TOBACCO AND HEALTH RESEARCH - WHBRE‘SHALL'WE GO FROM HERE?

It is a pleasure to be here'with you tonight where I can see agein a
number of old friends and have ah'bpportunity to meke some new ones. Dgspite.
that pleasure, I do not feel exactly jubilent ebout mounting this glatform to.
speek agein about research on tobacco use and human health. What I have to
say is not in the nature of entertainment. I knov that you ell must be rather
weery of the subject snd wish that it could be ignored or forgotten, with its
reminders of difficult and unpelateble problems. I sometimes feel this way
myself, especially vhen confusions, misapprehensions, contredictions and
misunderstandings seem to be in possession of the field. But these problems
cannot be ignored and tﬁeX are not likely to e?aporate‘in any near future.
Whether we like it or not, we must grapple with them. Facing this fact, as we
- must, we come to the question I have put before you tonight. "Where do we go
from here in tobacco end health research? I will try to give you a few answers
to this question, as I see them, and some ressons for these ansvers.

Within the lest few weeks we have witnessed two events that illustratg
the kinds o% contusions, misepprehensions and contradictions that I have mentioned.
The first of these events was a series of hearings during the veek of August 2hﬁh
before the Consumer Subcommittee of the Senecte Commercg Committfe on the general

subject of "meking cigerettes safer.” Thé‘oﬁher event. vas ﬁﬁ@“W5rld Conference

on Smoking end Health during the week of September 11. No doubt you have seen a

number of reports from both.

In the heerings on "making cigarettes safer" some extremely divergent
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points of view were expressed. For example, one witness advocated a2 "cigerette"

made from treated lettuce leaves on the ground thet its smoke is entirely free of
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nicotine. Such lettuce cigarettes do. however, prodpce smoke and this smoke,
like others produced'infa similar manner from plent materiell, consists in part
of particulate matter. This can be condensed iﬁto the same kind of dark liquid
that has come rather generally, though erroneously, to be called "tar" in the case
of tobacco, As luck would have it, another witness at the‘same‘hearing‘reported
experiments showing that such smoke condensates from burning dried lettﬁeehav;
exactly the same kind of action when painted on the skins of mice as the smoke
condensates from ordinary commercial tobacco cigarettes. Smoke from‘dried
cabbage leaves was also reported to have a similar but higher activity.

I shall comment leter upon my dissatisfaction with mouse skin
painting as a test method, At this point I will only say that these mouse-~skin
tests withwlettqce and cebbage smoke condensates turned out just as any chemist
or biologist would have expected. 2fhe edvisors of The Council for Tobacco

\ g

Research never thouéht itfwortﬁ‘the cost in terms of your money to carry out en
experiment of this kind. I am inclined §0wfeel that it was a dubious investment
of the taxpayers' money for anybody to have conducted this tesk. Nevertheless
I em rether glad that it was done since it was one way of demonstrating, albeit
rather expensively and unnecessarily, that there is nothing unique in this
respect about the lgaves of the tobacco plant and that the mouse-skin activity
of condensed smoke from plant material does not depend in any way upon the pregénce
of nicotine. |

Other special and individuslistic viewpoint§ wére:p%é2énted at these
hearings, which we shell not go into here; It wes no%ewortﬂ&, hovever, that a

good pert of the testimony was based upon acceptance of thelconcept that the goal
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to be sought in producing "safer cigarettes" is simply reduction in the amounts
of "tar" and nicotine received by the consumer while enough flavor is preserved
to meke the product acceptable. Most of the inventions described were aimed at
this goal end claims of the inventors were stated in terms of nicotine andﬁ“tar"

delivery without biological tests to provide any direct basis for claims of greater -

safety.
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A few witnesses showed a brcader érasp of the problens igvolved end
described more sophisticated long-range programs that hopefully’may in time
discover specific effects attributable to specifie sﬁoke components end lead to
. improvements. We applaud such constructive plans. But overall,‘my impression
was that 2 number of well-meaning'inventors have been concentrating entirely upon
the reduction of "tar" and nicotine delivery becsuse they have interpreted the
various releases from the U.S. Public Health Service as authority for the
assumption that a blueprint for the "safer" cigarette has already been established

in these terms.

This brings us to the World Conference on Smoking and Health., Its
whole plan was based upon the essumption that the use of cigarettes has‘alréady
been esteblished es a major health hazerd. Hence the scientific evidence bearing
on this point was not a?t?pic for discussion. :Instead the emphesis was placed
upon methods for dissuading pecple from starting to smoke or of prersuading them
to stop. Some relatively minor attention was given to the question of how
cigarettes might be mede "safe" or "safer." In this latter discussion, again,
the basic assumption was that the desired goal is meximum reduction of "tar" and
nicotine while still producing a product that confirmed smokers might accept.

In his kéynote address, Surgeon.General William H. Stewart stated
(partiel quotation):

"The 1966 cigarette is, on the averasge, substantially safer than
the 1960 cigarette; it contains about two-thirds as much tar and
nicotine. This competitive response to public concern has resulted
in positive public benefit." ' '

J-——--.-Again, he said: N .
b "For the tobacco industry and its advertisers there are 2 number
of productive courses of action awaiting only the decision o help
society cope with a problem that cznnot be wished away. Among these
ere a sincere and wholehearted effort to develop a cigerette that is
both as low in hazard and as acceplable to the smoker as science znd
technology can meke it. . . . The door to cooperation hes always

been open. It remains open,"
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Such statements led one writer to characterize the spesch es "an olive brangh‘ield

out to the cigarette irdustry."
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Dr. Daniel Horn, Director of the U.S. Public Health Service Nationel
Clearinghouse for Smoking and Healﬁh5 in ieading a panel discussion, took a rather
philosophical fiew‘toward%smoking. He devoted much of his telk to a review of
man's search for stimulants and tranquilizers. He said in part:

"Throughout history people everywhere have searched for natural
products in their environment which would provide them not only vith
sustenance and shelter but certein pleasuresble effects as well. In
his search for gratification man has experimented with things to drink,
sniff, smoke, chew or swallow. . . . We must face up to the fact tnat
the cigarette caught hold because it fulfilled certain functions that
needed to be fulfilled for a great many people. The cigsrette offered
an accessible, inexpensive way to deal with a variety of problems.

« « o+ if there were no harmful consequences, it would have served

mankind well. We simply had the rotten luck to have discovered after

all these years that the harmful effects are overwhelmlng. ot
(Partial quotation.)

The Council for Tobacco Research did not participate as such in'éhis
Vorld Conference because its primary topic dld not lie within our area of concern
or competence. Granteés of The Council were perfectly free to participate if they
saw fit to do so and several did. But The Couhcil, as such, does not take any
position as to whether people should or should not smoke and it does not participate
in advocacy. Our function is entirely descriptive. Vast numbers of fersons have
smoxed cigarettes in this country since the turn of the century. Vast numbers of
persons are snoking them at the present time. The indications ere that vast
numbers will cont{ﬁue to do so for a long time to come. Hence our task of seeking
the reasons why people need or want to smoke and of observ1ng and describing thé
effects of smoking, good or bed, contlnues to be relevent and. 1mportant Ve have
never assumed or asserted that cigarette smoklng is free f;;;:haZards If we were
sure of this, there would be little need for a research program. Indeed, I do not
suppose that any cigarette smoker in the country since the furn of the centufy hes
ever assumed or believed that smoking was completely harmless. He was told
otherwise by his parents, teachers, scout leaders and other adult advisors who
probebly tried to discoursge him from smoking. We all know that there are definite

hazards in eating, drinking, athletic sports, swimming, drinking beer and teking a

bath. But the cigarette smoker had hoped that the pleasurés %ﬁmspﬁohng
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would outweigh eny dangers that hg migat igcur. Dr. Horn has acknoledged the
benefits, thouch a full.account of these has Eertainly not yet ﬁeen rendered., Is
he right in.his conclusion that "the harmful effects ere overwhelming"? This is
still the key question and we do not thihk‘that it has yet been answered for
regsons that I will explain, |

Dr. Stewart's call for cooperation fram the industry, seems to me
anachronistic. The industry long ago undertook not only cooperation but leadership
in seeking reliable answers. They did so first by setting up and financing The
Council for Tobacco Research* as an independent commission of scientific and medical
men to conduct investigations into any and*éll aspects of tobacco use and humen
health. Later they made e very substantial contribution, without strings a%tached,
to the American Medical Associationifor & similar but separate progrem.

It was certai;lx thegr-hope and expeétation that these progrems would
in time define and measure any hazsrds of cigerette smoking that are reel, elucideate
~ their mechenisms by leboratory and clinical studies, and trece them to specific
ingredients of smoke. They gembled, so to speak, thet such a pinning down of any
real hazard would probebly show the way toward its elimination. Was this.not an
intelligent and honest attempt to provide an approach to whet Dr. Stewert calls for --
"a sincere and whoigheartéd effort to develop a cigarette that is both as lOW‘iq
hazard and as accepteble to the smoker as science and technology can meke it."
Meenvhile, in their own.company laboratories they contipﬁed‘ﬁﬁélhighly sopnisticated
work of identifying and determining quant{#atively as’pany iﬁdi#&ﬁual smoke components
es possible, whether condensable or non-condenssble. They sought means of
eliminating by filtration or othervise, some of these componénts that can be Qresumed
to be unnecessary or undesirable, without weiting for any real evidence‘that‘they
contribute to the production of eggravation of any diseazse. The industry also made
available a variety of relatively low "tar" and nicotine cigarettes to meet the

2015033507

*.First called the Tobacco Industry Research Committee
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public demand created by the implications of the U.S. Public Healt! Service and
other egencies, righilyéor wrdngl&, that this is the type to be desired for "safety."

i think there has-been no lack of very reslistic and constructive
cooperation. If, however, the present plea for cooperation impliés acceptance of
all the current doctrines, viewpoints and dogmas of the U.S. Public Health Se;vice,
there must be reservations. We of The Council ere eager to cooperate energetically
end effectively toward attainment of the ultimate objective. This, we conceive to
be a substantial reduction or delay in the toll of such constitutional diseases es
lung cancer, cerdiovascular ailments and chronic lung diseases in a population still
smoking cigarettes and enjoying the pleasures and benefits to which Dr. Horn
alluded. "

We feel that our cocperation toward this end will be most effective in
the long run if we\maiﬁt%;n aqd exercise our independent Judgment rather than adopt
any "party line" imposed by others.

There is time this evening for only a few examples and illustrstions of
what I mean,

First, let us take Dr. Horn's statement that the hermful effects of
cigarettes ere "overvhelming." On what evidence, actually, do he and his collezgues
base any such statement? Their method basically is this. The death rates of
cigerette smokers and of non-smokers are compered and found %o be higher for tﬁg
smokers. A figure for the "excess deaths" among smokers is. then obteined, as they
sey, "by subtraeting from the number of deaths occurrlng 1n:a group of smokers, the
number of deaths vhich would have occurred if that group ofhsmokers had experienced
the seme mortality rates as a comparsble group of nonsmokefé."‘ The resultiné figure
1s that which they sdvence in their publicity as the "excess deaths associated with
cigarette smoking." They do not speak of these "excess deaths" as caused by
cigarette smoke, but a careless reader is likely to assume that this is what is meant.
It seems to be what Dr. Horn does mean vhen he speeks of the h 3§mful effects of
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cigarettes as "overwhelming.'



The fallacy in concluding that these "excess deaths" ave caused
by smok'ng is obvious to any thoughtful man in the street and to meny a bright
high school student, as I have discovered by actual test. It has been Pointed
out by everyone of the two dozen or so statisticiens with whom I have discussed
the matter. The fellacy is simply this: if we knew that the cigarette smokers
were alike in all other respects end that the only difference was in their
smoking or non-smoking, we might be able to conclude that the difference in
mortality was Ceused by the smoking. But we know Just the opposite from such
relatively meager studies as have been made so far. And as more studies of this
kind are accomplished, the evidence increases that different physical and emotional
characteristics and habits of life are assoc1ated with cigarette smoking‘ang‘
non-smoking. Cigarette smoXing may well be an evidence or reflection of some
combination of such characteristics :and habits: The needs which Dr. Horn pointed
out as being met by §mo££ng certainly vary in degree and intensity from person to
person and the heavy smoking population would be expected to include a group vhose
life expectancy is relatively low beczuse of the intensity of their Physical and
mental meladjustments., This situation might be reflected in increased dezth rates
enong the whole group of' smokers even if their smoking helped in some degree to
relieve these naladjustments.

I recall éestudy which showed that people who use tranquilizers have
much higher death rates than those vho do not. The euthor did not conclude that”
tranquilizers kill people‘but rather that some of the people vho need tranquilizers
ere sick enough to affect the statistical pzcture of the group‘by‘dyxng relatively
early, |

Similarly, it was shown that people who regularly spend ten hours a
night in‘bed‘have higher death rates than those who' average only seven hours of
sleep. It was not concluded thet excessive sleep will kill people, but rather

that among the long sleepers there are enough people whose exeessive requirements
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are due toaillness to affect the mortality statistics of the whole proup. We

would not expect the lomgevity of ‘such people to be improved by restricting them
to seven hours a night.

So far as the epidemiological method of epproach to these problems
is concerned, I cannot eee any difference between the cases of sleeping habits,
use of tranquilizers and of cigarette smoking. I am not denying the poésibility
that cigarette smoking may actually cause some excess desths. I am only saying
that this kind of study does not tell us whether or not this is tﬁe case or give
us any idea vhatever of how many such excese deaths ere attributable to smoking,
That is why The Council constantly stresses the need for new studies‘of‘quite 8
different character and is trying to lead the vway by demonstration projects.
We ere giving assistance to a very ambitious study of human factors associated
with relatively iong life andiwith‘;elatively-early death. A tremendous number
and veriety of obse}vatiogs ari being mede upon the subjects of this study. Smoking
hablts are only one. We are trying to flnd out how other characteristics and life |
hablts tend to be grouped with smoking or non-smoking,

The handling of such numerous pieces of data requires the development
of new computer progrems cepsble of doing more quickly the kind of statisticel
weighting of factors that used to be done by laborious multiple regression anal&sis
or discriminant function enelysis. We have therefore undertaken slso to support
the development and spplication of new, better and faster computer programs.for
such purposes. The methodology developed in these studles Wlll -be available for

use by the various government and other aﬂenc1es concerned vlth similar problems.
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Already it cen be said that cigarette smoking or nonesmokingeby groups. of subjects
seems to "summarize" groups of other cheracteristics and habits which can ser&e

statistically as "predicters" of relatively long or short life without inclusion of
smoking. Among these other factors are meny candidates for exploration of possible

causal effects, We regerd these pioneering studies as intelligent cooperatiop.
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So‘far ve have been discussing overall mortality rates in smokers
and non-smokers. of cigerettes. I went to say‘a few words more speéifically about
coronary heart disease, This, as you know, is one of the prime causes of death
among American males. The so-called "excess deaths" from this disease emong
cigerette smokers, calculated as -described before, constifute a iarge frection
of the total "excess deaths" reported for the cigarette smoking group. All ﬁhe
comments we have made before about attributing such "excess deaths" éausally to
cigarette smoking are applicable here as well., This was recognized by the committee
that reported to the Surgeon General in 196k, Tﬁey‘saidiat that time, "Male
cigarette smokers have a higher death rate from coronary artery disezse then
nonsmoking meles, but it is not cleer that the association hes causel significence."
You will understend that I agree w1th this conclusion for reasons that have been

explained. Moreover, I cannot flnd in the date provided by contlnuaulon of the
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epidemiological studies any justification for a change in this conclgsion. On the
other hand, there are several recent studies that tend to reduce the likelihood
that this is a causal relstion., I can think offhand of two in which 2 number of
factors other than smoking were tested for their ability to contribute to e profile
description capeble of serving as a velid "predicter™ of coronary artery diﬁeaﬁe.
In these cases cigarette smcking did not contribute to the‘predictive pover ofuthe
profile and was discarded,

But probzbly the most significant new contrlbutlon is the recent
Swedish twin study. Identicel twins are the nearest thlna'we have in the human
species to the litter mates of dogs, cats, mice, rats, etc.l Their genes are the
seme so that they have the same hereditary prealsp051t10ns|énd tend to be much
more nearly elike even in life hebits than fraternal twins or ordinary brothérs
end sisters. They even tend to be very much alike in smoking habits, which fact

is one of the good evidences for the belief that constitutional mekeup has an

FTISEE0STOZ

importent effect in determining whether end how people smoke. Neverthelesé;,the
Swedish twin registry turned up a considerzble number of pairs of identical twinS‘['

one of whom had smoked cigarettes for 2 substantial period vhile the other had not.
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Extensive study of the car@iovascular funcéion of these twin pairs showed no
significent differenée %etweenwthé smokers and non-smokefs. Tﬁis finding might
have been finally conclusive if the number of twin pairs had been a little larger
end if the study hed been continued over a period of years. It is expected that
there will be follow-up at intervals. A similar study of a larger numbgr of.§win
pairs is urgently to be desired and I recommend to our U.S. Public Health Service
that this be given a high priority in their plans. It well might provide soﬁe
quite definite answers to the kind of difficult questions we have been discussing.
Meanvhile properly designed studies in animal models can probably
help fill the gap since it is possible to use litter mates (that is, twins) in such ‘
studies and to meke sure that all envirommental factors are kept the same gxcept
for the one vhose effect is to be assessed. The Council is planning further work

I
¥

along such lines.

~2
™~ In the recent Public Health Service Review, entitled The Health

Consequences of Smoking, considerable attention is also given to the analysis of

laboratory end clinical studies of the effects of nicotine, smoking or of smoke
constituents on the heert and arteries. Many of these were sponsored by The COanil.
They include investigations of coronary blood flow, thrombus formation, serum
cholesterol, free fatty acids in the serum, and the emount of ar‘l:erioscil.‘eros1‘.5";'E
found post mortem. This was, in effect, a search for effects gnd mechanisms that
might pleusibly explain how and vhy smoké}s show a higﬁer ﬁ;;%;iity fron coronary
artery disease. It was quite properly hedged with maﬁy‘"possiblys," "perhepses,”

and "conceiveblys." In my opinion, none of these mechenisms or effects so far
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described offers any convincing explenation of the statistical picture, T will
mention just one by way of illustration. Council studies have shown that nicotine,
directly or indirectly, tends to increase blood flow in the sma2ll arteries that
supply the heart muscle itself with oxygen. The alkaloid also has a stimuigting

effect on the heart muscle much like that of mild exercise such as walking up e
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staircsse. This is accompanied by a moderate increase in hearlrate, systemic
arterial pressure, cerdiac output, stroke volﬁme and muscular contfaction_

A person whose coronery erteries are narrowed and stiffened by disease
may not be able to increase his coronary blood flow normally in response to
nicotine stimulation. The reviewers éntimate that smoking by a peréon with advanced
beart disease mey thus create a demand for increased oxygen in the heart mus&le
that cannot be met, and thus bring about a crisis or even death, He may well be
right. My comment, however, is that a person so §evere1y diseased as to be
endangered in this way by smoking a cigarette would encounter a comparable hazerd
by dancing a slow weltz or climbing = flight of stairs. As we all know, people do
in fect experience fatal heart attacks when engaging in these very activities, We

do not conclude from this fact hovever, that exercise is g basa; cause of coronary
i
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heart4 There is evidence rather that exercise, if regular and not too strenuous,

will help delay or‘compenéate for thke arteriosclerosis. I fail to see any
significant difference between mild exercise end cigarette smoking insofar as this
particuler set of mechanisms is concerned, It does not seem reasonsble to me to
suppose that such "lest straw" effects upon people in a precarious state of.disgase
could heve much influence on mortality rates.

To summarize then, it seems to me that one very large portion of Dr.
Horn's so-called "excess deaths" among cigerette smokers (the ones from corona$§
heert disesse) ere very doubtfull with respect to any causal 1mp11catlons. They
may well be removed from suspicion altogeﬁher. This event would greatly reduce the
appearance of "overwhelming harmfulness" ﬁe mentlons. To gwgreater or lesser
degree this is true of other disesses included in the stati;tics. The evideﬁce
needs to be thoroughly znalyzed in each and every case. |

Since vie have brought up the subject of nicotine, I must say thet I

.

Linfd
cennot understand why it has become customary to Yike "tar" and nicotine together

s related to the "risks" of smoking.
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The 1964 report to the Surgeon General made a review of nicotine

pharmacology and drew the following conclusion:
, "The rapidity of degradation to non-toxic metzbolites, the
results from choonic studies on animals and the low mortality ratios
of pipe end cigar smokers when compared wiih non-smokers indicate
that the chronic toxicity of nicotine in quantities absorbed from
smoking and other mefhods of tobacco use is very low and probably
does not represent a significant health problem."
I have seen no research reports since 196L that suggest any change
in this conclusion. My only guess is that nicotine and "tar" are linked together
because the nicotine in cigarette smoke is found in the particulate phase which
forms the chief component of smoke condensates., Hence cigarettes which yield a
relatively small amount of particulate material are likely also to yield
relatively little nicotine in the mainstream smoke. Epidemiologists attemﬁting to
relate disease incidence or mortal;ty to the amount of daily smoke dosage find
that the "tar" andknicgt;pe doseges are associated. To conclude from this kind
of association, without other evidence pruxxz, that nicotine per se makes any
contribution to the disease is very loose reasoning indeed.
If there is no actual cese against nicotine as 2 health hazard and
if nicotine is responsible for some of the desirable effects that smokers seek,
as the evidence indicates, it might be/gbod heglth measure to keep the nicotine
content and output of cigarettes relatively high. This should eneble the smoker
to obtain the desired nicotine effects with a minimum exposure to other ingredfénts
of the smoke. If any of these are harmful, the reduced”exposﬁge might be
beneficial while satisfaction was maintaiﬁed. N
This brings me to the lest question thet I shall try to discuss tonight.,
On what evidence are people basing their doctrine that the»hazards of cigareﬁte
smoking are related to the "tar" output of cigarettes? Attempting to znalyze the

thinking of the proponents of this doctrine, I find three kinds on which it seems

to me that they meinly depend, The first is the kind of evidence provided by
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epidemiological studies in which they try to relate disease incidénce to‘thé'

level of exposure to total smoke, thet is, %o the number of cigerettes smoked per "
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day. We have elready discussed the difficu;ties‘in interpreﬁing such studies.

In the present context I want to add the point that the éxposures they ere talking
sbout are exposures to whole smoke with all its ingredients. Whatever conclusions
may be gustified from such studies, any effects claimed cannot be attributed
specificaliy to "tar" any more than to nicotine. If they are effects attributable
to the inhaled smoke at all, they cannot be assigned to any smoke fraction or
ingredignt unless or until there is some evidence to justify such essignment. z?he
second kind of evidence on which the "ter" dogma epperently rests is the celluler
gbnormalities seen in the lungs of chronic smokers. Whether these changes are
premelignant or not is a.matter of intense débate among pathologists. We are trying

to help resolve this question by seVeral studies. The point here is that the subjects

of this study breathed whole smoke and there is no evidence thet the changes mentioned

S
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are attributeble specifically to the perticulate phase of smoke which is the
principal component of "tar."

The third and chief kind of evidence these proponents of the "tar"
dogma. are relying opon is the mou;e-skin painting worx. As I heve said before, the
trouble with this method is thet it epplies the wrong meterial, in the wrong form,
in the wrong concentration, to the wrong tissue of the wrong animel to have any
clear or simple reiation to the humen lung cancer problem. The condensstes useg
in such studies do not contain 211 the ingredients of fresh, normal smoke. Thé'.
phyﬁical form is entireiy different from that of smoke;f'Thg_§k§ﬁ.is 2 very different
kind of tissue from the lung, as shown‘byj;xtensive sﬁudiesrggéﬁgored‘by The Council.
And Council-sponsored studies have shown.that pipe tobécco gnd ciger tobacco smoke
condensates are as active in producing tumors on the skins of mice as cigaretfe
smoke condensates, even though humen pipe and cigar smokers rarely get lung cancer.

Unfortunately mice are also quite different from ménwor monkeys in

their susceptibilities to cancer-producing chemicals.
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We think that we will learn much more about the effects of tobaccb
smokes on lung tissue by making smzll animals inhale whole, fresh; normal smokes
repeatedly over long periods, than by skin painting with condensates. It has been
& difficult task fo design mechanicel devices for bringing about smoke inhalation
under conditions closely resembling human smoking conéé%%bﬁé, aﬁd to measure the
actual dosages received by animal lungs. But we think wé‘are now reasonably'.
close to being able to bring the right material in the right form and the right
concentration to the right tissue, though it is still the wrong animal. In the
past ten years, chronic exposures of this kind with earlier and cruder devices,
have not been follovwed by appearance of lung cancers. It remains~to be seen what
will happen with use of the improved equipment. If no cancers are obtained with 2
wide variety of animal species, and vith various kinds of condltlonlngs to increase
susceptibility, we will become 1ncreasingly doubtful vhether tobacco smoke can act.
on lung tissues as a‘direct c;ntacf carcinogen. But this will not end the eearch.
There are several methods by which lung cancers resembling the humen type can be
produced in animals., Using such models, e great variety of factors and influences
can be screened to see how they affect susceptibility. Among these factors and
influences, tobacco smoke can be studied in context to see whether it could pléy
some kind of anwindirect contributory role, And whether or not any contributibh
by tobacco wé%e found, such studies ;t;gu well turn up clues to the preventlon of
humen lung cancer. This is our real objective and we have mepped out a broed |
program of studies along such lines. | »I

On the other hand, if the animais exposedw{; inhéi;tion of fresh, whole,
normal smoke in the improved equipment should develop cancers of the lung, this
result might come almost as a relief. For then it shouléfg;ggme possible to neke

systematic studies of fractions of the smoke and identify the responsible agent.

Once identified, its removal or prevention should be within the capebility of our
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scientists. Then we might have a cigarette that we could feel quite sure vas safe

with respect to any cancer hazard.
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It is/fortunate fact in scientific reseurch that a variety of different

working hypotheses and éontrastiné viewpoints can all engender good reseerch. The
results of good research can be expected eventually to intermingle, interrelate

ke
and provide illumination as well as,suggesting new and better hypotheses. We hope

to continue and intensify our work along such lines as have been illustrated here

tonight.
To Dr. Stewara; I would say that the door has always been open to

cooperation. It remains open!

-
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