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%B LEAD INDUSTRIES ASSOCIATION, INC.

202 MADISOM AVERUL

4 NEW YORK, . Y, 10017
% TELEPHONE — AREA CODE 818

oA 0000
Xy M, 1964

To AL} YeamDars ¢f tbs Heslth and Safoty Camitteos

Attached for your information, cozments an’ criticisme
s a oopy of & wark proposal bty Dr, Vallee of the Harvird Medical
Schools As you reoccder this wes discussed ta-isfly st our Health
and Safety Coxzittee Meoting as Agends Itec Fo. 4.

Will you plesse let »e have your thoughts on the
@ suitability of this type of research to Deet the incCustry's needs and
whetlier you would 1ike to make changes and suggestiicns to Dr. Vallse?
When we have obtained your cocrwnts we will ask Dr, Vallse to write
us & proposal and develop & contract for research which will than be
subeitted to you for an approval or disspyroval,

Very truly yours,
&&q -2)7 ‘?O“a-'z/

Don G, Fowler, Secretary
Health and Safety Committee
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A Blochernical Approach to Lead Toxicity

Boert L. Vallee, M,D.
Biophysics Research Laboratory
Hirvard Pedic:i School
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The diagnosis of lead poisoning has depended both
on the identification of this elerent in sa:plé: of blood
and urine and upon the clinical manifostations observed
subsecuent to exposure. However, the analytical chemis-
try of lead as well as uncertainties surrounding fts
retabolisn have resulted in rajor discrepancies of dota
obtained and of theoir interpreotation. This has ccaplicsa-
ted the recognition and manacesment of the disease., For
the saze rcasons, the evaluation of the clinical state
of industrial workers exposed to this occupational hazard
have presented complex prebleas, both redical and legal.

Efforts to clarify the basis for these uncertainties
have not been satisfactory. This mzy be attributed in
large measure to the circurstance that the metabolic role
of zetals in general, and that of !c3d\in narticular, have
been uncerstood poorly. It has certainly not beosn possible
to reduce the clinical manifestations to a reaningful set ‘
of blochenical denozinators.

In recent years nuch has beon learned about the inter-
sction-of cetals with racrocolecules in general and proteins
{n particular, especially those with enzyzatic function.
Lead, 1ike rercury, csdnius or zinc,the elenonts of the
118 group of the periodic syster, interacts preferentially
with sulfhydryl groups of both sinple and complox rolocules.
Slncg sulfur groups play a major role doth lnbtho stabilizs-
tion and function of proteins and eniynmes, major disorders
ray be oxpected whon excess quantities of motal are

available for {nteraction with and blocking of these groups,

Thus, peripheral neuritis and encephalopathy which accompany
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tntoxication both with mercury and lead aznd, of course,
: {:a other elements has been attridbuted to the formatfon of

such mercaptidos, The therapecutic relief often obtained

by means of cgonts such as SAL {5 duo to their successful
2y corpetition for the toxic wmetal ion.

1 ' HHowever, not enough is understood currently to

] integrate the results of sporadfic investipations that have

been conducted, It seeps clcar that a more rational

diagnosis end therapy could ensue {f systecatic studies

were to be conducted to localize the interaction of lead

and to ascertain the stability of the complexes formed -

and thelr functicnal or toxic irport,

, A nueber of observations suggest that lead inter-

] fores with hezoglobin synthesis and, in fact, at differ-

@ ent stages of the synthetic pathway of porphyrins. It
has been shcwn, for exazple, that lead may inhidbit the

synthesis of §-anino levulinic acid from glycine and

N e e v

succinyl coenzyce-~A, the synthesis of prophobilinogen
from é-anino levulinic acid; and the synthesis of henme

4 fron protoporphyrin and fron. It is known, noreover, that
patients with chrornic lecad intcexication excrete increased
e quantitics of urinary coproporphyrin and uroporphyrin,

- prc:uaably‘as a’ consequenco of {ntorferenco with the saze
] critical steps {n the mechanisn of hone synthosis,

Ne ourselves have shown that lead may displace the
9 functionally essential 3inc atons of various 2inc con=

taining entymes, roesulting either {n complote {nactivae

‘ﬂ’ tion or {n the alteration of the activities of a given

entyns, It seens most Jikely that the actual concentrae
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tions of lead {n serum and urine are but the resultant
of the complex interactions of l¢ad with many molecular
specios that nust be expected in a heteropgenous environe
cont such as cellular and serunm proteins constitute, _

Ve therefore propose to study critically the role
of lead in Xeze synthesis and tle resultant changes in
sorun and urlne lead concentraticns of living anieals,
cicployed as test systems for the cocels that can be
cevised. Thus for instance, it would be of great in-
torest to know whether or rnot lead blocks the motal
binding site of transferrin, the iron binding globulia
of serum, which {s a critical {ntcrnediate in iron trans-
port and hLene synthesis, '

Our latoratory has a lonzstanding tradition of work
in this gencral ares and {s fully eouipped for analytical
cherical work by ecission spectroscopy, stozic absorption
spectroscopy and microchenical analyses to deal with
problens posed either bty isolated protein systens or those
xhich may be encountered in living anirals and san, VYe
are sirilarly equipped for all phases of protein cheristry
and enzymology.

In the past, our studies have boen concerned with
the role of ziné, copper, magnosfun, arsenic, nickel,
cadniun and chromfun and our efforts in this regard are
a natter of literature rocord, ‘o feoel cortaln that stucloes
of th& typo here sugpested would clearly advance the ains
of the Institute and we would he pleased to nale specific

suggestions for future studfes {f this should be desiradle,
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