November 13, 1945

Mr. W. . Acbitx,
Liorthvestern University,
Tvenston, Illinois.

Tegr Mr. Aobi Lt

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

Flrst, as you are Urobably avare, Ethyl Corporation has sponsored
a very great smount of investigative work 1ln this Laboratory on
lesd compounds in relation to genexal problems of physloclogy, as -
well as to industrial-and public health. By & combination of
_ fortultous clrcumstences I happen to be the chief advisor of
Ethyl Corporation in practical medical matters and medical
research, as well as the director of this Lesboratory. It might
sound & little seliish if, as thelr chlef medical advisor, I
vere to say. that in my opinion the best place for their medical
research program is In the Kettering Laboratory of Applied
PhJsiologJ. However, that in effect is just whet I am saying,
and I may as well be straightforward about it. The background
of experience which we have had in the general approach tc the
problem, and in the physiological princinles involved, is quite
obviously grester than that of any other individual or group,
and the technical facilities of the Laboﬂatory in equipment and
personnel are adequate for the task. Moreover, I think without
being boastful 1t can be said that the things which you are
endeavoring to undertake have been and are being prosecuted on

a broad scale and require only to be. extended by the same methods.

\

T¢ be specific your item Number 1 has been carried out systema-
tically over & perilod of the last fifteen years. By no means all
of the date 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 ceveral checked'
agalnst the other, and there is no question of the essential
accuracy of the methods and the soundness of the main conclusions
arrived at. : .

Your item Number 2 heas 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 fleld than has been done
by a1l of the other combined laboratories who have worked at all
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in this {ield.

I =&y these things not to blow the horn of the Kéttering Lebore=-
tory , for vhat we heve been &ble to do in this field has been _
made possible throuch the generosity of Ethyl Corporation. There

:s yoom for other workers in the field, but I think I may say in
all frenkness that it is not to be supposed that Ethyl Corporsa-
tion would or shoulo sponsor other work of this type-. This .
Corporation has already spent many thousands of dollars in work
vhich has contributed towaro the qoluulon of a number Ui its
problems, but which j
They are at. 11ce‘ty, oI course, to a‘
but I should be disposed to say tha
their share- in medicald. research along fhesk,\mww,

Speaking as an inveutigator in this field, and for your informa=-
tion, I -should like to point out to you that the ansver to the .
problem represented in your project Number £ has been cobtained in
large part. Nolt only do we know the geogzaphical distribution

of normel or incidental lead exposure on & subsgtantlally world=
wide basis, but ve' are fairly familiar with the detalled distri-
bution of leed in natural products, in the so¢1, in water, in
vegetatlion, in natural food prcducis and in processed foods. Ve
have & pretty good idea of how much of the leao intake of the
normel individual is modern in charvacter and how much is of
anclent and natural origin. We also know that there 1s no accu-
mulation of excessive smounts of lead in the tissues of present
day persons outside the lead trades. There are good reasons for
the belief that such accumulations are less now than they were some
centuries ago. May I suggest in all courtesy that you would be
vise to review the literature of this subject before you embark
upen extensive investigation I gledly 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
wlll 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 warn you against one

of the ldeas you have expressed. I have no doubt that the methods
which you have developed 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 vicvw=-
rolnt. May 1 warn you agailnst proceeding on this basis in the
study of industrial lead exposures. The bﬁggeSL problem here

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

vwork any very great obstacle to the conductt either of lnvestligetlons

~

KE 0018637



Mr. W. H. Abbitt = (3) - November 13, 1945

or-practical industrial control. The real difficulty is that
of obteining satisfactory sauples of biological materials from
exposeG Workmen. A small sample of urine obtained from an
induﬂt;¢aL wornﬁqn Is very likely to give Lnformation that 1s
wholly n eadihg with’ refexenc” to his lead. exposure, This 1s
& phjsi@loglcal problem, the main facts &nd principles of which
have been werked out rather fully. In much of our w rk cf this
type we &are employﬁn& the largast samples ve. can obtain rather
than the smallest. We do - not because we ike tO‘ha le

lg ge samples, but rather € H yloglcal side 1o
8 ‘ d to us thy isthe only mq . h ve

urine are varigble in their,lead conte“t eV@ ained from
the same individual in ﬁiiferent neriods of the ;:

regson. for this is that the leag concemtratien s With

rate of. water excretion via the kidney. There ars mher things
that influence the rate of lead,output but this 13 one‘of the
most important. For this reason the analysis of a few milliliters
of urine no matter how precise, 1s very llkely toviAmisleading.
Thus 1t would reguire & series of analyses of' such small guanti-
tles to obtain enything like & satisfactory 1ndxcation of the
general level of the urinarm lead excretion of an individual.
One1cauld axgue* of vourae, that all taat would be reg

of difficulties here however, such as ﬁhe foilow&ng- ]
is extremely difficult to avoid the contamination of: samples of
urine or of any other biological meterial with laad compounds
from'a great number of sources. For this reason the handling of
.such samples by any other than well trained persons is almost
certain to result in contamination. Therefore, the collection
of samples at a distance, or within the environment of an
industrial plant is fraught with great difficulty and must be
done in the simplest and most nearly fopl-proof. ”V;xer. We have
struggled with -this problem for many yesrs, and have solved it..
No one without actual experiénpe has the slightest idea of the
difficulties. (2) Urine &s volded may be entirely clear and
homogeneous . Freguently on standing even for short perilods
sediments settle out, or a floculant precipitate forms. It is
not possible to obtain a representative sample of such urine for
analytical purposes, especially in relation to lead content,
without acidifying so as to redissolve the floculant material.
This fact quite obviously makes it impossible to take a smell
sample from & larger volume in the field. One would be quite
unwilling to accept & 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 have nc doubt 'that you are. familiar wth some of these matters, -

ané certainly you would have an opportunity to find out asbout

them by yitz*enoe as we have. On the other hand, the field has

. new Leen-develoued to the point where anlyticel data on biological .
material have & very cohsiderable slgnificance. It 1s important,
thercifore, that eaviler mistakes should noet be repeateé. :

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

by proferring the comments above.’ Indeed; I repeat that there is
plenty of work for all in this fileld of investigation. I think

it is falr to say that we could be very helpful . to almost anyone
vho 1s interested in work of this type. We are ested in

your methods and. I an sure we would be glag to e ge information
with you on spectrographic probl ms In” general. I have no: doubt
that you will be able to find finasncilal support for your work, and
in view of this fesling I should like to téake this mesns of inviting
you to visit us and to go over with us the many s of this
interesting technical problem as Lurther baokﬁroundvfor the continua-
tion of your own study. VWe are extremely interested in knowing
vhere there are reliable laboratories to which-w k of this kind
can be referred. 1t 1is highly advisable that” labo‘&tories of this
type be avallable in many parts of the United States. Hany
industrial plants need services of thls type. The great difficulty
i1s that certain of the laboratories now engaged in this work lack
elther competent technical Workers or persons familiar with the
practical and pbysiological consideration. It is not enough that
an analyst 1n this fleld should do a geod job of anelyzing & sample
that 1s dellvered to him. He must know that the sample so 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 actually 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
C.C.: Dr. Graham Edgar
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