August 20, 1951

Dr. Ian Maclachlan

Maywood Area @ hysiclan

American C.in Comrany

11th Avenue and St. Charles Road
Maywood, Illinois

Dear Doctor Maclachlan:

I shall undertake to ansver your loetter at some length, since,
in my ooinion, the quesilons ralsed are of considerable signifilcance.

Your manner of sampling the urine 1s, in my opinlon, unduly
exacting, since 1t 13 based upon an hypothesis which is faulty.
There 13 no present reason for regarding the excretlon of lead on
a time basls as any mora exact than that on a concentrailon basls.
Actually the execrction varies with, (1) the intercurreat (hour to
hour)} expesure to lead, including that involived in the alimentary
tract through the “‘ngzesticn of ordinary food or through the
ingestlion of excessively contamirated food, and (2; the volume of
vater avallable for renal and cutaneocus excretion {(a factor only
when thriere is approciable sweating). There may be other factors
but we knovw nothing about them.

Concerning the slgnificance of the water:; the lcad output per day,
(time; , can be multiplied by increasing the water intake, or reduced
significantly Tty wvater deprivation. =2lnce both of these occur Iin
industry to a signifilcant degree, the matter of trylng %o adjust the
time gilves a false sense of precislon.

The business of emptying the bladder ete. 1s unimportant in practice,
but is not a sourze of error :f a sample of 30U c.c. 1s cbtained
wvithout artificial emphasils to the man. The latterjresults in his
drinking excesslve aquantities of water Just tc oblain an adequate
sample, and this results In a dllute and misleading sample. It 1s
better, I think, tc obtain the first morning sample, if it is
obtainable. Otherwise i1t suffices “o obtaln a sample at that time

of day when the urine is least likely to be elther highly dilute or
highly concentrated. Observation of the hablits of the men will
establish the factas in these matiers.

The urinary concentration in spot samples is highly variable at best,
and the results cannot be corrected for specific gravity or by any
other means, except in a rather gross mamnner. The only recourse for
their interpretation in the indivlidual case ls that of (1) obtaining
a sample of large volume over the period of hours, (the more hours
the better up to 48), or (2) ovtaining a series of spot samples that
will show the extent of the variabillity, and hence give & represen-
tation of the physiolegic sltuatlon. Otherwlise one must obtain
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a blood sanple, with which f0 checli the meaning of the urine.
(variation in urine may be phrsicloglecal cor pathological, hence for
medicc~legal diagnosls, onz muat check urine agalnst blood.)

A few statements of fact may help.

Normal lead excreticon occurs within the limits of0.0l to 9.12
mg./liter, with very few rcsults over 0.uU8 when samples of
large volume are examined.

Wormal lead excretion ranges from v.U05 to 0.14 mg./liter with
Iew results over U.1l4, when spot samples are sxamined.

cafe limits of representative lead excretion for the individual
do not range avove U0.1l5 mg./liter, and therefore the variability
of samples may obscure the fact that the Individual ls above this
level, pnysiologically.

The maximum limit of urinary lcad excretlon in ceriain renal
diserders may be as low as .04 me ./ liter. This is rave, but
muast not be forpgotten. C.:mes of dapperouna exposure may be
nissed.
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¥Forr the groun, the conditions of lead exnosure in an cccupation
are too high, if the average for the groun remaing conslistently
above .12 mg./liter in the urine. cafety sthould be inrtervreted
on this baalis.

For the individual, there in danger,; as I indlicated above, LI

he ns conslgtently above 0.15 mg./liter. The value of U.20 (you
figure 200 micrograms) i3, therelore,tco high, gspeclally in

the winter montha, when tre urlnary volume is relatively kigh.

As I have indicated. dlagnodsiae should be based on the certalnty of
abtnormal lead avsorption, aad hence blocd values may be absclutzly

NOGESEATY .

Finallw, the removal of a man fram hig work is a sericus maltter which
should not be allowed to result from a chiance error. HNo one should
be so dealt with on the basis of the result obisined on one spot
samnic of urine. It is necesgsary to visualize the facts of lead
absorpilion without guessing. This requires multiple sampling of the
irine, or sampling of both urine and bleed. No man should e =o
~emoved excent on the recommendaticn of the physician, who nas
-onsidered all the facts. He should explain the situvation to the man
nd makxe sure that the situation is fully understced.

TAVE
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1is, I belleve, conveys my opinions on this subject, but i
't made myself clear, do not hesitate to ask again. Since
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a hurried letter, Jjust ahead of the hour of departure of a olane,
I may have been obscure or incomplete in my comments.

Sincerely yours,

Kohert A. RKehoe, M. D.
RAK ef

Dictated but not read.
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AMERICAN CAN COMPANY

11TH AVENUE & ST. CHARLES ROAD

MEDICAL DEPARTMENT MaywooDp, ILL.
IAN MACLACHLAN, M. D.

August 13, 1651
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Iden Ave.
incirnati 19, Ohin

Dear Sir:

it is our practice in this company to screen employees exwvosed to metallic
lezd dust by detrrmining the concentration of lead in their urine.

Samvlesof urlne are taken as follows,

1. Z=mployer cimvbles Dladder and notes tinme,

2. ZEmwloyee tasses next urine into lead free botile and notes time.

Frecautions are tnken to avoid contamination. At least 80cc of urine must
be passed into the bottle.

The results ni analysis are reported as so many micrograms of lead per
litre of urine and uo many micrograms of lead per hour,

1€ the micro;vims of lead per litre are more than 200 or the micrograms of
lead per hour arc wore than 8, the employee is concidered to have absorbed too
mich lezd. He is then examined by the plant ohysician for evidence of lead
intoxication. He |u removed from the lead hazard at the discretion of the
vhysician,

Analysis of snmples of blood for lesd are done at the physiclans request
Tut are not done voubinley.

. A
I have expericnced some difficulty in interpreting the the micrograms of
lead ver hour and have doubts as to its value. I would be greatly obliiged if
vou would give me your opinion concerning the use of this determination, either
abeve dbr with microysrams per litre.
LEindest personnl regards.
Sincerely,
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ce: Mr., ®E, D, Salloee Tan Maclachlan M, D,
Maywood Area Thysician
N13163.01
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