April 16, 1956

Hre Hanfred Dowditch

Director of Health and Safety
Lead Industries Asscciation
120 Lexington Avenue

dew York 17, Hew York

Dear wmanfred:

I attach nereto a memo Irom Sholak to me on the subjeet of the method
of analysis referred to in your letbter of April second, To this I
nave added two comments, the second of wihich is in some respects the
more important. If the first seems dogmatic, I ask you to consider
cne's clinical dliemma when the result of the analysis of the blood
of a very sick small child or that of a workman whose job is atb

stake is somewhere bebtween 0.075 and 0.085 mg. per 100 grams, This
is an extremsly ceritical situstion in view of the fact that the

least error we can havse Iin ths bhest routine snalyitlical practice is

of &tne order of #0.01 mg. I the blood value is actually 0.07 the
chlld cr workman is ceriainly free of symptoms ol lead intoxication
{(that is; 1f this result is obtained in close time relationsaip to
the last period of exposure), but if it i1s 0.08 or mors; the symptoms
(if not obviously due to something else) may be those of lead intoxie
cation. How in God's name does one dscide such a matbter when the
possible error of the method is +0.02, +0,03 or +0.0l mg. in this
range of {indings? The dubiocus range under these circumstances exiends
over a wide band of values, If this is true in the case of the blood,
now much more 1s 1t true of the urine with its wide intrinsic physio=-
lozleal varisbility. It is possible to make a minute incision with
an axe, but why in hell should any one wish to do s0?

Sincerely,

Robert A, Kehoe, i, D.
Attachment
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To: Dr. R, &, Kehoe
From: Hr, J. Cholak
Subject: Sessman and Layne: Lead Analysis

Date: April 11, 1956
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Phis method, except for the ashing step, is an adapiatiocn
of our secrcening method although refersnce is made only to Amdur's
modificatlion of this method. The ashing step is used to destroy

P

tie chelate. L believe a separatory funnel would bo more con-
venient than the tube that is also used in this modiflcation to

ash the gample. However, as used by the authers, the method is
suitable only for relatively high concentraticns of lead in the blood
and urine,

It is stated that the calibration curve for a 1 cm. cell

3 linear in the range of 1 to 10 ) per tube. With the size of

w

bes

the sample used, btals means that the lower 1imit of certain
detectability of lead in blood is 0,05 mg. per 100 grams (2  rams
blood used) and in urine is 0.10 mge. per litor (10 ml. used).
Altnough the color is concentrated in a veolume of 3 ml. (increasing
the sensitivity), I would expect the reproducibility to bLe
approximately iQQS microgram per tube., This, when calculated on
the basis of the size of sample employed, would be 39.023 ng,. per
100 zrams of fresh blood, and +0.05 mge per liter of urine.

I faill to see where this method, because of the small
quantities of material employed, offers any advantage over the
screening method, which can be applied to larger samples than the
authors use. I hardly think that 1t will revolutionize the

procedures for the analysis of lead In blological materials,
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The recoveries reporisd in the paper have been bhased upon
samples to which L7 of lead have been added. This gquanbity is
equivalent to L0 mg. per liter of urine cr to 0.20 mg. per 100 grams
of blood. Other recovery data refeocr cnly Lo samples of urine or
blood from polisoned individuals., I doubd ithat this method would
be satisfactory for the regular screening of samples obtained from

persons whoss exposure to lead 1s within or only a little above

normal levels.

Further Comment by R,A K,

le I have no hesitation in condemning any screening
method or any adaptaticn of a screening method for diagnostic
purposes, There is no proper substitute for a highly precise,
strlctly quantitative and specific method. The screening methods
are acceptable, only for coritain types of industrial contrel. The
rcasons for this are so fundamenital to zocd medical practice as to
permlt of no rocal conitroversy.

)

2; The analysis of samples of blood of small volwme (or
welght) 18 satisfactory from the physiclogieal viewpoini, if the
methed of analysis is sufflclently sensitive and accurate, since the
concentration of lead in the blood variesg litile except in response
to the absorption of lead and to ceritain types of therapy. That is
to say that physiologlecal varisbillty 1s slight. The analysis of
small volumes of urine, on the other hand, is fraught with very
sreat practical dissdvantages (unless the sample analysed is a
representative porticn of a much larger volume of urine walch 1s
homo:;senous with reference to the distribution of lead thersin - a

difflcult condition to achieve hecause of the frequency and extent
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of flocculation and sedimenbtation in urine on simple cooling) since
there is -a wide varlation in the rate of excrestion of lead in the
urine from hour to hour and from day to day in conseguence of ceriain
factors not all c¢f which are known and subjecit to iﬁterpretation.‘
\The two present fairly common practices of correciting the conw
centration in terms of a standard "normal® specific gravity, or of
calculating the output of lead in the urine on a time bass, are both
unsatisfactory, being seriously in error especlally in these situaw-
tions 1n which the interpretation of the results has the greatest

¢linical significance, l.¢. tiiose agscclated with wide deviations

Fal

from mean normal values of tne gpecifie gravity and the lead content

of the urine.
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To : Dr. R. A. Kehoe

From: Mr. J. Cholak
Subject: Bessman and Layne: Lead Analysis
Date : April 11, 1956

This method, except for the ashing step, 1s an adaptatidn
of our screening method although reference is made Eg;only Amdur's
modiflication of this method. The ashing step 1is used to destroy
the chelate. I believe a separatory funnel would be more ccnvenient
than the tube that is also used in this meodification to ash the
sample. However, as used Eh;kﬁis«case, the method 1s suiltable
only for relatlvely high concentrations of.lead in the blood and
urine.

It is stated that the calibration curvé for a 1 em.
cell 1s linear in the range of 1 to lod/ier tube. With the size
of the sample used, this means that the lower limit of certain
detectabllity of lead in blood is O. OE;nglOO Grams (2 grams blood
used) and in urine is O. 1ofm%/iiter (10 ml used) Although the
color 1s concentrated in a volume of 3 ml. (increasing the
sensitivity), I would expect the reproducibility to be approxigifely
+0.5 microgram per tube. This, when calculated cn the basis of;tféé
of sample employed, would be +0. OQSaMg 100 ?ramqafresh Llood, and
+0 055M%/€iter of urine. 1

I fail to see where this method, because of the small

quantities of material employed, offers any advantage over the

i qcreening metho%;which can be applied to larger samples than the

= l‘ L'JL« £
authors use. I éomngtwb@&iewe«%ha%m%hi3~me%h@&fﬁyﬁ;rhﬁgJka
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samples of urine or blood from poisoned individuals. I doubt whesken..
this method would be satisfactory for regular -reutime screening

0.20 %g/loo rams of blood. Other recovery data refer only to
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