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Teay Jolng

I hasten to discuss Lr. Goldsuith's editorial suggestions with him and wou,
pefure it is tow late (I sw leaving for zy vacation on Juiy 3& to Le gone until
supteadeex 2). I dodng 30 I am aot attexpiing Lo relalo what hag been written,
Withoutl change, but rathar to avoid soeculdatlion ang controversy in & .art of the
veport which ssouid be, 30 Iar a8 jossible, o simpie statewmnt of the facta,

¥ith refovence to John's cosuspts about the fato of the load sikyis in the
Lody, and the possibiiity (which is 0ot ihat, but is rather g oortataty) tast their
elabelisw io the Dudy saod thely digtyibution Ln the tissuss differ froa thut Oof thoe
inorpanic compaunids 0f lead, I huave this Vo say. While a great dedal 13 knownd about
the initisl and uilicate aistyibutian of the aikyl leoad compounds in the tissues,
1t is fprelovant 1o this discussion, Walie W Have Ieft fthe guantitative repre-
sentation of the @ikyls in the sablent air somewhut open to quostion, we have shown,
Ly Lthe uUata in tais roport, thai the quantities zre zaall to the point of practical
insigntitcance, <5 a factor in the oXsesurs 10 iead to shich the seneral posuvlation
i1s subjectuet. There 19, therciore, 2o virtus, ia radsing this lsswe in this report,
poyonid the treataent that bhas been given o 80, and cortainly it would boe o soures
0f asbigulty in fhoe dlscussian va page 0.

In oxder (o cuvhasize ithe Ioregoiog point atill further, let e zay that the
~ast five :iincs of John's statesent in the second garagrapsh of his letter should be
wceleted In any Case, fox they suzgesi thel ithere ia 1ittle or oo informstion on the
Loinis rajsed, The fects are otherwise. 4 faly siged nopulation of zon have Luoen
un azed in the sanefacture of tetravthyilesd foF sudy years (tetrasethviiead fowx
valy & few years, rejativeiy), No group of men ia the lead trades has been
investiygatod so thoroughiy ag this..” The f{oliowing facts have boen estabilizbed
beyond the siightest doubt., Tihe response on the part of the urias to the absorption
of tetraetdyiless &8 proapt and ciearly indicative of the rate and extent of such
sbrurptione Thisz is, in fact, the means by which hyglenic control awnd froecome frow
iead intoxication haveboun maintained, (Somwe of the evidence hus been published,
Lut At huas beol 100 volupinous to present io brief articles. I have Lwen vatheving
the data fOr a wwonogkapl on the ontire aituation.) The lead costent of the blood,
in ussociation with the atsopstion of tetracthyliead, on the oller hamd, iz valusless
in Gotermining the rate and sxtent of the absorption. Iven in fatal tetracthyllioad
solacning, the concentration of lead in the blood remalins within anoraal iimivs, at a

ps

fica when lhe urine may contain i to 3 ap.e of lead per ilter,
I have avoided the Jiscuasion of theue zatters in the part of this POyt watch

I sutatttod originaliy, for sueh sditorial change as wight be desirabic, not becauvse
thore is not much useful laforsation, but, vather, if I msay rogsat, bDecause it is
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irrelovant,

The third parsgraph of Dr. Goldsmith's leiter, in sy opinion, wakes no useful
contribution to the discussion. It would, inceed, he sdvantagzeous 0 have wore &nd
better information than is now available on the 'body burden” of lead under ¥arying
conditions, and to have zome feasikle rmeans of cobtatning such iaforsation from the
intaot (living) organiss. Thiv we are attempting to do, with true preciston, but wo
bave not achievod this objsctive as yet, und I sge no advantage, at this point, or
in this report, of dipcussing 1t in relation to the most difficult phase of the
problem - namely, the oinor varistions that occur asong persons in the “normal’ sroup,
We know full welli the .eneral lacts ian this maitter. What we do oot snow are tho
ausbers -~ the Guantitative rolationships in precise wvathepatical terms. We shall
never obtuln them by Wwishivyg for them. Theiu gonerai foacts are theses

(1) The vouy Luruen 1aCyuases wilhh overy incroase in the curront level of the
absor.tion of jeud, Thst is, thete is an oguilibrated relationshiys betweon the intuake,
the cutput wida e retention ¢f ieud in the boay. In the sioplost teres, the body
burceen 1s oW waen the current rate of intake s low; it Is relstively high when the
current raetsr wi intake 48 relatively higu.

{2} The rest ciue which wo huve to the gumntitative rolationships in the intact
siddl GGy 38 e coBcentration of leas in one of tiw tissues (which are in equilibriws
wits eaci otber} aanmoely, the blood, The sathemntical expression ol this relstionshi,
counducring e variabie rate of the metubuoilsm of lesd in the ssveral tissues,
wh.eriaily in the sgedeton, cannot be stated at svesent. ¥ beileve it will be (ossible,
RNy w7 ubk Chis relutionsiip into & matiieuatical oy which will gdve reuzonably
susguale exprwsapdon 1o the prinelpal reloationehly, 1.0.p that wilch eoxists betweon
Lue Ligud and the skeleton {thiz is the impostant one Quantitatively, for tie reason
ihat Lader any set of clreumctances invelviag inogsgapic load, froa about 9 to sbout
$8 ey cent of the lead dn the nody is foumd ia the skeleton). If, therefove, we can
iina i isudsect seans of gelting at the lead content of the skeleton, wo shall know,
Sor ali ractical purposes, the “body burcen” of lcad.

Fow, [ sudsit that oo useful jpurpose wiil Lo deorved by including this dlscussicn
ia this yeport, anc for this reason I left it out of my assignocnt.

I regret that I must also abject to the next paragraph of the letter. What John
says here i definitely untrug, It is only when Tho wixposure to lead s intermittent
andg aé ihe sawe tive aboormal (as ia occupational oxposure to lesd) that a new leveld
uf equiiibrated "steady state” is reached., If the ¢xposure is significantly above
the usual or norzal eovironsental level and is suintained constant, accumulation
uf lcad in the hody occours at o constant rate which da deternmined by the extent of
ths departure rom the uswsl (normel) level. It is possible that a new ievel of the
“Louy burcen’ is reached ultimateiy, but taere is no evidence, as yet, that this
occurs. The prosunption s that the body burden continugs to increase., 1his is,
srecisely the problea of lead in food aad drink and in tho asbient air, These
resresent continuoua (aibeit somewhat variable) exposure, and, as such, they have to
ve aqpraised against a lifetimo (the human 1ifetime) with respect to thelr jotenti-
alitics for harm.

Jonn's comments with reszeot to the section on laed Intoxication seem to se to
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confuse the iusue of what is iend intoxicufion. We are not talking about expcsure
or the ¢riteria ol sxuosure or absorstion, but shout olinlcal iushblas, What aas
bosh said on this subject is just sbout as siaple and foctual az it can be made.
Obviously, there 35 much core to b salyd, but a sonograph would be requived to say
it. In wy book, ihe excretion of prophyrins significaatly in exceoss of tbe noraal
range, when it results Iros the intervention of lead in the waturstion of henoglobin,
18 lead lstoxication. I Daves newver seol any evidence of an incresse in the sxeretion
of porzhyrins in relation to the abzorption of load, until 2 critical segree (range)
of absorstica s reachsd. I cannet be that certaia about the juvenile forms of
erytiarocytes, aince they reuresent a noa=-specific rusponse to 4 variety of stimuld
{to o wmuch gredter degree taun thet of the orphyrit metabolisw), but the fuict romains
that they ere, in fact, izporsant phonomens in the cliinical manifestations of lead
intoxicatiou,

I aifer ao wbjection to the atteration wf Tzble Y101 and VvI~C-& as uronosed
Ly Iv, GRiCsmilh. I do not agree that the iluet two woluons in these tablos teod
to cohduze the dacts, but they <o nut coniribuis anythidng that ie not cevident
D Iwise, and Lhskl is enough for uo.

I1 T sy suscarize,in one bidel statewent,aill thet I bove sadd above in Qetadl,

E recogaiie Laat thoe dlacussion dn €, Sifects of Ioad on Mun is brisf, and that thers
Sro saly podutz thal have boen omdttoed, aad sany sure thst coula ba discussed at
efptine It waw my urpose to stute the fucts in the briefest, sinplest wnd jvast
uruable mannere This, I thouiht, was aecessary, and I have not changea ay view,

X1 tie comeents of LDr. Goldacgith are injectod into this digcussion, o« sreat deal Lore
will have Lo be saldy as I belleve sy iettor will indicate. I would Cunstuer the
enlarjesent of this ropori,; Lo tals exteat, to o wholly unjustificu,

Lineeraly yoursy

ct ~ John H,. Gﬁldu‘s‘mtb, Hold,
Joehn Haga
Sobert Sfortca, H.U.

Handwritten note to Dr. Goldsmith -

John: I'm sorry to have to differ with you so nearly completely, but I do consider it
necessary to do so. I was very careful in my write up of the matters ‘you criticize
not to say anything that was not fully documented. There is no point, so far as 1
can see, in talking about the desirability of knowing more about the body burden, or
the method of securing this information. The latter is not so simple as you suppose.
You can indeed analyse bodies, but how can you determine the factors which have
influenced the quantities found? Because of this difficulty which is virtually
insurmountable, we have resorted to dynamic balance experiments toobtain the answer.
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