July 12, 1968

Douglas L. Worf, Ph.D.

Office of Research and Development

U. 8. Public Health Service

‘Department of Health Education and Welfare
Washinmfon, B.C.

Dear Doctor Worf:

I have reviewed the document which you left me, and a few comments on it seem to
me to be indicated. I have not gone into the details, however, and if what I say
herein should raise questions in your mind or call for documentation, I shall be
glad to respond accordingly.

I think I should make one ‘additional comment. My associates and I have been gathering
infarm&tlon oni this subject for some forty vears, HMuch of what we have done relates
divecfly to oéuupational problems, but many aspects of the general environmental
situatlon with respect to lead have been touched upon or investigated in some depth.
It has not been possible for me *to publish all or even the bulk of the phys1ological
and medical 1nformation so acquired, during the active years of my headship of this
Department and Labnratory. I am now engaged, or I should say, preparing to. engage,
in asst mbllng‘ appgaising, and preparing this information for publication, This will
take tzme and‘nard|w0rk, but I hope to get the useful data into print, Some of the
needs set forth in page 2 of your memorandum fall into line with these efforts., I
believe, fox example, that we shall be able to set up an equation whereby the
approximate body burden of an intact man can be calculated from certain analytical
findings pIus a‘reasonably satisfactory history of his experience. I think we have
acequ&te data on all of the pavameters'that enter into the formulation of such an
equatlon, and it will turn out 'to be fairly simple to arrive at values that will
come very closp to the truth., A beginning was made by my former associate, Theodor
Sterling, but I could not find the time to work with him on the physiological factors
involved, as I interpreted then,

There are other aspects of- the entire problem that can be solved fairly effectively
by the detailed examination of available data. So much for page 2.

In your skeleton discussion on page 3, certain statements require amplification. I
shall not attempt to provide this, but I shall comment on some points which I believe
to be either false or misleading., As to the need for amplification, I consider that
the listing of the clinical manifestations of lead poisoning is unsatisfactory, both
as to the matters included and the matters omitted. The "understanding of the effects
of high dosages of lead" is not well known. Few physicians have any real understandinb
of the matter, ‘while, none except physicians have anything approaching understanding
This is one of the real difficulties of the situaticn. Because lead peisoning has
occurred for cenﬁuries and is mentioned in virtually every text book on medicine,

it is assumed that 21l doctors know much about lead poisoning., The average physician
in our day has never seén,or handled a case of lead poisoning. You should know what
happens in the courts and compensation agencies of the land, when controversies arise

simply because a practicing phygian has encountered this disease for the first time,
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and has no idea what to do about it. The reason Tor this lies in the fact that
the cases are mostly industrial and that these are handled by industrial physicians,
simply because of the organization of our society.

There are ‘other statements that are altogether too. meager in scope to carry their
weight,'but I shall not ga further at this time, One statemenit inm the fifth
paragraph on page’ a‘“awever, must be singled out for eriticism. ' It is said that
"25 fo 50 percent ‘'of the respiratory intake may be: retained and absorbed," I
have not eq *ed "m’temtipn with absorptian, for the reasqn.that this cannot
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Incidentally, it is this very matter which has been responsible for our controversy
with John Goldsmith over. the 51gnificance of lead in the ambient air. He insists

on his nterpretation of certaxn of our data, which are not susceptible, at present,

of qaant*tatzve as sessment The ewidernicz for: the greater significance of the absorption
of lead from the alimentary *ract *han from the regpzratory tract of our experimental
subjects under normal (coﬁtrol@ ccnditions is overwhelmina, but the data have to be
exanined carefully and in‘detail, in the absence of convent:onal assumptions, in order
to apnreciate\this fact.‘ No such exderiments have ever been carried out before, and so
a uumber mf fallacies in gur pwevzous‘ideas have been revealed. Indeedb it is
““ev1sely becauge many of the earlier‘conCepts appeared to be poorly based on reliable
data that we undertook these troublpsmme pedestrian and cdstLy eAper‘ments, beginning
{(as to these concerned with the absbmptian of abnormal amdunﬁs ofl lead: from. the
aliﬂeﬁtary tract) in 19389,

Only two other flat statements, both occurring in the Summary {page 5) call for
cqually flat contradictions.

1. It is said that:- "lead as an environmental pollutant /vhether of the air and
water, or of the food and other beverages {my parenthesis)/ is only 40 years old and
is rapidly 1ncreasing. The fact is that there is no vround for any part of this
statement. CPrtainly lead waa discharged Ifrom the tail=-pipe of an automobile for
the first time in 1923, but lead has been dispersed into the air from a variety of
other sources for a very long time, and even now, in certain localities, more is
emitted infto the air from certain industrial stacks than from automobiles., There
are other sources of long persistence, but I shall not labor the point. You will say
that your statement is approximately correct quantitatively, and therefore is not
entirely false, but I must insist that this even in the quantitative sense, is pure
assumption, The behavior in the air of the lead from the exhausts of automobiles is
such that no rough assumptions darée be made. There is suggestive evidence that its
dissipation in the atmosphere and its eventual depositﬁva in the seasiare of such
character as to have brought about, or are near to bringing about, an approximate
°qu111brium, so far as the lower layers of the atmosphere are concerned. Do not
interpret thege statements as representing facts, All I am saylnz is that the
simple facts are such that they may well be true, for aught you or I know. I have
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good reason to be skeptical in this matter, for I have had to alter my views in recogni-
tion of cold facts on several occasions, I am cautious in my appraisal of the meaning
of certain unexpected facts, such as, for example, the incontrovertable evidence that
the lead in the air of Cincinnati, on an over all geographic basis, has been decreasing
since tha middie forties., I think we khow something of why this has occurred but it

is not ‘all that cleay,

The otlier statement to which I must take exeeption is that:~ ' 'Tead accumulates in man
with ade.f This may be true, but there are very good reasons, supported by sound
data, to 1naicate that it is not true under the conditions of exposure to lead as it
oceurs in the. ge al environment. There is no doubt that when the intake of lead
into the body 3 es-a certain ‘sustained level, as in our experiments, or in industrial
exposure. of ceor types -and at certain levels of dosage, progressive accumulation
occurs in the body. I ‘can give: you chapter and verse, in the form of sound data, to
prove thnse gta his, others have atated what you have restated, but none of them
have taken the trouble to sort out of the popu‘atzon under investigation those persons
who haVe been, sub‘~‘©ed to expcsure to lead well beyond that represented by strictly
venera’ enviyronmental conditions, ILead accumulates in man, for long or short periods,
whenever the persistent intake exceeds the physlolqgical capacity of the body to
élimin%te it. 5WM iin the limits of the day-bo~day exposure to lead of normal healthy
persons tnhfigﬁi “'i, our balance experimenos aloneé indicate clearly (w1thout the
absolute proof that. could be obtained | by post-mortem analyses of tissues) that any
accumulaﬁlon< t ‘'ogcurs in the bodies of our subjects in either pnil or is so small
as to be 1ns&°_ ficant in a 11fe~time. Analyses of selected cadavers (too few to
grovide proof dut: too numerous to be iﬂnored) tend to confzrm this view. The evidence
ig that the new=bora child of "normal’ (in the sense of our discussion) parents
conta11s very 1 e lead, but that by -the - time.he iz 3 to 6 years of age (and is
aubsisting on a mixed (rather than a mlls d1et “hicﬁ is very low in lead), he has
acQUireda quantity of lead in his body which increasos with growth without aliering
upprec%ably the concentration of lead in the tissue, He is, in other words, in
equilibrium w1th his environment as to his general 1ntaﬂe and output of lead. From
that point on, the body burden of adults of the "mormal” type varies with the general
level of their 1nmake of lead, which varies with their size, physical eifort, and
dietary choices. - Some through choice, take a relatively high lead-containing diet
throughout most of their lives. They wind up with a body burden as bzah perhaps,

as 400{ milligrams 'of lead, most of which is dispersed in 12 to 15 kilograms of
skeleton (mdstly;mineral) Its highest concentration is of the order of about

40 parts of lead! per millinn parts of bone. The Peruvian skeletons have been said

to contain up to! 110 parts of lead per million parts of bone, Some eat lightly of

a low lead diet, and have a body burden of, say, 100 milligrams. Many women and

many other persons. in low economic circumstances (poor to moderate nutrition) fall
within this category.

Now what I have sald above has not been proved beyond doubt, but it appears, on
reasonably good evidence, to be true ~ in fact, on much better evidence than that

which dociments our current views of most of the cother mineral elements. You will
4ppreciate, therefore, why I object to statements that fly in the face of such
evidence. People who have fragmentary evicdence are prone to interpret it decisively,
while %those who have more,comprvhcnsive evidence have guestions in proportion, and tend
to be modest in their representation of facts. :

I have gone to considerable length in conveying my viewpoints, simply because I
sensed in you a willingness to be objectively critical., I would like to see tiis
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problem, and kindred problems of envircnmental health, settled on evidence. I
recognize the position (and the accompaning pressures) of persons responsible
. for the health of the public, but I do not assess the responsibilities of the
physiczan 1nvest1gator as being one whit less binding.

It was a‘pleasure to see you and your‘associate, and. I hope you will come again.

Cordially yours,

‘Robert A. Kehoe, M.D.
Professor Emeritus of

QOccupational HMedicine
RAK:wp

P.S. My secretary will reproduce the two bulletins which I showed ydu, when
she can find the time to do so., You may expect their delivery within a
reasonable period of time. It would be well if you were to send me
your official title and address, so that these photocopies will not go
astray.

RAK
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