TRANSLATION

Vigorous Research Activity in the German Cigarette Industrv: On

The Road to Removinz Haza;ds From a Cisarette. No Evidence That

Non-Smokers Are Endancered bv Passive Smoking.

W. Dontenwill

Prof. Dr. W. Dontenwill has in Hamburg given an account of
new and informative research results obtained in the "Research
Institute of the (Serman) Cigarette Industry", of which he is the

Director.

The main significance attaches to experimental evidence
obtained by Prof. Dontenwill and his colleagues from two largo
scale geries of experiments on animals, involving a total of 13,000
animals. The biological activity of smoke condensates was tested
in a drop subjection test on the skin of 8,775 white mice, and
that of the total smoke from standardised test cigarettes and from
modified cigarettes was investigated by a smoke subjection test

on the respiratory tract of 4,440 Syrian hamsters.

The scientific evaluation of thcse two- experiments, each of
which had lasted for more than throe years, has recently bheen
concluded and has not only provided valuable evidence in respect
of the methods for the reduction in the content and for the
"decontamination" of the smoke condensale, some of which have
alrecady been adopted in practice during the manufacture of
cigarcttes, but has also indicated new procedures for a further
reduction in tiic tiological activicy of cigarette smoke. Tho
results of the investigation have recently been communicated to

the National Cancer Institute of Washinjrton.

In the opinion of Prof, Don.cnuwill, the evidence collated
can be regarded as a successful step in the direction of a
"hazard-frece" cigarette, this being the objective orf lhis rescarch
project. In this respeet, it should.bc remembered that prominent
scicntists such as Do, Wyndor, Dr. Boss and others have already

established by meuns of epidemiological experiments that
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During other investigations, the scientists in the
Institute have again dealt witﬁ the problem known as "passive
smoking". As a result of.experiments from two extensive series
of investigations, one of which has been conducted in conjunction
with Prof. A. Bleichert of Hamburg University, it was impossible
to confirm the assertion made by some authors that non-smokers
are at risk. )

Tho Skin-Drun Subjection Exneriment

In continuation of a first series of experiments concluded
in the year 1969, a second large-scale experiment has now been
completed by the Hamburg Research Institute, involving drop sub-
jection tests on the skin of 8,775 female white mice in 39
comparative groups. During this investigation, carried out in
accordance with the traditional methods of cancer research,
different smoke condensates and a certain condensate fraction
were testcd for their bioloagical activity on the skin of the
mouse. For this purpose, expcriments were conducted on the
condonsates of:

- Standard test cigarettes without filter tips, with a

tobacco blend corresponding to the average contcnts of
German cigarettes, but with a size and weight adjusted
to the experiment so as to provide a higher content of

condensate and of nicotine.

- Cigarccttes f{rom the same tobaccou blend which had been

powdered prior to the manufacture of the cigarettes and

processed to form sheet tobacco,

- Cigarettes from the same tobacco blend which lhad becn

modified by means of additives.

For the first time, a fraction of the volatile componcnis of
tobacco smoke {gus/vapour phasc) had also been dissolved into the

condensatcs during these cxperimants.

By the use of experimental animals exhibiting a high resis-
lance towards nicotine, but readily susceptible to the formation
ol skin tumours, and by the administraction of extreme amounts of

smoke condensate (somctimes as much as the body weight of a mouse

during the Jduration of the experiment), it proved possible to
indiuce a sulliciently lhigh percentage ol skin tumours which
imparcs hielh simndtieanes 1o thie results of the experimonts in
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view- of the large number af animals involved,
The main results provided by the experiment were as follows:

- It was impossible to establish a relation between the
benzpyrene content of the different conden§ates and
their tumour initiatiﬁg activity. The experimental
results indicate that the biologically active smoke
congtituents are to be found in a fraction contaiﬁing

the major part of the aromatic hydrocarbons.

- After an initial treatment with the compound dimethyl-
benzanthracene known to be a strong cancer inducer, the
condensate applied in droplet form exhibited a signifi-

cantly stronger activity.

- Cigarettes from sheet tobaccos differed in their
biclogical activity, in accordance with the method of
production of the sheetr, but some of them provided a

50% reduction,

- An addition of sodium nitrate to the tobacco of the
standard test cigarette reduced its biclogical activircy

by two-thirds.
- The gas/vapour phase proved to be biologically inactive.

The Smoke Subjeciion Experimont

Following tests which lasted tor years, Prof. Dontenwill
became the first sciontist to develup a useful method which allows
us to inducc carcinomas in the respiratory tract by the chronic
smoke subjection of experimental animals. Whereas only condcnsec
sinoko can be tosted in drop subjection tosts onto the skin of an
animal, smoke subjection experiments allow for an investigation
of the Iresh total smoke in the respiratory tract of the animals.
A first larpge-scale smoke subjection experiment on 4,440 Syrian
hamsters, subdivided into 18 cumparative groups ecach containing
equal numbers of males and females and made up of 160 to 600

(control group) experimental animals, and on 840 hamsters for

haenustologicnl and biochemical parallel investigations, has now é;
also beon completed at the Hamburg research institute. This —
Jarge=-scale expeoviment investigated the different biolopical EE
activity of smoke from standard test cigirettes with and without ~
vilter Lips, from cigrocttes produccd with tobacco sheer and wiczh Ef
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black tobacco, and from cigarettcs wherein the tobacco had becen

-

modified by means of additives.

The Syrian hamsters selected for the experiment exhibited
an extremely high tolerance towards nicotine and made possible
a long-term smoke subjection throughout their entire léves by
means of amounts of fresh smoke which approached the threshold
of a carbon monoxide intoxication. The animals in most of the
experimental groups were "offered" the smoke from 30 cigarettés
for inhalation twice daily in the smoke subjection appliances on

five days per weck.

The following rcsults were arrived at from this smoke sub-

jection experiment:

(Smoke subjection with different dosage rates (number of i

cigarettes) with the same quality of smoke):

- In the group of animals subjected to the higher dosage
rate of smoke from standard test cigarcttes, carcinomas
of the larynx were found in 10.6% of the experimental
animals. At half of this dosagoe rate, tho proportion

of carcinomias of the larynx was only 0.0w.

- Despite the extrcme experimental conditions, lung
cancer could not be induced by the inhalation of

cigarette smoke.

(smoke subjection at the same dosage rate (higlier dose of
the standared tesc cicnrctte) with addicional treatment of the

experimental animals):

- Following a single initial treatment of one experimental
group with the stronyg carcinogen dimethyl-benranthracenco,
the frequency of incidence of carvcinomas in the larynx
rose to a 20% percentage aflter simoke subjiection from
the standard test cigarotte.

- No inercase in the carcinomas ol the larynx initiated
Ly smoke subjection could be estabiished by the
additional treatment with diethylenitrosamine though
this compound also cxiibicns a high carcinogenic
activity.

(Smoive subjeccinn an the miae Jdasage rate (modified cigarattes)

with quatilaotive aad e tative var-lallans i tiee ;...,L.;;c);
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- The number of animals with carcinomas in the experimental
group dropped tq 2.5% when they inhaled the smoke from
standard tesat cigarettes with added sodium nitrate,

- Test cigarettes without filters from a blend providing
a low amount of condensate, which was selected for the
experiment from a special black tobacco, inifiated
carcinomas of the larynx among 1.3% of the respective

group of animals.

- The incidence of carcinomas of this type was particu-
larly low, at 0.6%, in the group of animals which had
inhaled the smoke from standard test cigarettes with
acotate filters. Other types of filters proved to be

less affective, in view of a percentage of 2,5%.

- Sheet cigarettes of a certain type admittedly produced
changes in the respiratory tract, but in none of the
experimental animals in this group did they cause

carcinomas of the larynx.

- No reactions were observed in the respiratory tract of
the animais in the experimental group only subjected

to smoke with the gas/vapour phasec.

- It was impossible to establish any kinds of correlatiun
betwecen the inhalation of cigarctte smoke and other
diseascs, such as gastritis, gastric ulcers, bronchitvis,
lung emphysemas, defcects of the circulation and heart.,
formatior of throumboses in the heart or lung, and
tumouts in the connective and supporting tissues. No
effect on blood coagulation and fat metabolism could

be established during the biochemical investipations.

Evidence From the Rosudts of the Tweo Animal Exnerirtarts.,

It is admittedly impossible to draw direct intercuces ftrom
the results of animal eaperiments on the cffect on tnman beings,
because Yit is practically impossible teo establish an exact
dosage comparison between man and animals™, as Prof., Dontenwiil

staites in the reportc on his investigations, Neverithicless, theosoe

experimonrs still provide reliable information in terms of com-
parative ilavestijations with regurd to thoe various .insage efleoats
of certain mateorinls and substances, This applicvs in particularc
to the Ewo ihre=-3¢hrle experimentl:, since despite the Jdifferent
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procedurcs adopted their results are largely in agreement with

each other.

-

In detail, the findings allow us to make the following
deductions, which serve as the points of departure for further
investigations within the scope of the industrial research pro-

gramme, some of which have already been instituted:

- On comparison with other carcinogenic materials, the
carcinogenic effect of cigarette smoke in these two
experiments must be regarded as weak, and this agrees
with results by Prof. Schm#hl of the'German Cancer
Research Centre and by other scientists. A dosage/
effect relation can only be clearly established at the

highest dosap rates.

- The significantly stronger activity of the smoke con-
densate on the skin of animals, and of the total smoke
on the respiratory tract, after a preliminary treatment
with the cancer initiator dimechyl-benzanthracene
suggests a possible QEFarcinogcnic property ol

cigarette smoke.

- The markedly lowe:r biological activity of the filter-
tipped cigarottes, especially for ihe acetate filters
cinployed on German cigarcttes, indicated during the
smoke subjection experiment that a gquantitative reduction
in the total condrnsate from the same starting blend

. lcads to a significant roduction in tho hiological
activity., This indicates that the different cffects
are larigely determined by tho content of condansato,
but thact thero is also some offect of qualitative chacyres
in the smoke, as alaov shown by the results of the skin

drop tests.

- Cijjarettes from certain sheoat tobaccos exhibited the
stroncest reduction in biological activity durving the

two expordiments on modified cigarcttes.,
- The strounger biological activity of some coudensatce
fractions established during the skin drop cxperiment

catls far further experusenis on an‘mals, in order to
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- The experimental results gave no indication about any

action of the nictrosamines detected or suspected to be

present in smoke by some scientists.

- The lack of activity of the gas phase and of the gas/
vapour phase in the two experiments allows us to draw
the reliable conclusion that the biological gctivity
of cigarette smoke will be found in the particle phase
precipitated as the condensate rather than in the

volatile constituents of cigarette smoke.

Overall, the results of the investigation have providaed clear
evidence that the biological activity of tobacco smoke can be
influenced by a modification of the product, and cle&r indications
have been given for methods to effect a further reduction in the
risks due to cigarette smoking, in terms of a quantitative
reduction as well as a qualitative change in the available smoke

constitucnts.

Investirations on the Problem of "Passive Smokinge®

BATCo documen

The continued public discussion on the plienomenon known as
"passive smoking" has prompted scientistis ip the Research
Institute of the (German) Cigarette Industry to complemean, their
proper rescarch projects by new investigations so as to contribute
to a solution of this problem. During a first series experiment
carried out in 1970, it had alrecady proved impossible to arrive
at scientific evidence pointing to the diebacted risks said to be

incurred by non-smokers,

A scriecs of experiments conducted by Dr. H-P. Harke of the
H:unburg Rescarch Institute in collaboration with Prof. Bleichert
of the Huamburg University was plannced to answer tho previously
unsolved problem as to whether passively taken up amounts of
sinoke would be capable of causing any biologically recopnisable
effects amons non-smukers. For Lhis purpose, readings were taken
of skin temperature reactjuns, pulse frequency, FCG and bluod

pressutec.

The exporiments carried our under extreme conlitions which
i

are nut caperienced in prictice provided the followling results:

Readingss on actively simonineg test persomel indicated a

distinect ond Imee Jlartely fdiscoerible drop in skin camperature.
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By contrast, no change in Pkin teﬁperature was observed among
non-smokers present in strongly smoke-laden rooés (150 cigarettes
ware smoked during 30 minutes in an unventilated room of capacity
170 mj). When the non-smoking test personnel was induced to
smoke a cigarette actively, an immediate strong drop,in skin
temperature was established. Readings of ECG's, blood pressure
and pulse frequency have shown that these factors again' do not

change under conditions of passive smoking, ' * °’

During a further series of experiments, Dr. Harke and his

colleagues repeated the room concentration measurements carried

— out during the 1970 investigation with an extended research pro-
gramme and method. Seven experimental series with different
condi*tions were conducted, in order to investigate the content
of carbon monoxide, nicotine, and other smoke constituents of well-
known pharmacological activity in the air, as well as= the changes
in the councentration of these compounds throughouti given periods

of time.

The new experiments were again carried out under conditions
which cannot be achieved in practice. Thus, by way of examplc
of a single cxperimental resulc, the concenzratiocons of the com-
pounds of investigation achieved during the smoking of 108
cigarettes by 11 smokers during 2 hours in an unventilated room
of capacity i70 m3 were far below thie MAK values (maximum concen-
trations at a place of work) specificd as the limits which do not
present healih hazards by the German Rescearch Association; for
instance, the carbon monoxide concentration did not cven reach
half this value durin;; this experiment, and the nicotipne content
only some 20% of the satety standards specified, The investigations
have alsn shown that ventilation of the room caused a éignificant
decrease in the concentration of all the compounds. It was
unexpectedly found that the nicotine content is rapidly decreased
even in unventilated rooms, so that as a conscquoence this content
only exhibit~ an insignificint increase oven when smoke subjection

cuntinues for a long time.

The experimental results obtained in 1978, which had inter
alia shown that a "passive smeker” absorbs lesx than one hundredch
part ol the amount a! nicoiine talien up by a amqier, arc thereture

fully conitrmad by the new experimenial series.
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