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Dr. Pavid Blankenhorn

The Hospital of the Nockefeller Institute
for Medlcal Research

S5th Street and ¥Brk Avenue

Tew Tori Ciiy Zz1

Dear David:

I slast ask you to forgive mes for beinguo tardy in my
veply to your letter of August 27. This was not nezlect,
but rather the result of my peing out of my office on a
sepies of jobs that souldn't be sidestepped.

Your interest 1
enough to exe¢ite & response, and I'll give vou as much
information as Cah, anxortunaxbly- Tittle of th. work
we have done on this compound nas teen published, and the
supply of reprints of our pudllished articles has been
axhausted 1onp since, because of the conecern of a gocd
wany people, mostly health authorities and ncdival men
conniected with the petroleum industry in varilous parts of
the, wordd. I'll send you vwhat I can, and refer you to a
few other articles which you will have no difffceunlty in
consulting.

the behavior of teitraethyl lead 13 guite

o3

Actually the intermediary metabollsm of tetraethyl}ead _
has Teen worked out only meagerly. Our efforts have been
exerted in other directlons, those of determining, by
appropriately ccordinated clinical and analytical work (on
blood and urine, and on the tissues of deceased victims of
intoxicatlon), diagnostic and prognostic criteria, and,
more importantly, criteria for differentiating safe from
dangerous exposure in termz of the excretory rates of
individuals exposed to lmown levels of concentraticn over
varying. periods of %iime. These tasks having en. acgeom=
nlished, we have now turned to the problems 01 therapy and

. intermedlary metzbolism. The latter aspects of the matter

are under study from the viewpoint of their. vulnerability
to attack by the methods of radicactive tracing. I hope
we shall be able to find the means of determining what
happenu.

At present what we know may be stated rather briefly.
Tetraethyl lead is readily absorbed as vapor via the lung,
and as liquid via the skin. Obviously it can be swallowed
and partizlly (poorly) absorbed in the alimentary tract.
The lethal dosages for certain experimental animals are
known', but these are of little interest. Men also have.
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been peisoned, some fatally, via each of these avenues of
absorption, and vy the combination of. themn. :

The pattern of the dlstributlon of lead ln the tissues of-
animals and mer initilally and subsequently is known in a
suffiuﬁhntl deseriptive manner, and. the accampanying

‘pathology (which %3 not at all specific) is fairly clear.

Excretion of le&d oceurs rapldly after &Dsorg icn, some via
the aleonLary tract, but cnleily via the urine, the rate of
excretion Teing very much greater than. tﬁat which occurs
follovwing uhb‘ao;ofphﬁon cf ‘more or less corr evpondln&
QP&PT*tLPS of lead in imorzanic.form. The metatollc deconpo=
sttic the ¢¢ poqwd occurs,but hthe course and ih; nature
of the hrnﬁuuta'ﬂve unknown exeent Hy conjecture based on
t£ae dsgcompozliiion ol the ﬁoﬂpoand invitro. Yhay ig, the
ﬂemscdnd coes through a eri s of nt¢p~, --;uu§raced qimpiy
beicw, 2nding in an incrzsnlc leud compound , wWhile the
reaction 1= eaui”* rzversible iIn 2ll steps except the last,
under satfdu‘ canéitic v,&or example, during steam dictilla-
tion; - ; : ' .

' : 1’01’!) o :
R St e —> e
PH{EL), + R %m.\ )7 Pu{Et) ,Re— Pb (%) Rzk_ro(Et;Ré—anRa.
{oat . - :

in

In“iiallg teuraethyl lead distributes ,LselT tne tissues
gfter the megnner oi & fat-zoluble material, but by the end of
about 1& days in the rabbit, the rosiuue, fter considerable
loss by exeretion from the body, is dﬁuvrla“fvd largely as it
would be if it were water olubl . This might well ocecur 1if
the principal metabolitz were tri-, dl- or monc-ethyl compounds,
tnece being Tc&athGIY‘ solutle in water as cont trasted with
etracthyl lead, ané telng crysislling s0lida rather than the

'oily liguid which iS-+eLraetn?1 lecad. The maip decompoesition

roduet, POWL“SI, iz not an inorganic ccmpound of lead, since
if is evident. . that when the scurce ¢f absorbed lead 1s tetra-
ethyl lead the quan titative relaticnship hetween the concentra-
tion of leed in the blocd and that in the vrine are of a
totally different order of magnitude than they are when the
socurce of abecrpt*on is Lnorcanﬁc lead. ’

In this connect ¢n I am not sure what you mean when you oay
that’ the rapid breakdown of leyrmethyl lead results in some

comtination of lead and phosphorus. If you are speaking of

crganic brealidovn and regrouplng in the latoratory, using
tetraethyl lead as a rcagent I can £6llow you, but if you are
talking of a bicchemical phencmenon, J know of no evidence of
such a8 reacticn. This does not insure that I have not missed
scmething in the literature,; but I am not famillar with any
evidence from any source which indicates that lead compounds
exist in the body in comtlnaicn with phosphorus, except perhaps
(by implication) in the skeleton, when lead, like uranium,
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probébly’competes,yith‘c cium- in forming a pbosphate.'

. Under ordirary circumstances the lead in the circul&t;on 1s
within (or perhaps on the surface of, but this I doubt) the
erythrocyte to the extent of 95 to 98% of that available.
The amount in the plasma iz minute, so minute indeed as to be
beyond tbe present limits of analytical precimion in its

variability from time to time under varying degrees. of absorp-

tlen,@f lead. The nature af tﬂe compcp: in tne erythrocyte

_:ystration
°kybrockets,

Gthar data

ah‘article I“am‘seniing.

Your statement that the source of the lcad in the circulation
1s indeterminable is essentlally ingcorrect, although it 1s not
possible t5 define the source of any opecific molecule, and
your suggestion that any part of that found in the body under
ordinary circumstances might be tetraethyl lead (or am I
incorrect in interpreting your comment?) is unrealistic. Only
a very few persons in the population are, or have ever been,
exposed to tetraethy; lead, in other than an highly theoretical
sense; and the synthesls of ‘tetraethyl lead in the bedy can be
dismissed as most unlikely. The balance exporﬁ‘mentu which we
have carried out here demonstrated that the Jead in the blood
ig- oeing dgriVed constantiy Pr om three general sov urces, the
relative reprebentation from each source dependlng upon the
relative quantities inveolved under different circumstances =
i.e. the stream of absorption from the al*mentary tract, the
minute stream belng absorbed from the lungs of the ordinary
individual (this being greater under conditions of occupational
exposure), and the stream from the tissues, including the skeleton.
The lead 1in the blood is being lost constantly to the tissues
and to the urine, there beilmg a state of continually disturbed
but approximately balanced aquil;brium because of. the very
great uniformity (w;thin a range of recognized - var*&“ility) in
the order of magnitude of the casual exposure to lead on the
par (gg ordinary {(average or normal) individual (the food and
dri é%% 0.3 mg. of lead per day, and the air breathed daily
contains 0.02"to .05 mge,of which an undetermﬁnate amount,
possibly a third, is absorbed).

You are guite =ight that lead polsoning is a significant medical
problem in industry, because of 1ts frequency. Therapeutically,
however, it 1s only a minor problem among many other medical
problems, °tnce (1) it is a wholly pPreventable dlsease in industry,
and (2) most of the cases are self- limited, and only temporarily
disabling. Do not misunderstand me, I am not minimizing the
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importance of a disagreeable type of Allness, or its therapy,
‘but our lack cf adeguate therapy 1s of greatest signifiicance,
‘ of tﬁa ease cf the nrevention and the relative mildnrss

a hiéh *n-idence 01 fat&l or. serioualy disabllng
‘ve=of encephalmpj‘ n tre adult,

qon and in kno"n concen ration in
he normal human subject. Data are
”lxshed for some time, on & human
: d to the Inhalation of lead oxide
in the &1r n parw cles the medianisize of ¥hich is 0.05 micron
(with a arrow rj”g *@f size) in.the concentration of G.075 mg.
: '“per day on five. days per week for
x“u;monary retention, and on the
ead. during the period,permiton:z to
Mhe q antity excretud, and the

v | iments planneu for the

‘”w&rlat s in the condition of
\ e siza, type of lead compound,
ere, each condition being set up
od of time (vithin the limits of
ary retention, the absorption from
will be followed.

:reSq ct to
itration in the
%ided over a 1o 1
‘ 1ng whicn,the.p

ty) du
all sources, and the excretion,

So much fcr all of this. I have made up in volume what I lacked
in promptness, and in all probablility have only demonstrated
to you that the examination. of the problem, tetraethyl lsad,
as so.far accomp1¢shed, will give you little help in your work.
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We s *%ted>with Four motner and Ffather on Sunday, and since
novwat home for °ome veeks, if was some+h”ng of a
"rpungor. . o : _ ,

I hope that you are ?wndlng?gour‘nev vorkrand»surroundings
‘scimula ing and satiafying. ’ o

Tt was good to hear from you, and if you write again, I shall
try to reply with less lag.

With best regards,

sinéerely vours,

Robert A. Kehoe, M. D
BAK ef
Enc. .

On the Toxlcity of Tetraethyl Lead and Inorganic Lead Salts -
Kehoe

Tetraethyl Lead Intoxication and Poisoning by Related Compounds

of Lead - Machle

An Appraisal of the Lead Hazards Associated with the Distribution
and Use  of Gasoline Containing Tetraethyl Lead. IIl The.
Occupational Lead Exposure of Filling Station Attendants and Garage
Mechanics - Kehoe, Thamann and Cholak.

The Plasma-Cell Partition of .Blood Lead =- Bambach Kehoe and Logan
Experimental Studies on the Ingestion of Lead CompoundS-- Kehoe,
Cholsk, Hubbird Bambach, McNary and Story -

'Exposure to #ead - Kehoe

A Critical Appraisal of Current Practices in the Clinical Diagnosis
of Lead Intoxication - Kehoe -

Influence of Dithiopropanol CBAL) on Human Lead Metabolism - Ryder,
Cholak and Kehoe
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* No longer avallable.

None of the above will be of much help in relation to the possible
chemical interactlion of tetraethyl lead. From the experimental
viewpoint ‘they merely point the way to further work. The chemistry
of the organic lead compcounds is another matter, and if you want

peferences I can supply them. However, they dBYAdvance our

blochemical knowledge to any very conslderable extent.

(*) Extensive but unpublished data on “he lcad exerstion in TEL
pelisening, and on the diztribtution cf lead in the organo of
fatnlly pc,sonad persons are avallable if you wish to see them.
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