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N&vember 20, 1950

‘T. Plattner,
Goldman Bullding,
Louils, Illinois.

Plattner:

se to youf*letter of November 16 coneerning the signi-
f the analytical results on the blood and urine ofh
-8) and on 10«30«

9«20), I am pleased to reply, and to compare these results
values obtained ané obtainable on normal individuals

~to lead in the occupational sense, through the use of the
1 methods of high precision employed in this Laboratory.

alyses of the blood of normal healthy individuals in our
n, exclusive of those employed in lead trades or otherwice

bnormally to lead compounds, yield results vhich rmge
htly under 0.0l up to and including 0.CC milligram of lead
rams of whole blood.

Thils degreeof varlabllity, therefore,
or physiological, and any one result on the blood of one
ich falls wilthin this range must be interpreted &z within
The mean and median value for normzal individunals is
tely 0.03 milligram per 100 grams of whole blood, which

mply, that the preponderance of the resulis cn normal

gari

1s cluster around this value. Thus 1f a es of results
ient number on.one individual 3vicld & significantly higher

e - say 0.05 or 0.06 milligram per 100 grams, therc 1s
df unusual or abnormal.ezposure to, oxr absorption of, lead.

n industrial cstablishments, or in certain occupations,
ure to lead 1s such &s to yield elevated values for lead
ood, but no cases of poisoning occur.
e that these industries or occupations

We lave learned by
e safe; The mean
o 0.0G, 5,265, and

i

~such trades or uvccupations run up
ily 0.07 mllligram per 100 grams.

ustries or occupatlions have been found to be unsefe, in
ons. vho vwork therein develop lead pclsoning.
viduals and groups working under these conditions have

ues of 0.08 milligram. or more, per 100 gramc cf. whole
key.range up to 0.60 or 0.70 milligram per 100 grams under

It is found

‘condltions.

lze then}ithe“feSults:ofwoﬁeaér;tvo~énal§éeéum£j be .

cd as normal i1f they fall.within the range up to 0.05,
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abnormal, @ut not indicative of hazard, i1f they fall within 0.06+
ard 0.08, ‘and abnormal and indicative of hazard if they are above
.08 m*llibram of lead per 100 grams of whole bloocd. The higher
they go the greater i1s the hazard and, therefore, the l*kel hgod of
illness. { ,

The range [f the urinary values is much greater, and the variabilitv
is corrns*Pndingly great. Thus normal values for samples of urine

of small volume (the type of sample obtained in the case of Ruben
Rodgers) range from 0.001 (or slightly less) milligram of lead per.
liter, up to 0.14 milligram per liter. - Abnormal values range = -
upvard within safe limits to 0.20 millligram (or slightly more) per
liter, an‘ vithin dangerous limlits up to 0.6 or 0.7 milligram per
liter. 'Tgere is overlapping ‘here in the values, so that In rractice,

¥e require camples of both"blood and urine in ordey to make an
interrretation in the individual case. If then the results appear
to be amb#guous, Wwe require additional samples so as to arrive at a
proper in$erpretat;on.

There are|two ever-present and highly serious problens
1. t,e p qs+bixif¥ that t}c camples may be contaminated In thelr

collectlos | _
C. tThe p‘ssinil*ty of an unusual error in the analyfiﬂal LYOCE=
dures, which are of an highly speclalized type. : B

It 1s for this reason also, that we requﬁrp both bloed ard urlne,
since errors of handling samples and of makling analyses will peveal
‘themselves ln ambigucus resulis. ¥For example, We obtalned the
result 3,05 milligram per liter in 3 sample of this patient¥s urine
at a time when two blood samples gave the results 0.05 and 0.07
mililgrem per 100 grams. The two bleood samples check each otlrer
within t{e limits of a reasonable analytical precislon; but the
lead in the urine was so fav éivcwgent from the expected values
(probablé range ¢.04 to 0.18) as to be almost certainly in error

the likely cause, in our experience, being that the sawple was
contaminaited in the process of its collsction. We =m0 stated. 4
subsequent palr of results ‘were in phgsiclcg*caL agreement with each
other, ail results veing vithgn the norma: Tange .

You will‘recognize from thls dilscussion; which I have gone into in
order ho‘GTarify‘the problem, that the interpretation of analytical
results of this type ig;not as simple as 1t might be thought ¢ clnce
one is dealing; in thnis, as in nractically all physiclogical matters,
wlth the phenfmenon of individusgl varlability. Cur problem is not
to find or give & single value, but rather to measure the factor of
physiological varlability over a large enough number of cases and
situations so as to define normal and gbnormal yanges of values.

This ha§ been done for the lead in human blood and urine Dy tnhousands

of observations made under & very large variety of conditions, by
means of methods of the highest precision presently obtainable.

- ,/l/ AN a N = B
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The chance of an erroneous interpretation of results is, therefore,
. gquite small. :

Very truly yours,"

Robert A. Kehoe, M. D.

RIK ef | o
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r. Robert A. Kehoce
dettering Laboratory
University of Cineinnati
#incinnati 19, Chio.
Re! fLnalyses #D0A-10897 and
R #504~-10328
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3
w10 orizinally requested Cennsdy to make 2 phy-
ical examination of

car Doctor:

A cooy of your revort gubiitted to Dr. Tdward
. Csnnady of Ta 3%. Louls, Illinois, as been

st 8
me ny ?obert L 'qucfiCn, estorney,

vour orfice

e

‘ I would apvreciate a statement from
s to the normal levels of lead in the blood and unine
s determined by the methods of analysis uszed in thisg
Decific case.

Thanking you in advance for a reply at your

crllcqt co nven1ence, I am

Very truly yours,

N 6175.01

wiind



