June 9, 1967

Hr, John . Maga, Chief
Burecau of Alr Sanitation
Lopartment of Public Health
2151 Berkeley Way

Berkeley, California 94704

Doar John:

I appreciate very much your having sent me a copy of the report of the Department
of Public Health entitled, "lead in the Environment and Its Effects on Humans,"
I have been very busy, as you may well expect, in undertaking to fulfill certain
obligations, among thom the AVHEA "Guide,”’ and I have not completed my review of
the report. I skall do so as soom as I can find the time, There are, however,
certain statements and conceptions in certain of the Sections {Chapters?) which
I have covered that seem to me t0 Lo open to Comment oF 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 Californjia. Y would suppose that John Goldsmith is vesponsible for this
Section {and several others), but since no specific author is indicated and the
report came Irom you, I direct my reply to you with a carbon copy, for guch use
as you may thinkt desirable,

I would start out by suggesting that the title of this section is "loaded,”
altiough I would not suppose that this was intended to Le., However; since any
narmful effects are purely speculative, and the observed effects axe in the realwn
of the physiological differentiation, to some extent, of the behavior of inhkaled
lesad from that of ingested lead, I would regard this title as a bit less than
rezlistic., IHowever, thiws is of little moment.

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 qualifies the stutement with ithe description of the nature of the lesions
and the conditions under which they occur, the indication here is that the whole
fabric of thiscontroversy has besn fully digested and settled, 3Such is not the
case., In the course of an acute intozication, certainly the liver and kidney
show evidence of reversible taxic change, but this is & far cry from the chronlc
eifects that are the burden of the coantroversy, with particular respect to nephrit:
I know of no pathogenic process that is regarded moxe dubiously by more competent
clinical and pathologilcal observers than that which relates to the production of
chronic nephritis by lead, .

It is true, without doubt, that children who huve survived, after a bout of lead
encephalopathy that has resulted in a greatly increased and persistent (for days)
intracranial pressure, have suffered gross or focal brain damage and have given
evidence thereafter of sevore central nervous impairment. However, there is no
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uocumentary svidence with which I am familiar that children who have had the mildex
iorms of lead polimoning, including the lesser severe types of encepnalopathy and

have been found to be mentally retarded, were not mentally retarded beifore becoming

iill from the ingestion of lead. ZIndeed, there 1s a distinct impression that the

very young childrea that are afflicted with pica are abnormal mentally. I was
inciined, as a pathologist, to the bellof that the absorption of lsad ian the brain,
within appropriate limite of concentration, would cause azctual ceollular camage, No
one, towever, has succeeded in finding evidsnce of damage in the braim that can be
attributed to the specific effects of lead. It 1s of interest, in this connection,
that the encephaiopathy of tetiavthylicad poisoning either sesults fatelly or in
complete recovery without sequelav. I uo not maintain that, eithber here or in
euncerhalopathy due to the absorption of inorganic lead, no uamage occurs. I say,
simply, that as oX row there is no such evidence. Weo are dealing here with a post hoc,
ergo propter hog itype of reasoning, both {0y and against this hypothesis. (Incidentaily,
Scheper's articie in the Archives iz cited as an authoritative reference ag to the
pathologile response to the absorption of tetrasethyllead. I can think of no wmore
unrediable source of information, He appeared in this Symposium a8 an wninvited
substitute for John Zapi, snd zince he came as the spokesman for the Haskell Laboratory,
I had to show hims and John professional courtesy, The paper he submitted was an
atrocious botch, which I had to edit very carefuliy in ordeyr to make it acceptableo at
ali, I did zo rather than stage a yow in which I would have appeared to be an utter
boor., I am sorry now that I didn't stage the row, sua azk Jjoan Zapf to have the xeport
grepared by others of his gtalf, since the articie has been cited by sevoersl scrious
investigatoras, because of its setting, I conslder the pathological descriptions which
woere his primery contribution to this esperimental work, to be essentially worthloess.
The analytical work, done by others is reliable.)

As to the influence of lead on the synthosis of hemowlohing, it is hardly proper to
reior to this in von-~quantitative fterms, ’s though it constituted a function of the
apsorption of the usuasl quantities of lead into the body, The evidence is sound, I
olieve, in indicating  that this occurs only when the conceuntration of lsad in tha
bouy ig within a certasin range., (me sbould qualify the statement by including a ciauvse
to this effect. This might e regarded as an unduly critical attitude on my pat,

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

to appreciate the fmportance of this principle of toxicology. This failure has been
noteworthy in the present situation, and therefore it should be combuted Dy sultable
carg on the part of critical writsra, ¢

statements Jjustifying the third paragruaph of the Introduction can be found in the
literature, as can veory many another that is dubiocus., I have nevar found the slightest
evidence that this is true, oxcept under circumstances in which workien have been
omoved from their primary job invoiving excessive exposure to lead (whether ill or
not), and moved into, or retursed buck into,a position involving "less or little"
cXposure, after having suffered a bout of intoxication., 3Statements of this type have
been made loossly in consiusxable piofusiong; by investigators who do pot have the
dotailed information about the activities of the person or persens involved, It is
raye, in our e¢xperience, that the concentration of lead in the soft tissuwey and in the
biood {and bone merrow) remains at a sufficient level to give rise to abnormalities

in the porphyrin mstabolism 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, remains
elevated ior u long time, because, no doubt, of the very sliight vascularity of these
structures, But there is no evidence that any type of disease (other than grosa
ogtooporosis) or netabolic disturbance exercises any imgorxrtant influence on the rate
of loss of lead therofrom, After the initial period of relatively rapid loss, over
the periocd of a few or many months, dependent on the body buxden and the time invelved
in scquiring it, the curve tapers off to sn almost levei line above and nearly
parallel with the base line, .

Perhaps the most serious error in the repoxt, from the aspect of inadvertent misguotation

(the reference is to the Harben Lectures) is found in the last paragraph of the

Introduction {page 19), in which is the stateowment that "less than 0.08 milligrem of lead

ser 100 zrams of blood, and - =~ = ~ less than 0,10 milliprasm per liter {in the urine},

are considered to be within 'mormal’ limits.39" I cannot understang how this statement

can have been drawn from the Harben Iectures, in which the "normal" ranges in the

blood and urine are defined with care, as is also the abnormal range that is unussociated

with iliness of any type. Tihe threshold valwe above which, in our exmpericance, all

deviations Zrom normal health and well being oceur, is also stated precisely, This

Goes not umeen, of course, that the mere exsceeding of this i(hreshold results in iliness

or blochemical abnormality {although the latter is found to bo the case not infrequontly).

Hather it only means that no aizn of iliness has been found below this level., X

cannot accept the parenthetical remark "{even though bleood and urine amino-levulinic

acid leveia may Le high)." I do not believe this is true, for while our experisnce with

this phenocmenon is not wearly so extensive as that with the porphyrins, ws bhave oot

seon such findings except in asgociation with values at oxr above the threshold of

dangor in the blood, It muy be that these phenowmena continue for 8 time after the

blood lewel decreases, following the cessation of exposura, I cannot ho sure of

this, one way or the other, since we have not followed tho aoino-levulinic acid long

onough to cover the possibilities to my satisfaction. W shall Continue, however, to

investijgate this watter., But my point is, that I would not make such a statement,

aven parenthetically. and in order to meke my position guite clear, lef me say that

if this wexe true and it could be aseribed reasonably to the eifects of lead, I wouid

bo entirely wiliing to repgard it not as i{he Lorerunner of ilesd intomication but as

intoaication. The interference with a ryecognizably significant physiological function

in my book, is intoxication, whether temporary orx, =0 to speak, prodromal. So faw

as I can see, the establishment of a threshold value for lead in ithe blood (for

physiological reasons, I do not considey the rate of the urinary excretion of lead

to be anything like as precise &4s the concentration 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 distribution of lead in the body, provides

an excellent indication of the conient of lead in the other soft tigsues within

reasonable limits of variability, aund thereby pernita ono to estimato, with fair

accuracy, tho quantity of potentiaily “effective” lead in the body. I should point

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

"hioocd = = « laveis alone are not adegquate criteria on which to base Judgments of

health effects in aduits, and certainly not for chiluren,’ is indeed @ bold statement,

in view of the evidence. Certainly the blood level doss not signify injury or iliness,

but rathor the danger of iliness. It is clear here, however, that the latter is wiat

is meant, It should be so stated, &8 by changing to some such clause as the following,
"judgments as to the likelihood of the onset of illness.” It should have been
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gualified, at least, Uy indicating that not ail persons azree on thiz watter. The
discussion of 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 issues. It is much too decisive and, so to spesk
"authoritative.” It i3 based on acceptance of bits and pieces of data, and an
insufiiciently critical consideration of clinical and anaiytical procedures, rather
than careful weighing of the evidence obtained in prolonged investigations. (I do

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 confirmed
subsequently, the recson being that we have never published prematurely or without
making a clear diiferentiation betwoen established fact and opinion., 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 perlod of years since about 1938),

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

in our practice ag a group, and in Cincinnati MHospitals, in which the concentration

of lead in the blood, at the onset of illness, was less than $.08 mg. pex lU0 grams.
{We have yiven a gatisiactory range to thia same situation in the urine, but for
varicus vhyslological reasons this must remein as a range, rather than a point.,) I
don't think this statement should e ignored in this discussion, Jor it represents

the longest and almost certainly the most precise critique of ithis matter that is
available, If and when wo find exceptions to this, we shall be the first to publish
tzem, but I shall continue to maintain that the “exceptions” found clsewhere must be
exanined critically, on analytical growids, and on the further crucial issue of
whethax the blood was obtained and anslysed at the right time or at some time appreciably
later than the onset of the illness,

I might continue my critigue of the ropoxt, with refercnce to various statenentis

that relate to the physlological facts and thely interpretation, through the several
cther sub-sections. I <o not wish to do this, since by so doing I would convey the
icea, walch is not intsnaed, that ¥ Consider the report (0 be more tkan sliightly
misieading, Actually, I recognize that s great deal of effort and concern for the
trath nas gone into the pregaration of this part of the report. It is not surprising,
nor in any sense reprehensible, that ceriain points which I consider to be crucial,
sclentifically and hygilenically, have escaped the reviewer, or have been looked at with
less concern or with a diiferent viewpoint. another exanple of this is the statement
on page 31, paragraph 2, that, ”nevercheless, the evidence suggests thut when there is
increased respiratory exyposure over suiflciently long periods, there is increased

lead storage.,” This is simply untrue* and it is a most unfortunate statement., OGne
andy suspect that this is true -~ numely, that under the conditions of intermittent
exposure to lead, such as during the simulation o2 the duration of the ordinary
cccupationatl exposure, some increment 0f that absorbed finuy its way into the sheleton,
witen the metabolic processes ars slow, and that this does not et out of the skeleton
and the body within the same peneral period of time, but the experimental evidence
sives no clue t0 such an occurrelce. Or the other hand, when the exposure is coeniinuous,
and sufficient in guantity, there is divect and vaild evicence of accunulation oX

lead in the body. It i1s in matters of this sort, which from the yhysiological (and
also practical) goint of view axe vital o our understanding of the behavior of lead,

# as it has been stated,
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that the data havo not been exasmined with sufficient care, and statenents have boen
wade sozewhat loosely. In othey words, there huz not been a clear distinction boetween
the presentation of the facts derived i{rom the data, and thelr interpretation into
opinion, Ome cannot propjerly object to the opinions, whether he agrees or disagrees,
tbut he must object to the distortion, s50 1o speak, although wnwitiing, of the facts
supported by data. Tho other feature of this same situation is the critical acceptance
or vejection of uata, Ohe recognlzes, of course, that it is wirtuslly impossible

to do this accurately without dizrect and nreciss inside information,

I shell not continue the detailled critique which I beguan, since, I dbulieve, I have
iilustrated ny attitude sufficientiy. This is a ¢ifficult pathway to tread without
appoaring to be unduly opinichated and curplngly cyritical. I seem to have gained
something of a reputation of the lattexr type in certain circles recently, and it is not
of the type that I would choose Lo cultivate., Consequently, it is time for m to

get bacik to wy own contributions o the literature of this fleld, and to ihe balancs
and care that c2re required to hHavae thews stand the test of time. I am indesd imurassed
with the necessity of assembilng, studying, swpraising and publishing & much greater
velume aad vardety of informatioa than has yet been done,

Sinceroly youws,

fObOYT e HORO@, WeD.
frofessor imeritas of
Secusational Mediclne




