
in seven instances varied from 7 mg 1o 23 myg.
(Figure 3)

Orver the past 28 years, the working envirve-
myent haa progresecd from uncontrciind lead es-
posure in the tolally unprutacted work of hasd
mixing and bBand pasting. oo throush the use
uf the rarly automatic machines which were nat
well exhauried, and firally up to the mndern
miting, pasting and asmsembly, high-praduction
machines where 3 great amount of enginecering
venlllation equipment has been built Into the
machines frum Lhe moment of their first desigm.

For 28 yrars we have had the opportunity te
study ciinkally a slowly changing group of 30
1o 100 mer who have Leen erpored to Lhe (nhala-
tion of kad Ia vanying concentrations in storage
battery marufacture. While there has beva some

Ry e |

PRI

PP

Figoe 1
change of personnel, our labor turnover has brea
very small, so that the majority of our men have
been working In this aame plant from five to 30
years, From (he bLeginning, our work ia the
diagnonis of lead abeorpiion has been based om
the ploncering work of Aub, Fairhall, Mioat,
Reznikoff, and Alice Hamilton?

In thin serien of cases we have depended chiefly
upon the carcful clinical examination of each
worker al frequent (ntervals of from twe to
four weekn, drpending upon the concentration
of his lead expuaure. The physiclans have bees
trained {n the general field of diagnoatic medi-
cine. Thia has included using the medical shilla
of history, physical examination lactuding a

srarch for lead Hine of the gumes under a loes
iXigure 21, olwenetion of the bhxd premaure
and the strength of the extensar muw les, 8a well
as laboratury studies inluding hemoriobia, num-
ber of stippled red cells per 80 high power ofl
immersion Belda, 8 routine urite, and qualitative
teets of urine for ceprojorphyria.

1a various learmed cirches, 1 have brea scame-
what shicked when physkians have ssid that
there may oot Le any such thirg ad @ bead line
simply because they have never sovn 1L [f you
will ook at the ppper keft Inciscr arva (s Pigure
L the heft cvatral incisor, oppaeiie the bace of
the tooth, yuu will see the “lead™ line. fn the
gum, k on the lewth, there (o a rew of dots o
strisle marks which mrans & depasit probahly
of head sulphide (n the guma. This will not wash
off, and It will oaly dlsappear whea there lo 8
reduced amount of concvntrution of frad withia
the organiem

[ know ia the past that Dr. Asd used 1o hare
Ris reeidents tahe & amall section of this gum
Line and kaok at It under Lhe microscope, then ane
can sce a hlack depasit directly under the muecosa.
So bere is the famous “lrad Line™ that wae de-
sribed over 100 years ago before the Royal
Rariety, and known sluee as the Burtonian lime.
Incidentally, all of hose casen were casew whery
kead salta had been used as inlernal medication,
poneccupationally, fa the trvatment of patienta
[ the baupital at that tima,

We have changwed our therapy somewhat and
do ma prewcrile lead imtermnally 22y more, bat
the lead line from ocvupstional exposare exists
as dencrited originally by Dr. Burtan | spent
a little time on that because there has been some
arrument as to whrther therw Is sach a thing
as & lead loe.

In addition to the clinjral examinstion of the
patient and the baseline laboratory stedles
listed Lbore, there has been clinkal evaluation
of the work place la regard to lead dust lnhals-
Uos in the storage battery plant by the same
physician. This involves study and correiation of
the worker's sctual operations oa his Job, te-
gether with the physician’s knowiedge of hia
genersl physical condition and perscoaal habits,
sking with 8 medical evaluation of the bevel of
his Jead aleorption. Whenever 8 man showed
dangrr signala {ndicating the probedility of as
Impending disabling lead {ntoxication, he was
vither moved or given a punitive premsure ale
ling reapirsior while engineering protection was
being inetalled or Improved. In 1936, fa {we casen
of threatened acute lead Intoxication, sxpected
time off from wurk owing to lead polsoning
therapy was reduced from a period of several
weeks to & few doyn by a course of intravenous
Caklum EDTA under a howpital regime as de-

Noc 25 2
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acrited elorwhere? No oral Cakium FUTA has
ver been given to workers in this plant

Years agn, collection of 24-hour urises for
quantitathve lead determization was done every
few months to supplement the reprated clinkal
etaminaticn and the simple qualitative tests
which were petformed every two wreka Thie
was corried out for 13 years, froe 1932 to 147,
However, it was found that the Iaformation
nained by this more refined test of quantitative
Jead ia the urine was of no more practical valoe
than the simpler teats. In fact, it did not apywear
a2 heipful in our personal study of the Iadividual
worker as did the original tests of lead line of
guma, strength of wrista, hemogiobin, stippled
oG count and, later, urine for porphyria. Though
the Medical Ivpartment had ofien beern wrged
1o substitule quantitative studies of the wrine
for lead as a mcreening test in place of the lesd
line and stippled cell study, we became convinced
that quant(tative lead Ia the urine study alons
waa not safe. Therefore, study of the lead line,
hemoglobin and stippled cell counts was com-
Unued throughoul the entire 28 years of chiefly
medical control of lead stwurption in the worker.
Houtine examination of urine for qualitative
test for coproporphyrinuria has also been done
for the past nine ycars »s & helpful adjunct lond-
Ing to a diagnoela of lead abmorption. We etill
bLelleve {1 has bLasic Implications in the metad-

ollam of Wadtess A number of nuthors and
chinkal workers in the field have poted that qual
Rative porphyria teets are of distinct value in
suggrsting lead abeorptise bmvening positive be-
fore stippied celle appesr.t 200

Rocently this whole question of Jead absorptica
and intotkation has been here recvalusied a8
measured by both quslitative and quantitative
faboratory determinations. This intensive study
favolved 13 men. two of whom had worked for
three yearn, five for six years, two for 11 to
12 years and slx from 20 to 32 years. They
had all Leen exposed 1o heavy lead inhalation
fram time to time. It was already known that
they had definite evidence of lead absorption bee
cause of Lhe simple though frequent serial studies
of history, physical examination, and quall
tative blond and urine studirs. Thres men now
have faint but definite irad lines acd the majority
have had on arcacicr etippled cell counta of from
10 to 28 per B0 oil immersion Aelds. These 18
men were chrsen Lefore there was any knowledgm
of thelr exact blood or urine quantitative values
for lead. The clinical and qualitative Lests alone
had slrvady ahown that lead absorption was quite
Mah and that these particular mea peeled to
be watched closely. (Figure 3)

You will sew on the left the columa for quall-
tative teeta, and on the right those for quantits-
tive testa

e
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In regard to Jeed exposure, as seva by alr
analyses, the last columa of figurea va the right
represents the average emapasury covering 8
period of alr analysrs from 1941 te 1934. | am
sure Lhat you will aee there have boea some falrty
high Jevels. Thia is the amouat of Jead (n Lhe
alr per 10 cuble meters, and if you wish (o re-
duce its values per ome culle meter, fort move
the decimal point o the beft.

The column next 1o the right ia the most ro- .

ceot slr analysis, and you see It has dropped
sharply. This was dooe I 1938 Howwver, Ia
three instancen, we sre Wil slightly over the
permitied Jevel of 20 ma por 10 cubic meters,
samely, 13 my and 233 mg.

Theee casen, 82 | have aald brfore, are arranged
according to dxrrasing concentration of lead
in the urine. That i perhaps the most importast
correiation. 1 would Jike to point eut that, ia
theae 18 cases whery we were Irying to see if
the quantitative lead gave s aay iaformation
which the qualitative tests did mot give, sech

- Informaticn is noted (a caly ene case, Bumber
“ eight. This was & maa whe was ence beavily

eapewed to thia concentration of well over 21
mg, though sow only 3.3 mg per 10 cudbic metern
of air. He was using an airiiae respirator smost
of the time. There were certala periads when
be bad to take it off for mackine repairn. He
pever showed a lead line, Mo, lncidentally, s
the man that has worked 22 years and s pow
“Ia the plak™ physically.

He had only four stippied cella, Demogiobia
wae BO'%, or 128 g, and he pearly always has
had a & plus porphyrin test la the urine.

You see, in all instances ozcept soa, Lhat those
cnses show 3 three (o four plus porphyria,

In this cace, Rnumber eight, the load line level in
the urine is 26 and ia the tlood 086 This is over
the so-called safe level of lrad in the urine of .18:
but the bicod is not much over the socalled upper
limits of the pormal of 07. Maay have sald that
i we have 3 reading of lead in the urine of
over 2, that {s & Jevel compatibie with a coetls-
tent state of Jead Intoxication. However, such o
urine lrad level certalnly of {toedf Ia not ding.
nemtic of Jead polsoning. Nome of these nrinw
valves rua quite high. even oo high 58 39 Alsa,
the biuod leads In many Instances tua high, bt
the men show po symplome.

Now ] would liks to puint oul case 14 (o balance
tase vight. In case wight, we had vory little ovi.
dence ty qualitative teets of heavy lond sbenry-
thon, 10 care 34, there was the safe Jimit of Jond
in ths wrine, 14, and In the blond 04 but on
qualitative testa he had a (wo plus lead line, 33
stipjded colla, with 76°, howmaghdia, and & four
plus puepkyrin Herw the qualitative temls srurs
over the quantitatlive tewta,

Ia FPigure 3, his highest lead expusure was
29, bul more recently only 053, He s working
ia charge of sutomatic casting where ordinarily
we think there is very little exposare. We know
that when the lead ciide contaminated scrap
jarts cums over fram the pastng line, they are
dumped un & bett and go back Into the pot.

Weo have had suction at the print of dumping,
bet are aow placing suction arcund the conveyer
olt itaelf.

There was be clinical evidence that serfoss,
frrevensible damage had been done (o these men
by this degrew of Jeed absorption. 1f it hed been
felt that tranalent prriods of increased lead ab-
sorptica were likely o cause serions organic
damage with residusle, we would not have re
lied entirely on the more earlly available tests
which are a mweasure of the individoal’s body re-
action to lred. We wished eopecially to determine
whether evidence of impending lead Intoxication
rould be more sharply predicled by quastitative
teots of arine and blood lead, rather than by the
moce seaily oitainable lests that we had bLeem
using for many years,

What does this recent work on a small group
of lrad sbearption cases from the stornge battery
Indostry shaw as regurds the use of qualitstive
teets comtrasting the wee of complicated quanti-
tative tosts used in & ovarch for sarly casen of

signifcant lead abeorption? By significamt §e .

meust (ases whery disabling lead Intoxication §e -
likely to eccur in cue to three monthe if ne im-
mediate offort Is made (0 reduce the Joad ox-
posure. This can be dome either &y moving the
woeker of by insistence on the wee of appropriste .
respirston while defects in mechaalcal protes. -
tive equipment are bring corrected. : '

In 13 of 15 men there was evidence of beavy
trad atworption by both types of tests. In oaly
ene case (namber eight [n Figure 3) the simple
Qualitative tests errvd In showing only minimal
evideace of Irad alsorption by stippled cell aad
porphyria, though the quantitative teels showed
delinite though moderate indications of falrly
heavy lrad stworption. This fs the cane where
the sir concentration has frequently been ever
the safe limita of 2 g per 10 cublc moters of
air. The operator |» a rather comnclentious wser
of the positive preasare respintor supplied Nim.
Not joag ape hs lead exposure shown by ale
sumples wae as high as 21 mg per 10 cuble
meters, ahout sevvm times the recont reading of
32 This man had worked first as & dand miner
and then as & pasting maching operator for 32
yoars. Al o time has ha over had oves minimal
symplome ruggetive of & paseible lead intest.
ration, byl we have watched M closely and
tecommended Improvemenls ia his engiseeciag

protection,
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HEALTH IN THE STORACE BATTERY INDUSTRY 1

The quantitative tests erred In cne case
(aumber 14, Figure 3) by showing sormal limits
of lead In urine and blood, while the qualitative
tests warned of dangerous lead abworption shown
by lead ling, atippled cell and coproporphyria la
the urine as well as a moderate secondary ansemia.
This individual has tever been Ll though be
has worked In this storage bettery plant 24
years. Much improved enginesring protectios
has Leen given him and more is planned.

Aside from these two casea, the rvmaining 13
showed that the Individuals had potentiafly daa-

deManwf:

both gualitative and quantitative studies of lsad
ia wrine and tlood.

The sdvantages snd diaadvantages of the twe
trpes of terts may be analyred as follows:

L The advantages of the clinical and qualita-
tve tosts.

A Practicabllity, with the necmeity of
drawing only 8 few drops of blood and with
otly & very small amount of time demanded
of the mon away from thelr work.

B. Speed of determination ls moteworthy,
taking cnly 15 minstes ia case of each slippled
oell comnt.

C. Thers bo po Ukellhvood of leed contamings

thon. .

D. Thia method masservs both lead abeorp-
tion and intoxicetion la individual cosen,
11, The chief disadvantage of the clinial and

"’quuuunmummm»qm

a0t “specific™ for Jead.
A. The Jead line is lodistinguishalle from
8 blsmuth lae which formerly was quite com-
mon when bismuth was used for the trvatment
of oypbilia. At the prveent time peniillia
therapy has rvplaced the wse of bismuth. The
theoretics] possibilities of a lead line belag
confused with mercary, ihallium or silver are
vory ualikely becsuse of the charscter and
rarity of such fiodiage, particularly in @
" known lead worker,

B. Stippled tefls are not specific because
they may be found with any severe anemia
with s lew hemoglobia due to carcinoma, Hodg.
kin's direase or Jewkemia. In fead Intuxication,
however, slippled cells are usually plentiful
with 8 mormal or very slight reduction in
homogiobin. As Calwt pointed out In 1911, the
Anding of many stippled colls with a relatively
siight drop i Remoglobin 190 characteristic of
lead Intonieation. It s not cur Lelief that any
one epot count of stippled cetla 1s dlagnostic.
With thrve of four etippled cedla we hire men
a within normal limita When studying » lead
worker, If hia stippied ol rount rises quite
mpldly within 8 (ew daye from a baseline
of slx 1o 10 up te 10 ot 20 or over, one can

sxhaust pipe of crached lead pot. 11 the stippled
oell curve continves o risy sharply whes
checked every two or five days, the maa can
be moved Lefore Jead Intaxication occers

C. Copropurphyring in the wrine may be
wsarkedly pasitive due to other intazicants such
dmlwl snd basbitaratem, but in the known
$ts fAnding in & (rank four plus
1s moet likely to indicate copro-
porphyrincria from Jead stecrption
111, The adrantages of the quantitative tests

are:
A. Thug car be dome satirvly by ponmedical
and aontechaical persconel.
B. They caa give a reistively rpld screen-
Ing renoct ca the Jevel of Jewd absorpiion in a
laryre number of workses — 100 or over.
C. These tests are truly specific only for

IV, Disadvantages of relying entirely on the
quaatiiative tests are:

A. There is the ponsibility of contaminstion

Ia collection of urine and bood semplen, a8

14
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woll a8 the objection of the men themoslyes to,

obtaining adequate evernight wrises or & largze
10 ¢¢ blood sample from the vein instend of
a few drops from the eor. Even (he advocates
of the quaatitstive study of Licod and the
urine warn of the daager of lead contaming.
tiem of sach samples 't s

R Thnhp-dlxdcuuirdhhnm
oquipped 10 give sccurate reports from qeast-
tative stodies of wvery minwte quantities of
Jend found in blood or wrine.

C. Thewe tents measure Jeod abeorption onty
and do pot make o diagnceie of ad latoxice-
tion. They do not show the effect of kead o0 &
given individual

Commont
Dvtermination of stippled cells In cases of

lend atworptioa and lad intcxicatiom Is otill

of great significance. Fenides cur ewn o3
pecience, this s borme out by published papers
of other men with experionce in this fiedd 135 1
whatever manner lead alworption ja diagmosed
and apart Trom the usually tramefont three trpee
of tead Intotication listed below, the question
Arises a8 10 whether lead absorplion per 0o has
drmp any (rreversitie damage 1o the organiem.
Aside from lead colle, with or without anemia,
whith ccurs {n 90 of (he canen 28 the come
monest tyre of lead Intaxication from which the
pationt usually tecevers without residual, there
are tho rare 8% o 6% of carew with load palsies
Though thess may orensionally show reaidusl,
such complications are rare If peoperly treated
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aver an expucted heallag period of three months
1o three years. In the very rare instances of Jead
sncephalopathy sccurriag s sdult workers in
modern Industry, if Lhe patient recovers there
are usaally no swyuelaa 't

The search for hidden residuals of lead absorp-
tion should go forward. For example, thery may
be a transient, Bondissbling secondary anemia
26 shouwn heve in two cases of the 15 cases pre-
setted o this study (numbers three snd five,
Figure 3). They are bring given {ron and will be
moved temporarily from further heavy lead ez-
posare. We srv also constantly searching for
ponaible cbjective evidence of any permsdent
fajury from chronic lead abeorption.

Figure 4 shows the years worked and the
symptoms and blood presesre for comparisca
with the time when the men wore hired many
years agw, and now within the last month. In
only ene case was there a rise in blood presesse
and thal pot too much,

Thie correlaton with the report that we made
previcualy on blnd pressure In workers a the
fead industry studied over a five-yoar time, and
also with the report and commenta by Dr. Mayers
and Dr. Hamiton as to e fact that there
dues nt pestn to be any dofinite correlation
between bony, continusd lond almorplion and an
increase la blood pressure,

The routine wrines studled for micromcople
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literalurs, we are Jed 10 believe that mere Joad
steorption without the symptoma of lesd paley

or socephalopathy causes po permanent physical |

harm to the adult humaa. Further, apart from
those rare casen of cotic with ahort periode of
acwte disability, there Is no Increase (a plant ad-
senteviam or loms of work ability i» cur experi-
once. There {s alse Do weight Juas, 0o consistemt
bicod pressure abaormality and oo damage to the
kidaey as measured by rostine urine asalysis,
while one sees 0o evidence of liver damage either
hmfmdkmhwhmmd
tota! protein. (Figure ). <%

We would weicoms reporie of cases of other
workers in the field whers the qualitative tests
mentioned above are foliowed cut rovticely and
in detail by a physician together with the more
compilet quantitative tests of lead abeorptica.

Condhurlons

1. Together with cliaical examisation sad
ovaloation by & phynicisa, the qualitative teets
of stippled coll, hemogiobin and urine porphyrie

have proved eflective a sotimating Jevels of lend

abworption. This 1s true in the majority of leed-
s1poeed workers cbseryed In this etorage batlery




0 warn of heavy losd thecrption ia time for
moving or otherwise protecting the mea, sxcept
o the rare Instance where maragrment of worker
Rare bLeen unalle to cooperate immediately I
the recommendations of (he medical departmeat.

3. Quantitative examination of the wrine for
Jesd {5 8 useful supplemectary ald In evaluating
jead almorption {a those instances where large
industry is financlally able Lo swpport this com-
plicsted and somewhat difficult temt. A

4 Blood lrad tests, though requiring greet
care botk In avold of contamination and In
complicated chemical manipslation, are of grest
valoe for medicolegnl and rescarch problema.
-They have not seemed practical for the rostise
sdudy of the individual with lead abeorptios ia
the average lead storage battery plast

§ Qualitative and quastitative bicod or wrise
tests for bead are not of themsives disgnostic
of lead intoxication. They are merely sigme of
Jead abeorption to be judged by the physician
in the light of the whole clinieal pictara.

€. Frequest clinical examisations of werker

and workplace ty the same medical cbeerver,

. together with qualitative studies of blood al”,

bemogiobln and stippled cells examined serially
every few diyn, 00 well & eivasianal urine
phytin tests, are of mosl practical help
physklan expericoced Ia the clialialicoatrol
health in the storage battery industry.
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“UoMAIIMAN poWDITCH: As yoa will have

soted {rom the program, & dlacusaica leader has
Levn appoiated to lead the dlacussion following

probieoms we have hore e defining leod irlorication,
and a8 far as | can are from & werkmen's compenes-
tien peint of view, lhings sre gradeslly changing
asd U sscial climats hae brought mere and mere
things under the werkmen's compensation lava

1 tink we will have more sad mare of these little
Oiscasss which have arcurrod and have boon possed

off before, which will Bew bt caldied lond Intoxiration.

Se my conteatisn - that we mut mt Rmits
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1 deu't wnderetand numbor |4 He hoo 8 load line.

He hos four plus porphyria, but be cortalnly foat

showing any greel leod vipesare ss far o8 bleed

wrine losd leveis are concvrned Other thas Dhat
tase, the wrinee, the bissds, the perphyvins sad
posailly the Jow bemegichise jndicate thal Unee
mea have bevn sspesed or are bring expmed to oo
mwh jrad Do 1 would ssletantiste & case frems
thie Sgure for he quantitative stadien

ML PAVL REENIRT . It would be & grave midtebe
H we mads any diagemie of lrad prinaing on the
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4 E | doesn’l made U diagrueis ia the Individual rasa in the lead trades 82 chabics tnen ¢ weorh withost
3 . Mx Palisza: Being oa iadusirial hygleanit, | om danger, wo Save done & geed job Ustfl we have
aol interseted (a diagnining lesd latasiration. What done that, wo have Bet done smengh.
| am Lrying 1o 4o is minlmise the cxposurs, and | 1 i M e ] oagree with the Garuseten

1 ] Move deprided o the mudical sutharilies to sl leader, The function of the phrviciaa ia lndwetry
2 : cortaln Nmits which have worled sut predtty well o \e peyvont Diagnosis i a0 indicatica that we have
X for we (a the slectric sterage company. falled. Prevvation io & far mere ¢ “wult thing then
1 Whea we have hopt lod hvels bedow sdhovt 3 diagnesls, nad fv prevention we are virtually Uying
3 in urine end 08 1a blesd, we have had ne trewwdle s dincover whother & erime Iv bring commitiod, et
whalsovver. Bo wv rvally have had e leed intenics- Sas beva commmitiod; and all the evidoors we ran god,
ten to diaguace, oo qualitative or gquaslitative, whith, vhea aéded to-

male 8 dagnacis of lond pelscaing. | call stiemtion Mndored by many cumpounds of whirk the mesl ae-
te the fact thatl cvwry mas 4 the group reprvaentied tive is lrad, Uhat & Buiernler cvtcvatration which ser-
by Dr. Belbnap's Agure had & foor plos porphyTin rvepends to the lrevel ln the Mead of leod, which we
1 deat haow precieely what that means, becssse Sook wpom 80 & sort of berdoriine betooen 8 soriows
Ra significance 18 tvisted Lo Lhe mature and Lhe boad hasard ond ane that we can igeere, I o bevd
peacioion of the teot that was corriod out Movvorer, ot whirk lond o Borssch’s expecimonts provented ine
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is snether matter, and we do, | think, have Lo situation | recemmend wrine perphyria analysia
dovelop 1 think Dr. Belknap's work oa these 8
. duveiep demenstrstre the value of porphyria snal

bemated Jie signs of lead intozicatioa spparentily he ls bached vp by some of the poople

Thetv are many sther things that conid bo sald, here today. CL
bt § thiak it sheuld be sald that thie abasrmel . spLanar: § wosld slmply say ia ciculag this
fading lodicalen quite cloarly that the industrial dicrusion, that | have made ne tlalme to indicate
hygiene in the ol stortage batlery monufacturing 1hat ours s a perfoct sitnation a8 yod, bt I think

this were 8 Pepresentative lllmstration you will see | have pulied ne punchen | have given

o

aet yet guad encugh. What we are talding you the facts o what high levels of Jeod
we spply standarde of ssaljtical pro- - Lo wo have, and it }o sbriews that we showid

snd urine Is st the disgnenie of le toduce thom. -

i

& poisoning. but the recognitien of the exist Rowever, in this plant, se In the majerity of

" of danget, and there are ndequate rxperimental ond middle-siae to small tuticry planta, where they hove
sbuervations] deta that drmonstrale quite clearty e sccees 10 teliable wrine or dleod Jead determine-
the relativnakip, the correlation, between the snalyt. tiona, | havn given you sumething of 8 yordstick
o keal Badings (If you can deiermine the level of lead for lead dlasrption | bolivvs this will held In heop-
3 acretion by the ssalysis of & seffciont sumber of ing prople clinicolly well while we are reduring the
—w samplea, o I you can measure the grneral level foad enpoayre.

i of e leod almerpiivn Ia the bedy by meane of As Dr. Resnit ol satd, the diagnosie of tead palscn.
. anslyses of the biecd), snd the degree of dangwr ing fAnaliy i & medical probdem, and in our part
4 Ssvcciatod with the mevpational sxpoeurs. of the éowatry (he Industrial Commiasion bosrds

Thue, we may aay (hat aa Individual lo ned 0 place great weight o the decision of 1he physician
danger if the anslytical velnse are tolew o sovisla as o whether 0 patient o really suffering from

point; we may ales say that the danger Increases, lead Intanivation, or Whethor he has othor eseziotont
the dangve of the ovrurrence of Intotivetion and [HIS Y a
the dogree of Ita aeverity will increane a8 theoo They wouslly pay componsation sa pot only for

values tange upward above terlain eritiral Jovela, disabling lead intagirativn. 15 lo quite sherions the

This ba, therefure, Bot o question of dlagnesis [t lo food of tlaims which mighl drvelep (2 roviain arves




SIHNS Qo Jo Duqeaiemp o) poreapa) perpdde
o} 0} PYy ey} (WeuIpa[ (WP sa]jesserund
SN ] ‘RO AL 100 M der PARIYE Miinvas eyl
NG w0 papddine oy puw
o BRlydiod ayl Yim IoW Yres e in;dum
Poeodne qoee Bujiee) jo Nioa eyl enupun o)
posopduts vum WIS (WX PO Poyiiend y ‘Huf
BRIROIUD L2004 S4dm VY NusS [NlI]w] ML ‘vied} Rug
~S0I3 }o Lierieq 20a O PeppY L[\ wIpRIWY sem
ey Biogjue ] pas Buw(sp oql ‘ssinhendxs pesy 4§
oupn 8 sxeverd wpigdiadoidol oy Bujivies
WP POg PIP 0 “spuscduwns svil pes jo Lij11q
APV Aq) 0 INIIAI e PEOUNT Peuiwiuny ain}
R ) "HUL) IRQL Y PARI LA TR JinIaY
SRWITAY IV “LUVK M M UT 2]
PO SN0 jorews 0 “sabiuyde) 18R (1) pupddiie
) Nifn wepiojuioqe puw Jwed S0 ) seedond
B [I¢ PONsasIE 4m ‘siineodxd pusf (it Lijenp
“u ) BfPed popeaaad sy M) Fupsofog
“MO{IENTOUY PR 1ROE jo vum}
fuils Suiaoge weisq slofdms av asojan papad
“ne) Py sum Launs {) Woa pue wofjaene
» Dpopsd gy sy piroge ey saiapqaud sy
POUTINP] | pue nswuSieve W) Biy)lm peaiw)
“an) wmagoed vy palanane | YwomuIivw e
¥ Bupdese soqa op [[im saiiuns L)ojev Suw
.. 8Y.aBE RIwl w2} I8aqe wonwodio) ALl je

L wef doy o} -oqnos) 0% sowMIdXs  pinoge mal

P Lpoedosd (IR HBTY LD sme puv)
PN ¥, (PR PO LWL B Uy Mow w08
"-'l Ve PV Lepg, smipg e ey

: WIO) HQaoe m § U} TN
“WNW“‘PWPHW
o) sns avs woi) Fuilwwp s Ljsapuy ey
“0d eyl Mangd pe o P aMRSupe § ssjune
-Souszp fapeps Lnempoy sno Jo uwd suQ

Poe| Bupvinien sum)| toponp
-asd J0 JequEnt o1 Jo 4,01 VW) oW ¥ aSssaav
oL vewif jo wpunod gog'oll o Bojbepad
Anesm o) Yim poiwiumd Rova Jod slieyig Jo
ypunnd 00008 71 dn vovn juerd eu() ‘peey wiw U
sty oponpusd Jno )9 mej ¥ L[un “jeewaid |y

BN JIsiue] oyliy 1e sineod
“ES SIR0q [Siess YIim GIAITW O] Peudimp 8
WAL 9a{po Lvp) J0) wBuliend eswil g | ‘apucIN

CMEl B JO 1)V U sewWwng weinisieduse)

Bepniew o) aunvodss Jioqe Laafivies ¥ asinb
63 wlujiee) (wiew 4L 4 L0052 O 4 .0N6 W)

- Buiuss sunjusaius) 18 fu() S0 [Vieus Oya0 Mg

20 ANINE sevell In() wwell BUl WS -PIIw EW ¥
Waoty o ML Wnvodes Jo wadl] N{EpD )
NI Juiad 0 0] QYA SO ‘v eI
anbpum sawy sovwwil S0 4,00 9) £ 20 %2 wau)
SMIBA JUIU0I PR YL WIENH]|15-0IOG-KINI XU
O OV WAL LGN [N [P Pusy O} SI{RI0N De
spdumate oq) Wy} aFaRs Wapoq L¥p3 Jog STELS puY

VP Joj raves wivpersad “weevwid patiti} S80

WOIIE [EHWNYD JOf SeIE 2295
BT 020w MUNAG PER SheWIND 318 MW
o) #¢ pavmaa) 1) DiqRe Jeq) Supspuloms jo
Souwiienfut} &) MRIEGRBIP ONE J Y WLI0) Sy
] Nwyy LIRS Jo JuBep WWARDIP ¥ vjueald
WENdus) wevil Wl PO SNBRNG ‘pus PR a4}
NPT SIY10 )0 JUY) UVY) NG INS ]S vweg W]

MRodxs PRI ¥ SWIIYROUP STOIRINIG ITY)

"worisod pagiiwideds Tvwe ¥ {juo Juseasial
oM WLINEPY] IWRMI PET viE V0] oy} o)
pusdmol Ssqa Inq Yepaad seag) jo Jaddne
Waliv| sprom () MW oy ‘AW puv [N o)
wRenend aljesamp pue SAYd ov Sen JO§ JW|
BitI0) mvS PIIPUAY [VISANS AINLIVIRAVEE S

WRIR) sy} W) WaEqasd suve 0] Kila paow)
BIORIOM (WY ([VUIINDU) Joj Taofjeadlne wyV)
o fww puv [8juoone B FRY vyl amood
arec pesf v 0} Yreosdds €W N veoup o)
pnlyupqwdn:m‘;mumummtl\lc

WNVYE ‘M TESSNG Ag
AULSNONT JIWYIID 3HL NI YOUINOD HITYIH

© aknepe) xwws) aqy )

PII90) ). 180q¢ A Q) o) Sural o) puvy

“ast) ¥ Leuvndpmq Yia WofTIodin) susy

o )0 JoMIlT Apvg oq) 5T eRm YW

WossRY "IN PUV ‘Lienpuj Nwersd M) 0} Lijenp
“u} Lanyeq sFwicye aq) Wil wwwd mow Sy

PV 220D ey) BUlIND Ju) sur)

LB AqT TV NIeRp INQ) P sBuiy) B

o) &dnad enotiRA pUtqVWR ) PUY ‘WaIUINIjund

Suabiry 10 farwt i} 3@ 200 owaA WUl ‘uslxunt 2at'!m

sany @) pastsep By 3} )1 Wuilasd eyy O pus

T eq) 18 paivie o TY MOLAMOS KYNWIVED

Waesdrs posy o jeas
W1 WPl o) Mweris smr) sarve oY) JE pRE ‘rieny
sgrsodowey 2o o911 [90D Nppied S80 st 01 10U
o) peise | 1aq ‘Nl saduvp 8¢ Yard Dwidreq )
IMIN(SA MY o] SaTHIeEnD as 1% s |

FE SRR VNN

Lo L e A A il e

2.

ERIER CPRNEIIE Vi 4

2 SRS SRS W




T PR s ST

slve laboratory work. Acting o this judgment
management provided a completsly equipped
latwratory and suthorised the employment of a
Lduchemist.

Reveral meetings were beld involving plast
supervision, plant employera and the officwrs of
our nnlun. The purpose of thesd teetings was
te mcquaint the men with owr gaosle and the
mrthods electied to rvach them. The mevtin,
uatained a3 admission of our Inexperience and
& guarsalee that the entire program weuld be
ronductad In the opes,

Tea yrary ago, this approsch to 3 probles of

thie tyje was discoutnged by some lead indes-
tries. Looking back, we have never had aay ree-
son la regret our action. Today ear plant and
laboratory perscanel have foll accens to thelr
Joed report records and, as a resolt of the indec
trination asd training, frequently help we pin-
point thelr lapees in working lechaiques that
prodoce alight elevations la lead algna. They
demonstrate ne lead phobia. We have hed ne
casvs of bead iatosicstion.

We can report snly two of thrve situations in
10 yoars whervia the family dector of ome of
eur smployees with vague gastric distarbasces
{ound I Revensary 1o make a lontative diagnosie
of Jeud poiscning, the famillar difficulty of Jend
lodustirics’ medical depattments.

Our efnctive control messeres now jaclude:
(1) Twe changes of ciolhing per week. (2) Roge.
lar bathing from daily to biweekly drprading on
Job smignmest. (3) Ne amohing and eatiag
withowt pricr washing of face and dasds. (&)
Rmhing and ealing peebibitions la production
aresa. (8) Daily lssue of a clean respirstor. Each
employer ko aanigmed two. Ounly three srwas are
“respirator aresa,” yot 8 bumber of emplayew
voluatarily wse respirstors ia olher arvas, We
tacournte this bicause our glasses contals sill.
eon, chrome, tirconium, satimany, potsseiom,
copper, manganess, Bickle, boroa, stroatium and
cadmism, o pame 8 foew. (€) Dual lockers: ene
for street cikbing and one for wourk clothing.

Our latorstory work included compariacas of
quantitative and qualitative porphyris findings
1o the urine with tood leads, urisary leads, sad
stippled col’ counta,

Weo lelieve the porphyris chock provided o
botter Jead-ocreoniag examination than could be
otialned Ly rxamining blood samrars. We entl.
mated 13% greator accuracy. We wore fared
with an wreasiona] pegative blood rmear which
was bl suiperiad by & Megative porphyria. In
sdditlon, the laborstory conclusively demome
strsted the value of the following points: (1)
The apecimens wore more cheerfully givem by
(he ompdoyomn. (21 Time and trouble to oltals
and pricems the specimons were greatly reduced.

(8) We included, and still do, a porphyria exam-
ination o8 the presemnploymnt wrine specimen
which is & part of our compiets clinical ezame
ination,

This side light Is fnterwsting becagse we
started the peactice ia an eflort (s provide 8
pe of contral for our work. Our medical de-
© puartment has castisued e praciice because B
‘positive porphyrin In any degree, 83 & part of
the prevmployment k) ical aaamisstion, ahould
“'be ehockad-out. 1t §s & sign something o wrong.
Briefly, cur checking ost bas revealed a fow cases
of unccotrolied preoccupationsl vxpusere to fesd,
some rather significant rvepirstory coaditions
and twe documented carcinomas

This type of acrecaing examinatios sow has the
approval of our State Department of Health.
Weo nae it in four placis sad the sew aleminnm
cnameting industry shows & preference for the
techalque. In & few canew | have provided pro-
cise standards and Laught lay plant emplayess
te perform the test. We offset the question of
Say evaluation of resslts by requiring medicsd
sapervision of all pmitive specimens.

Under normal circumetances, aa smplayes will
produce & pegative jorphyris as & part of the

ezamination, From teo te six
wowks follpwiag his start lo work in the Jead
oxpossre, bo will damcustrale an elrvated pore
phyria, ssuslly of the plas eae or plus two va-
riety. Withia twe to six weeks the olevation ' = -
_disappears. Wo prosume this is accounted for -

Iy the fart that his physiciogy fo sdjusted ts -

the pew enviromment and ls operating vo as lo
rwceive and diacharge lead below the maximam
permnisaible Jevel 1 will act dispute that new
soaployee indactrination produces a degree of
adjustment in prracnal habits and Wy giene which

. could preduce the same revsila, Both poiats have

value ia teachiag employses.

Fach mouth we publish a gruphic demonstra-
tion of the lrad vulume procemsed by the plast.
We thiak this i Importast in our rele of place
ing all the cards um the table. Early is owr
efforts to educate the smployees, [t was posaible
to trace cortaln Jead production tewme, depart-
ment by departiseat through he plaat, by scrven-
ing tewt results. Today, with the enginesring
changes and improved smployss education and
attitude, 1t lo o longer posaible to do this. In
Iaet, wo now fAnd It difirult 1o oldala 8 large
meugh group of emphiyere with significant posle
tive porphyring from screeming testa to oOMain
blood and urinary leads 1o make the necesssry
croas<hecks we think atoi!d Lo & part of & cone
servative attitude in our cortral program.

1a our plant we teet 500 senployses per month,
In general, trace and plus one positives are of
the grrateat [ntereet 1o the smployses, auress and
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the Rafrty Depariment as they may indicate in-
dividual ot group trends. Plus two's are referred
to the medical dirnctor and immediate supervizor,
The aupervivar reviews working techniques. The
doctor'a  cheek  inclodes  weekly “porphyrin
ehche” Drpending on clinical fladinga, em-
ploywas’ histories of sensitivity to lead, biood and
urinary jeade are ordersd from two plus to four
plun. One year produced so few three and four
pluses that we emlarged the gruop to include
twe plus pusitives 1o otdain 18 or 20 blood and

urinary Jeeds as chocks por yoar for contrd. Em-; - -
‘money to provide the services of the type they

ploywe job changes out of Jead expospre Arves
ate weually only necessary ia the four plus range
and thea oaly if the esmployes has two consecw-
tive wevhly chocks prodwcing four plus.
| beline thst the published mazimum allow-
able concentration of 20 milligrams per cwbic
meter of air should b revised to provide a sug-
gried allvwabie conoeatration for esch lead
pound. Our lmd compounds range from 3%
te T0’: elrmental lred and we have obtained alr
valers wp to 60 millisrams of lead per cubic
metler with the employreds abowing et
tion ia tred slmorption rigns. ' :

- Ia eur caee, the probability of the plast work.

ing =a oo lred compound exciusively long enough
to obiain samples (s remsote. We usually hawe
srvera! adjacvat smelters or grindiag operations
prxcessing a separale rad compound. Lend glase

sbey the laws of temperature eleve-

.. sempleaee
.~ Uen, 4y clevated temperatures will prodece ead

sapews where degree of vaporization s also re
lated to the chemical compumition of the glars.
Certala plass complenes chemically bind the com.

perst raw materials into higher stability. Owr .

technical stafl sugrests that high alamisa bas
this progerty.

Other technical peracanel have offered the sug-
geation that the higher the valence, the greater
of bigher the taricity, Apparently this approach
1o various isdestrial tonicity peoblems beeds
more study and consideration relating to scevernl

Moch th:lb progrese could be made

¥y the Wed pruducers If they would comslder -

the problews they are (rying ta solve frum
& more practicel point of view, ] refer specifically

fe & recent sttemid to reduce dust by pelietizing

Hiharye. As | understand it, sume of the pellet.
lting binders introduced undesirable propertics
Inte the finished glass. 8 one of two trial rune
Invulring  pelletised material abowt  one-half
millimeder in diameter, the grinding acticn of
the joileta on Pouie teiwren 8 plant and vur mis.
ing depariment produced an unusually Bne duet
whish gave we & henrier concentration of duet
than we motmally experience with untreated
Wharge. The sise of the priled may ot Lo o

" ser of Preveative Medicine at

{mportant as recogaition of the fact that Jitharge
and many other lend compounds do not #tay air-
Lorne for more than a fraction of a smond. One-
bundred-meah material is air-borne longer than
80-mesh material. Also, larger pelicta will move
1n the batch as it {s worked (n our prucossing.

1 heartily subscribe to the Heslth and Safety

. Divislen of the lcad Industries Assaciation.

Since Jearning of thelr operations approtimately

%10 yoATE BED, we have bad an opportunity to draw

heavily on their advice and counsel. It Is o sisn-
coece rogrel that: there is pot more stafl and

supply Industry and the peblic.

lesd compounds provide a more weelul glase,
Our industry s loteresied i oew marketa | am
conviaced some pew products and markets wifl
require new propertics la our product. There Is
80 frason le svold the uee of Srad 1o reach these
goale

CRAIBMAR BOWDITCN: The paper by Me.
Frank will pow be discymed under the
ship of Dr. C. H. Hine, who ls Qlinical

the University
of California in Saa Francisce,

Mond, but sbhich may alse
disensrs, disvasen of the shin sad chrvaie infectioas
of varnews typva. Thete ore, however, qualitative
wrassrvs for distinguishing between coproperphyria
111, the derivative of most impertasce io this prob-
lerm, 004 other clossly reiated precursers of bome.
giebin. Kecenty, Minden and Thicle (Arvd. [. Grouer.
Sepath. w. Groerbrhgg, 16 .33 1940) drmonrtrated
thet the wumber of different wrinary porphyrins, oo
demonstrated by paper chremategraphy, Inrreases

con-
sidecatie resonrch worh Uhore ate many facts sull
1o be vlucidated. However, suffirs it to say that a4
8 tcrvening procodure, thees 1o 8 Migh dogrew of
twtrelation letween (he trovits of slevation in these
coproporphyrin veloee ond urinary and biood lead
bevein Thie teed 1o woed with lncrsasing froqueney
taday, I1s valus wos rerngrised by us sone 10 years
sgn. shd wo have place 1nstructed out medicsl sle.
denia at e University of Coliforaia in its uee ae
an indet of lead plasrption 1t 16 my uaderstonding
1hatl o number of ndustiios uiw the proredure rather
widely.
The relatively latge particle atse of the gloss frive
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and the chevaical structure of load with s isewrpore-
tion as & borate and silicate all mitigete againet ab
sorpiion iote the body. Deapite thees fartors, #
would be my recvemmendstioa thet srtious cvaaidera.
Uon sheuld pot be given ta altering Lhe proeeat
thrrehold Lmit voaloes of 0.15 mgm MY, priectpelly
on the Lasis that it would complirste the prewsat
snalysia, sisce delcrminntions weald bo required to
fndicate the relstive prrceslagm of the malecular
forms of the differont Jrad componnda. Mr. Preak's
studis bave, bowover, roalributod furihor o the

lead. | have e reasca to aveld the use of bead ¥
resch thees guale.

R BINE: )5 the problem of lead letexication ia
children slill met quits frequently ia the Bosies
area and the East! Wo doa't sew it very ofwm {2
Califerania.

A A K 3vERs, Our kead pelecaing a mestly ia

Alldrvn whe chew paist oo the chasp bousiag thet
- was put up 1a the 10707, B0 and 90 Merh of this

fo paiatod whE load pigments om Inside trim. At

our. paitiruler hespital, we ser snywhers from twe

0 13 cnies of lead Intsxiration annvally. Very few

of thess came from ARY olher seurvs. We¢ have ga

orcasional cose of 8 child from the country wheve
on old-fashionrd lead-rontlaining cititment has beett
appliod 1o the mather’s aippies of sesething of thet
serl, but proctically all cases are from the very
cheop housing of the poried mentiooed.

ta RINE: Has saywes bad any experience with

. o
be sxpected o Lo extracied from contalner sarfoces.
In this rogard { wwald Lihe to relor S0 same sxpori-
e we had on the Weat Canst witdh the bnpert
of vowme improperty glased and paintod dishes frem
Japan. Asalyvis showed 1hat the glote rould con-
tain ae bigh a2 32 aatrsctabie bad and thie wos
dermoed o bw o public health probiems since X wee
frit that croatinued wer of diulrs oRth wastadle
liningy rould rveslt in ingestion by consamers of
vnsugh lead ever & prtited of time 1o revalt in N1
aren. This problrsn has bove cortecied witheowt any

£
4
s

seriows mass intoziestion. § am sure
the the Health and Safrty Divisiea
e Leod Industrive Amsuristion such peobloms are
avoided ia American industry.

N FRANK: | wast ts say just ene tThing for our
industry. Load comprunds give v more wovful glose
Our industry Is intervsled in Bew marhets, oad |

iatagication frem weier frem lrad pipes, ncute fo-
texication?
We belirev that such & probloms eccurred when U

Oor final paper this morning will be by Dr.
Helmuth H. Kchrval, Executive Director of the
Industrial ilyyiene Youndation in Pittsburgh
Dr. Schrenk will sprek oa “Hygienlc Load
ards,” o very beoad subject.
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Ht-s_glrwilr sandards depends
a3 much on communication as It doss on
scionce nnd tochnology. The terma hygiene stand-
ard, maximum allowalie of accegtabie concea-
tration, permissille limit, threshold Lmit and
Rygienic guldes are wsed Interchangvally. Indi-
vidual interpretations of the fgurws are cortainly
oA the same. This ls partly owing to a lack of
wnderstanding of the lechaical aspects and the
purpose of the standarda, and partly to the fact
hat legal or regulatory connotations are (n-
ferred. The latter {s a particular stumbling tlack
2 there it 8 toadency 1o use the standards te
“prove™ that an lajury could or could not occwr.
Osly whea the purposs and limitations of the
standards are thoroughly undervtood caa they be
i!ﬁiiigg&.
taised.

Standards of puod practice have been eotad-
lished in many felds. They arv based on avallable
scientifc and tehbologic Informaticn and the
Judgment of a group with kaowledge of the
particalar subject, It s obvious that each mem-.
ber of the group will st bave initially the same
asumerical walue {0 mind, and that the final
standard must represent & compromise. The
fgure fnally accepted will bo & “rousd nsmber”

Ui el et SR “emact™ figure. Standards mest be

recognised for what they are, the conesmeue of
8 group emercising ita beel judgment. The
Ayurs accepied is Dot & faad acieatific value,
and might just as well bave leen somewhat
smaller or larger,

The purpuse of hygienic standards is 1o serve
s guides In contrulling the industrial eaviroe-
meat to protect the health and comfort of
workers, However, the final criterion of the ofec-
tiveness of e standard and eavironmental con-
trols dom not remt om analyticel envircamental

-data, but on the worker's respunse of Jack of

respotae, Which is delermined by compredensive
and thorough medical surveillance. The chmer
the corrviation between the snvinnmental meas-
urrtnents and the results of tvedical rraminations
the more meniingful the hygienie wtandards,

There are three Interrviated factors which
govera the offective application of hygiembe
standards: (1) the Himits of analyiical mearure
meaia, (1) pudential severily of the hazard and
(2 rediabllity of dlagnaslic predures

The wide sariations Ja the jovels of alr eom-
aminants 1o which & worker may te exponed
make It dificult (o oltain an Integrated measure
of sxpruurs with 5 rracmatis sumter of sampben.
The ovaluation of the hasard may be godd of

bad, depending oa such variations and the effects
that prak concestrationa may have on the worker.
Henca, the hypirule standard may be more ac-
cursts than the analytical data obtained to evale-
ste (L This limitation of air snalyses can be

- mislimized by Instituting engiseering controls ot

sources of high coataminant dispersion, thua re-
ducing peak coocentrations. The close relation.

ship betwewa the standards and sampling and

analysls s cbvioss

A safety {actor is an eseential consideration in
eetablishing a standard. The magnitude of the
safety factor may vary greatly dependiag on eur

the satme as yiven in & table pablished in 1912,
whervas values for solveats, such s beezal and
carton tetrachioride, have been Fremtly reduced.

1t should be evident that g figure in a table of
standards or limits has no significance per oe,
and does 2ot define the relative hazard It hae
meaning only when interpreted in terms of analyt-
feal, tozicologiral sod medical data applicable
te ench individual compound. If the legal itnpli-
cations and wee of limits to support otherwise
untenable positions could Le sliminsted, the value
of standards would be greatly enhanced and the
otabiishinent of R«n«..vto u»!&-l_- would be
much lows difiewlt,

Standards 1.:.‘..903#233:3 of Jead
ia alr, urine, blond, weter and palats are die-
tuased (a the following sections.

Mygionts Stendord for Load In Al

Alr analysee are specifis moassrements of the
snviruament, and permil an enaluativa of &
hasard Lefore worhers are enposed They have
a defnite advantags wyer other measuremonts
whikh depwnd om some binlogical response of
the worker o (he eapumurs. Another important
use of air analyses 1a he determination of the
soyrees of dissemination, thes direrting enginesrs

19
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ing contrel o those poluts where controls are
necded and al the same time sening aa & basls
for sclecting the type of contrul most desiralde.
RKubsequent 10 the sstabiishmant of contrul mean
ures, alr analysce can be Used o check the effec-
tiveness of the sugireerirg meaaures. Thus air
analyses have s unique rvle ia the prevention

of harmful or objectionable effacta from emvirom-

mental coataminanta,

Thmwo(nchmdmhwlndd.m
ever, o'y when thwy can be interpretind tn Lerms
of polentisl hazard; bence the beed for hygienic
sandards for the conceatration of conlaminants
in the air. Briefty, Rygiceic standards for air
concnirntions are based oa lalortory research
osing asimala, and Beld studies correlating the
medical olmervatioos of exposed persons with
data on the comtsointion of cuntamicants to
which they are exposed. Limited human experi-
mentatioa fn the laboratory and experience in
the e of a standard serve Lo substantiaste its
validity or lodicate 8 seed for revisicn. The better
the corrviation betweea alr concentration and
effacta, the grvater the reliability of the stand-
and

It le sasnimously agreed that the translation
of the resulta of aaimal experiments (o terms
of human reaponse has defipite Limitations. Heace

. & factor of safety s weed and this may vary

widely. A standard besed om animal data aloae
o waually considersd tentative. Standards tmsed
on feld studien are s general more reliable.
Lat owing to mmany factors, such as Limitations
of air analynes (wide fluctuations ia conrentra.
tions, physical stiate of the contaminant and

sumber of analysrs wsaally obtaioed), lack of .

precise diagnostic procedures and the difficulty
of estimating past exyomcren, thewe values aleo
are evtabilahed with due comsideration to factorn
of safety. la other worda, waing Lhe bewt tools
availalde, Wy glenic andards for alr concemtra-
Uone are pot highly accurate fized valves, Lut
rather prprment Jevels of magpaitode.

flased oa the tveuits of an enginerring and
medical stedy condacted by the U. 8. Pablic
Hewlth Kervice In 8 sorage battery plant, i{ wae
concluded that, “Fascept for prolunged expagre,
it appears that the limit of safety under the con-
ditlons encountered tn this atudy is an almue-
pheric concontration of lead dust or fumes of
foan than 0.18 milligrama per 10 rulic meters of
810" Prior (e this, & valus of 08 me cum. had
bren wsed Ly scans. (Mhere were of the opialon
that 0.15 was lem bow and (hal 63 g «u ™. wae
more realistic. Novertheleaa, sincs e puldica.
tiom I 191Y of the slorngs battery roport, the
hygienic otandard {or lead hae bevn generally
arvrpiod a8 038 mpcam The fal that this

-standard has twen teed surcomslully lor sbout

28 years {ndicates that It has bren a ressunahle
valye, This does not necessarily make it the
bLest cholce nor demanstrate that othie values of
the rame reneral order of magnitude, such as 0.1
or 0.2, might nit have proved just s satisfactory.
In fact, & standard of 02 mg'cum. has receatly
been adopted by ACGIH and the Hygieak Guides
Commitiee of the American Industrial Hyrieoe

“ Associalbon.

The mala compoands of lrad encountered In
the siorags” batlery plant were: PLO, Pb,0,,
PUO, and Pb(S0,), and thervfore the fiyure
0.14, previously guoted, must refer {0 axpasure
to these materials. However, the fgure ls some-

. times used 1o refer to “Jead” ia an all-laclusive

manner. The ASA standard s limited to Jead
and (ts Inorganic compounds, carbonate, sulfate,
oxiden, nitrate and chioride. While It ts impencti-
cal and unnecensary to establish individoal stand-
ards for each lead compound, It is realistic te
make distinctiona between soluble and inscleble
compounds in establishing standards for aymtemic
polsons. For example, two standards were estad-
lished for uranism asd vensdism .compounds,
one for soluble and snotber for inscluble com-:
pounds. This same principle should apply to lead
compounds and s mw under considerstios
by & committee of the A-«ian w

" Aseacistion.

of lrad is that portion which reaches the leags
and is abworbed into the bload stream. This l¢
umwbthuﬂkhbrﬂdu‘h .
the upper respiratory tract, remored by the

action of the cilia, snd swallowed. Since probabdly

‘v of the swallowed Jead Is excreted umad-
sotbed, 8 large portion of the lead which enters
the respirstory tract may ot be absorbed If
the particle nize ls large, and the air concentra
tion, which is determined (n terme of weight,
may exagyerate the exposyre conditions. On the
other hand, If all the particles sre prewent as &
Mdorudfmmdmwhm
wndereelimated. = 0 <

ltlamnnwhmmbdﬁkbhhdb
eotatdished, but rather ite proper wse which Jo
mast |mportant. The evaluation of the potential
hazard of the enriroament should be only ene
facet of & wedl Lalanced program, and should be
correlated with engioeering and medical ccateel
measuree,

Hyglonls Steadords for Lood In Uring

In view of the limitations of air analyses and
the fact thatl exjosure to lead rompownds has
meaning only if leed aleorption accurs, it wae
satural lo turn to the analysis of Hlalogieal
materials to provide & measure of ad abeorp.
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HYCGIENIC LEAD STANDARDS 1]

tion. Numerous- studies have provided much
quantitative Information on the relatioaship be-
tween urinary jesd eacretion and seventy of ex-

posure, and the anaiysls of urine specimens |a.

prolably the most common procedure for evaluat-
ing lead exposure and absorption.

Normal urinary lead excretion varles from
about 0.01 mg to 0.08 mg per liter in farge
samples of a liter or more, and from 0.0 mg to
0.12 mg per liter in spot samples of 50 tml or
mory. The measn value is in the order of 0.08
mg per liter. Valoew of 0.18 mg and 020 mg per
liter have boen peverally used as an wpper safe
Hmit for urinary lead excretion. However, com-
centrations considerably (8 excras of thewe levels
Bave been found in the abaence of any slgnificant
evidence of lead poisoning. Coanvervely, evidence
of kead polsoning bss occasioaally been cheerved
with concentrstione lees than 0.15 mg per MNter.
As there may be an overlap ia the distribution
curves of urisary lead Jevels in unexposed and
sxposed perecand, & slagle result has Littie mean-
ing. Repraled asalysss ncting trends, and the
fndings ia a growp of exposed pervans, revenl
more mceniagful isformation oo the magnitude
of the exposure. The higher the Jevel above the
sormal rzage, the greater the likelibood that
polsoning will cerur, but there 8 po . specific
Jevel above which it can be stated that polsce-
ing eaists. In other words, urinary lead analyses
it ia themssives be waed to diagnase lead
polsening, but they are of value when wsed ia
conjunctin with other data and clinkal fnd-
iags ia the evaluatica of the signlficance of the
exixwure and ia the diagnonis of Jend polscom-
ing. .

As mectioned previously, wrine analyses may
Indicate a low level of atsorption eves though
air concratrations may be high ewing lo large
particle size of insofubility. The reverse of this
slio may occur. In one instance Ia whch air
analyres showed valves well withis sccvplable
limita, 8ad the wrine values were quite high, it
was found that the exposure was {rom 8 source
cutside the plast. Thus the two proredures tan

be used to supplemnent eacdh olher Is evaluating

etposure 10 lead.

In summary, although a standard or limit
value for jead han Leen sotabiished, In practice
a sliding scals of range Is more commualy vsed,
Yor vtample, valves below 0.1 my per liter of
urine may be tonsidered of little or ne signlf-
ance, valun Letworn 0.1 mg and 02 mg -
stitule an IMermediale sube, and lncreaning
valuse alovs 0.3 ma are evidence of hasardovs
load srproure and the need fof improved em.
gineering control. Used In this manner, In con-
Junction with enviruamental data and medical
Andings, thery peed Le little rontrvversy tegard.

ing a alngle standard for the concentrulion of
leed in the urine.

Hygienie Stendsrd for Lood ta Bood

The concentration of lead in the blood also pro-
vides 8 helpful Index of lrad expnure 3nd ab-
sorption. It alac peres a3 a0 aid in the diagnoses
of lead polsoning by providing definite evideore
of Jead almorption c.d is particularly valuable

I8 cases of nonspecific symptomatology. Blood

lead determinations have the advantage that the
sample can be collected without the active rvoper-

-ation of the individual, and without the risk of .
contamination. Rlood lead concentrations are Jaas .

variable than orise valoes, 80d {n rare instances
of kidney impairment reveal axcemsive almorp-
tion whers urine analyses would fail to do so.

1o general, howrver, the same principles apply
to tlood concentrstions as 1o urine ccncentra-
tions: namely, there s no specific level of blood
bead which can be interpeeted an indicating that
kad poiscaing exista Riod lead concestrations
of (he arder of 0.0] mg to 0.08 mg are consldersd
within the mormal range for persoss with me
industria) exposute 1o lead Values briween 0.08
oy and 0.08 mg may be cossidered & trarsitioh
sove, and toncentrations above 0.08 mg are la-
dicative of unsafe exposure and that comtrel
measgrve should be improved, evean thoush e
sigas of symploms or claical evidence of Jond
polsoning sre preseat. There may be a disagroe

ment regarding the figures given; however, the ' .°

principle of a sliding scale s certalaly valid and
as long as Lhe values are used (o evalusie es-
posare and sbeorption of Jead there is 2o need
to place undue signiBcance on & specific figure.

Hygionic Sandord for Load In Drinking Water

The stablishment of & hygienic standard for
the kead content of drinking water presents 8
sommenhat different problem as the opportuaity
for conirel, monitoring and surveillaace bs pot
aa readily applicable 10 the general public ne §2
s to Industrial workers. Since at jenst 1528 the
U. 8. Public Health Service has placed & limit
of 010 ppen of lead in drisking water, sad & ..
water supply may be rejected If the concontintion
$o alove (his Jevel, : )

The reeulls of many analyses isdicate that
the mesn daily lead Intake of the average North
American adult I about 0.3 mg of lead in food
and beverages, This same amount is sliminated
daily i henwe there a an equilibrium bt wedn Ine
take and eliminatin and thers fs ne lead reion-
tion. A esperiment In which an additiaal 8.3
mg of lead per day wan added 1o the average
normal intake of 0.3 mg, making a total of 0.8
mg per day, resulted in some lead retention. The
safe level of lead ingestion ln foud and driak
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appears (o lie betwren 03 mg and 06 mg per
day. The Limit of 0.1 ppem (0.1 mg per liter) of
Jead for dricking water Lherefore seems reason-
sble and satlafactory. The level apparently lo
ot hard to meet, a3 the results of the analysle
of drinking water from 38 cities In the United
States gave & mean value of 0011 myg per liter
with a range of 0.001 mg to 0.04 mg per Iiter.

Hygienic Stenderd for Losd in Point .
The American Standards Association has

estabiished ~“American Standard Bpecifications -

to Minimize Hazards to Children from Residual
Burface Coating Materials.™ The standard was
the result of action by & subxommittee of & Bec-
tlona! Committee on Hazards to Childrem, 244,
organised on March 12, 1953 The acope of ac-
tivity of the subcommittes was limited to the
petential hazards to children such as might come
from the handling and use of paisted articlea
the hasard beiag from toxikcity of coatings chewwd
off and swallowed.

The standard apecifications slate that "s liquid
costing material to be dectned suitalde, from o

bmaith standpoint, for use o8 articles such o

furniture, toys, ete, of for interior wse ia dwell-
ing uaita where it might be chewed by childrea
(s) shall pot contaln lred compounds of which

‘the leed content (calculated as I'b) ls in sacwe
of 1% of the tokal weight of the contained sulids

tiacluding pigments and driev), . . " This

standard Is applicable 1o a specific weg, and 40 7 -
the only standard of which the author I» aware’
which limits the lead content of painst It would .

sppear Jogical and reasonslie 1o asssme that
any otandard dealing with the lead content of
paint, from the viewpoint of & bealth hazand,
would be based on scirntific and tachnologic data
and bt ca the uascientific comcept that, simply
tecaune s substance fo “toxic,” 19 wae should
be arbitrarily limited It should be & fundazaental
concept Lhat 8 substance coa be woed if It Is
shown that its wse for a particular purpose §o
safe, and that it canncl te encluded simply be-
cause 1t Is classed a8 & polson.

Sumomory

1t has Leen clearly domonstrated that Jead
orcurs in the human body withowt any adverse
oflecta, sad thal & tule response depends on
concentiration. Batisfactory hygimie standards
for Jead have lwen entablished, and 1t has been
demanstirated that lead can be used safely If the
sandarde are used, and uscd proymely. The calal-
lishment of stendards Is nd o cbjective por se,
hut ratler o means of olraining an ohjective ~-
the provention of harmful or objsciionatde of:
fecta. The figures given la the standards bave
meaning only whea used by rompstont pervens

and iaterpreted within the {ramework of the
comprehensive knowledge of the biclogical action
of lead. Figures are not a suletitute for sound
Judgment.

CHAIZMAN POWINTCH . The modest 1ady whe
is going to lead the diacussion of Dr. Schrenk’s
‘Taper sald that all she cared 1o have oa the

program was the word “Conesltant™ after ber
name. It is oaly right, thourh, that we should say
" for the tenefit of the frw hete who may not know,
that Dr. Mayers was for many years the haad of
the medical work of the vory excellent Divisioca
of Industrial Hyxieme of the New York State

e MaY & wATERS: Unfortunately, standards are
being word, mot exclusively by competeat profeasional -

safrly for & given po.pawe despeie Ns teiative

penition o

shout them, which meken them mislonding.

< Asether lay group which trnds 1o intrsdure eon-
fusion inte the proticsl syplicstion of rafoty sland-
srds semprises thase whe wish to legidate thowm
inte rede relee snd reguintives for purpeses of ou-
fotcrment. As Dt Bebhrenk 0o woll puinied out, safety
andards provide surellont boned marhe and goidoe
for centrel of the induririal onvirshment Dut in
rouiing enfoersonext of loga! reguirsmnenia, Shery dre
mang proctical Jimitations to their wsefuinesa 'The
numter of air mmples, for osanple, which ras o
1aben i the er1dinary toutse of law enfsreamont,
It sovvesarily Hmied -~ semstimes 10 snly aoe or
ten savwmplos This ke apt 46 be inndeguats o svaloate
the estont and the Rature of the stpmenre, partives
larly whon surgve of Intormitiont saposure are ia-

Ut of safrty ‘stondarde In seme
fe



profrestonal people — ser the immistions of jators.
tory procedurve. They must be impressed with the
{fort that safety standerds hove mraning wnly {3 the
hands of profesaivanl pecple whe underviond their
limitations and bow 19 atarpret them,

Ertonsrows wee of safety standards bs aleo cammea
1a the sdjediration of rausal rviatiea la clalew for

workwes ‘s compensetion. When & werber's expesare”

s shown e have beou sabetantially withia the limits

of the safety standard 84 evidenced by subeoguent

investigntion of his euposure, thie b spt to b von-
Merved a3 cancivalve ovidvnre that there ie Re caenal
relation betwvwn bis [lnees aad the expasure, re-
gardivas of the rlinical picture or ether medsral ovi-
drere ta the centrery. Twe errery are lavolved o
such caven. First, 1t Jo 0ot alwnys pumibtie to oidaln
reliable data, after Lhe svent, as to procieely whit
A3 expusste wes in lerme of safety standards.
Second, safety standards are weafi! primarily as
guidec far comtral of the ladmstrial savireament
and the peetertion of the group. Whon salety stand-
ards are complied with ta & werbreom, tae laci-
donce of mjury 1o doalth o misimied Bul mast
differvarus detvven individvale cantinue o be b
portant here 02 la every other braswrh of medicine.
A Sagnesis ia aa lnfividenl oo I o sandirnl eve-
clusion sa the dasie of medical ndings to which

.
can 1hey deiormias (he guention of raneal rviation.
* § would say thet the safrty stesderd for jead
polsvaing haet stend wp remsarbadly woll ever Lhe
yearn | beliwve this lo duv to the fort that there

. has Jeon 8 tremendous experience wHh expeasere

o load in humane Stasdards based primarily spon
saimal sxporimwatation tend (o be wead becauer the
reocits cannut be ritrapelated 10 buman expesure
with aay greal degroe of tonBdonce. Our presest
lead sandarde are remariably sound, fa my opiniea.

There haa bvea discussion bove, and slerwhere, of
drveloping wpsrate sandards for 1he dilfereont lend
componnds, Mnerd ot diffctonrve In Lhrir physical,
chomical and binlogiral prepertion. Theeretically, &
sheuld be possitie W mels puth distinctions with
prefl. However, sor muet Ivat in ind thal erery
Aandard I 18 snconce an sppretimetion; and, since
here ore 80 Mmany variabies laveived, | weader
whethet It lo wise (o gv 1nie tvfinoments of the basie
nondard § wender ales whether lay gronpe would
Dot be tompied (o (ade purh refinomonts Yoo Stierelly,
sad 90 reme 10 rogerd The numbers [a the slandarde
80 ovon more InfolliMde thaa they now rogerd the
svotall Joad stondard, thetedy leading o oven
greeter misute.

o e A mat( My guestion pettaine to tandarde
for drisding waler | am invelved pew with ¢ pationd
whe wer rofertsd 16 00 snd whe hot beon wnder
trvotment frem Colifernis 0 Toone for an illases
Hhat 12 stil!l wadisgnased Khe was reforrad 10 va by
the bematalegiot We found ohe wea sertoting ron-
stderabis leod beyond he wesal permisnitde timits

rountry, | disrovered one thing that Intrigued me.
That was thal semecne had suggeried 1o bor thad
she uoe alfalfs tra. [ ssked Lier to bring me seme
of het aifalfa tra, which sbe di4 1 found the alfalfa
e, the brewed tea, had o ronsiderable quentity of

Joad ta I, se thea | asked her (0 bring me some of
the tra In the pckagy. Bhe broaght me the toa |
brotied the tea It bad 1o lead ] 0sied hor bow
ohe made the toa. Bhe tald she wes the Gret one %
et 5p oach morning. Bhe wont o the het waler
fouretl and drvw woter frem the hot waler fosart
and mede hev tra sad drank it Ehe hae beva deing
that for a Jong Ume. This wss the beew shw browght
me which restained sbowt sight-tentds of & milli-
grom of lead por Niert of urine. Is trying o fad
out whether tore might be any relationship to the
driaking water, | sshod whelher there weore any Jeod
§ipes 1a the water Line. She said pa

Theit home had v bulll under FHA sperifice-
tisea. Piaslly, they dug wp all of the wate7 pipe sad
found 12 fowt of brad pipe {§ inch) botwesan the
iy weter maia asd their preperty, frem the oty
mals te their howeedeld supply ling, and the et
tabeof from the hevwheld supply lne was to the
het woler tank. .

B2 wed the et ens up varh merniag, and draad :
Sram the et water tanh, . ’
My question fa; §s & otill (he commen practios to
wee lrad plpe from » main to 0 supply fine, o¢ are

there still lrad. pipee ia modern homed, 80d §s this ~

of any siguificanee?
. caamavan dowmrcn: We are soavensd la
Oy of Chicagu Unlres | om way
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securete, rvtaMichod ostandards such 50 have been
discuened hove weuld bo the oo apecific defense
that we would bave, in thet 18 Is an acteal figere,
and that i conned be ¢ wrolated, or rather, it cannet

e weed by 0 claiment’s o Yerney, :

1a ou many caore the el imant’s attorney sas nel-
lify whatl the eapert vlals by laking an eniirely
oppesite view, by queting seme of e various dore

The attorney mevely tefers to and quotes, that °
part of & dxetor's et that Ma the claimont's som-
plaleta Mo can, and ofien dooe, compleiely asdiify

Inprestion of wadervaluing safety otandardn |
thind they ars lmmenawdy voluable, a2 fiv. Rehrenh
20 wall beought o A Rinee be coversd (hat area 20
ramprohansively, | have tonfinsd myselfl 1o peisting
sl sarns of 1he Lmitations whon oeed by mempre
foosionsl pocpic, snsmers ol 1he dongers. | partien.
lorly wented ta oiress the foct thol Rumbers cannet
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M THURSDAY AFTERNOON SESSION

e wad a2 & sulstitule for medical dingmesis In
wethmeot's cemprnsation litigatione,

Na 7, C wArERE: Our slate (s Lissssd with medical
achaols aad & very ctompetsal Commiwmioner of
Health of the City of Naltimers whe o present to-
day, alse 8 vty competent State Dirertor of Health
We bave before ss the cunsideration of the amend.
ment s fegulations relsting (o the permissible een-
cvntrations of Batsriale

1 would like S under'ne what Dr. Bchryak has
sald ia his concivding revaarks, that theae particsler
MAC values should e o guide Lo {ndustry rather
thaa be mandstery. T

lm.dhﬂbn'{yh&.M“

& few maments age Sprosting what te me
le 3 plous hope abovt the evtablnhment of Chese
values. It may sovnd guod Ia 8 courtrove, but when
we rome Lo defond cases and say that we have rem-
plied with theee MAC valued, that turns st to be
ot tas real & defruse. U oti!] gues to the Jury, and
he jury, Ume afier time, will And for the plaintif.

. CHAIRMAN pOWIITCH: We are scheduled

““lo reconvene this afternoce at two o'clock with

" Dr. leeuel €, MeGre as Chaliman. In the
faterim, Juncheca will be seeved at 12:48 in
the Gold Const Room.

THURSDAY AFTERNOON SESSION
November 6, 1958

CHAMMAN Nocax: | Hke to
this opportunity, as a guest of the Lend Indus-
trien Amociation, to vxpress my spprociation for
the fine program which has beea arruaged,
largely due, 1 assntne, to the eforts of Manfred
Bowditch. | hope that thase who are interested
fa discusing the papers will try Lo make thelr
ronaris to the poinl. Use the micropiee ia

take

ﬂonﬂ«cﬂ-nuﬂmmhmm‘
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Hﬂl many yrars standpipes and tanks for water
storage have been painted oo the lnaide with
red lead painta since, in the past, lead paints have
been groerally supetior to paints containing other
plementa,

The peeaence of brad in drinking water In suf-
ficienl anounts to cause Intoxication has been
poted cccasicnally. 8o far as | have been able
to determing, the source of the lead usvally has
beet Jrnd pipe, and ordinarily in domestic
plumbing. Previoualy 1 could have sald 1t had
iavariably beem vad pipe, Lut Dr. Kehoe polnted
out that there have been other causes of bend In
drinking water than lead piplng. Evea such
pipe. as a rule, presents & s«rions peoblem caly
i the water is sofy and scidic.

During the last war, the question was ralsed
of the suitability of red lrad paints ia tanks
uaed for potatie water. Laboratory studies under
taken by the U. 8. Public Heahh Servvice indi.
cated that pome lead was dissolved from panels
coated with red Jead paints. As a result of this
bnding, it was sugrested that the wee of Jead
paiat ia tasks and standpipes ueed for the stor-
sge of potalde water be prohibited

At the request of the Leed Industries Associs-

tios, & study was made of (he ked coatent of
waler from several standpipes which had beem
paisted internally with lead palal. This study,
which was beyun ia 1930, has involved analysls
of 70 samples of waler froem 11 differvat stand-
pipes coaled with three different types of paint.

The paints lavolved were:

1. Red lead in linseed oil. relerred to hereafter
o Type 1. This s the paint which in the past
Bas been malaly wsed In water storage tasks,

2. Red Jead in 8 phenclic vehicle, referred to
88 Type IV. This bs currently the preferred paint
in many quarters, being faster-drying and sup-
posedly more durable thaa Type L

8. Lead chromate in 8 phenclic vehicle, re-
ferred to aa K & 7 Xing paisnt. This paint hae
been widely used in New England.

Samples were laken froem four standpipes ime.
mediately after painting. From three of these,
samples were subsequently taken at intervals for
virtually the entire life of the paint, five, eight
and eight yoars recpectively. The lazgest aumber
of samples was taken from tanks painted with

.:!-_
’l i-\d.‘ l}‘v"}
Vroe | toll baoot ¢ s
Trve IV 1phoandis baew) [ ) [}
B 0 P Riag thad romets) o "

Neme tindome) -

Type IV paint, a2 Tatde ! shows, because our
main interat, copecially at the begpinalng of the
study, was In Type IV paint.

Three of the tanks costed with Type IV paist
wery ia New Jerscy. The remalniay eight were
In Massachusetia. They varied In size from T8~

000 gallons to 3.7 million galkas. Sarsples were

collected by engineers of the Massachusetts De-
partment of Public Health, by watetworks per-
suansl and by the writer. Most samples ware
drawn off from outlets adjacent to the stand-
pipe, & few were dip samplea, and some were
from outhcts somewhat removed from the tank.

Analyle

Since 1t was deairable to detect very small
traces of Jead, larpe samples (400 to $00 ml)
were analysed. The kead was cocentrated by
coprecipitation with calciem cxalate This was
found peeferable to evaporation or direct extrac-
tion with dithisone. The determination was made
with a dithisone colorimetric procedure. Analy-.
sis of koowns indicated complete recovery and
an accuracy of 2 10°% if the lsad contont exceoded
0.02 mg/l.

Rondts

The results of the 20 analyscs are pummarised
Ia Table IL Dy far the grestest pumber of
samples contalned s negtiritle amosat of Jead,

Jevs than 006 myx per Liter. ] have weed the

Tamaz 11
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a1l wese N .
“terminology of milligram per liter. A small
aumber contained r...nzo 006 mg i 210 mg
per liter, an approximat 30& ber con.

tained between 011 myg i 02 mg por lter
Two ramples contained betwoen 03 and 08
mg. Ope of thees, containing .08 mg per Hier,
was taken from a tank painted .r!: R year
provious with the Type IV paint, bul seather
taken at the same Uime had & nepligible bead
content. Theve wets no samplen In (he Mange
betwern .08 my per liter and | mg por liter,

1t you witl reesll Dr. Kehrenh's paper, 1 mg
per ltsr la the permimible limit for lead ia
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drinking water. We found there were three
samples that contained over .1 myg of leed per
liter, and lese than B mg. Theas sampien are all
from tanks not ln active service, but used {o
stand-by secvice.

One of them was from a tank that had just
been painted with . & F King paint. The other

two were frum a tark which had bwea paistad ..

about three yrars previously, with the Type I

paint. Apparectly the water la that tank had o .

very definite lend conteat

How can we reconcile these resclits with the ..

findings of Fairhall and Fraser of the Public
Health Service that lead dissclves freely from
lead paints such ss thone waed in these stand-
pipea?

The obricus aplanation ls that the water doss
act stay i the tank long encugh to pick wp
sppreciable amounts of leed. The three standpipes
studied most thoroughly were [a institutions
where the dally water conssmption approtimated
the tank capacity.

We have carried out g few pane studies ia cur
laborstory and, {a generl, confirm the rvport of
the Public Health Servica, that appreciable
amousis of lead arv dissolved, eepecially from
Type | palnt. As a matter of fact, Type 1 paint
with Jitharge added, which. we understand, is
frequently weed, gave off apprecishly more lead
during the st {ew momthe thas the straight
rod Jead la o).

Our results, converied to mg of lead disscived
per square fot of serface per day, sre sum-
marized in Table LIL

Tass (1L
SUunary or Paxnia RewLve

Lot Bntrariod (9 ag o, L) Covorngmt

Canitng S0t § wmbe 304 § 1 D avhe
Trre | sad MO (V) [ ¥ )
Trre | 32 (3.
Tree IV LY ] (¥ )

The first two weeks ia which they were tonted
in water, the Type | paint with litharge guve of
an average of .5 my of lead per square foot pet
day. The straight Type | paint gave off leve
than half that amount, and the Trpe IV paist
gave off one-twentieth a0 moch, Now if we take
the average extraction of lead for the Arst alne
montha, we find the rate Is greatly reduced, and
it amousts, on sa average of the fint aine
montha, including the fAirst twe woeks, to .9 mg
per square foct per day for the Type U paint
with lithargs odded g little mors than balf
that much for the Trpe { paint and about o
tenth that much of (he Type IV paint. Actually,
with the Trpe IV patat, the aapsriment enly
ran o littls over three mentha,

It we assume the same ratie of solution of

Joad from the interior of a gives standpipe as
was found fa the panel saperiment, we can com-
pute the rate of water turnover needed 10 hoop
the lead crntent within apecified limits. Roch
calevlations for a standpipe 26 foet in diameter
and 2 feet high are ahown (a Table IV. This ls
8 amall standpie (about 100,000 gallona}, and
reptvasnts rather aa snfavoralie ratic of sar
face 1o volame.

Taxz IV.
Tranovem or Warsa axd Calcpiares Laas Cowvawy
Troelond PYO )0 J wushn 4] el PLawm

ot ® manthe [ 2} SL.ong
Troet St § owalm [Y] tLeme
14 § st (Y LV
Trre IV et weske at Loee
108 14 veskn - (S

It is seen that even with ofl tase painta, s
daily cvasumption of leaa thaa the capecity of
the standpipe will reeult in 8 lend costent, frem
the peint, of less than ove-tenth the maximwm
allowable Jevel. With the Type IV palnt, & mach
Jower consumption wifl yied the sasse results.
With larger tanka, a lower turnover s
to effoct an wqual dilution of the lead, ol
area of the tank walls and bottoe e
comparison with the volume, than ia the
tanka. Conversely, with smaller standpi
higher rate of water turnover would be
for dilgtion of the jead

i
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It has bewn proposed, however, that ol
though harmful levels of tead Are pot produced
in the drinking water, spy incrense at all {n Jead
consumption s undesirable and shouid Lo pre-
vented. { can go along with this argument o &
corfaln extent. If all the water consumed by 8
larze population contained lead right wp to the
permissitde level, & carefnl statistical stady
might reveal marginal "harmeful offects o &
small pumbes of Individuals with ocrupniional
of ofher exposures to Jead, rlnce the amount of
additional lead (ntade tequited to produce {ae
tunication would be somewhat reduced. As the
lead rantent of the waler ls Jowsred subwtantially
Lelow .1 mig 1, huwever, the law of diminlahing
rturns would apply, | deuld very murk that any

i
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with one whuse water was alnaluteiy Jeed-free.

There are viler much more mpurtant sources
of lead intake than leed paint in waler stand.
pijun, One such source s domestie plumblng.
By this | do ot mean Jend, but modern plumbing
with lron, brass and brunze pipes and fittings.
We recently anslysed samples of weler la pur
office acd in the hume of one of my colleagoee
and myeell, taking samples froes the faveets
and water coolers the first thing In the orning,
and later after the water had rua for some time.
The reaults are givea fa Table V.

Tams V.
. lzap tx Warma recw Prowsiws

Laed Covtvnt (mg T4
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of water from eleven standpipws palnted with
bead paint. Of 70 sampies <f waler, only three
contained significant amounts of ked, and thee
were {rom tanks in stand-ly servica. Teeta of
the rxtraction of Jead from paneds ccated with
red lead ofl paint indicate that me aigmificast
Quantity of lead will be added to the sverage
water supply by the paint if the average daily
consumption spproaches the capucity of the tank;
and {f a phenolic hase paint with a red Jead pig-
meat ls used, 8 substantially lower rate of ture-
over s ensential o kewp the bend g:ﬂ:ﬂ
below significant Jevels

All the evideace svuilable 1ndicates that only
under exirrmely ercejtional conditions, if st all,
could the wae of lead paint in standpipes for po-
-brt water be considered inadvisalie from the

int of public health.

Bouvey Barsing Susaphe Love Beample
Otve o o
Yo A [ S nd 008
Bame § (¥ ] Lo

paint ia water tanks is even Joma.

Of course, our studies were limited to 8
relatively amall number of tanka all ia the
same section of the country. While some us-
favorable conditions, nctally the sofinms and
acidity of the watern, which were montly in the
pH range 6. to 84, favored the extraction of
Yead, other factors, such as higher temperatures
and chlorine coatent, may be more prevalest ia
other arens. It Jo my opinkan, however, that the
moat important {actor is the rale of turnover of
water in the tank.

1t could be within the realm of posaibility, fa
isolated instances, that the water regularly coa-
sutned by a given populetion may have beem
stored Ia & standpipe for seveval days. Buch
situations, If they oreur at all, would almcet core
tainly involve relatively emall numbees of people.
In such casen [t might Le that some coating other
than Type ] palnt would be pdrieatde for the {n-
terior sutface. It Ja sarevdingly hard to visualize
A water supply syetem, with & tank of comparable
capacity o that of the tanks studied, where
stotags could bs sa prokmged that Trpe IV paint
would be wnsuitable, arcording to our results.

CNAIRMAN LEMUWL C MoakE: Theak pyee,
td

‘Dr. Flkins, The disumion pow will be

by Dr. Hertert E. Stokinger, Chief, T
Becvicen, Occupational Health Peogram, U'aited
States Public Health Servics, {a Cincizaaty,

i

>.V|¢-v|l load is & remylative poicen. K b
aslse an sloment to which there ls ne talerance do-
vvloped, as wilh, say, arvenie. The reaswa for this
e not quite tivar, but It apparently has o do
the repid mebilisation of the slemont from btene
slorage sios.

.—vtroon-ril-xn.- Kohoo asd sthers thet
the ameunt of lead; that ta, e teloreind dove dally,
o in the ordor of § g por dag. This fo the talere
sare dove.

Thia swane thetl any amsunl shove this valme
taben lale the buddy snd sered varte ascumulet
Ing and reeulte la offects on e health, Now where

%

has shewu I an ontenaivs slady hal ihe Toud of
1he avsrage prtsan por day taben fa o abowt
21 mg. It may run wp 80 Mg hoverver, a2 L mg
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any questicn but that he had o frask jead Intenica-
Uon He continued Lo have 8 low gruée anemia frvm
this and alsa, oa one trial of Vetwmne, eacrvied
large quantitize of jead

Yrem my own waperirnce, | am nel oure bow
Mgh a teod sheuld e oncreisd in o nermal o
dividual | thisk this persen pul oul something
like 3 mg 1o § 2g ia 24 bourn TR

A FAnLIN: | weuld agrve with Dr. Johastone
Wik thie type of s3pssure you wesld certainly

NIV FUEJR WS W wWes Thaaisiva. tREy Biv Ve
smined for some soaditien such 84 upper rowpire-
tory infection, and the phyvicisn fAnds they bave
8 Jot of stippling, and be mabes & diageenis of
lead petsoning en the basic of that sad some

perionce wy have sorn sevora) men whe have been
sobjecied (o high lend expocure for pessibly 35
years, continee working withewt ever having had
& Pecognizable epiende of acuis istagication. Hew
evvr, 88 they have appreeched the age of
meal they have dplaywd nympdoms 1
coll ene individsal whe deveieprd 3 cone

4!

was thought 1o be lateviingl shatruction but which
torned omt o be parniyticus flews. The mes
sadoruvnt an explovstery operstion frem which

mimicking other dinsors and Ue term diagnosie
frem red coll destruction whose lead exposure

whe havenl yet had teaching In the fleld of oo
cupational medicine,

Dr. Mayors and 1 were talking ot Junch today
abewl sur repeated hope thal the heuse officers,
probably more than the medical sudents, would
Jearn some of (ne eriteris for diagnasis of plamblom
that you and [ tahe for granted, and which sev

4

?

!
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becauee of nippling, wee seene lahorsiory guve
them o rvport of & slightly bigh blood or wrisary
lrod content.

a2 C A8 In Wead peicening. you might gt

ing, net Ba coting away of tiswes by bacteria. Kren
some fotme of cancer, in which (e tancor lavades

towmmon hnewledge. Personally, | s LD
Where 1o still & gead deal of intoreeling, tree lond.
tnduced patholegiral change In sur midst.

B PAVL RRENIRGPY 1 Juel a0 (he goneral physician
or (he Interniot falle ta go Inte the Induetrial hie-
Sory of a patient, 3o the indueirial physician very
sfien folls ta concider the ontire medical picture

for artivity of mueries, the building up of preleies
a8 | mentioned this morning 1a Bortsesh's perk
Bo long 84 theor dingnoses are not cloanowi and
3re made ot ponrly doveloped hlaterion and poerly
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Whea (hete o & Cialrul SAFAEiNG, &l § fal Yy
ta Ut aay manufacturer, say osmplvyer, whe will
Sght & tleancul ense should go to 8 peyrhistrist!

CRAtEMAN McGrx: Would the rest of your

discuseion walt untl) the round table tomorrew?

Thask you, and others who might lke to dlarues
thia further. | am sorry we donl Bave unlimiisd
time. May 1 exprews my spprecistiona o Dr.
Johnstone, Dr. Hamlin and the other diacussers !

We have had our betting order arranged possl-

Sisciplines bk at lead, why ahouldnl the af-
turney louk at kad? Ted Waters, of Haltimore.

MR 7. . waTeas; | deeply appreciste the
brevity of your introductlon, fem

Dr. Foulger has ably presented the sabject
that | dad propared a paper on. He touched on
practically everything that | isteaded to talk
atemt [Laughter] And may | say to him, and to
you, that be asnd ] -ere In compicte sgreement
with respect to the ashiject matter that be dis-

T ewmsed.

A LAWYER LOOKS AT LEAD

By THEQDORS €.

hnlllt«nln-fnvuzgiclri
of the rvepamsiltdlities thatl rest wpaa the

common law litigntion disputes that may arise
letwern the emjioyer and the employes. fn »
i f P 2t b statot Y p wpon
the employer the Hability as an insurer for those

particular matters that have been made the sub-

ot of compenastion in the statutea,

Your laws are not eniferm. They differ with
respect 1o covernge. They differ with rewpect to
the type of injurien that are made compensable.
They differ with reepect to the requirements of
insarance, the tenefits that are payahle and the
administrative agencies that are charged with
the administration of the laws, but behind them
all there 1a une common furpme: s provide
prompt compenaation at the time that the In-
Juted emphryee roally newds )t for thane Injurtes
that are truly cumpensalile wnder the given
statuts,

Originally, a2 you hnow, they were deulgned
1o compeneaty for accidental injuries. Little by

WATERS, ULS.

little they have been amended to provide com-
prowolion for occupational diseasm, and today
there are ealy two states, Miselselppl and Wy-
eming, whereis occupational disesses are sot
comprasable. Agala we do not And uaiformity
with respwnt to that particular feature becawe
in somme states we o1ill have the schedule aystem, -
saming the particular disense thel is compen-
sable ~ lend poisasing, for example. Rome states
donY even provide that [a other staten, wo have
the sacalled general covernge laws, and may |}
maky this comment that with respet to the

adminiotrotion of those lsws, our commisslons - *

and our courls are coming ta treat . them
a8 health insurance laws whether employers of
manufacturers like it or not, and 1 for one domt
ke It They are treating theem s health ja-
ourance laws and you can got Dr. A. whe will
tostify in 8 very limited and superficial manner
that Joha Smith, claimaat, has » particular occw-
patianal disrase, and youw can gvt your Red
Juhnstones and Lioyd Hamline and Lem McCoon
a5d Hob Kehors and all the rvat of the specialists
in the Beid of occupetineal diseasss. | should
ned have omitted my friend, Tony Lanza be
cause b has lestifed for me, too, bet you st
the ane statement by sonw one doctor that Joba
Bmith has the cocapations! disense and In spite
of all the testimany — perhape thet lan't & faly
statoment — but In epite of the weight of the
teotimony, out commissions are coming to find,
and our courts are sustalning thatl Snding, that
i1 there Is evidence In the record that the clalim.
ant has & disease for which claim has bewn
fAled, them 50 awsrd Is made. Re those of Us In
practice for Insufance carriers, sell-insurers for
industry, when we step up to the trial tablea,
have more than two striken against ue In the
defense of Lhat type of clalm. .
1 do st mean 1o belitile the need for the com-
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that {f we ars going to treat these laws as heshth
insurance laws, Jet's call them health insursnce
lawa. Let's slop this businema of calling them
wurkmen's compensation laws. That fn my miad
Sas Lecome & misnommer.

Certainly ane thing ls true. With respect to
your employess, they sre juelly demanding o

safe plare In which to work, safe toula with

the compexy whose compunestion risk and

o it yompect (o lajery. First, the [aability to

enra full wagem. That is wha! we started out with
because the o'slutes pey a petcentage of the
wege that the smploree was sarning ot the time
that the Iajury erxurred Secondly, the total
inability to perform any further work. In other
worda, total disaldlity. Third, the event of an
employee becoming actually locspacitated from
prrforming work ia the last orcupation in which
he was eoployed. In the administration of these
tompensation jaws (hey sre leing treated as
domage slatulse.

Joha Bmith comes ia and has o complaint, and
that complaint is oot remclved ia the beet medical
spinion. It Is tesed wpon the fact that he, Joha
Emith, s & por employes. The person or the
rerporation sgainst wham be Bles hio claim o o
rotporation and has sseets, snd therefore re-
cwvery should be had by him,

“Rimple service, simply given,” thet s what
sour employssn are giving, and | say to you and
perhape {1 s peedlens Lo say, reatprales your
rviationship to yuur smmpdoyres and see that they
arw pripecly predmind In the particular jub that
you give v thew te da.

New may | aay just o @ved with tespert to (he
Habalily te the consuming public? Mere, since |

R 8 FAIET THE) R AITWAY TR OYTIROPeU,
wil) aimply touch upea it as Jt reiates (o thene
labwiing statuten,

Only recently the Committes om Toxirology of
the American Modical Associstion has recesn-
meaded the onactment of a uniforms Hazardoms
Ssbatances Act Jn the several statss, Same states
have already adopied that particolar Act | dont
think we want meore laws, § think we need preper
sdministration of ‘the laws that we acw bave
Are we golag 1o hawe & feders! law dealing with

the ssbject of labeling? Are we goisg Lo have

Feguistions relating to hazardocs substancen?

ferl this will protect or prevent lead polsoning.”
Weil, | said, "Huntingtlon, ia the st place,
the child at four months_cant read that erdle

And in the third place, ne matler what thelr
understanding may be, they are still golag te
use the predect.”

The moral that | mean to develop from that
Is 1o castion the members of Lhie Ansociation
a2 1o the responalbility that s impweed upom
them by the variows slates, by (D0 veriows
municipal ordiaances that have Leen and are
becoming sftected, dealing with this pmrticular
subjoct. .

1t you don't, wo will gt common lawsulte
based upon pegligence which are tet § In courts
Lefore jurien. Thery in ho celling to the Himit that
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that Jury may return as the verdict sgninst Com-
rany A, B or C, and therefore you may well face
the most distreesiag litigation (a our commoa
law courts Lhat you can imagine.

CHAIRMAN MeGER: The discusalon of Me. Wat-

third party asctivn was avallable,

The faverite sport leday, i the laws of the
sate permit U, Jo to take compenastion, et the
tompeneation rarrier svbrogsie his laterest a that
amount of meney and ge after 8 third party such
80 the goneral contractsr, anelher contractor or
8 supplior wnder the principle of products Hability,
whi-h 1o alf intents and purposes has made the
njered smployee peblie.

A Itte werd o0 twe about the liberalisation of
the laws by sutending benofits. The concopt of
injurien boing componnabis wnder the statutes
bed 8 serttons spurt during the inflationary

poriad of the last half desen yesrn This beers
upva the law of indewmnity s oppwed o the
law of eegiigence. i woed s bu that three or four or
Bre housand dollars would ceitle almest aay cese,
but oo hundred or oee huadred fifty
dollars la common taday o thees coaes There seoms
te Le seme rvidoncy, howrver, that with the fafly.

E

‘Uanary pericd plateasiag off, the value of meney

Jeveling off, 8 might be safe to Pprodirt that the
oot of claime would Lind of platean off 8 ltthe, ton.
1 waa latsresied Ia Tod's statement that the

|

¢f ¢

85 measered by a loss of sursingy, or drafnom os
8 pervanal lnfery tn drafaces gots pald com-
» th question of Joes of csrnings has
always bewvn 8 tough sne. For instanre, o ease of
ashootanis & number of yrare age was fuiged to be
0 permancat and (tal disedility and wee susnpee-
saled 02 such wader the compensation low of the
state. The man immediately gt sncther job, still
sccupion R in spperently geed health, and his carn-

ot the pebostos

Ings arv o oxcves of any be varned
plamt.

1 weuld like to amplify what Mr. Waters
with respert to management net intendmg
lip srvice by premuigsting 8 precedure
forgriting . His rvmark was that these
tablished control of lvand as an eperstiag
hrir money back many-feid

Lot me ezpteas B in juet o littls dilferent
It jo the intontica of our lnsurante company
be quite willing to insure toncerna
cidonts and injutive that might be deecrided
e unferraren events that arise owt of epersting
the business. Rut 10 fasnte business risks, or to
insure he inevitable forsgeme conclusion of leod
poisening cuser srising out of Sagrent fallure %o
provide & safr place to werk b quite sutaide of oue

bikek
zii%%

2

0t Lhie fantartic sne 6 merely rompensating Injary,
Fiewt, thore must be oetabliabed the foet that




o g
. -

somewhers else, and f2ally that be has been s
abled by the injory or the disease of load polssaing
That s lesking ot the classie principle that ki
disrase was sufficient to reduce sarning pewer.
Thosr are the three appreaches (hat our caim-

should be componsated withowt further sda
sa. Jostru . avs: Taliiag as we have Sede

sbewt lred pelsening gives the lmpromaive that 1 -

f 8 common disease. This Ja hardly fair in this
case where the dimweams has burome lens

i

and herapy. Improveenssis have cocurred la al
calaguries.

This be as #t should be. Decouer the Slesase con
b bandied mory intelligently, we mast be qureful

cuselen loday has tended o give thal bmpressica.

cnamanan Mearn: Thenk you, Mr. Johnsom
and Dr, Asb. To those whe did pot have sa op-
portunity ts discuse the papers this sfternosn, §
hope you may bave one later en.

FRIDAY MORNING SESSION

November 7, 1958

CRAIRMAN CEOBCE M. WREATLYY: The program

yosterday, which was 30 stimslating and lateer
osting, dealt with the problems of the worker and

his bealth as it pectalns to lond (ntoxication.
This morning we will move over te sacther age
group and the child will have our attention, at

least for the Arst part of our program. Bet be-

fore we gt inte childhood plombism, there were

wbich | would like to comment.

Reference was made (0 the American Stand-
ards Association and the standard It has pro-
duced for paint 1o be used on surfaces or cbjerts
commanly exposed to chewing by youag chil-
dren; for example, children’s toys, furnitsre,
or room surfaces. | would like te take this op-
portanity te doff my hat, figuratively, to Man-
fred Nowdich for the work that be did Ia der
veloping that *standard. | dont believe that
many prople know how muck effort he put iate
this accomplishment. | koow, becswee 1| wme
chairman of the American Academny of Podi-
atrica’ Committee on Axident Prevestion, the
oryanization which spomsors the ASA committew
which deveioped the standard. It was his uader-
standing of the problem, hls knowledge of the
right people 10 consuit, which enabied the Aca-
demy of Pedlatrics to launch this project. And
most Important, H was the technical belp of

" Manfred Mmaell, snd the secretarial Melp and

backing which (he Lond Industries Acexiation
gave, which made this standard a reality.

There is also another little itom which seoma
apprupriate, another illustratinn of the sort of
bohind the-scenen role which Manfred has played
in many Belds of indastrial health,

-’313:?%&}
cantrol centers. This is something which | s~
pect many of you know abowt, if saly iu a

About 1982, throegh the studies of the Com-
tittee ca Accident Prevention of the Academy,
1 first Lecamme awnre of the frequency and cir
cxmatances of accidental pulsoning in yowng
childrom. Plumbism, of course, was one of the
lmportant protéema. Manfred was intermsted la
my dencription of the-usual circumetances of o
two- or thrve-yomr-oid child swallowing some
snknowa amount of a common - hewaehold
product about whase toxicity the sttending phys -
sician had no knowiedge. In our discunsion, he
thaught the secomary information should, and
could, be centralised and made available to physi-
clans. This waa the germ of the idea which do-
reloped into the polson control conter. Thls onea-
slon aflords me the ciportunity te achnewiedge
our doirt te you, Manfred,

We bave 8¢ our Aret paper this morning, “The
Effecta of Reacon and Tomperature on Childhosd
Mumbirm,” Ly Dr. Anna M. Nastjer, Asaaciste
Profeseot of Eavironmental Medicine, The Johne
Hophing Kehonl of Hygione and Publie Heah),
Baltimors.



CHILDHOOD PLUMBISM
By ANNA M. BATUER, $0.

" Badtimore City Health Departmest! has

shown that Jead polscning in children has & -

marked seascoal distribution, with almost all of |

the cases acrurring xiigio&gﬁ
and October. Most of the cases in the Baltimore -~

stedy were diaguoeed by pedistricians a8 vard. .

range, determined by the Health Departmest’s

-wms POISONING 1N CHILDREN, BALTINORE
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A smllar scamonal distribution has been 7o
poriad for 246 coses (n 8L Loula? 543 casen In
New York? 30 cases ia Philadeliphia¢ a4 21
cases ia Chicago® Abso, Blackman® guotss soveral

- Japanese suthors as-mentioning a leadency of

lead vaceplalitis to sppwar during the pummer

, and early fall ja thelr country.

I8 8 recent sody of chlldhood lead polroning,
partly supported by the Laad Induetrion Amsoctis.
tion, Chiscls' ahowed that althoagh the children
rvached the ambulstory and terthing age ot alt
senscns of the year and thes could be potentially
axposed e lwad lugestion, the acyts encephalo-
pathy did 8t develop in any of his 32 cases untll
the At summer following 8 threw-month pericd
of potectial tead lngestion. Thes it would seemn
that the chronlc iagwiion of lead s precipitated
iolg%roo!nlig.

- - with sumer,

-.‘nxhnrtglzsoq{!;..

" Iag Ja ot evident, probebly becsuse of (he masy -

varying {actors which affect adelts. “Keboor®

U found pe sccemulation of eed durisg the sem-

et ia Ris experimental subjecta ou & high lead
{atake, Although the concentiration of Wead In the

ariae was high i -1he sumimer, the totaliurine -

lead excretion decrensed In sssociation with the
dectense in uwrine volume. The occurreece of
stippied erythrocytes increased in summer, On
the coatrary, }olmquist®® moted a lower fevel
of stippled erythrocytes i leadesposed jodi-

" viduals In summer. Hammood'' reported & sharp

increase ln the concentration of 1eed ia the srine
of eadexposed workers during oxiremely hot
weather. Siace adjustmest was made for specific
gravity, this incresse could aot be attributed
1o a more concenirsted wrine Horluchl and
Takada'? showed 1hat normal healthy persons
hare a higher blovd leed concentration in sum-
mwer than in winter. Shieke!® noted o Jower facl.
donce of eccupaticanl Jead polroning In surweer
than ta wister {n various (sduetries {a Mol
bourne, and ascrited this distridution te an ja-
crease in lead encrvtion In ewest dering the
summer. On the other hand, when he investigated
the arcurtence of cecupational lead polscalng ta
relation te climats, he found that Ia persons whe
were saitvling 3 mg lead o more por Hier of
wrine, the percontage who had cliaical symploms
of lead poleoning was grester the warmer the
tlimate Thus the data fall to show any clear
cul tread (n adulil jead polecalag with season.
The seancnal distribution of leed polecaing la




P

SEASONAL VARIATION IN FLUMBISM ' 4

children has beea attrfbuted ta varioss factors.
Faposurs to the more lotenas ultraviolit rpdla-
tion from the sun in the summer ahd the reeult.
ing increase in vitasmsin D has been the factor

most prominently implicoted. 8helling and Hoop: -

or!t suggwsied this theory oa the baals that
vitamin D increases the absorption of lead from
the intestines if the diet containg 8 high cakclum-

tained & high phoephorusdow akicm ratie.
With prepared milk fortifed with vitamia D oo

~ susceptitility of laboratory animals te Jead pel-

te high eavironmental tewsperatures of with &
rise in lody temperature,!''® bLut ocaly three
papers have boen found which relate this factor
to Jead. Hisckman® showsd that rabbits which
were subjected to 37°C following a seveo-wesk
period of subcutaneous injecticns of lwad, dled
within 102 bours, whereas those similarly in-
Sucted but kept at room tempersture survived,
& éid cootrol rabbits st $7°C. The body tem-
persture of rabbits st $7°C rose 3° or 4°C. A see-
sonal varistion 1n the susceptibllity of rabbits
1o suicutaneous (njections of lead was found by
Germuth, et AL the average survival time be-
ing mwch shorter ia summer thaa is winter.
On the other hand, Rapoport and Rabia® re-
portad that the expasare of rata, which had beent
1ed & high Jead divt, o 40°C four hours per day,
had no spparvet offect on the animale la apite
of & rise in rectal tampersture of 1° to $°C.

Experimonts on Eflocts of Tompershurs on Sucopit-
b3ty of Laberetery Animels to Lood Poisening®
st seem aa adequsie sxplanation of the seascomal

" distribution of thase chlldhood cases and becanse -

of the few and conticting experimental data‘en - .
the effect of envircamental temperntire en Jood -
polsoning, a series of sxperiments was uadens -
taken ia this laborutlory te stedy the eflects of
eaviroomental temperature and bumidity ea the-

R S T T S ,‘é;x_':aéfta»i#.§~.'.g,f
Mice were used in most of these experimenta,
Jthough rats were tested ocomiomally te com~

. widely used by lower incorse families as & major

souree of food for their childrea, o lack of sefici-
ent vitamia D and a low phasphorus Intake
would not be expected. Farthermors, snder some
conditions vitamin D locteases the deposition
of the lead in the bones.

Another explanation which has brea sugywted
to exjiain this seasonal distribution s that
children have more opportenity (o summer te
chew extertor peinta, which geaemally contaln
more lead than intetior palata. However, data
{rom the Baltimore Health Dejartment surveys
indicated that indoor objects are the chlef
sources of the lead ingveted.

The other importast environmental condition
which has been suggeeted s the factor reapon-
sitle for 1he neascnal distribution of theme mcute
tead polsening cases in childron s the increase
I8 savircamental trmperatuty during the sum-
mer menthe. Just as 1o (he case of ullzaviciet
distion, the monthly distribution of casen (n
Reltimare follows very thasely the moathly mant.
mumm temperature cutve. A fow (nvestiyators
have repuried an incronend suscopdilility of anle
mals (o pome druge and chomicals wilh exposure

firm the results on the mice. The two tempera-
ture conditions studied were T2°F with approxi. -
mately 80°; relative humidity as the mormal -
exposure and 93°F as the high temperature ax-
pmure. 16 some cases the humidity was heptt Jow
ia the high temperature chamber bt in wost of
the esperiments a humidity of 85 was veed.
The body tempersture of the mice varied cone
sidernldy ia both epvironments, but the rectal
teenperature of the mice in the hot chambern did
oot sverage more than 1.3°C sbove those in the
normal exposure. Ia  the initial experiments
groups of 10 to 20 mice were exposed contlsw-
susly to the two temperatures for three days
before and 14 days after injection with Jead.
They were Injucted sither intraperitoneally or
Intravencusly with a slagle dose of lead acetate
or sitraly sufficient Lo cause death i approni.
matly 204 1o 40% of the mico at TP, 1g
avery sxperigesl codtiol tmice wete maintalned
ol sach of the test temperatnres, They were {a-
Joctod with sodium acetats of nitrate in Amounts

LTV Necorigotian e vepparivd by Raresvh Uevat 30400
Poum e U2 Pode Neada Sorion ot of e apAmenty
it tu b peper Bwrs porterned Jo Nim Bhetn Jurase ®



PE 181 WP SLTIAW U RIVEI Vi eifaisvvie wae
oquivalent (o that in the lead dose. The mice ot
the 85°F lemperature wers compared with the
saice at T2°F fa regard to tota! moriality during
a two-week post Injection period; latent pericd,
{0, time Drtween inlection and first death; end
he aversge survival time, {0, the Lime betweon
latection and death in the {atal caven. The time
of dosth w .4 taken as the midpoint betwwen the
tisme when the aaimal was last clecrved s liviay

The sxposcre of the mice to the high Lempere-
ture Increased the mortality significastly, hss-
traed the onset of deatha and sccelernied the
rete of dying. The eJectsr werv more marhed

was infected intravencusly than
RS intraperitoneally. Since the same
“. tesulls were oblaiped with intravenows (ajec-

7 thons s with {stmaperitoneal injections, the in-
i crvased susceptibility to lend at the high tem-
: pecature cannol Do attributed to a more rapid

sbeorption of lend from the peritoneal cavity.

The dunstion of exposure praceding infection’

TENT period. Howerer, the offect was grester if the - _

the exposure preceded (he lnjection. .

- Rincw childrem may de sxposed 1o hot days and
cooler . pighta, several experiments wrre per
formed In which the mice were sxponed to the
bigh temperature for caly elght bours cach day.
The effects of the high temperature werv much
Jesa under thews conditions than when the ox-
posure was contiavous. This result may esplsin
why Rapoport and Robin found no effect of Mrh
temjerature oo lead polscaing in their snimale
which wors exprned to the high temperature for
oaly four hovrs per day. )

Ia most of the experiments & Bigh humidity
was sssocisted with the high temperature. In o
few oxperimenta the oflecta of lend Injection
wors compared in mice krid at D3°F A3, RH
with these hegt at 98°F 286 RH. The results
indicatod thal humidity was much lens important
than the dry bulh temperature. This rescit wae
A surptising since mice do pud sweel.

Peca o0 ¢hildron sweal In high temperature
and may barame dehydratad, it sesmed posaible
Il the somsonal distributivn of childhoud casen
might be atlributed to dehydration rether than
to the high temperaturs. Bince mice do not swest

NEY AN, BFRJVTRIVN Wie PfTVUWRTS wy TWu R
fng water intake leading to a 13% loas of body
weighl over & threeday pericd proceding the
injection of lead and was maintained for threw
days after {njection. Dehydration siguifcantly
incrrased the mortality at both test temperatures
and basteoned (Ae onset of deaths at bigh tempers-
ture when the lend was Injorted lntrajeritonesily,
but had lees ofact whea It was fnjerted istre-

" 4 e venowsly.

asd the time whes it was found dead. Each ox-+7"

7. \emmperature increased the sesceptibllity of mice
" to acule lead polsoning, o series of xperiments

After determlalag that bigh environmental

was performed to study the offeact of high tem-
perature o chroaic lead palsosiag. Theee
chronic experiments protably duplicate more
closely the conditions existing Ia the childbeod

the higher temperatare (s act clear. A pumber
of possibilities can bLe suggenied. The incresse

. in budy temperature may have incronsed the rale

of chemical reactions (n the mice asd thus in.

Qo Yalue of twe te thres which s charsctorintic
{or most chemical roactions in the body, The
basal metabolic rate ln the mice prebably was
increased by wxpreure 18 the high temporature,
Faperiroents are now in progrewe to determine

I an Increase in metabolie rate produced by

thyrotine increases the dusceptibility of miee
(s lead, Rince the mice ot Righ temporsinre out
less fod And 1owd 1o ke tome weight, it wee
thought that Lhess factors saight coniribute to
their greator suscoptibility to lead, bul experi-
menle performed by McQuary® in this labore
tory showed that reetriction of ford intake did
ot increase suscoptibilitly to lead polsseing. It
sormed protable that the mice st the hgh tome-
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preature might Lo smcreting loas Jead than those
st normal temperature. This theory was tested
by comparing the urine and fecal lead excretion
in rats at T2°F and $8°F temperature. The do-
terminstions showed that the animals at the high
trmperature excrvied significantly lese lead {a
Weir urice over & peritd of 14 days following
the intravenows Injection of lead thas the asi-
male hept at 72°F. The decreans in the outpet
of load ia the urine was probably reisted to the
Jower total srise volome, since Keboo® ahowed
that the wricary lead output per unit of time
varied {8 sccordance with the volume of water
escreted by the kidoeya. The lotal fecal outpet
of jead wes alep somewbat Jons ot the high tem-

theories which might account for the increase
Ia suareptibility of mice to lead polsoning at
Mgh temjwrstare. It is hoped that these experi-
meuts will belp to explain the seasonal distribe-
tUea of childhood canee.
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). 2 cmisnM, Ju.t May 1 congratulate Dr.
Bactjer on scane mwel Imterveting ocbasrvationsn |
1o Brot Lo emphasise what she has said shout
role of susmemet ia produciag the srwtle maatissts-
tons of lred intoti-stion in childrvn. Pigure 8 do
pite the rolationahip et daratien of
lead lageation, and onset of acvtr leod sncrphale
pothy is o group of 32 chiMren It can be soon that
childrva may ingwst lrad threughot the wisler
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Suddenly mansthing comen aloag thal reversss it

KNow, the fundamential procesa, tf we can sccopt
porphyrinuria 84 bteing & very early sign of os-
posure o Wed, mey woll be the provews | was
talking aboul, the interfervmee with incorporstion
of amine acids sad similer compounds (nte the
colls and the acrompasying emergy factors lavelved
thers.

We are dmaling with aa sacephalitie irhation
of the contral Rervous nyvivm. The enaywe system
of Uhe bruta ls based particulariy upra the oxidation-
reduction merhacisma, and the basic molerial on
which the brain frede lo glacoss. If one fntarforsa

iy

sick and was seat te Dr. Rradley's cliak. Both
echocds, Maryland and Johna Hepkins, are bard
at work with ©e ea this protiem {a Baltimers.




EOTA THERAPY IN PERSONS WITH EXCESSIVE LEAD
ABSORPTION FROM INDUSTRIAL EXPOSURE

N Sy LEE M. MILLER, M.D,

ve Jond absorption by persona in industry

may oocur as & remult of cae of more of the .
inadequacies or fallores of existing -
measures for coctrol of processes in which Jeed .
or Jead compounds are used; poor pPerwonal hy.-
glene; Individua) of group carelesanves or lo- -

foli wing:

difference; unrecognized sources of bad exi
pmure; and accidental exposure to reedily sb-
sorbed Jead compounds, such as tetra-ethyl leand.

Becsuse these circumstancen still occer with
surpeising frequency, physicians who are respon-
sible for the health of permoms engaged la oc-
cupations in which there is exposure to lvad, and
those who endertake 1o trwal prrsons suspected
of having lead polsoning, must be acquaiated
with a basic body of information thatl must in-
ciude: (1) familiarity with the symptomatology,

physial findings, clisical laboratory @ndiags

aad the patenal clinical course of the syadrome;
{3} knowledyw of Lhe range of the concwatration

obtained by reliable analytic methods performed
by competest, qualified personnel; (3) recogui.

thom ‘ol the fact that ceviain fodings such as &

ginrival lrad lne, an incrvase fa the numbers
of “stippled™ erythrocytes of elovated bevels of
jrad in the blood or srine are not, by themeelven,
diagnostic of lead [stoxication (§) a practical
understanding of the pharmacoloyy of putentiale
ly weeful thermpeutic agvnts, the lndications for
their use, their limitationa, pomible harmful
eflects and misuse. Jtems 1, 2 and 3, have bren
dimcteaed thoroughly eleewheret 28

Since the previous Lead Hygiene Coafervace,

° °
Ho-¢ ¢ CHaC- O
N-CHaCHy-N
HO-C CHy CHyC-OH

$

Rdathamil {generis name )
Ehylensdiamingtetrancetic oot
(Criylenadinitrito) tetraacetic el
Ryee |

held in 1948 many fascinating contributions
have beens made (a thernpoution, Notable among
these bas boett (he introduction and use of EDTA
(ethylenediaminetotrancetic o {4, Pigure 1) and
its salta, all of ‘which are “chelating” drugs.
Chalation is the tarm-applied to the procres
wheredy 8 tiag-like structure s formed in which
a special type of bonding (coordinate) takes
place butween some of the atoms that form the
ring.¢ A multivalent positive jor suck as lead or
calclom, whes facorpornted in a ring complex
of chelats, 80 Jonger retains W jonic properties.
A sequestering ageat Is 8 compound that reacts
with multivaleat positive jons snd retains them
in an unionized state ia 8 watervoluble product.
EUTA and its mono 884 disodlum ealts, there-
forw, are both chelating and sequestering sgenta.

© - Whea calcium is sdded, & chelate Is formed;
- therefors, edathamil -calcium-disodism (Figure
’_l)bthnkluckhudthw-nl

of lead [n the blood and urine of persons whe. = ° o
have had no wnuwrual exposure (o Jeed, and the
- significance of deviations from these values when -

d!bouﬂ.cdlwm&t'» -4
) Tbc'.&niﬁhtnﬁe-d EDTA or R-m-t
" disodiuta salta to the asimal erganiem resulls
in the chelation snd dlimination of calcium. Bo-
“cause of Abls mechanism, it Js et difficult to

- psed. The administration of this vompound. in
liew of the acid or its mono of disodium salte,

doss pot prevent the .removal of lead from the
body fluids, and Indirectly the soft timuen, since
 proceeds to replace the cakium i the ring
because of the greater olability of the Jead

n.o-zm,\ B v/en,t-om'
L SM=CHaCHg-N
o TN

0 = “ ¢e0

Coothomil soltivm - disodium (goners name )
Colclum Goodivm oot of othglenediomingtetree
atetis eaid
Cokcivm Gocdivm salt of {etdylens@nitritg)
Wivaecetis Ssld
Pgwe §
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EDTA comples. The Bewly formed lead com-
plex is highly soluble in water. 8ince the jesd In
the chelate §s bound firmly and s bo Jonger in
8n forized state, it does Dot exert its character.
fatle toxic effecta. It §» apparent at this point
that these projerties of edathamil eakium-di-
scdiumm meet pome of the specifications for o
sultatle or idral therapeutic agent of this type;
for example, the end product shou'd be water
soluble; It should Le stable and aot reedily
broken down by metabolic or other meana withia
the body; it should be excreted rapidly: It
should, for the sake of convenlence, be ofective

- whea administered orally, and be readily ab-

sorbed; and Anally, it s's0uld be relatively noa-
taric whea administer 4 n effective amounts over
prolonged pericds of time. The bitter includes

© the efiects that might be induced by the deple-

tion of trace melals that are necessary for the
fenctioning of entyme systems and other ble-
logic mechanisma within the complex animal

organ.! The compound doss not sppear to water
the cellular compoments of the blood, and tbe
fevel Ia the apinal fluid Is far below that found
in the plasma® After parvaters! admisistration
of the drug, excretion cccurs rapldly, primarily
via tbe kidneyn, It was found that over B80%
was elimisated from the body withis the first
hour, while $0% was removed within seven

humans and degenerative changes ia the tubules
of the kidneys have been produced ia animale
whes tolatively large doses were administered
over proloaged periods of time.Sre

The primary “deleading™ action is appareatly
accomplished by removing the lead from the
plasma and other body fAulda. Shortly altler the
intravencus administration of & dose, the levels
of lead Ju the Licod may rise'' without prodoc.
Ing sdverre effecia. The lead level thea falle, a0
sucretion of the complex procends. Subsequently,
the lead content of the Llood may Increass ap-
preciably, snd it may sttain very pearly to its
otiginal high level as the lead la the aheleton
tenda to come Into equilibrium with the body
fiulds and Indirectly with the soft tissuse of the
body. Follrwing upon the sdministra‘lon of the
shelating agenl, the rate of lead szcretion le In-
cronsed greatly, reaching & peak soon, snd then
‘apering off somewhat sa the administration of
the cheiating ageot is continued.

" prophylasis can be achieved safely saly by
© trulliag the sources of exposure te lead

The recommended maximum dose for admlis-
fstration intravenously for each 10 pounda (48
hg) of body weight is G.17 gm per hour, 033
gm per day, or 1.67 gm per week' The drug
should be given, ln a concentration aot to ex-
ceed 8%, in normal sallne or in 8 5% dextrose
solutivn. The maximum dose per course of trest-
meot is 28 gm for each 10 pounds (435 kg) of
tody weight. Courses should be separated by aa

interval of pevan days, and it is Inadvisadle te

excord {wo courses, unti]l or unlme analytical
results demonstrate 8 clear need for farther
therapy. Such peed exists whea the coocentration
of Jead In the blood fails to diminish satisfee
torily, or falla to remain weil below s dangeroes

EDTA ond the Prophylars of Lead Iatesication

The routine, frequent or lnfrequent, sse of
edathamil cakcium-disadium, or other present
future drurs, as prophylaxis agsinst tbe adesry-
tion of excessive guantities of lend cannel
condoned. As has always been true is the

|

i‘lr

by
application of proper messeres of indestrial hy.
giene. The attitude that this cannot be accom-

plished grnerally ta indestrial operatices re -
. Bects vither ignorance of the true facis or an W~

willingnems (o correct snnafe conditicns. (There
are exceptions which result from the brevity of
certala cperations of the occurrence of uaussal
of unforesern conditions.) In the orrasional cir

cumstance where this s aot practicable, strict -
adherence 10 recognised and propevyy supervised
petrcaal protective measures in conjunction with
provisive for adequate sanitary faciliticn, insise
tence upot good personal bygiene and sound
medical supervision of the workers, will pre-
veot the development of cases of lend intoxice-

‘tion.

Quite spart from the fundamental philosophy
that prophylazis should be attained by costred
of the eaviroament, Lhete are other valld rve-
aona for not employing edathamil cakium-di-
sodlum as a preventive measure. First, the
toxkologic potentiasle of the drug are not fully
understood. The toxic effects otwerved In humane
and animals from reletively short pericds of
sdministration have Leen menticoed; however,
the effects that may be produced by the sdminie-
tintion of even low duses orer prodonged periade
1s humans are 0ot known and are matiers for
conjecture. Recond, nince this drug ls aluoried
poorly frum the gaatrointestinal traet, 18 o wa.
Ukely that the additional quantities of 1ead that
may be dliminated by 1ta use would be sufiicient




amounts of lead that are sleorted and retained
during exposure to potentially hasardoss condls
tions. Third, the administratiua of the drug may
mask the symptomatology of mild or early lead
intorication, thereby preventing the tecognitivn
of Basardous expreure tefore 8 more serious of
prolonged Nneas is produced. Fourth, while
under the effects of the drug and for varishie
pericds of time thervafter, the levela of Jead

concentration ia the blood and wrine are mean-

lnglems and may be misleading for diagnostie
and madicolegal purposes. Finally, the wee of
such agents, regardiesa of their officecy, tends to
Jull those persons responaibie for the heahth of
the workers (nto a false semsre of pecurity which,
tavariably, is acrompanied by a relazation of
recognized procedures and contrudl messuten.
Such sction, sooter or fater, 0 Leund o have
serious consequences (or all conteraed.

Edathomd Colcium-dusdiun snd Lood Intodication

The cbjectives of therapy in all coses of Jend
intoxication are te trest the acute spisode and
to ssalst the individual to return to his optimem
level of health is the shortest time possidle.
Paramonst (o both sbjertives s the immediste
terminaticn of expasure te kead. With sdathamil

T eakium-disodium, R I8 pow possible for abort

periods of time te oflect safely the sliminauion
of apprecisbly grveter gquastities of leod thas
horetoforats- i While this e Mghly desirable,
the extest (0 which this modifies the ultimate
clinkal course of tbe disense cansct be stated
with certainty. Dramatic subjective improve-
ment shortly after the institution of treatment
has been teporied ia cases of polscning {rom
lnorganic Jead. In other casem, however, symp-
toms have persisied and have devesaitated the
employment of additional time-proved mesrures
such as the administrative of calkcium gleconate
intravenously for their relief. Other favurslie
Pesponsen, such a0 o sharp decreass ia Uw
sumbers of “stippied™ eryibrocries is the blood
of [a the coacentralicn of roproporphyria in the
wring, have been rvported frequestly.!* Some
of the claime of subjective improvemmt ja miM
cass have been over enthusiestie In all prob.
abdlity, siace 1t to hnown that this ecrnre quite
frequently sccn after withdrawal of Lhe patient
from the expuaure. J1 has Loen neted by & sumber
of observers that, following & course of treal.
reont, the lead In the wrine returne to Jovels of
the pame genoral wrder of Bagnllude a2 thime
found prior Lo treatment. Thia is ned surprising
since it has been shown, 18 carefully conduriod
long term srperimenta, that there s & definlte
relstionship tetwoen (he longth of the sjumure

and the period of time over which incrwased

aftler the expomure Das consnd ¥

Edsthamil cakcium-discdluzm has best used in
patients with tetracthy! lead intosication.tss?
As {n the cases of intoxicatios produced by (-
organic ad, the admiaietration of the drug
reeulted in a definite increass in the excretion
of lrad in the urine. No definite significance coald
be attached to tranaleat periuds of clinical -
provement (hat ocrurrw! In sssociative with the
facreased oltmination of Jead, since periods of
improvermwal and exacerdations are charsctor
fstic of that illoewa 1t o of some lmporiance,
howwrer, to sote that po sntoward offects of the
application of this therapy have been observed.

In conclusion It may be vtated that edathamfl
calciumdisodium s a drug cxpable of forming
a chernically (nert lead-comples that s rapidly
diminated from the body. Al present, R s
belinwd the drug is most waeflul Ia Lrvatment
of the arste phase of the illoes. It s lkely,
however, (hat its principal virtoe les In fte
abllity to expedite eliminstion of potemtially
tozie quantitios of lead from the body. By thie
menna, one maY hope te shortes the periad of
disability or wnemploymest of the indostrial
workman. The budy of knowiedge concsraing’
its weeful spplication ins canes of Intexication
from lrad and other metals la growing stendily,
-lu:r{gr-g%_ﬁ{%,;

lng therapy will seva be established.

3R A Reems Load A phan snd Last I P
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CRAIMMAN WHEATLEY: We will continso owr
discussion of FUTA therapy. The mext paper t6
by Dr. Hugo ). 8mith, of the Departevent of
Pediatrica, The Children's Huwpital Cinclnnati,
Otsa, an “{.ead Poisoaing ia Children and Jta
Therapy with EUTA”

LEAD POISONING IN CHILDREN
AND ITS THERAPY WITH EDTA

Flaine was drowsy and markedly pale. Her liver
and spleen were soch alightly enlaryed. A care-
{ul seurclogic ezaminstion revealed caly ques-
Uonable increase ia ber reflenes. Semsitized by
the knowledge of the high incidence of plumbirm
among children o Clacianatl during the preced.
ing montha, an alert resident physician proreeded
te cbtain a binod rount and smenr, & wrinalysia,
sad z-rays of the ¢childs abdomen sad wrista,
While awnitiag he results of these sludion, he
questioned 3rs. C. abowt Llaine's ersl habits
and otAained the Ristory that ever since Elaine
Mad learned 1o walk the provicus fall, she bad
beon ehowing on Wis of plaster pulled from a
brohen ares of the kitchen wall. Altdhowsh Mre
C. had net thought this bebavior te be harmful,
she Bad tried quite vigorvusly, Lut fruitlenaly,
to arrest the habit.

When the remults of the labaratery studies la:
dicated & moderately severe anemia with bese
philic atippling of the red onlla, he prosence of

fetnove a8 Buch {3-..-._-—:. material ae pos- l

allie from the latestine, and therapy with enl -

clure EDTA was started by slow {atravenous in-
fwion. It was 3:30 am. whea the weary isters
tamtied into bed, virtuowsly vals about his okilt
in aborting the ravages of pediatric lead polsca-
ing. Alaa, e did oot sleep long, for st 6:15 am,
he was notified thel Flaine’s breathing had be-
come slow and irvegular, with frequent periods
of apeea. A check shownd that ber puplls were
now dilated and uareactive and 8 repost lumber
pesciure revenled that the spinal fluid precoure
had risen precipitousty te $00 mm of water. It
was sbrvioue now that srvere %\ was
preeentl

Fullowing & hurried convuitation with seure-
sutgeans, |t was decided that the caly hepe of
saving the girl's life rested upon immediate re-
ltef of 1he corvbral hypertension. Past experionce
had shown (hal Whe wee of hypertonie glucase o
swereas polutions® briught emly lanslent im-
provement followed by further increase in the
braia swelling, and that offorta to reliove the
preaaure by meana of repeated spinal punciures
wors Loth lnadeguste and frangnt with sericws
rish of swdden death Arcordingly, with the hepe
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of decreasing cersbral tissue ancaia consequent
1o the encephalogethy, the child's trmpersiure
regulating centor was paralysed by pharmaco-
logic methods sad ber body teempersture lowered
to 90 V. Thervafler, she was hurried to the opere
sUng rowm where a radical daromapression of her
Lraln was accomplished by (Do remoral of al-
most afl of her shull encept & marrow otrip of
bone down Lhe ceeter overiying the sarittal
sinua. Price te the speration, the child's Levath-
ing had Lewome so infrequent that artificlal
respiration had brem required throughout the
operation and aflerwards she was placed i 8
Drinker respirator. In sddition 1o the previous
therapy with Verseme sad hypolhermia, antl-
cholinergic drugs and a slow gastric drip of
skimmed milk were laltiated to prevent the de
velopment of & socalled "Cushiag’s Urer,” and
a constant bedeide watch was begua. Neverthe-
tana, foar hours tolh-.ln the conclusion of ser-
gvcy and caly 20 bhours after the child's arrival
st the bospital, the brart beat consed and she was
deciarvd doad The results of the analytical
studien for Jwad are reorded ia Table L

Tams L
Pestwanrsn Twels AxAlvies roa Lasd
& C OR_EMIeM:

[~y . 44 mgw T V8 G
Lover 85 ayn Fe 0 Ca
Yorvbenn 1490 epwm PN W8 O
[ . L 3 eewm P8 G on ach

Were (his an isvlated or sawsnal case history
wur narrative might slop hery, but svgretiably
this is otill an all lev typical piciare. Some twe
weeks (ollowiag FKlaine's death, our clinicians
and pathologists reviewsd her case. Weo should
fike to report sume of the conclusions beought
ot In heir diacuselon.

As alrvedy mentiosed, led polscaing smong
children remaine n serious mensce. 10 reported
iocidence in any kxale reflecta primarily the ia-
tervet and awareows of physicians and the
ready aveilability of saalytical studies for lead.
As an (ustration of Lhis fact, the graph (Figure
1) depicts the incidence of pediatric plumbism
tn Cincinnatl, where we are indeed fortunste to
havre available the facilities of the Kettering
Laboratory. I may be noted that during the
yoars 104) through 1940 oaly vight cases wore
disgnosed. 10 1049 the {ncidence rose, tart we
were not Yot sleried te the disense, for three of
theae tight casre had teen errmnenaely thought
1o be poliomyeitlia, and 1t was only apom post-
murtem etaminslion that the corrert diagnonls
was made. Thin arperience jarted ua violeatly
and, o can beo spem, we soum found thatl the
disessre waa quite provaleat.

Further evidence of the incidence of this
disrase was thrust apon us this past summer
by the discovery of evidincs of abworption of
toxke amounts of lead a8 a coincidental Andiay
In two children with other major dlsorders. Ia
each {netance some ope clinkal finding common
to both plumbiam and Lo the other disense lod
to the otraining of blood for analysis for fta
load content. Bradiey and his collagues have
aimilarly showa that many unrecognized cases
of jead abeorption ia potentially loxic amounts
oxint [n curtaln sexments of the population. They
olAalned biocod sperimens from 333 children in
clinken in the sockosconomically deprived sections
of Raltimore and is 44.4% thery waa evidence
of dangerous atworption of lead

The map of Cincinnstl (Pigure ) shows that
a relatively penall area of the ety contributed
almaet il of the canen of Jead polscalag between
1240 and 1987, The iavoived arvas are the tene
meat sections. Furthermore, 82 wrban redevelop-
ment has forced the destruction of old homes is
ong arva, the more recent cases have come frem
& region which, st Loo many years age, festervd
the fosr hundred. No sew paint has been added
ta thewe homes; [nntend, the sxplanation for the
appearance of satursism s 'the fact that the
paiat has been allowed 1o crumble asd pesl; that
Jens woll informed familios pow Yve In the area,

and that sociomonomic conditions frequestly

preveat sound child rvaring. Thua, sven though

LEAD POISORING 1941 -1900
THC CaLsntd HOSMTAL A0 LIRCREST! SDRCRM. POUPNL,
. L .
. Caseeene Lovt Muwyles
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Wwad-Lrve, the threat of childhood lrad polacaing

il remais & public health problem for maay -

Foars to come.
Before turning to therapy, we wish to stress

a fow of the clinical diferences between chiMd- -

bood ssd adelt plumbizm. The typical Badiags
in adults of peripheral nearitia, abdamisal colic,
and head kines aloag the gums are all guite rare
In cAlMrem. Abdaminal pala doee orrur with
considerable frequency, but it ls pot so severe
28 to caase the child to double up of to have &
board-like abdomen. Asnociated with the pails are
iatermittent vomiting, ancrvzia sad constipe-
thm. The major concern of pediatriciane is the
high tncidence of encephalopathy, which eccure
In abowt one third of all childhood jead poiscniag.

Ia the management of any child found to have
absorbed potentially totic amounts of leed, two
peobloma mast be faced regardless of the pres-
snce of abeence of signs of actual Intoxication:
the immadiste removal of a8 much lead from
the soft tissuss as possible, and the preventive
# reerpasure to lead. For the former problem,
calcium disodium EUTA or Vervene 1s the ae-
¢optod drug of cholea, butl therapy with it Je
far from 1éeal. Numerous studies have shown
that the Initial courne of EDTA given intra.
vonously removes only 8 small per cont of the
total tedy lead and not evem all the Jead In the
soft tiazucs. On the average, only 25 mgm of
foad 1o clearwd by the Bret course and four of
five days’ titne Is tequired for this, Accordinptly,
In mont instances we give at least (wo courses
of therapy and at timss many more are Deeded
befere safe levels of lead (a the bLiood ensue.

" of these being that the causes for pica are

Oral therapy for children seems unwise with
rare ricepliona, for nol only is Versene by this
route less offextive in removing Jead from the
bedy, but aleo 1t s frequently difficult to be cere
tain that the child's eaposure te Jead has ended.
A further protiers we have ot s the exacerbe-
tioa of cerebral symptome n the first 24 to 48
bouts following the imitation of parvaternl
therapy with XUTA. To date, a change to the
sebicutaneous o iatramuscular roate of admis-
tetration with offorts 1o limit the wolume
Buid givem bas oot rwsalted ia & clear<wt
provement ia eur resulta We are mow
wending a mare gradual onart of therspy,
ginsiag with 23 mym of EDTA per kg of
weight over the Armt 24 hours and them, if
fora well, incrensing to T3 mum per kg per
boure for four more days. It ahould be
that Verswne Is mot & curstive drug, bet
ounly te lower the amounts of red {a the
more rapidly thaa ecrurs by naturel processes.
Thervfore, Versens alone cannot be considered
a3 sdequate therapy, especially for the more
thrvatening manifeststions of lend polsealng.
Efforts 1o pevvent furtber exspasure to Jeod
are aleg confreated with difficeltisn, the major

?35:
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fully understood. Te be sure, ia
psychiatric aboormalities (a8 the child -or-
turbances ia his eavironment can be
and because of these we rostinely sesk the
sistance of our sorial service department. H:
ever, attitudes cannct be changed overaight
sconomic deprivetion often defies correction. Ale

i

3

though a moderstely severe lren deficiency -

aneenis s almost univernally found, (herapy with

been reporied. However, little has teen done to
correct dangerous situstions before polsoming
has occurred, a spite of our knowledge of the

 epidenaiclogy of the diseass

When the discase has progreesed o the em
esphalorathic stags, a real threat both te the
breln and to life exists. The marked swelling
of the myelln tissue withia the rigid Dounds of
the akull resuits in extreme {ncreases {a Intre-
cranial prewsure and in compression of the blood
vessels suppdying the brain. The Intenrity of the
braia redle Is thos threatensd by anoxia, aa well
a8 by possitie direct sntyme polsoning by the
lead. In a8 offort to decrease corvbral metad.
oltem and theretyy to minimlze any corebral
metabolic deficit of oxygen or vther autrisnta, we

i

t

i



ko the vicisity of 20°F to §I1°7, Warough the e
of jce packs plus pharmacuogical methods of
panlyzing the trmpersture-regulating centarm,
Dewpite therapeutic failures In several of our fal-
tial atteenpia with hypothertnis and derpite the
fact thet this form of trestment dosa lacrease
he camplexity of fluid therapy aod smay petard
Qo removal of lead, we believe the procedure fo
sufiiciently simple and carries adeguate theorwti-

cal reascns for cavalag improved resqlts to -

Justify further trisl
When, ia spits of ether therspy, the cervbral

sioal fuld prensure continues to rise and whea

dangerous consequences of auch preseure develop,
sech o8 irregular reepirations, speen, marked
bradycardia, papiledema or prolonged esizures,
thea radical cerebral decompression has beem
sveoried to a & life-saving measure. The resalts
reported by Mclagria and Nichols (Tadle II)

Tasux IL
RascLvs oF THEZRAPY Witn RADICAL Decout ramsmen®
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iadicate a definite docrvase [ mortality followe

lag the {atroduction of this methed of treatment,
bt unfortunately caly life and pot brala func-
tios appears to have beva spared. We have fre-
quently wryed earlior bpeurosurgics! interves-
tioa, preferably before major signs have de
svloped. However, this procedsre is of esch &
drastic nature that one can easily understand
bow reluctant & neurosuryecn might be to under
take 1t with only minlmal indications. The
therapy of scute encephalopathy accordiagly re
mains unsatisfactory and agsin we must wrge
that prevention rather than csre be ocsr St
Hae of defensa

Ia conclusion it sbould be strensed aguin that
lead polsoning continues 10 be recognited with
disturting {requency ia citiss which are ajert
to the disense and equipped Lo provide analytical
snalysse for Jead; that the source of the leed
nowadays s paint which was applied some yrary
sge and which has been allowed to fall lnte de
teriorated states; that the Hliness primarily fo-
volree one to four yearoids, and strikee almost
entirely (n the summer monthe; and that the
disorder ja virtually confined to the socioeronienl.
cally deprived slum arvas It phould further be
strepsad that specific thetapy has pot met with
great success once Intuiication, and eeperially
sncephalopatdy, have eccurred EDTA herapy,
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seft Usros, and this can bo teprated apnin and
agein with (he fudicious Lype of (herapy that beth
De. Miller and Dr. Bmith have been emphastaing,

ety warhor with arvte lesd polscning and we rave
Mm EDTA overy Say toncocutively for & whele
monih. Ho got to the point whers be was sserating
protreatment levete of utine, but if we reeted him
from the drug for o duy o tww, then the lead o3




with the porphyria ssd hrmogichia adesrmalilies
reinreing 10 permal wHh sweh trvatiment | fool
we hesitalion o the wisdem of ougpesting thia,
1he roviine boing done over 8nd 992 again

§ wonld Hihs to Wk briofty of semelding we have
bren doing. That I 1o wee » single dote of caleium
EDTA intrevenously dlagnetieally. § thiak (e may
have real merit,

Wo showed thetl thres adult ndaatesrs from owr
Hall ot the Ceneral Hespital swrrsted (rem aB
averags of 08 ng of lead per liter up b0 & mg
of load pet liter with g single s of § g of KUITA
Iatrarenovsly Thic j¢ 8 rwegh Lace 10 werk from.

Ll increase Ia urinary lesd escretion and this
can be corrobotaled with sne &r more signs sad
eympriners of Irad intozication, (hea the disgnosle

.ii%gzlgrii

grovge of cosre of industris]l lred tntazicetion

Koty and Lotonsfl, 1 think, gvt credit for sug
gooting ths sarliesl. We have The reperts of. b=
bret, Yoremaa, Lasmie and othery, and now thatl we
are ia 1his brave aew weild of eurs, whete there
will be tahaletion of beavy metals of taxic poteme
tial, thie expanciea of kavwirige of chelating ageats
§ tish is very important. The kst bolow shows o
fow mew christing agvats whikh | culled ovt of
the Hirrature: Peakillamise — B, B - dimethyl-

csre of e damaging effocts of metale

P K. K. sAxrond: [t is yanecessary for me o say
that theas papers have boen oncellont. | do foel, how-
rver, thal there wire some things mentlioncd that
should be thotoughly rmphocised, principally that we
€6 have & very seriows protiem of losd polsening in

.. children which i baord 08 sertaia factors.

First Is U0 age of the childron, wssally 15 4o 36
menths, hecavss that fs when they begia to walk
srvend and pick up Dings. Serond, they must have
& tvrialn environment, o hamme whete the inside peimt
snd putty 1o ovee $0 yonre old, oo they can cMaln
he lesd from the oid paint 1hat flakes off. And A
fally, Ihie uanally areurs ia bed woothor, whea dilated
rapiiiarieos and & mild seidosts Mring the shmerbed
lend baek from (he bunee Inte 1he bivod stream.

Hote ta Chicagn, for srample, wo only slwerve
the movere aymptoms of lrad polaaing from June
to Rentember They arvms in svery bt wpell. AN
of 1he children we seo during \he yeor with bead
prisening are duting theso mentiha




EDTA THERAPY WITH CHILDREN | L

The aest bmportant point e that of disgnasle,
which is rether simple. A2 8 history we have the
fartors | have mentioned Clinkeally we have a child
whe be Lrritatde, has ancresia, bo loning of set gain-
tag weight, has pervisient coastipstion sed periodie
vomiting with po particslar reacen of discomfort.

We have the rule is sur clinies thet if suck eymp-
toma ocrur Ln a child of this age group in the sum-
met tume particulariy, or even at any sthoy time,
Uwee children must have th Iy urines etsmiand

for coproporphyrias. | did wet heor this mentionsd,

but we have found i to Le 8 most reilable acrwen-
tng et and very simple 1o do. All you seed b §
wmis of urine, § mis of sther, irwe drops of acntie
acid, and shals well. This o ctomined ondes o
Wend's light afisr 15 minvten If the child bos an
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the drug trestmenta, He sisried to vomit snd b
ame uncunirioss. This waa errenceuely sarrided o
chichon pat encrphalitie. Nelady hoked for Joad
because 't was Jonvary. Remomber, B dos bappen.

We have the same srarongl poad In Nenten, 0w
sevrdotion In 1he summer manthe, bui still there
are cosrs ot oder times of the year. Thete mounl
be sther fartnrs thas heat or sualight of vhamin
D Bt precipitate lead poismaing in seme rhildren
ned in othet potinda

We had 8 bad arvident with aral Vorsone whea
H was fret ynder Inveetigation Our praciies woe
to 1ake the ehikiren In, vt (R dowr wrine semple
1o suletaniiate the lrad p.soning, tlean Swt Ihe
Gl tenct and give them scoma oral Vorewna Ry mis
Labe oo (hild gt wral Versens on e fAird day in
the hespital The child foll snrwnwicva 1o had net
beon setiovaly 1l belore, but his lead sasrvtion

wrat Vo pomething Jike 108 mg (a U pent
hours. His spinal fuid, tetal protein, went up
marbedly from smemenhore areund olghty to
whery around 400 mg %, and | am sure
was badly Injured by this esperience. {f
oral Versene with lead In the CI tract,
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the red
the envireament to safe fevels. 1 think
tmpoctamt prodicms la, 8¢ Dra Hardy sad Resalhoff
omphasiord yreterday, the onv of dlagncale

Wo are pot edurnilng the howse officwrs, residents

I
Fa

& e srcupational disresen, oo ot doctors o
Mouse offirers ean comsult with these physiclame
for sdvice 00 1o diagnmeis and treatment

CHAMAN WREATLAY: The next paper; “Prog-
tona Report o an Kzperimental Investigation
ol Factors which Influrnce the Responsss of
Human Rubjuts to Finely Divided Lond Com-
pounds in the Atmumphers,” Ly Dr. Robert A,
Kehoe, DHrotor, Kettering lalwrstory, Univer
sity of Cincinnati College of Medicine,
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PROGRESS REPORT ON AN EXPERIMENTAL INVESTIGATION Of
FACTORS WHICH INFLUENCE THE RESPONSES OFf HUMAN SUBJICTS
TO HNELY DIVIDED LEAD COMPOUNDS IN THE ATMOSPHERS

By ROBERT A. KEHOR, M.D.

Ihnu&omdum{mumfw
my contribwtioa to this program bteceuse |
didat know bow 1o give 8 Letter one. Perhaps

“long pull e~ these which, berause of our famillare

Ity with them, we tend to think of as being well
o= | think } can say with rvasonable
safety that we probably know more abowt this
in relation to lead thas we de {n connection with
ARY other maelal

1a any case, | wish (o recoust to You, in 6 very
short space of timae, what we have beea under-
taking to do over 8 pericd that begna in 1963

%

and s otill continuing: te further alucidate the
metabolisms of Jead in the human orpanisms.
After thia, If time permita, 1 shall wish (o ro-
fer to some practical considerstions that reiste
to diagnosis and te industrial hygiene

what hapiened ender (he conditions of prolonged,
continved sdministration a8 variable levels of
dosage. .

The reswits of tvse lavestigaticss have met
all beon published, but to the extent that they
have been published, they appeared over o pevied .
of several years, snding shout seven or eight
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pow six experiments oa four subjecta, two of
which have beem duplicated. We are able Lo re-
port our progress, and my resson for reporiing
this verbally {s that it ia, 1 thiak wnsatisfactory
to publish this materis! in tities berv and thers,
in bits and piecea. Buch repocting falle o ne-
camplish ewr purposs, In that, a8 we have sess
here toaday Ia the quentions that have bova ralsed,
the pertinent facts shout which we are ia doudt
cannat be presented {ully and aysteenatically,
1a short, serial brief publicationn fail te preo-
sent the probless in all of ita facets o such &

this {s the third vertal roport that | have made
to interented groupe aa 10 what we have learned
up 0 the prevent time.

1 would lke to discuss the backgrounds of
this work further, but 1 may say that its pri-
mary ohjective is 10 usderriand the problem and
all of its ramifications as far a4 we can under

"the controlled conditions of laberstory ebserve-

tons on human subjfects. If & more specific ob-
Joctive weorv in mind ia the growp of expuriments
thet sre under way al the presest tima, i o
the (des of appralsiag the whale area of re-
spiratory exposyre to lead in terms of such
thisgs as the standards thal we are cwacerned
with i{n the fiedd of occupation: the standards

= which felals to the oxposure te lead ou the part

of the community in geoersl with rvapect to
what s safe oa the background of eur knew
ledge of the sormal metabolism of lead; of the
unavoidable eaprmare 10 leed, plue what we have
learned tw addition from indwirial experience.

Beginaing with Figure 1, we bave 3 respirs-
tory chamber, the outaide of which s (Restrated.
Yanentiaflly this s 2 chamber made by the
we of standard metal partiticns that are availe
abde ot Lhe present time on the markel, plus the
introdection into it of the heconsary wvemtilstory
snd other oquipment thal weuld produce 8
dynamic srperiment by which we can Introdece
into the aimcephere of the chamber & knows
concontration of & known rompound of Jead in o
known state of sctdivialon, Ia which an expert.

mental dubject carrien out hls day's work om

five days of each woek for seven howrs and o
hall a day. This procedure simulates the condi-
tices of Industry, but not those of commeunitly
enjunure {0 Jead In (he atmosphore.

Figure 2 merely ahows sume of the detalls;
the intake of alr, the course of distribution of
the stream Inte the chamber, (he weo of & fan
below and at the end of the (nfluent tube te dis-
sipale the alr throughoutl the raven instesd of
welng & mechanical distribuior which would -

© peiters and the charace

the Wttom s the means of renoval. The ma-
terial passes through an slectrostatic precip-
itator 10 the outside where It goes into ome
of the maia stacks of the laboratory, sod the
experiment (o, therefors, cuntained withia the
unit ares of the chamber [Lasif.

The equipment Jorated oulsids the chamber
on 8 shelf is the means, In & specific experiment,
of istroducing the Jead
compovad {iate the
chamber at a known
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tor of hls jend metad-
ofiam.

1 might point out te you at this point that
while 1t {a neceasary 10 ostabllah the iaitial
metabolic pattera of this individeal, this pre-
crdure dose something more. The pottern of the
load metaladism ls 2o clearty satallished in torms
of present day rommunity life that we can vory
eanily detert net only whether o subject Is nor-
mal in hie behavior, bul also whether or ncd he
1a & reitable subject. If e deviates much from
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which in thle nstance demoasirales the nature
of the compound used. Since our early and tra-
ditional experience in this ares of lead In the

.rae-s-u:ulavcg.wnavrg.no.
can regulate the sise of the particle and the con-

centration of material entering In tovonn of the
to the

speed at which the tetrasthy! Jeed s fod
propane stream.

This provides a vompletely reproducible nys-
tem for producing lead of a known sise of pare
ticle, of a known chemical charactor, and ot &
known and very steady rate of prodection.

Figure 4 shows the sicctros microsropic pies
ture of the lead compound weed ia the cham-
Leor, ia this particular instance, s an experiment
{n which Jead seequicxide of the mean sise Is 03
micron. (lodividoal particles (o small sumbers
are as large as .17 micron.)

Figure § shows the distribution of the particle
slzee, and you may see that there is an even dia-
tribution of the particles ia the chamber.

Figure § iMustrates a troublesome procedure

" and one | may say that js still trovblesome. This

method showa is wot eatirely setisfactory. We

‘are put to the mecewsity, ta datermining how ,
L this

fndividual takes !n and pvtaies
mine the lead in the expired air, and we bave

the individual, while breathing alr contaminated
with lead, 0 expire through aa electrostatic

. precipitator Into a Douglas bag. The expired alr

passes through the precipitator Best ol the
shortest possitie route, rather than thrvagh
the Douglas beg. By this means we have been
easlied to determine approximataly, ot least,
the sxtent of the pulmonary retention of lead,

884 you wifl recognize that ca the basis of the -

calkculation of the lead concentration in the air
snd knowiag the respiratory volume and rate,
we are able to determine what portica of the
Jead brvathed (n in the course of Lhis seven and
8 Ralf hour pericd was actuslly rvtained and ad-
sorted, and we are able to determine, an | will
show you later, something of what ia fale has
beon.

As | indicated, wo have dane aix sxperimenta,
one af which continued for five yrars and twe
monihe. The second one continned for four yeam
and four montha; the third sne for two years
aad six minths; the fourth ene for twe years
and seven manths; the ATtA, for twe yeurs, and

Fpon &

,avooo.ﬁrrrto.!(l:-.}i"ot

gone on for & year and a half and will ot be
completed for ancther twe yuars,




been ralsed here this momning and throurh
yooterday about the ndditles of the behavicr of
jrad under a variety of conditions can be an-
swvred satisfactorily In Do other way than by
this method.

Since time will not permit me to go lnto the

individual experiments, Jt me conclude with

these few remarka.
There have emerged from these experi.

ments thes far, (o accordance with the variables

we give lead by mouth every day, of seven days
each week, the concentration la the urine
the

time the height of the platesn o {ndicative of
the severity of the conditions of the exposure.
The saxt point, and the ose which 1
wish emphasise this tima, o that

38% (o 40%. With a laryer particle of about
wne micron we pote a slightly grester pulmo-
pary retention. arvund 40%, $8%, wp to 80%.
A very considernble proportion of the particles
of 3 microns is stralned oot (8 the wpper re-
apirstory tract and appears in the {eces. AL this
point the et 1 of the fecal content is differen-
tiated sharply from that due to the food and,
at the same time, (he total rate of Jead abeery-
thun, (a proportion to the leed content of the
alr, Gecressen. .

1 thisk you will understand why § said, at the
start, that it would be difficult to presest to you
much {a the way of an accousnt of what has beea
done and learned by these experiments. I have
believed it 1o be worthwhile, however, ts bring
you & progress report indicatiag that this week
is cootisaing, and that we are carefully exam-
Ining step-wise the factars that inflsence inhale-
tion, as well as those which infiuence absorption
and excrotion under the conditiens of takalatien.

MR MANTRED BowMTCK: Our Chalrwaa, Dr. ,
Wheatley, has been cbliged to leave. He had ts . -
be at & meeting in Washington later today. - .. .

It Is quite elvioue that we are guing to com- -
tinse here after Yunch, aad if Dr. Lavee dowsa

mind, 1 am golag to ask him te postpone his dlse -

comion of Dr. Keboe's paper uatil we meet agala
S ET W
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it has:

FRIDAY LUNCHEON SESSION
November 7, 1958

bA SUMMATION OF THE CONFERENCE PROCEEDINGS
By THOMAS L SHIPMAN, M.D.

CHAIRMAN MA. PEXD POWDITCH : The summa-
tion will be rivea by our old and good friead
Tom Bhipman, Health Division Lesder of the
Los Alamos Schectific Laborsiory, Los Alamos,
New Mexice.

DR THOMAS L SHIPMAN: This has reslly been
one of the mast stimulating and enjoyable meet-
ings that any of we, 1 think, have attended. There
are few industries that are as ready and willing
to air and discoss thelr problems as the Joad
Indastry. | am sure that every coe of us ferls
that the Amociation §s to be congratylated aad
thanked for providiag this opportzaity agals to

this te the other ofSicers of the Association.
MA 7, K woaMara: ! will be yiad te. Thank

mentioa his suttle approsch to thase whe are
requentied (o sprak, starting back eurly ia the
wlimter, .

1 would aleo like to express just & word of
thanks and appreciation to the managevarnt of
the Drake Hotel, which has made ws all so com-
fortable while we have been bere.

whole matter of industrial health we are dealing
with two skille, medicine and engineeriag. 1 do
ot thiak that sither one Is more Important thas
the wher, but on the other hand | would sy
this: The dortor by Rimeel! can do & pretty goud
Job. The coginesr by Mimaell can do & pretly
food job. But ealy by working togrther and
apprecisting each other's tesponsibility and
point of view can they do the sort of rovnded-owt
Job that the etigencies demand.

Now to (hase of you with long memerion, thess
words may Bave & familiar riag They were
apohon on this satne crcaskn tom Jeare age by
Dr. Lanwa at e opeming of Me summary of
the meting. Ta the twe ahifly medicine and
sngincering which 107, Lansa menthuned, | think
we must odd 4 hind. As wea su chriens thie
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tremely enerpetic Industrial hyyiene peogram
te coatral it Perhaps, bowerer, having e axe

ts grind and coming st the problems from & .

]
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dosr prosentations that have
can caly try to touch on them Ia groups.

The sammariser is In & dilemma to know
whether he should touch on only a few maln
polats which have arisen during the meeting,
or whether he should, piece by plece, go over
and attemid 1o touch on every point. A secood
dilemma otists In that the summariser ez
only bring out these points which are of interest
to Mim personally, and | am sure that almost

Relbnap's paper, and immediniely cne quite im.

° portast point emerged, This was browght owt

ot only Ly Dr. Relknap, but also by Me. Pallies,
Dr. Reaalhoff and Dr. Kehan, all of whom
streened (he danper of eatablishing a diagranls
of plembiem purely on the baals of laburstory
tosla, An (ndividual with plumbism i» o sk
person The diarnanis most be established by
the srumen of the phyrician o the bLasls of
history and physical mamination, and with the
temArmation of laburstory tewte of & wide
variely.
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SUMMATION OF THE CONFERENCE o7

1a considering the varioue papers which have
been given in the past two days, it ia rather
intermiing to go back to the procsedings of the
meeting ten yoars apo azd find that most of the
papers given loday and yesterday have counter-
parts in pepers given ten years ago. Dr. Bel-
knap's paper had two counterparia, the papers
by Lanahan and by Bilson.

Mr. Yrenk's paper oa “Heslth Control ia

the Cemamlc Indurtry™ had a counterpart ia - .

the paper given ten years ago by Sherman Pinte.
Mr. Frask's paper expressed, from the poimt of
vew of the safetly enpineer, and Dr. Pinto’s

froe that of the physician, the necesaity of poal- -

ing the varicoe akills — the physician's, the
safety engineer’s and the lodustrial hyglenint's
- {g & control program fa industries uaing lead

Dr. Schrenk brought owt some points worth
recnembering. In his paper he brvaght up the
fact that the aumbers used for maximum allow-
able concentrations, of pecwssity mast be tsed 88
ruiden, that th=y are 3 camprumise, represent.

They repreeent a compromise ia another way,

too, 1 thisk all of ©s will agree that the oaly -

$deal dose of any toxic material is serv. Estab-
lishing a mazimum allownble concentration,
therefore, must be 8 compromise between sere
snd an obviously tomic dase. This I clearly true
in the tast of radialion, the Geid with which 1
am the moet familiar. We would like to have

 sete doass lo radiatica a0 we would lke to -

have sero dosew to Jrad throughout industry.

One other point sdould be kept in mind. Men-
tiom was made of the occasional lowering of
saximum allowable concentrations or permis-
sible dosee. Is some came it s perfectly trwe
that » Jowering of a marimum allowable com-
contration represents pew knowledge, that the
sesterial fs (o truth more toxic thaa i was
thought 1o be. In some casen, however, & lower.
iag of this sort may rvfiect only an Improvement
in our own terminciogy and our ability to pro-
tect people, permitting vs o approach more
chomely the 2010 Iral that we abould strive for,

It cortainly is to be hoped that the comtroversy
of lead paist jaside tacks now has Leen ended.
Indoed, the diacusaions of Hervey Fikins snd
Hord Stokinger on this subjert wore thoroughly
convincing to we, aad | cortalnly have po worries
aboyt drinking waler that came out of a tank
pointed on the Inatde with lead paint.

1 would like to memtion one point that arcee
in my mind while listening to INhrman Byers.
Ous methoda for asalysing bledd, urine and alr
{or Jend are constantly improving, slihough they
otill Jeave something 1o b dmired. One thing
which we Bave not yot Lewnr alls W0 do Is to
study, At the amount of leed which Is being
sureviod, act the amount of lead which is cir-

culating {n the blood, Lut the amount of lead
which (s fixed in bone where we cant got At It}
it seems 10 me that it I as important to know
what §s left Lehind as it {5 to koow what has
been sxcreted.

We really don't know sccurately what the
body burdes — the total burden of lead ln o
case of plumblsm al any degree you chooss te
ment'on — o,

As we were comiag over here is the plane,
the day before yesterday, Dr. Foremas pointed
out tc me a phrase in & paper by Lockle and
Tompeett from the Querterly Joursal of Nedi-
cine, January 1958 which ] would like to reed:
“In any group of people vxposed to the hezards
of leed absorption a limited numder of cases
of frank polsoning will realt. In the remalnder,
bowever, signs of tonicity will act appear, the

. ing load, bs a matler of Intereat, R

This meeting, of cours, would pot have beed
complete without John Foulger. As | sat listes-
ing te hlm yesterday, an image came before me
It was al the time of the Rpanish Inquistiion
and Johs was coe of the judges, and [ jest
thought how ] would hate Lo be the poor beretie
that was brought in fromi of him. {laughter)

The statrments which he made, 1 think are
Incontentadle. He s opponed 10 sin and in faver
of virtae, but be has given Ue some very good
doflnitions of what sin and virtve are.

1 will just point out one thing that be aald:
8 compliance with siatutes does Bot provide im-
munity; guad faith ls required. Thet, 1 hope,
will be resnembered.

Ton yrars sgo thete was a papor gives by Dr,
Johna. This yrar we added loar Lo it, snd thery
was & very similar paper by Red Johnetone Ton
yoars ago Dr. lansa printed to the fact that
Dr. Juhns vidited his patients. Dr. Johastone
Srought out the fact that he visita them, under-
stands them, talka te them. Al of you bere, |
am aure, are Anare of the language that arise
in difte jont industriee and of the Inalility of
the average physkian to hnow what thise pouple
are talking alwrul, ta gt any hind of & viewal
pleture of what their xcwpation rrally remetets
of.
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My {ntroduction to industrial medicine & good
hany years ayu come {rom a dear old geatieman
wham & few of you may remember, I)r, Frank
fchubmehl, st the Geners] Elactric ta Lyan. Dr.
Schubmeh! Lidd me once how he malusted o
doctor 10 industry. He would visit a plant and
have the ductor take him around through the
shops. And {f, ualvernally, the workmen turned
from their jobs and aald, “HL Doc.” he felt
that thil ductor was prubably afl right, An ie-
timacy between industrial physician and work.
man ls the sine qua asa for the establishment
of the confAdence which olrvicusly muet exiat.

Aa for Ted Watery' paper, he dweit on worries
that have Luthervd him. 1 doat thisk there
is anyone who is better qualified to coosider
the degal problems haviag to do with (ndustrial
medicive than Ted, and cortalnly if we lamp
together the statements made by Joha Feuiger,
Ted Waters and Arthur Johneon, we have some
thingn to remember.

In Arthur Johnson's paper, -1 particularly
rveoemaber hls statement about the three criteria
for acceptance of Hability ia compeasation casen.
First, the estaliishment of a true and pomitive
diagnosis. Becvad, the eotablishment of an actual
causative factar for the disesse ia question
Fioally, the rxistence of true disability. § anly
wish that all of the members of all industrial
accident boardes undrrriond this as well as Mr,
dohnaon, .

. Ten yoars ago there were two arens which
“ really presested something new, scmethiag

which probably would ol have been considered
had there been a mevting before that, in 1308,
One of theve was the study of madubilily and
particle site, an arra which was nat strictly
new 10 some lovewtigators, but § think i was
rather aew to moch of the group at that meet-
ing. The serond mew lopic was the wse of BAL
in the trvatment of plumblam.

Axain this yrar we had two things that were
sew. Ws bad Anne Rartier's work on the offects
of tempersture, humidity and seasons, and the
two papers on the wse of EDTA In treatment.
Anne Baetjer's paper, in my opinion, was out.
sanding. It hae bern a dificult joby, asd |
feel that the work which Anne preventid thie
morning fa (o be regarded aa only & preliminary
rryort. Otviously much remaing to be done, and

1 can viavalise hor next hesdache of trying to
repruduce this whale thing wilh lmmature, grow-
ing mice, ot adult mice.

Now, EDTA was not mentioned len years
agu. JU didat exist. BAL was the pew thing,
but In bis paper on BAL Dr. Farle said: *1
wish o suggwat that although RAL has proved
0 eflective in the treatment of cortala types of
heary metal poisoning, there La no reason to be-
fieve that olher campounds may Bot be developed
which are vven more off active and which, acting
o the same principle as DAL, may serve ta
abutract bead frem its combinstion with timoes.”

1 feel very certala that at the nmt seaaion
of Wis mecting, ten years from mow, EDTA will
Rave pessad iato limba, that we will have new
compounds which will do the job very much
bertter than BAL.

We wound up with Bob Kehos's paper, aad it
was impeemalve. What they are doing at Ketter
ing Is resecarch in the grand manner. Whea you
stop lo consider the dallarn, the maz hours and
the boredom [Laughter] that has gume lato
thia — | don't want Lo sit (s ene of thase cham-
bers for sevem and a half hours a day eves if
you give me a desk and & radio! [Laughter ] Bet
this ia really the fundapential approach This
Is wsing men, getting him in what most nearly
appronimates 8 totic working envircament and
stodying him )t is o tremendous chore, and |
believe that Hob and his assaciates st Kettering
are to be pot only congratelated bt encouraged

" te keep It wp i

1 am sure that | o not have the last word
here, because all those who still wish te talk
will have ample opportunity this aftermons to
get questions or answers off their chests. We
have had. as | sald, a splendid meeting, and it
is with greatl pleasury that | sow tern R back
te Mr. Bowditch.

CHAMMAN ROWHTCR: We will reconvene st
ten minutes of two, atarting off with Dr. Lavers
discusainn of Dr. Fehe's paper, for which
therw wasn't time this morning, and we can then
cuntinue with whatever of the varinus pubjects
of the past two days anyone demiren Lo discure
further,




FRIDAY AFTERNOON SESSION

November 7, 1958

Discvsslon of DR KSHOE'S Paper

ond

ROUND TABLE DISCUSSION

CRAIRMAN NANVRED BowiTCN: Wo will pre-
ctod with Dr. Laver's discusaion of Iir. Kehae's
paper.

DR JONN LAUYR: | was certalaly (mpressed
with the tremendous magnitude of the research
study undertaken by Dr. Keboo aad hie group.
Eight yeurs ago. | had the pleasure and privi-
tege of being amcng those who participsted ia
the start of this study. Ia the past seven
years, | have had little of no epportuaity teo
folow s prucerdizgs. 1t sowvms that & work
so extensive and imgortant, delving lato the
metabolic feistionships of lred, could  handly
be done justice In twwaty minutes. iy the time
Dr. Kehor had had the opporiuaity te shetch a
little of the background of the experiment,
there wua little time Jeft to permitl ws to di
what was found. :

Frum the charts that were put before us this
moraing & few questions arves ia my mind One

< ia, following the prriod of the tabaletion of

lead sasquicride, there was a tise {a the bied
level and, concomitaatly, ln the wrisary encre-
tion of led. If 1 pted corrwtly from the
charta, the excretion dropped of {a the urine
iher abruptly, whereas the content of lead ia
the blood, after dicomtinualion of exposure,
tapered off rather gradually. Il 1 reenember
correctly, in your early work in the Twentics
and Thirties, when lead was givem by mouth,
after the dosage pericd wea over the excretion
tapered off over a rather kg and gradual per-
lod. This did nct serm to be true In the subjects
shown here this moming. | would ask for com-
ment on that, )

Anther point that wasn't clear to me was the
matter of some 30'y or 40° of particles which
were retalned in the rempiratory tract follow.
fng additional exposure. § wonder If this was
retained, or deprmite on the respiratory mucina.
1 4t wan deponited, hew mwrh of 1 was ket 18
1he mucous and therefore swallowed later, of
orpociorated !

1 think all of us ars Inobing forward (s the
fnal publication of this work. It s of suck
magnitude that one muel ait dewn and actually
study It Lefore reasmable commenl may be
made. 1 pow invite diwueshm of Thie paper.

DR B P, LAVGENOUR: This work of Dr. Kehor's
thew In completety with what we must kaow |a
order to hoow alwut what we are guiag to ac
complish, or arv sccomplishing, with e wse
of YUTA. There havy leen pemerous Teperts
of cares that were irvated by EDTA which
indicated that atl the end of a rulatively shert
course of Lrvalment, the urine and bioud ramples
had retumned doun to what we consider & por~
mal kvl Loagcontinued exposure, as we have
ia many cases of indwstrial drad polscaling, aleo
indicated bty Dr. Kehoe's worl, shows thal
hrse casen, If Jefl alone to the aormal metabotic
and encretion pracesses, would take wvd-
mately twice av long to returs bark o the
normal line as they were in getting wp te thelr
high Jevel.

" Someone olee commwsied to the offuct that
EUTA. in formiag a cheiste with lead, wns et -
8 one-way prupusition, but followed the laws of

chemical balance, in that there §s always &

resersilde action and it aimply gors ia ome
direction te a point of chemical balasce.

it thia is sa, them B would be pomitie, fa
giving EDTA in ton large & dose, tc incrvase
the actual toxic amounts of lonlsable lead
present in 8 critical case of taxkcity, such as In
& child with encephalitis Ia my experience with
results and data in the use of FEDTA, 1 have had
7o case that has trturned to pormal Jeveln, even
after prokonged use of EDTA far past that ro-
quired for the relief of symptoow. Although
wrine lreis would return to pon-erposere levels
after sin to 12 werks’ frewdom from wee of the
drug, they mill came Lk 1o practically the
pretrvatment levels watll after three lo ols
monthe’ intermittont wse of EDTA. This fo
ntactly what one would evpect from Dr, Kehoo's
presenitation, unleme (he drug were continved
wer a period of time that would be rmughly
projartional (0 the time that this patientl was
ateorting his lead, acted upen by (he fartor of
the Increased recretion due to FDTA. 1a other
words, I a single inlection of KDTA cansed o
30-(old, 24-hour encrvtion of lead, we would
Rave (e any that that repreernted 30 days fan-
stond of one day of getting rid «f (0o lead; and,
of course, aa the KIITA continues ta Lo glven,
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the amount of Jead exereied falls wntll #
s level whers the rocbilissble lead ewt.
side of the bounes 19 all excreted. Bul a4 soom
sa tiine allows, chemical eyullibrium bringe
the blood Lack up 1o 1he balance — determined
by the total amousnt of lead in the system, which
means [ the Lones. Thervfors, to accomplish
delending, LDTA would have to te used over 8
period of time twice as Jong as Lhe paticat was

%

accumulsting his lead. divided by the muluple

of the sumter of the rate of excevtion canned by
EUTA. and ia movt casen EDTA has st been
wsed that Jong. i
oa pratoxX L BELXXAr: Yesterday, Dr. Resal-
hoff emphasised the importance of the cllaiclan
conaidering all the diagnostic possibilities is &
oxposure cass, including sondead condl.
1 bave two cases in point In the haspital
wore operutad upos withia the
bth presrnted themocives os

i
i

drop™ dee to led They were fortunataly
r .

there is a loagcoatizved Jow exposure, with a
low level of lead sbanrption.
Ouve of thewe casce was § furnace charger o o

operation, they uwsaally were able to meit up twe

- of three of these big craitraller Jonds of smanhed

batteriea.
They had oaly eight of ten men exposed. This
e wae »¢ iat at At however, that

al ooe Ume | rwrosincaded that the plast be
tiosed, pending sdequste englaceriag ventilation,
Therealler, the casen were act sent to me

They are otill In operstion, with omly a falr
amount of engineering costrol One of thene
men | had first seve $a 1951 or 1962 when he
was charging & amelter from a small scaffold,
with the fumes so Inte ise thatl when | was up
here standing next to bim, 1 couldat see him
because of the fumes that wore blowing Lach out
of the furnace. Inside of twe of three minwten,
| was tasting plenty of sweet bead. He till had
bownr wurking thers, and he finally develuped o
fud drop Mo had drilted around frum cee hese
pitel to arother. They Aret (hught b had com-
gonital poephrria. When he was Anally seat to
me for naluatha, § bLelieved that he had o
mild frol drop, thast Hikaly on the Lasis of (he
tead shaorpiion Mut there wore cortala saperts
uf the caee IMML did met peemm clenr and that
Bidnt add up lo ahow that lead was eaweing
sl his nymptoma,

DISCLUSSION

He was having increasing paresthesis, o¢
sumloess, and crawling sepastions of bls kwer
fege, extending up toward the chest, with o
castriction distreas from the epigasirive right
through to his mid-Lack. None of that sovnded
like Jead to me. However, we did treat him
for the footdrop with Versene intravesously.
With the resuant incrense la lead ezcretion,
the font-drop disappearnd entirely. However, be
still had these other aympiloms of perestbesia,
o we had & myekgram done os hirz becsuse
1 didat want to turs him oul. The lesd liability
was over with the clearing of the foot-drop. A
myclogram was then daos, and we found a spece-
arcupying leslon from the fourth te the sixth
dorval vertelrs. A peurceuryvas opersted om
him this wewk and found a localized arachacldl.
tis. The patient had had trvated Jues i the
past. This was 00 Jocalised that it was Deginalag
10 piach off the spinal cord Itaelf.

That le cne case whern, if we had not pushed
the diagnastic procedures more of Jess to the
sth degrve, protably somebody would have made
s clalm that this eatire situation was due to
hia previcus Jeed alworption. The operatien
showed relly a localised aplaal cord lesion se- |,
related te the s .

At the same time | have (a the'hospital another
man with & bilateral foot-drop. The stiendiag

seurologist felt that It smust be dco o lead.

man was & hunter and told me at grest

tainly bed & footdrop, butl then he begaa to
develop weaknews [a his hands, ia the extensora.

§ mysell have mever secn & Quadriplegia dwe
to lend, but he bad beent rapidly developing thet
i the last fow weoks. We aleo did & myedlogram
oa him. We found that be had cervical and fum-
bt diacn. Later, the cervical disc will be po-
moved, with probalie cuty of the guadriplegia.

There was another case where there was lead
in the bachground. 1f we had not followed R
through beravse I8 appeared atypical for leed,
1 am sure that the insurance carriers {a both
tasee would have Leen paying permanest tedal
dlsabliity before Jong.

Yeutesrday Dr Mardy spoke of plumblom as
sill being present in modern Industey, 1 oo
talaly would agree with that. It still seeme to
erep wp (a the most unevpectlod plares, partice.
farly Ia the small, snsupervised plants.

| would like to quate briefly twe of theee
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* had & Jeod line from ear te

out that he wras baling paper which contained
lend arsenate from s nesrty lnsecticide plant
When he jumped wp snd down in the prees, he
Rirred ap plenty of lead dust, with resultant
{ahalation.

confused. Howrver, whem the lLxhoician ia the

hospital foend 400 stippled cells per 80 flelda,

she told the residents they had botter Jook

the patient’s yuma, They thea foand that
ear.

Another such case of wnsusparied lead

the gums. The man died A few hours after the
cguration, and then the orcupational espasury
was suspected. Then | was asked to (nvestigate.

Now, all of these last three cases had Jead
Uoes and stippled cella. | think this underscores
the Importance of consideriag the commonest
type of lead diagncels, uring the simple methods
of stedy for lead line snd otippied colle Lead
polscning, much of #t snsuspeciod, is cortalnly
il with e,

To cornciude this summary, | belleve that
after o careful consideration of history, Includ.
ing ocrupational histery snd a plant towr by
the doctor, together with (h)alcal eraminatlion,
kking particularty for a lead line and stippled
colla, and over gquantitative lead studim of
taod and urine, 1 »till would make an wrgent
plea Bot te throw any very ueeful dlagnastie
tool owt of the window. | refor eepecially to

1 know that soch study has recemtly bees
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are maintained In a good state of repalr. Label-
ing of painta will belp “do-it-yourself™ pareats
and homeowders 1o select safe paints for fe-
doos surfacen, ¢hildren's toys and fursiture,
Labeling will Dot solve the problem of deteriore-
tion. 1f communities wish to redace thelr lo-
cidence of chilkdhood plumblam, they must
achasowledge and implement the nred for male-
talning houses in & good state of repalr. -

CRAIMMAN DOWIRTCH : [a there any furtber dis-
cussion of this Interveting subject? If not, we
come pow 0 Dr. Johnstone’s “Common Errore
ia the Disgnosls of Plumblsm.”

PR BUTHERPORD T, JOMNSTONE: | am aot goiag
te comment oa my paper. There was encugh.
Bet 1 would ke (0 ask 8 question which ahews
my profound Ignorance ia this thing.

ia Induetry, an you know, encephalitis from
lngration of lead [s no protiem. | want some-
one in this audisnce to explain te me why chil.
drom got encephalitis by iagestion.




78 DISCUSSION

Our trouble In Industry, of coursa, has been
by Inhalation. We have the reversible thingw,
yoa undervtand. The secnd question | would like
to aak Is, In what kind of case s it feit Deces-
sary to use EDTA?

oa J. 4. e, Ju: Dr. Johnstone, the
excretion of kead In the feces of these children
ranges as high as 100 mg of tead per day. This
(s Bvy to 50 times the values Teporied for (-
dustrial ypee of exposure. The in<reased fnct:
Gence of acule eacepbalopathy In childrea as
ccmpared with adults depends, st Jeast In part,
spcn their more intense Jred vxposure. -

D & K. NYKas: | Bavent messured nearly as

cases 03 Dr. Chisclm. It certainly s

greater ine@feacy of pH cootrol and chemi
cal bomemetasis adds to the hasard. 1 don
know. § had & fecdding it did | think the ex.
posure factor must be the mast importast cne

R
Fr

. . suite: 1, oo, would favor the opin-
this is & dose factor primarily. We see
of lead in the biood
high a3 woll Chisolm has already de-
sod fndiags, and such intense
appareat in the slide 1 showed on

£
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ia terma of the centrul tervoss
of children. Weo do st & cullctim of
fnvolving the pegrological s)stem, wbere
probably Is & factar becanse myelinization
of the central pervous aystem hasn’t occurred
until the latter part of the first yeur; but mye-
linization is pretty wrll completed by the time
the child gets 1o the age whet lead poisoning

i
]

s&
i

§

PR MARRIEY RARDY: § wss wooderisg If Dr.
Smith could tell us what amount of lead was in
the braia timse of that autopsy of the child,
and othee setopmied children. | am still intee-
soted ia the $4en that tbere Is some difference
between the adult and the child in what the
central porvous syelsen dosm ia reponse to toxic
Insuit,

pa sMITN: No, § am embarrassed. | doo't
Aave it oa that Individuala slide and otill
haven't found the exact figure. 1 fust have
it froem De. Koboe. It was high in this iadivid-
ual child In othrrn, thouyh, we have found
that If there s leaa than 3 mg of Yead ot
100 gwm of braln tlasue, sven thouph clinically
sumeons has sald there are Indications of lead
secophakpathy, Dr. Kedue bae Leen vory hesl.
tant to mahe this diagnmie; and on each oc-
taalon when he has beva in the pusiticn of dif-
foring with those of us whe wors the clinkclana,

osr pathologist bas found another caves for
death.

There have bewen serera) examples of thia, and
1 think they point to the fact that even though
there was & considernble amount of lend in the
bioud and fn some of the other tlssues, this
was a (oincidental finding In asclation with
& disenre which was jtaell fatal

You asked this morning bow our pathologist
picked up this diagnosis. There were a couple
of things that made him suspiciows. la almost
any case where there was svidence of acute core-
bral edema and beala stem hermiation, our pathel-
ogists harve done two things: ons, looked at
the liver and kidoey for the Inclosion bodies
that Blackman descrited & good meay years
back; and secondly, they have sent the bealn, or
parts of the brain, to the Kettoriag Laboratory
for their coafirmation Ly tisswe analyslis. The
incjusion bodies are something that only make me
suspect that this child has abeorbed sxcessive
amounts of lead. They dont prove the diagnosis
of the encephalopathy. That reguires the far
thetr step of cersdral tinsoe analysis for lead
coatemt.

PR RARDY: In other worde, thls ls & monepecif-
lc cerebral edema haviag domonstrated exposure
te Jead by inclusion bodies or its prwsence Ia
tissue. It them remains for somecee to take the
bold step and may they belong tagwther. )

1 think it ls perfectly pomeible that childres
with varylag degrevs of corvhral odemma might

Bave quite serines morbid change and physiclogle = -

change disturbance la intelligence quatient, or
perhaps yo blind if they ltved. 1 am tnterwsted
in what causes the patient to dia, and whether
it is related 10 lead in the Lrain of adults o
wall an in children.

1 remember so well dlacusalng the case of ¢
Negro malntenance man In & storage bettery
plant wha had had good, salid exposury and was
found dead In his Lrd la his doardisg houre,
sad the case was brought wp. Questics mark —
lead polecning? There were staggeriag amousts
of lead In the braia. Ia the discuselon, 1 wme
the only one who was willing to pet Ms desth
and the findingm of lead in the brala together.

How muoch do you want to say that cervbral
edema lo lead-related? See what | am getting
at? 1 am sugresting that the csuse of denth
eould have bLeen beart fallure, or ereensive ad-
ministration of finide. Hul whea doss one say
this fa lead polecning and lead.indoced death?
1 am net saying it woll, but | am trying to got
at the problem of bedng ao besilant te say that
tead Is doing damage tecause you don't have as
many plecen As you want in the squation.

1 mustn't lalnr this point too much, but §
see Dr. Hyeta wants to atra.ghten me oul.

o, nYas: | dont Wik | con
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PR MAKDY: | am just being dificult in asking [
the questica. but cert
ok uvizs: Certalnly when children die whe [ W )
havre clinical pathological lead encephalopathy, mens of
they die with braia stera compressicn. They Individu

die with showing resplmation, pulse rate sad tourse,
bixd presure, anuria, all the weusl evidences [ Y
of incrvesed cranial premswre. [ N )
§ tant believe that this isnt i some way myedinis
related to interfervnce with the braia ennyme brain bs
systemas through amounts of lead which may aot - cannot
in themecliow be impresaive. We havenS ae ng afte
many analyses, § am sure, as Smith has, but weight
agsin you find amounts of led which are strate &
mther above the waual rua in (heew children. and bra
We try very hard to And cther causes for death. yoars of
We certainly look for other disceses st avtlopey [}
and don't Sad thewm. cephalog
ox. MAmDY: Could we bring i back to this tead poi,
original poiat of the differvnce Letween the werecha
adult and the child bruis in Hs response te reversed
lead a3 & peuwsible factor? R tiests as
b pymas: | think one factor that | cas% wrong w
tie in very well at this poist of the arguenent, real peu
and which often is not appreciated, is the growth  produectis
factor. | originally got interveted ia lead bee CROrIo:
cause of children who had had lead polsoning and Now, 1
had been sent home from the haspital as cured, find out
who then turned up In my seurvlogical clinle in tadest

because they were misbebaring in cae way or SR 204
ancther, or not learniag in school One hid set the R N
schoolroom ua fire, another nice little girl danced the diag
- atoend en the denk, Neno of these children had .~ 2R JO
acute fulminating encephalitis. They all had but wha
evideote of Wad poircaing, like stippled cella, . N4

some incresse in spinal fluld, total protein, GI doce me
symploma, coproporphyrin (a the srine, things of to rvalua
that sort. At that time, we didat koow abowt chroanlc ¢
the importance of separating them from lead. We of fatigy
tried, in a dorullory way, to separste them. . tory evid
Maybe we wervn't suwcreseful about that knowleds

The point | am tryingy to make about thewe Ehina’ b
children is that though pone of them, al twe a knd ©
of three ymra, bad an acwte encepbalopathy and | wa
with their acute latoxicstion, when they rvached We gt
six of seven they shoned evidernce of braia ln- the Mare.
Jury. 1 think that many children get chroaic - rieme an
encephalopathy from lead, aa well ao this acwie have It o
business. | think it 1s a question of degree that we |
whete one merges into the other. aboormal

Now, with treatment with EDTA and with tice that
protection frum lead. we doa't see that pictere as hemogiol
often a8 wo uaed ta In fact, we haven't seen dovt ructhe
11 at all (a the last fAve of aix yearn Thia s

Thia group of children deteriorates gradusfy ancenia of
withoul ever having had any acute jend encepha- effect, su
litla, and thervfore | think that Jead duse same- colla. Th
thing to the groming Lrala which (s differont treat 8 ¢
from what it dee 10 1he adult braia, 1 have
PR NAKDY: Now | have gt what | wamt.
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the «ffmt of r.& on the kidney.

1 was excited by Dr. Chisdm's remark that
they have bern alle to demonstrate rvnal tub-
vlar troubles and phwsphate holding effecta
in childrea who have a kot of leed inawit 1
certainly have a small number, but a delalte
pumber, of men who have had lag-lerm ex-
posure to lesd sad whe do show evidence of

_u my «lvﬂo : S.. ?..:.. of that mas wtov.
ardized in any way Uy not giving him EDTAY
1s it jastifialle to put a socalled minor cane
in & hospital and rum up the expenscs of
giving him EDTA? la other worda, s this
whole philasophy wrong, of dolng whet we did

tenal damage -

If you put thet together with 1.&?551
Foreman showed in experimental animale, what
the Swiss have shown, and various other people,
that If you give the right dose and give It
rapidly, as Lastlo shows, yuu get damage in the
kidneys — them EDTA must not be weed in po-

?Rgn’iv&?:onttvoi
peoblems are thume with uncertain disgnoses of
tead poisoning, and those we bave already dis-

1o latoratory studies of renal fonction. [ den't
think soch treetment carries a bazard if L bs
given slowly i three, fours or fve-bour timed
dosen of the order of 1 gm t0 3 gm, depending
on the wolght of the maa.

PR, JONNITONR: At | eatirely wroag, and do
1 jeopardize the future of & pationl, by merely
withdrawing him from the enviroamsnt? My
daughters always aald that all 1 know abowt
thernpy 12 ta put & Nand-Ald on the guy {7 there
is something wrong on the oviside, and give
aspiria Il theco s something wrung on the

word
upalonﬁ-iz:-gt’ﬂl!#

the things that Harriet has just said.
sarly fosh of our athuslasm for wsing EDT.
fa treatment for varicus kinds of polscalag, thete
has been sommething of a tendsacy to play the
"e

~ numbers game. It lo quite eacoursging te

the encretion of bad of plotonium incressed
by a factor of 10 or 20 er §0, and everyone in
the hospltal stands sroend aed cheers when

i
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|
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1 would eadd one other very amall poiat
Harriet mentioned that Harry Foteorsa Sosacm-
straled the hidney damage in saimale. He demnon-
strated it ia animals after wo had alrvedy
Semonstrated it on A human, & case that was
quite well worked np and the story published,

. bR w. C, WUANTZ: | am gled What Dr. Joha-

stone made some mention abowt the kind of

© case where you would use EDTA. Fimm, |

wonld Hke lo rive you my inteuduction te EDTA,

A representative of & company which selle ft
visited my office one day snd wanied lo know
1t 1 was weing 1. ] told him ne.

Ho sald, "Why not?™ | sald, "Because of
your magaringe advertisemsal. | don't thisk
it ta a guod thing. You have otated that It
should be used prophylactically, as well ag
In Jead polsoning itself. Unlil you change that,
concerning {ta use pruphylactically, | am act
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If you will Joock st the sdrwriisement, you
will see that it has been changed. They changed
it about a month or so later.

There s one thing sure abowt the polot of
EDTA’s use prophylartically, which was brovght

is »o question about it, and saythiag that will
o that most te used csutioualy.
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point of view. | am pervosally,
esperience, still aguinst deleading.
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am il againet deleading from what §

have heard, particularty after what | have

beard and reed about EDTA.

1 would like 19 sk one question of you,
Dr. Hordy, Do you people In Maseachusetts
go entirely on porphyria testing as to whether
8 man has Jead polecning or serions lead ox-
preure? That 1s what | have been informed.

M BARPY: Wo are very much imprensed
with the lovel of parphyrin excretion ia the
wrine s an index of the Ixtonkcation, net Lhe
srpreurs. That is (he point. If you have o
whole group of pegde in the storage tattery
pHant wha show a wide specirum of leed values in
uring, the porphyrin, we have found, when dune

quantitatively, gives a good idea
going to turm wp in the alck bay
te quarrsl with youw aboot the wse of
as therapy.

on. wiexTs: Porphyrin, of course, is mot
on the program. but 1 know mea who work Ia
lead plants who have large porphyria excretions
and have pever poeiten sick. Of course, | am enly

o te whe
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can hold, unlene the man is prrmancatly removed
from lead exposure, the risk of lead poisoning
fs Increased Am I not corrwet that forcing
jead ints the bone with calcizsm o the basls
for e vas 08 therapy?

S WILENTE: Right.

v NARDY: The fonlke lead goee inte some
form of phesphate and dlsappears fa the. . . .

. wrewtz: Mobilises! Mobilises the lead
withia the bony strocture and takes the lead ont
of cirvulation, thus piving the bredy a8 chance
to take & "breaiher” and propare fur the mext
stage, which {s the excretion of lead by normal,
aatural metalnlic and physiclogle procenses.

e HarnY. Dr. Johnstone wants to jola.

oo Jounsrong: § think, Hartiet, you knew
a damm sight more about this thaa | de
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the gastrolntestinal spasm, ile metabuolissm.
Dont forget that,

o MARDY: Our friend wae an)ing be woold
rather ase caki.m and put the lemd back in
the bones. | am quarreling with that 1 taiak

MU WALTERA: | hiw of seme dortars Who are
dispensiag the EUTA taldets orally and permit-
tiag the omployecs 1o continuve werkiary, Let
sommevne sald yesterday they didat appeeve of
g?n‘?l?lﬂ. sdminiatrativa

of FDTA?

. MAKPT: No. The ofects, buth good and
bed, sre not understood. Abenrption through
the gut of lrad cumbined with EIITA is a powsi.
bility. Notudy really waderstands thie. Maybte
some lead gets into the bloud as it commen Lhrough
the intestinal wall

De. Miller gave the same opinion for adelt
lead poisoning. Dr. Smith agreed for the obil.
drem, and | hold the same view,

pa BYume: 1 spede (his morsing of thia
but 1t Is such an impressive demmcnstiratling of
what FUTA doon, given by mowth with lead la
the gut. that 1 think it fo worth putting on the
board.

We had a hid came in with mild lemd peleming,
whame biord Joad level we didn't pot msssared,
tut wha had a fairly Meh coproprrphytinuris,
about 250 te 3N microgtame por day, had stlp-
pled (eila, had apinal fAuid tedal prdela of »o.
Quite conschun Hin load outpul was mensured
far 24 bouts; anand 200 micnwrams per 31
hours. Al the end of Uhie peried, by mistahe

e, FISES . II8ITRIAME WaIY, VS s Wow'w
after the cther. Withis 24 hosra, he was put-
ting out 1,50 micrugrams of lead por 24
bours in his urine. His spinal fivid total pro-
tein had growe up to 400. He wae uancomscione
and Ia cobvuliions, and his coproporphyria
weat way up Leyond what we couid messure
We thea put him oa intravences EDTA and
things calmed down, bul be Aas beva porma-
wently damaged by thia, That s, he had damage,
which was st reversible, o the brala. 1 think
this drvg shauld pever be given by mowth.

The wiher thing 1 would like W point ewt
fa that before we gul ixto this mena, we were
Tesalng with oral EDTA fa childrvm whe had
brva trealed becavse of lend polscaing, mestly
with emcephalitin, and we had gotten abowt a
dusen children and were sute we had slimiasted
the load from their homrs. We put half of them
oa oral EUTA, & gram a day. The sther helf wo
left alone. Ne treatment at all, just folowiag
the wrine qualitatively, seeing them ia the

. . buspdtal omce in two weeks, doing 8 qualita-

tive tet for coproporphyrin. This greeyp of -
childrea’s coproporphyria tstared pasitive saye
'§u3«3~$-u§¥sil
on oral EDTA.

. The wors off EUTA ras copropurphyrine from -
—l.o_a!!.rri%.«,?dlA

1o rid of eny mere of the fead frum tham My this

oru] use of the druy, so that the oral use of the
drug bs locffective as well an dangerves.

1 have gt 1o gm, | am sorry to say. Thank
yva sery much for ktting me la.

CRAIRNAN - pouttIcH: Dose that terminale -

Whis phase of the discassion? .

H sa, we come pow to Mr. Waters' A Lawyer
Laoks At 1aed.” Ihes anyome wast te say any-
thing more atwut that prewentation? If aol, we
cemme to Dr. Bartjer's “The Effacts of Scasen and
Tempernture va Childhoud Plumbism.”

Dr. Bartjer, would you like to sdd anythiag
to whatl you said this moming?

. ANKA BARTIRR: Dr. Rhiponan euggested sl
tunch that we teat the effects of tempersiure
on young animale. We have already perferwmed
expetiments on both young and old animale, and
we are doing more experimenta. The age sxpert-
menla are A yot complete vnough te feport.

cHARMAX powditen: We tome pow (o Whe
twe papers s LDTA therapy, Dr. Miller's and
De. Kmith'a Ars (hers aRy comments ca those?

Mu F 7 MURFMY: | At nt 8 phyeician, and
| hare tewn onlightened in the last twe dayn
and confused ales § would like to hear deme
Abrt dintor's ¢dnlon on the e of KDTA in
dingrumis that De. Hardy haa brought owt.

& 7 nak: [t ls powmible that & prevecs-
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tive Jead gxcretion stody may be helpful ia
detormining that & man has aa excessive body

burdea of lead, when the usual lead studies do -
pot revea!l this burden, Until early 1968, we’

is Colorado belioved. 38 most otbers, that a
man did nt have lead polacaing unless be showed
enconsivy amounts of lead |a Rl excretions and
blood. Rarty ia 1958, Dr. Sherman Pinto referved
a8 wnusual case to ua for diagnosis and care,
from a bead smelter plact Jocated at 10,000 feet.
This 36-yearold male, & Spanish-American, had
over tem yours of occupational leed exposure, and
doring the last eight years of that time he had
had periodic crisary lead studiss that varied
Ja a normal range from 0.08 to 020 mg por
liter corrwied. For ten days prior to our
seeing him. bis own phyvician had given him

1% gr of sodism (blosulfate intraveocesly
" dally, with mo change in kis complaining of

kons of (e working wse of his handa, and aumbd-
weew of his forvarms and handa, of coe mooth’s
dunaticn. He denird, and we were unable to ob

.tain, amy pest histery sugpwtire of kad poi-

soaing. Fhysical examisation revealed dilata.

‘inability te nla‘
his wriste and fingers. Laboratery snaminations

, showed 3 pormal epinsl fluld and mormal kid-
“ mey snd Weer :function, This man showed a

moderate hypachronic: anemia, with & hemne-

Mndllﬂmf\luwdm.ﬂ‘

10,000 fet: .lm..uﬂ

focal load encretions nM between 028 sy and
Qummubaunll«lmdlh(nlkd
seurlogical Randings, - and history ‘of
end srpusure, we made's § mptive diagnasis
of lecd poisoniag.: in -paw of the relatively
sormal body turdem of Jead as reflected by his
Mood, wrine snd fecal lead contonts,

After {rur dally i{atravenous treatmenta of
3 2 of Ca LDTA, there was some returs of his

forvarm deep-tendon tefiezen, M could oxtend

Mls Angers and wrisls Bedler, and his gauntlet
parsathosin, fasquality of pupile, facial paral.
ssle and lead line had disapprared. During
thene four days of prelimindry treatment he
encreted AL my of lrea. After three monthe
of Intermittent treatment, with o Gdal of
60 gm of Intravenous Ua EITA and 42 ym of
vesl Ca FUTA, thia man was clinkally com-
plotoly woll and rvturned 1o Ma former work
with me disability.

‘\Slmthhmmof-ld-numﬂ&
sormal range preireatment lend studiem have
‘tome to our altentioh and have been treated
with Ca EDTA with equally gratifying resolts.
Obe case was surcessfully treeted with Ca
FEUTA fa 1957, where ia 1951 with the same
complaints we had sugpested, butl had refused
10 make & diagnosis of Jeed polscaing becavae
the patirat’s qualitative body fluid lead studies
wore withia what we, a3 well as cthers, thes
coneldered normal limits. I theae cases, with
the dramatic remimion of symptloms afier
EUTA, the lncrvase (a lead earrviion was

stody might be of valve, .
To‘n-!m(‘-ﬂlﬂ'hlqtnmm .
tive test and collect & 24-bour nrime specimen
(s a Uttle clumey. Whea we studied the par
tioned ercretion of Wed In & 24-hour pericd
after wing 3 gm, 1 gm, and 0.1 gm of Ca EDTA
intravencualy, we found that the cumulative
porcent of 28-bour lead excretion
- sod of the intrsvvncus lnfusion of Ca
betwren the limits of & O.1'sm and 3
followed a8 very rvduplicatable curve
T4 dog ¢ when £ Is the Ume from
of the intravensus infusion ia hours
liminary stedy of the incrensed smount

M
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¥
1
3
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:
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vipkciiiis

cretioni=~of lead often overiapped the mormal
sudien. but & distinct. separatica of the ex-
posed snd non-expoed growpe could be deters
mined from the amcsmt of increased $é-hows
head encretion after 3 gwm of Ca EDTA. From
these studies we have tentatively docided that if
the incronse In the 24-hout wrinary encration
sfter 8 gm of Ca KUTA atravencusly la more
than 12 mg, then it le promumplive that the
individual has more han 8 mormal locrease In
Mo lenly Lurden of Jead. If the Incronse Jo
Jene than 082 my. then Mo precumplively dose
nt Dave an alecrmal (acrense i lond bady
tutden Comparatively this means that after 0.4
rmoof Ca LDTA iatravencusly, which can enelly
be given fiom & syrings and rather rapidly, aa



tive.

You can see that with the 24-hour cumulative
percenl curve, 8 provocative Last can be easlly
prrformed in s office wnder controlled super-
visjom. A man wadtes his yrioe is 8 bottle
and immediately is given 0.1 gm Ca EDTA in 10
cc of water intravenously, and the exact time
poted. The patient then does pot void agala for
three (o six bours, and the three o six-bowr
specimen lo collectad and the exact time recorded
onder direct supervision. The amount of jead
found ia this specimen fs thea correcied to 34
bours on the cumulative perceat curve for his
24-hour excretion.

Ia conclusion, we believe that & provocative
excretion study is of value under cectals cir
cumstances, but that considerable study and core
roborstion are nesded before it can be accepted
as a criterioa la lead surveys or disgnasls. One
word of castion — we have found that if there
has been recent trestment with Ca EDTA, our
provocative criterion faile. A four- to siz-week
treatment-free period should be allowed to elapee
before evaluating a provocative study.

Before closing 1 would like to say a word {a
defanse of the treatment of Jead poiscaing with
Ca EDTA. We have beenn sfforded the epporie.
aity to supervise the treatment of aine cases of
isorganic lead polecaiag s adults with what
we previossly asmsumed wers permancat seurciog-
ical changes, and have sren miraculous rwover-
jas after treatment with Ca EDTA. One of these
casnt had forvarm extensor weakness, wrist-
drop and other peurciogical disturbasces for
20 yoars while remaining out of exposure with-
out improvement: and after one and a half years
of intermittent Ca EDTA (reatment he recov.
ered normal fuoction. This man was belag re-
tired a2 totally dissbled, supposedly with CNS
kv, ot the time we first saw Mim, but was re-
turned to aormal work after his treatment with
Ca EDTA. He had uarecognised complicated
lead poiscaing, aol CNS syphills.

Wo have seen severe colic relleved by Ca
EDTA when calclum gluconste, morphine Deme-
rol and Dilsudid bave given no relief of paia. We
have peen & case of bypsrchronic anomia, fatigue,
weaknean and vague joint palne from led re-
spord withia days sfter Ca EDTA therspy, yet
the patient had formerly falied to reepond, after
removal frum sxpoaure 10 lead for aloutl & year
and treatment by several encelleat (nlemmirta
with liver, B, and iron. After & short period
of dally intravencue treatment, (his tase was
later given oral Ca KDTA by his physiclaa, and
immediately developed & one plus albumlinuris
which cleared after four months. His hidney

thas that one Instance of Lemporary albumisuria
that developed after oral Ca EDTA, we have not
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absorption and the variews accepted
for determining load in alr, jeod In
In urine, porphyria valuea, and 00 om.
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CHAIRMAN powDHTCN: There Is ne sech
as geiting all the dortors to agree e these

£

ehanges. 1t caal be done. I8 there anything

further?

ML waLTERS: Work lowards (hat ead.

BR BRIFMAN: If ne one olse summarises the
summary, perhaja for the sake of the reverd §
would like to de it myelf; and perhaps satied.
pele the 1068 menting. Thete sre cortalaly
arvas of iguoraace Ia the faid of leaé teni-




cology, and it sesms to ms Lhat the works
which we will be hearing about ten years from
pow will involve a continoation of the general
studien on lead physiclogy and lesd toticology,
studice such as thoee described by Anne Bartjer
and Bob Kehos today. We certainly would hope

small doses of lead. The fact that axposures and
blood and wring levels are kopt below a certals

™
point 4ose pot guarantes that damage lea't belag
done, damage which we are still waabie 0 de
terming.

Now this ls nat anything directed only at
tead. The same thing is trus in 3 wide variety
of felds. A ] aald at lunch, the |deal exposure
fa sero. Bormewhers Leiwven zoro and what we
might call permisaible levela, there 15 an area
which requires study, asd [ - ould hope that this
will be & topic on the agwnda in 1948

CRARMAN SOWIRTCH : | declare the conference
o an end and | thank you all for makiag i
such @ success.
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