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rery‘pleaned to send you, under ceparate cover, 2 series
ticles on the ztscorption and excretlcon of lezd. The
uuv relate tc the rvetenticn cof 1ear, under the influence
bsorption of smell auantlties, ig avalleable at present
he terma of our experiments o 'r.¢p aubjects vho
E*‘ small quantities of leud caer leng perl tode of tigze.
unately the full data of these experiments hae never heen
ished, for the lack of time on my part to get {he informa-
tZon tpgether. waever, the articles will 1llus uate some of
the magters in which you are ~ntﬂre ted. If questions come to
your 1 m,rd which dre unanswered by the data, and if you should
care tO direct these to my attentlon, I shall be plcased o
reply a fully as I can. I feel very gullty in not naVLng \
puDil* the full data of ch@“e experiments, bul we have been
80 *“valved in a variety cf activities ,whicm have apreared to
have come to a head withinthe last few years, that I have
literally been svamped, znd I have neglected what I consider
to be my pro;egsional autics,cn the experimental side, for
other dutiles which have apreared, at least externally, to be
moyre urgent.
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I think I should point out te you that we are ncw engaged in a
Drolcnged and elabvorate study of the influence of tne rnha1a~
tion of lead on zbsorption and byczvnion. Yollowing su
tlally the same teelniques that we have used in our htJG¥ of
“lead ingesticn, we are undertalking to aetewmlne the tota
intake ang output of lead on the part of subjects who spe nd
7 ?/? hours z day on 5 days per Veek in a respiratory cham
in vhich they are expesed to a specific concentration of o
speci¢1" compound .of lead in a definite and determined state
of subdlvision. In the course of these expsriments, over a
verlod of years, we expect to Investigate, in scome detail, ihe
inf’uﬁnce of dose, of particle size, and of chemical ccmpound
(sol Lbility, etc.), on the absorption 27 lead from the
respiratory apparatus. Inevitably, along with this, when we
come to use particle sizes of adenuate megnitude, we shall
have a great deal of separaition out in the upper respiratory g f
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tract, and a very: considerable amount of ingestion with consequent
absorption of inhaled lead from the alimentary tract. This
problem has never been appraised in proper relationship to its
importance. It undoubtedly one of the highly significant

faetors 1n the abserption of lead under conditions. QI rebpira-
tory EXposure . :

The first of ths ex perlments of the type. uescribed above is
v*rfually complete ; in that an experimental subject who has been
exposed Tor two years to finely divided lead oxide, in the
oncent: on of 04075 milligram per cublc meter. (particle size:
¢.05 micron), reached an quilibrium, with re°pec to the maximum
concentration of lead in the blood and. the maximum rate of lead
excreticn In the wihe, in approximately six. months,»aﬁ ter which
i_me he Vbnt &long oa ° plateau, substantizlly, for tkis balance
¢¥ tke pP”ﬂOé. This correspo&ds to the behavior of men under.
well establiished and uniform cenditicns of ocecupation 31‘exposure,
and it iz, therefore, a very gratilyieng result. In the course of
this :xceri:ent, tn vhich +n° rzsplrat ory retention of lead was
determ«ned at £al

ply frequent intervals, the ;ndiviﬂuaL absorbed
from the re swiwztony apparatub approximately 50 ml 1ligrams of
lead, of which approximately 30 Wwere excreited, leaving a retained
quantity of anpgox¢labely 20 milligrams. ”hese wa?uec, of course,
are =sttmateu, which could vary siightly from the true value by
viviue of a certain rather small experlmsntal error. The
~quantitative deviation here, however, is quite small, and thus
the crder of magnitude of uue figures cited above iqlcn*grﬁly
correct,

I tuink I should point out one difficulty in the determination of
the quantity of lead that is available in the vody, by means of
measurements of the lead in the body flulds, blood and excreta.
The skeleton constitutes a reservelr, so to speak,; for retained
lead and in the courszs of the stay of thne lead in the zkeleton

it apnears tc Le able to wmove from the polnt of coriginzl devo-
giticn to the more rsmote ,arts cf .the skeleton, as time goes on.
In other words, at the time of the'original deposition legad is
deposlited In the areszs of most active metabolism, but sz tlme

goes on and as some of this 1s lost Tfrom the skeleton, the
distributianpcf'lsa"throughau; the skeleton Tecomss subctanclally
upiform.: This means - ha*‘*bét which is in the more »emote part

of the skelet¢ on, gpeaking . in metabolic. terms, is not inert, but

is much less peadily metabolized than is that. *u?tially retalned.
Therego.v,- there 1s .a lav in the detprm*nation of t relationship
between lead in the skeleton and lead in the eir ﬁu]a 1ng ﬂﬁdium
and in the urine. Ferhaps the beet and simplest way of -

_ descr*o*ng thisg siinaticn, is to polnt out thet the loss of lead
from the body after its deposition is a function not only of the
quantity depocsited but cof the time over which the dep0°ition occurred.
Thus 1f the guantity is small and 4if It is deposited over a long
Deriod of ime, 1t provides & lesser head of pressure, so to speak,
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for excretion, than would a corresponding quantity absorbed and
retained over a short period of time. I am in the hablt of
saying, as an inaccurate rule of thumb, that 1t takes twice as
long to get rid of the lead as it does to deposit it. It i&
obvious,’ hQWever, that it may take much longer than twlce as
lmng, vhen‘the quantity is small and when it 1s strung out over
| Lo of time. Thus in the case of the experiment*
jove , our subgect who had retained an extra 2

il of magnitu:“
whﬂch‘@ase it is tm;p-M

requLtsk _ ‘, G
ve nust dealvxiﬁh QLartitie° Which are oevandr
experimental errer,in order to cbserve the plenc
you may have somewhat the same problem to deal wit
seemed wice 1o me to point this out to you.

I am very nuch interested in what you propose to do, and I should
be even nore 1nterested in the results which you are able to
obtain. If we can be of any service to you, please do not
hesitate to call on us.

Sincerely yours,

Robert A. Kéhoe, M. D,
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Reprints under separate cover -

The Plasma-Cell Partition of Blood Lead - Bambach, Kehoe and Logan
Experimental Studles on the Ingestion of Lead Compounds - Kehoe,
Cholak, Hubbard, Bambach, McNary and Story

Editorial Reviev. Manganese, lead, tin, alumlnum, copper and siver
in normal biological material - Kehoe, Cholak and Story

Exposure to Lead - Kehoe
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