June 9, 1967

¥r, John a. Maga, Chief
Burcau of .ilr Sanitation
Dopartment of Public Health
2181 Berkeley Way

Berkeley, California 94704

Iwar John:

I appreciate very much your having sent me a copy of the report of the Departmont
of Public Health entitled, "lead in the Enviromment and Its Zffects on Humans,”

I have been very busy, as you may well expect, in undertaking to fulfill certain
obligations, among them the APEA "Guide,”’ snd I have not completed my review of
the report. I shall do so as soon as I can find the time, There are, however,
certain statements and conceptions in certain of the Sec¢tions {(Chapters?) which
I have covered that seem to wme 0 bo open to comment or criticisms, and I pass
some of the latter along at this time for what they may be worth., The principal
Section to which I take certain exceptions 1s VII -~ Health Bffects of Atmospheric
Isad In California, ¥ would suppose that John Goldsmith is vesponsible for this
Section (anu seversl others), butl since no specific author is indicated and the
report came from you, I direct my reply to you with a carbon copy, for such use
as you may thinit desirable,

I would start out by suggesting that the title of this section is “loaded,”
altiiouzh I would not suppose that this was intended to Le. Howeverg; since any
narmful effects are puraly speculative, and the observed effects axe in the realn
of the physiological differentiation, to zone extent, of the behavior of inkaled
lgad from that of ingested lead, I would regard this title as a bit less than
realistic, However, this is of little mowent.

It is not of small moment, however, that the first statement in 4 - Introduction,
iz a flat acceptance, as fact, that "lead is thoroughly implicated as a causative
agent {(without regerd to quantijy) in = = = liver and kidney damage {(and in)
mental retardation in children. The statements in ¢he literature that these
things are true, do not “thoroughly implicate” lead in those matters, and unless
one qualifiep the stutement with the description of the nature of the lesions
and the conditions under which they occur, the indication hete is that the whole
fabric of thiscontroversy has becn fully digested and settled., Such is not the
case. In the course of an acute intoxication, certainly the liver and hkidney
show evidence of reversible taxic change, but this is & far cry from the chronic
effects that are the burden of the controversy, with particular respect to nephrit.
I know of no pathogenic process that is regarded more dublously by more compotent
ciinical and pathological vbservers than that which relates to the production of
chronic nephritis by lead, :

It is true, without doubt, that children who have survived, after a bout of lead
encephalopathy that has resulted in a greatly increased and persistent (for days)
intracranial pressure, have suiffered gross or focal brain damiage and have given
evidence therealfter of severe central nervous impairment. Howaever, there is no
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uocumsntary evidence with which I am Zamiliar that children who have had the mildew
iorms of lead polsoning, including the lesser sovere types of encephaloputhy and

have been found to be nentally retarded, were not mentally retarded beiore becoming

i1l from the ingestion of lead, Indeed, there is a distinct impression that the

very young children that are afflicted with pica are abaormal mentally. I was
inciined, as a pathologist, to the bellof that the absorption of lsadc in the byain,
within apprxopriate limite of concentration, would cause actual celluiar camage, Ko
one, iLowever, has succeeded in finding evidesnce of damuge in the byain that can e
attributed to the specific effects of lead., It is of ianterest, in this connection,
that tho encephaiopathy of tetracthyllead poisoning either sesults fatally ox in
complote recovery without sequelag. I oo not maintain that, elther here or in
eucephalopathy due to the absorption of ilporganie lead, no casage occurs, I say,
simply, that a3 of row there is no such evidence. Wo are dealing here with a post hoc,
ergo propter hoe iype of reasoning, both oy and against this hypothesis., (Incidentaily,
Scheper's articie in the Archives 1z cited as an authoritative reference ag to the
pathologic respounse to the absorption of tetracthyllesd. I can think of no wore
unroilable source of information, He appeared in this Symposium a8 an wninvited
substituie for John Zapif, snd since be came as the spokesman for the Haskell Laboratory,
I had to show him and John profossional courtesy. The paper he submitted was =zn
atrocious botch, which I had to edit very carefuliy in ordey to make it acceptable at
all. I did so rather than stage a yow in which I would have appeared to be an uttex
boor., I am sorry now that I didn't stage the row, and aszk John Zapf to have the xeport
sbepared by others of his stalf, since the article has been clted by several serious
investigators, because of ils setting., I conslider the pathological descriptions which
were his primsry contribution €O this ezperimental work, 1o be essontially worthioess.
The anaiytical work, done by others ils reliable.)

As to tho influence of lead on the synthesis of hemoglobing, it is haxdly proper to
roior to this in son-quantitative terms, as though it constituted a function of the
absorption of the usual Quantiiies of lead into the body, The evidence is sound, I
bolieve, in indicating that this occurs only when the councentration of lead in the
bouy da within a certaln range., e should qualify the statement by including a clause
to this effect. This might Le regarded as an unduly critical attitude on my part,

but it is an astonishing truth that many people who should know better, fail utterly

to appreciate the importance of this principle of toxicology. 7This failure has been
aoteworthy in the present situation, and therefore it should be combited by suitable
carg on the part of critical writera, ‘

statements justifying the third paragraph of the Introduction can be found in the
literature, as can very many another that 1is dubious., I have nevar found the slightest
cvidence that this is true, oxcept under circumstances in which workien have been
removed from thedir primary job invoiving excessive exposure to lead (whether 1l1l or
not), and moved into, or returned buck into,a position involving “less or little”
cxposure, after haviang suffered a bout of intoxication. 3Statemants of this type have
beoen made loossly in considerable profusion, by investigators who do pot have the
detailed tnformation about the activities of the person or persong fnvolved, It is
rare, in our exporieuce, that the concentration of lead in the soft tissues and in the
biood {and bone merrow) remains at a sufficlent level to give rise to wbnormalities

in the porphyrin mcstabolism after the lapse of 12 to 18 months., The concentration in
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the bone, in particular in the dense structure of the shafts of long bones, rensins
elevated ior u long time, because, no doubt, of the very siight vascularity of these
structures. But there is no evidence that any type of discase (other than gross
ogtooporosis) or metaboelic disturbance exercises any inmpoxtant influence on the rate
of loss of lead therofrom., After the initial period of relatively rapid loss, over
the seriocd of a few or many months, Gependent oa the body burden angd the time involved
in acquiring it, the curve tapers off to sn almost level ling above and nearly
paraliel with the base line. . :

Yerhaps the most serious error ln the report, from the aspect of inadvertent misguoiation
{the referemnce is to the Harben Lectures) is found in the last paragraph of the
Introduction (page i19), in which is tho statement that "less than 0.08 milligram of lead
Jer 100 grams of bicod, and ~ =~ = ~ less than U.10 millipras per liter {in the urine),
are considered to be within 'mormal’ limits.33" I cannot understand how this statement
can have been drawn from the Harben fectures, in which the "normal” ranges in the

blood and urine are defined with care, as is also the abnormal range that is unsssociated
with iliness of any type. Thwe threshold value above whiclhy, in our expericace, all
deviations Irom normal health and well Dodng occur, i1s 4lso stated precisely, This

does not ueen, of course, that the mere exceeding of this threoshold regults in illnaess
or biochemical abnormality {although the latter is found to ho tho cage not infrequondly).
Rather it only means that no saign of illiness has been found below this level, X

cannot accept the parenthetical remark "{even though blood and urine amino-levulinic
acid lovels may be high)." I do not believe this is true, for while our experisnce with
this phencmenon is not warldy so extonsive as that with the porphyrins, ws have ot

seon such findings exacept in assoclation with values at or above the threshold of

danger in the blood, It muy e that these phetowmena continue for & time after the

blood level decreases, following the cessation of exposuro. I cannot be sure of

this, one way oy the other, sincs we have not followed tho amino-levulinic seid long
enocugh to cover the possibillities to my satisfaction., UWe shall continue, however, 1O
investigate this wsatter. But oy point is, that I would not make such a statement,

avon perenthetically. and in order to make my position guite clear, let pe say that

if this woxe true and 1t could be ascribed reasonably to the eifects of ieuad, I would

be entireiy willing to regard it not as ithe forerunner of lead intozmication but as
intoxication, The interference with a rvecognizably sipnificent physiological fumnction
in my book, is intoxication, whether temporary or, =0 to speak, prodromal. 2o fay

as I can see, the esteblishment of a threshold value for lead in the blood (for
physiological reasons, I <o not cunsider the rate of the urinary excretion of lead

to be anything like as precise &g the congentration of lead in the blood), to which
there is no exception, is a very crucial matter, since the blood, as a tissue which
participates in the distinet pattern of the dlstribution of lead in the body, vrovides
an excellent indication of the content of lead in the othexr soft tissues within
reasonable limits of variability, aud thereby pormits one {o estdmato, with fair
sccuracy, the quantity of potentiaily “effective” iead in the body. I should point

out right here that the statewent or the next page (poge 20, paragraph 3), that

"hioocd ~ = - laveis alone are ot adequate criteria on which to base judgmeats of

heaith effects in aduits, and certainly not for chiluren,” is indeed u bold statement,
in view of the evidence. Certainly the blood level does not signify injury or iliness,
but rather the danger of iliness, It iz clear here, however, that the latter is what

is meant, It should be so stated, &g by changing to some such cluuse as the following,
- "judgments as to the likelihood of tho onset of illmess.,” It should have been
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gualified, at least, By indicating that not ail persons agree on this matter. The
dincussion o: this matter, in the report, as well as the discussion of the “susceptibilit;
of children” in relation to the concentration of lead in the blood, is not a well-
balanced presentation of the lssues. It is much too declisive and, s0 t0 speak
“authoritative.” It is based on aecceptance of bits and pieces of data, and an
insufficiently critical consideration of clinical and analytical procedures, rather
than careful weighing of the evidence obtained in prolonged investigations, (I o

not expect your people to take the publications of the Xettering lLaboratory as the
yospel, but I do have some right to expect that they be given appropriate weight in
matters of this type. It is to Do rewembered that one point ufter another which has
issued out of this source for the past thirty-odd years, has been confirued
subsequently, the retson being that wo have never published prematurely or without
making a clear diiferentiation between established fact and opinlon. After a wealth

of experience with lead poisoning in adults and infants, before and since the
development and application of methods of analysis of high accuracy (so that comparable
and precise resuits could be obtained over the period of years since about 1938),

I have stated that we have not seen a case of lead poiscning in adults or infants,

in our practice ag a group, and in Cincinuati Hospitals, in which the concentration

of lead in the blood, at the onset of illness, was less than 0.08 mg. por LU0 grams.
{We have yiven a satisfactory range to this sawe situation in the urine, but for
varicus vhysioclogical reasons this must remain as a range, rather than a point.} I
don't think this statement should Lo ignored in this discussion, Zoxr it represents

the longest and almost certainly the most precise critique of this matter that is
available, I{ and when we find exceptions to this,; we shall be the first to publish
teem, but I shall continue to maintain that the “exceptions” found clseowhere must bo
oxamined criticaily, on analytical grounds, and on the further crucial issue of
whether the blood was obtained and anslysed &t the right time or at some time apporeciably
later than ihe onset of tho illness,

I might continus my critique of the repoxt, with referonce to variocus statemenis

that relate to the physiolovgical Iaets and their interpretation, through the several
other sub-sections., I <o not wish to do thisg, since by so doing I would convey the
icea, waich is not intended, that ¥ consider the report to be more tian slightly
misieadinyg, aActually, I recognize that a greai deal of effort and concerxn for the
truth has gone into the preparation of this part of the report, It is not surgrising,
ror in any sense reprehensible, that certain pointa which I consider to be ¢rucial,
sclentdfically and hygilenically, have escaped the reviewer, or have been looked at with
less concern or with a diiferent viewpoint. another example of this is the statenent
on page 2i, paragraph 2, that, "nevertheless, the evidence suggests that when therv is
increased respiratory exposure over suiffliciently long periods, there is increased

lead storage.” This is simply untrueX and it is & most unfortunate statement. One
may suspect that this 1s true - numely, that under the conditions of intermittent
exXposure to lead, such as during the simulation ol the duration of the ordinary
cccupational exposure, some increment 0f thal absorbed finus its way into the skeleton,
witen the metabolic processes arw siow, and that this does not wzet out of the skeleton
and the body within the same pgoneral period of time, but the experimental evidence
gives no clue to such an cccurrence. On the other hand, when the exposure is continuous,
and sufficient in guantity, there is diyect ana valld evicence of accumulation oX

iead in the body. It is in watters of ihis sort, which irom the yhysiological (und
algso practical) point of view awe vital to our understanding of the behavior of lead,

# ag it has been stated,
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that the data have not been examiped with sufficient care, and statemnents have bween
wade somewhat loosely. In other words, there hus not been a clear distinction between
the presentation of the facts dorived from the data, and theldr iaterpretation into
opinion, ¢me cannot projerly object to the opinions, whether he asrees or disagrees,
Lut he wust object to the distortion, s50 1O speal, although anwitiing, of ithe facts
supported by data. Thoe other featuye of this same situation is the critical ascgeptance
or rejection of aata, me recognlzes, of course, that it is virturlly inpossible

te do this accurately without dizect and precise iaside information,

I shall not contioue the detalled ceritigue which I began, since, I dbsliesve, I have
iillustrated ny attitude sufficiently., This is a difficult pathway to tread without
appoaring to be unduly opinichated and carplngly critical. I seem to have gained
something of a reputation of the latter type in certain circles recently, and it is not
of the type that I would choose to Cultivate., Consequently, it is time for mw to

set back to my owa contrilutions o the literatule of this fleld, and to the balance
and care that 2re requiruwd to have them stand the test of tine. I awm indeed ioureossed
with the necessity of assembilng, studying, aupraising and publishing o much gzeatar
volune and variety of information than bas yet been done,

Zincoroly youwxs,

fohert we Hohoe, WdeD.

Frofessor Imeritus of

mcupntional Medicline
Bdliwp



