July &, 1948

Mr. Manfred Bowditch,

Lead Industries Association,
4zu Lexington Avenue,

New York City 17.

Dear Manfred:

I am glad to coument on your letter of July 1 and its enclosures,
end what I shall say is precisely what I should be prepared to say
cublicly, &l the meeting oi 2~37 or elsevhere.

First, there can pe no doubt that the prasctical hazards of occupa-
tional lead expecsure vary tremendously with the chemical composltion
and physic8l state of the compound or ccmpounds suspended In the alr
breathed by workmen. I have never said or thought anything to the
ccatrary. It 1s cobvious that galensg, suspended in the air in connection
wlth mining operations, presents & quite different provlem from that
of the same concentration of metallic lead and/or lead oxide, distri-
buted in the atmosphere of & smelier or foundry. ©One 1ls substantially
hermless. The other in the concentration of 1.5 mg. per lu cubic
meters 1s dangercus for prolonged periocds of exposure (in excess of
cne tu itwo years). This is not wholly a quesiion of solubllity, but
is in part a2 matter of state of subdlvision and shape of particle.

No doubt the solubility and chemlcal reactivity, (i.e. nature of ine
chemical compound,} are important factors of the practical hazard of
lead compounds, out the physical factors also influence the matter
tremendously.

Second, vhen we speak of toxlicity, we must be sure whereof we are
speaking. Fairhall, with his customary diiTiculitlies of cerebration
and person&lity, confuses the issue, not by misquoting me, but by
failing to understand what either he or I is talking about. Toxicity,
in the toxicologicel laboratory, may have meanings utterly unrelated,
or only indilrectly related, to practical hazard. When I spoke
(correctly) of the toxicity of tetraethyl lead, I was talking abcut
the letnal properties of a material tnat was known to have been
abscrbed, and about the effects upon the functions of tlssues incident
to the presence thereln of & known quantity of lead. I did not under-
take to say what its final form or chemical combustion in the tissues
might be. My purpose in the article clted was only tc peint out that
when one administers lead chlorlide or lead acetate (dissolved in water)
intravenously, the mortality among experiment&al animals corresponds to
that which results from the intravenous injection of & corresponding
quantity of lead &s lead tetraethyl. I did not say, and in fact, did
not discuss,in this relaticnship, the practical industrlal hazards of
tetraethyl lead. Fairhall knows full well that I have stressed the
seriousness of these hazards, thelr mechanisms, and thelr control. He
simply cannot bring himself ever to be rational, sensible or relevant
in any matter that involves me and my doings and sayings in relaticn
to lead. 1nat is, of course, understandable, but it 1a childish and
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also dangeruus. But to resume the dlscusslon, toxicity, in relation
to & cell or a collection of cells in the body, is one thing. The
potential toxicity of a mater 121 outside the body, on the skin, in

the alimentary tract or even 1n the respiratory tubes and alr cells,
is guite a diff'erent matter, =luce any evidence of toxlcity depends
upon the ability of the meterial to gain access to the tissues. From
then on what hsppens will depend upon vhere it goes and how it is
disposed of , but, if 1t does not get in, it exerts no practical threat.
The general bio¢ogist knows this and has long since pointed out that -
there is no necessary relationship between the toxiecity of a substance
" for unicellular organisme, and that for complex forms of animal life.
I repeat, Lherefore, let us know what wé are ta’k ng about..

”hird thepe are very few sotind ‘clinical &nd expérimental data, in
alation to the varioue compounds and subdivisions of compounds .
represented individually or collectively in Industrial environments,

whereby vwe can set tolerances. I and my assoclates ‘have the most
precise and best correlated data avallable on this matter, I am sure,
in relation to & number of situations, but wlth one exception, namely,
that of exposure to tetraethyl lead, they - are not qualitatively and
quantitatively adequate for the purpose. We regard this problem 8s
requiring extensive investigation, and we have planned & progrem of
human experimentation along 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 betiter background than now exists.

Fourth, & standard not related to the environment; but to the extent
of the lead sbsorpilon.could be set up, with every assurance that 1t
will stick indefinitely. This cannot be done in relatlion to stippling
or to gquantitative estimates of basophilic material in the bloed, for
these physiologic responses are not dependent primarily or solely upon
lead absorpltion. There 1s no polnt whatever in adding confusion to the
existing confusion by promoting rellance upon any such procedure. One
will have Lo messure Dy appropriate speciflc analytical means the
extent of the absorption of lead, as shown by the lead concentration
in certain body fluids. When this 18 done, no importeant consideration
need be glven to:.the nature of the expocsure 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 matliers (i.e. bLasophilic.material in the blood, and lead concen-
tration in blood, urine, etc.) the data are avallable to prove my
statements, and therefore no serious gquestion of fact exists. Here

we return to the pxoblem of toxleity. There can be no very serious
Goubt that the extent of the risk of pedl soning from 1ead which has
Saebually been @bsorbed into the body, reiates Lo the guantity absorbed
and not to the nature of the compound to which the individual was
etprmed (There may be an exception to this, but for the lower levels
of plelonged @bisorption end accumulation in the body this statement can
be accepted as valid with l1ittle or no doubt) Thus, 1f we were to
resort to suchn & standard, we could ignore all controversial and
confusing matters related to the "toxIcity", solubility, state of
subdivlision, of the zeveral industirlel lead ccmpounds and devote our
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attention to the maintenance of safe conditions for the men.

Finally, I do not believe 1t is either practical or necessary to under-
take at this time to set standards with respect 1o maximum allovable
concentrations of various lead-contalning industrial materials in the
atmosphere of working establishments. Bloomfleld's standard, a con-
siderable improvement over that of Duckering (as promulgsted by lLegge),
is largely a bench-mark - a reasonable approximation of the general
situation. It relates to certalin conditions and nct to others. It

is at once too high and too low. DBut it serves & useful purpose among
the initiated, and hurts the cfuuve very little among the dogmatic and
ignorent. Until we are in better position to substantiate other
figures, vwe had better leave 1t alone. We do not need & nev standard
of tvhis kind nearly so much &s ve need performénce in line with the
implicetions and the purposes of the present standard. It i1s certain
th&t our knowledge 1s nol altogether sdequate, but 1f American Iindustry
were to do half as well &s vresent knowledge would justily, we would
not be engaging in this kind of & discussion.

Sincerely jours,

Hobert A. Aehoe, M. L.
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