Dr. David Blankenhorn

The Hospital of the Nockeleller Institute
for HMedicsal Reccarcn :

S5th Street and Brk Avenue

Wew Torit Ciiy Zz1

Dear David:

I sust ask you to forgive me for velrguo tardy in my :
ply to your letter of Auguat 27. This was not nezlect,

Huu rather the result of my peing out of my offlice on a
sevies of jeobz that couldn't be sidestepped.

Your interest Iin the behldvior of tetraethyl lead 1ls quite
enough to excite a vesponse, and I'll give vou as mucsh
information as I oa Ly amor‘(unau,ly. T1441s of t,he work
Wwe have done on thiszs compound nas heen published, and the
3upply of reprints of oup puwllshed articles has been
Lxhauoted long since, because of the concern of a gocd

¥y people, mostly niealth authorities and medical men
eonnected with the perroleun industry in varlous partu of
the; world. I'1l send you vwhat I can, and refer you to a
few other articles which you ¥ill have no difffenlty in
conculbing.

Acbually the intewmediary metabollcsm of tetraethyl lead
has teen worked out on;y meagerly. Our eiforts have been
exerted in other directions, those of determining, by
appropriately cocordinated clinical and analytical work (on
blood and urine, and on the tissues of deceased victims of
intoxication), diagnostic and prognostic criteria, and,
more lmportantly, criteria for differentiating safe from
dangerous exposure In terms of the excreiory rates ot
individuals exposed to lmown levels of concentration over
varying. pericds of time. These tasks having Yeen accom=

plished, we have now turned to the problems of therapy and

; ﬂntermediary metsbolism. 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
ve shall be able to find the means of determining what
happenu.

At present what vwe know may be stated rather briefly.
Tetraethyl lead 1s readlly absorbed as vapor via the lung,
and as liquid via the skin. Obvicusly it can be swallowed
and partially (poorly) absorbved 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 them. :

Tre pattern of the distributlon of lead In the tlssues of"
animals and mer initially and subsequently is known in a
sufficiently descriptive manner, and‘uhﬁ‘accompanying
'paLno7nvv (vnich 13 net at all specific) is fairly clear.
Exeretion of legd occurs Lapialy aiter &osorgtlan, some via
the all manzary tract, but ohlei 2ly vial the urine, the rate of
excrefiﬁm reing very much greater than. tﬁat which occurs
following the avsorption of -more or less vorrevpondln&
quantities of lead in Imorganic.form. The- metatollc decompo=
sxti@n of the gompoand uCGU?S,Ju+ the course and Lﬂc nauure
of the products are unknown azcept-by conjeciure based on
tue decompoziticon ol the roﬂpoand in "1?ro. That ig, the
gempcdnd coes through a series of oteps, Lllustrated qimpiy
veiow, =2nding in an inc ganﬁb lead compound, While . the
reaction iz vea“*”" r2versible ’3 a2ll steps except the last,

under suifdwl* canéi*iva fo? examnl e, during steam dictilla-
tion; = ' _
o Cofem) o
Po{Et), + T'{%x.,l" Ph {Et}aﬁk—Pb (2t), R a(E,,;re—y\«PbRZ.
"a-‘—n‘ -

In“iiallg teur&ethyl lead ais iriva?e“:«bzelT an tne tissues
e manner ol & ;atvwclng material, but By the end of .
abaut 14 days in the rabbit, the :osiuue, after conqiderable
loss by excretion from the body, is disirivuted largely as it
vould be i1f it were water soluble. This might ~ell oceur 1if
the principal metabolits were triw, di- or monc-ethyl compounds,
these being rc¢atlvc1y uOldth in water as contrast ed with
~tetracthyl lead, anc telng c;y:talluﬂu.:elida rather than the
ily liguid which is tetraethyl lead. The main decomposition
roduect , hovever, iz not an inorganic compound of Jead, since
i+ is evident. that when the scurce cf absorbed lead 1s tetra-
ethyl lead the quantitative relationship hetvween the concentra=
tion of lead in .the blocd and that in the urine-are of a
totally Gifferent order ¢f magnitude than they are when the
source of abaorpt*on is Lnarcanﬁc lead.

In this ccnnect cn I am not sure what you mean when you gay
that’ the rapld breakdewn of lebr“ethyl lead results in some
comtination of lead and phesphorus. If you are speaking of
crganic bre&“ﬁown‘and regroupling in the lakoratory, using
tetrasthyl lead as a reagent, I can follow you, but if you are
talking of a biocchemical phencmenon, I know of no evidence of
such @ reacticn. This does not insure that I have not missed
something in the literature; but I am net famillar with any
evidence frcm -any source which indicates that lead compounds
exist in the body in comtlnaicn with phosphorus, except perhaps
(by implication) in the skeleton, When 1ead, like uranium,
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prob&bly’competes.gith‘c ciuwm- in forming a pbosphate.

. Under ordirnary circumstances the lead in the circulation 1s
within (or perhaps on the surface of, but this I doubt) the
erythrocyte to the extent of 95 to 98% of that avallable.

The amount in the plasma is minute, so- minute indeed as to be
beyond the present limits of analytical precimion in its
variabllity from time to time under varying degrees of absorp-
tion @f lead. The nature @f ﬁm@ compoun& in tne erythrocyte

‘ od 5 I uy rep
ln ui‘m, by the

Your. statement that the source of the lcad in the circulation
15 indeterminable is essentially ingcorrect, although it 1s not

posgible to define the source of any opecific molecule, and
your suggestion that any part of that found in the body under
ordinary clrcumstances might be tetraethyl lea d {oram I
incorrect in interpreting your comment?) is Lnrealistic. Only
a very fev persons in the population are, or have ever been,
exposed to tetraethyl lead, in other than an highly theoretical
sense’; and: the synthests of - temraethylwlead in the bedy can be
dismissed as most unlikely. The balance experiments which we
have carried out here demonstrated that the Jead in the blood
is. oeing derived comstanily frpm three general sources, the
relative reprekenta ion from each source dependlng uron the
relative quantities involved under different circumstances =
1.e. the stream of absorption from the al*mentary tract, the
minute stream being 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 1n the blood is being lost constantly to the tilssues
and to the urine, there belmg a state of continually disturbed
tut approximately balanced aquil;br um, because of. the very
great uniformity (w¢thin a range of recognized - var*an¢1ity) 1in
the order of magnitude of the casual exposure to lead on the

é&‘§ (E% -ordinary {average or normal) individual (the food and

dpi %% 0.3 mg. of lead per day, and the air breathed daily
contains 0.03 to 0.05 mge.,of which an undeterminate amount,
possibly a third, is absorbed).

You are gulte »ight that lead poisoning is a significant medical
problem In iIndustry, because of l1ts Irequency. Therapeutically,
however, it 1s only a minor problem among many other medical
problems, °tnce (1) it is a wholly preventable disease in industry,
anéd (2) moat of the cases are se¢lf-limited, and only temporarily
disabling. Do not misunderstand me, I am not minimizing the
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importance of & disagreeable tvpe of . illness, or its therapy,
‘but our lack c¢f -adeguate therapy is of greatest significance,
in view of the. ease of the nrevention and the relative mildnrss

der vay at present, apecifically those
g given type of lead compound, in a

u n and in kno I concentfation in

‘ pata are

8@ i G O;) Bg .
'per cubi meter, f;r 7 homr% per d&y en five days pe‘ week for
nearly 2 ”ears.‘ e ‘u;monary retention, and on the
~ : uduring the period,permiton: to
yantity excreted, and the
g experimental pef¢od,
mbnhs planneu for the

le siza, tvpe of 1eaa compound,
here, each condition being set up
iod of time (withinm the limits of
wary retention, the absorption from
ion, will be folloved.

h resge t\to
ationxih;the h

d over & 10ﬂgi%§
‘ Whicn‘theTp s
allls®urces, and the excret

So much for a2ll of this. I have made up in volume what I lacked
in promptness, and in all provablility have only demonstrated
to you that the examination of the problem, teiraetnhyl lszad,
as so. far acoomplLUhed will give you litile nelp in your work.
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x*itedfwith our &Otner and father on Sunday, and since
Lxinovoalt. bome for woms weeks, if was some*hmng of a

" I’P‘miﬁn .

I hope that you are ?undlnggyour‘neﬁ work,anﬁ-surraunéings
stdmulat ing and satisfying. N

Tt was good to hear from you, and if Fou wr*te again, I shall
try to reply with less lag. ‘

With best regards,

?obert A, Kehoe,-H. D.
RAK of
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 Asseciated with the Distribution
and Use  of Gasoline Containing Tetraethyl Lead. II1 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,
Cholak, Hubbard Bambach, McNary and Story -

'Exposure to Lead = Kehoe

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

Influence of Dithlopropanol 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 interaction of tetraethyl lead. From the experimental
viewpoint they merely point the way to further work. The chemistry
of the organic lead compounds is another matter, and if you wvant
references I can aupply them. However, they d%?édVance our
bilochemical knovliedge to any very conslderable extent.

(*) Fxtensive but unpublished data on the lcad exerstion in TEL
poisoning, and on the diztribution cf lead in the organs of
fatally pecilsoned perscns ars avallable If you wish to see them.
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