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Praz our contacts in 7,S.A. and Canaca we soughnt irformatiom on
the focllpowing :-

1. the artent to which it is acceptad that cigrratte szoke "causes”
lurg cawcer,

2. up to dste eviderce ns to the carcirogenicity of swike cordznsates
to aniral tiasues,

3. thes esxtest o which extrapoletion from animals to mar it justified,

L, the relative usefulnexs of different tiological tests,

5. the progress mads tomards identifyirg mny active fracticn in zmoke
gordensstes,

6. the sttitede of the tobasco industry in U,3.4 and Canada to
bialogical research,

7. the extent to which T.M.S.C. would be Justified in doirg ticlogical
rosearch ard the form which this should. tzke,

the prastical methodology of biologicsl testing.

o

In what follows & general discussion of these points is piven
together with a section on filtration ard relatsd problezs and recomm=-
enrdatiors for action by T.M.8.Cq

Detailed notes of the dsy=bhy=day discuaxions are available for
further rsading.

"CAUSATION® OF IUNG CANCER

¥ith coe exception (H.S.N. Creens) the individusls whom we ost
belirved that smcking causss lung cancer if by "causation” ve nean erxy
chain of events which/leads final'y to lung cancer and which imsolves
mzoidng as an inddspensgble link, In the U,S.i. only Berkaon,
wpparectly, is zow prepared to doubt the statistical evidence and his
rearcning ‘i3 nowhere thought to be acurd. Buspsr of the Naticrml
Cancer Institute accepts thet cigarstte maoke is capable of czusing
lung cancer ut belicves that a5 compared with other ervirommental
carcinogens /the contribution of mcking to the total mortality from
lung cancer is being greatly exaggeratad.

Thers 13 no support for the view that in the geme individusl the
tandenry to xmoke and to be muaceptible to lung cancer are =ach
dspendently an cutward exprsasion of same third unknown factiar.

Teens of Yals =stil) says that hiy repaated feilure to produce

caroinom by implanting lung tissue along witk tobadro smoke comlensate
irto the mscles of mice i3 conclurive eviderce that carrot cause

lung cancer, Fis experiments were rot done quantlistiyely, howsver,
end on thess grounts alone the cooclusion which he drxoainis certainly
ot Justiried.

e found disagreezermt however as to the likely mechanixm by
wish smoking mey cause lurg cancer.

The 8.4.B, o€ T.I.R.C. ard tha group we mst at the Netiormal
Carncer Institute, Bethesda, tooadly taks the view that crusation is
likely to be indirect. Several hypothetical means by which this
could s¢cur wers propossd but with no experimantal evidence to suppert
any of them.
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Otherwisze ve found general accsptare of the view that the most
likxaly pesns of causation i3 that tobacco smoke contains carcinogeric
mibotances present in aufficlent quantisy ¢o provede lung cancsr hen
acting for & long time in & sensitive individual. Tt was argpecd thet
the only positive cxperimental cvidernce to date, uszing animal tissues
senxitive tc carcimogens, iz at the very least entirely conszistent
with thia view a3 is the fact that several known carcinogens have
already been fomd to be present in smoke cordensates. It lx generally
accepted that tobacco zmoke iz only feebly carcirwgemic.

The main effort outzide T.I.R.C. ther=fore has sritched from
trying to confirm the 3irect causal nypothesis to trying to fixd
biological test systema which w411 allow sctive susbstances in cmeke
o bs identified.

CARCTNOGENTICTTY (F SMCRR 70 ANTMALS

No posxihles doubt nov remeins that Tynder's results uxing mouxe
sicin painting are entirely gemine, Using whole =cice cordensate ard
frastions separsted from it Bock at Buffalow; Kensler at A.D. Little
ard Kosak and Felscn, New York University, have each independently
confirmed ¥ynder's ssrlier work qualitatively. Quantitatively there
remeir differences in the leval of activity detected in smoke but this
i3 not thought to datrast from the geneml value cf the results.

We 2ust conclnde therefore that/the failure of workers iIn the UK.
te reproduce Wynder's results is due to faulty tachrique or the use of
mich lower dose levels.

EXTRAFOLATION FROM ANTMAL TESTS TO MAN

Withcut exception ne/singls individual whom we mct was prepared
te extrapolate umamhiguoualy from any single andmnl test to mn, At
the sare time there vas general agreement that in the field of s=akding
ard lung cancer no/blological test whally free from criticisa ia
availables at/ths present time or iz likely to becone availahle in the
fareseeshle future.

Thoss individunls aml groups engaged in biological tasting whom
wo mat (Nyrder, Bock, Liggett & Myers - A.D. Little, Hewburger, Roscoe
Jacksorn Laberatery) justify their armima’ research programmes roughly
ca tha following lines :=~

1. The human epidemiclogical data add up to s reasonsdly convincing
case that tohacco smoke im weakly carcinogenic to the huumen lung.

2, In dealing experimentally with a material posscszing biclogical
wetivity a biological acxeening test {s essential; in the
wbsence of tidla, purely chesdeal work is meaninglasa.:

3. Alihough it undoubtedly differa in jetad] the mecharmisn of
carcinogenesis is likely to be basically similar for all tissues
in all an‘mals,

4. Por study of tobaces amcke it i{a therefore jJustifiable +o use
wny animal tissue which will give cascesra and for practical
parposes to choose the most sengitive tlssue or ardmal
availakls. Rapid screaming %esta which stop short of cancer
(#.g. sebacecus glards) are justified if they correlate closaly
srith testas producing cancers tut in the end they mist be
confizmed Lty rfull scals tests producing cancers.
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Dose-respcnae relationships cen be established in anicele vhien

el those deduced from huran epilspdclogy ard therefore it is
Justifisble to base practical remed:al measures on these relation-
ahips.

\n

. If two or xrs animal tests cen be shown to correlate clesely, the
case for extrapcletion to man may be strengthensd. Dr, C.C.Little
agreed with this with the reservation that the tests which sre
shown to cor—elats atould have been dins on widely different species.

7. The us# of snimels as a sTeening pedium for man las proved its
Tactical valve over a very long time in the fields, of pethology,
pharmecclogy and cancer and unless strong evidepce t0 the contrary
were to be discovered it is ressorable to beliews that this »ill
bold for sxking and heal th,

Eech of these poimts can be criticised id defall but in the abacnce
of anything hetter we found no irdividual prepeced to disszent strongly
from the genarzl Mne of argueeot.

CEOICE CF 3 BIOLOGICAL TEST

SXin painting with mice combined with sebacecus glard suppressicn
&3 a screermirg tes$ haa given consistently useful results in herds of
¥yrder, Kengler ard Bock., Xensler 2laims that o negetive szbicecus
gland reaction ia unmhiguan ; Talss positivas are oceaxiomally feund,
Fyrder confirmed this for polycyclic hydracarbons end cigaretts amoks
fractions. Bock has cbzeryedian occasicnal falas negative but with
subrtznces which e not palyvyl..c hydrocarbons, Eenaler mas fourd
rabbit aldn more sansitive thin mouse sidn for scwe fractions; isclated
rabbit intestine in vitrolis s useful screening test., According to
Hockstt Poperat has found) that cigurette smoke cordensats incuces
xiggestive charges in Xitten or human lung tissue cultvred in vitro but
ths general opirdan of ‘tissue culturs mathods was that they are unl unlikely
to be useful for some,ccnxiderable time, £f nt all. Eooburger hopes
to be abls to pToduce tumcurs by lubw.tmcous injecticn of aooke
fracticns; (this is’ capabls of being mads quantitative mach more easily
than sidn paintitg but whole smoike comdensats i too toxdz., Gwyan at
ths Rescoe Jackscn Laboratory has confirmed the usefulnssa of sshaceous
glaxd suppression and is working on a posxible chamical methed for
detecting ecarly changes in sXin.

RESULTS OF SCREENDNG TESTS ON SMORE FRACTIONG

One of the main objsctives of the visit was to dlscover mhether
there wers oy experimental grounds for deslleving that cigaretts
sacke condensate containg only one principel carcinpogen which is
quantitatively reaponsible for a large proporticn of the niplogicsl
activity ws meammed by anizel tests (a "super carcimogen” in Wrighta
terminology).

Cn the avidence availadble to date ir U.5.A. xcd Canads thia i
mast urlikely to be so.

Liggott & Myers have mo far found that the biological activity

of whole smoke im distributed hetween four differsgnt fractions of it. —_—
o
Bock has found that the :miﬁ.c aciivity of zmoke neutral Lo
fracticn accomparmies the pol ¢ hyd-ocarbon sub=fraction ard e
ircreases as this 1s prified. However, ths specific sctivity is =
much greatar than can be attributed tc the kpowvn amounta of those oo
e
Ne
o
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carcirogenic hydrocarbons reporied by Neukcmm and Bomet.  Further
fractionation at first leads to a splitting of the activity but beyord
t certain point the activity of these sub-fraztions diseppeased ad was
oot regained on recombinatiom,

.

Wright, woking with Wyrdes, agrees that whereas a ITasticn rich
1n polycyelis hydroserbons can be isolated which is Mghly active, this
Lotivity disappears when tha fraction is further subdivided,

The prospects of our being able to identify a single active
carcinogen, quantitetively responsibles for the activily cf scoke
condensate in anirais, are therefore remote.

Wynder Temains couvirnced that the blological astivity =7 amcke
cordensate rexides principally in o smell group of mixed pelycyelic
Ly&rooarvons (his "1.53" fraction) in chich several, Dew comzounds have
been idemiified; thase ars being tested sejarately for carcinogerdcitys
Benzpyrens 18 & usirul index of the concentration of“this friciicn ard
tlthough the anount of henrpyrens ftself in the fraction iz too smell
to account for more than one-thirtieth of ita.activity any method which
will reduce the amoumt af benzpyrens will alss reduce the amoumts of tha *
cther more activa polyoylics which are formedwilong with benzpyrene.
Fright does ziot ag-ee with thim view,

ATTITIT® OGP U.S, TTUSTRY TO BICLOGICAL |TSSTIMG

Liggett & liyera stayed out of T.I.R.C, ariginally because they
dcubted the mincerity of T.I1.Ri(C.'motives ard believed +hat the organ-
izaticn was too umrieldly to womk efficiently. They remain coovinced
that their misgzivings were justified. In their opixion T.I.R.C. haa
done 1ittle If wyrthing constzuctive, the constantly re-itersted ™"not -
proven” ziateoents in the fate of mounting geabtrary evidencs haas
tharoughly discredited T.ILR.C., and the S.4.B. of T.I.R.C, is scpporting
almost without exception mrojecta which ars mot related directly to
=moldng and lung cancer, Liggetts ralt that tbe ;—oblem was sufficiently
sericus to Justlly lerge-scale investment by the Compuny dirsctly in
sxperimental research on spoke sed cancer, accapting privately that a
strong case against tcobacco had been made out and aveiding any public
camant until theisr own research had rrovided samething comcrete to offer,

Mter cansulting the A.D. Little Crgacisstdon end cthers they
conclud=d( that accsas to biological tesking facilities was essential and
the cutcomewof thiz was the colladorstive projest with A.D. Little,
¥Wa were tald that Liggetta have already invested consideradly more in
taig work than the corbined domtions of the rest cf the industry to
T.I.R.Cu The oblect ia $o elimimate or reducs considernbly the
carcirogericity of cigarettes smoks a3 rovealed by o series of apimel
t2xts end ths results 4o date are considered to Justify the investment,
If enything useful finally comes to light Liggetta will publish only
Lrtar they ave first secured full comercial advantags fox themsslvea,
including petent protection if apmroprists. Their daily productien
of sbout 150 g, of stxke fractions for testing is an index of the
commiderable scals on vhich Liggetts are operating.

It was clear from talks we had thet, probably, penber compariss
of T.I.2.C. ad a1l at one time or arother consddered uaing bialogical
tosting in copfuwrstion with chexdcal fracticmation. Harmer of L T.Co.
had prepared a couprehénsive achsms for biclogical reseerch severnl
years ago Tut actHon en this had been daferred. ¥e wers told that
Pailip Morris wers now comsidering & btlologisal research projsct and we
ddscorered that Lorillard have retai=med Wynder as & consultant ard oce
colladorating with him,
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Eoyt teld us that he did not now whether or pot individuel
rerber cooparnits of T.I.R.C. were doing biclogical ressarch, He said
it wur generelly assumed by scientists cuteide the frdustry thet in
fact ihe ‘obacco companies were doing this sort of work and that these
ascientists would be shocked if they thougtt that Ehis was Dot so. At
the =eeting af the I.7.C. of T.I.R.C, whizh we attandad wa were uradls
to obtain sny fi-st hard information ws to whether or not  individual
comarnies wars engaged in biclogical ressarch, It is pmohably sale
ta assume that at loest A.T.Cc. are mot iwolved although they do
support & considerztle amount of biologicel research bty Laraon at
Hadical College of Virgirda widch is not relatod to lung cancer,

P

It is perbaps sigmificant of the treod of thought In T.I.R.C.that
ws were told by Hockett that, in addition to work supperted by rants
whizh can be frsely published the 3.4.B. iy now corwidering comtracting
out biolegical work on ¢ commercisl bemix, This at firzt would ba
explarstery work em quantitative carcirogerdcity but ths change of
Frinciple is that for tha firs: time the lins of rescarch armd publica=
tion policy wauld ba completely in tha handa of ‘tha 8.4.B.

I,M.5.C, POLICY oN BIOLOCICAL RESEARCH

Te tried t3 confine discussicsi'of this problem to the sres of
attenpting to decils en purely scientific grounds what was possible cr
denirable in tha present state of koowledge. Insvitably, bowever,
policy ard pudblic relations gomsiderations cbiruded to soms axtemt,

There was generel agresment that om purely sciemtific grourds
T.L8.C, would be fully justified in sxtending its research activities
ints tha fields of tiology/and anmirel experimsntatiom, Since the -
whole subject of smcicing and health ix biologicel it seemzd to the
majority of oxr contagts to be axiommtics that the tobacce industry
ehould hawe diclogical facilities nt its 4izpomal.

Cpinions differed considerably, howeves, an to what typs o scala
of vislogieal rori would be most profitable end az to whether or zot
awnything of/ irmsdiate peactical ralue to the indust~y could be srpectad
to et from i,

ThemmJosity of individomals vhom we 2t accepisd that beyond all
Tewscrable'doubt cigaretts sroke most probably acts as a dirsct though
very wenk caloinogen oa the lumen lung, Ths opindon was given that in
view of (its chemical compositicn it would indsed be muoprising if
tigerette amcke wars not carcinogenic. This undoubtedly repressota
tho'm jority but by no mearw the unanioous opivion of scientixts in
U.8.4. Thess irdividuals advised us that slthough it is mot poseible
to predict unambiguocusly the sffect of amy substance on man from its
effect on experioamtsl enimals the gensrally sucosssful use o animls
in cthar fields s a model for men fully justifics their use in cux
Problem. Thess workers do not recognise nny naod to Zace the extra-~
polation problex at the cutzet of this mort of ressarch. They resson
thet ths first essential is to discover what mibstences in cigaretts
mxks are quentitatirely capable of causing cancer in amimals ard
whather it 18 posszidle tao modify cigarattos to maike tha smoks
harzless to test animal tizmies. Only later om, if this provas to
be posxibls, would it becone nescessary to dscids whether tha evidencs
from kmizel testa justifias extrapolation to humen lung cancer. In
the Deartime the greater the mucber of groups wriding in thia risld
the faster can progrsss be axpected to ba mads, This provides all
the Justification needed for I'.M. 5.0, to smbark an much work,

Others, imcinding the S.4.8. of T.I.2.C. and 1 roup at the
Naticral Cancer Institzte, do not wecept that L case has yot beex
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pade that tobacco scokes 13 2irectly carcinc gemic to the fumen lung,

Wnile accepting broadly that cigiretis rolting may be mnld <o be capahle
e "oauxing" lung cancer they srgue thut the evidence favours acme
{ndirect mechgnixzm of crusation. If this is ap, of course, carcers
zroduced by wedn padnting, and even mxme sc, cell changss produced by .
short-term acreering tests are nislesding srtefacts. Unfarturazely so
long a8 the basic problems underlying the trensformetion of 2 noreml to

a carcercus cell remin vnsolved, theories of irdirect causstion miat be
largely speculative and almoxt without exception incapable of being

tested experimentally, The advice we had from thix group, rhich ineludes
Dr, Littls, was that T.X.5.C. should corsearn itself lesy with direct
testing of cigaretts smoxe on snioeis than with fundacental work om
carcinogeoresis,  An idea widch wa freguently snoountared mms that of an
institute finanmved say by T.ULS.C. which weuld suppert & murber of
dedicatsd imdividuala cf proved celibre wix would devota their tima to
long ‘range basic ressarch on cancer without beirg distTacted by

b gtrative dutiss or finencisl worries. Ko abort or medium-tes
solution to the problems facing the indusay could be expectsd frea such
wn inetitute, which would nacasssrily have to bave no atrings attached,
tut vary long-term bensficial resalts might be axpected.

The group ot the Natiomel Caincer Institute despite their lack of
corvigtion af & ddroct causal relaticnship navertimlexs adviaed that the
tobacco industry muast concern itaelf permanently with the prcblem of the
violegical effects af amcking,

Pirmlly cur attention was dram to sowe of the wery real policy ard
mblio relationa problens yxich might arise Af the frduxiTy was sten te
be srgaged in bizslogicel testing, In'tha U.8.A, nadical opinion on the
likaly role o sooking in thw causation of lung sancer has not become
consolidatad- to amything like the axterti iz which it has in the U,X, and
I.I.R.C. 13 very much concerned not to sncourags sny sich ocnsolidatien
o to do amythirng which might raduce any further its degres of frastem
to criticize and commant, Por this Texsor alons 1% 1s improbable that
I.LE.C, would engage overtly in biological Teassrch with todaccs smeke.

Sooe of our collsagues(in I9T,R,C, did, hosever, raks the point that
afficial opinien in the T.K,\being shat it {s, =itk dirsct causxtion
regardsd as fully proven, the situation for the UK. industry could hardly
e made worse by T.M.9.Culengaging in tiolegicel reasarch provided ws were
sstixfiad on pursly acientific gromds that oz balanco vuch werk could be
sxpected to be uscful to the industry.

LG CAL 7T

¥a were glven firat hamd ‘nfarmeticn co the purely practical
rroblems of snimal work by the Roscos Jackaon Labarstery, the A.D.Id:tle
Organization,; P, Hosburger am Yynder.

Por a unit to carry cut akdn painting with mico ard mupporting
shorf-term testa, estioates of tho likely cost runged frem 210,200 to
£100,000 'per srmum.,  £10,000 p.a. iz Uynder's estimate for a umt
like his cwn which hus the mintmum of essertisl fracilitles, certainly
oo "trimeicgs®, amd vhich ix corverdently loused in converted old
property near the Slcen-Xettering Inatitute, £100,000 p.a, was the
mximra figure quoted by AD. Little for & large-scale unit I1lke their
own which is lavishly housed and ataffed within the AD. Litile
Liborstoriss.

Be wearw advised by the RoscomJackson [aboratory mot to try to ast
uUp an animal breeding urit, Bure strain xies aroc svipped froe Bar
Harhor 211 over the world emd, given sdequte notlce, thoy see o
diffimity in supplying us with any ruxber of mico et o cost of AC,70
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each plus zost of air trensport. They sstimete that this weuld bs
congiderably less than tho cost to ua of bracding our ovm erd=als end

snguring parity of atrain.

If pocecasary 7.M,35.C. could comtract cut wny meceasasy blological
testing on & canfidential comeerciasl bazis In 0,S.A, Hooburger of the
Blolcgical Research Institute Ine,, Cozhbridge, i3 already doing xhis
acrt of work for Duropean sponsors and agrsed to seod for our
copaiderstion & draft propoml giving soee idsa of the likely cost of 2
suitable rroject.

O AP T OZLENS

Resssrch on soking and healtk 2uring the last fom years has
cortainly comvinced the mmicrity of sciemtilis cpindiem in U.2.4.
that cigarette mcke is copable of csusing lunrg cencer in man, mithout
defiming exxotly what ism moant by "causktion™ exzopt that cigaretts smoke
itself ix an indiapensahle link in the chain of 'events leading to cancer.
It is also generzlly accepted that the carcinogeric effect of cigaretts
sxoke, fortunately, is very weak znd the overall affect on man thersfore
pargiral. ¥Fymdar end many cthers, therefore, take the view that a
Practical remedy is to hard perding discorery of oxctly That the
mechenism of "csusstion” may be, wilch my not in any case be possible
in the pressnt stats of tovledge of cancer. .

The view 13 that since propagarda ageinst the emoldng habilt is
unlikely to be effsctive, praciicadle means should be found of redusing
4hs overall amount of sucke produced per umt weight of cigurette.
Wyndsr axid 1f olgmreitss (oan e altared so that cn averags the exmker
absorbs SO% less smoke per cigarefta than he 314 say five years ago then
a gderficant redustion of lung oxncer mortality will become apparent ir
0.S.4. within the next iwo decades.

dlthough T.IRC.hefficinlly still takes the view that "causatiop”
iz not proven, in practice the industry in U.5.4. has found here a good
deal of comaon ground with the cpposition. Unfortunately, however, this
has takar the ferm of a highly undexirable zempetitive scramble for &8 -
clgarette withuthy emillest emunt of smoke consistemt with pood flavour
("maximum, f12tration for the moothest smske") and sdvertising with
ispllied hieelih claimy is in full ery.

I ay form of “causation”, ddrect or irdirect is accepted them the
¥ynderergunent xakes scnse, There 13 & good ense for the UK, industry
oallectively, trrough T M.3.C., starting & programmo of regsarch to
diseover to what ertent the overall oduction of smoko per unit weight
of tobacco is influenced by mich lactors cs chomical composition and
Fhynicel properties of leaf, and t0 discover the most acccptable menrs
by which the smount of stoke from a cigirette can be reduced {consiptent
with good flavour) by shemical or physical trostment of tho lear during
rurpfacture or by mears of & filter plug,

CONCLIISICNS

1. llthough thore remaing soee doutt aa to the

rropertion of the total lung cancer mortality which
can fairly ts attributod to moking, sciextific
cpinion in U.5.4. doos oot pow sariocualy doubt that
the statistical correlation is rwval ard reflecta a
cause wnd affect ralaticonship,

2. Thers remmine an xrea for detats ag to rhet is
oeart by "causation”, Qpinion differs aa to
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whether ar nat cigarstte amoke 1s likely to exert
its effect by 2irect asctiocn on the lung. 4&n
indirect mecharism of sausation is thought by same

to ba mors lixely.

3 The dirsct carcinogerdsity of smoke condsnsates to
ammirel tlase, which is consistent with direct
caussticn, is now fully confirmsd but the evidercs
30 far cbtaired makes it unlikely that this activity

is 2us to any single “super carcincgen” in amoies,

' Yo were advised umanimously that on aclentific
poands T.M.8.C, would ba fully juatified in casTy-
ing out biclogicsl ressarch. Advice on ths form
which such ressarch should “aks, bowsver, wa
fairly svenly divided beiween
(a) resesrch withx tcbacco ke, Telited directly

. to amidng and lung cancer, and
(b) long rarge reasarch on carcincgencxis in an
irdustry—ecdored institutien, with mo stringa
attached.

5. The U.S. tobacce industry has accepted, de facts if
not de ju-e, the opinden of ¥yrder end others zhat
a rsduction of cvernll/producticon of amnks per unit
, weight of cigerytts isva useful step, We do not
thirk that ths way this situvation 1a now beding
explioited czrarcially in U.S.d. 1a a useful zcdel
for the U.K. mamfacturers repressntsd on T,M.5.C,

¥s recommend :-

1 that exrly.conaidersticn be given to research by
T.M.3.C. on the factors imfluwming ard weans of
ocontralling the overnll produstion aof smoks per umit
weight of & cigarette.

2. that consideretion be given to direct research bty
TLS.C. in the biclogical fisld. THis ahould ot
firet have the lizdted aim of Tying o show whether
. ar pot 1t is possible to alter the carcinogerdceity
af cigiretio aocks cordensate for arndimala,

’ It is irpossible to mredict whether or not resesrch on thess lines
‘ I8 1iknly to produce results of comervial velue to the induatry, %e
think, howsver, that, if T.M.8.C. is to contribute dirwctly to wark on
mxdcing snd Jurg capcor, thers is no roal wlterrativa.

Ve do not recommend comsideration of the eltarmative favoured by
" mome af cur contacts in U.3.4. on the grounds that thers ia hardly
roax in the U.X, for yet arother institution to jein B.X.C. c.,li..RO..
memmmmulmmnm

11th June, 195E
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