Hovember lj, 1938

Mr, Roger S, Hubbard
The Buffalc General Hospitsal
Buffalo, New York

Hy dear Mr, Hubbardie "

' Please accept my thanks for
your letter giving informatlion on your asnalyses of
urine samples from Wm, Guengerich, and discussing the
significance of the results. I should like to give you
our results, to comment on thelr significance and then
to discuss the genoral problem of methods of analysis
- and methods of obtaining samples,

On July 28th we rsceived from
Dr, Hillenbrand o ssmple of blood and. g sample of
approximately 100 cc, of urine, both having been collected
in our contaliners and according to our instructions, copiles
of which are enclosed, The result on the blood (0.035
mg, per 100 grams of whols blood) was qu*te within the
normal limits, but that on the urine (0.0L7 mz. in a
samcle of 100 cc. eguivalent to 0.L7 mze. per liter) was
not only at varlance with the blood finding butbt also was
so high as scarcely to be bona fide, ‘Despite the pre-
scrlibed precautions, samples are sometimes contaminated,
and when collected in industrial plants they are not
uncommonly so. It 1s our custom, therefore, in 21l cases
in which the initial results are guite high; and especially
when the blood and urine differ materlally in their signi-
filcance, to check them by obtaining additional samples,
especlally a scmple of urine of large volume. In this
Instaunce this procedure resulted in the following datag
a ssmple of urine of 3LBO ce. contained lead to the
extent of 0.02 mg. por liter, while a sample of feces
contained 0,08 mz. of lead or D.06 mg. per gram of ash,
These results justified the ecnclusicn that the high
result on the previous small sample of urine was due to
contamination of the sample, and We so reported our
conclusion to Dr. Hillenbrand. Subseguently when further
question was ra%sed we obtained additional semples of
blood, urine and feces, these glving results as follows:
0.025 and 0.03 nge. per 100 grams of whole blood,0.05 mg.
per liter of urine in a semple of 5180 cc.,and 0.08 mge in
a sample of feces, cguivalent to 0.09 mg. per gram of fecal
ash, The combined results in my opinion remove all doubb
as to the general level of lead excretion of this mnang
putting it within normallimits, The magnitude of the lesad
exposure, as indicated by these results, is in keeping with
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the facts as to the occcupational history of thils man,
and considering the atyplcal character of his elinical
ploture, with respect to lsad, I believe leaa can be
excluded as an etiologlcal factor.-

. As to wmethods of enalysis emplogyed by us, I
amn sending you separately the papers of Cholak and Hubbard
from thls leboratory. For a considersble pesriod of time,
and until we could satisfy ourselves as to the eansitivlty
and accuracy of the spectrographic method developed by
Chaolak and tho dithizone method as adapted by Hubbard, we
rellod upon & chonieal rethod developed by Edgar, Thamann
and Cholak of this laeboratory and deseribed in the Journal
of Induatrial. Hggiena for September 1933, It contalns
geveral podlficatlons of Falrhallts meothod which served to
make it more gccurate and uniforn in its application as
well aa‘a”eo ¢ with referonce to load, Fairhall oriticlzed
: - us largely beceuse ha was offended by our
18 mebhod, but the faot is thet he had never
s.own improvements of tho orliglnal nethod in
aa o pormit procice reproduckicn of his
¢ and therefore he had 11tile. justification for
at us, That irritation has since besn
bellicvz, now that he and hls nmasosiates in
th Service are using both g dithizone method
gh‘c method similer to cha\ak‘lﬂ‘and ars
1to satisfactory and far snperlc
the chramate

v Ve reﬁagnazaﬁ YOaTrSs ﬂfﬂ‘th

sdequate for. handling blood end small semples
wag pr&marily for ub&@wwaaaon that we wers
( ‘ glop more aensitiva meﬁha&a for sarrying

on cer ain phasos of our experimental werk,

You erc quite ri sht in your fesliug that aha
chief ceriticism loveled at Lha chromate method ref ferred
to 1%s loss of lead and 1te conseguent low resulis.
Hevertheless we found 1t Impossible to aveld oceasional
high results in urine samples, and frequent high rewults
on feces due to the presence of other metals, without the
incorporaticn of a sulphate step based on the work of the
Auatrelians, ﬁvary, Hemmingwey ot all, as ‘well as a spooial
procedurs when bismath eccﬁrraa.,_

ﬂat only are significan& errors asaoclatsd sith
tha uge of the chromuts method as described by Falrhall,
under the most favorable eclrvcumstances, ut gross errors can
be introduced, and in our oxperience are introduced, by the
slight var&a&ious in technique which arise from infrscquent
and 1rregular performance of analyses, and by variations
in the aaalycical environment and in reagents employed.
The last two factors may result in gross errors, A plumber
repaira a pipa line and the samplea handled in the laboratory
for that day or for soveral days yleld high results. A dust
18 relised in cloaning or in moving objocta 1n the laboratory
and the anabytical results go wrong. Ithe glnsaaara 18 handled
with less than the msual precision and errors arlse. By
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reasson of sad experience we have found 1% necessary to
eliminate: one factor after another, and now we change
nothing in our analytical 1aborator1es without stopping
the work and cleaning thoroughly thersefter, We have
had to exclude outside sout by filtering the 2ir supply
of our laboratories, and we haw had to discontinue smoking
in such 1aboratories. Dust is evoided with the ubtmost cere.
G;asaware 4is washed 1in accordance with a specially pree
eribed technique, and G, P, bichromate is used in the
claaning solution instead of the customary techniesl grade,
Reagents are also speclally purified toa known purity as
aeterm ned by speetragraphic analysis. :

The ﬁangera of aerror assoclated Wiﬁh analytical
procedures in the hands of even a careful and experienced
man are very great, but they are as nothing compared with
the opportunities for error in the collsctlon of semples.
I am sure you would be ubtterly astonished at ths oppore
tunities for contomination which we have discovered in
some fifteen y ‘rs of work with thousands of ssmples, but
' ‘ ; - you with these details. Suffice it to
yeist 1s wasting his time and misleading
.eegues 1if he does not provide chemically
' and detalled instructicns for the avoldance
in the collectlon of samples, - Nothing that
e to do in hospital practico has enabled us
onal gross ccntaminaticﬁ of gamples of urine.

of ccntaminati
we have begn g
tb escape occn

c&eaned and st ‘111zed ln the usual way will always be
seriously.qo 11na tad. (Ws uss a quaially ¢cleaned pyrex
tuheg‘supﬁi with 1% a speelal all-stainless stesl
a by boiling in nrigla»dis*ille& water

,2* nﬁur dam é, will uauary be 6rossly conbaminated. ‘Here

ur éxperié _engbles us to say thab results in the urine
oyer 0.30 =z per liter are probably the results of contamle
ngtion sinee in the most serious . cases of lead 8xposure -

tign one rarely finds resulbs in excess of this
found a very few results as high as 0.50 mg.
¥y in chlldren, but figuras above thls range
ept as the result of massive doses essociated
‘ sually fatal. 1nﬁex1cation. Results of this
g X de or greater are the offect of contamination
‘the sample ‘elther in 1ts colleetion or snalysis. I have
therefore, in saylng that the results obtained
tory on August 29th end September 2lith are
nd impossibly high, s was also our result
r liter in a 100 cc. sample collected at the
concentrations simply do not occur except under
ual circumstances. Even your later samples,
ed high results. Our samples of blood on
yialﬁed 0.025 and 0.03 mge, of lead per 100 grams,
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and our urine sample on Octobar 2hith yielded only 0.05 _ ,
ng. per liter, as contrasted with your result of 0.12 mg. o
per liter on the same dates This is in splte of the fact o
that our analytical methods are more sccurate and more
sensitive than yours at its best, i.e. there is little

or no inherent loss associated with the application of

cuq methods . Theres mist have been some factor of contamie
nation therefore, or some fallure on the part of the analytical
procedures.

I have gone to some length to discuss the
details of thls case, but I should be glad to consider
further any other points which may be ralsed., By reason
of our experimentg) work and its implications, I have been
mngh more interested in such cases than clinicians in
eqeral would be, and moreover, I am greatly disturbed

by the increasing reliance on certain laboratory data,

the significance of which are noh adeqnately apureciated
by cur clinlcal colleagues,

I should also be glad if you would send us the.
aliquot of the smmple you have analysed. We will analyze '
1t spectrographically  and by the dithizone method. Ui
Incidentally we willl be glad to determine the lead, copper, )
sluminum and silver dguantitatively, and bismmth as well 1f
it is found t9 bhe present under our conditiong of combustiom.

Cordially yours,

RAK:is | ‘ Robert A. RKenosy M.D.



