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Honday, 1llth June, 1928,

Minutes of Bvidence.

&
. taken before

THE COMMITTEE APPOINTED BY THE MINISTER OF HEALTH.

' ¥To enquire into the poussible dangers to health

. resulting from the use of motor spirit containing lead

b " tetra ethyl or similar lead—-containing compounds and to
report what precautions, if any, are desirable for the '
protection of the public or of individuals in comnection.
with fthe use or ha.ndling of such mobtor spirit®,
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Present:i-

Sir Frederick Willis, K.B.E., C.B., (Chairman ).
Dr J. C., Bridge, F.R.C.8.,
Sir George Buchanan, C.B., M.D,,
- Professor A. C. Chapman, F.R.8.,
Professor W. B, Dixon, M.D., F.R.8,,
Dr ¢, H. Lander, D.,8c.,
8ir Charles J, Martin, C.M.G., D.8€., F.R. 8.,F.R. c P.,, b
Mr D R Pye, :
£ir Robert Robertson,
Sir william Willcox’ K.CoIoE., CcB., M.D., FoR.C.P.,

Mr S. F. 8. Hearder (Secrstary).
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Monday, 11th June, 1928,

Minutes of Evidence.,

- | . taken before A

IHE COMMITTEE APPOINTED BY THE MINISTER OF EEALTH.

¥To enquire into the possible dangers to health
resulting from the use of motor spirit containing lead
tetra ethyl or similar lead-containing conmpounds and to:
report what precautions, if any, are desirable for the - i
protection of the public or of individuals in connection
with the use or handling of such motor spirit*.

A Present:-
¢ . Sir Frederick Willis, K.B.E., C.B., (Chairman ).

f ) DJ.‘ J. C. Bl‘idge, F‘ROCtSO’
. Sir George Buchanan, C.B., M.D.,
Professor A. Cs Chapmen, F.R.8
Professor W, B. Dixon, M.D., F R.s.,
Dr ¢, H., Landier, D.Sc.,
' 8ir Charles J. Martin, C.Mi.G., D 8¢., F.R.S8.,F.R, C P.,,
D Ml’.‘ D. Ro ?ye, f“-,
S8ir Robert Robertson, S
Sir William Willcox, KeCelsEse, CueBe, M.,D., F.R.C, P. -

Mr 8. ¥F. 8. Hearder (Secretagz)‘

( Transcrip‘b from the Shorthard Notes of GEORGE MOORE & Co.,
38, Parliament Street, Westminster, S.W.l. Tell Victoria 1875.)




Dr J., P. LEAKE called and examined.

CHAIRMAN: Befure you begin‘Dr Leake' I would like, on behalf
of the Committee, to express our thanks to you and %o
- Burgeon General Cumming of the American Govermment, for your
great kindness in coming over to this country and telling
us about your American experience and what has been done -

in the United S8tates, We are very greatly indebted to

 you.for it.
& Q@ I understand that it was about 1923 when it was pruvpvsed
| first to use lead tetra ethyl in petrol for the purpose of
getting rid of knock in the engine? --—- The no-eh::;.-:&G)
history I am not entirely familiar with, but 41t began |
to be used at that fime, I think some of the work on it
. ' was published in mz&u&;;al Journals pussibly earlier than
that, 8o that in the technical fields discussion had been
going on pussibly previously to that. -
Q At the outset what was the feeling in regard to the use

of this ma.terial? - ;I’L ere were great fears on the part

Q-{} (WA {A
of chemists an% p%&.ﬁg&s#e and those engaged in public
& aa
“ : vhea.lth as to the/‘dangers from such a compound being used

fiSG freelv in petrul iam

Q' You felt on general grounds that there was some justificar-

tion for the fears p‘e‘o ple hdd in regard Yo this material?
' -4--.There seemed to 56 ample justification, ani the fact
’ohat lea,d is an accumula:bive poiaon and that this substanoe

iitself is particularly poisonous. ey
v'lThen I think in 1924 something serious occurred? ——- There

' 'was rather a sudden number of fatal poisonings which




was ra‘bher a sudden number of fatal pvisonings which

s an Gordd 5 AL
}!mrx,_schemistrymandwso.wfdrth, but the public were alarmed ‘
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of the Committee, to express our thanks te you and to

Surgeon General Cumming of the American Goverrment, for your

great kindness in coming over tv this country and telling |

us about your American experimce and what has been done

in the United 8tates. We ar‘e\very greatly indebted to

you for it. |

I understand that it was about 1923 when it was proposed

first to use lead tetra ethyl in petrol for the ,purpose of -
v NN

getting rid of kKnock in the enginep --—= The noem&-o&cj |

nistory I am not entirely familiar with, but 1t begen |

to be used at that ime.’ I think some of 'bhe work on it

was published in mcﬁn:él Journals possibly earlier 'bhan

that, So that in the technical fields discussion had been

going on pussibly previously to that. -

\ At the outset what was the fesling in regard Yo the use

of this material? ~=-= There were great fears on the part
XA o OB adA
of chemists and pathedegiats and those engaged in public

health as to tliej&ﬁiéers from such a compound being used
go freely in petrvl in=emebnes,

You felt on general grounds that there was some justifica-
tion for the fea.rs‘} people had in regard to this ma‘berial?‘ '

- There seemed to be ample justification, and ths fa,ct :

tha’t lea.d. is an s,ccmnulative poiscn and that this substance
itself is par’a:.cularly poisonous.

ff_Then I think in 1924 something serious occurred? — :l'here

gccurred in New J'ersey, where tetra ethyl lead was being"
made or h.andled, a.nd ‘bhat caused a gr%at deal of public

ala fe 3} at 'bhe alarm had eon am"ngé‘b.: those Who
,\%h WAde LB e RN .
were mg —-Jﬁsssgant rly_,cn ncemed‘in*scien ific




Dr Leake, B
and a great deal was ewd in the papers in regard to this
subject,
ThenI'bhinlc the Surgeon General of the United States Public
Health Service called a Conference? -—— He did, on as early
a date as he could to get before him at that Conference

gsome of the‘c;‘?xlts of the worKk which had been instituted
e 1y
b hmmted. It was in May 1925 that he called that;

Conference,

That Conference was attended by whom =——I 'do‘ not mean the
names, but the sort of in‘beres‘bs? --~ In general those were
invited who were interested at alll public health workers,
chemists, technical men, and those who had expressed
particularly to the Surgeon General their fears in this
matter.

As the outcome of that Conference, I think it was decided
that the Government, under the Public .Health Department in
the United States should appoint a Committee? =—— The
Conference adjeuzrmd after a govod deal of discussion, ha.ving
passed just before the adjournment a resolution that the
matter be referred to the Surgeon General: that a Committee
be appointed by him 'bo report to him about the first of
the next year —- Jam;afy 1926 —— as to the damgers in the
public ﬁse of the product.
I notice that the Committee were asked tv answer really

much the same questivons as this Cummittee has been asked 'bq
answer. In America they were asked tv make a statement
a8 to the health hazard involved in the retail dietribu‘bion'

and general use of tetra ethyl lead gasoline ,as an

Rene
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Health Service called a Conference? --—- He did, on as early

a date as he could to get before him at that Conference
me of the re lts of the work which had been instituted
Sl ahe ,
,-¢hwmmeﬁed. It was in May 1925 that he called that

Conference,

X Q That Conference was attended by whom -=I 4o not mean the
names, but the sort of interestsp —-— In general those were
invited who were interested at all! public health workers,
chemists, technical men, and those who had expressed
particularly to the Surgeon General their fears in this
matter.

O As the oubcome of that Conference, I think it was decided
that the Government, under the Public Health Department ‘A«in :
the United States should appoint a Committes? =—— The e
Conference adjowrred after & good deal of discussion, haviné}

| passed just before the adjournment & resolution that the

e matter be referred to the Surgeovn General: that a Committee
be appointed by him to report %o him about the first of
the next year -- January 1926 ——as to the damgers in the "
public use of the product.

Q I notice that the Committee were asked tv answer really
much the same questions as this Committee has been asked 'bg :
answer., In America they were asked tv make a sta'bemen’o -
a8 to the health hazard involved in the retail distribution
and genera.l use of tetra, ‘ethyl lead gasoline bis an
automobile fuel. The Committee was not appedmted to
go into the manufa..c'b-ure of tetra eBhyl lead itself or the
bleanding of it, but merely to investigate the question

o~ J 11V § C.’ﬁs

as tv whether ‘bhere was any public danger. by—*bhou ol
~Jx'&0m—b..-< a\ \L«»(.Lm k& T S W JER L N “ N % L& M_.‘
Wa&iwis,maberial Jz;,__fphe amounts::yo. und ?

-== It was a public health question,
: x




i Hygieneva@ud-"?ubariaa-ﬁea.l.th, JMp&inWﬁmﬁv, a,nd.é

Dr Lieake,

Q@ The members of this Cbmmi’otee were, I suppose, among your

most eminent scientific men in America? —=-—- They were
generally regarded as being as able a Committee as could be
appointed for such a purpose, and it was composed of first
Dr Chesley, who is Executive Health Officer, Minnesota
Stdte Board of Health, Thuse State Health Officers, of
course, were officials directiy responsible to the Federal "}:
Govermment, According to our constitution the Federal .
Government has no immediate responsibility in thess mattefs,
except that of advice, it being left to the different States
Then Dr Edsall, who was Pruvfessor of Clinical Medicine at
the University of Pemnsylvania and Harvard University,

being then Dean of the Medical 8School and échnol of ]?ublid
Health at Harvard, He had expressed serious concern aboutb
the matter., Then Professor Howell, who has wbitten a
text book which, I suppuse, 1is used more than any other
in America on physiology. He is not lpurely a medical
man, he is professor of Physiology at the University of
Michigan, a.nd he'wé.s also at Harvard and for a long time

was Prﬁfessor of Physiology at J'ohns Hopkins Medica.l L
School, and«h&.isum_fﬁﬂﬁg_uf.-?hvsi«blo W@uhe&hanm

m“m—awhml.‘ Then Professor Reid& Eunt, who wés :
formerly Professor of Pha,rmacelogy at the Hyglenlioc La.bare:to
United States Pu_bliq Health Service, and was at the time |
the Co‘mmitfee was appointed, Professor of Ph.armaéolagy at

Harvard University Medical School w Then Professor Lea‘dh
Profeasor of Preventive Medicine, Vanderbilt University.

_ . He in a way also represented the 8tate authorities, inasmuc
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appointed for such a purpose, and it was composed of first
Dr Chesley, who is Executiv‘e Health Officer, Minnesota
State Board of Health, Those S8tate Health Officers, of
course, were officials directly responsible to the Federal
Govermnment, According to our constitution the Federal

Government has no immediate responsibility in thess matters,'

except that of advice, it being left to the different States

Then Dr Edsall, who was Professor of Clinical Medicine at
the University of Pennsylvania. and Harvard University,

being then Dean of the Medical 8School and échool of Public
Health at Hérvard. He had expressed serious concern about |
the matter, Then Professor Howell, who has whbitten a

text book which, I suppuse, is used more than any other

in America on physiovlogy. He 1is not purely a medical

man, he is pmfessor‘of Physiology at the University of
Michigan, and he'waa also at Harvard and for a 1on§ time
was Professor of Physiovlogy at Johns Hopkins Medical

Schovl, and-he_-is.Profeggor of Physivlogy.at.the.School of.
Hygiene~and~Public-Health, Juhns.-Hopgins-University, and-
W&h&vmvl Then Professar Rei& Hunt, who was

fo rmerly Brofessor of Pharmacology at the Hygienic Laborato:
United States Publiql Health Service, and was at the time - -
the Cbmmitfee was appointed, Professor of Pharmacology at o
ﬁla‘r‘v__'a.r’d Dnivers:llty Lfgdigal S8chovl v Then Professor Leathéi:e
}lgr’ofe'ssoribf Preventive Medlicine, Vanderbilt University,

‘He in a way also represented the State autho rities, imsnﬁ)&i

as he had been E):ecuﬁive Hea.lth Officer of the Mississippi
State Board of Health. Then Professor Stieglitz, Professor
of Chemistry at the University of Chicage, He is regardéd

'genera.lly in the United States as one of the most eminent

4
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Dr I.ee.ke.
organic chemistsin the country. Then Dr Winslow, Professor
of Public Health at the Medical Schovl, Yale Univeésity.‘-
W%e@ewo;&f@echno&o@ and he was President
of the American Public Health Assuvciation at tha,tv time, |
Those were the Committee, Professor Howell was .chosen |
a8 Chairman, |
That Cominittee decided to make certain experimental observa-
tions themeelves? -—~ They did. ‘ |
And you were placed in charge of the investigations? ——- Ye'e
You made an interim report at the end of the year and on :
January léth BShe Committee drafted and eigned their final _.‘4
report? —--— They did.-

Will you tell us what their investigetions covered?

-=~ The investigation was wndertaken to discover what health
hazard, if any, is involved in the retail distribution

and uge of tetra ethyi lead gasoline as an automobile fuel,
It was generally i:elt‘ that the previcus investigations on
animals could not give a ee.tiefa.ctory and definite a.nswer""

to this question, therefore human subjects were studied:who _

had been expoused to the actual use and in the distribution o

.of this product for Bome period I may say the,t &uring 5
the continuation of thie investigation the Ethvl Gasoline
Corporation, who control the distribution of the product,

| withdrew it from’ public sa.le. It was still, however, An izee

in an e.rea in South Western Ohio, where it had been firet

"ueed, that was fortunate for our study, because eubjecte
c mld'be chosen from that area who had been expused for
the longeet time possible and contrzl( groups were also
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. the .»,1;,ngegt' time poééziblé,"a;nd oantrﬁtgroupa were also

gasoline, not ethyl gas¢line, and who were exposed to

el W

of the Americaa Public Health Association at that time,
Those were the Committee., Professor Howell was .chosen

as Chairman, | :
That COmﬁittee decided tv make-certain experimental ubserva—i
tions themselves? —-—— They did.
And ybu were placed 1in charge of the investigations? - Yesi
You made an interim report at the end of the year and on
January 19th She Committee drafted and signed their final
report? -— They did.l

.Will you tell us what their investigations covered?

-=-- The investigation was undertaken tov discover what health
hazard, if any, is invelved in the retail distribution

and use of tetra ethyl lead gasoline as an automobile fuel,
It was generally felt that the previous investigations on
animals could not give a sa."oisf_actory and definite answer

to this qﬁesfion, therefore human subjects were studied who
had been expused to the actual use and in the distribution
of this product for some period, I may say that &uring

the continuation of this inves‘bigationhthe Ethyl Gasoline
Corporation, who control the distribution of the product,
withdrew it from public salé., 1t was still,'howevér,'in’use
in.an~a£ea in South Western Ohio, where it had been firét?45

'used; that was fortunate for our study, because subjects V,,é |

cald be chosen from that area who had been exposed for

gtudied who had not been exposed to ,'q\hé gasoline, We had

five groups, The first group A was a control group, as
o =7

' we ses: 36 men who had used cars propelled by ordinary

dorels

e;chaust fumes tv a degree just as great as the general pubdblic,

5
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say tha.t the results are published in the Public Health
Bulletin 165, published by the Treasury Department of the

)

Dr Leake,

The second group B, consisted of 77 car users who were
similar tv group A. except that thelr exposure was to
ethyl gasoline: group,C., was another control group of 21
garageworkers and gasovline handlers who were expvsed to
gasvline other than efhyl gasoline, Then group D, was a
test group on the other hand, ccemprising 57 garage workers a,n
gasuline handlers, similar to group'c, except that the &
exposure was to ethyl gasoliﬁe. We had, therefore, two
control groups not exp‘:%n?lq‘a :,:) ‘ethyl gisa.ra(iﬁe, one representin
more or less the genera,fl. au‘bomobi‘l wers, and
Al : e,~o£Q ot A
gasoline ew.p en-=(here

>("‘, X, im..ﬂ\‘i!" \pud {" Y’\{-z)\ :5"' (‘;"»Tl ~g

we¥s two test groups, umwrepﬁaﬂemmg»%he«egam"mle

one representing

aalel \’% AL g Do &psod Qekfia God fodoraa!
and*vammwrs and: ‘thew ﬁqgrm'bhemmw’é’”in‘b@h?ely
é ..‘\i Ry, % \‘\} »{\ Lo \.‘,\ \ ‘ “‘{-,ur \’\; A SN A

B ,\exposedwamethyi»-gasahnawu&w@«es’b&ﬂu&smnents. . We had

G RS N T T (s N A TR Ghpo g Lo Gad o

-

a fifth groupt that consisted of men exposed definitely to

a 1ea,d hazard, That was to determine vmether ocur methods

of enquiry were adeqﬁate $v show whethsr lead poisoning ‘

had ocourrBdA in epople who were 8till able to guv about

their usual employment
Can

Wha.t class of workb\ Would tna,t lasg group compn se?

| — They were in storage factories as we call them,

!

,Stora,ge Works? ——-— Yes.

Nothing to do with care? -=- No.
As to your plan of work, what did that include? «-— I may

T

Un_ited States Health Service, to which I am referring

W -= published in June 1926, The pPlan of work include'd‘ o
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garageworkers and gasoline handlers who were expused to
gasoline other than ethyl gasvlins, Then group D, was a

test group on the other hand, comprising 57 garage workers ahi
gasvuline handlers, similar to graup-c, except that the |
exposure was to ethyl gasoline, We had, therefore, two

control groups not exposed, to ethyl gasloine, one represen’ciu

DY Vx‘:qmt A3 C’-'»\ oo Bt s
more or less the general automeb:lll i mdsdvars, and
: IO 5 (,qfw{i,»
. one representing w&e% odiwl gasoline e 3. on-=tis e
(‘A{\ \k e Cx sred e g&’f"{}{.xuxﬁ ’
- wm two test groups, uie-repr wbhawge BATeMo vl le
: C\-r \{hf\-{fd\ S 1 A ‘{“3-»473 M_;&_}‘ oy Ga. (‘ 64.4\ G{A«J .
and~ummdohers and Fhe~ot rebhem TR S ey for
. * k-f\"ﬂ g JANS Q“\f\_ Y (IS C A P N e RN RV Y ak W
. o %o( (:exposed»»:.mcbm&wgaaa&in ueé;sngmes%wbl&shments. We had
é o \'i‘,* o~ A b Rl o £ ‘VL., \,f; 3 ( b. d.—fd f? ‘ff‘. f%,) ~ f r}‘w ‘/,./“ e -, o f g
o a fifth group: that consisted of men exposed definitelv to
a lead hazard, That was to determine whether vur methods
of enquiry were adequate to show whether lead poisoning
had occurred' in epople who were still able tv gov about
their usual employment,
Crn
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What class of Warkg\_ would that las§ group comprise?

—-—- They were in storage factories,as we call}them.
Storage works? =--- Yes,

Nothing to do with tars? --- Yo,

As to your plan of work, what did that include? —-- I may
say that the resulté_are published in the Public Health

Bulletin 163, published by the Treasury Department of the

%

United States Health Service, to which I am referring
now -- published in June 1926, The plan of Work included

a clinical examination with & careful history of each
persvn = of course directed particularly towards lead,



Dr Leake,

An estimation of the red cell count, account for
atippled cells and an examination of a specimen
of the feces for lead, In planning the
investigation we laid special emphasis on theee
:* . methods which would possibly yield we thought
| more definite quantitative re_sul'bs, regarding
slight vari&tiong from the nomal: aﬁ the
game time they would be free from subjective
:&;&g: -- what might be called the personal
equation, ©Firat there was the determination

of the amount of lead in the feces,-Which

'_4 would show lead vexposure or lead absoprtion.,
The second was a quantitative emgppgswten:
'mp examination of red blood cells for
s*bippling, which in the absence of other ca,uses

. would indica.‘ce 1ead absorption. '.Ehma*
. . was—-theaeacmmﬂmn of the extensor muscles of
the i‘orearih, which would be indicative of

lead puisoning, socalled lead neuritis,

o which 18 a more or less objective symptom of

lead poisoning, weagnebs® in the exmtensors

R FaWall Mo oI}
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An estimation of the red cell count, acount for
atippled cells and ah examination of a specimen
of the feces for lead. In planning the
investigation we laid special emphasis on these
methods which would possibly yield we thought
more definite quantitative re_sul”ts, regarding
slight variafiong from the nomal: a,'E the

gsame time they would be free from sub,jective
%2 -- what might be called the personal
equation, First there was the determination

of the amount of lead in the feces, which
would show lead exposure or lead absoprtion,
The second was & Quantitative sHFEIPYton

Wi examination of red blood cells for
stippling, which in the absence of vther causes

would indicate 1ead absorption., Thems¥Rere~

\’(\4_‘:} /:,J.AA‘QJA“QAA)‘\'/'

was-the~gxamiatiton of the extensor muscles of

the forearm, which would be indicative of

- lead poisoning, ‘socalled lead neuritis,

which is a more or less vbjective symptom of
lead poisoning, weakness® in the extensors

of the wrist.
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%1 Dr L2ake

\‘W
It nag beoen suggastadio Us that the Wgdr uzing of tals

O

ethyl gasoline wsg e0 carefully warned oy you taat they
exerciged .muchh more than oxinary care; that ig to say they
yerse r2ally not %yplcal of ah ordinary garage worier who
not Xnow an expé“iment was velng made, and that therelore
tney 41id not expnse tnemzelives to the real riskx which
the aversge garage worker would do 1F thils material were
in constant uge everjwnere. Did you rind that these
men wera2 very speclally careful? —-—— That might be
W supposed by an outelder, but the fact ie¢ that that
iz not true aﬁ ail vecause in AXxx thne first pliace
- thils wag the district where the material was ITirst
used, and ag 1z quite ooviouyg Irom the niestory of
the materlal, 1t wag uced carelegely at rirst,
# the men taking no precautions. They were in the

2301t of splliiing 1t over ithiewzelve

'D
I

and they piaced
it in their handg, and one of the garages wag
extremely dirty and 1lli-ventliated, and the umsn
took very poor care 6f themgeives or their clothes,
or their skin: thefe were no precautions taken,
and tiat was oui e repreﬁentatlve of ag poor ganitary
_ methods as you, would orainarily get

Q@ You really tnink tnat that objection was invalidre

-— It is 1nvalid in this cage.
Q There 1 ano*her poin* I want to ark you adbout.

SOR You examined the exereta Ior lead; did you do that

{ .
5%\}mﬁ becauze you conaidered tne lead in the excreta afforded

a really satisfaciory index to *the lead in the human

g & 5 B
iy o et a W A R i o o e

_pers ne ——— ngsould not judge %@fin an individugl,




were really no% typlcal of an ordinary garage worzer who
not know an experiment wasz being made, and that thererore
they 414 not expnse tnewmszeives to itne real risk whilch
the aversge garage worker would do 1f thies material were
in consgtant usge everywnore /iﬁd you £ind that thesze
man were very specially careful? ——- That mignt ve

o suppnsed by an outeider, but the Tact ie¢ that that
iz not true at ail vecause in AXXX the firet place
thiz was %the disgtrict where the meterial was rirst
uged, and ag 12 quite obvious rrom the history of
the material, 11 wag used careleggly atl fifst,

é~ the men taking no precaulionsgs. They were 1in the

) A3cit of #pliiing it over themszelives, and they piaced

1% in their hande?, and one of the garages wase

extremeiy dirty and 1li-ventilatled, and the uan

tHhok very poor care 6f themeelves or their clothes,

or their skin: tnere were no precautions taken,

and tiat wss gulte representative of ar poor ganitary

metnods ag you would ordinsrily get.

SO

You really think that that objection was invaiiar?

——— It ig invalld in this cape.

§ There is anotner point I want to asX you avaut,

You examined tne excreta for lead; did you do that
becaaﬁe you cansidpred tne igad in the excreta afforded
‘a really satisfac»ory index to %the l2ad in the hunman
persﬂﬁ? ——— We,could not judge it in an individual,_

v’.&"

as tn vn?ﬁasr lead was stored, by the lead in hie excretéL>

hut in a large Broup who were continually under the
exposure, wihlch we were invegtigating — trne expogsure

to thig 2thyl gesoline — ir they were storing lead,  wa:

KE 0018:75 | g




-

X2

,-‘\
r

~.could not tell whether they were examining men who had

" been expoéed to the ethyl gasoline or wnether they were

. not be deteriined at all. We felt tnst that was necesgarys:

Dr Leake

that group ag a3 whole weoull show wmore ls2ad in treir
excreta t_han the cnntrols, who were prezuwnadly not
etaring iead — at leagt, uot storing any wore than iz

sdinary people in yuch occupations.

I wag wondering,if it were posglble for the 1ead excreila

to remsin pretty conetant wnilst in gome ofther parts of
tnhe body they were getting a sgteadily accumuléfing amounf_
df i22d? -—— That nmight well be in an indifidual; |
but taking a group, T think we could resson presunably
tnat sucn etorage did not take pliace except as indicated
bv the excreta.

Taking the whnle groﬁp of men, you say tnst 1s a very
fair meagure of 1eaqdf gtored anywhere? ——- 72s, a fair
meagure.

Then I beileve you tonk careful precautinonsg tn guard
against individual bilag on the part o the exzuinere?
;-— Tnat wag a %thing ag to which we perhaps endeavoured

more than any other to make our work difrlerent.

The actual workers who did the quantitative exaumlnatinns,

whelier on the subjects of the v1ond or the excreta,

men who had not been expoged. The control groups and
the‘éxposed grbups were mixed uUp and rather an eiabdorate

system of numbering gpecimens wag uged; g0 trhat 1t could

in order to guard against subjective errors, and it wag

-co-oparated in by all the workers. They realised the



sidinary people in .uch occupations.

0 I was wondering,if 1t were posslble for the lead excreta
tn remain pretty constant whiilst in some other parts of
the body they were getting a steadlly accumulaﬁing amount
of iead? -—— That might well be in an indiﬁidual;
but %aking a group, T think we could resson pregumably
tnoet such etorage did not tsxe place except as indicated
by the excrets.

Q@ Taking thne wnole group 27 men, you sgay tnet 1s é very
Talr meagure of lea@if etored anywhere? —-— Yes, a ralr

measure.
'y

£

Then I believe vau tonk careful precautinng tn guard
againet individusl blas on the part of the examinerse?

-— Tnat was a thing ag in wilca we perhnappg endeavoured
rmore thnsn any nther to make aur workx different.

Thne actual warkers who 4id the quantitative examiratiosng,
4 whener on the subjects of the blond or the excreta,

could nnt telil wnether tnev were examining men who had
been exposed to the ethyl gaseoline or wnether they were
men wno nhad not bean expnred. The control groups and

the expnged groupg were mixed up and rather an elaborate

gysten of numbering sgpecimens waes ufed; 80 tral it couid

not ve determined at all. We felit that that was nececpary
-in order to guard aga;net,subjective errors, and it wase

“co-operated in by all'ithe workers. They realised the

reagon for such a blind examination. It was not ithat we
were not trueting them but it wae to mske the thing avove

reproach.

Q Thie is quite apart from your evidence, dut I re:iember

gome years aggbeing on a committee tnat was enquiring into

the danger connected Witn bacteria getting intn water

2 AN Q2 o e L _ ' 9
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Dr Leake

supplies, and they tent a sample of water taxen quite near a
sewaze iutfall to an independent bacteriolngist witnout
teliing nim where it came from, and another canple whicih was

very pure water, and he rHund mrre cnli in the very pure wate

than ne frund in thne sewage outfall water; snd he verv much
onjacted afterwards that he wase nnt told where thore saples

care Irou.

¥mat were tne resuits of vour exaninstisng? ——— 30 far as

g“)'

the czreful clinical exaninztions were concargped, enyra was

> OF K /vw x(i‘“ ﬂé{

- no ;ggg poisorzng among tne automovile driversg us ing ethyl,

: : At Al { §
gagoiine. The Tifth group, who were expored o a definite

le ad hazard — all of wrom were suppored:to Te entirely free
fron symptoms which wouid keep them fronm theirlwork - did
ghow by nur teste in gone cases definite lead poisoning.
Tnat ig the men working in connection with tie acaunulators?
——— Yeg. Our clirical meinnds, in staer words, we Iound to
be closge enough to_show vwp in inoge uén, alihnugh for the
purpose nf tnelr employrent they were normal men, In regard

to the lead expasure, the lead wags indicated in the feoes

and the le ad abgorption was indicated by the qtlpplad cells
and the red cell counte. The garage workers and gaeniine

handliere, that 1is nur grnup C & D, snowed more lead than tne
autonoblle drivers repre enting the gerneral pubiic in Am eric
In the cacse of the garage workers and gasgoline handiers wno
were exposed to eihyl gasoline there wag a glightly greater
amount of le ad ghown tnhan in thns€ wihn were not expnged to
the ethyl gasolire; but these giignt incresses were of aﬁ?h:
entirely different order »f magritude from the comparativel:

very great amounta of iead shown by group E. I may eay tha“
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very pure waler, and he IHUnd Hior? CHLL LM Wi VELY Puls yicduc
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than he Trund in the sewage outfall water; and he verv much;f

ovjected afterwards that ne wae not told where thoece saples
cane I'rom.

wrat were tne regults of voaur exaninstinns? ——— 3o Tar as

tne careful clinlcal exaninztisng were concarped, trero wa s"
Sy Ekr fyﬂ o e 4% .

no Lead ivo"ingi?mnng tne autonanilie drlvorﬁpyoing efhyl/

Coa il ’ PRI S A S,

gagoilne. Tae Tifth group, who were expred to a definite
ie 3d hazard — a3ll of wrox wera gupposedito e entirely free

Iron sympioms which would keep tnem from t“vir WorKk — did

ghow by our tesgtg in gome cases definite'lead poligoning.

Tnat 1z 4he men working in cnnnectina with the acaumulators?

pon

——— Yeg. Our clirlical meinndr, in otper words, we Iound to'
be clioge enough to znow up in Tange xen, altnnugh Tor the |
purpoge »F tnkelr employrent they were norual men, In regard
10 the lead exposure, the lead wars indicated in the feces,
and tne le ad sbanrpiion was indicated by the gtippled ceils
and the red c2il counte. The garage workerg and gaenline
handliere, tihst ig »ur group C & D, ghnwed more lead than the
autonoblle drivers representing the general public in Americ
In thg cace of thé garage workers and gasoline handlierz wno
were expnzed to ethyl gagolline there wag a slightly greater
amount of le ad ghown than in those wno were not expnsed'téz
trie ethnyl garsoline; but these glilgnt increases were of an
entirely difforen* oraer of magritude from the compara +ivélw
very great amountg of Lead shown by group E. I may eay *na
it has been misunderstond in Ameriga somewnhat,our finding ol
‘ 8t b fan 4

stippling and of ie ad in thesze nen ?ﬁunat aleroscopleal -
exanination for stippling and the che quical exanina*inn for

A e N *\ en Lk ,
lead were really quite refdmed. We Fdme thal previous ¢

that no such exanination Cor lead in the feces or in organi

material — a quantitative examination - havé been carriedfo
o - 10 :
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Q That is the accumulauor workas? ——— Yes. Then we d4id another

Dr Leske

35 that a pogitive result there was not what woula be called
a pneltive result in ordinsry analyseg, and in ithe sare way
witn stippling.. We found etippling in pre$UPaOLV norm
pergonns, whnereas ordinarily I believe egtippling is indicated
ag gomething to dn with Zead, and 1t wag g0 Lell by ur -
that 1s a definite iead exzposure - tn be of gowe impnrt

nfdinarily. But we found some gilppling in alil groupn, en

Voo ww

t at, the mere fact of there De inb lead 1n al ro%B

5 :f" v-( ] .;dg‘i‘d-«'l\ %{’ (dﬂ/. KW o {Q, ‘Jé‘ J‘-—fo

¢ eA.a«a—"vr* “treqn @aﬂﬂgzs«x..u;mir«,m it «%&w@t’ﬁdﬁt’“*ﬁa&%&it- —
l‘lst At I\ Lol :6‘ A SRy a ok B any . ,C e VO I M“\‘

r

583204 48 a-d-A 120Gty Pomir b L DD %MM§ﬁ~$h4~@&QGd,v—
by nrdinapyeretitodeeofeaiaiioat T,

Diad yoﬁ make any Nther studies? ——— We 8lgn conliected ganmples
of the air by the impinger nmethod, and of tne settied »xt :
duet in tnese garages; snd we round lead in garag os even
where no Lw#eeme ethyl gasgnliine wag ured: which accoarded of
course with our finding in tae individuals wion weré working
there. Those amountg of lead were 1T an entirely different'

order of magnitude than thnoge found in the actual places

where there wag a definite 1ead exposure.

thing which pos ibly does not give %2 the individual reading
the results or hearing_of tnem ag vivid an impreagion a2g 18

obtained vy the actual Investigatnsr. I%t was felt that ithﬁf

wag very poreibly that cageg 0f Injurv could nccur in *tnoge

garages where ethyl gagnline was urfed, of pozelbly minor or

pogeibly more severe intensltv; and that the pe_ople wko had

eufrered such 8light or distinct injury would orf tneir own’ ~

accord get oul of thome gsrager and out of that employment;

5and that by examining tnose wnn were pregen* in thosze

e et



perzong, wigregdy QUAdiNlorlly 1 D2ileve gLlppLlng 1 1nalcatned

ag gomething to dn with lead, and 1t wag g0 felt by ues -

that is g definite iead exporsure - i» be nf zome impnrt

v ardinasriiv. 3But we found some £tippliing in all groups,
‘L : o buen &'W(
o rg“at the mare f%ct nf there bveing lead in a¢ rdu% Ij:% '
; SPREY 'Q"44¢mc~ bage by {v uw-léf Mot o
*g“@amﬂr““noﬂ u&&b&&iﬂgwbﬁu&%&mg¥ﬂu§?”wwaﬁwnaiu ——
r‘-. L«“f £ v i Q {f - tetihe it bl B aiy S ¥ VN a..c«\;
l?&%&6&»&3&d~¢n—$ﬁGMFGQGE~G¥M«¢Lppi Al ho-54-994.,

byagxdinapy~metnnﬁf~ﬁﬁmexa@&ﬁﬁﬁtﬁﬁfw

8 Did you make any other studles? —— ¥We algo collected samples

y

of the air by the impinger method, and of the gettled »Bxkt

dusgt in thege garageg; snd we rfound lead in‘garages even

%‘ wners nn L ethyi gaenlline wag ured: which acearded of

| courze with our finding in tne individusisz wino weré working
there. Those amounts of lead were il an entirely dirferent.
order of magnitude than thorfe found In the actual piaces
where there wag a definite iead exposure.

13t 1z the accunulator works? --- Yes. Then we did another

)
13
©

3

thing which posgivly does not give in the individual reading

-

the results or hearing of them as vivid an imprezzinn 2s ie
obtained by the actusal investigator. I%t was felt that 1t
wag very popsibly that cases of injury cnuld occur in those

garages where ethyl gagnline wag used, of pozelibly minor or

poseibly more gevere Intensitv; and that the pe_ople who hsd
gurfered such elight or dlgtinet injury would of thelr own ;;V

o accord get out of those garages and out ‘of that employment,__:

.- 1 and that vy examinirg

:taose wno were present in thoze
Q/‘\\u;f t‘.@\.ﬂﬁ ’ S :
garagp" who had uged tal B&ﬂ&m for a leﬂg th of *time “ :

two years or more - we ‘would be to a certain extent exadaning

selected individualisg, tho«e who had withzstood tne e\pqcure.

Q Quite. ——— 87 we endeavoured by every neang at our commap@itoq

1l
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Dr leake

! ;' seek out any win might have been expored and sulferad
injury and gme to other citles or sought ather
emplaoyment; and we secured very excellent co-operatiosn
from the peopls Lram whon we enquired, We were quite ablie
tn o assure tnem o thelr gatisfactlian thet our enquiry
was quite disinterested, and thet their empioyers

would not hear of what they %told us. They were

=

very readvy to tell us of instances that they had

neard eilthner indirectliy or directiy oI the supposzed

-

injury caused by thile msteriali; and tinge inztances

+

‘...r

were in all caseg investizated, no matter in what

*

part of the eountry they were, and in neo case whatever
was there any foundation for Lzhe supposition that
this etnyl gasoline wag¢ %o dlame. The delails of
& gnme of then ére given in this report. It was very
> . eonvineing to our uinde, inasmuch ag the men were
| l _ very frark to tell us of such suppnosed cages.
Q Do you tnink that any definite injury from etnyl
petdal would be 1iikeliy to get reported ito you i it
q | occurred, or would you be ilkely %o get to knnw of
1t? —— Murh more so than of other injuries or
diseareg, on account 6%'tne grest puvlicity that
wag given ta the gubject in the newepspers and
generaily. Notices of course we placed on all
pumpss The gasoline was coloured differently
( v E Tfrom other gasolilne; and there wags discuseinn
) gerneraily about 1t; and the Heaith Officere themselves

were on the 1ookout. They had digcussed the tning
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Dr Leake,

Perhaps you might tell us what .were the conclusions cf the
Comnitvee as the result of their investigavion?

--- I think I snould read them in thelr own words, "The
Comuittee concluded that drivers of cars using ethyl
gasaline as a fuel and in wnizh the ccencenwraticn of
tebra-ethyl lead was not greater than one part to 13
nundred parts by veiume of gascline shewed no definive
signs of lead apsorption atter exposures appreximating

two years., (2) Employees of garages engaged in the
handling and répairing.of autcncviles and employees of
automobile servize staticns may show evidence of lead
absorpticn and asucrage, as indicaved by the lead connent

¢t the Teces, ana the appearance ol svippled ¢ells in the
blecd, In garages and statiens in wnich entyl gascline

was used the amount of apparent avsepphicn and atorage was
sonewhat increased, gut fhe eflect was slight in compariéon
wilth that snown oy werkers in other industries where vnere_w%fg
was a severe lead hazard", Thav i3 our Group E. "ind fecr
the periads of exposures studied was not sufficient to
precduce detectaple sympﬁoms ¢f lead poiscning. (3) In the
regions in which ethyl gasoline has been used to the

greatest extent as a motor Tuel fcr a pericd of bewween twe
and three years noc definite cases havé been discovered

of recognizaonle lead poisoning ar & ctner disease resulting‘

from the uge of ethyl gasoline", Then thevy summarise

'

the mavter in thnis sentence, "In view of these acnvlusions

yeur conmittee begs te report that in their opinien



——- I think I snould read them in their own ¥words, "The
Com:ittee concluded that drivers of cars using ethyl e

gasoline as a {uel and in walcn whe congenyration of

tebra-ethyl lead was not greater than one part to 13
hundred parts by vedume of gasoliné showed no detlinite
gigns of lead apsorption after exposures appreximating
twao years, (2) Employees of garages engaged in tne
handling and repairing of automcbiles and empleyees of
autcmobile service staticns may show evidence of lead

apsorpticn and sverage, as indicated by the lead connent

cf the Teces, and the appearance cf stippled cells in the
bleecd, In gavages and stations in wnich ehtyl gascline

was used the anount ¢ apparent avbsepption and avorasze was
screwhat insreased, buv fhe eflect was slight in cocmparison
#ith that shown by werkers in othner industries where there
was a severe lead nazard', Thatv 18 our Group E. '"ind fer
tne perieds of exposures studied was nect suffi~sient to
preduce decectanle sympuvems ¢f lead poiscning, (3) In the
regicns in wnich ecthyl gasoline has been used te tne
greatest extent as a motor Tuel fcr a periocd of ovevween itwo

and three years no definite cases have been discavered

cf reccgnizaple lead poisoning or & otner disease resulting .

from the use of ethyl gascline”, Then they sumnarise’

the matter in thnis sentence., "In vie¥ of these nonuludlons
your conmittee begs to report that in their opinion . o
there‘are atv pfesent na good grounds Tor prohibiting the
use of ethyl gascline of the compesition specified as a

noteor fuel, provided vhat i1ts distribution and use are

controlled oy proper regu}ations", and 80 on, Then they

13
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T r Leake,

say: *In conclusicn we beg t0 say that we are conscious

c¢T the fact that the conciusions to wanicn we have came in
this reporv, although‘based upon mast careful and conscientiol
investigavions, are subject tc the criticisi that whey nave

oeen derived from the study of a relatively small nunber

of individuals who were exposed to the effects of ethyl

~

gascline for a periad of time comparasively orief wnen we

nor.sider the pessibilities in connection with lead poigsoning,

A mcre exhensive study was not pessible an account of the

1imited time, It remains possible that, 1f the use of leaded
gasolines becocnes widespread, conditlons may arise very
different from thase sbtudied by us which would render its

uze more of a nazard than would appear tc be the case fron
wais investigation. Longer experience may show than even
slignt storage of lead as was ooserved .in these gtudies

may lead eventually~in suSﬂeptiole individuals to

recognisable lead peilsoning or to chranic degensgrative

diseases of a lesSg owvious cmaracterr,
May.one'interpret that in this way: that your Oomuitbee

ccnsider that as vae result of thelr investigavion

vl ot .‘(;, o

”tthere Was no evide“,e at“all to shaw that there was Lol A

'dangev to neaitn? ~—-— Tnat is true,

But as snientific men they said: "We should like these

observations to be continued for rTuritner yearsn?

——— Prec isely.gq

That is"What it came to? —_—— Yes,

so far as your observations went they did not indicate

Nﬂ‘nﬂ 'NhQ‘!*m"-m-n
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tnié repéré"éiihgugn based upon most careful and consclenticud
investigations, are sudject e the erivicism that vhey have
peen derived Trom the study of a relatively small number
of individuals who were exposed to the effects of ethyl
-

gascline for a pericd of time conparasively oriel wnen e
nor.sider the possibilities in connection with 1lead poisoning.f
A pere extensive study wa: nat pessible on account of whe
1inited time. It remains possibple that, 1f the use of leaded
gasolines becomes widespread, caonditions may arise very
different rrom those studied by us which would render its
use more of a nazard than would appear toc be the case fron
+nis investigation. Longer experience may show that even
glizht storage of lead as was opserved in these studies
may lead evenbtually in susceptivle individuals to

nqgnisable lead peisoning or %o 2nronic degenerative
diseases ol a less apvious cnaractery,
May ane inverpred that in tais way: that your Commitbee
cenglder vhat as the result of thelr iavestvigavion
there Was nc evidence at all tc snew thav there was
daﬁger tc healdnh? --= That is itrue.
3ab as scienéific mnen they said: "We should like these
Coservations tc be continued Tor furtner yearsw?
——— Precisely.
That is What it cane to? ——— Yes,
So far as your ooservavlons went they did not indicate-
danger at all? -— None whatever,
I tnink further studies have been carried cut?

~—— GTroups

of exposed persons at the same and similar places have peen -

studied with ccnirels vy OLflPPﬁ? h@ Health Service
. ‘ G f.f'{Lx'/’
and chemists Trecm the Univer31ty}aﬁ the 1nstance of the

14
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industry concerned, }\‘

I whink we nhave peen told that you were in souch with

those further studies +that have veen made? —-- Yes,

I saw their general plan, I watched sene aof the examinations
) wmA\,\,‘J{ :

tnat were being made, and I lecked cvevrgaa adited ICNSEAGUAT |

+he repart pefore it was made.

Is it your deflinite opinlcn that these furdther examinatlons

, Oy R

{i -~
have been reliable? —-- It is AN & *@¢"‘&' ¢ “”*"'&””‘

I think I am right in saying vnat several men whose exereta
- at least

n215 peen exained now for/Tour years shew little or nc more

lead in the excreta today than vney did four years ago,

altnough they have been expesed te the same risk, 1f there

is a risx, right through? —-- Yes,

That is'g erally the result of thase further studies?

—-—— That 18 generally the result; it shews no difference

Tren the results that we published in this Bulletin.

Do they support, as‘far as they ga, the evidencze wnidn the

Government Oonmltitee got together? ——- They da,

So that So far there 18 notning to indicate that if you
carry on fhis work for 20 years you will get a greater
ancunt of lead in the excreta? —-- There is nothing whatever,
Nothing bo show that? —-— No.

For four years you did not gev any more in? —-— Thav is
rignt. o

Was there any otner partlcular independent investigaticn of
possivle harmful effects {rom ethyl gasoline made by the i
United Stateg Public Health gervice? ——— By means of

private enduiry and oy tne use of the Press Clipping Bureau
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+hose furtnher studies $aat QaAVEe Qeen laug! ——— 1o,
I saw tneir general plan, I.watched sonme of the examinations

. ‘.éluk.hf\ \‘J’g“},l, ’
that were being nade, and I 1lecked over and edited q“nssasaﬁst’
the repavrt pvefore it was made,
Is it your definite opinlon that these fuvnhev examlnatlons

¥ : *
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have been reiiable? —-—- It i8]

R TN P A S

I vhink I an right in saying wnatw several men ¥hose exareta
- at least

nas peen examined now for/Tour years show listle or nc ucre

lead in the exereta today than they did four years'ago,

alﬁhough they have peen exposed e the saue risk, it where

is a risk, right through? —-- Yes.

That 13 generally wne result of thase further studies?

-—— Thav is generally the result; it shews ne difference

fren the results vhas we published in this Bulletin,

Do they support, as Tar as they za, the evidence whizh the

Governnent Commnittee got together? ——— They da,

ge that so far there is netning %o indiecate what if you

2arry on this work fay 20 vears you will get a greater

ancunt ¢f lead 1in wne exerena? ——— Tnere 18 nothing whatever,
Nothing t¢ show that? —-- No,

Por {our years you 4id not get any more in? —-- Thav is
rignt. |

Was there any other particular independent investigaticn of
pcssible harmiul effects.from ethyl gasoline made by the
United Stateg Public Heélth gervice? ——— By means of

private enduiry and by tne use of the Press Clipping Bureau
Wwe tried tc ascertain whether anyone had heard of any injury
Trou the use of thie substance, and we found no case,
We.als? agked the State Health nfficers ta ascertain if

any had occurred —— so far as they could -— and We have got
.

the replies to the surgeon General, Who was here +the other

- Aax TR
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Dr Leake.

day, that up to that vime whey had found none,

Your results have been entirely negavive so far?

——— Entivrely negative,

Do you think if there had oeen 11l effects they might nave .
veen easily overlooked or rezained unreported? —-- That is

the 2agse with any disease @& condition; out as I mentioned_;,

vefore,this has been the suoject of particular public ,
agitasicn and ccncern on the parst of the Healih authoritieg;?
and 1% nas peen in the Medizal Journals as well; sc I believé
it would pe much less likely to e overlecked Than in the
‘agse of other injuries. - oo
Then I velieve you suggesuved certain regulations in whe
Tnived 8tates? -—— In coenfornity €ith the suggestian zxd of
the Commivvee regulacions were drawn up and waey were priﬁted
in %7118 same Bulletin, Taere were four =ets of regulations:
first for the manufacture of tetra—etnﬁl lead and ‘tne

blending of the etnyl lead t¢ na¥kxe etnyl fluid. Secondly

for mixing the ethyl Twuid with the gasoline o make etnyl-f

gasoline: wairdly for the distribution of ethyl gasecline,

and fourthly for the avtomobile garages, repair snops,

‘sepvice staticns and Tilling stations.

If those regulatiohs tﬁat you suggested were abpsolutely
carefﬁlly obgerved everywhere, would you have a more careful
étate of things thah you had when you were aking vour )
experiments? --- Oh very much mere,

Notwithstanding thav fact you feel it desirable to

- suggest these regulaticns? ——- Yes, It was obvious thatv.

“the Tirst part of these regulations. or something analegous
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——- Entirely negative, o

Do you think if tnere nad been ill effects they might have:
peen easily overlooked or remained unrepovied? —-— That is
the case with any disease & ccndition; but as I mentioned
vefore,this nhas been the éuosect of particular public
agitacticn and concern on the part of the Healitn authorities, .
and 1% nas oveen in the Medical Journals as well; so I believe .
it would pe much less likely to‘be cverlonked than in the
‘case of otvher injuries,

Thnen I believe you suggested certain regulations in the
United states? —-- In conforulty €ith the suggesbtion Zxd of'f
the Commizvee regulasciong were drawn up and tney were priﬂted
in wais same Bullewin, There were four sets of regulations:
Tirst for the manufacture ofl tedtra-etnyl lead and tne
plending of the etnyl lead te make etvnyl fluid. secondly

for mixing whe ethyl f1luid with the gasoline to maXe ethyl
gasaline; vairdly {or twhe distribution of eihyl gasaline,

and Tourthly for the autnmcbile garages, repair 8nops,
service svavicns and filling stvations. .

IT those regulationé that you suggested were absalutely
carefully ocbserved everywhere, would you have & nmore ﬂarpful

state of things than you had when you were making your

experlments? —-—— 0Oh very muﬁh more,

fNotwithstandlng that fact you feel it desirable to

-

Suggest these regulavions? - Yes, It was obvious that

the first part of these tegulations, or something analcgous

to them, were needed on account of the deatns thatv nad

cccurred in connection with the pure sgubstancze,

Tnat was tvhe panufacture? -——- vYes.

Buv I am vhinking of the gnrages where they use zaxx this

Y s
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Dr Leake,

comnerecial mixture? -—— AS a manter of fact #he Surgeon
General, apart from the Committee, would nov sounvenance
tne use of this material if its safety 3imply depended on
the carrying out by so nmany individuals of such regulations
iﬁ detail as are set down here for autoneblle garages,

repair shops, service stations and T11ling svations.

0T course these regulations are proposed regulations: .

1% is not within the authority of the Federal Government
of the United States o make such regulaticns fer
individual indusitries, dbut they are preposed for adeption
by whe various 3tates, So Tar I ¥Xnow only one gtate

has adcpbed them: and as far as I XnoWw it was only the
first tnree sets c¢f regulations that I have just enumerated,
dcwever

ﬁgxéﬁhe Ocrporation whizch is engaged - in the distrivution
of wnis product, agreed with the surgeon General that vhey
would be carried out, and as {ar as I Xnow they have been
encvirely. Those first three sets8 of regulations, on the
manufacture, mixiﬁg and distrivuticn, - - AS far as the last ‘t
seé is sonﬂerned péftiﬁularly tﬁat is aimed —- as I wnink
you may see - towards What was brought out as evident

from our 1nvest1ga310n of 1ead gagoline — that:ds:

‘that tne great danger in autemobile garages is caroon

monoxide, and it was done not with the view that thaw

regulations Wwould necessarily ve adopted, We realisedthat

no . machinery existed for thelr active enforcement, vut as b

- a wanning and as a sriterion ToP the carrying out of proper

recautions in garagess:
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vae use of this wmaterial if its safeuy simply depended on
the carrying out by so many individuals ol sush regulations
in detail as are set down here ToT automobile garages,
repair snops, service stations and f1lling stations,

of course these regulatiocns are proposed regulaticns:.

it is not within the authority ef the FPederal Gavernment
of the Tnited states to wmirke such regulations for
individual indusiries, but they are prepesed fer adephtion
by the various states, S0 far I Knbw only one state

has adcpbted tanem; and as far as I Xnow it was only the
firet tnree sets of regulations that I have just enumerated.
Hewever

ﬁﬁ&éﬁhe Cerporation which 16 engaged . in the distribution
of wnis product, agreed with the Surgeon General that they
Wwould oe carrvried out, and as Tar as I Xnow they have been
entirely. Those Tirst three seus of regulationg, on the
zanufacture, mixing and distribution, -- A® far as the last
seﬁ is saoncerned partiéulavly tﬁat is ained -- as I think
you may see -- towards whai was broughit out as evident
fram our investigation of lead gasoline —— that:is:

that the great dangey in automobile garages is caroon

morexide, and it was done not with the view that thax

regulations would necessarily ove adopted. We realisedthat « &

no.machinery existed for vheir active enforcement, vut as

a wanning and as a csriterion for the carrying out of proper

precautions in garages

snould I be right in saying that yeu think those presautions
ousht ta be observed in garages, whetvher they are using
ethyl gasoline or whether they are using ordinary pecvrol?

——— Thav is exactly so. These were for all garages, whetngr

they were using etnyl sascline cr ordinary gasoline,

o
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Dr Leake,

Q In other words you cunsider no greater precautions ars
necessary if they are using ethyl gasoline than with
ordinary petrol? —-— No?{ necessary, but advisable, 8¢ far
as we have determined we have not found any injury from the
use of this, but we do deprecate any more lead in the
human econonmy than is necessary,

Q Quite. Anything you can dv to lessen it you would like to

do? === Sv much the better: but we have not found that it
g is necessary.

@ The Burgeon General!s attitude I understood was this: that
if the public saf ety could only be secured by the strict ‘
observance qf these regulations in the garages, than the."
material vught not to be used? —--- Then the material ought
not to be wsed,

Q Because you realise that you cannot secure close observance
of regulations such as those, in every garage? —— Precisely.

Q It would be juét the same in this cowntry, of course. Doas  ;?
1t seem likely that less obvious forms of poisoning than

were found by the Surgeon General's Committee had accurred?MJ
-— It would seem likely that if there were less obvious f;f
S 'fkpfforms of poisoping in any consiberable number the more ' “ ¥
“obvious forms woaig also in a few, inasmuch as the exposure f*
and the susceptiﬁility of different individuals vary so |
A greatly;'ahd inasmudy &s we havé had no instances of the

fg\xé*  obvious and typical forms of poisoning, that I can discover,

”ﬁe have no reason tv suppose that the less obvious forms E

”_of poiaoning are going on. -

"’?"Quite. Have you got anything to say as to the possible
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kérdinarj.ﬁéfroi?d;;- Not nedessarﬁf Sut advigsable, 8o far
as we have determmined we have not found any injury from the
use of this, but we do deprecate any nmore lead in the
human economy than is necessary.
Q Quite. Anything you can do to lessen it you would like to
"do? === So much the better: but we have not found that it
is necessary.
@ The Burgeon General!s attitude I understood was this: that
if'the public safety could only be secured by the strict
- observance of these regulations in the garages, than the i
material vught not to be usedp —-- Then the material ought B
not to be used,
Q@ Because you realise that you cannot secure close observame
of regulations such as thvse, in every garage? —— Praecisely.
Q It would be just the same in this country, of course, Dues
it seem likely that less obvious forms of poisoning than
waere founi By the Surgevn General!s Committee had Qccurred?
~-=— It would seem likely that if there were less obvious
forma of poisoning in any consiberable number the more
obvious forms woiig also in a few, inasmuch a8 the exposure
and the susceptibility of different individuals vary so
greatly, and inasmuch as we have had no instances of thelwwtﬁ
obvious and typical forms of poisoning, that I can discuvér,~
we have no reason to suppose that the less obvious forms
of polsoning are goins on.¢.
Q@ Quite. Have you géﬁréhythiﬁg to say as to the pvossible
poisonihg by tetra ethyl lead in gasvline being looked
upon as a different thing from lead poisoning? --- Prufessor
Dixon would probably be better qualified to speak of that
than myself. The cases of acute tetra ethyl lead poisoning

from the pure substance have not been essentially different

-0
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Dr Lisake,

from the cases of lead encephalopathy that we do encounter:

restlessness, loss of sleep, lower bluwod pressure, delirium,

dr eams, all occurred, It is pussible of course that euch

a thing may be =— and thers are other forms of poisoning, E
" of course. We have on record, for exa.mplexa iron em'b

poisoning. But it is possible that any metal fixed in R

the central nervous system may give rise to similar symp'boms

We hav e no grounds for belleving that there is a slow o

chronic form ofeersbral lead polsoning as distinet from

ordinary lead poisoning, It 1s the accumulated action

of lead that we are afraid of in this whole matter: that

is the only thing -- fear for the general public,

Q Do you consider there is a great danger tov the general
public <= you dv not I suppuse —— from the use of this
material? =-—— We do not ---absolutely, _/

Q The dan.ger to the garage workers who are exposed to this

| material is much g:‘rea‘ber and if they dv not suffer you E
would argue ————=9 —-— That the public is entirely safe. c
Q EHave you a.nything to 'sa.y as to whether restrictive a.c‘bior:

should be continued or not, in regard to the distributien L
of this materia.l? ——— We have found no greunds for condemna}-

tion. We are told 'bha.t there is tlm economic value in the
APS NN G EV W R T S VAT B

1{89 of the product, We do hops tha‘E.Pether means may be

[a Vel R

found for reducing the Xmocking qualities of gasuline

other than by the use of lead. There are othar substances,
{&
\ such as for example, iron carbo;kse and benzj.pa, -= We do

[{/\( V)i not feel that they are any sGa‘i;eF, a&\a.nv rate, We know
RS-

the action of iron ca:ben@ﬁe on w hl}te blovd corpuscles, -
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a thing may be =— and there are other forms of poisorﬁ.ﬁ > Q

" of course. We have on record, for exampley iron

poisoning. But it is possible that any metal fixed in 3
the central nervous system may give rise to similar symptoms,
We have no grounds for believing that there is a slow |
chronic form ofgerebral lead polsoning as distinct from
ordinary lead poisoning, It 1s the accumulated action

of lead that we are affa.id of in this whole matter: that

is the only thing =- ,i_‘ea.r for the general public,

Do you consider ‘bher;e" is a great danger to the general
public =~ you do not I suppuse —=— from the use of this
material? —— We do not —— absolutely, B
The dan.ger to the garage workers who are exposed tv this
material is much greater and if they dv not suffer you

would argue —=-—--p —-— That the public is entirely safe, |
Have you anything to say as to whether restrictive action'.
should be continued or not, in regard to the distribution

of this material? ~—— We have found no grounds for condemna-

tion, We are told that there is &m econzgmic value in the
J\. 2y a\’

L(Be of the products We do hops thag other means may he
e\ -Gl f«-

found for reducing the kmocking qualities of gasvline

other than by the use of lead. There are other substances,
c; .

such as for example, iron carbo;kte and benzipa\ - we do -

not feel that they are any safe§ a‘c&a.nv rate, We now

the ac’oian of iron‘ ca.rbonuae on wﬁte blood corpuscles, .
but we have not investiga.ted that material which is widelv -
uméd in the United States for this same purpose; but we lo
naLsee that tlil:e».ie ie/ﬁmﬁ reasgn at all for prohihi*t',:.e;;gi

of=tts sale, ‘\and cértaiqlv no more reason than when 'bhese
results were published in 1926, '

19 e : o
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Dr Leaks.

Would you go as far as to say there 1s less reason, by reason
of the further observations that have been made? ——- Yes,

I think that would té safe: that the further observations
have confirmed us and therefore made the possibilivy of -
danger less likely. The comparisvn might possibly be made
with such a thing as white bread., 8Some of us might prefer .

whole wheat bread for various reasvns, bub that would not

lead us tv decree that white bread should be barred from . =
the market, The comparisoin is not en;irely apt.

Would you say i1t was the general opinion among engineers

in America -- perhape it is not a fair question to ask
and you can decline tv answer it —- but is it the general
opinion among engineers, as far as you can ascertain,

that this material is of cunsiderable value to mix with
petrol for the purpvse of preventing kKnock 'and improving

the efficiency of engines? —--- When this report was given

by the Committee (this is simply hearsay) the President :
of the Society of Engineers rose in the meeting and said
that was the most important decision that could possibly .

be made for automobile design.

!ou mean by that tha:b in his opinion it was of very.
real value? === 'b was very valuable and very
important,

I suppose if in America you had been sé.’cisfied that
it was 'of’no real value would ydu have said: -"In

un
view of the ‘desirability of having fuel like this

it hed better not be usedy —--— We would have

no gcot;nd for doving that even == on the basis of
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I think that would de safe: that the further observations
have confirmed us and therefore made the possibility of-
danger less likely. The comparison might possibly bYe made )
with such a thing as white bread., Some of us might prefer
whole wheat bread for variouémféasons, but that would not
lead us to decrse that white bread should be barred from
the market., The comparisof is not entirely apt.

Would you say it was thse general opinion among enginesrs
in America - perhape it is not a fair question to ask |
ahd you can decline to answer it —-= but is 1t the general
opinion among enginsers, as far as you can hscértain, -
that this material is of cunsiderable value to mix with
petrol for the purpvse of preventing kncck‘and improving
the efficiency of engines? —-- When this report was given
by the Committes (this is simply hearsay) the President
of the Boclety of Engineers rose in the meeting and said
that was the mest inmportant decision that could poesibly
be made for sutomobile design,

You mean by that that in his opinion it was of very

real value? —--- It was very valuable and very

important. ’

I suppose if in America you had been sétiafied'that

it was of no real value would ydu have said: 5In

view of the:gzsirability of having fuel 1like this

it had better not be‘ﬁéed“?k-- We would have

no ground for doing that even =—= on the basis of

our investigation,
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Dr Ieake,

SIR GECRGE BUCHANAN: I think you have answered almost all the
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~ the whole thing.

questicns that I wanted te put. Just to have it clearly

on cur note: wnat exactly is your posivion in the United
states Health Service? ——— I an a\surgeon and a regular
Goru1831oned ofticer of whe United staves Public Health
cervice, and I have been entrusted with this investigation,
You are a whale-time salaried ofTicer of the United Stases
Healih Service? --- Entirely. That is my career.

Yau do not taxée privave WorK? —-- o,

Or get remuneraticn apart from your galary?

—~—— None wnawuvever,

S0 Tar as there is any question of natural bias in an enmquiry
of this kind yomr bias would be the bias of a Service that
stocd to be shet at i 1t failed to detect any danger?

-— Yes, I may'say,tnat ine first time that this maverial

cane before me it was brought by a man in the service who ,
.- ,1~n &\'

afterwards rendered very ncn81deraole aid in the 1nvestigat10n~
and he fel?d tnat there was a real danger in the matter.

I myself felt at first thawv there mlgnn be a very con51derable

dangpr in the suobtance.

The whole enquiry originated, as I understand it, in
reference to a possible danger to the citizens of tne
United States, There Was no question till much later of

any extension af the trade to other parts of the world?

——— No, It was wholly in the Unitved States,

You were looKing after your own citizens? ——- That was
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Qﬁéétiéhéﬂthéﬁ i.wanﬁea to put. Just to have it clearly

on cur note: wnatv exactly is your pasition in the United
States Healtn Service? ——- I an a‘surgeon and a regular
Comnissioned Officer of the Unived States Publiec Health
Service, and I have been entrusted with %his investigatiocn,
You are a whole-time salaried afficer of tvhe United Staves
Health gervice? ——- Entirely. That iz my career,

You do not take privasve work? —-- Ho.

Or get remuneraticn apart fram your salary?®

-—— X¥one wnatuever, '
go far as there is any'duestion cf natural bias in an enquiPYf
of this Xind your bias would be the bias of a Service that
stocd to e snet at if it failed to detect any danger?

- Yes, I mayvsay'ﬁnat the first time tnav this maverial
came before me it was brought by a man in the Service who
atfterwvards rendevéd very ccnsiderable 4id in the investigatic?
and he felt that tnere was a real danger in the natter,

I myself fTeltr at Tirst thav thnere nighv be a very considerable
danger in wvne suostance,

The whole enquiry originated, as I undérstand it, in
reference to a possible danger to the citiZens of tne

United States. Thepe Was no question 11l mueh later of
any extension of tnevtraQe tc other paris of the warlid?

~—- No, It was wholly in the United States,

You were looking after four own citizens? ——— That was

the whole thing.

on this point-abpuﬁ the possibility of there being some

La~guspected form of chronic poiscning atrrioutable to the

K¥E 0018201

ethyl gasoline, having uBusual synptoms —- nervous SYRMDLCRE

that have not been associated perhaps with lead polsoning

at all: that, of course, has been suggested to us, and
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there are cne or two analogies —— as you Know quite well ——
in other hisvories of polsaning, where something has cccurred’
and where tne thing nhas been going on for some time and |
the actual crigin has not peen suspected. I think you
told us that if that Wwas occurring now you thirk you would
.probably get it obrought to notice, partly in view of the
puolicity the thing has attained, and partly because you
have ardered the Health Officers ol the States td lo0k aftér
any Kind of question of that ¥Xind; obut weuld that feally‘get é
ve ﬂvegy Tar?  Supposing thav some nerveus arfection,
Li::éiglwor otherwise, had been cccourring, which had not
been asgociaced with lead, but was really due to ethyl
gasoline; how do you think it weuld bé orought to nowice.
Do you think you would get the cases réported in ihe
. ogrdinany medical papers in tne first instance? —--They
o would come to the awtention of physicians in the first
ingtance, and such cases would appear in medical papers,
or very possibly be brought direetly t¢ the attention of e
Health officers in cne ¥ay or the owner, by the physicians
4@ ' 05 5§?ihdividua1s.A Not infrequently individuals report
" ‘casQSfto'thé Health Officefé.
Q Should anything of that sort appear, would it come o you
in Washington, wbuld yoﬁ ve almost certain to Xnow of it —-
ﬁ\ any suggestlon of any unﬁsual ililness that might be
q, g#trlputable to lead? —-- Yes; the Wwhole nachinery would
A point right up thére, S0 That iR any State Health Officer

or any uedical olfizer as a matter of routine would send

’t to -, us L )
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the actual crigin has not been suspected. I think you

o ety
e

told us that if +that Wwas occurring now you thin;‘you would
probably get it obrougnt to notice, partly in view of the
puolicity tne thing has attained, and partly because you
nave ovrdered the Health Gfficers of tne States to look after

any kind of question of that kind; but would that really get

r’*

you, very far? Supposing that some nervous affection,
'”éi?@iﬁf or otherwise, had been occcurring, which ‘had not
been associaved With lead, but was really due t0 ethyl
gasoline; hew do you think it would be brougnt to notice.
Da yeu think you would get the cases reéported in the
@ ordinary medical papers in the first instance? ——-They
would come to the atwtention of physicians in the first
instance, and such cases wauld appear in medical papers,
ar very possibly be brouéhﬁ directly 6 the athention of
Healtnh Officers in cne way or the owher, by the physicians
! or by individuals., Not infrequently individuals repart
| cases t0 the Health Officers.
Q Sheuld anything of that sort appear, would it ceue 4o you
o in Washington, unlg vou ve almost certain to know of it —-'w.
any suggestion of any unusual illness that night be
attributable to lead? —-- Yes; the whole “a“nﬂnery would -
poeint right up there .80 that & any Sfate Health Offlcer
or any Hedical officer‘ééia matter of routine would send
1% to us. |
Q Tould you still regard it as part of the business of sne
Service to make enquirie$ of any individual cases threugn

your own officers? -——-- Yes,

Q Suppasing later on any evidence oczcurred whien did give
rise tc a belief contrary toc what you have at present on the
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L3 . Dr Leake.

o evidence pefore you, that a danger was arising from
“this supbstance, could we in England be quite safe in
assuming vhat official punlicivy, through any enquiry

into that matter, would be given? —- I am sure it would.

-

3 For example take your own Public Health Bullevin, which
generally contains the account of any new enquirges into
diseagse conditions, done by your Service: might we assume

we would at aonce find the result of any enquiry there;

or 4A8X4 Sone other means by which we are habitually informeduﬁ

~

of the kind of disease and itS prevention? ——- I am sure ¥ou .
would rely not cnly on that, but prodably it would be prompter7f
than that, through the Ministry of Health.

There was & question the Onairman was asking you about the

£

original <riticism ¢f the experiments that were made
& vetwveen the garage'woriers and the controls; it was said
that there were two objectvions: one was ﬁnat the controls
- were not pernaps particularly healthy people, and the

other was that the garage workers had been taken from

Veryeexcellenv sources.i I understood that your angwer
148 was that there 1s further evidence 1n the same direction
oy what has happened Since. Have not you had afterwards
a mnch more exten51ve series of experiments in which the
controls were, for instance, medical students and people
\'of that sort —— in good condition? --- There have bpeen, -

B § Those were the enguiries carried out by the personnel

) a
j77\ - of the UniversitiZGincinnatiﬁ. The objection, I think,
avs that was made in the first place was made to some work

: that Was done previocust tc this, more or less ‘along the

ame lines “where the controls. WeregnavkHaiteﬁﬁhmnnwﬂ%ﬂﬂ
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into that matter, would be given? —-- I am sure it would,

YQ For example take your own Public Health Bulletvin, whiech
generally contains the account of any new enquirfes into
disease conditions, done by your Service: might we assune
we would at once find the result of any erquiry there;

or AX4E scme other means by which we are habitually inforned -

of the Xind aof diseage and it8 prevention? --—- I am sure jfou
would rely not anly 6n that, but probabﬂy it would be prompﬁerﬂﬁ
than that, tvhrough vhe Ministry of Health, |
Q There was a question the Onairian Wwas asking you abaut the
original criticism of the experiments wvhat were made
& between the garage'workers and the contrels; it was said
that there were two objections: ane was that the controls
Wwere not pernaps particularly healithy people, and the
other was thatv ine garage worxers had been taken from
very €xcellent sources, I understood that your aﬁswer
(i was that there is further evidence in the same direction
by what has happened since, Have not you had afterwards
a much more extensive speries of experiments in which the
contrals were, for fhstance, rmedical students and people
ol that sqrt -— 1in good condition? ~--- There have been,
Those were the enquifies carried out by the personnel
of the Universié?ZGincinnatiq. The objection, I think,
that was made in the fifft_p;ace Was made to some work
%héfrwéé déne previousihihlthis, more or 1ess'along.tne- 5-ﬁi
samne lines, where the contfols were not quite comparapvle; |
* and uXe we felt that the'obaection was possibly well taken.fi

Q But you are satisfied now? ——- Yes, absolutely.

CHAIRMAN: Your own <ontrols Were Trom garages and they were

men of a Similar position in life? --— They were: and the
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Dr Leake,

garages wére at least as good, in facn they were
petter than the best garages wnere the ethyl gasoline
was used.
SIR GEORGE BUGHANAﬁ: Have you any opinion as to the
desirapility or necessity of this kind of experimental
werk veing continuéd langer?
Ef:iTus-h along tne same line that you have befaore you:
ke that is four sets of cocmparisons: the use of ethyl
gasoline in the United Statesms spread very widely.
I do nct pvelieve it will be‘possible in the future
to taxe clear cut control groups and vest groups, on
account of the wide diffusicn of the preoduct:
& I mean vhav tnere is.no.garage cr no group cof
garage worxers for the}future in any cénsideraple
AURDEr -— a8 pefhaﬁ; yoﬁ noticed in the last report.
The nuuoers ¢l those who have dontinuedeithout'the sug?ﬁggigz
the four or five years are dwihdling,'on éccount ol
the nagvural lavour turnover, I do not think it
- will be possible to géﬁngroups which Will Dbe
__: _ comparable and which will be purely contrel groups, '?ﬁié
ang . a- teét as regards the exposure tc ethyl
gasoline. I think that answers your question.
Q You mean the experiments will not continue because
;) the conditions will not continue?
| --—— Not exactly along thcse lines.

7/ \ CHAIRMAN: 7VYou mean you canngt gét garages in the



‘5e£tér.tnénrth;.bést éarages wnere the ethyl gascline
was used.

SIR GEORGE BUOHANAﬁ: Have you any cpinicn as to the
desirability or necessity cf this Kind of experimental
work being continued longer?

Efi&*ust along the same line that you have before you:

& +that is four gsets of coﬁparisons: the use of ethyl

gasoline in the United Statesms spread very widely,
I do not pelieve it will be possible in the future
to.take clear cut control groups and vest groups, on
account of the wide diffusion oT the preduct: |

S I mean that there 18 no garage or no group of

garage worxers for the future in any consideraple
numoer -— ag pernaps you neticed in the last repers, ‘

The nuoers of those who have dontinued without' the sugggg?l%gzt
the four or five years are dwindliing, cn éccount et
the nawvural laodour turnover, I do not vhink it
Will ve possible tc get groups which will bpe
camparable and wnich will pe purely contrel groups,
ang - a test as regards the exposure to“ethyl
gasoline, I think that answers your duestian,

Q You mean the experiments will not continue because WY
the conditions will noﬁ‘continue? | |
—-—— Not exactly albng thcse lines,

GHAI?MXN:  You mean.you,caﬁnot gét garages in the
f‘ufur*e where they are not using ethyl gasolinet
——— Where we cannot be sure of it,

Q You could go on obsgerving the men where they are
using the evthyl gasoline?

- Qu1t§;> |
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- LS Dr LeaXke,

SIR GEORGE BUCHANAN: In regard to the regulations for
the distrivbution of ethnyl gasoline, I have here
the regulavicns that are suggested: that the
éontainers sold to the gereral public should be
lavelled, that it should ve used for motor fuei
only and not for ¢leaning or any ather purpose,

. Have any cases been prougnt 4o your novice tﬁat

people have used this for cleaning and other

purposes? -

——— They indeed have., One of the professcrs in

Dr Hdwell's scncol, and a colleague of mine,

found thay his servant had used it far cleaning
< the Cleor, and splashed it cver everyuhing,

his hands and everytaing else, .

Q Ooviously it would be very desirable to preveny
that use. Whav I was inveresved in was whetvher
you had cone across instances of it being
”agcidentally or carelessly used in that way

“and yet no particulaéﬁharm'had been done?

— Thai is true,

Q Or any harm?

--— We have found no harm. In those investigations
ka)f in‘the garagés it was splashed round on hands and
\ faces Tather indiscriuinately.. The dye of ccurse
Q/ tends to keep it from being used Quite as much

-595 other gasoline,
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the distribution of ethyl gasoline, I nave here
the regulavicns that are suggested: that the
containers sold to the general public snould ove
lapelled, that it should be used for motor fuel
only and neot for <leaning or any other purpose,
Have any cases been brougnt to your notice that
people have used this far cleaning and other
purposes? - -

~—— They indeed have, One of the professors in
Dr Hdwell's schcol, and a colleague aof mine,
Tound that his servant had used iﬁ Ter cleaning
the {loor, and splashed it cver everything,

his hands and everytning else,

Covicusly it would ve very desirable ¢ prevenv
that use. Whav I was inveresved in was whewvher
vou had come acress instances of it veing
accidentally or carelessly used in that way

and yet nc particular harm had been done?

--- That is True,

Oor any harm?t i

—-—-— We have found no harm. In those investigations
iﬁ‘tne garages it was splashed round on hands and

faces rather indiscriuinately.. The dye of ccurse

_tends to keep it from being used quite as much

agn other gasoline,

‘Tnat i8 the intention?

-— Yes,
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Dr Le_ake

Dr BRIDGE: In regard to these regulationz in tihe garag

o ,
ﬁ; a: I quite clear that they were directly mainiy to the

e g

general health hazards &§¢$?e I rentinned carbmm
aonaxide in answer to oir Trederick Wiiils: you wlil cfee
that there ig annther fact tnat wag not appzrent 1o e at

rirkt' danger from gasoline 1ltgelf. We hzad ngt a few

instanrcer of penpie being ratally overcome by the Tumeg ol -

gasoline, used pnesivly in a confined epace; and in the
e 3muthern 3tates petrnli is uﬂed apart Irom ethiyl gagnline.
m certaln parts of the Soutnerr States teuperatures are a
. 1ittle higher than\tney are here. Our zasoiine is ﬁnipﬁed.
in large tank carg; and I will gilve yonu an illustration of
wnat happene with thege cagualils - tramps I think vou would

. call *them here. 3upposing a sudden ghower comeg along,

the only thing these men csn get infto 1f on2 of theee empthy
‘tark carg, which they doj and ag they come tn the rilling
platrorm, not infrequentiv dead tremps are round in these
o cars; Who nave been avercore. OFf gcourse tne carg are emply,.
but they are 1ined with molst petrol, snd the fumes have
overcome therm. |
P ) ”Dfes-tnatAgive”fise,to your suggestion for the vemtilation
of tne garasge, in addition to the C.0.% ——— Hes; but the =
C.0. wag the important thiné. |
Q9 Have you any view ag 1o the pnzeibliity of lead poieoﬂiqg
fran the sqrapinge from the engine? --- Thnal haa been
.? ' (\yaé\ “tnouvnt of. Of coursge a great nany theoretical ideas

[L}O nfcould be ns21ld about the rate of evaporation and the dust

in various wayg, from the engine exhaust. We thougnt




general healtn hazarde? &— Yes. I mzentioned carbon
N~
monoxide in angwer ton Sir TFrederick Willis: you wiil see

that there 1g¢ annther fact That wag notl apparent to ue at

first:. denger from gasolirne 1tgell. We haod not a few

R

ingtarces of v2npie being fatally overcome by tiie Tumeg of
gasoline, used pneribly in a3 confined space; and in the
o Inmtnern 3tates petrnl ig ure apart from ethiyl gasgnline.
™m certain parte of the Snutherr. States teuperatures sre a
1ittle highner than tney are here. Our gasoline iz shipped
in large tank cars; and I will give you an iilustration of
what happene with thege caguais - tramps I think you would
call them here. 3upposing a sudden ghower comes along,
the nnly thing these men cun get into if on2 of these emptiy
tank carg, which they do; and as they come %o the rilling
platform, not infrequentiy desd tramps are round in tnecse
carg, who have been averesma. O enurce the carg are eupty,

but they ars iln d wit: ¢4 petrel, snd the fumes have

O

Does that give rise to-vaour suggertion for the vehtiiation
of the garage,. in addition to the C.0.% ——— Hes; but the
C.0. wag the. 1mpor¥ant thing.
Q9 Have you any view ag 10 the pnzelbliiliy of lead poisoningwqm
Tfram the sqrapings from the engine? —--- Tha?® hag been o
thought of. OF course a great many theoretical ideas
vfcould.be neld about tne rate ol evapnration and the dust
.- : in various Ways,‘rrom the engine exhaust. We thought
that the pn_aétiéal gilde of it wae the impnortant gide:
how much tnééé garage wWorkers and repalr shpp men

{ actually did get. We consldered not nnly the scrapings

from the cylinder heads and the engine cyiinders — the

-
i

exhaugts and the muffierg, am we cali thern: gillencers

RE& 0()12?»"1 R 26
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Dr Leake

I think you c¢2ll therm; dbut we thought tnat ail these
matters would be covered by swuehtan investigatinn az thle.

whleh is the mast important, we do nnt know,

%
Dr BRIDGE: Thank you.

3ir WILLIAM WILLCOX: Dr .Leake, ynu apprnached * e

£

investigatinn Trom the point of view of medical men?——- Yes.
And you were Keenly on the ionkout far any eyIptons of
illnegs from le3ad tetras ethyl? —— Yos.

Tou agree that lead tetra ethnyl actsz dherapeuticailiy in a

joN

L that 1

ot

difrerent manner from inorganic lead 2

i

T

tends %o
cause Ingomnia, naumea, low diood pressure and g0 on?

- Whlch are not coammonly found in ordinafy iead ponlgoning.
Yos, ——— Ivdo not think we can state, nowever, that that is
different from #gevere acuts lead encephaicpathy sucii ag we
get in oir country, at any rate not infrequently in nur

lead exposgure, bul qf gourse very mich 1eeg frequentiy

than the ordinary ZILome of 1ea@ poleoning.

The point I wish to make ig that lead tetra ethyl procuces..
syuptoms different from chronic lead poligoning? ——— Acute
poisoning rrom lead tgtra ethyl ceftainly doeg,

Yes. And the mild}caéés]Or the aculte tetra etnyl
polgoning display symptoms which are very different from
thoge of ardinary lead poisoning? --- VYeg.

T take 1t that you agree with théee gymptoms given by Dr

Kenoe. (Indicating green volume). —-- Yes: he hag got much

‘more experience than I have. R

Tﬁey corregpond witn what you have mentioned? —--— Yes.

There 1s very little evidence really as to what are the




Just whien 1z the most lmportant, we 4o nnt nni.

Dr BRIDGE: Thank you.

3ir WILLIAM WILLCOX: Dr Leake, vynhu apprnached *inlg SR
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investigatinn from the point of view of medical men?—— Yes.
And you were XKeenly on fthe 100kout for any gymptons of

1liness Trom lead tetrs ethyi? —— Yor.

You agree that lead tetra etinyi actz therapsuticalliy in a
different marmer from inorganic lezd 2nd thst it tendas to
cauge insomnla, nauvsea, 10w Piood pressure and g0 on?

—— YWhich are not cammonly found in ardinary iead poiaoning,:@l

Yes. ——— I do not tnink we can state, nowever, that that is
different from severe acute lead encephalopathy such ag we o
get in oir countiry, at any rate not infrequentiy in our

ilead exposure, MUt of course very mich logg frequentliv

than the ordinary fome of iesd poleoning.

The paint I wish to make is tha?t lead telrs ethyl prnduces

~

gyrptong different from chronic lezd pnigoning? ——— Acute
polooning from lead tetra ethyil cprtéinly dneg,

Yez. And the mlid caseg of the acute tetra etnyl
poigoning diﬁplay'syqptoms which are very different from
thoce of oardinary lead poisoning? ——— Yes,

I take 1tithat you agree wilth these sympltoms given by Dr )
Kenae.A (Indicating green volume). —-- Yes: he hag got much
more experience than I have.

They correspond with what you have mentioned? -— Yes.

There ig very little evidence really as to what are the %
symptoms caused by véry minute amounts of lead tetra ethyl,‘.(
thé cages being describved eltner as acute cases or sub-acute
cages? —— Yos. 1.
Judging from its action in the acute casee, 1t would appeérgz

that it would probavly act more specifically on the central
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Dr 1eake

nervoug gygtem than lnorganlec lead? -— Taat ig fo.

I take 1t that dangers from lead tetra ethyl, as such,

would ce partly from gkin abgorption? —--— Yeg.

And paftiy 7rom the sgwallowing of tne vapour and in the

irnalation of 1t? ——~ We feel that inhalation and skin
i ~ U .)\'r' ’MQ X A.é

absorption are the important things. b UsAw LAV Uold

Did vou conduct any experiments to show whether animals : A

expored %0 the vapour of eihyl patrol were arfected in any

way as regards thelr nervous system, or llver, kidnevs,
neart and 9? nn¥ ——— I have done no animal experiments whatevei
T S L
There are saﬁiﬁher recorded. ——— I cannnt state this on my own
cloze observaiion, buit there are a few instancep ghowing that
thnese men who hove mild forme of poaisoning tend to gain Weight
arter they récaver from expnsure. Thst is rather a paoullar
instance.
Thnet gometimes occurs in alconoliec cages. You have made no
detailed ovservations of the urine or the fecest —— None
whatever. The resgon the urine was not eXamined was because;m
it was velleved thatl the excretion of lead through the kidﬁg;;

wag somewhat more uniform than when via the bowels, the liver
. Ra-d

and go rortn: that any great differences in any two groupe .

az regzrdg lead exposure would be ghowm more cliearly by

difrfererceg 1n the rfetal lead than by dirferences in thne
urinary iead; and being pregeed for time, we wouid rasther
exaine a large number of mer than 2xanmine haif the number in

Yotnh the urlne and the Tfeces.

Tou agree that the lezd which 1 excreted in the urine must

come from lead which hag been 3vgorbed into the sygtewnt

R that resvect Urinsry lead.ig more odrmdfdagnt -
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WouLU Ue pafi;y.rfomVSKin abécfpnicn? -——(YesQ

And partiy rom the gwallowing of the vapour and in the
inhalation of 11? —— We feel that inhalation and_skin‘
abgorption are the important things. Gw Tr«xﬁw’ @}&*$ &wéié
Did you concduct any experiments to snow wnetiier animals

expogced Lo the vapour of ethyl patrol were alfflected 1

=3
o
3
<

o]

way as regards their nervous gvetenm, or liver, kidnevs,

neart and 8 on? ——— I have dnne no animal experiments whatever,
L&r‘v ok

Tnere are swnwaBar recorded. ——- I carnot gltate this nn ny own |

cloze obgervation, dut there are a few instances sghowing that

i

¥

trnese men who nave nild forms o7 poisoning tend to gain Weigntf;
arter they fecaver Trom exposure. Tnat ig rathar a3 peculiar :
instance.

Tnat sometimes ncecurz in alcoholle cages. su nave made no

detailed ovuervatinng o the urine or the fecegs? ——— FHone

whatever. The resgon the urine wae nnt exanined was because

t

1t wag velleved that The excretion of lead thrauzh the Xidneys

3

wae gomevnat

4

5

re uniform than when via the bowels, the liver

ie

i

and g9 faortn: thal any great differences in any twn graupsa

az regErds lead exposure Wwould be ghowm more cliearly by
difrererces in the fetal lead then by difTferencesz in the
urinary lead; and bvYeing pregeged for time, we would rather )
exaine a large nwiber of men thanlgxamine nail the number in
ooth the urine and the fececs.

You agree that the 1eadHﬁhich le exereted in the urine must
come from iead which hag been abgnrbed into the systeny

— Yer. In that respect urinary lead is more significant,
And you would agree trat 1f Inorganic lead is taken through
thevmauth — for ingtance, sugar of lead - there iz a very suwall
pfaportion of 1t sbrorbed? ——- Yes. A%%»

Therefare 1 vou find lead in the feceg, VvNU are meaguring

28
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Dr ILeake

(a) the iead which ig excreted, and (v) *the lead whica msy
have Yeen preszent in the urine du%t which nae nnt deen

abgorbed? —— All you can fay abvout the lead in the Tecegs is,

I s

nat tzere hss been exposure, nnt neceggarily lead abﬁorptionv

I quite ggree. Thegse experimentis are oxtrzordinariiv

¢

difficult, are not they, for determining there ninute amouﬁﬁgk
of lead absorppion? Really to have an effective contral |
one aught 10 analyge the Ioand to gee 1 there 1g any lead in?E
the fand taken; you nsught to do that? —— Yes. e
I have been 1lonking at the cetailis ir vour revort: take

group D. Mat 1g ane of the groups exprred ta ethyl petrol:
that dnes give higner figures Inr the lesd in the Ieces tnan'

the ather groupa? —-—— Yeg.

o

There wag definite paositive eviderce there? ——- Ye

But there wasg really 1ittle ar no dlfference betw

©

en
Groups A & B, and groupse B& C 7 —— Tnére wae between
ﬁraups'A & 3.

ot very much betaygsn A & B, wag there? ——— Well ————-

Group D. ig the one that shows a decided dirferernce:

a decided increase of lead; that iz by the fetal R

detgfminations? ——— I think that would be z mstier of

interpretation. It would seem that C. had nore than A & B;ln”
aﬁd D. had a little more than C.

That waa’tne point realily? ——— Yoz,

Group D. ig the only one that showe a deTirite increase N

above A, B & C.? -—— D. d1d show an increaege over A, B & C. On

night consider that C. rhowed an increage over ~—

A Picures in fahie 20 ohaw #X

o



aew y wa s ray 800RT tae lead in the Tecags ig

that there hag been exposure, not necessarlly lead abesrption.

9 I quite agree. Thege experiments are extraordinarily

aifrficuit, are not they, for determining these minute amounts:

of lead absorptisn? Realiy t5 have an effective contral

nme ougat to analyge the rand to gee ir there is any lead in
the roand taken; you nugnt to do that? ——— Yes.

Q I have been lonking at the cetfaillis In vour repvort: take
group D. Mat 18 nne of the groups exprsred to eltnyl petrol
that doeg gilve highef Tigureg Ior the ileszd in the leces tnan

the nther groupa? ——- Yeg.

Q There wag derinite positive evidence there? —— Yes.
& o But there was resily 1ittle ar no difrerence between
Groups A & B, and groupe B & C ? ——— Taere wase between
Broups A & B.
Q Ilnt vervy much betwéen A & B, wag there? -—— Well ——eee
Q Group D. ig tne one that ghnws clded difference: ' ‘
it a Gecided increage of lead; tnat is by the fetal

deterninationg? —— I think tuet would ve a msitier of
interpretation. It would zeew that C. had more than A & B,
and D. had a ilttie nore than C.

@ That was the polnt really? ——— Yeso.

el

Group D. i the only one tnat showe & definite increase

above A, B & C.? ——— D. did show an increase over A, B & C. One
might COHSlder that C. sbowed an increage over .~ ‘§a
'A&B. |

@ Yee. The Tiguree in table 39 ehow that 56 par cent in Group D.
had peroentagee of 1eéd of .101 and .3. 13 per cent had

amoun*a varyins between .3 and 1: 2 per cent between 2 & 31 .

there 1 a decided difference? ——— Yeg. ¥You notice tunce
curves nn page 11u?

29
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Dr Leake

Q Yar, I Aid notice them. Ynu agree that waen vou have ary
toXic subrtance 3acting in any sialli amounts, 1t night be
rather difflcult *o digzcover BIY i1l erfectg caused by
then? ——— Quite ¢o0.

Q  For exanplie it happened in tnis ecountry in the cage of the
teer polzoning epidemic: it wag some time belore it was :
digcoversd that argenic wag the cauee;snd in the cage nf theﬁ?i

where -

W gernplane Workersnztetra chinr-ethane was used, it wap some

tine velare 1t was Tound thzt thir increased 1iliness amongst;;

S the sernplane warkers wag due to the tetra cnlor—etnane?——~zié£

9 Taersfore you thought it devirabie tnat obrervations should

[£4]
(+

111 continue? ——- Yeg.

ip]
(O}

5 tnat any hitherto unrecogrised group of syuptoms wihich might
T due to tetrs ethyl iead in etayi peir»nl nmight be vrought to

& vour notice? —— Cuite. We g%ill tninik, 3ir Wiiilay, tast,

ot

Lifference

0

whatever nere wmi

(He!

nt be un 1tg esctinn frow ordinary
lead, the lead would,be an index of anyining t;~* we could rind

Q Quite. In thie problem on2 i dealing with two problenms

really: one, %the lead telra etiayl, itz %toxlc erfectg; and
the other, the Inorganic compounds of lead produced by

oo mbussion? ——— Yeg,

0
=
©

att er one 1s familisr with as regards lts toxic errects?®

Ama—— YGS.'

o)

But the rormer one 1g somewhat rather in tne darx about?——— Yes

~
>

You_ﬂill agreo that pometimesr with t_hesme tnXic subgtarces

1t ie the unexpccted that happenc? ——— Quite.

/ Q For example, iadies umed tetra cnimride éarbon{?) for

ehampooing their nelr, and it wee not until one tragic

- ‘occurrence that the danger wag realised? —-- Tnat is go.




e

A2

>

then? ———- Quite go.
Por example it happened in tunis country in the cage of the
beer poalsoning opidemic: it was some time bernre it waa
discovared thatl arcenic wag the couse;snd in the case nf tne
where
geraplane worzerghgtetra chinr-ethane wars uzed, it waz some
tine balore it wag Iound tnzt thisr Increaced 1iines=sg amonnge
tne 32raplane warkare was dus to the teftrs chlor-ethsnef——— Yo
Therefore ynu tiought 1t desirable thal obrervations enouid
2t111 continue? ——- Yes,.
So-tnet any hitherto unrecognised group of symptoms wihich mign
® due to tetra ethyl lead in etayl peirnl might be brought t0 -
your notice? —— OQuite. We g%iil think, Sir Williian, tnst,
whatever dirference there night Te wn ite zctinn from nrdinaryv
lead, the lead would be an index of anything tnat we could rind
Quite. In this problem on2 iz dealing with two problens
reallys: one, the lead tetra etnyli, 1ty %toXic effects; and
the other, the Iinorganic coanpounds of iead produced by
ComPUSEHiong ——— Yor.
Tne ietter nne is euilisr with az regsrds 1lis toxic effects?
But the Tormer one is gomewhat rathner in the dark about?——— Yes
vou will agree that gometimers with t_hesze tnxic subgtarcez SO
it 1ie the unexpected that nappenety ——- Quite.
Por example, iadies umed teira chlspride éarbon{?} ror
ghampooing their héir;iéﬁd it wse not until one tragic

necurrence that the danger wag realised? —-- That is =0, T

' T euppose that the ethvl gzsoline ueed in Azerica is

coioursd? —~—— Yeg: 1t 1ig coloured red.

30 that people will not be likely to uce 1%t for cleaning
ciotning 6r cleaning articles which might s gtained vy 117
—— Well, We nope not.

3c
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Dr lLezke

The cd¥e would efrectusally prcni it from being ured %o any
extent? ——— Tn any great extent.
Provaviv the iady wan uzad 1t £nr cleaning Tloors goi intn -

sorious traudle for staining the fioors? ——- No doubt,

3ir Wa WILLCOX: Thsnk you. | B

3ir

X

ROBERT ROBERT3ION: There iz one point nn the propased ,~,_’“

regulationg ror motor garages that you suggeated: tnis déalé‘
withn ventilation and genersl cieanliliness, eXcept one phrbsé:ﬂ
whare 1t eayz: %and not Ior cieaning and »nther purpogead o
I suppnze vou Felt thet alihough there wasr no definite
evidence 3sgainst it, 1t would be advisable to take certain
precautions? ——— YOEe ——momim e e e
Just 3g wes done In regard Lo ine regulaltlong whieh just
precede 1%, to which 8ilr @eorge Buchanan calisd attention.
Yes. Bubt my only afther point ie tnls: I do not xnow wnether
vou have already angwered 1t in wihal ysu nsve 1old us, when
you were gaving you Were out for the broad erffects and not

for particular experiments. Wnat I want to aek about is

ag to whether any undacompo ed 1lead tetra etnvli is found 1n

the exhaust or is found in the cranﬁ cage 0il of an envlne_Qu

‘1tha+ is boinrr diqmantled? ——— I 40 not know of any such

DrvBRIDGE:' I puré lead tetra ethyl allow2d to be go0ld Creely

exparimentQ.

_Ydu.havé no 1ist of poisong in Amerlea lilke we nhave in

in America? —— No, it is not: it is not so0ld freeiy but there

ig no derinite legal proni®ition on that matter

Eﬁéiand where you have to g£ign a baok when you purchage

'nemv — Tnat would be largely gubject to the different

“ . ! 'm Y Y .Y A,
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gerious trouble rnr staining the fIoors? ——- No doubt.

3ir Wn WILLCOX: Thank vou.

i 3ir ROBERT ROBERTION: There iz one point on the proposed
regulatinns o motor garagers that vou suggested: tnlz deals

s S
with ventilation and generil cieaniiness, oxcept one phrage
whare 1t gayal Yand nnt or clieaning and other purposea¥,

I suppnse vou Telt thet altnnough thore was no definite

evidernce 3gzainszt 1%, 1t would e advisable tn take certain

[N

precautiong? —— Yes. e e e e e
¢ Just ar was done In regard to the ragulatlons whiech just

pracede 1%, to winlch 38ir @eorge Bucnanan calied attention.

e

Q@ Yes. But ny oniy other point ie this: I do not know wnethser
vou have alreadv snewered 1t in wha't vou nave tnld us, when
you were sgaving vou were out for the broad effects and not
for particular experiments¢. Wnat I want Lo ask about ig
as to whether any unaacwmnuhed iead tetra etinvl is found in

~ the exilaust or is Iaund in the orawA case 011l of an engire
that 1z being dismantled? --- I do nat Xnow or any auch
experiﬁents.

Dr BRIDGE: If pure iead tetra ethyl aliowed to De gold Creely

in America? ——— No, it ig not: 1t i

m

not ¢£0ld Ireely dbut there
{ TR
ig no definite legal prohitition on that matter, o
0 You have no 1igt or pnisons’in Anerica 1ike we have in

anland where you have to sign a book when you purchage

- . them? —--- That Would'be largeLV gubject to the differer

States, exoept tne J&ﬁ:k4A;5A dine ) OoN waten 1e 2 Federal'kt

Q. Woulid Ilead tetra ethyl be In it? ——— Nn, that i: nnot in it.
Tnere are numerou ather polsons made at cnemical Diaces

which are practlcally dangernug.

e
%

Dr BRIDGE: Thank you.

‘W
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Dr Leake

PROPE3SOR DIXON: I suppose fae anly trouble avout lead i tnaté

D

9

1t is cumulstive? —-— That is wast we have been afraid of.

IT 1t were nnt cunmulative, there would he no difficulity of =
any xind? ——— That i¢ zo.

Couild vou just tell us whot you mean by ¥Ycumuiativew? —-- Thal

inete2ad ol an ezlect appearing soon arter the ingestion or

absnrption of the poinon, the effect 1¢, 33 oOne ray gay,

sub-clinical: 1% 1= not ipma @} but irf produced arfter long
0 _

L £
exposure, or pralonged RS onlv, and we think, in

regard to iead particularly, of courze, %tast it is actually
accumiiating in the bdody.

woulid tnie Be a good delfinitiorn: A cumulative polson ig one
in vnicn the rate of bqorptian iz grester than the

IS v R
pulrivmeen? ~—— I think co: providnd the eflfect were due 1o
the presence of the porigon in the arganiszm and nsyﬁo aimply
.the. " mnds of entry, or the apecilfic action. It mignht
theoreticaliy ve sthred in such a way ag in be Iree frow any

chance of giving harm thereafter, even ir 1t were 2 large

amount.
In regard *to these garage workerg, in your answerg today you

nave told us that the Lead in the‘feces ig on;y an index

P

-Cfééliy‘to *he fac* tnat ho man i¢ taking lead? —— Thgt 13 a;

Where does Lie get hiﬁ iead from? —-—-—The garage workere
Yeg, —— We~5hou1d like to ¥now. We have hinted at varinus

nings: whether 1% ig the lead pzint »n the cars of the lead

from the tyreeg. R

Dnes not the dust of the garage contailn 1ead? --— The dust of

the garage containg considerable lead.

uld not that be easy to indicate
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1L Ly @wers 7101l Clwlkieblve, uaers would De no aifilculty of

any Xind? ——— That ig¢ zo.
Couid vou just tell uz whst vou mean by ¥cumuiativen? ———'Tnat;
inet2ad of an effect appearing soon arter the ingegtinn or

.

absnrption of the poison, the ofrect 1o, 38 one wmay gav,

h

fter 1ong

[

aub-clinical: 1%t is not apparepl but if produced 2

Qv }(’N;’ A D "y
A &m only; and we think, in

i)

expnaure, ar pralonged
regard to iesad particularly, of course, %*hat it 1s actueily
accuwmuiating in the body.

Fould thig be a good definitinn: A cumulatlve poison 12 one
in whicp the rate of abgorption ig greater than the

[ AV RS ¥ s s _ . : ‘ ’
fRLIERMMEN? ~—~— I Lnink so: provided the effect were due to

the presernce of thne pnigon In the organizm and nog&o gimply

_the: ' mhde of entry, or the specific setion. It mignt .
theareticylliy ve gtnred in such 3 way ag to Ve Iree Lrow any
f

chance of giving harm fthereafter, even ir 1t were 2 large

an>unt.

&

In regard to thesze garasge workerg, in vour answers %today you

(52

have told us that the lead in the Iecee 12 only an index
really o the fact that the man 1e¢ taking iead? —— Thgt 1g all
Where doeg he get hi; iead from? ———Tne garage worxer?y
Yes, ——— W8 should like to ¥now. We have hinted at various_t;@
things:\ﬁhéther it is the lead psint »n the cars ot tre jead =
rrdm‘the tyree.

,'DQéS not tne‘dust of the garage contain lead? --- The dust of

the garage contaling conalderable lead.

Would not that be eaey to indicate? ——— 02 ves; dbub I carnnt
decide ag to where %that dust came frax.

I sce., Supposging it was a dugty garage znd T2 man wae abgsorb-
ing the lead, how would he abgord 1t? ——- ¥e taink the s

important thing &s to 1ead ig inhalation.

Just what do you mean DY "inhalation"? --- Ag to 1ta furtner
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I tnoughf pornapq t at vaa a reason wny you adopt the fecal

Dr-I.eake

Do you mean tnrough the iurg:? -—— Wnether it 1is thrﬁugh‘tne
upper regpiratory track or tne lungs I am nol prepared to say;
but that 1t gete in actusliiv tarougn the alr. o
But thore have been gme experiments witn.dustsand lead dust
both in Anerica and Germany, and thevy ghow that 1L you inhalg

duat, 72 per cent goes through the alimentsry canal? —— Yes.

And only'lz pe r cent through the ilungs? —-- It might ve ﬁﬁét
you would have at leagt taree routes: the alimentary canaiy
the lunges and the upper regpiratory track. e
Supposing vou gzet people wno suffer frow chronic lead

polsoning and that the source of 1i2ad his veen glopped

grg Tecepr and

]

eompletely, and then you exsiine thase pedp
urine a Tortniznt after - after sil iead ingestion has
gtopped - dn yau know whet thie propartion of iead in the
Teceg and urine would be? -—— I ghould think 1% woula vary:

greatly in different individualse, with tnelr habite and diet

and o Corih; dut 18a3d would continue to be excreted.

.

Yer; but in what amounts — Oy the two ways? ——— Pregumably’

more by the kidneys than by the bowels.

Well, they are gald to be more or lege equal, you Xnow; =ﬁ,

nod becausge *he urino e*ops extruding a;to~ether
periodiCSLLy, and then goes on. It ie¢ irregular, or is
said to ve? —— You.
I did'n t know wheiher you had done experimente gnowing
that fact? —- I have not.
But you agres with ue, 4o not you, that feeal lead is notjf

any criterionryeally of anvithing except that the man ig

At el Rt an et T ey A BT ma e rmin B oA crmmaae Ly O R . . b PO S e e}



0 But thoere have been sane expeariments wiltih dustsand lead dust

poth 1n America and Germaﬁy; and ey show that 1 vou inhai
dust, 72 per cent goes through the allmentsry canal? ——— Yes
Q And QMLY 12 pe r cent through tne lungs? --— It might bve tha
you would have at leagt three routes: the alimentary cenal,,

the lunge and the upper regplratory track.

g

Q 3upposing vou get paople who sulfer frow chronic 1eéd
poicoaning and that the szource af lead has Deen sgtopped
completely, and then you examine tnese peoplets feces and b
urine a Tortnignt after - after all iead iIngestion has |

gtopped -~ do you Xnow wnat the prapartisn of iead in th

1

' S
Tecez and urine would ve? —-—-- I ghould think 1t wouid vary
greatly in different individuals, with thelr habites and diet

and £a Tortn; dut lead would continue Lo Ve excreted.

e

Y2r; butl in what srouwntls — Dy the twn Ways? —— Pfea¢rab1y

T")
-

mnre oy the kidnevs than by the baw
- Q@ Well, they are said to e mare or igose equal, you Xnow;
I thought pornapg *that was a resson wnv vou adapt the fecsl
m@thod becaugse the urine ptops extruding aitogether
poriodio 1y, and %nen goes on. It ig irreguiar, or is
g2id to be? —— Yog,
¢ I did not know whether you had dnns2 experimente gnowing
tnat fact? —— I have not. |
Q But you agree with ué 'do not you, thst Trecal iead is th¢5 
énv.ori eriﬁngrﬁally or awv*ning except that the nan ig
taking lead 4hrough tne mouih? --- That is 8il.
Q Have you any ldea, supposing you adminigtered to a nman, saj,
a taird of 2 gram of lead acetate, now mueil 2 tnzt 1e§d_;f
would be abaorbed? —-- No, I have not.
4 It would be a very guail smount? ——— Yeou,
33
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Dr Leake
Thics acts on the ceatral nerveus systen,
I feel sure chat I agree with everything you said
~--that in aguve lead poisconing fron wne acetate
vou gev a swimulant acfion cn the central nervaeus
gystem entirely ﬁifferent Trom anysning that is
Known with inorganic lead? --—- Yes. .

Do you remember those caseg of the four men which

were reported in the Journal of ? —— Yes,

The four men who died Trom acute ethyl tetra lead
poison;ng? ——— Yes.

Two of them died quickly and two afier a montn, or
scmetning 1like thac? --- Yes.

The two wnoe died quisXly had volatile lead in the
prain, and the two Who died later had none,

What 1s your view as to that? I think whis bpears

on the subject that I am asking aoout., --— I presuume

that the volatile lead - presumably- lead teira etnyl,

in case that was the poiscn- daes noet swvay in the

system and does not stay in the brain but is éhanged e
Is ¢xidised? ——— Yes,.

Then you get ofdinafy lead? —— Then you get ordinary 1eaq.'
Do you think it likely, if you did absorb; lead teﬁra'etnyi‘ﬁﬁ
in the minute quantmties,whidn are vhe only quantities
we can absord in practice — acceldentally - that the
substance would remain unoxidised? --— It certainly

does not seew 80,

_You cannot dehect it in the body after it has been

AN W Ml T T AVIMINAYA I v e D Ty P R 2




--that in acuce lead pOlbOnl"l" freomn tne aﬂeta‘ne

you gev a sulmulanc action on the central nervous
sysvelw entirely different Trom anytuing thatv is
- Xnown with inorganic lead? ——— Yes,

3 Do you renmember those cases of the Tour men which

were reported in the Journal of ? ——— Yes,
! 3 Tne four men wno died f{ron acute ethyl wetra lead
poisoning? --- Yes.

Q Two of thmm died quickly and two afier a month, or
scmething 1ike tyaﬁ?'—-— Yes.
Q The two who died quizckly had velatile lead in ﬁhe
i brain, and the two Who died later had none,
Wnat 18 your view as to that? I think this pears
on ﬁhe subject that I am asking aoout, --— I preswie
that vhe volatile lead - presumably lead teivra ethyl,
in case +that was the poiscon- daes not svay in che
N sysmem and does not stay in fthe orain but is éhanged —————
Q Is cxidised? -—— Yes.

Then you get ordinary lead? -— Then you get ordinary lead.

oS

Q Do you think iv likely, if you did absorb; lead tetra esvhyl
in the minute quantmﬁieslwhich are wne only quantities |
¥e can absord in‘pract;ce - accidentally - that the
substance would remain unoxidised? --- It certainly
does not seen so.

Q You cannot detect 1t in the body after it has been

apsorved, in ﬁnose clrcumstanoes? -—— o, you cannot,

Q Sir William Willcox suggested to you thav chronic :
lead tetra ethyl poisoning — very sSmall duantities

absorved over a prolonged perlod -~ mmight afnect the

34
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Dr Leake

central nervous system in some curious and
uausual way, and he gave other examples. Do not
you think ydu have had enough tine novw

in the United SBates to have expleibsd any

such possivle accidents? --—- One Would(say
possivly not peyond reasonable doubht: but

veyond much doubt. The position in regard

o this i3 somewhat difTerent frem that in
rezard ©0 aeroplane dope and some such %Bings as
that : the whole populaticn is pretty well
warned, as far as tne Health Officers are
concerned, %o 1odK:out for anything; and

various unusual vhings are shown sometines.

' It has been suggested o us that imerica is

perhaps not ih such an advantageous position as
the Unifted Kingdom Tor investigating these cases
of lead peisaning, Wnich aczur haphazardly,

——— It i8 true that in regard to industrial

. control and industrial medicine such sontrol

1s not as centred or as uniform or as thorough
throughaout the country in the United States as
in the United Kingdom, but as regards ather
cases of illness which may come on and be
unusual, I believe that the difference is

not very marked and might be one way as well

as the other.

.1{};
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central nervous system in some curious and
unusual way, and he gave other examples. Do not
you fthink ydu have nad enough tine now

in the United SBafes to have expleoisedd any

such possible acscidents? --— One would;say
possibly not beyond reascnable doubt: bub

veyond much doubt. - The position in regard

b0 this is sonewhat diffTerent from that in
regard t0 aeraplane dope and some such fRings as
that : the whole population is pretty well
warned, as far as tne Health Officers are
concerned, to 1odk:out for anything; and

various unusual things are shown sometinmes.

It has been suggested G0 US that imerica is

perhaps not in such an advantageous position as
the United Kingdow Tor investigatinzg these cases
o7 lead poisoning, wnich occur naphazardly.

--— It 'is true that in regard to industrial
control and industrial medicine such control

is not as centred or as uniform cr as thorough
througneut +the country in the United States as
in the United Kingdom, but as regards other

cages of illness which may come on and be

'*unHSﬁal, I believe that the difference is

not very marked and might be one way as well

as the other.
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Dr Lea.ke.

Mr PYE: Dr Leake, it has been said that the specific effect
of tetra ethyl lead on the central nervous system is a
thing that Would not.show up at all in experiments on
animé.la. Although you yourself have not done any
experiments on animals, would you say that it ia sul
that the experiments on animals that have been done are
quite valueless -— havre been and always would be quite
valueless as indicating any possible effect on the human
¥ central nervous syatem? -=— I do not think they can be
considered as quite valueless, bubt what we would be afraid
of and what would be the hardest to detect would be the
subjective symptoms, which we could not get, of course, in
animals, And naturally the symptoms might be different
in one species from those of another; but the animal
C ' experiments would certainly give a very good idegbf
T what would be expected in the human,
-~ Q@ ZRven symptoms of g mervous type? —- Even symptoms of a
nervous type,
| _ Dr LANDER: I have no questions, thank you.
] ‘s Sir CHARLES MARTIN: Dr Leake, you told the Chéirman_ that
P . your Serviice has been unable to discover instances of
; s _'1'eé,d polsoning from the use of tmtrs petrol containing
' one part in 1300 o}f lead tetra ethyl; but it has been
suggested to this Committee by another witness that cases
J) ha.Ve really ovccurred and that they have been hushed up |
Fo and compensated by presumably important interests concernsd,
< Do yoﬁ think that that has been the case? —— That could
| ‘he,rdly be the case with the sort of injuries for which we

are lovking: that is in the general public. They might




thing that would not show up at all in experiments on
animé.ls. Although yoﬁ 'yourself have not done any
experiments on animals, would you say that that is so:
that the experiments on animals that have been done are
quite valueless =- hare been and always would be quite
valueless as indicating any pussible effect on the human
¢ central nervous syatem? === I do not think they can be
considered as quite valueless, but what we would be afraid
of and what Would be the hardest to detect would be the
subjective symptoms, which we could not get, of course, in
animals, A&nd naturally the symptoms might be different
in one speciss from thuse of another; but the animal
experiments would certainly give a very good idegbf
what would be expected in the human,
Q Even symptoms of a mervous type? ——=- Even symptoms of a
nervous type.
Dr LANDER: I have nv questions, thank yous
s Sir CHARLES MARTIN: Dr Leake, you told the Chairman that
your Serviice has been unable to discover instances of
lead poisvning from the use of Lmtxm petrol containing
one part in 1300 of lead tetra ethyl; but it has been
suggested tov this Committee by another witness that casss B
have really cvccurred and that they have been hushed up o
and caﬁbenaated' by presumably important interests concerﬁéd.
Doyouthink'bhatthathas been the case? —=—- That could"
hardl;be the ca.se’ﬁv.:‘i.vt‘h the sort of' in,juries for which we

are lovking: that is in the general public, They might
n concelvably occur in an individu.al plant where the product

was being made,
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P2,

Dr leake,

Q No, no, I mean in the garages? —-~ In the garages in general

~ you mean?

Q Yes? —--—— Those peoble are not subject tv such control by the

interests: whose product is at stake, so that it ceuld be '
hushed up., The use is quite general in the United States a.nd
there are all sorts of garages and private ear drivers as
well who are using it. It is 1nconceiva.ble, if a considerable
number were occurringx‘bhat that would account for our not
hearing uf them, |

Q Is industrial lead poisoning compensatable by law in the -
United States? —-- In the Industrial States.

Q@ I mean “&: man working in an accumuwlator factory i“or
instance gets lead pouisoning? --- In the 'S'ba.’bes which
have such a law, Of course, our States vary: some States
havr e no compensation law, .

Q Supposing in such a"8tate a garage worker suffered from
.incipien‘b lead poisoning from the use of ethyl petrol,
would he have a case against his employers? ——- It might
be so interpreted by the Courts, I think that is so.

Q@ I have one vther question to ask you: that is that |
_b'c:rivhhsidering the toxic character of lead tetra ethyl,
‘with which you were familiar when you started your
'investigations, i[ere you not surprised to find that
you could get no evidence to cuonvict it when used as

ethyl petrol? ——— Yes.

nd _
"SIR CHARLES MARTIN: Thank you.
CHAIRMAN: Thank you very'much, Dr Leaxe,




Q@ Yes? —-—— Thaose pevple are not wubject to such control by tha
interests: whose product is at stake, so that it cewld be
’ hushed up, The use is quite general in the United States and
there are all sorts of garages and private car drivers as
well who are using it. It is 1nconceiva.ble, if a consideré.bl
number were vccurring, that that would account for our not
'} hearing of them,
Q Is industrial lead polsoning compensatable by law in the
United States? —=-- In the Industrié,l States,
qQ I mean &2 mén Workiﬁg in an accumulator factory for
instance gets lead poisoning? —-—— In the S“ta'be's which
have such a 1la,w. Of course, our States vary: some States
hav e no compensation law,
Q Supposing in such a State a garage worker suffered from
»incipien'b lead poisoning from the use of 8thyl petrol,
would he have a case against his employers? —-— It might
be so interpreted by the Courts, I think that is so.
Q@ I have one other question to ask you: that is that
considering the toxic character of lead tetra ethyl,
‘with which you were familiar when you.started your
investigations, ige;‘e you not surprised to find that
you could get no evidence tv convict it when used as
ethyl petrol? —-— Yes, -
SIR CHARLES MARTIN: Thmk you.
CHAIRMAN: Thank you very much, Dr Leake.

( The Witness withdrew ).
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5. .

Dr GRAHAM EDGAR recalled,

CHAIRMAN: Dr Rdgar, we have asked you tv come this morning
because there are one or two questions amising out of some
further evidence that we have had bearing on the evidence
which you gave us,' Some of us thought that we might pub
a very few questions to you in regard Yo these pvints,

First of all, it was objected before us that there was
gsomething sinister in what you have duvne in the United
States in calling this material tetra ethyl lead instead

of lead tetra ethyl. I do not know whether thers is anythin
in that? --- As a matter o¢f fact, I do not xXnow the official
nomenclature of the American Chemical Svciety, but lovking
up the references in the literature, I think that in
nine-tenths of the technical journals tetra ethyl lead is

-~
\

used rather than lead tetra ethyl. As a matter of fact it
is customary in the Unlted States to refer tv the organic
compounds more frequently by putting the ergeréic metal 1&317'

AAAA AN _;,a‘v!

for instance, they call it di-ethyl chlaride rather than -
Qf&ﬁmmdi—ethyl. and from my own experience in the ma,tter
I+have always known i'b as tetra ethyl lead, but I can hardlv
" conceive of there being anything particularly sinister in .
calling 1t tetra ethyl lead,
@ You did not change it round in order to obécure- the fact
\ ~ that you were using any particular material? —-—— I cannot
(}(“1 see that at all, It seems tov me that lead tetra ethyl is .. .
A the same as tetra ethyl lead,
Q@ Then 1t is said that the name éthyl dves not contain the

word lead at all? —-— The term ethyl =-— we p‘xf‘q_:aour‘zce it




because there are vne or two questions apising out of somgf
further evidence that we have had bearing on the evidencé f?
which you gave us,' 8Some of us thought that we might pud
a very fow questions to you in regard to these points,
Tirst of all, it was objected befd:e us that there was
something sinister in what you heve done in the United
s | States in calling this material tetra ethyl lead instead
of lead tetra ethyl. I do not know whether there is anythin
in that? —--- As a matter of fact,'I dv not Xnow the official
homenclature of the American Chemical Svciety, but leooking
up the references in the literature, I think that in -
nine-tenths of the technical journals tetra ethyl lead is
used rather than lead tetra ethyl. As a matfer of fact it
is customary in the United States to refer tv the organic |
compounds more frequently by putting the ergardc metal laét:

ANAAANN

for instance, they call it di~ethyl chiuride rather than -
Fz;g:;izzhdi-ethyl. and from my own experience in the matter
Ihave always known it as tetra ethyl lead, but I can hardly
conceive of thele being anything particularly sinister in
calling it tetra eEhyl lead,
Q@ You did not change it round in order to obscure the fact
_ that you were using any particular material? —— I camnot ..y
see that at all, It seems tv me that lead tetra ethyl is_,;w
the same as tetra ethyl lead, »:?
Q.iThen it 1is said that the name ethyl dves not contain the o

word lead at all? ——— The term ethyl ~— we proauunce it

ethel -~ was adopted as a registered trade mark for the ,
brand of anti-knock compound ugsed by the Gasvline Corporation

As a matter of fact in moust cases, I believe, there is no5

‘necessary relation at all between the chemlstry of the‘i

compound and the r.name: of the material used for trade

38
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Dr Edgar .

purposes., You see thad continually: that various names are
adopted in the sale of materials, and I dv not think thQ;e ‘
is any particular reason why we should sven put the eth':;ri:‘

in, I was not a member of the Corporation at the time 'bhe

wording was adopted but I imegine that someone selected 1'@
as being perhaps the most euphonious word of the three:
toetra ethyl lead. certainly there has been no attempt to}

conceal the fact thap ethyl gasoline contains tetra ethyl
lead, both in the advertisement and in the descriptive E
circulafs which the Corporation have given very wide

circula‘bion} 6;{ full %fglanation has heen given of the
fuel and of tetra ethy]z T herefgre I cannot see any

significance in the use of the word ethyl.

Then there is quite a small thing. I think you feel it

is the most usual way to refer tv the compound as sv many
parts by volume rather than by weight? —-- As a matter of
fact in the early days ethyl fluld was added to petrol in
a small device long since abandoned, in-vwirich a certa.in
volume was measured out for every given volume of gasoline, C

and consequently the normal way of referring ’oo it was”&iy

' on a volume basis, The volume basis is more commonly

il Lgasdy

employed "tt ’Ghé weight basis, In the case of benzoele

you speak of 20 per oent benzole or 40 per cent benzoule.
That is always per cent by volume and not by weight., It

would not be the sgame percentage by welght, There is

enother legitimate reason why volume should always be

employed in this particular case. We gay that we use
- a maximum of one part in 1300 by volume, That is a thing

>o'u'can get exactlve You measure a. certain volunme of ethvl
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43 any Parvicular reasun way wWe SLoULU oven pul uae ewnyl
in, I was not a member of _the Corporation at the time the
wording was adopted, but I imagine that someons selectedi'_it;
as being perhapé the must euphonious word of the three: B
'betré ethyl lead. Certainly there has been no attempt 'bo_
conceal the faot tha,;bj ethyl gasoline contains tetra ethyl
lead, both in the advertisement and in the descriptive
circulars which the Corporation have given very wide
circula.‘bion) 3( full explanation has besn given of the
fuel and of tetra ethyl T herefore I cannot see any
significance in the use of the word ethyl.

Then there is quite a small thing, I think you feel it
is the mf:st usual way to refer to the compound as sv many
parts byY volume rather than by weight? —-- As a matter of
fact in the early days ethyl fluld was added to petrol i.zi
& smell device long since abandoned, im-wirith a certain
volume was measured out for every given volume of gasvline,

and consequently the normal way of referring to it was ouEy

" on a volume basis, The volume basis is more commonly

Lot ﬁ«.‘.ﬂ 4

employed «than the weigh‘b basias., In the case of benzole
you speak of 20 per cenmbt benzole or 40 per cent benzole,

‘That is alivays per cent by volume and not by weight, It

would not be the same percentage by welght, There is

another legitimate reason why volume should always be

' mployed in ’chis pa.r'bicna.ar case. We say that we use

a mximm of one pa.rt in 1300 by volume, That is a thing
you can get exactly. ¥ou measure a certain volume of ethyl
fluid and a, certain volune of ptrol.

% Tt
weight @t would vary in_ev

Ifdyou did it by
B 'eh and it would

‘need a separate determina.t}ion Igf.‘;bhe_ﬂuid m—a-&epsme

Dy Leary c]\’““‘ J
determinatien o the’\ trol.s’ 8o I think there is every _

reason for referring to 1% by volume,

r Yo
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"1"""'was a falrlv reasonable we.v. we selected them at random S

Dr Edgar.

Q@ You use the words “by volume%? —=— Quite, We have a.lwe,ye

spoken of it as by velume.

Some objection was taken before us to the method that was

adopted for ovbtaining the controls in some of your experi-

ments, You collected a lot of people at random through

an employment a.gency? —= In the earliest of the four .
investigations which were carried out in this matter, na.melv
the vne that was carried out by Dr Kehve, myself and others
— the one Just preceding the investigation of the S.trgeon
General's Committee —— that method of selection of con‘bre_lsv
was wan started, and it was a perfectly valid criticism |
there that the controls were not strictly comparable with
the others., It must be remembered , huwever, that at that
t:l:me the Bthyl Gasoline Corporation had no convenient way of
getting controls exactly corresponding to the men in

" questivn. You capnot go to a man who is empibyed by

a rival brand of gasoline and say: YWe wish 20 of your
employees to be put &t our disposal for imeetigation“,
and we had no means ofagetting the particiwlar men for

| ’ohe.t purpose. Therefore, we adopted whe:b we'thought

from employment excha.nges, and mid them five dollars for '
the privilege of examining them and examining their urine, |
Se I tte. not think that that particular method of

selection has any bearing on the particular nature of |

the group., The important conclusion was that none of the

men were suffering from lead poisoning, yet practically

" /7'all the excreta showed small quantities of lead, in
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Q Szme gbjection was taken before us to the method that was

adopted fur obtaining the -controls in suvme of your experi-

ments, You collected a lot of people at random through

an employment agency? -—= In the earliest of the four
investigations which were carried out in this matter, namelv
the one that was carried out by Dr Kehoe, myself and others
~= the one juét preceding the investigation of the Surgeon
Generalts Committee —~ that method of selection of controls
was wam started, and it was a perfectly valid oriticism
there that the controls were not strictly comparable with -
the others. It must be remembered , however, that at that
't:i:me the Bthyl Gasvline Curporation had no convenient way of
getting comtrols exactly corresponding tv the men in
question. You cammot go tv & man who is empleoyed by

& rival br_a,nd of gasvuline and say: 'We wish 20 of your
employees to be put at our disposal for invies'bigation",

and we had no means ofsgetting the particular men for

that purpose, Therefore, we a.dopted what we 'bhought-

was a fairly rea.scna.ble wavs we selected them at random

. from employment exchanges, and mid them five dollars for

the privilege of e;camining them and examining their urine,
So I &0 not think that that particilar method of
selection has any bearing on the particular nature of

the grdup. Thé important conclusion was that none of the
men were suffering from lead poisoning, vet practically
all the excreta. showed. small quantities of lead in

both groupd. . _

I think vou rather wanted to say something tv us about
what ﬁas been termed the specific effect of tetra ethyl
iead on the central nervous system? -—— Yes. That has
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Dr ZRdgar.

been mentioned, As I said before, I am not a physiologist
and I have great hesitancy in expressing an opinien in |
the presence of skille? physiologists; but it does seenm

%o me that we are assuming a specific effect of tetra
ethyl lead, taken in.very smell quantities,_whidh is to

say the least, improbable. And even in the case of acute
poisoning there was some doubt as to whether there was

a true specific effect of tetra ethyl lead, But assume

that there is a difference in the case of acute ~ o
poisoning, I think it is rather unliXely that the specific
effect should persist in the very minute dvses that ‘
one could conceivably get of ethyl_petrol. Certainly

vne's experience in other products would not bear that

out, In such a case as prusdic acid and carbolic

acld -- which I think would be said %o have specific

effect in large éoicentfatiéns, but when taken in

minute doses they are"bxidised or otherwise treated,

without producing specific effects, Tetra ethyl lead
'ﬂis very readily oxidisable substance, and it would be
_;my ¢wn féeling that ﬁhe probabllity is that taken in
'fminute quantities the body would convert it into

_ inorganic lead compounds, so that vuu'Would not get a
specific_effect. So although it is not capable of

proof, perhaps,I think the assumption that there are

specific effects from minute quantities of tetra ethyl

léad'is more improbable than utherwise.
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the presence of sKille? Physlologists; but it does seem

to me that we are assuming a specific effect of tetra
ethyl lead, taken in very small quantities, which is to

say the least, improbable, And even in the case of acute
poisoning there was some doubt as to ﬁhether there was

a true specific effect of tetra ethyl lead., But.assums
that there is a difference in the case of acute .~
poisoning, I think it is rather unlikely that the specific
effect should persist in the very minute dvses that |
one could conceivably get of ethyl petrol. Certainly

vnets experience in other products would not bear that

out, In such a case as prusdic acid and carbolic
acid == which I think would be said tov have aspecific
effect in large concentrations, but when taken in
minute doses they are oxidised or otherwise treated,
without producing specific effects, Tetra ethvyl lead
Q isZ?ery readily oxidisable substancé, and it would be
my own feeling that the probability is that taken in
minute quantities the body would convert it into
. inorganic lead compounds, sv that yuﬁ.would not get a
gpecific effect. 8o although i1t is not capable of

P

- proof, perhaps,I think the assumption that there are

specific effects from minute quantities of tetra ethyl

T

léad'is more improbable than otherwise,

L4
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Dr Edgar

One of the witnesses said that this Comaittee could not

answer the questions they nave veen asXed under twenty &é@pg’
and pessibly not then, ——- Well, predictions as fo what maji
happen in ten,vtwenty or Tifty years are very easy To maXe
and very diffieult to prove or disprove, particulariy With 
the material in questién. Obviou31y it is impoésible o
ngwer as to what-will happen in a great number of years;#
The same arguaents nignt be used far almost awything.
Take venzol: we know that venzol is poisencus: many peocple
die from it, and chronic poisoning has been produged. b
I+ might easily be argued that the use of benzol in petroi'
in a certain given time would result in universal poisoning.ff
I do not think that has been the case. It seems to me that
the suggestion that this, that or the other méy happen in
any nunber of years, unless it is backed up oy mere definite
evidenze than I have mysel?l heard, is of 1itdle value:
of cdurse it is easy o make. '
Do you think that the four or five years' investigation that »

has taken place glves no indication for thinklng that

’anything serious is going to happen in fifteen or twenty

,years?'——— FVom‘what 11tt1e I ¥now of the subject myself,

L

I nertainly Teel tnat 1f there is no progre831ve_change in ;{
flve years, the chances of anything neasurable develcoping .
ih ten ovr fifteeh, or'any number of years, will be
excessively small,

It is a mavter of avgument, of course, You have neard

P
perhaps tne questcions we put ta Dr Leake tnls morninz as to

HWhgiher these garage workers who have been selected for
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’whemher these garage worKers who have been selected for

nappen in ten, twenty or fifiy years avre very easy to make
and very diffioult 0 prove er disprove, particularly Withf

the material in question. OCovicusly it is impoSsible o

answer as to what Will happen in a great numper of years.':J;%
Tne same argunents night be used for almost anything.
Tﬁke penzol: We Xnow that benzol is poisoncus: many peOple 4
die Trom it, and chronic poisoning has been produced.

I+ might easily be argued that the use of penzol in peﬁrolu

in a certain given time would result in universal poisoning;
I do not think that has been the case. It seems to me that
the suggestion that this, that or the other may happen inv
any nunvber of years, unless it is backed up oy mere definité "
evidenze than I have mysell heard, iz ¢f iitftle value: o

of course it is easy to make,

Do you think that the four or five years® investigation tnafzﬁf
has taken place gives no indication forvr thinking that

anything serious is going t0 happen in fifteen or twenty ’
vears? --— FYoL wnat 1little I ¥now o the subject myself,

I certainly feel thav i{ there is no progreséive'change in
Tive years, the changes o f anything measﬁr&ble developing

in ten or fifteen or any number of years, will be

exee881ve1y small,

It 1s a matter. of'argument of course, You have heara

W

perhaps the quesuvions we put to Dr Leake this morning as ﬁo,“

experlmeﬁts have been gpecially warned 80 that the expe"iment

Was invalid. Do you agree with Dr Leake tnat thesemgn.

were not specially nareful? -—— Dr Leake has very much more

experlenne tnan I have, but I:can speak of the first -;?

1nvestigation that was carried out by Dr Kehoe and nyself:
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Ly Edgar

certainly whevre was no evidenze in that c¢f any particular
care on thé p;art of any of the nen, The petrol was spilt
cver fhé nhands and o=r the body, and ne precautions af
any ¥ind ¥ ere taken: in facﬁvamcng these workers who worked
at the very start it was very difficult to get them G taxe
any precautions,because they had been working at it for two
years and they had not {elt any ill erfects, and they simply
would not believe you wg%; you teld them they ought to be o
careful.

One very important thing I think is: To what extent tnis
finding o lead in the excreta 1s a Tair index of wnether
there has been damage to the perscn or nat, Haveryou thoughz
about that quesvion or not? --— I have thougnﬁ a great deal,
It 1s a problem probably incapable of absclute precof, The
argunent is Trequently nade that a nan nas been storing up
very large quantities of 1&ill in vae body and net exereting it
You <ouldd hafdly prave that.directly without KSlling the
inmi#iduals and analysing theif bodies for lead.

You could hardly do that in this countiy; I do not Xnow what
you could do in Americal —Q— S0 it is impossible to gest
 direcf proot of that Xind, but I think that an interpretatioh
of thévdata - a8 far éswfﬁéy éo - would indicate tnat whe
excretion of lead is a falr measure, in anwy statistical
grouping, of the storage of lead., You cangev at it in two
ways: you @n get at it in an unsattstactory way oy aninal
experimentaclon. animals nave been Killed and analyses made
and there is certainly a rough correlation between the excret

'of 1ead and the Storage. You can gev it by exanination of

-gr‘ouns of menn who are sunncsed 0 be ANEOCT PSS Aag 1l aknvS vy s
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any zindxgere taken: in fTact among thncse workers who worked
at the very start it was very difficult to getv them td take
any precautions,because they nad been working at it for two

4

years and they had nat let any 11l erfects, and they simply ¢

e T

would not belleve you 'you +eld them they ocught %6 be .
careful.

Q One very importahm thing I think is: To what extent this
finding of lead-in the excreta is a Tair index of wnether
there has been dauage'to the perscn or not, Have you thouéht ;

about that question or not? --—— I have thought a great deal,

It is a problen probably incapable ol absclute prcof; The

7

argument is Trequently made that 2 man nas been storing up
very large quantities of le¥l in wvhe body and not exereting it.
You <ouXid hardly prave that directly without Kalling the
irdividuals and analysing their bodies for lead.
Q You cauld hardly de that in this country; I do net know what
@ you could do in Americaf —— S0 it is impos8sivle to get
direct proof of that Xind, buv I think that an interpretation f
of the data - as far as they g0 - would indicate that the :-
excretion of lead is a Tair measure, in any statistical
grouping, of.tne storaéé ol lead. You cangetv at it in two -
ways: you an get at it in én unsattsfactory way by aninal -
experidentation: animals nave been Killed and analyses madé;j;
and.there is certainly a;rough correlation between the éxcfeta
of 1ead and thne S%orage.‘ You can getv it by examinaéion of |
gfoups of mmen who afe supposed to be specifically storing
lead: men Who are working in lead plants, and other umen,
who are exposed to sufficient lead to stog*eﬁi:\;4 IT you

‘ka; o 4 o
campare their exposure with thei excret%, presmnably «« s
\ s
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I Edgar

their excreta i§d? ?ough measure of thelr storage,

go I think a veascnaple interpretation of that

would be vhat the eicreta_is truly'a measure of
. the svorage of lead, and the fact that these men

Y> | are not excreting more lead now than they were
tWo years age - a8 is apparently'the case — shows

that they are therefore not storing lead. That is

merely a questien of interpretation, but I think it
L4 isa%easonable interpretaticn,
GH%IRxAm Professor Dixen, is there anything further
you would like t0 ask?
PROFESSOR DIXON: I would like vo mention one thing, Dv '
Edgar: that is that your analogy suggesting that tetra
g« , ethyl lead is oxidised i8 of course correct, but the
" conment that therefore you cannot produce any effect
on the centra nervous system with small doses 18 not
analogous t0 ogher things. Take hydroxide of ethyl
énd compare 1% Witn 1ead‘ethy1: you would not say that
& cre glass of whisky had had no effect because 1t will
6; nov make a man drunK quickly? ——— NO% at all,
- Q fThat is practically What you Bay -about lead tetra
_ethyl, 15 not 1t?, -—- No.. I Would like to g0 back
to my own | - e and take the case of prussi¢ acid.
Q But that 1s not oxidised. I am taking arother,

whinh is much closer aliied, -—— IS not prussic acid

oxidised in small doses to gyanic anid? In small doses _

is it- not oxidised to cyanic acid and excreted? I have

vead that semewhere.



would be vhat the excreta is truly a neasure ol
ST the storage of lead, and the fact vhat these uen

are not excretving more lead now than they were

two years ago - a8 is apparently the case - shows
that they are therefore not storing lead, That is

merely a questvion of interpretation, but I think it

¥ ist%easonable interpretation,
CHAIRMAL: . Professor Dixon, is there anything Turther
 you would like to ask?
PROFESSOR DIXON: I would like %o mention one thing, D¥
Edgar: that is that your analogy suggesting that tetra
gg ethyl lead is oxidised ié of course correct, but the
" comment that therefore you cannot produce any effect
on the centra nervous system with small doses is not
analogous %o ovher things, Take hydroxide of ethyl
and compare it with lead ethyl: you would not say that
cne glass of whisky had had no effect because it will
not make a man drunk quickly? --- Not at all,

Q That is practically what you say about lead tetra
ethyl, 1s not it?.--—- No.. I would like to go back
o my own fzg;;g;g% and take the case of prussig acid.

Q But that is not oxidised. I am Yaking another,
which 18 much closer allied, --- IS mot prussic acid

~oxidised in small doses to cyanic acid? In small goseé
is 1t no% oxldised td;cyanic acid and‘excreted?  x have
read that somGWhefé;' | “

Q I do not thiﬁxlthere is any analogy there. --- It is
Quife possible. I nave already apologised'for any
Opihidns I have given on physiology, becagge I only
get theée things from reading. ot
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Dr Edgar.

.

Sir WILLIAM WILLCOX: Dr Rdgar, you said you did not

think lead tetra ethyl in small quantities would

ey

have anyxaction because it is vxidised? --— I think

it robable,
AP

-

Q@ You are not a toxicologist nor a physlologist? ——-
! , I am not! I am merely reasoning from general analogy,

via chemistry, being a chemis?,

It is merely theovretical? ——— Quite,
v Q@ Let me give you anvther emample: arseniureted hydgogenjp-
that is poisonous in fery small quantities? —- Yes.
Q That is even more readily oxidisable than lead tetra
ethyl? ﬁ4Aazfi7rf¢¥N
And thab coliesbs in minute quantities? —-— Yes.
& -Q The whoule question is whether the drug is a puisuvn
as suchp —— Perhaps I may have been misuhderstood,

Ky statement was not that there was no specific effect,

because I do not know whether there there is a specific

effect, but I said that the assumption that thers is
4 3 " one is perhaps unnecessary. You want experiment |
'Q,Jrather than assumption. _*
~ﬁéchut you will agree thatAthere are such instances

. kmown of things whidh in very dilute quantity have
a poisonous action: for example; arseniureted

hydrogen? ——- Quite,

) Q In mo#e dilute proportions than tetra ethyl lead?
| _.-Yeé 3 and many others besides arseniureted hydéogen{

Ybu did mantlon in your previous evidence, that lead

tra ethyl has a definite specifi'&j;
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have aﬁgﬁzzk;on because it 18 uxidised? --- I think
itApr;bable.
Q@ You are not a tuxicolvgist nor a physivlogist? ——-
I am not: I am ﬁerely reaéuning from general analggy,
via chemistry, b?ing a chemist,

Q It is merely thevretical? ——— Quite.

¥ Q@ Let me give you anvther emample: arseniureted hydrogen?.
that is poisonous in %ery small quanﬁities? ——— Yes,
Q .That is even mure readily oxidisable than lead tetra

. ethyl? —=— Yes,

M&“‘J‘ ,r"u"r
And that colledts in minute quantities? --—— Yes,

& Q The whole question is whether the drug is a poison

| as such? —-— Perhaps I may have been misuhderstood,
Ky statement was not that there was no specific effect,
because I do not know whether there there is a specific
effect, but I said that the assumption that thers is
one 1s perhaps unneceésary. You want experiment o
rathér than assumption.

"Q But you will agree that there are such instances

. XKnowm of thingswwhidh in very dilute quantity have‘

a paisonoué Action: for example, arseniureted
hydrogen? =-- Quite, |

[ kIn‘mafe dilute'bropartiuns than tetra ethyl lead?

~;;—-—-Yes 3 and many others besides araeniureted hvdfogen;

Q*Ybu aid’ mentlon in yuur previous evidence, that lead

.Vtetra ethyl has a derinite epecific ‘action on the

. MM
nervous system, rather more sv than«organic lead?
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——— I think that is a matter that has been

_certain of the acute neryous symptoms-a@-ordinary

Dr Edgar

referred to this merning, There seems 10 Dbe
some evidence to that effect, buh whether that
is so arinet I do not Kn&w. We nertainiz do get
£ S
compounds of lead: lead o%eqv@ for example,
You get pracﬁihally all the symptoms which are
geve*nlng acute tetra ethyl lead poisoning
cecurring fren time to time with cordinary 1lead.,

so I think it is at least a matter of debate

as to whether there us specifizc action or not,

It is not a matter of debatve as to What these
poor peaonle died from in the works?® —— certainiy
noti,

They died from symbtoms af orain inflamnaticn?

——— Yes, Bo according to L*ﬁﬂbow%(ﬁéﬁ*lﬁﬁ(j? /
gthan A <

43 per cent of tk6 cases did: at least they did

not all die of it but they all showed the symptons,
In one of the later chapters'of‘nis book he speaks

of delirium and che 11Ke° hallucinations of

persecutlon and so on: they ‘were all‘e*eiée& by

- Arorganic lead peisoning,.

That was especially se With diackylmn.?
—— Apparently not, accarding to my reading of it.

But we had a c¢ase in regard ta carbonate ¢f lead which

was nistaken fof engephalitise. IT lead tetra ethyl

ﬂ;éqts on the. ventral nervous aysten,. it would produce
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some evidence to that effect, vul whether that

is so arxnet I do not know, We Qerﬁafﬁii do get
a%“;~ o . certain of the acute neryous symptoms-o@-ordinary
camnpounds of lead: lead GJ_—ea;l{ré for exampie.

S _ You get practically all the symptoms which ave

!é *Mégve*nlng acute tetra eﬁhyl lead poisoning
cecurring {rem time to time with crdinary lead.
so I tninK.iv is at least a matter of debate
‘as to whether there us specific a ction or not.

Q It is not a matter of debate as to What these

poor pecple'died from in 4he works? —— certainiy
< net,
Q They died from sympioms ef brain inflamnaticn?

- ~—— Yes, go according to L*&ﬁLGWAgﬁgw%iéﬂ( ? /
o Tan N

‘ , ~
43 per cent of i€ cases did: at least they did

not all die of it but they all showed the symptoms.

a  In one of the later chapiers c¢f his bock he Speaks
¢t delirium and %he like: hallucinaticns of
’ ﬁersecution and 50 on: they were all e*e&;;& by
- MsoTganic lead p01soning.
Q That was especially so Witn dlacknﬂam ?
—— Apparently not, according to my reading of it,

1

q Bum we nad a'case in regard t0 carbecnate of lead whlnn iR

"staxen for encephalitis. It lead tetra ethyl .

,Qactsﬁon the - vencral;nezz:us system, 1t would produce
. ) B : ce
ST damage to the nerveaﬁ&&%s? --- Yes, quite possioly.

1 could not very well descrive the mecnanism oy

walen iv ptoduces its'effect.
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Dr Edgar.

. " Q@ A nerve cell when damaged recovers very slowly, if ever?
. - It is a matter of which you know much more than I,

o Sir WILLIAM WILLCOX: Thenk you. | -

' - Dr BRIDGE: | Has your experience in America of the use of ’

. rubber gluoves as a protection been satisfactory? —-—— For

. ~.\ /,_,,-—-——-——-M. : . - .

R} concentrated ha.ndling_oé Ethvl fluid and purs tetra e'bhyl
lead rubber is not

y satisfactory as a pro'bection —t

A

against pure ethyl ﬂuid or pwe tetra ethyl lead, because -

1) rubberswells in these materials, but it affords temporary :;
protection. The lead will not go rapidly through mubber
' oot :

but is absorbed by the rubber; so that rubber glbves Xers
used continually with concentrated material, but it is
necessary to change the gloves: rather frequently.

Q In other words they last for a time? —-— Oh ves, With

N
R

a rubber glove you can 4ip your hand in % #¥-ethyl fluid
and take:i ouf your hand and you do not find any fluid pass

through, bub if youuse a glove from dsy to day it would

. not be much guod,

Q@ What about e'bhvl petrol. would Yyou find a glove sa’cisfac'borv"
/3 K teedaeret -
in that casep ——=1I hardlv think se 48 a matter of fact,

I do not believe in using anything byt my hand :Ln ethyl

petrol, but I ima.gine 'bha.t a. rubber glove would be much

more effective in ethyl petrol_ than it would be in tetra
ethyl lead, because the ethyi petrol dves not have quite

\ the same swelling effect that the tetra ethyl lead and

G agxn ethyl bromide would have,

. Q In o‘bher words the gluves last longer?




Sir WILLIAK WILLCOX: Thank you.

- Dr

~through, but if you use a glove from day tb day it would

BRIDGE: Has your experience in America of the use of

rubber gluves as a protection been satisfactory? —-—=- For

concentrated handling o; Ethy;dfluid and pure tetra ethyl |

lead rubber is not y satisfactory as a protection -
against pure ethyi fluid or pure tetra ethylvlead, because

rubberswells in these materials, but it affords temporary

protection. The lead will not go rapidly through rubber
but is absorbed by the rubber; so that rubber gloves wers -

Rt

used continually with concentrated material, but it is

necessary to change the gloves! rather frequently.

In other words thev last for a time? =——— Oh yes, With
a rubber glove you can Aip your hand in q,gf;ethyl fluid
and take: oufl your hand and you do not find any fluid pass -

not be much govd,
What about ethyl petroll would you find a glove satisfactory
in that case? =—- I hardly thiﬁé:::fM¢;; & matter of fact,
I do not believe in using anything byt my hand in ethyl

petrol, but I imagihg that a rubber glofe would be much

~more effective in ethyl petrol than it would be in tetra

ethyl lead, because the ethyi petrol does not have quite
 the same swelling'effect that the tetra ethyl lead and

. Sugza ethyl bromide would have.

¥
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In other words the gloves last longer?

- YGS. '
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FEDAGE 2UCHALAND With vegard U ude CGLPATIEGN LI
Profressct LiXxen a3 glven you, you aduleved in ansiering
nip; waA2t 69 £Zive A4 wan a glass ol walsky migac nave an

evrenv., I wne Guesuicn Was Wnewner a glase ol waser wiva

]

19 arcps of #waisky weuld have any eifest, would yeu waink

zaah vhe uWo Were necessarily conparavle? --—- Ly guess

weuld oe wnar tne glass ol walsky would g® have a cansideraple

efleat and wne $lass ol waser with 10 drops of walsky would
nave rnone wnan 2ould oe measured,

CHAP ALY Goume pacple nave vcld Us what wney are avle wo
well oy wne saell ¢t wne exnaust gases wynevner crdinary
senrel GPr eunyl peuvrcl 13 oeing used. Cauld you well in
2uen 4 2ase? ——— I whink i a an says ne 2an suell A waing

iw is very divficule twe disprove 1w,

Mfu»c'»% S ‘ IS RV
ce ;z’ solinegin wvne exnause a3, and RL GenUensy.ds
-‘~ . / { fow

f"ue pr esenn, oecause nveura-ciayl lead is iuca unore

Take your cin case? —-— (ervainly I nave never sSuelt wne

readily oxidizaoleé wnan the pewrscl, and that i should perstsk
tarcugh wne comoustion of the engine is quite inconceivaole,

4 quession was asked tnis nonning aocout wvhe c2urrencze of
veura—-ethyl lead in whe ~2rank cas%ﬁl A queswnion was as¥ked ne
when I was nere pefore and I said I nag nao evidensze on

tnat paint, I nave a listle oiv of evidence whien 2ould

net ve 2alled canclusive, Ve nad an engine wnien ran 150
acurs on ethyl penrcol, and wnieh 2oneained in many cases

conslderaoly uore lead than is used couaerzially. Ve drained

thae crank <ase oll, examined it Tor lead oy arglyses, wnen

_sunjecned it o srveam distilliatcicn Tor an hour and a4 nald
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