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TiIRA=LTHYL LEAS

"me object of these investigations was to deternine -

{1} The sxtent of pojavnings already osbserved and the
Sy boms.

{2} The relative hezards to -

(2} fne manufacturers.

{b) The marketing and garage men.

(¢} The consumers amd the genersl public.
{3} The means of prevention of poisoning.

{4) The effects of treatment.

MANUPACTURE s _
At the Dayton Laberatories the only manuraaturing,praeaag:gqgg
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sists of the pddition to the tetra-ethyl chloride of lead, prepared
echiefly by the Dupont Company, of 2 smsll quansity of bromine and &

- red distinguishing aniline pigment known a8 "Sudan Red™. Nelther of

these two added substances appears to Le & factor in the pelsoning for
the reason that zll toxic symptome heve also heen observed previous to
thelr additlon. This produet 18 put into conteiners for distribusion

 to the rilling stations. Poisoning ocours among men employed in this

proceas. In the pagt they apparently wers expoted in varying degrees
to direct contaet with ethyl lead. One of the men who 4diled 18 said to
have frequently had his cloines wet with it. It mppeers that the risk
of pofeoning 18 °of & two-Told source, {lrat,fromn direct contaet of
ethyl lead with the skin and, second, from inhaletion of the vapor,
Contact sppears to be by far the most impertant factor.

INTSNSITY OF THE POIRONING:

411 the soluble lead combinsticns have long Leen known by

chemists o be highly toxie, but the extreme Loxiciiy of asthyl lead waa
at first not fully appreciated by the manufacturers of this compound.
Although all employces wepe warned sgainsti the danger of wetting the
skin with this substance, they were careless In taking sdequate
precautions. Guite recently, however, this greast danger is better
apyreaiated.by'éil anﬁ ﬁare riglid rules ere being enforced. It has
been found thet gloves of 21l kinds, rubber,'eanvas, leather, ¢ta.,
afford no protection as they are eaten through by the product.

Ethyl Ieéd veling an;oily gubstence 1€ rendily penetrates the
skin upon brief conteat. ¥Nr. Mldgley, the Lirecter of the process,
ztated that he had himsell hed m»ild toxis symptoms from & single briefl
tmmersion of the hands in the lead fluld slthough he at once washed them.

It becomes therefore imperative that the fluld shell under no
¢ireumstances bve allowed to come in contmot with anﬁ pert of the body
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surfsce. Should this by accldent ceeur it must be washed off
lamedistely with soap snd water or 2 neutralizing solution.

A rabbit whase thin skinned sars were peinted wi@k ethyl
lead died of poisoning within twelve hours. | |

Thizs is snzlegous to the promptness with which certain
nitrites snd anilines are absorbed, ceusing toxic symptoms. Fuartheprs.
more, Some degree of polsoning may csour through inhelation of the
ethyl lesd vapor. ODr. HoCann, physician to the Uayton patisnts,
ststed that after sitting for half an hour la the room where the cana
were Leing filled from a pipe which lead to & small opening in thea
admitting of spattering, he had g8 fall in dlood pressure of soue

twenty points below noruel, slthough none of the fluld hed {ouched
hig.
SYNPTOMS i

The symptoms of ethyl lead poisoning sre definite and unique
and frem the mediczl viewpsint extremely inteéresting for they are not
cbeerved a8 3 whole with any other known polison, but sombine the
symptons of several types of peisoning. All of the forty persons who
heve taken part in the £11Ing process in Peyton mre gaid to have
suffered in varying degree :van.aoigening.- ‘

The first symptons observed ar¢"af§avkma £311 in blood
pressure sometime as low ## gixty points below normal. There is an L
accompanying fall in body temporature which has been recorded as low
28 S4.6 degrees Fahrenhelt or tnwaé&grees below normel. The ﬁeare‘
action 1s slowed, the pulse having drepped in one cese 88 low as @8}
that 15, twelve or more counts helow normal. There 1s at fivst some
digestive disturbance, such as 1533.35 appetite, vomiting &nd &
tendency to loosensss of the heusia., Vertigo may hLe present. The L
red bloed corpuseles show warked changes in size and shepe. '_Jt‘.zrwr_i:a:le:u:u,lf1
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in one of the fatel cases falled entirely to cosgulate snd st
sutopsy showed an unususl coler such as is observed in monoxide
poisoning. There 18 no cyenosis snd mo shertsess of breath, nor is
headache or othar uain complained of. The urine resains normal
ususlly but in one case reported treated by Pr. Alb et Harvard lead
was present in 1t. Fail&aﬁag-tﬁeae symptoms in severe cases osther
phenomens &ppear indicative of profound cerebrzl disturbanse. The
victim suffers frod persistent insomnia and beﬁggesvdelusiana1,~'
extraordinarily restless and talkative. ﬁia-ggi% 13 staggering like
that of a drunken man, but there is no paralysis and convulsions dé
rict appear. There 18 exaggerated movement of all the mesclies of the
body accompanied by perspiration and the jatlent finslly beosmes
vislently =aniacsal, shsuting Ioudly, leaping ocut of bed, attenpting
to smasn furniture or windows snd Lehaving llke a vislent case of
delirius tremens. HNorphine only sccentuates the symptoms. The
victim mey finally dis in exhaustion. One men smsshed g window and
cut niz hand badly. He had delusions of vision, seeing imaginery
groups of peraons, and Accusinz the Dogtor of trying te cut him ap.
Another man savw the wall paper converied inte awarms of moving flles
and thought plctures of his family on the walls were &live and
moving about. o

Of the two fatal casea the body tesperature in oés patient
ro8¢ to 110 degrees 3unt‘batara death. Soth these men had been at
work only five weeka, The elder, 53 years af &g¢. ¥as not very
vigorous, originslly having e chronie fibroid condition of the lunge.
The younger man wes of fine pﬁyaiqué. Dr. HeCenn, who hes had a
very cxtensive gensral practice, stated that Le never in hia iife
had seen anyone dle in such agony &8 these tWo men as he aaid_";ggy
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laboratories of the Bureau on Nay 18th, 1%24, upon ouP return from

dled yelling”. One man had to be strapped in bed by an expert
2ccustomed to restraining the insene.

A% in nearly 21l polsonings of industrizl origin con-
siderable personal idiogyncracy may exist &s to bo&ily'rusiétana@.
Hany of the workmen showing only zlight symptoms have continued at
work. In other cases quite marked symptoms have developed within
from three to six hourz. In one case the blood presaure dropped in
only three and a half hours after beginning werk - from 199 o 112 -
a fall commensurate with that which occuprs in excessive kemorriage.
Convalegcence from the gevere symptorns 1s gquite protracted an&.may

oocupny from Bix £0 ten weeks.

TREATHENT:
Treatment ipn severe cases availe little, Gne of the fatal
cases recalved blood Strenefusion but without bepnefit,. Sedatives are

of little valug. Jorphine makes satters worse. Sropides and hyocseln

RAAE ¢ f e e o e e e

have been tried. ﬁlkalies,'saan ag soda and maghesia, are given o
cpunteract suppeeed soidesis and slimination is favored with |

magnésium aulphate, Future &xgefi&nae may develop more successful
treatment. In the mild cmgzes the only trestment followed has been

the removal of cases from exposure and abundent alr and sunlight,

FIPERIKENTAL DATA REQARDING EXHAUST:
Some five months ago the General Notors Chemical Sompany Y L
erranged that the ¥, 3. Bureau of Eines in Pittsburgn should make a
selentific experimentsl study of the effects of Imhalation of the
exnaust geses from gasoline mixed With ethyl lemd. We visited the

Layton, conferred with Hr. ¥. P. Yant, the expert in charge of the
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atudy undtp'éirtctica of Hr. A. C. Pielder, and with him inapected
21l the aaiaaln unﬁer—exper&m&nt&%&en. These animals included
monkeys, cagt, guinea pigs and rabbits. All were found in perfect
health, nome heving exhibited any symploms whatever even after
expoaures of‘thrcc and six hour pericds dally for five months. Other
ani&#ls had heen purpesely killed after exposure and autopsy showed
no lead in sny of their organs. There were o blood ehanges dis-
coverable in mny of the snimals. The lesd from the exhaust is
discharged mainly as 2 chloride.
Under urdinery conditions the carbon moncxide given off

from the exhaust and derived Irom the 3aaéiina of the mixture used
amounted to TH of the total exhaust. In order to eliminate posgible
avil effects of carbon monoxide, however, this percentage was reduced
by one;halt and & proporticnste inerease in the ethyl lesd was made.
Thus an ingreased propertion of ethyl lead wae addsd 50 28 tO make
the ezperiu#ats deublyvéﬁaalugzve. vEy'ﬁhig agjustment the lead
zessured 016 milligrams per cuble f£t. of the total exheust geses.

 Lead chloride, moreover, is not sspecially toxic 28 com-
pared n&th tetre-etniyl le&é. ?ﬁrthﬁrmare, much of the lead digcharged
is Geposited in the muffler and exhauet gipe.

.  It was an smueing incident that @ setter bitch who was
eneieaSE as delivered wn&i# a@tuaily'in the experisental cage of
8ix lustr pups who with their éagoted,partat have all continued to -
share ig,the daily treatment with the exhauet and the entire offspring
hss theiven upon 1t. “ | ‘

“u'.& :
o The rinsl report upeon the results of these experiments is
- . : .
. not quite ready ss they have smother month to run.
renl - ,
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On February 248th, 1924, Prof. Yandell Hendergon, the
distinguished physiclogist of Yale University and a ennsultant for
the new Hudson Tunnel, made & statsﬁsat which, by resson of hie
breoadeasting it through The New York Times, deserves comment here.
In it he aseerts (ees Zxhibits "A" and "B") that there 16 imminent
danger of universal le¢ad polscning of the publis through inhalstion
of the lsad oxide (S 1 c) given off in the exhaust where ethyl leed
has been consumed and thet such inhalation "will very probably ccour
in apprecisble degree among 21l persons using or living on or having
places of tusiness on congested streets®. Zuch mbsurd, lnaccurate
énd utterly unfounded public stetements are likely to csuse alarm in
serious degree. In the first place, 1t 18 net "lead oxide™, which
is given off but lead ghleride and as for the rest of the statements
they zre gufficiently controverted by the regesrches of the U. 8.
Governmenﬁ Laboratories above degoribed.

CORCLUBIONS ¢ |

Although tahr&-ath&i lead i exceedingly poisornous, we
believe that with proper precautions, ﬁontinuausly enforced, the
risk to the aanufaetnrerm from ethyl lead paisoning may be reduced
to & minimum no gre&zar than that wh&ch ahﬁains in dealing with
other strong poisons, such gs hwaqujcr gnilines, or the high explosive.
The potentisl hazara'fé'ihe marketing men is considerably ‘
lower then that of the manufscturers. 'There i, however, a,gensibi&ieyfﬁ
of polsoning, especially of the chronie type. Proper precautions
2long the lines suggested by Mr. Midgley should reduce this hazard,
but the question deserves further stu&y.
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We believe that there is no special hazard for the
garage men, chauffeurs or general public from exhaust products of
ethyl lesd.

We are unable at the present time, through lack of =ny
experimenteal or other dats, to make & positive statement as to
potential danger to the consumer who might handle, for any purpose,
ethyl lead diluted with gasoline in the present standerd extreme
dilution of one to & thousand,

¥hile on the one hand this new product has now been
distributed for more than & year in rapidly increasing quantisy
until 1t i3 being supplied to more than 10,000 filling stations
and no poisening has been reported, yet, on the other hand, the
symptoms of poisoning by thig agent are a8 yet alpost whelly unknown
to physlcizns and Symptoms of mild poisonirg might cagily pess
unrecognized or be attributed to other sourees. ¥We further ara
unable to state whether afier iang~eaaﬁinaea expoesure €0 quite
minute doses of ethyl lesd symptoms might not develop ultimately
ekin to those of srdinary lead polisoning Just as & painter may
escape lead poizoning for & ﬁnmkﬁr of yesrs and then rather suddenly
develop it. |

REGQ&&E&&A&I&&: .
In vie¥ of kha pr&scns zaak -3 ¢ &ci&nﬁ&t&e exgariment&l dats .-

regarding any poas1b1e~&anggp tﬁ~the sonsumer coming in contmet with

gesoline trested with tetra-othyl lead, we suggest the desirability
of arranging with the U. 3. ﬁurca& of K&n&s %o conduct & series of

experiments, similer t@ those alreaﬂy mide wlth the sxhaust gee, of
ethyl lead. 3Sueh experiments conducted by 8o impartisl s source as
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the Jovernment Bureau would be extremely useful for refuting
ignorant and alarmist assertions which might posaibly be éamagxng
to the proper exploiting of eh&a hzghly'aaerul product.

Reapectfully subzitted,

iget, ¥e ie&l.u TEaLOP.,
ECH.

Hay 1oth, 193k.
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Laboratory of Applied Physiology
Yale University
Rew Hsven, Conn.,
Feb. 29, 1924,

EDITOR OF THE TIMES:

: Cns of the largest autonabi;& interents is now
. advertising end introdusing quite widely a lead compound (tetra-

. ethyl lead, with the trade name, “ethyl ges™) which tends,

¥ when added to gasoline, to prevent back firing and "knocking”

$ and to cause & amoother and better explosion in the oylinders.

(It wes described in an article on "Hotor Caras of 19248, in
the New York Times of Sunday, Jenuary €, 192k).  The amount

& which needs to be added to gesoline to obtain this good effect

is very zmall; but lesd compounds of Ehia type &re toxic even
in very szall znounts. Legd poisoning is one of the best knoun
end one of the most serious in&uatrial health hezards, as for
instance smong painters and typesetters. Reasoning from wiat
is already known it is & fairly safe prediction that in any

3 garage wnere the oars uge this leeded gasoline many of the meh

eaployed will develop 1¢a& p@isaninz, aalets effective measures
gre taken to preveant the 1anaiut1¢n bot& ef the unburned gna
and of the exhanﬂt., Even if 9&!@ ar the iead sticks in the

- muffler, the dust in t&e aiv in auah sar&ges mutt contain appre-

ciable quanvities of leed oxide. If the use of this leaded
gaeoline hecomes common the inha;atian»at’laa& oxide will very
Probably oceur in spprecizble degree among All persons using,

or living on, or naving plaeaé of business on cahgestad streets.
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This new hazard will be more important in streets and gerages
than in the Hudson River tunnel. One will pass through the
tunnel gquickly, but during the hours in the streets lead will
acaumulate in the body, until after weseke or months lts sffects
dsvelop, It i the saving grace of carbon momoxide thet it is
not a cunmulative polson. Tue ho&y throws off the substance

&8 eaglly as it &bsorbks 1it, legd on the contrary is the most
perfect sxemple of & mubstence which may accumuiate little by
little over long periocds of time untll & toxic ameunt is

reached.

{3igned) Yandell Henderson

Jpw,
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ZEHIBI® “8"

#areh 1, 1924,

I enclose & communiention which I am sending to the
nNew York Times, in which I teke oceaslon, ineidentslly, to csll
publiec attention to the faet that mubeiances like benxzol, and
particularly a leed compound, are belng mixed with zasoline.

i have not quite told the whole story of my relation
to the matter of lead. The General Motors Resesreh Corporation
consuliod me, TWo years agc, on ths health hazard involved amd I
tole them that in ny Judgment wideapread lead polisoning was
almost certain to result. Disvegarding thie sdvice, they have
gons on with the development until tetre-athyl lead 1s being
introduced gquite widely. I haeve learnsd privately that some of
the research chemists who partioipeted In this development
weras severely polscomed with lesd end I have hesrd guite reeently
from Ir. Alice Hemilton that the lactory whieh is manufscturing
the lead-ethyl 083 hed & regulsr oultbregk ol acate senimeal lead
poisoning among the workers.

, Some of my inforgation s confidentianl, and perhops my
persongl opinion regarding this nmstter takes too slerming a view.
In case, howevepr, the Publie¢ Health Committee of the Acadeumy
of Medisine desives to inguire inte the matter, there 1s smple
ground in the statement published in the Hew York Times of January
tth, automoblle sestion, pages 2, "Notor Cars of 1524, by H. i.
Tarsntoun. Tre particular words used are as followe:

“The General Hotore Resespeh Corporation has
devaloped tetre-ethyl lead, a liguld which when mixed in smell
quantities with gesoline makes a carbonized engine operste withe
out & knock. In thrae States, at leant, the sgotorists can
obtein gaseoline slwesdy mizxed with this waterial frox the gas

vendor. It is oalled ethyl ges.®™
\ft"‘f(ﬁigﬁéﬁ) Yandell Henderson

Jpw.
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