July &, 1955

Dr, Thomas L. Shipman

Healta Division lL.eader

Lios Alamos Scientific Laboratory

P. O, Box 1663 _

Los Alamos, New Mexico ' : Re: H

Dear Tom:

Thanks for your letter of the 24th and for the furtier irdormation on

the type of renal damage that i3 associated with {re administration of suit-
able guantities of RWOTA over sufficient periods of time. The cellular
changoes described would seem to me to be quite capable of induction by
the removal of minute amounts of mineral substances irom the cells, and
I agsume that some sguch thing does occur to gsome degree, Whatever tho
procass may ba,itne obsarvation is an interesting one.

W

In tace maiter of toe retention of lead under a variety of conditions, and the
total gquantities waich ave associnted with signs and sywmotoms of intoxication,
we know a {fair amount {rom bot: direct and indirect evidence. Some of tiis
is in tue literature and some {much in fact) is not, We have quite a number
of fairly compreiensive data on necropsy material, espacislly on the tissues
of children fatally poisoned by inorganic lead commounds; we have all that
would be desired in fatal cases of tetraet:yl lead poisoning in adults, ond
some {but only = scattering) on cases of inorganic lead poisoning in adults,
The indirect information obtained in metabolic experimenis is extensive,
From taeze combined sources, estimates could be made tuat arve fairly
realistic. There are, however, two jokers in tie situaiicn, and oae i
tizese cannot be solved by the use of radiocactive tracers. Tae one lies in the
initial or normal or, if you wis:, incidental, lead content of the tissues
{priccipally thz ekeleton) of the child or the adult at the time one begias to
make observations,  The error of the estimation here ia of the same ordex
oi maynitude (proportionally) as that of estimating the content of the individual
who has been subjected to  unumual exposure and is ill. Yse otheY joker is
the factor of time., The amount retained witzout symptoms or danger of
symptoms varies wits the rate at which the absorption and reteation cocurs,
One caan introduce a relatively small quantity quickly and induce illness, but
much lar:icer guantities can be tnixeduced aslowly, and velatively larre
quantities retained, without illness. The explanations for tiese difierences
lie in at least two major paenomena, whatever may e their mecaaznisms:
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(1} Lead is removed from the plagsma of the bloc il almost quantitatively by
the erythrocyte, thereby loweriny the concentration {presumably the

2ffective concentration) in other soft tissues, at least temporarily; {2} Lead
iz removed from the goft tissues of the body generally by the skeleton, this
bein: a sort of seconde~sta;e and slower operation than that of the erytarocytes.
The lead taken into tue skeleton moves slowly in some manner from a part of
the skeleton irom wisich it is readily lost to a part from which its escape is
vetarded {never stopped), or perhaps this is a matter of its beig changed
rlowly into a le«a Labﬂe form of compound ov atructure In any case, the

1 toxicity is a matter of the type of distributicn in t 1e body

v within the ’noﬂy’ {including the skelzton),

“

£if, of body burden. The skeleton is

e tetabolic gease) tual the toial
s ively inactive forrn mav bhe guile variavie
fro:zt- izz 13, hin certain limits., Tris is not true to any-
cidn o ik ¢ ‘!‘m ““j Aul: 2ad his associaies, since
ead, Tuoere iz alweys a rate of
cengg by Lo body der, wat fee

tes the intwvodas
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h one would ealculzte t.e burden from t.s
2

v careful study of tue a.va‘_!a.bae dats would
1, put this has oot been done av yvel, I sope

relp of a mathematician, in bhe not ton
Yo +ive you some idea of the extent of t:e variabiiicy Il ot

- a4,
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uras from memery., A cbild exvosad to lead frors ondy
311 hiava t’ise concentration of ebout I milliyrain per (07 :rams
il vanv tave a concentra ho:: el from i o I oor =

22 ney 100 “rameo of frasi hene, this oein [ irom T2 o Jd

e hodv, A fatelly noisoned chita may nave {roo. 190 to
* 100 rryams of ires: bone, this again constituting ?‘5 per
e lead in the hody; or a »;11{311:%3.11»’ poisoned by the Innestion
P over the period of a few davs mayv Lavey Y or 4 millicrams oi lead per
19¢ rrams of fzea™ bona, and 80 per cent or less of tre lead in tus body in tae
skelaton, All of this concerng itseli with inoranic leal, Uespiie tiiese vari-
ables, however, riven z fairly conctant o2t of con itio'm in aa industrial
°ﬂv1rfm.me-‘*, o d ind of exnosure, the data on t
the individunl fr» time to time over ti:e period or an ar

Fy

fe blood and urine o

DY rCClaU].“‘ part of it,
and the weisht 'WH el bt o2f the individual, toe guantity <f lead in the body can

ha egtimated wit: reas o*xa")lo accuracy, on the saclkoround of cur inaustria
and metnbolic {experimentzal) sxseriencs, It is quite ceriain th:at tne meta-
bolisy of lead in the Luman crranism i3 cnaracterzzcd by a remarkabie degree
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of stability, The mechanisms,therefore, are sub:ect to but little interruption
and variation, and if and when we have a hit more information ox these
mesannismes, the problem of determining the burden will be very simple.
e entive ran-e cf actual gquantities of wihich I've been apeaking above (in
i~o entire “uman body of the adult) extends frorm 139 millizrams or s0, in
tee nermeal person, to 300 milligrams in the entirely heali:y person wic has
taken in somew:at more thar the usual (anavomaule) guantity of lead in huis

[

food and drink, up to 2500 or peruaps as much as 2000 millizrams in some oI
a2 more Yieavily leaded' persons. Fatal poiscuin~s may result when tsere

are qua. tities of 1000 millivrams oy less ir tne bdody, bni considera®™ly (reater

Shite ‘ rhrac timeaes) may be found when the bulidaap is s.0

craduri,  Idoubt if i ever ryovs much above toa
a

arit, »ut one mz’;: W doevise conditions, paroapns,

pave fo ook over the data to sec M I am correst in ¢

cii,

Loomuct for thig besiness, wiic' I did 't intend o pursue when I started tais.
Clngemaly rovr .,
Robert A, Heoe, M, L,

Heuv. el
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Gelne: My, Manired lizowditcl:



