November 28, 1947

Dr. . K. Bickerton Bl&ckburn,
‘Bard dall, Box 184,

59 -Haven Avenue, '

NeW' York City 32..

Dear Dr. Blackburn:

I &m glad, ¢naeed, to hear from. vou, having learned 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, so that you might know that we shall be very pleased to have

you visit us, and 80 as, also, to have an ooportunity to dlscuss with
you the cases referred to in your paper. I had & rather complete
repor't on these c&ses some Weeks ago, and I felt it necessary to write
Lo the London office and to Dr. Fairley at once concerning them.
Finding that you were toc be here, I cannot but feel that 1t 1s lmportant
that we see you and present our views on this subject. Whether you
hear from Australia or not, promptly, I wish to assure you that- you
are fully authorized to visit Cincinnatil for the purpose of consulting
with us on this and other problems which sre of coencern to Associated.
?tnyl. A numbér of the technical and medicel representatives of the
Company have been sent to this countiry end to Cincinnati at Company
¢xpense, fCr the purpose of an exchange of information, and it would
be most unfortunate if you vere 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 its disposition until
such a time &s we can discuss the situation fully. I personally
believe, and have so expressed myself to Ur., Fairiey, 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 put 1n 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 polsoning, and we have &also treated qulte a number
~of cases of tetraethyl lead poisoning - not with B.A.L., but by other
means. The course of the_cases descrlibed by yourself was in no wise
unUsual, nor was recovery in any way remarkable. Certain other agspects ’
of the problem have changed somewhat with the years . 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
which would fall 1n 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 ¥hy 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 therapy of tetraethyl
o lesd polsoning. I am frank to say. thet I should entertain very

/ serious reservatlons concerning its use, even experimentally, in any case
of tetraethyl lead poisoning if I had any con31derable doubt as to the
likelinood of the survival of the patient. Your experlence leaves me
somewhat less fearful on tnis score, but I still have some concern as

0 t"le‘pcfssiole effects of its use.

i1 shall ret&in your manuscript until I hear from you further, in the
| nope that we shall have an opportunity to go over it together 1ln some
detail. I sincerely trust that your stay in this country will be
inter estin amd‘profitable,‘and”that we shall have an opportunity .to
thare some puption'of it with you.

Sincerely yours,

KE 002095
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! Dear Dr ilenoe,
T an writing to you on the advice oI IUr R,Loeb &
- o7 thz Collere of Physicians and SnngOﬁs, uOllJD’a Uni V”Tsi?j, Jew TYork,
k) T ; T e - PN T - FR
wnere I am &% present. I have 2 Zc 1 ATant ror apout a

I would appreciaie your advice ¢
reportiny these two das 3s and, 3f it is Lesiraolﬂ to repors them, to whom
I should suomit the report for publicatiocn, I am aware that much nore
should have been done concerninr the lead excretion studies and that the
nzvhod of estlmatinﬂ vh“ lead in the urine was probably guite inadeguibte =

The #thyl Company has asked me to visit Ulnolﬂlwa while 1 am
over hsre and I propose to do this as scon as I can - provavly in a few

rmonths time. So far the request has been verbal so I will wait for =ore
definite instruclions.

I hope my request does not cause you too much inconvenience,

rours sincerely

¢ R Bickerton Blackburn

KE 0020053 N20106.01
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TETRA_ZTEYL, LEAD POISONING PREATED WITH BAL

(2:3-dimercaptopropancl, British Anti-Tewisite.)
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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 AaCoP‘u’{“

Tétra—e%hyl lead is a caléurless and sémewhat volatile liéuié used
ss an Panti-knock" in gasoliﬁe. It is 1nsalub1e in wzter but miseible wiﬁh f
fats in all vronortidns. In tﬁe presence ofisunlighﬁ it may decomvose to
triethyl lend ccmpounds which are wat er‘eol&éle.l' ’ Botor =nd avistion
fuels may contain up to 3 ml cf’tetrn-e*nyl 1ead;per gallon without their
vApours belnb toxic to mansor expeririental aglqals.z'

‘Poisoning has most often been T far Jedt iﬁ men eﬁggged‘in blending
gasoline or cleauing ont storabe tanks that Hafe conx91néd 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 &3 ly passes. 'S*orage

tanks are especlally éangerous for @etrn-ethvl 1eaﬁ mey he present in

>'reln*ive1y 1arve amaun s in the scple" on thp tank wslls or 1n the inevitable -

?';ﬁhe floor af the tanL Cleanzng oneraﬁlons dead: to liberation
4.
-

’;fdx“va ur' fram the."scale“ r,”sluﬁge
The tollc.effects followlng ebsarntion cf tetra, %hvl lead are‘due to
the 1ead con;ent and pre. funﬁamentally. preclsely the s=me as those of

O 1soning wlfh 1norganic lead comuounds.y' orptzsn of tetre-ethyl lead
into the circalatlon 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 3

the organic 1eadvcompgund decomposes 1nto inorsﬁnlc sal%s whichVnroduce the




nerio% cf 3 o 14 ds‘?s aﬁzer absorntmn the laszd. conten% of the var ous

tissne.s hecames‘ re 1sf§r1'mte€1 S0 t hat its 6lstrnmt10n is u}.ﬁizaately the"f""

‘I.‘he cluxicql fe»tures of tetra—eﬁhyl 19,;1 pclssmng are
character’is’sically those of- o acu%e ﬂﬂcenhnlonw*h‘y oecurring after ;a.
1a%ent péridd. which will vary inversely with the d.egreeof exposure,:

Detniled de sc;'ip‘&ians have been ziven of the cliniesl Features in sréicles

rewiewing‘ up to 78 cases of pomonim, md in i.ds repord only vrief’ B
reference w.ill be meode %o the “tynical feat;ures.

Within a few hours of exposure’ the- subject develons inéreasiﬁg
insomnia, Weakness. restlessness, snorexia snd trevors of his handé. I
?he exﬁosure h&s been consif?ereble there may be Val‘v:m.-’ psychie chsmges.
and, of these. e:rcliement and mania sre cammonest. | Wild znd terrifying, ,
dreams. _hqllucinatmns. d1sonentatlon. nhysical actlvzty and commlsmns

may heralfi an attﬂck of acute mani:a. ' Other subjects msy arnear .

schizo*nhrenic.;ge ; Characaerlstically there is a slow zmlse rate, 8 normsal

or’ subnorml tenmerature. a. law b}.ood pressnxe, lit‘cle or no cbange in the .

and a tendency ’to )diarrhcea rather %han conq%ipation._;.: Co'lic

may occm; tmt is not character:;stic.fgeneral muscle pnms sre caumn but
neuntic ﬁhenomena are not seen. The conﬁit.ion is en ncuue lead encenhelona' :
and he usﬂml signs of‘ chronic 1ear1 mlsoning (‘m m:t oceur,

%hen' severe smtoms become evident they do not disappesar 'coﬁpletely
until recOVery 1s ensaino - the rnersl symmtome continue to '!rogress and

S 2. . .
ther_exare“ no ;:ue ,r;emisgaions and relapses. It 1ia stated €hat tho‘se cnges’
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with severe mani > req:irzng restrazn%

an iﬁsoluble.campaunﬂ with the lead in the %tissues was congidered but was

thought to be of less impgrtance;tkangghe gg&ventLon.of irrevergible changes

- 3 -

v

Treatwent has consisted of sed=bion, fluiés.:an& meintzining. the urine

alkaline to ‘favour the excretion of lead or its deposition in bones.

Hv;er&onic sslutlons were often given to combat cerebral oedema.

2.3—uimercaﬁtoprom5ﬂal. ar ?AL (Bri*ish &ntu—Lewlsite) was inﬁ*eﬁuce&
by P&tevs et al 918 as an affective antidoie %0 Lewisite. bnhse%uenb |
investigations hﬂve shewn that BAL is sn.effective antidote aga 1ns§ polsoning;
with ersenic,“’lo’ll' marcury.lz'ls; zold 14 15,16. and bismuth, In vitro;
it will combine with irom, lead, fin, cepper! covzld, nickel, selenzum. ané;
antlfonv proi ucing coloured and mostly insoluble compounds. BAL acts o y
aﬁ sntidote to me%al};c voisons by forming stable compounds ﬁiﬁh.the mataISRJ
by virtue of.its own two thiol groups and thus preventing then frombcombiﬁiﬁg
with essential %thiol compounds.in enzyme systems snd éo.proﬁucing thelr
toxib effects. The stability and nﬁnpdissociﬁbility of the BAL-metal
cormounds prevents. them from heing‘yoxic.8'17'18‘19' | | f

Two men, who werevezposed,ta'ﬁetra;éth;I"lead. and ité defiVatives;-

ile tbey vere clennxrg out an ,vi tlon gasollne storage ﬁ.nk. aeveloned

vynical s:ﬁns of laan encenhﬁlonaﬁhv.v  One hai ?llﬁ syeotoms-but tbe o ther
had caerlsions and became manlecal 5: Bath vere treaﬁed in Royal Prznce
Alfred Ho@nital, Syﬂnev; vzth BAL anﬁ made complete recoverles.

BAL was useﬁ for the treatment nf these two men &g it vas considered
voqsible *hat as lead is so cloeely relate&. cﬁemxcally. to'volﬁ its toxie

effects wigh% nlmilarly be count eracteﬁ-‘? The'pOSSIblllﬁy of BAL fdrming.r

KE - 0020057




in the central merwous system. , . .

CASE HISTORIES.

Gn the 19’&!: Jane he hs;:? commenced ta clean out 2 stor%

a number of mnor abrasions on. both hazms.

bat no resmira?éor and thmugh “the ‘F'umes were éreﬂ.dful“ he speat

betweeu 6 and 8 bours in the f’ank

vhis}hgn&s in soap and’ water. :
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unpei' an& lawer Jaws..  He was aﬁ. ritted to the local hos;ﬁtal with
4 ’a diagnosis of a gastro-mteqtmnl umeed which was very prev’alen{;

in the 'covm at the time.

' "wit‘qin a day his dlarrhaea ha& ceaseﬁ.. bu‘“ he st}.ll had marked fmorexia.

"and very restless. He was sent by ambulance to Royal Prince Alfred -

.i"'tz'emor of his extended hands.r’.',‘ His raﬂlal pulse was of good VQlume, :
regular anﬂ 1ts rate was 64 per min° his_'arteria.l blocd preséure wag
N 120/ 55 - of mercury and his oral temperature 98 4 . ‘His -eyeli&&

" were. wmely sena.rated, S0

i

After afimissicn hxs in%estinal symgtams settle& dmm and

He no uced a pocul:.ar sens-atlon in hzq ha:zﬁs -. he contimzally wauteﬁ

to rub them $ogether, On *he morning, f 2204 June he was a 1itsle

.

confusea and in %he early af’nernoon haﬂ a clomc fit &nrinn whlch

-he was unconscious. Feeovermg from his flt he was more confusetl

Edsg:iift*al’ where on: zdmission he could no-ﬁ clear]:y re«collec‘t the shove .
detailed events.

There were no :f,‘elev:m facts elicited in his past or persomal

hzstory. )

On Ex?'ain'ztion: i He was 2 yomg man who wr:.t-hed on the bed

brasions on the ’backs of both hands. :

HL ccmplamed of pams a11

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

’ i

|

oy
hos

f.hat he appeared to be exonhthalmic but. his




'sbnormalities were found on physical examination. Hys wéight was L

salfme ith?"j% glucose anﬁ 500 ml. soﬁ.imn '.lactate selution intravenonsly.‘

B Suhséquently sadzmn citrste was given erally An sufficzent quantity
o to keep his m.'ine neutral or slkaline to litmus. He received calcmm
‘.Vv.lactate 10 rrains three times a 8ay and Iui been given parenteral
vcalcium glucona%e by hie local practitmner before being sent to Sydney.
: Treatmn* *aith 3L (a 10% soluvlcn of 2: 3- &imercapaopropanol
in peanut 011 *mth 10% henzyl benzoate) was commenced. at ? 30 a.m, when
4 mg,’kv (1 ml. per 50 lbs) were g,iven by 1ntr<r~uscu1?r 1ngect:x.on mto
his buttock. B Subseqnently 4.4 wg/kg were m,)ec*‘eﬂ each’ faur hours
fof ‘3 doses tﬁen 2 2 mg/kg were given tm.ce c}ai}.y frcm 431‘& June %o
EYth Ju..e.‘,,ﬂ st cnly reactmn to BI&L *ras *hat he saiu the smell put'.

' 'i”"'_hlm off his foad. :

n the mornmg of ‘"he c:"rc. June ﬂe 3&111 appefsred to ‘be

"-J:us tongue was clea,n -mﬁ he Was “tiopeY" b!lﬁ bY mi&-uay :

: .he‘hatl reaﬁly improved.. 'He _was then mchf.clearer mentally ané.

?f«was'taking some foou as well as ﬂuids by muth. He stated that his
"*i-.‘ijaws were stlll sore and t.ha,t his muscle ppfms. though present were
-' less severe. “ He felt tired bu{: was unable to sleep mthout sedf.tives.

On the followmg c‘iay he looked better, but had cramps in his

s,

- calves wbich were a little tender, 2nd he was very restless and sctive

in bed‘»; Be was refusing all food: for he saié it tasted of BAL.

“Hisbés,:;s were ,,“é;'y_and sore®. | _ He had no-diarrhoea‘or von;iting.;
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Durmg thé: next two days hig cam"zihién genersally imaned ‘and’
he began to eat more food. He bl some heaﬂache. was still K

exces ,.’we}.y alert. his Dz.pils were ailateﬂ‘ ‘and he appeared to be

exopht;halmic. Gonsz&erable diffzcu}.ty Was exﬂerienced' 1n inducing

sleep. ﬂe eomplained of some local pa;in fcllowing his BAL ingections
Ln& vomited OnCe.

/"‘{'k N | On the 27th June he was very rest];ess and ment;zlly active in

‘ ) the early mornirg, bub towards mid-day became unstable, refused

- treatment an& commenced walking around in the ward. At 12;15 p.m. he:
became hypojpmanic and escaped ini;o tbe street for a few ninutes,

He was returrefi w:.th p rqu«s‘lon; to tne w-zrd and given- morphlne sulphate,

hyoscine hydrobronide  and BAL 4.4 fng/kg 2t 1.10 p.m. = His mental

[
{
i

condition was confused, excited and deluded,
4% 1.30 p.m. be had an epne"pzifom fi$ with typical clonic

and tonic pﬁéses and 1nvoluntary mictarition. . Following his "fig¥

-'-{jl_ﬁ.,;he"was ha}_]_upingg;ed, 1sorlentated end %endeﬁ to become v;.olent.

; er torr-v up his pygv«ras and fwzs%raf;e'? an atis"mt to g:.ve him hypertonic

glucose 1n§raversous}.y ter same CBO nl.‘haﬁ been glven.. In spite of

. large (ioses of hyo cine hydrobromide, Dial ami sodium phenoba,rbitone .

Tt _ihis pswchomtor activity was 11 tle a‘bai;eé thoubh he was less vmlert

o]
g : At 7.30 p.m. he passe& urine into his-.beﬁ‘. " BAT, was given in 4.4 mg/lcg
(o:; closes at 1 10 p.m.. 4 30 o8 md 8.50 pem. but he as very restless

g : smd confused snd was only partly controlled with four hourly hyo scine -

\g hydrobromide. .

On the 28th June he con%inued to be hallucinated, deluded emd .. |

S a sorigntatéﬁ, -

He was quite irrational ~ lsughing and talking to - L




' By he" next aa;y he- he,& greatly improved - he could’ talk

rationally for brief neriods. was zzore maperaﬁ;ive and, assist:e& %

}*embutal,v slept most of the day. He received BAL 4 4 mg/:ﬂé ab- ’53  .

and & p.m. each day until 3rd July.
On 30th June he was very mich improved, was quiet 9.11 éa;g,q )
and only requre& seflaj;ion at night. V o .
Be{;ween 29‘;2: Ja_ne =nd 31‘& July his meni‘.al conditlon im*w‘aﬂa%
-éndfx?as‘:nom@l‘ excepy for insmmia, unplessant dreams which were
11 vsry troublescme. and resulessness. He felt "dopey® wost |

of the time on a,ccount of the Yembutal na was reeéiving. . He.

_'*ncreasmgly complaineﬂ of mascle pamc *vhleh made . bim want *:,a

cantimmusly. bn* by 3rci July, these movements caused so xmch ;}ezi@'

that he ceuld only sit up ‘with cons:.éerable aifficulty. 'Durmg; £

d'some 'abdomnal colic with frequent bowel actlons

" (anproximately three per day)

On 3rd July his tongue was &ry aﬂd dirty and he cid not Tosic

so we].l. . He was given BAL 4 4 ng/kg fourth hourly bee,mnmg =%

g p.m._»f ,

By Ath July he felt better and he conld obvmusly Tove with.

| much less &wccm*'ort and his abdommal painsg hod abated. His n@ﬁ@

.

' ﬁiscs anxl fundi were normsl.  BAL 4. 4 mg/kg fourth hourly was -

-
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‘8.8 mgfkg., “He &evelnped a markeﬁ reactian nrith p-»rasthesia,e of

- (,n& he require& d:.minishinv amou.nss of sedatzon each night, After
| _'10th. "uly he'had mauseny often vith vonfting, after each, 1ngection

= af BAL.

" sna from 14th %6 2lst Ju.ly 1 5 mg/kg ‘a'vice a day.

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

contmued till 10. 30 Dol when, in ermr, ‘he recewe& a8 uase of '

his limbs. fs.ce and muth. he was gi&&y,, prostrated a.n& ﬁyspmeic,', .
and had a. constrictive nain in his chest. His arterial blaoé.

nressure rose to 190/'130 o of mercury : ihese svmntoms were .

transi-ent;‘, and by the next morning he was feeling mmuch improved over

his conﬁltmn of %he nreviaus morning - his muscle pains were less.;: ’
he fel€ better end he hed less abdominal discomfort. A1l the
symptoms that had ocmgfed- i:he previous xiight had. vanished,

' From the 5th to 14th July his progress was steady and

only inteﬂ:‘rup%eri By the development of a-mild infection. in one
buttock which rapidly résnondea %o Sulphadiazine.
on i;he Tth July he ﬁevelonei 2 rash which was erythemsatous

'mé mactzlar on the arm ano. legs, ’:mt i'msly papular on the palms

and sales. &11 his nains vanished, he became nmental 1y quite normal.

From 5th to 13th ;my he received 2.9 nglkg BAL eight hourly

‘Blcod-pztgssutef readings were usually betwesn 150-2005/ 106-110 m
of z}zercury dependéing on »ho'# vrecenﬂy BAL'h,a.d been given, but by the '
-,1’4%&1_ July his blood pressure'was 125/60 mm'of nercury. Hié pulse |

rate';?angéa\ ~bgtﬁéenj-:48“'ana_: 66 pér minute: &ﬁri@g the first five days . = =




mﬁ after 5 3 July between '[0 and 90 per minute. B;s oral

i temperature varied beimeen’eé 8 ¥ aml 98 4 F durmg the first ten

days after admission but the msgority of reauings were below 980?
e Until the 28k July h‘is sleep was alwsys interrupteé ¥

Aareams which graaually lost their unpleasant character anﬁ on

'discharge“from ha spit al on }Oth July he was sleeplng and dreaa:ing
normally. | His rash’ &1sapneared ram.dly after ceas:mg BAL
administration.
. Laboratory Data. SR
| 1. ?D‘aily ex_cretioﬁ of lead in $he urine:

Date umber of days since Urine lesd content Urine volum
first exposure to lesd (mz per 24 hours) (mils per 24 ho

4 - 0.00 37 (admission
. s;aecimen)
@ 5 _ C.30
s 9 . 0.11 (inccsaplete
13 0,13 2500
15 _ 0.12 238
6 0.08 2400
17 0.03
j 18 ~ 0.03
T~ ¢ B S trace

Blood Counts:

23/6. - Haemoglobin concentratz.on 14.5 gramme per 100 ml.,
. .very occasional stippled red blood cell seen;
' . UTEL Ay “  leucocytes 14,100 per c.mm. of which 81% were
o _ D neutmphil grasulocytes. ’

9/7 Haemoglobin cancentration 13.7 gramme p°r 100 =l
. .. no stippled red blood cells seen; total leueccy’ces
- 7800 per-c.m. of which 77,5 were neutraphil ’

grenulocytes.
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'.:"ggsg'n‘,‘ T, Jeo ageé 34, a marrled storcman-ariver with

%‘zm childreﬂ, was aﬁuitte& ‘4o Royal Prince Alfred. Hcs;;ital at
" 10, 30 p.m. on 22nd June.

On coth June he had assiss ed_ R K in »he collect.ion sn&'

'fiispesa}. of ‘t:he sludge on the flcor of the tank alreaﬁy describeﬁ

s

‘He wore protecbive rubber knee bmots. canvas g,loves. but m
ires;:irator'was worn. Be a,lso roticed ‘shat the “fwzes" were v;ery
ba& inside the bamk, . -

He developed marked inscmnzz. amrexia, and a sickly feeling_
in bhe stomach" on the evening of 2Oth June and these sym‘otoms ha;}.
mcreased until his admission. %0 hsspz. tal. He haﬁ milcl diarrhoea.
for a. "IeW‘ Q&f&; which hod cea.,ed. on arrival in Syuney,_ . On -

admxs.smn he felt very tired but apert from Sllght headache and

tremor of his hancls, which ha,d neen present for one day. he had O

o ther svmptoms.

He at. rlbuted hls initlal gastro-mtestmal symptoms to
' “fggd_.—golsoning” mhich was. preValent at this time in the Hotel

1n whichv he was sta,ying. but the develepment of insomia aﬁ& trezmrs—;

wzth marked anorexie. cansed him to cansn}.t a dnctor.

Ifeihher his past nor his personal history revealed a.‘ny

relevant- facts.”":_l’_i - ‘,gf ; ’5}_ ‘ - '
on Eminaﬁon. ﬁe was a rataer worneﬁ, mddy-faced
redohaired ymmg ‘man. His skin was tmrm and éry, his pupils

B

ed ta be somewhat dilated but were otherwise normgl, and

N epart from evidence of lack of sleep he app?al‘e& 'well. He had a

. moderate ‘tr"emjr.of both hands-.». : His arterial blood pressufg wag

”—;aue

Lo
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140/75 om of meToury,. pulse rate 6‘5 per min, and his oral
temperature 96 F..  There were no other abno rral phvsica}. sig:r.;s.

His weigh‘k was 125 lbs.

Tres%n'ent and Pro,‘zress. . He was confined to bed end given

' barbxtone sedatlan. »His ine wes . kep‘.: neutral or a.lkaline o

v

in reaction bv orzl potassium citrate"v sufxlc;eatzﬂuids were - N
aﬁminisﬁere& %a ke'éfp*‘ his urine volume ‘il?a ﬁo or over 2 litres par &iem
and calcium lactate was given by mouﬁh. .

BAL (10~;é- 2 :STdiﬁaércap_‘:cpropanol in peanut o-i.l with 10"7;
benzyl benzoate) was ziven intramuscularly into the tmttocxcs each
vfaur hours, comnencmg at 12 15 2.1, On- 231‘& June. for four éoscs ‘
which were 4.4 mglkg, 3. 5 mg/kg‘ 4.4 mgfkg and 3.5 nafke “reSpec%ively.
Following the first injection there was s rmdefaze reacti§n - he

' shzvered, felﬁ vlddy and then sweated.' he felt nauseated, had some

rmscle pams. and he hsd rain in his absiamen znd at the site of

- the. in,]ection. Reactions chnractense& Dy neusea snd vomiting, and

v.sually wii:h pains in his e'u's accom;aamea ‘he next three mjec*.;ions'_

B

n of BAL - in each instance cam_ing_y on sa:;;ewilfﬁ:-}’tO ninutes af';er the

in;ecb ian.

ﬁn §:he ﬁay follawing admisszon hie arorexia dminlshed end

“ - B ioer

e began to eat well.
At 9 30 p.m. on this aay he had 2 2 mo/Lé, of BAL m;;ected
E into his rmttock and this dose was. ﬂubsequm:tly Ziven at 9.30 ea(,h

moming zm& evening during the next four Zays.  He cominued to

- have'pain jiz; his buttock znd ears following each injection.




' '.z. L,

In ‘&:he evening of the 25‘&}1 Jupe he ‘became very “brigh{:“ and

comple.ined of seme headache. As his restlsssness, whieh had-

been nresent aince aﬁznssmn was 1ncreasmg. he was given moruhvie i

in; s*ni%eyof barhitone se&ation. anﬁ i% had been ncticeé tv 8t

palnebml fissureq were widened so tnat he appesred exoz;hthslmic
His pupils-were considerably dilated Anring thls permd. |
- 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 uncooperative. However, he responded to increased

sedation vith phenobarbitone snd slept well.  As he was rather
restless and unwilling to stay in bed during the followmg tHree 6avs.
he was kepl heavily sedated with phenobarbitone. BAL 3 9 mgfkg |

.' was gzven 6 hourly on E’Sth Jure, 1. 9 mg/kg 6 hourly on 29th June :

and- from 3ch June to 31-& July 3.9 kg was given twice daily. .. o

From the 30th June anwards hzs imrovement was. contmuous~ his -

eyes became nomal and lost their emnhth‘zlmic ampearance, his

"ﬁunils contractea. he became a quiet anc; r;osi; amena,ble man, and, _~

a:part from a minor vinfection in the left ‘buttock (rapialy cured

‘ "with Sulphaaiazme) he made on unmterrnp‘hed recovery.a- £H 'I'he eosage

. of BAI. was reduced to 1. 9 mg/kg twice daﬂ.y on 4th Jnly and to
1.9 mefkg dwaily on 11th July. he received his last dose on 14th Jﬂy‘ |

. His arterial blood pressure was 120/75 mm of mercury on

' ""v_‘,v29zh June and 11‘0/80 mm o f mercury on 14th July. Fis ﬁmdi were .
reporteé 40 be. normal on 4th July.

During the first five days after a&mission his pulse rate

B
o
i
!




‘ effect

Z4%h June
26th June
27-28%h June
28-29th June
30-1st July
2-3rd July
5-6th July .
7-7th July

4 0.09

5 0.09
'8 0.79
9 : 0.50
11, 0.45%
13 ‘ 0.24
16 : trace 1050 ¢
17 trace ‘ .

2. ’Blood‘CQun?es‘:'

2%rd June

w

. v-'as both ﬁhe lungs and the slrin -ﬁmugh both men h'zd ch:mging amomts cf
'leed in their urine Spec‘imens A:.,ﬂ'it was mteres ing %o note that more
1ead m:s found in ‘:.he urme from T (Case II) than : the urine from

R.K. Wa‘se I) who was mre'serious}.y affected and had much greater exposure.

The excretlozz of leacl in the urine

animal and men, there is usually more .excr.et»ed"ny the bowel than by the

kidney after the absorpaion of tes

‘neutrophil granulocytes 905& Ho stippled”
: celIs were seel. )

‘I‘here is no ouestion that both these men were sm:&".'erz.mb from the

s of tetre.—ethyl lead absorption. anﬁ t-hat the rou%ﬁe of absorption

Red blood cells 5.67 million per c.mm,;
hzemoglobin concentration 17.2 grarme per
100 ml.; total 1eucocytes 11,000 per c.mm.,

is variable, zud, in the expefimental

1,2,20,21.
ra-ethyl lead.. I% fs also

.
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possible« timt therapya wi?.h BAL effects the spount of lead recavereﬁ fram urine

as either the comnound of BAL and lead may be relaﬁvely insoluble ami,

f o 22,
'therefere not avmreciallv excrete&. or ’che rnet‘nod sea for the estmatiun

: of the lead can’r ‘_‘-am Ssne urme may:. rat be aﬁequa e for the detectien nf

: thwifﬂad‘campoun&fs.ﬁ ‘in view of the 1imi atioﬁs of the adserption method

of est1m~t1ng lesd in She urine snd eorsidering that R K. (case 1) received |
much 1&@@ doses of BAL ﬁhag‘,didrﬁT‘.J. (Case 11) it. seems more likely %hei'!;‘
the zmounts of leazt recovered were not %rue izﬁics,éions of the amb‘tm'hs‘ actually
pre‘\sent and that the BAL-lead compournd was not Trecovered com;pletely_by this
method.. | -

The intoxication in 7.J. (Case II) v;as relatively mild when compared
with ’f.hat of R.K (Gf.se 1) 7ho was oeriausly 111 following mich greater
ex;zosu,re, A As the clmical fe-a,tures of 'me t9o men vere parallel the discussion
will iaéely centre roumli the rore sermusly affec»..ed man.

Si‘he clinical features of ’aoth men were tywically *hose followinx the

n‘osorptmn of tetra-ethyl lead. In R.K. {(Case I) minor symptoms appeared

2 fpw .hours after expo"ure but m.thin 48 hours serious symptoms were present -

the early de elopment of confusion. restlessnpss and. of an. ep:llevtiform

a»i;c;ck indicatedimassive absorntion cf tetra—ethvl lead. U -

covzmletely remitte&. after some 16 hours of 4reatment, for 4 days during
which he felt wel}.. These syrphtonms returnea with increased severity and

he became maniacr,l. tried &o SSCa'pe 2nd hz@ anciher ‘erileptiform a‘ntack
T’nese severe symptoms remitte:‘i after 2 days of treatment dut he remained uell
for only 4 days before sy"«'vp«uoms were a;-éa-in remarkeﬂ On this occasion

,\his symntoms were mt rela:,ed %o the central nervous systcm but to his

KE 002 @uﬁ‘é}

K 's 111ness was atynica.l in %;hat his severe sym=ptoms. a.lmast
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, g’éﬁéral miscalature and abdomen.  Such definite remissions of severe

symotoms 40 not cherscteristically occur in subjects with tetrs-ethyl lead

voisosing. 7 .

_ Both o*‘ the re@issions mez;tisned above and the final abolitmn of
the last rec*'uiescence c.losely follmred the adminlstrstion of hrge doses
of BAL, Fnrthemore. _each recurrence fa].‘loweﬁ. within 4 days of the xgﬁmﬁﬁ@; o
of the dose of BAL to a maintenance level. The patisnt himself was most
iﬁsis‘:en% £hat BAL relieved his m#c}.e ~§a§.ns ‘and zbdominal discﬁmfm' in
tig Xzai reemdescence. -

t is sugg;ested that the courge of the intoxication in B.XK, (Case I}

was as féllcws. -..etra—ethyl lead, absorbed from the lu.ngs and skin, beg;; ey
relatively ccmeen raied in the cemr':l rervous syskenm and, wl*en the orggg@

corwound braoke down %o imerganic lieaa salt-s, symploms were produced; on He

administration of BAL a mon-toxic compound was formed which was, perhaps,

relatively iusoluble* mﬁz re*:?uctxon of the Sose af 334 Pithe@" sowe o*‘? b0

1%, 28 uoxic BAL-Eea@. compoum was bror:en up freeing morgam.c: lea&. or eLse

»etra—e‘byl Eea& st:.ll pre’ient in the orgc,.n-lc sta-.te can%wmé. 5o % c.';"nver;eg £

N

to texie inorganic lead‘ in either or bohh 1nssam:es there were ins&ragugge

" amounts of BAI. present o render the lemi rcn-tomc and symptoms agaii“n QW@«?

"urther admlnistratlon of large doses of 3AL ‘bam haa. a fall anti e‘tgg gff’w;

but reductlon in dosage once more resulted in the recurzrencs of symp‘t@g‘s‘“

shese last sy::p..oms were probably chze %o lead dist riauued ..‘ar;mahaut 1;1.,

‘ organism as sufficient tune haa now elapsed for this %o ocrmzr;  ouce t@rg ‘

HE 0920&"1




- _anart fram some veariatlon in ‘}"e aosag f seéa*ives.
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_a&eq}mte ﬁosage af Bal, hat!, a full ant:.ﬁotal effect.

It is ﬂiff‘icult ta a,vo id the canclusmn that BAL was the ac%ive agenti

in the Production of remissxons, esnecially as other therapy aia no%: change ’

A large amonnt of BAL was- given to R K (Case I) who recezve i sama
16 grarmes in al‘l.A It is conside_red, nejertheless, tha.t larger écs_es shonl& .
have been girén for a longer period of %ime in the early stageé of his |
1nt_oxica€i.on. I% has béen renorted that for the relief of encephaiopathf
from sgercuyygqisoning far higher doses are required than for other fo?ms of - R
nercury int‘oxicaticn 2nd a similar set"o‘:‘z‘ circw&ét«ances may prevail in lead
intoxica;tio‘n. | “ |

It seems imvortant to stress the apparent need for cgntinge.d, high
doses bf BAL in acut.e lead encephalopathy - smaller éc;s,es may 1eaé; to failure
and, it is possiole, to 111 effects. ' S‘ome arsenical compounds when combmed
haVe been found %o be more toxic than the angmal arsenical

23.
comround, though 2 mols Qi‘ BAL render them non-toxic. I appears *shat

wlth l mol of B

fall ﬁoses of BAL (4.

4 mb/kg) should be given each 4 hours $111 all svzr-pmms

nlace. :
" Toxic effects from BAL occurreﬁ in both L*Len.. zm.ldy in T.J. and.
\
Ii'aited tas some 1oca1 nain at the site of in,jec tion and an earache followmg-

each in,jection 9{ 4.4 :rgg/kg.- ~ R.K, (Case 1), on the other hend, shewed both

acute and chroni‘é“toxiﬁity. On the evening of - the 12¢h day of treatuwent

he receivecc.k in error, 8 8 mg/kg in one éﬁsn and rap:.dly developed pmstration;




o

a constrictive feeling in his chest, ﬁyspnoea. limb a.nd cra}. paraesthesiae.

' and a f’eeling that “he had 1o nose®. His blocd pz'e

ssure rose t:o 190/ 130 -

Z o et mercury at this time.,.;.; 'I’hese symptons were.d:

" by the next day nhen he~fe11; nmch 1mproved. 0 15@21‘"&;5‘51' BH.*

admmistrstian A t:mical ﬁrug rash ~had. a macule-erytnematou

rash on his fureams. axms, thiehs and legs which vas faamly on the &orsa}.

¥

surface's and = pa:pular rash on both *mlms and soles. ching was qui&e §
rmarked. The rash rapidly dlsaﬂnaare& on cessation of BAL ingect:.cns.
~ : R
. 1':&{@3’! .

‘t 1. 'rvo men suffering from tetra-ethyl lead poisoning have been reporteé‘.‘

| 2. Bo h men were treated with 2'3—din*ercapt~o'gromnel (BAL or
British Ant:.-LeWisite) and made full recoveries.

b 3. Continued high dosage of 2: 3-dmereap‘sopropanol (4 4 mg/kg

aﬁminlstered as a 10% solutmn in peanut oil With 10?3 benzyl

: benzoate intramasmllarly each 4 hours} was necessary to nmduee

a complete mtiao a&l effec@. .

4. %'Acute an& chronic toxic phenomena followed the adm.nistratisn of

_ ;‘bhe 2: B-dimercaptapmnaml solution m both men bu‘* werze not

,serious in either

: !s!y thank:s are due to Pr. E H.A. Qay, Biochemlst i.n the ?airfax
Insti ute of Pathology. Royal Prmce A‘Lfre& HQS“i"‘::tl. for the est.imations of

the concentra,tion of lead in the urime. specimens, = e

RE 0020072
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