July 6, 1948

- Mr. Manfred Bowditch,

Leada Incgustries Association,
Y-l Lexington Avenue,
New fcrk City 17.

Dear lManfred:

I am glad to ccument on your lelter oi July 1 and its enclosures,
and what I shall say 's precisely what I should be prepared to say
rublicly, &t the meeting 0L 2= 37 or elsevhere.

Flrst, there can we no doubt that the practica&l hezards of occupa-
tional lead expcsure vary tremendously with the chemical composition
and pnysical state of the compound or ccmpounds suspended in the alir
breathed by workmen. I h&ave never said or thought anything to the
centrary. It 1s obvious that galeneg, suspended in the air in connection
with mining operations, presents & quite different problem from that

of the same concentration of metallic lead and/or lead oxide, distri-
buted 1n the atmosrhere of & smeller or foundry. One 1B substantially
haermless. The other in the concentration of 1.5 mg. per lu cubic
meters 1s dangerous for prolonged periods of exposure in excess of
one to two years,. AJ1his 1s not wholly & qQues.ion of solubility, but
is in part a matter of state of subdivision and shape of particle.

No doubt the solubility and chemical reactivity, (i.e. nature of the
chemical compound,) are important factors of the practical hazard of
lead cowmpounds, out the physical factors s8lso influence the matter
tremendously .

-

Second, when we spesk of toxicity, we must be sure whereof we are
speaking. Falrhall, with his customary diff'iculties of cerebration
and personality, confuses the issue, not by misquoting me, but by _
failing to understand what elther he or I i1s talking about. Toxicity,
in the toxicological laboratory, may have mednings utterly unrelated,
or only indirectly related, to practical hazard. When I spoke
(correctly) of the toxicity of tetrsethyl lead, I was talking about
the letna]l properties of & material that was known to have been
absorbed, and about the effects upon the functions of tissues inc*dent
to the presence therein of & known quantity of lead. I did not under-
take to say what its final form or chemical combustion 1n the tissues
might be. My purpose ln the article cited was only tc point out that
vhen one administers lead chloride or lead acetate (dissolved in water)
intrevenously, the mortality among’ experimental animals corresponds to
thet which results from the intravenous injection of 8 corresponding
quantity of 1ead as lead tetraethyl. I did not say, and in fact, did
not discuss,in this relationsnip, the practical industrial hazards of
tetraethyl lead. Fairhall knows full well that I have stressed the
seriousness of these hsazards,, thelr mechaniasms, and their control. He
simply cannot bring himself ever to be rational, sensible or relevant
in any matter that involves me &nd my dcings and sayings in relatiocn
~ to lead. 71hat 1is, of course, understandable, but 1t is childish &and
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also dangercus. But to resume the discussion, toxicity, in relation
to @& cell or a collection of cells in the body, 18 cne thing. The
potential toxicity of & material outside the body, on the skin, in

the alimentary tract or even in the resplratory tubes and &ir cells,
is quite a different matter, ~..uce any evidence of toxicity depends
upon the abillty of the meter.18l to gain access to the tissues. From
thhen on what happens will depend upon where it goes and how it 1s
disposed of, but, 1f it does not get in, 1t exerts no practical threat.
The general blologist knows this and has long since pointed out thsat
there is no necessary relationship between the teoxicity of a substance
for unicellular organlsms, &nd that for complex forms of animal life.
I repeat, therefore, let us know what we are talking about.

Third, there are very few sound "clinical and experimental data, in
relection to the various compounds and subdivisions of compounds
represented individually or collectilvely in lndustrial environments,
whereby we can set tolerances. I and my &ssociates ‘have the most
precise and best correlated data avallable on thic matter, I &m sure,
in relation to a number of sltuetions, but with one exception, namely,
that of exposure to.tetraethyl lead, they are not qualitatively &nd
quantitatively adequate for the purpose. We regard this problem as
requiring extensive investigation, &and we have planned & program of
huwan experimentatlon &long this line, comparable to our work on the
ingestion of lead. Until this 1s done by ourselves and/'or others on
a comprehensive scéle in the laboratory or in industry, tolerances
cannot be set with much better background than now exists.

Fourth, & standard not related to the environment, but tc the extent
of the lead absorplion,could be set up, with every assurance that it
wi1ll stick indefinitely. This cannot be done in relation to stippling
or to quantitative estimates of vasophilic material in the blood, for
these physioclogic responses are not dependent primarily or solely upon
lead absorpllion. There is no point whatever in adding confusion to the
existing confusion by promoting reliance upon &ny such procedure. One
will have to measure vy &approprlate specific analytical means the
extent of the absorption of le&d, as shown by the lead concentration
in certain body fluids. When this 13 done, no important considersation
need be given to.the nature of the exposure or to the compound
involved. Danger, or the lack of 1t, can be expressed adequately in
terms of the concentration of the element. In relation to both of
these matters (l.e. vasophilic material in the blood, and lead concen-
tration in blood, .urine, etc.) the data &re &vaileble to prove my
statements, and therefore no serious question of fact exists. Here

we return to the problem of toxlcity. .[There can be no very serlous
douvt that the extent of the risk of poisoning from lead which has
dctually been absorbed into the body, relates to the quantity absorbed
and not to the nature of the compound to which the individual wvas
erpc=ed. (There may be &n exception to this, but for the lower levels
of prolenged &absorption and accumulation in the body this statement can
be accepted as valld with little or no doubt) Thus, 1f we were to
rezort to such & standard, we could ignore &ll controversial &nd
confusing metters related to the "toxleity", solubility, state of
subdivision, of the several industrlel lead compounds and devote our
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attention to the malntenance of safe conditions for the men.

Finally, I do not believe it l1s elther practicel or necessary to under-
take &t this time to set standards with respect to maximum allowable
concentrations of various lecd-containing industrial materials in the
atmosphere of working establlshments. Bloomfleld's standard, a con-
siderable improvement over that of Duckering (as promulgated by Legge)
is largely & bench-mark - a reasonable approximetion of the general
situation. It relates to certain conditions and nct to others. It

is at once 100 high and too low. But it serves & useful purpose among
the initlated, &nd hurts the ceuue very little among the dogmatic and
ignorant. Until we are in better positicn to substantiate other
figures, we had betiter leave 1t alone. We do not need & new standard
ol this kind ne&rly so much as we need perfcrmance in line with the
implicetlions and the purposes of the present standard. It 1s certaln
th&l our knowledge 1s nol &ltogether adequate, but 1f American lndustry
vere to do half as well a3 present knowledge would justify, we would
not be engaging in this kind of & discussion. .

Slncerely ycurs,

Kobert A. Kehoe, M. D.
FTAK ef

i £ ZAG G



