February 26, 1965

R. E. Eckhardt, M.D,

Director

Isso Research and Engineering Co.
Medical Resgearch Division

P,0. Box 45

Linden, New Jersey 07036

Dear Bob:

First let me say that I am pleaged to hear from you and
to be assured thereby that the relationships that have existed
between us for a goodly number of years are intact in both the
personal and professional gense. I say this most sincerely, despite
the fact that your query in this instance 1s not only double-
barréled but multl-barreled.

The primary answer to the basic quegtion of the human
hazard that is involved in the distributlon of lead on the surface
of the earth from all sources lies in the physiological reaction
or reactions of man to these environmental facts. The article in
"Secience" is only one of several in which this question is being
ralsed. It wlill be raised more vigorously and pointedly in a
publication which is scheduled (I think) for appearance in the
Archives of Environmental Health by Claire Patterson, who has been
talking widely (and wildly) on this subject for some months. (As
a geophysicist or geochemist, or whatever he considers himself to
be, he 1g, apparently a competent, studlious and dedicated scientist,
recently turned propogandist. As a biologist or physioclogist,
he has not even reached the level of a novice.)

The question, I repeat, i1s not what has happeneéd to the
surface of the earth, with respect to its lead content - although
this is important in a variety of ways and for various reasons -
but what has happened to men on that account. This is parallel
to the question of the response of man to the lead digtributed in
the air while it is falling, rapidly or slowly, to the surface of
the earth. As 1t happens the answers to these questions have
been obtained to a very large extent, for the reason that we have
been examining the facts in this connectlon, in a variety of ways,
since 1923, when tetraethyllead first came into trlal use in
gasoline. The initial experiments were not very enlightening, but
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those of the past quarter of a century have adduced some highly
uceful‘and relevant data. The argument from these data, =zome of
which have been presented and documented in the Harben Lectures
for 1960 runs thus, (many of the data were obtained in the early
1930'ci and have been substantiated by more precise methods of
analysis in the years since 1940)

‘ 1. There are many minute sources whereby lead enters
the human body. Some of these sources are natural, while many are
artlli%ial. These sources can be gréuped according to thelr origin
in soil, water, vigetation and animal 1ife (that csubsists on
vegeta ion, water and other forms of animal 1if§3and ailr.

. 2. In the pericd during which leaded gasoline has been
on the market in the USA (the only country and population that
have been investigated to such an extent as to supply valid data),
there has been no increase in the gross intake and output of lead
on the part of fairly large groups of pergong in the (largely
male) DEoulation of this country. (It is possible, since comparable
data are not avallable for the early years up to the middle
thirties, that there was some increase with the advent of the use
of tetracthyllead. This is most unllkely, however, since there
has been no further. increase during the period of greatest increase
in the use of tetraethyllead, i,e. since the middle thirties.
Instead| it appears that there has been gome decrease in the intake
of lead| from all sources within the Aterican population, during
the period of most effective observation (1939 to the presengﬁ

3. TFor the widely distributed lead in the present
environment to be dangerous to man, 1t must be available (through
the avenues of entrance) for absorption, and it must be in a form
quscept ble of absorption. Its presence on the surface of the
earth is not gufficient. It must be taken up into the vegetation
that is|food for man and animals and, thence, also, into the
tiseuesJof animals that provide human food. Xt must, further, be
In the water and other beverages used by animals and man. One
must ask further, what happens (as to ordinary cleanliness and
chemica contamination) to food from its origin in or on the soil,
through the harvesting, processing, distribution, and preparation
for eat ng (including cooking and contact with tableware)? If
this sounds like undue emphasis on detalls of negligible importance,
the opposite can be shown to be true. I am sure that the lead
content |of the food of Americans has been reduced from an earlier
level, by the wldespread attention that has been given tocleanli-
negs, a d to the composition of industrial processing equipment,
cans, cooking utensils, and tableware. (I can glve you verse,
chapter land book on many detalls of these matters, and some have
been published) Not all of these sources have been brought under
control, but the efforts of (for example) F.D.A. have borne fruit
not only in control but in public and technical education.
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L, Now as to the lead in the ailr, there is no question

whatever that lead occurred in the alr of industrial and urban

centers before the advent of leaded gasoline.
much because thers were no satisfacitory measurements.
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of people in Cincinnati (where the ccncentration in air ie
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As to the significance of the depogition of lead on the
of the earth, I can provide very little useful information,
the fact that it appears that much of this has been carried
rainfall, and that much of it reaches the sea, ultimately.
is true, it 1s to be expected, since most of the lead
ged from automobiles 1s soluble,in the form in which it is
ed. It would also be washed away from city streets
cally, thus reaching streams, and being borne as solute and
ed material until it ie converted to relatively insoluble
ds and (in relatively ouiet water) precipitated. I have
t that the sedliment in many streams and lakes, and in oceans,
s lead in concentrations higher than those in the water

and in
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Certainly, there is no doubt that the vegetation along
highways 1n this country and Canada (and doubtless elsewhere)
has more lead (mainly on its surface, I should suppose) on it
than that found thereon {or thereln) gome distance away, ags an

ression. of the deposition of one«~time, alr-borne lead from .
8 Up to the pr"sent time, no evidence has ‘been founu
; ‘Js affected in this mann
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There are here questions for further investigation.

Part of what I have sald above 1s speculative or based on frag-
mentary data. The ultimate fate of the minerals that are obtained
from the howels of the earth and scattered about has never been
determined in a satlcfactory manner. The facts concerning the
ﬂlgratLOn of the mineralg on the surface of the earth, and thosge
at vreater depth, and the relationship of these migrations through
the ceqturies and eons, to the phyeiclogj of DlanL and animal

life on the earth andnlts waters, could be a Lacinatlng study for
many 1% etlmes, and still leave many myoterles to be elucidated.
The geologisgts have learned many things and have inferred many
other0= Some members of that professional group appear to have
been unduly impressed with some of their fairly recent successes,
and have come to the apparent conclusion that their methodological
efforts have rendered %Jl other nethods ohsolete, and all other
one-time accepted facts mjths. I think they are due for a rude
awakening when they are conzronbed with some of the complexities of
,biolmg#c reactlon and adaptation. A little knowledge is a
dengerous thinﬁ, especlally in association with an extravagent
apprai al of the value of certain recent methods of inwvestigation.
New methods of 1nvestigation may open up a new universe of

nhenqm ¢na , butq@ﬁ mays; and often hagf merely enhanced precision in
the first or secoénd decimal place.

With kindest regards,

Sincerely yours,

Robert A. KXehoe, M.D,
RAK:meh
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