
Privateand Confidential, Research tiDevelopment Eotabliighment,
British-American Tobacco Co*Ltdop

isouthamptone'

16th Julyt 19580

7th INTEP11ATLI)4AL CAIICER COIIGRFSJ

IfillDoll,6-12th JULI, 1958

The Congrai3a was attended on two days only-o7th July and

lltk&.July,,when papers were presented, concerned particularly

wkt4_thq problems of 3moking and licalth.

Itonday,7th J

Dr. tleukomm (Lausanne) read a paper in which he described

his rapid test using the newt. liein now in contact witliBock

(Buffalo) and h-isigtudiedthe a,-Lneliydrooirbonsused by the latter

in his assessment of the value of the sebaceoui3glend suDpre3nion test

as a rapid irklicatorof potential carcinogenic properties. With

three exceptions, the newt test and the sebaceous gland teat vield

identicml results. The exceptions were 7,12-4imethvlbenzEalanthraceng

and 12-methylbenz[rtjanthracene which Bock found to'be strongly

positive but wliieh tioukomm found to b a n-.-gative. One hydrocarbon

gave a positive iitwttest but f-siledto suppress sobaceous gland

formation in Bocl,,Iateot.

In the afternoon there une a group of papers directly related

to the biological effect of cigarette smoke and smoke fractions.

Lyons (Glasgow) described studies of the unstable componento (free

radicals) of eig-zette smoke. Using electron magnetic resonance,,

lieatio,,jcdtk-itwhole amoke tar c-)ntained1015free electrons per
C:Z)

gram and that on fractionationtlie@oewere distributed as foubws:-
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Whole tar 10(,A

Residueafterwater extracti=

Residueafter extractionwith diluteacid.

Residue after extractionwith alkali 50%

Residue aftcr extrttetionwith dilute acid
and then with dilute alkali 28%

Sei3arationby Chromoitozmphy

ilholetar luolalp

llexanefraction 0%

Beazene fraction 35!-

Acetone fraction 5uli,

Itsaloo described the invi,stigationof ciamrotte smoke using

diphervlpierylhydrazylas a stable free radical reagent. This showed

that tho wat--reoluble reactive materw conatitutod 60% or the whole

rcactivematerial. The discrep-ancybet-,zeenthe two methods was not

evlained, however.

Kovok (N.Y.U.) gave a reth.-.rpedectrian account of some of

his fractionation of cigarette amoke condensate from American blended

cigarettes. lieli,,asnow isolated equalons and lsS-p-menthadione.

The latter compound# aloo known as dipentwis or limonens, is a m44or

constituentof oil of lemong and has a characteristiclemon smou.

It may be an important,flavour component of smoke. (Itsisolation

from smoko by Cleno hid earlier been communicated privately by
C:)
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I.T. Co. liesearchDepirtment). Other compounds lisolatedby Rosak

includeddietbylketone, diacetyljbenzene#toluene.,otbyl sootatep

phenol and ethanol.

Royer Lt.g (Paris)describedtheirwork an the inhibitionof

!6kimpyrensform-itionby the use of ammonium oulpliamateand of

,-vriddisingre7tgents.

Neukomm and Bonnet (Lausanne)decieribedtheir prodedurefor the

--chemicalfractionntionof smoke from ILu7land eigxretteewithout

producingar*rreally fresh eviclanceof c.?xcinogei-ticfractions. They

had found that brown polymeric oubst.,jnccsin the acidic and nlkaline

fractionsproduced tumours when mice were treated with them. The

incidenceof tumourswas said to be greater than that of control

animmls (10;1?in 15 months as aeainst10,"$ in 22 months in the controls)

but seriousdoubtwas cast on the statisticalsipnificaneeof this

in the discussion.

Kotin (Los Angeles) gnvp an accountof ttiework which he and

Falk h-idcarrieriout an the effectof artificialamogp produced by

ozonelysisof eftsolimvapourg an the namalian lung. He also

described the elution hypothesis and experiments on the dissolution

of lqdractrbona,adsorbed on carbonparticleatin plasma solution.

The effect of smog in pnralysingcillt in the bronchus and ossophagus

wia also moritioncdand the consequentepithelialdenudationwas

illustr,-itr.dby photomicrographs.

Leuclitenberger(Cleveland)describedher work on the causation CZ)

of bronchiticconditionain tholtl%asof mios exposedto cigarette --i
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13moke. Those r-liangenin tho lungs beeflaoprogreaoivW7 worse with

increase in e-.tposurcand resembled "c-.rcin=a in olttelas described

by Auerbach. 1-.Ilieno.--.posurewin terainitad# ho,,taver,the tissues in

time reverted to normal. Consequently# the state of enreinoma In oi

as doscribed histologically here, is not a true promalignant statep

although Lourlitenborilerdid not streen Uiis.

Cowdrry (3t.Louio) dcocribed histological diart,,eoin the

bronchus leadiiicto equanous cell motaplr-sinin li=nn amoltors. The

rcason for the localination of tl!eaelesions In the bronchus use

ascribed to =.oltsnottlim out in those parts of the bronchial tree

vhoro eddies are nost likely to occur. The smaller pooonges of the

alwooll are lc:ss to be sites than are the broncidal branches.

I-'ridayIAOrninp,,lltliJ

This wnn occupied by a diieunrion of the ActioloCr of Cancer

of the Lung.

Dr.','.C.llueper(Bottisad-i)mnde ristrong ctio for tlioprimarv

implicatio?iof Ptnoiptic,ricpollution by metale niidasbestos and

discounted the cffeet of cigarette smoking, especially in tlioensuing

discussion.

Doll (ti.rt.C.Lonlon) was conecrrv3dto anaiier alternative

explp=tions of the connection bel-jeensmoking cuidlung c.'.Iiieerand

to ClOil:lt!l.'IttIlPElt.'-XtifJtiCdlc,.3nnectionunleone of priw-ry cause and

affect. lieeitillm,.i.intaimd-tli-itthere was no dIStereticebetween

those wtioinh7,le,,ln-.i-Itlioso who did not, Rltlio-.igliplpe el-ldsepociallty

cignx nmolicroo!icwlittle atstlnticil Rsnociation.
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ilyncler(Sloan-Kettering, flowTork) who followedtpronented

evide.icetliatpif anything,pipe stndeig-.irnmoke was more eirainogenic

to mico. lieacceptedLiridsay'sfigures that the polycycliohydrocarbon

conte46tjespeciallyof beriapy-retio,was higher in T)ipeand cigar make.

oointed to tlioobvious discrepancybetwoeiithis and the

statfi-ticalfigures for pipe a!idcigar anolterti,wliiehif Wialation

is-.#Mta factor, become incompatible. Wyiiderfollowedhis usual

tlieme- tlierais -it.Iii-esholdfor biolor.,icnlactivity ftndn reduction

of 4L)-50.'lin tliot!Lriiitakowould reduce the dosagg below tJTetdiold.

For tlii!ipurposelieou(,,gostothe use of cigarettefilters and leas tar.

liealso inentiqntdthe possible une of cELtmlyotsaliidperhaps the use

of metals ouch as nluminiumto reduce the combustiontemperaturebelow

the criticalSUO-85UO. In the latter coniiection,liesaid t;tatit

seemedan if the l.-itterpossibilitywas a very fr.-tilo!ie. (Perhaps

liehas checl-,odI!rs.Laurence's eig--irettes). In the cuncusqion

following,liewas challengedby Doll as to the mcaniiighe attached to

threshold dose, Doll pointing out that there was a finite risk even

for light amokern. Wynder wrif.!eleda little at tliinand said fie

used threshold "in quo-tes". I-lecnlled att(mtion to a Russifin

cip,rarettelieli,-ldbeeitriven, two t!iirdsof which wis filter, and said

thin van a atl-pin the rittlitdirection.

Waller (Lnntlon)closed the oo!soioniiitlia p.-iperon tiiopousible

effect of air pollutionas an notiologic-dfactor iiiluriprciticer.

CC>
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He interpretedtibles of morte-litystatisticsfor a series of towns

in Englind and Wales in terms of the popuntion coming into equLUbrium

with a now factor ek. smoking. Contrary to Stocks nnd to I!ueporp

I-laiLierfeels tli.-itair pollution due to urbanination is a very mlnw

-Mtor and put tliocause fairly and squarely,onto smoking.

Tliodiscunsion afforded a number of people the opportunity to

--callattontiorito tlioirown worlc,in pnrticulpirNeukomm, nn Italian

professor nncta Cuban giving fairly lengthy accounts wilichtended to

reiteratethe usu.U ch-arges:

Persons Goiticted.

(a) I-leW-.ormend Bonnet. lb@.jlndert3onhad earlirrwritten to

Dr. tioukonnpi.,ivitingIiimand Dr.Donnot to It.&D.r,..,,Southnmpton.

lieukomm,at first, thoueht that we wished to consulthim on a particulelr

matter,but was told it was merely reciprocalhospitalityand an

opportunityto sho,.ihim some of cur work. Therewere dffficulties,

however, in that fieukormand Doniietwished to attendall the Congress

ard were then lcaving at once for llruesels. In the eiremstancea,

andin viciiof difficultiesin visitingI.T.Go.Bristol,where

Dr. Bentley was now in hospital, tleukammand Bonnet asked to be

allowedto pootponetheirvisit until the earlyiutumn(latterhalf

3eptember,begimina of October) when they would agnin be viniting

tlioU.-@. Their oix-,gestionwas accepted and it was left that they

would contactus nearer the ti-m and arrange a d2te.

."C)
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(b) Dr. flanoFalk, Dr, Rotin introducedDro Falk# whO is

the Chemist workitg with ll,'.atinon the smog prodiatiotland an the

inhibitionof ciliaryactionby smog and cigarettemoke. latinhad

alrefidye,-cpltdnadso!netlltagof this work withoutgoing Into dot&U.

In tticcour,-,,oof two falxlyextensivediscussionswith lalkp

---the
proeldurefor ttieevaluationof the activityof parti=Lar constituents

of-cif,,irettecmalrevas explained. Clearly-it In not feasibleto

fractionateeig-@ratteonoke cl)eraic&Uyand stul apply it to Isolated

Lrog oouol)lineunprepnrationsas an aerosol. The tachnjque udopted has

bectito survey the knot4nconstituentsof =olte and to divide the

ul,ect!-tLminto ni-bitrnryclassificationsdepending on the amountsfourd.

Ihe mnjor convon,3titor com-)onentsof each class are then applied to the

pr,.ipti-ration9.s-tn%erosolof th,3pure compouad and the lr@iibitoi7or

atimul@ttoryeffect noted.
As yet, no effort flasboca madeto elucidate

sjiynynergi-imwILi@zhmoiyoccur through two or more compounds acting

toestliernnd, clearly,in come cauen, cheaictliriteraotion=.y tal,.@

pl.-teebetxieentwo coiiponente. These effect3p which ULU take some

will be atudiedin the future.

Falk providedtliofollowinglint of results to data. In-view

of Kotinle roluct.-inceto any arqthing to the T.11.3.CeSub-Committee

aboutstirulntionof ciliaryactivity,comeresultsare of ct)noideriblo

intere,it. Ilioreamltsare classifiedinto atimulatoryeflecto

inliibitoryeffects and no affect(U) niidare reportedfor
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a) 1 minute expoigure

b) 60 minutes exposure

c) chronic effect, Eaiowinga trend of activity,

They are as follawas-

1 rlinuto 60 miilutoo ClironicTrati
oxnoz;uro oxnaeure

atiiuliti:)iiof ciliiryaction

irJiibitionof cili=7 action

no oi'fect

Acotyl pox-o,-.Ido -

P(@racaticncid -

I')-ridine - u

For.n,21dclxydo -

Acet..-tldelWde +

Acetotic3 u

ii3ollutyr.,Lldcli.vdo

11-Butyraldeliyde

Proplotialdoliyde 0 0

liotliylbronide -

ltetlqlchlorldo 0

Butadiene - +

C,@txbonmonoxide -

Propyleno o7;ide -

Bron,oform - 0

llettwl,mine 0 u

Trimetliylami-io 0 u

I)ropylotis u o-) 0

Tldocyanic neid 0 + u

Acetic acid - 0 u

Formic naid 0
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I minute 60 minutes Chronic Trend
eXI30sure exposure

2-metbylbut-2-one 0 +

2-metliylpentnno 0 0 0

2-i-tothylpeiiL-2-ene 0 0

Carbon tetrachloride - (&.)
1-tatti7yienedicILloride 0

Cyokoliaxeneoxide

Ammoni= 17dro),itr@

I-lethanotiiiol(mctliil
mnreaptan)

11-t)ianal

EUi-anol

Acetonitrile(me@liyl
cy,nnida) 0

Phenol 0

As a numbcr of these compotui(Is are g-taeouno ttir.-yare not

removed by a eig-trette filter, even of tlioCnmbridge' absolutel filter

type. Falk tit-ite-,lthat the activity of whole cizqrette smolco w-is

diminished by filtr-ition to some extent# but was unnble to give any

quantitative moa-@urn of tliia, nor of its reloltion to filtration

efficiency of the f:Lltor.

Dr. F&Uc win in7ited to 3outtinmptonp but uno un.-ibleto find a

suitable dny durim the Congrons. It was learned liter tlint he

visited I.T.Co. (Drifitol) on Wedtte,3day, 9tli July.

3cientif le Fxliibition

Drs.l;otin aiid F.,tlklifidan adiibit nlong the liyit-!iof the paper

read by Kotin niid of the discussioii nt tjic T.S.C. meotizig. Bl.-ickplotk

showed pliotoez--,-IisilIU3trating Iiin technique Of tlior,-icotopqnti@]
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inoculationof benzp7rene,mothylcholanthroneor oigarettewoke

condensate. One csrainom%and one sarcoma froa eight rate treated

with cil--retteamoke condensateh!kvoresulted. groybfb% (Oslo)

had.illustratiorisof histologien.1preparationsimplicatingcigarette

amolcingas a f--i.atorin lun&rc,"cer.

An e-.diibitunrelntedto lung cancer but wliichwas of some

intereatwni thit by the Oppenhainersand their collptborators

(ColumbiLtU. 11.1.)on cirainof.,,erionisbj-Polymerfilms. lnplnntation

of plastic fllmn of m,!mykizidsinto rodeits, hqve produced

care Tti-itthisis due solelyto the plqoic-aln.,itureof

the film foll(misfrom the lo@.iertumour incidoticewitenperforated

or woven membrinei3or spongescf tho polymora are used,,-nndfrom

the virtuil ab-3c@iieeof tumoure when the sace materials in powder

form are triboddod. The possibuity tli.-itcareinagenesisis due to

residualfri!ernlicalsin the pol7mor structureseems to be tliareby

di!3proved.

DG.r/;'B//.6D
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