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Tr., Pucdolph ¥. Waldman
Fureau of Industrial “yslene
1172 Yain Street

artford, Counccticut

™

Deur Toctor Waldman: £ \

Vour letter of September 7 has raised a juestion
which T feel regulires some considersble discussiocon.,

I should not went to criticize severelv the procedure
of T.evine and 7ghy, ac oencriboﬂ in their article in the
Journal of Tndusirial Yyzlene snd Toxicology. Actually, T
ssvw the sriic’e vefore its ruu«icc slon and spproved it,
glthour™ T h&l some misg*vxn,u, since Tully Jjustified, concern-
ing the appliicution walch weuld be msde of thelr preccedure,

hg14811v onc should never, under any clircumstances, attempt

to interpret the lesd exposure and dnsorption of an individual
o~ the basis of an analytical recult on o' e sample of urine,

Ho senner cf aanV§nr a correction actor or any other
matifsticsl expression cen ever neke sucH & silt sat tisfactory.
The c.reentretion of lead in the urine varies fTOm hour to

hour «nd¢ fror day te dey in respense to a number cof {uctors,
sowe of whileh are unkrown., It is true that the larzest
physioclosica? fucter tnet we have Deen able to put our finger
on is that of the volurne of water voided within & unit of

tire. There =z=re other factors which contribute to tq-s,
hHowever, whlch neke it unssefe to rely upon anw celculati

bacsel or zpecific gravity or any obner krnown fector, Therefore,
it is necessary to have & number of small sauples of urine,

or one or more samplns of larze voluwe, or & samnole or samples
of blood, in arriving &t the physiclozicel stastus of tne
individual wi*q respect to the current rate of lead excretion,
In our practice, we reguire samples of blood with spot samples

of urine in srrivinz at a concl,SLon. I would never exoress
an opirion on less than one sarnle of urine in association
vith a sample of blood taken &t the same time. Freguently

the results are in agreement on these two materials, and under
thess co~éitions, iqterpret?tiﬁn cen often be made. ¥%Tven

here, nowever, both resulte may be in that denreroas zone of
m-termedmte,
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masnitude which makes interpretat’on difficult, and under these
omditions we slwavs recguire additional samples bLefore arriv-

at an Iinterpretation. Under certain circumstances we
i the collection of samples of urine of large volume,

Tt i3 obvious that 2hi-hour sanples cannot be collected under
certnin condltions. The alternstivs is to collect samples
of larze volume during periods in which the individual 1s
rat at worh und while he is clean and free of the likelihosed
tion., This can oTten be dones guite satisfactorily,
ac our ctperience over ma&ny yvears has demonstrated. I enclose
herewith the ind of inst uctions we 1ssue for the collection
of vsriouz sawplea. Then any psrt of this procedure is left
to the worker or to & patient, we supplement trhe reculer
inssructions with careflully worded advice. Under these con-
ditions wa uasuzlly get reliable samples, '

Ve have been measuring the specific zravitv ourselves.
for a number o 7vears, and we nhave satisflied ourselwves, as
you appear to nave dons, thaet this observation cammot be ussd
exceps to mzike 2 roazn eativaits 27 the slznificznce of the

dilution factor.

Tne prixary value of collectins one sawdle of arine

fron each =7 a2 series o7 enrplovaes who ar: ensarad in the
same, wOr lies in the Tact that veriability csr be deslt with
mat” xau»cally, ene thail Yhe mroun us & whole cen Te avorslscd
feirly sotic”aclorily, Indeed, wraseclssly $he same tind of
varteoility will e founld 1f orne chiains & corresnsriing
number o zesples at &ifferent timss fros the sare individuel.
m“us, RGoU8E 2 nascr of anclyses, w o arn individusl

or on & series of Individuals, sz o mears of intornretine

the ceverity of the lesd exposure of & falrly vnmiform croup
of men. This is the Oﬁly merner in which such znslyses cen
be used in & trustwerthy fushion, On tre cother hand, 1f you
ere trving to learn the_'.ut'" of en individusl, you will
nave tc analyze & series of semples, or else you will have to
obtain both blood und uvrine &t the stme time., The blood does
not show the high variaclility that is found in the urine,
and therefore, 1 one is to anulyse only one materiel, he

should by 11 neans emnrloy the olcod. Infortunestelyr, the
rence of riability in the bYlood is relatively a“all. in:
relation to various degrees of lead absorption, snd therefore,
one's intcrpretetion iz better i€ he has the results of the

aﬁa]v<es of both blond and uarine,
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I trust that I have made my position clear on
thls matter. The problem is ~ot an easy one, and unfortune-
ately, in the practicel performance of the day's work, wes are
often put to the necessity of doing less than that which i3z
rejired to yield sound and adeguate information, '

[ang

Sincerely yours,

£y -—

Rober:t &, ¥ehoc, .r.

PA¥h
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Our Department of Industrial Hygiene is concerned with the examination
of body fluids from lead exposed workers. Because we very often notice
that the specific gravity of the urines, especially of spot samples,
varies considerably, we are using & correction factor eaccording to the
article "Evaluation of Urinary Leed Determinations"” by Leo Levine and
John Pe Fahy, Division of Oscupational Hygiene, Massachusetts Depertment
of Labor and Industries, Boston, Massachusetts, which appeared in the
Journal of Industriel Hyglene and Toxicology, Volume 27, Januarye
December 1945, pages 217«223. I am writing to ask your opinion on this
matter as I know that you have had extensive experience in evaluating
lead findingse

It seems to me that the use of the correction factor according to spe~
cific grevity is justified only within certain limits, that is, 2o long
a8 the specific gravity does not deviate too far from the avereage
specific gravity (epproximately 1.Cl€ to 1.034). Extreme high or low
speoific gravities eshould be handled with precaution.

In our steady control of industrial workers, we use the following pro=
cedure of semple takings

It is very difficult to obtain 24=hour speoimens, therefore
we distribute lead=free bottles to the workers which are used
by them for voiding early morning urine at homes This pre=
caution is taken in order to prevent any conteamination with
lead from work clothes or other sources in the factoriles.
With only a few exceptions, the specific gravity of these
urines does not vary much from the mesn specifioc gravity.
However, we alsc receive samples from doctors with private
patients who are suspeoted of lead poisoning and it heppens
very often that specific gravity wvalues of these urines are
in the far extremess ‘
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’ We had, for instence, the following oases of suspected lesd poie-
sonings:
Speoific Adjusted
Leed Finding Gravity Lead
(1) 0,086 mge/1. urine 1,004 0516 mge.
(2) 0,065 mge/ls urine 1,002 00780 mge
1 (3) 04130 mge/1s urine 1,002 14560 mge
Not one of these three patients showed any severe symptoms of leed
poisoning, whereas we found many ocases where lead content renging

from Oe16 to 0,40 showed marked begimning plumblem.

We will eppreciste your ocomments on this matter, which we would £ind very
veluable from a man of your experience and abilitye

Very truly yours,

REWirrp Rudelph K. Waldman, Phele
. Principel Biochemist
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