November 28, 1947

Dr. C. R. Bickerton Blackburn,
‘Bard Hall, Box 184,

50 Haven Avenue,

NeW'”brk City 32.

Dear Dr. Blackburn:

I am glad, indeed, to hear from vou, having leasrned from:the London
office of Assoclated Ethyl Company Limited, and also from Dr. Fairley,
of your being in thls’ courtry. I had intended getting in touch with
you, g0 that you might know thet we shall be very pleased to have

you visit us, and so as, also, to have an onportunity to discuss with
you the cases referred to in your paper. I had & rather complete
report on these cases some weeks ago, and I felt it necessary to write
to the London office and to Dr. Fairley at once concerning them.
Finding ‘thati you were to be here, I cannot but feel that 1t 1s important
that we see you and present our views on this subject. Whether you
hear from Australia or not, promptly, I wish to &ssure you that you
are fully authorized to visit Cincinnati for the purpose of consulting
with us on this &nd other problems which sre of concern to Associated
T«‘l:nyl. A number of the technical and medicél representatives of the
Company have been sent to this country and to Cincinnati at Company
¢xpense, for the purpose of an exchange of information, and 1t would
be most unfortuynate if you were not to do so if you can find the time
during your stay. For our part, we shall welcome you and will under-
take to make your visit worth your vhile.

Now as to the paper I should prefer to leave 1t u¢sposition until
such a time 2s we can discuss the situation fully. I personally
believe, and have so expressed myself to Dr. Fairley, that your use of
B.A.L. in these cases was without noteworthy effect upon the clinical
outcome. The background of this opinion will require more evidence
than I can ut in a brief letter, but we have had occasion to study
the effects of B.A.L. in a series of cases of lead, mercury, arsenic
and other metallic poilsoning, and we have also treated quite. 8 number
of cases of tetraethyl lead poilsoning - not with B.A.L., but by other
means. The course of the cases described by yourself was in no wise
unusual, nor was recovery in any way remarkable. Certain other aspects
of the problem have changed somewhat with the yeaers . and on the basls
of experience, and therefore we should be reluctant to sponsor the
appearance of an article which might well result in controversy, and
wvhich would f&il in some respects to present what is now known on this
subject.

I send you herewith one brief article, the only one we have published,
tc date, on B.A.L. It will serve to present only one aspect of our
observations. Certainly it will show why the analytical findings in
your cases may have been rendered somewhat erratic by the administration
of B.A.L. Ve should be disposed to. feel that one should go: very slowly
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indeed in recommending the use of B.A.L. in the therapj of uetraethyl
lesd polgening. I am frank to say. that I should entertaln very
serious reservatlons concerning i1ts use, even experimentally, in =ny case
of tetraethyl lead poisoning if I had any considereble doubt as to the

e

likelinood of the survival of the patient. Your experience ledves me

somewhat less fearful on this score, but I still have some concern as
0 zhe'pcssinle effects of its use.

I shall retdlin your manuscript until I hear from you further, in the
nope that we shall have an opportunity to go over it together in some
detail. I sincerely trust that your stay in this country will be
interesting and profitable, and that we shall have an opportunity to
thare some Dortion of it with you.

Sincerely yours,
TAX el
Tne.

KE 0020052
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The nthyl Company has asked me to vieit Cincimmati while I am
over here and I propose Lo do this as scon as I can - probavly in a fow
months time. So far the request has been verbal so I will weit for mors
definite instruclions,

I hove my request does not cause vou too much inconvenience,

yours sincerely
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TETRApE?HYL LFAD POISO”I?G TREATED WITH- B&L {2 3-5139rcnntonrananol.
: British Ant i-Lew131te¢. : :

C. R- Bic’ﬁe!‘tan Blad{‘ﬁurn ‘E‘:'g'lBt" ??ioRoCt?o ,' }.‘éoRc Aac‘P‘u’{“

Tetrp—e%?yl lead is a colourless and somew%at woln tlle liqula used

as an "anti-kmock® in gasoline. It is insoluble in water but miscible wiﬁh ,

fats in all vroportidns. In tﬁe ‘presence ofisunlighﬁ it may decomrose €o

triethyl lend ccmpounds which are wat ser soluble, 2 Botor =nd avistion
fuels may contain up to 3 ml cf’tetrn-e*nyl lead;per gallon without their

% VAEDOUrs belnb toxic $o mansor experirental éﬁlmals.z'

| ‘Poisoning has most ofhten been T farieu iﬂ nen engzged in blending

gasoline of cleaniﬁg-oux storage tanks that have contained le=ded gasoline

for some. tlme. absorptlon taﬁxng place either by the reSﬂzrayory tract or

by’tbe shin. through both of whlch tetrapeth*l 1ead easily p passes. ' Storasge
tanks are especially éangerous for @etrn-ethvl 1eaﬁ mey he present in

| . r ln*ively 19rve amaun s in the scple" on thp tank wells or in the 1nevitable -

sluage" bn'ﬁhe flaor af the tanL Cleanzng oneraﬁlons dead: to liberatlon

w b

fram the’"scale“ or»”sluﬁge

The tox1c effects followlng ebsarntlon cf tetra— %hvl lead are due to

theileéd con%ent and pre. funﬁamentally, preclsely the s=me as those of
Do 1soning w1fh 1norganic lead comuounds.:' Absorptzsn of tetr -ethyl leed
into the circalatmn is somewhat delayed in +he lung -mri skin hut M
1epvinv the c1rcn1ation.it ten&s %o re?ch relatively high conceqtrations in

fafty tissnes suchlns ghe braln. 1ive* and. suncutﬁnpous fat. - Subseguently. . )

the organic lead comnsund decomnoses 1nto inorgﬁnlc 80148 Which 1rndvme &he




>xic,effects onvthe Eody'cells. and especially the célls of thevgentrng

ﬂervous sysueﬂ Wbere there may be a,?igh lesd concentvﬁtlon.

nerlo% of 3 % 14 dsvs after absorntlon the lesd. conten% of the variaus

; tissues becames.re 1sﬁr1wutea S0 t hat its ﬁlstrlbutlon is ultiﬁately the S

same as that fbllowlng fhe{absurntion of inurganic.leaﬁ compounds.

The cllaiqu features of tetra-eﬁhyl leud polson1ng are

charac%eris%ically %hose of-an acuze encephalopa%hy occurring after a"

la%ent pericd which will vary inversely with the degree of ex:csure*f’ ’u?

Detailed deseripiions have been given of the 1 ical features in artlcles

reviewing‘up %o ?C.CESQS of p{):ns::wr}.n,»> nd in Lodis repord omly brief:%
referenge will be made %o the'typical feaﬁures.

Within a few hours of exposure the subject develops inéreasing
insomnisa, @eakness. restlessness, anorexis snd trezoTs of his handé. iz
the exﬁosure has been consi&ereble there may be VarV1nr psychice changes.
and, of these. ercltement and mania are cammonest. | Wild and terrifying,,-
dreams. hallucinatxons. &1sorlentatlon, nhvsical ctivity aﬁd convulsionsv‘

Ay heralﬁ attﬂck of acute mania. ' O%her sungects msy arnear

schizdmhrénic.¢: Charac erlstically there is a slaw uulse rste, 2 normsl

or subnormal temperazure. a low blooa preSSnxe. litﬁle or no cbange in the .

and.a tendency-to)diaxrhoeaArather %han conq%ipation{;  Golic

erythrocytes.

may occur but 15 not characteristic,f eneral muscle p ing sre commcn.hut
neurltic ﬁhenomena are not seen.&l, The conﬂitlon is an acuue 1ead Pncenhelonat”
and *he uqupl signs of chronic lead noisaning &e not occur,

%hen severe syMptoms become evident they do not disanneer completely
until recovery is ensain° Y. the grnersl symmtors continue to ﬂtogress and ¥, N

2.
theregare“no ;:ue‘:emissions angfrelapses. I* is s%ated that those €a8e8’
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with severe mania, reguiring restraint, are "almost uriformly fatal®,
Treattient has consisted of seiation, fluids, and msintzining the urine
alkaline to ‘favour the>excretion of lesd or iﬁs_deposiﬁion in bones.

vaerﬁanic sslutmons were often given %o comba% cerebral cedema.

2:3auimercaptbp?og ﬂol or ?AL (Bri*ish &nt;—L&wlsite) ¥as inﬁ*cducea

‘ 8 - -
by Peters et al. as an effective snbtidote %o Lewisite. bahse%uenb
investigations havefshewnyiha%iBAL is an.effective ancido%e'againss poisoniné,

a 1611 3 i 14,15,16.
with ersenic,“’lo’ll' mercurg.le'ls' zold 412

and bismuth,  In vitre,
it will combine with iron, lead, %in, CQpper3 covald, nickel, selenzum. anﬁ"
antirony proi ucing coloured and rostly insoluble compounds.,  BAL acts a8

an gntidote to metzllic poisons by forming stable compounds ﬁith.the metals -

by virtue of.its own two thiol groups and tlus preventing then from ccmhiﬁing°i
with essential %hiol compounds.in engyme systems and go‘proﬁucing their
toxic effects. The stability and B§npdissoci@bility of the BAL-metal
com@OﬁhiS prevents:ﬁheﬁ‘from heiné‘§0xic.8'17'18'19' | | f
Two men, who wereveXpose&vto'ﬁetra;étﬁgl"lead, and its defiVatives;!
while they vere clennlrg out sn vivﬁlon éﬁsollne Q*O“ ge @.nk aevelomedr
vynical 51938 of laan encemhﬁlonaﬁhv.v  One had rllﬁ syrotoms-butb the ot qef-
hed coerlsions and became manl cal e Bath vere treaﬁed in Roysal Prznce
Alfred Ho%nital, Syﬂnev; vlth BAL and ma&e complete recoveries.
BA; WasVuseﬁ for the treatment of these two men a3 it was considered
nossibleithéﬁ‘as,iead is'so closely relate&. Chemically; to gold its toxie
effects,mﬁgh% sinilarly be counteracﬁed; 2 | Thevﬁossibility of BAYL fdrming-r
-Sn insoluble.csmﬁaund with the lead in the tissﬁes was congidered buh‘was

thought“tO'be“Ofilgss iggqrtance;then;ﬁhevgx&yeﬁ‘lﬁn.of irreVer31ble changes

WE L ARIAAE S
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in the central nerwous system.

CASE HISTORIES,

Dn the 191;!1 June he h-;:: commenced ‘t-c clean out a stor%

but recently had contained water. Hé_.px‘oceeded to remavé‘thé"’s;ii
‘frcm; the walls and internal “figs" using a piece of timber, held iz'1~

baré hands, 28 a scraper, and during this cleaning process he'acq\‘uiréa

a number of m‘inorf abrasions 0n7$6€h hands. He wore rubber knee boo¥
bat no: resﬁraﬁer and thnugh “the f'umes were dreadful" he spent
between 6 and. 8 bours in the f’ank Before eatlng his lunch he 'ﬂgs}ge

his hands in: soap and’ water ;

On the mrming of Eﬂth June. hanng slept very morly the

'prevmus nighi:. he felt tll‘éd;

eontlinuecl :to clean the ta,nk:

he vfull bucket- and dism sed of the contained sludge. Each 1o.<c mmn

'i'] H«e sle;;t.Verv little thab mghtvaud‘ had errlf‘ying dreams, his anpetit

"'Vwas mnc-ex:.sten%, emi he felt 111

on' dlst Ju.ne hé '*fele awfal“ had"diarrhoee.. marked npusea.. an

fHe was weak,andnoticed zm achinv pa,m .’m hi
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. upper and lower jovs. He was adnitted fo the local hOSpital with
4 ‘a diva;gziosis of & gastrc-intestmalznnge!; which was very prevalent

‘ in the 'covm at the time.

' "wi‘t'rnn a day his dlarrhcea haﬁ ceased. bu‘“ he stzll had marked fmorexia.

"and very restless. He was sent by amlmla‘nce to Royal Prince Alfred

tremer of his extended hands.r’.,‘ HIS raﬂlal pulse was of good \mlume, |

- 120/55 m of mercury and his oral tempera ure 9‘? 4 F His eyellds::y

E were wmely senarated 80. that he a peered to be exonhthalmic but his

t

After admissicn ius ini;es‘hinal smptams settle& amm' and

He no uced a ppcuhar sensatmn in hisg ba:zﬁs ~. he continually wanted

to rub them together, On *he morning, of 22nd June he was 2 litt le

.

confusea snd in the early af’nernoon had 2 clonic fit &nrinn whlch

-,he was u’nconscious. Pecovermg from his flt he was more cenfusetl

Ké*sp“i?t“al‘ where on: zmission ke could nbﬁ clearly recollect the above ..
detailed events.

There were no relevant facts elicited in ‘his past or personal

On Exminqhon: ‘ He was a yong man who wr:.t-hed on the bed

He' tongu_w_ r‘ss ary ’an& coate& and his

on thev backs of 'both ha,nds. - HL ccmplamed of pams all

over hxs abdomen bub there was no local tenderness. “‘here was some

’ i

|

=
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regular and 12;8 rate was 64 per min° his ‘arterial 'bloo& preséure was .




,;,wasv t-aking some foou as well as ﬂuids by mu‘kh. He stated that. his‘

. ‘sbnormalities were fourd on physical examination. His weight was =

. Treatment and Progress: He was eonfmed %a hed and given

B ‘&msequently sadxmn citrste was given orally An sufficzent quantity
to keep his urine neutral or =lkaline to litmus, He;eceived calcmm
.V‘iactatre lOk’:'frains three times a day and haﬁ been given pareﬁterali

calcium glucona‘ée by hie local practitioner before being sent to Sydney.

: Trea%mn 'aith BaL (a 10% solution of 2: 3- &mercapaoprapanol
in peanut 011 w:.th 10% benzyl benzoa%e) was commenced'at ? 20 ‘a.m. whenf"
4 4 mg,’kv (1 ml. per 50 lbs) were: g,iven by intrdﬂuscular mgectmn mto »

his buttoc},. - Subsequeni‘.ly 4.4 wg/kg were m,)ec*'eﬂ each’ four hours

;'~=ii-'fof 3 doses then 2.2 mg/kg were given w:.ce ﬁaﬂy frcm CBrd June %o
27th Ju..e. Kls only reactxon to BI&L *.'zas *hs:t he Sniﬂ ‘;he smell put

' 'b""'_hlm off hiﬂ foaé. :

‘On the mornmg of ‘"he c:"rc June ne 3‘;111 appeqred to be

exoph*halmic, 7 hls tongae 9&5 clean 'mcl he was “&OPey“. }mt by mi&-—aa,y  ,

ja,ws were st:.ll sore ami that his nmscle ppins. though present were

e 1ess severe. . He felt tn‘ed but was uns;hle to sleep w;thout sed,.tives.

On the following aﬂ-‘? né looked better, but had craxps in his ¥

.,

. calves wbich were a lit‘ole tender. 2nd he was very restless and pctive s
1n~beﬁ; He wsSs. refusing all food: for he said i% tasted of BAL.

' is eyes were “dry a.nd sore'. He had no diarrhoea or vomiting.;
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Durmg the next two dnys hig csﬁiitién generally imnraved ‘and
he began to eat more food. He haa some. heaaache. was still -T

exces*;ively a.lert. his m.pils were ﬁilated snd he appeared to be

exophtghalmic. Gonsmerable diffzculﬁy was ex*werieneed” in inducing

sleep. He ccmplained of some ‘local pa;iu following his BAL ingections
van&; vomited once. |
/‘ﬁ | On the 27th June he was very restless and mentally active im

‘ ) the early morrning, but towards mid-day became unstable, refused

_ treatment an& cozmrence& walmng nrozmd in the ward, AL 12; 15 p.m. he:
became hypoymanic and escaped ini;a tbe street for a few minutes,

He was returref'i wz.tb pﬂrqu»smn. to the nmrd andé given- morphme sulphate,
.‘hyos“cine hydrobronide . and BAL 4‘4 mg/k‘rr at 1.10 p.m. - His mental

condition was confused, execited and delu:ied

At 1. 30 p.m. be ha:'i an epllep‘bzform fis w:.'!:h t:r;ical clonic
'Naml tonic nha.ses and mvoluntary mc‘mrluon. . Fellowing.ha,s HeigH

f-{',_»»_;he was }ﬂallumnated. c‘lsorlentnted 2nd %enﬁeﬁ to become v:wlent.

; 5 Fe to!‘P zm his 128 jamas and frostrated an atts'mt to give him hyperﬁonie :

L ’ glucose 1nt»raversous}.y :xter save c50 m.*haﬁ. been glven. In spite of

large <ioses of hyoscine hyﬂrcbromide, Dial. ané sodium phenoba.rbitone ‘

”his psvchomtor activi?y was 11 tle abated thmlbh he wasg less vlo]_ept

B
S . At 7.30 pom. he pasced urine into his bed. ' BAT, vas given 1n 4.4 mg/kg»
g*:; | ﬁoses at 1 10 p.m.. 4 30 p.m. md 8.50 pam. but he 28 very restless |

g " end comfused. and was only partly controlled with four hourly hyosclne

‘ \~U. hydrobromide. /

X '

On the 28th June he. con%ifued to. be hallucinated, _éeflﬁded' and . - ,‘

'di"sqri?ngaftéﬁ_’ He was q‘uﬁe ii‘rational ~ laughing and talking to V »




‘next ﬁay he had greatly ia:pro‘ved - he could’ talk

rationally for brief nericds, wss zmre maperaﬁve and, assiste&%:%

}Tembutpl, ﬂept rost of the day. He received BAL 4. 4 mg/xg ak. ’é'{; am

and 6 pom. ea.ch d.ay until 3rd July.

On 301:1’1 June he was very «ulch improved, was quiet 9.11 éa;gﬁ

azzﬁ only requrea se&a‘uon at night. | o oo

Beaween 29‘;}; Ja_ue snd 31‘& July his meni‘.-zd comﬁtlon 1:3*1?‘&;@&% |
: a.nd‘wasnorz«:;al excev., for msomm.a, unnleasemt dreamg which were
11 vsry troublescme, and resulesqness. He felt "dopey" mosk

of the time on e,ccount of the ’ﬂ'mbutal wTag recelvmg. . He

«._‘*ncrea m’vly complaineﬁ of muscle pains *vhlch made . Hm want

- continu Vsly. bn" by 3rd July, these mvemeﬁ‘s’:-s caused so xmch g@ﬁ

'that he :;cou}.d only sit up with ccns:.éerable aifficulty. Durmg iy

timei he ad“- some qbdomlnal colic with frequent bowel actlons

v( :mprox ms, ely three per da,y)

.V_On 3rd July his tongue wag ciry aﬂd dirty and he cid not Todi

s well. . He was given BAL 4. 4 ng/kg i‘curth hourly beginning o

g p.m.‘ -

By Ath July he felt better and he could obvionsly move xﬁ&

| ‘ﬂuch less &mccm*'ort and his abdommal pains had abated. His ﬁ,‘%ﬁ%

.

aises and. fundi were normel.  BAL 4.4 mg/kg. fourth hourly was -
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8.8 mgfkg., “He éeveloped a marked reax..tian -»zith p':z'asthesiae of

- una he required dlminis’oinv a.muzxs;s of sedatzon each night. After?;.'
. "1oth July he had wmsea. often v*ith vom:.tmb. a.fter each, 113.Jection

, af BAL.

) fand from 14th %o 21st July 1 5 mg/kg 'I‘.'vice a day.

. . in hospitsl, during the next week between 60 and 75 per minute,

contmued till 10. 30 pem. when, in ermr, ‘he recexveé a acse of

his hmbs. fs.ce and muth. he wag gl&&y, prosfraﬁed a.na ﬁyspnoeic, ,
and had a. constrictive nain m his chest. His arterial blooé.

nressure rose to 190/130 mn of mercury. . These s:m:ptoms were .

transient and by the next morning he was feeling mmch improved over
his condition of the previous morning - his muscle pains were le‘s-'s,’": CE
he felt better and he hai less abdominal discomfort, All the

symptons that 'had occugfed i:he previous xﬁ.ghﬁ had vanished.

 Prom the 5th to 14th July his progress was stesdy and

only inte_‘rrupf%e&? By the development of a-mild infection. in one
buttock which rapidly résnondea %o Sulphadiazine.
on the Tth July he develone- a rash which was erythemstous

and macizlar on the arm ano. legs , ’:mt i'msly papular on the palms

anﬁ soles. Eﬂ.l h:.s nains vanlshe&, he became mentzlly quite normal,. e |

Frcm 5th to 13th July he rece:.ved 2.9 mglkg BAL eight hourly 5

) Bload pressure readings were usuall’y between 150-200/ 100-110 mn
of z}zercury depe‘ncing on »how r.ecently BAL had been given, but by the
-.14%_&1_ July his blood pressure was 125/60 monf mercury. His pulse ‘

rate ‘?engéd~~bst€éenﬁ48” and 66 per mi:;gﬁr‘ea:dﬁrixig the first five days =~
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a.u& after St"h July betvveen ‘{O an& 90 per minute. st ora}.

temperature mr:ied between 96 8 ¥ aml 98 4 F during the ﬁrst ten
days after admission but 'L‘he maz,}ority of reaaings were belsw 9801?
e Unt-il the 28tk July his sleep was always mterrupteé v

Adreams which graaually lost their unplea,sant character anﬁ on

'&i scharge from ha spita}. on 30th July he was sleepmo and dreamiag
normally. His rash dlSapneared re,mdly after ceas:.ng BAL
adx_-ninistration.

I.abo ratory Data, -

1. Daily excretion oi’ lead in the urine:

Date Tumber of days since Urine lesd consent Urine volume
first exposure Yo lesd (mz per 24 hours) (mils per 24 hours

4 T 0.00
5 | 0.30

9 , 0.11

13 . . 0.13

) 15 _ 0.12
6 0.08

17 0.03

18 0.03

.20 S trace

Blood Counts:

23/6. - Haemoglobin concentration 14.5 gramme per: 100 ml
y ' .very occasional stippled red blood cell geen; %
- leuncocytes 14,100 per c.mm. of which 81% were
neutrcvphil granulocytes. '

9/7 _«Haemgla’oin concentration 13.7 gramme per 100 ml.
- .. no stippled red blood cells seen; total leucccy’ce
- 7800 per c.mm. of which 77,6 were neutrophil '
gremulocytes. .
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cASEII. S 5 A ’ageé. .3-4. - marrié&‘ storeman-&rivve‘r yitﬁ

m children, was aéuitteé 40 Royal Prince AXfred. Hcssital a‘a
10. 30 p.m. on 22nﬁ sze.

On thh Jnne he had assis ed R K. in “he collect.icn an&

'&ispesa}. of the sludge on tbe ﬂeor of the tank already describ'

119

‘He wore pretectlve rubber kn»e baots. canvas glcves. but ne

"'esniratcr'was worn. He a,lso noticed i‘:hat_ the '“fmes" were very.

bad inside the tank. : :
He developezi markeé insomnza. emrexz.a, and a sim:ly feeling

in the stomsch on the evening of Zeth June and these symntoms haﬂ.

increase& until his admission_ %0 E:sospz. tal. He han mil& diarrhsea

for a. "few days, which hof ceas o on: axrival in Sydney. - On -
admission'he felt very tired but apert from slight headache and

tremor oi‘ his hancls, which had aeen present for one day. he had b1

o ther s‘?mptoms.

He ag;, rxbuted hls initla}. gastro-mtestmal symptoms to

: “food-po:.soning . mhich was. preValent at this time in the Hotel

| m which he was staying. ’tmt the develepment of insomia anﬁ tremrsf“»:"l

thh marked anorexia caused him ta cansult a dcetmr.

j‘!‘either his past nar his pex'sonal history revealed an}r

releVant facts.v;f - ?1if‘ ) ’ﬁ ;;"', o -vf;~ '

On Emination. e was a. rather worneﬁ. ruddy—faced."

red-hairea. young ‘man. His skin was warm and déry, his pupils

B

“i,,atrpeared ta he somewhat dilated but were ctherwise normal, and

= epart from evidence of lack of sleep '*m appeared we}.l tie had a

. moderate ‘tremjrof both hands. . His arierial blood Pressure was

%afﬁ,nJio.,,ia
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120/75 om of - mercury, palse rate 6‘6 per mn. and his oral

temperature 96 F. There were no other sbnormal phvsical signs.

M” ':;’ . i - His weight was 125 lbs.

Trestzrent and Progress. . He was ccmineﬁ to be& g given

' barﬁztone se&at’wn.— His uz'ine was. kep‘a neutral or alkaline

in reaction b? or:—zl po tassium citrate". sufzic;ez;t,ﬂuids were - =
administered to keép his urine volume up ﬁo or over 2 litres per -&iem.;
and calclum lactate was given by muﬁh.

BAL (10?;3- 2:37diﬁaércap§0'nropanol in peanut o-il with ldﬁ
benzyl benzoate) wag ziven intramuscularly into the buttocxcs each
vfaur hours, comencmg at 12 15 S.m. OnR- 231'& June. for four éoses :  :
which vere 4.4 melkg,s 3. 5 mg/kg. 4.4 mﬂ/kg and 3.5 mefks respectively.‘;?ﬁ-
Following the first injection there was a modera%e reaction - he

o shivered, felt giddy and then sweated; he felt nauscated, had some

muscle pams. and he hsd wain in his abdamen end at the site of

- the. in,]ectlon. Reactions chnz-acterz ed Dy neusea and vomiting, ond |

v.sually with pains in hls e'u's accompamec "he ﬁext three mjectiens

i of BAL - in each. insbance caming on soms: 15-39 minutes af er rethe:

inaecbion. Y

' ﬁn izhe day follamng admisszon his snorexia dminlshed and

" he began o eat well,
At 9 30 p.m. on th is day he had 2 2 mo/kv of BAL m;,-ected
E into his ’:mttock end this dose was ﬂubsequm:\tly given at 9.30 ea(.h

morning and evenmv during the next four days. He con»mued to

- have'pain jip his buttock znd ears i’cllowmg,ea)ch injection.
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In ”i*;he eﬂ’ﬁ’ening of the 25%21 June he ‘became very ”brigh{:“ 2nd

complained of same headache. As his restlsssness, whieh had

in, sn':.‘aelof barbitone seéation, anﬁ i% had been ncticeé that;"hi,
palnebr';l fissuree were widened so tnat he appeared ex:oz;hthsslmic.
Hls pupils were considersbly dilated Auring thxs permﬁ.
- On the morning and afternoon of the 27th he became very:

restless and upset about his friend (Case I), and for a while he & -

‘was most uncoonerative. | Bo%f’ever. he responded to incrgaéed'

 sedation with phsnobaxbitone and slept well.  As he was z;atl'ier |
| restless and unwilling to stay in bed during the followmg tHree davs.
he was kept heavily sedated with phenobarbitone.  BAL 3.9 mg/kg

- vas given 6 hourly on 28th June, 1. 9 mg/kg 6 hourly on 29th June c

and from 30th June %a 3rd July 3. 9 mg/kg was given th.ce da:.ly.

From the 3Ot}1 June anwards hzs imnrovement was contmuous' hisw i
eyes became nomal and lost their emnhthfxlmic anppxsra,nce. his b

"bunils contracteﬁ he %ecame a quiet az:ﬁ ‘most- amenable nxan, ané.. _~ 7

apart from a minor infection in the left ‘buttock (rapialy cured

with Sulphaaiazme) “he made an unmtermp’hed recovery. - 'l‘he 6osage

of BAI. was reduced to 1. 9 mg/kg twice d:nly on 4th Jnly and to
L9 img,’kg daily on 11lth July; e received his last dose on 14th July. R

S His arterial hlood pressnre was 120/75 mm of mercury-om

"'i,v29t:h Jxme aml 140/80 mm of mercury on 14th Jduly. His fundi were

reporteé %0 be. normal on 4th July.

Du;ring the first five days after admission his pulse rate



24%th June « 4 0. 09'

26th June 6 : 0.09

27-28%h June '8 0.79

28-29¢h June 9 : 0.50

30-1st July 11, 0.45

2-%rd Jaly 13 ‘ 0.24

4~5th July 15 0.03 ‘ o
5-6th July . 16 : trace 1050 ¢
7-7th July 17 trace ‘ Co

2. ’Blooc‘i*Coum‘ss‘:‘

£2rd June Red blood cells 5.67 million per c.mm.;
S haemoglobin concentration 17.2 grarme per
100 ml.; to%al leucocytes 11,000 per Comm, 5
‘neutrophil gramulocytes 90% Ho stippled’
. cells were seeln. ’

w.

v 8

“’*here is no ouestion that bo‘eh these men were sufferzn,_., from the o

"effects of tetra—ethyl lead absorption. and t-hat the rcute of a’bsorption

‘was both the lungs and the s}rin‘ Tﬂough both meu hfzii ch:mbing amounts of

'lead in their u_rine specimens s it was 1ntﬁr€Sulng to nate that more

lead m:s found in the urine from T.J. (Case II) than i the urine from
R.K. {Ca‘xse‘ 1) who wa; more seriously saffected and had much greater exposure. . .-
The e‘itcretion of léa& vin the urine is varizble, 2ud, in the exverimentsl
animal and. man, there is usually more excreted by the bowel than by the

1,2,20,21,
kidney after the absorpalon of tetra-ethyl leaﬁ.. It fs also

L 0020068
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4therefere not annreciallv excreted. or the method. usea for the estzmaticn
’ af the lead canfent

- Bal-lsad. csmpoun&s. ‘in view of the 1imi ations of the adserpﬁion method

- 15 -

pogsibla that therapy with BAL affects the smount of lead recov9reﬁ from urine

a8 either the comnound af BAL and lead may be relatively insoluble and

1n_$ne urlne may. rat be aﬁequate for %he éetectien nf

of estlmﬂtlng lesd in the urine and carsiﬁprlnp *nat RuK. (case I) recelved
much largnr doses of BAL than did T.J. (Case 1I) it seems more llkely thax
the zmounts of lead recaverea were not true 1nd1ca§ions o?f the amounts ﬁvtuﬁlly
present and that the BAL-lead compound ®was not recovered completely_by this
method. o

“‘Thé»in*oxication in 7.J. (Case II) éas-relatively mild when compared
with that of R K (Gase 1) wbo was oeriausly i1l fbllow1n5 mich greater
ex;asure, A As the cllnical features of tne two men were parallel the discusgsion

will laréely centre roun& the more serlously affec»ed man.

>The clinical features of both men were tyﬁically .hose following the
sbsorptlen,of tetra—ethyl 1ean. In R.K {Casge I) minor symptoms appesred

2 fpw.hoursiafter expcvure but w1thin 48 hours serious symptoms were preseng -

the éé%lyﬁal 'opment of cenfusion. restlessnpss and of an- ep11entiszm _v

atﬁ,dk inﬁicatedbmassive absorption cf tetra—ethvl lead.

:q?’;K"s 111ness was atynical in that his severe symptoms almost
comwletely,remiggea,'af%er some 16 hours of treatment for 4 days during

which hé feit'well. These sympboms returnea with 1ncreased severity and

he became maniec&l, tried zo escape 2nd hz@ anoither erileptiform aﬁtack

These severe sprtcms remitted after € days of treatment but he remained well

for only 4 days before symptoms were szain remarked. On this occasion

Lhis symptoms were nnt:felaxed 10 the central'nervoqs system but to his
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g’éﬁéraﬁ misculature and sbdomen. Such definite remissions of éever’é

symotoms 0 mot chorscteristically occur im subjects with tetrs—'ethyl'v lead

3 - .
s N

poisosing. . .7
 Both o*‘ thevremissions mer.tnned above and the final abolitmn of
the last recruiescence c.losely fallowed the admimstrstion of l'xrge doses
of BAL. Fnrthemore. »each recurrence followeﬁ. within 4 days afvvthg reﬁnctf&;:
of the dose of BAL to a maintenance level., The patient himself‘vag most
iﬁsisﬁen% that BAL relieved his mscle ~§ains ‘and zbdominal discomfort sm
tlg izsat recmdescence. .
it is suggested that the course. of the 1mox1c°tlon in B.X. (Ca gg.?:}

was ag follows. tetra-ethyl lead, absorbed from the lungs and skin, begasn

‘relatively concenbraied in the central nervous sysienm ﬁn&, vwhen the orgmmile:

corroundt troke down %o imorganic 1»3& ml*s, sympioms were nrouueec. o He

 ad@ministration of BAL a mon-toxic comnound was formed which was, parhanps,

relatively imsoluble; with reduction of the Soze of BAL elbher some of i

.nan-‘*:oxi‘c 'BAL-I,e'géi compound. wasg broken up freeing inorgami&- lead, or else

uetra-e‘byl leaé stxll m*e‘&ent in the orgarlc stdte continued %o m c::'averteﬂ 5

7

to texie inorganic lead‘ in either or both 1n'ssances there were i:ﬂzséiregugte

" amounts of BAI. present to render the lemi vcn-tomc and symplons agajm G&M@»

"urther admlnistratlon of large cmses of BAL egain had 2 fall entid e‘tgg gffw;r
but reductlon in dosage once rore resulzea in- the recursencs of symm,ui

these last sm:p..oms were pr obably due to lead distriouted «‘ar;u,;;haut ghg

‘ orgzanism as sufficlent tune haa now elapsed zor this %o ocrmay ov;.ce ﬁ;s ‘ |

CKE gooanvo



‘&deq&ate ﬁosaga af BAL haé, a full antlﬁotal effect.

' m the ;:raduction of remisszons. esneciany as other therapy dlé !ZOa change ’

' 14 da.ys before

-17 - |

It is dif*‘icult ta avo id the canclusma that BAL was the acﬁive agent

& large amount of BAL was- given.to R K. (Gaée I) whe. receiveﬁi seme
16 grarmes in all.» It is considered, nejertheless. the.t larger écs_es shanl& "
hawve been girén for a longer period of !:'.iu;e' in the early shageé of his
intoxication. It has been reported that for the relief of ex;cephalopathj"
from mercuy'pqiSOning far higher doses are required than for other fa?ms of -
CeTCury into#ication znd a similar set"o.:{" circmaéi‘«ances may prevail in lead
intoxication. o |

It seems imvortant to stress the apparent need for cgntim\;e'd“ high
doses bf BAL in acute lead encephalopathy - smaller Coses may lead $o failure
and, it is possible.xto iil effeActs; ' S‘ome arsenical ¢ompounds when éombined-.~
mth 1 mul of BAL have been found to be more toxic thzm the angmal arsen:.cal

: 23,
mols oi‘ BAL render them non-toxic. It appears that

cornrouna. thaug‘
full doses of BAL (4'\” ma/kg) should be gnfen each 4 hours t111 all syzr-ptoms

have subsided and’ hen "oses of 4.4 mg/kg givezi "'hree tlmes a day. for anot.her

1ng_ﬁ; fad.mnistration. Treaﬁment should be instituted

imediately exposure' to toxic concentrations of uetra-ethyl }.ead has taken

L SR

nlace. }
' C{'oxic effects from BAL occnrreﬁ in both ]pen. mildy in T.J. and
l
limited to some 1oca1 nain at the site of inject tion an& an earache followmg

ench injection of 4. 4 ng/k - RJK. (Case I). on +he other hand, shewecl both

acute and chronic tQXif”itya On the evening of - the 12th day of treatment

he receivea. in error, 8 8 zg/kg in one dgse and ro udly develoned p*ostratmn.
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2 canstrictive f’eeling in his chest &yspnoea. limb a,nd oral paraeathesme.

' and a feeling that "he ha& no nose'. His bloc& pressure oS8 t-o 190/130 -

‘ -of mercnry at this time. These S}mptoms rere- transient anﬁ had 311 leared

by the next day. when he felt mch mprove&. On he 15th. &ay of BAL

admini sffrati‘anw h

,develoneﬁv a typical &mg rash had 2 macule-erytnemat u

ra,sh on his forearms. a.rms, thiahs and legs which vas 'nain}.y on the &orsal

sur*‘aces and a. pagular rash on both 'r::}.ms znd soles. ,sching was qui*;;e E

mnarked. The rask;' rapidly dlsappeare& on cessation of BAL injéctions.

S??&fi&f . ‘
1. Two men suffering, from tetra~-ethyl lead poisoning have been feparteﬁ..
2”. BOuh mea were treated with 2'3-din‘ercaptogromnel (BAL or
Bri};ish Ami-Lewivsz.te) and made full recoveries.
3. Con‘tinued iligh &e.)éage of'2:3-dimeréap£6pfonanol (4.4'mg/kg :

aﬂ,minlstereﬁ, as a 10% solution ia pesnut oil with 10% benzyl

benzoate in{;ra:rzuscularly each 4 haurs) was necessary to nmdnce

2 complete 'mtldo a&l effect

4. Acute and chrcnic toxic phenomena, followed the aém.nistraticn of

the 2: 3—dimarcaptop:onanol solution 1n both ren buis were aot

serious in eithe

B Hy tha,nxs are due 'to Dr. E.M.A. Ba,y, Biochemst in the ?&irfux
Insti ute of Pathology. Hcyal Prmce ﬁlfre& Hos*ai al. for the estimatio‘ns,, of

“the concentration of lead in the urine. specimens. = e
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