‘ November 13, 1945

Mr. W. . Aobitz,
liorthvestern University,
Tvenston, Illinocis.

Dear Mr. Aobi tts

A few days ago Graham Edgar of Ethyl Corporation forwarded to
me copies of an exchange of correspondence initiated by your-
letter of Novembér 3. In suggesting that I reply Dr. Edgar
has put me in a somevhat dellicate situation. Nevertheless I
shall give you‘my reactions to the suggestions 1in your letter.

Flrst, as you are probably aware, Ethyl Corporation has sponsored
a very great amount of investigative work in this Laboratory on
lesd campounds in relatlon to general problems of physioclogy, as
well as to industrial-and public health. By & combination of
_fortuitous cilrcumstances I happen to be the chief advisor of
Ethyl Corporation in practical medical matters and medical
research, as well as the director of this Laboratory. It mlight
sound a little selfish if, as thelr chief medical advisor, I
were to say. that in my opinion the best place for tHelr medical
research progxam 1s in the Kettering Laboratory of Applied
PhJSiOlOgJ. However, that in effect is just what I am saying,
and I may as well be straightforward about it. The background
of experience which we have had in the general approach to the
problem, and in the phJsiological princinles involved, is quite
cbviously greater than that of any other individual or group,
and the technicel facilities of the Laboﬂatory in equipment and
personnel are adequate for the task. Morebver, I think without
being boastful it can be sald that the things which you are
enﬁeavoring to undertake have been and are belng prosecuted on
broad scale and require only to be. extended by the same methods .

T¢ be speclfic your ltem Number 1 has been carried out systema-
tically over & period of the last fifteen years. By no means all
of the data have been published, but much of the work has been
bolled down and made available in illustrative form. The obser-
vations have been made not by one method but by several checked
against the other, and there 1is no question of the essential

accuracy of the methods and the soundness of the main conclusions
arrived at. : ,

Your item Number 2 has also been attacked on & rather comprehen-
sive basis, and I am sure that more work has been done under the
sponsorship of Ethyl Corporation in this field than has been done
by all of the other combined laboratories who have worked at all
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in this f'ield.

I =&y these things not to blow the horn of the Kettering Labora=-
tory , ffor vhat we hove been eble to do in this fleld has been _
made pOS sible through the generosity of Ethyl Corporatlon. There -
is yoom for other workers in the field, but I think I may say in
all frenkvess that it is not to be supposed that Ethyl Corpora-
tion would or Shoula sponsor other work of this type. “his .
Corporation has already spent many tho shnds of dollars in work
vhich has contributed toward the solution of a numbern of its
problems, but mh‘ih, alsg, has benefi”ed industr 1n‘general.
They are at libperty, of : i€ = ‘
but I should be disposed to say th £
their share: in nedicel. research anong these;

Speaking as an invevtigator in this field, and for your informa=-
tion, I-should like to point out to you that the answer to the .
problem represented in your project Number £ has ‘been cbtalned in
‘large part. DNot only do we know the geographic&l distribution

of normel or incidental lead exposure on & substentially worlg-
wide vasis, but we are fairly famlliar with the detailled distri-
bution of lead in natural products, in the SO¢1, in water, in
vegetation, in natural food producis and in processed foods. Ve
have a pretty good idea of hov much of the leﬁa inteke of the
normal individual is modern in characier and how much is of
ancient and natural origin. We also know that théere is no accu-
mulation of excessiVe smounts of lead in the tissues of present
day persons outside the lead trades. There &re good reasons for
the belief that such accumulations are less now then they were sonme
centuries ago. May I suggest in all courtesy that you vould be
wise to review the literature of this subject before you embark
upon extensive investigation I gladly welcome the interest of
other investigators in this field. I must point out, however,

that in fifteen years of experience we have learned some of the
general pathways that will have to be followed and have established
methods of procedure that wiil be helpful to other investigators.
I trust that some of the things we have found out so laboriously
will not be overlooked by others, and that these things will not
be rediscovered. I also hope that some of our original misconcep-
tions will not be duplicated.

In connection with methods I would like to wern you against one

of the ldeas you have expressed. I have no doubt that the methods
which you have aeveloped are sound on the analytical side. On

the other hand, the use of the very small samples of urine with
vhich you are dealing 1s quite unsound from the physiologic view=-
polnt. May I warn you against proceeding on this basis in the
study of industrisl lesad exposures. The bﬁggeSL problem here

is not analytical method, nor is the expense of the analyticel

work any very great obstacle to the conduct . either of investigations

~
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oy pract¢cal industrial control. The real difficulty is that
of obtaining satisfactory samples of biological materials from
exposed workmen. A small sample of urine obtained from an
industrisl worimsn is very likely to give information thet is
wholly misleading with' refezencﬂ to his lead exposure. This 1s
& phgsi@loglcal problem, the main facts and pri~ciples of which
have been worked out rather fully. In much of our Wb of this
iype we are emyloyin& the largest samples ve can obtain rather ’
than the smallest. We do t not be ause we like; o han
large samples, but rather b }
ge t : :

that ;nfluence the rate of lead,output but this 18 one of the
most lmportant. For this reason the snalysis of a few miililiters
of urine no matter how precise, is very likely to be misleading.
Thus 1t would require a series of analyses of such smalﬂ-quanti-
ties to obtain anything like & satisfactory 1nd; atio“ of the
general level of the urinary lead excretion of an ing
One. could argue, of course, that all that would be req |
correct this, would be to obtain a large sample from w h a
small portion would be taﬁen for analysis. There hrgH uint
of difficulties here however, such gs the following: (1) It
is extremely difficult to avoid the contamination of: samples of
urine or of any other biological material w*uh lead comnounds
from a great number of sources. For this reason the haﬂdling of
_such. samples by dny other than well trained perscns is almost
certain to result in contamination. Therefore, the collection
of samples at a distance, or within the environment of an
industrial plent is fraught with great difficulty and must be
done in the simplést and most nearly fopl-proof manner. We have
struggled with -this problem ﬁor many years, and have solved it..
No one without actual experience has the slightest idea of the
difficulties. (2) Urine &s volded may be entirely clear and
homogeneous » Freguently on standing even for short periods
sediments settle out, or a floculant precipitdate forms. It is
not possible to obtain a representative sample of such urine for
analyticael purposes, especially in relation to lead content,
wilthout acidifying so as to redlssolve the floculant\material.
This fact quite gbviocusly makes it impossible to take a smell
sample from & larger volumé in the field. One would be quite
unwilling to accept a sample that had been handled to this extent
by any other than trained personnel and in any other place than

a properly equipped laboratory.
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I nave nc doubt that you are familiar wth some of these matters,
and certainly you would have an opportunity to find out sbout
hem oy experd ence as we have. On the other hand, the fleld has

- now Leen-developed to the point where anlytical data on, biological

material have & very considerable qion¢i¢cance.‘ It 1s important,
therciore;, that eayiler mistakes should not be repeated.

I should not wish you to feel that I am being unduly critical

by proferring the comments above. Indeed; I repeat that there is
plenty of work for all in this field of investigation. I think
1t is fair to say thet we could be very helpful to & ost anyone
vho 1s interested in work of thisg type. We are 1L ¢

your methods and. I an sure we would be glaa: t@vex
with.you on- spect*ograpﬁiC“prOblems 1n¢gen ;
that you will be able (o find financial su Port far your work, and

in view of this fesling I Shoulé like to téke this'means of inviting
you to visit us and to go over with us the many of this
interesting technical problem &as xurther back&rc“; for the continua-
tion of your cwn study. We are extremely interested in knowing
vhere there are rellable laboratories to which work of thils kind

can be referred. It is highly advisable that laboratories of thils
type be available in many parts of the United States. Many
industrial plants need services of thls type. The great difficulty
i1s that certain of the laboratories now engeged in this work lack
elther competent technical workers or perseons famllisr with the
practical and pbysiclogical consideration. It is not enough that

an analyst in this field: should do a good job of analyzlng & sample
that 1s delivered to him. He must know that the sample s0 cbtained
is satisfactory and representative from the point of view of the
situation that is being inquired into. Unless this is the case

the analysis serves no useful purposes and actuslly leads to
confusion. We should be glad to give you the assistance that would
enable you to start on this work with assured precision.

Sincerely yours,

» I.obert A. KehOe, M. D.

TAK ef
GC.C.: Dr. Grahem Edgar
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