July 5, 1955

Dr., Thomas L. Shipman

Healty Division l.eader

Los Alamos Scientific Laboratory

P. C, Box 1663 .

Los Alamos, New Mexico ' ' Re: KB

Dezyr Tom:

Thanks for your lotrer of the 24th and for the furtier irformation on

the type of renzal damage that iz associated wit: {oe administration of suit-
able quantities of BHTA over sufficient periods of time. The cellular
changes described would secem to me to be guite capable of induction by
the removal of minute amounts of mineral substances from the cells, and
I assume that some such thung does occur to some degree, Whatever 0o
process may na,the obsarvation is an interesting one,

In tac maiver of toe reten ia of lead under a variety of ccrzdiﬁ:’oua, and the
total gquantities waich are agsocinted wita gigns and symptoms of intoxication,
we kaow a {air amount from bcat direct and indirect evidence, Some of tiis
ig in tae literature and some {much in fact) is not. “Je iave quite a number
of fairly compreiensive data on necropsy material, especially on the tissues
of children fatally poisoned by inorganic lead co*-mounc.s; we ave ah that
would be desired in fatal cases of tetrasinyl lead poisoning in adults, and
some (but only z scattering) on cases of inorganic lead poisoning in adults,
The indirect information obtained in metabolic experiments is exteusive,
From these combined sources, estimates could be made ti:at ave fairly
realistic. There are, however, two jokers in tze situaiicn, and one i
tiiese cannot be solved by the use of radicactive tracers. The 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 beginsg to
make observations.  The error of the estimation Liere is of the same order

oi maynitude (proportionally) as that of estimating the content of the individual

whe has been subjected to  unumial exposure and is ill., Voe otheY joker is
the factoxr of time. The a.mount retained witnout symptoms or danger of
symptomy varies wits the rate at wiiich the absorption and reteation cccurs,
One can introduce a relatively emall quantity quickly and induce illness, but
muclh lar:er quantities can be inixoduced slowly, and relatively larre
quantities retained, without illness., The explanations {or tuese difference
lie in at least two major phenomena, whatever may be their mecuanisms:
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(1) Lead is removed from the plasma of the bioc il almost quantitatively by

the erythrocyte, thereby loweriny the concentration (presumably the

effective congeantration} in othery .,of* tissues, at least temporarily; {2} Lead

iz removed from the soit tissues of the body generzlly by the skeleton, tiis

bein: 2 sort of seconde~stare and slower operation than that of the erytarocytes.

The lead taken into tie skeleton moves slowly in some manner from a part of

the skeleton from wiich it is rendily lost to a part from which its escape is

retarded {never stopped), or perhaps this is a matter of its behy changed

slowly into a less labile form of compound ot structure. In any case, the

matier of wotentizl fn*«;‘?cit‘r iz a matter of the type of distributicn in t 1e body
kelzton) or of composition within the body {including the skelzton),

ol v

os v or, as you cpaszk of it, of ')u,y burden, The s"-- cleton is
g0 1?’;1?'»'0.1*; inar ti vz {in te metabolic sease) tuat the totzl
< 1 in it in relatively inactive form may be guite varianle
froxn in 21 o individual, within certain limits, Thris is not true to any-
Codn o ik ' Sogrrpaet ot i wne holiaved to he by Aub and Ads associates, since
trors i ono sue thins aa really inert stoved lead, Tuoere ls alweys a rate of
¢ i e Finzl xense by ¢oe Dody bovdern, Lat tee
e necassitates the intrcduction of a2 movin
qaat . sne would calculzte t.e burden from t.¢
I feei sure that o careful study of tue available Jdatz would

rate of aunc retz‘-...
o) 22, nut this has not been done av yel, I nope
relp of o mathematician, in the no
idea of the extent of t:e variabiiity ot
ry. A cbild exsogad to tead fror ondy
entration of .;rbc»u.t Iomidllisrasn pew 10'.': Lrame
v nave a concentration of from i v I or =
.‘.' frasi honsz, ‘clms oein  from I Lo O
1odr L fatally voisoened ciiite may nave {roo. 20 to
40 millisrams per 100 rrams of ires® bone, this ayain constituiing 73 per
cent cr more of the lead in ¢re hody; or a ca 1lddatally poisoned by the ingestion
of lead over the period of a fev days may \.a,ve/ Yor 4 milliprams oi lead per
190 rrams of ::esﬁ* bo::e, el B0 per cent or less of tie lead ia tus Lody in tie
skelaton, All of s itsclf with inoranic lead, Uespite tuese vari-
ahles, however, wiven a fairly conctant oot of conditions in aa indusirial
environment, o definite poriod of exnosure, the data F blood and urine of
tue individunl from time to time over tie period or an ﬁ*)vwnczaul part of it,
and t-e welisht 271 hei bt 2f the individual, the guantity <f lead in the body can
be estimated wit reasonable accuracy, on the sackrround of cur industria
and metabolic {experimental) swseriencs, It in quite ceriain th.at tae meta-
bolisr: of lead in the human orranism i3 cnaracterized by a remarkabie degree
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of stability, Tle mechanismsg,therefiore, are sub:ect to but little intexruption
and 'aria.tior;,, "*zd if and when we have a hit more information on these
ma-"w'-“isrc:s:, e p oslum of dcternﬂiniagf t'::@ vurden will be very siraple.

ta.:.:en i ,omew'ya-t more t‘rxa.n the usual (ur'avold & r)le) qu,__a‘tlty of lead in nuis

food and drink, vp to 2500 or peruaps as much: as 2000 milligrams in some of
the more Yheavily 1 aded' persons. Fatal poisouin~ may resuvlt when izere

are gquantities of 1000 millirrams oy less in t:o dudy, bni considerably ¢ reater
Guont (

wontities (fwo on tf'r 20 timeas) may be found wien the buildaup is s Uieatly
cracuni, Idoubt if it ever voes much above -
sracit, »ut oae todevise conditions, peraa;

U 1L
SR ’woy- over thwe data to see H I am corre
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Hobert A, Keoe, i, i3,

el My, Manirad Mowditc:




