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Vigorous Research ..kctivity in the German Ci,-arette Industrv: On

The Road to Reinovi.-im,flazards From ,i Ci,-arette. No Evidence That

Non-Smokers Are Endan.,-ered bv Passive Smokinz.

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 (German) Cigarette Industry", of which he is the

Director.

'rhe main significance attaclies to experimental evidence

obtained by Prof. Dontenwill and his colleagues from two larco

scale series of experiments on animals, involvink a total of* 13,600

animals. The biological activity of smoke condensates was tosteci

in a drop subjection test on the skin of 8,775 white mice, and

that of the total smoke from standardised test cicarettes arid from

modified ciearettes was investi(-.-itedby a smoke subjection test

on the respiratory tract of 4,440 Syrian hamsters.

The scient-.fi-cevaltiation of those cwo- oxperiinent-9, eacli of

whicti had lasted for itiorethan tl-irooYeArs, has recently I)tiin

concluded and has mt only providrd valuable evidancc in respect

of the method.,ifor t)iereduction in titecontent azid for the

"decontaminaLiOn" of the siioke cojicILnsaLa, some of which liave

already bec)i adop*@ect in I)r;ictj.cccluriii,,,-t!iL@niititLi';.Lcturcof

ciCzLrotte!;, but: lias a.tso indicate(4. nci.@I)i@ocedure,,3for a fui-thor

rolltictioiiiii tilebioLot,,ic,-L)acl,;ivi-.yof cigarctt;(ism(ilce. Tlio

re:iults of *L)ir-,investigation reconl]y bcf--jicoiiimunicated to

the Nationil Caiicer Iii.,iLi.tutoof

In th(.,ol)iiiioncil'Pt-c-)f.Dr)nLt@IlWi,tI,rhG evi.LIL:ricecollat(-d

c.-iiibe is a ttop iii tlil,dii-ertiojiof a

I'liaz.Lrd-froollcifa.,7cttc, thi5 b(.!.Ljigthe object.Lvo of Iiis rtsearcii

project. ]]-It)li.'6 it S]Lould 1)(@rL-niejrtL)ci,uithat rr%)iii.i.rit.-jiL

sciciitist.iz;uclias I)i I)r. Do.@,.@arid otlici-shave a.Ire,1(15-

L)v ni'

CD

.-icr.ivL is iii;l,! ICLI

Lti l@lle
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During other 4@nvest@-gaticns, the scientists in the

Institute have again dealr with 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. Bloichert of Hamburg University, it was impossible

to confirm the assertion made by some authors that non-smokers

are at risk.

Tlio Skin-Drui) Subj(,ctjon Fxner-@;ment

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 mroups, During this investigation, carried out in

accordance with the traditional methods of cancer research,

different smoke condaiisates and a certain condensate fraction

were tested for their biological activity on the slzin of the

mouse. For this purpose, experiments were conducted on the

condensates of:

- Standard test cigarettes without filter tips, witli a

tobacco bletid correspondinc to tlio average contarits of

Gci-,man c4@jarettes, but with a size and wciglit ad,justed

to the experiment so as to provide a h4-Cher content of

condensate and u@' nicotine.

- Ci,,arcttos from the same tobacco blend wtiicti li;idbeen

poi-idei-ed prior to the manu'A"acture of the ciaaretto.-, an(i

processed to form stioet tobacco.

- Cieirettes froni tiio same tobacco ble-id wliich liad been

mo(lified by means ol' additives.

For tlir-first tini(.,,a frzlction of the volatil.o compc)ncncs of

tobacco smokc (aus/yapotir 1)lia.,c)liad also bean dis.-solved izito ttie

condens;itos durinc these uxperiinatits.

By t)i,@iise of* expi@riiiicntat aniintl-.icxliibitint; a hieli re@.;is-

tarice towai-(Is nicotiiic, but reidii), susceptible to t;lieforniarioll

of' slzin tujiiotirs,ancl by the adliliiistrarion of e.,ctrlnieamoujits of

Iiiiiok-i@cozidcti@:iate(sonictinii@s as mucli is the bod%. wei,@l,htof a iiiouse

of' tll,)expi,r.L;iierit),it proved 1)ossible to

iiit:uce ct iiit;iipLr(,-,jnragL-of' gizin tlinjuurs whicti

,c, titq rctiul,-s of thc@ oxj)crinoiits iAi
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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 condensates and

their tumour initiating activity. The experimental

results indicate that the biologically active'smoke

constituents are to be found in a fraction containing

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 stroiiaer activity.

- Cigarettes from stieet tobaccos differed in their

biological activity, in accordance with the method of

production of the shoot, but some of tiom provided a

50% reduction.

- An additioii of Sodium nitrate to the tobacco of the

standard test ciaarette reduced its biological activity

by two-thirds.

- The gas/vapour pliase proved to be b@-ologically inactive.

Smi)@-(,li,il)itrti.on rxr)oi-iiiir,.nt;

Following tests which Lastod l'or years, Prof. Dontenwill

became tliu first scientist to develul) a useful rrocliodwhich allow.-j

us to induce carcinoinas iii tllc respiratory tract by the chronic

smoke subjection of experiiiil@ntalaniinals. Whereas only condenserl

sinoko can I)c tested in drol) uubject.i.orito.4ts onto the skin of an

animal, sitiok(?subjection exi)ex-imonts allow for an investigation

of the fre.,ihtotal snioke in the respiratory tracc of the aniti),als.

A first larrf?-scile snic)k-esubjiietion expt--rimont ori It,21@40S@,rian

ti,imsters, subdivided into 13 cuinparative groups each corstaininj

equal nutnl)ors of inale!iand faniales and niade u,-)of 160 to 600

(control e,,ritip)e.-zperimentil aiiimals, and on S!;O hamsters for

liaL,ntitt-ol,)gic.tlaid ljiocliciijica.1parall.ol inve.-5tit@zLt@-t)lls,has now

also cuifiplptrdAt the flanibur..-resl-arcli This

-.1.? 0 Nt)('I'iITI,@llL i II c 14,ratc-i dilffei-crit1)io; up.ioil
\@o

u," -qrytoi@Lc,froiji sl;,iii-1,Lrcl t4.,:@L :-I all(i WitliOl-IL

c r Lj@1) rojii 47 v t ff@.,ip ro,Iiir-,,LtiriLh t uIz-.c c:i) she c - ai ii wi,:Ii
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black tobacco, and from cigarettes wherein the tobacco had been

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 thratiebout their entire lives by

means of amounts of frosli smoke wliich approached tlio t,ireshol.cl

of a carbon monoxide intoxication. The animals in most of the

experi,mental groups were "offered" the smoke from 30 cigarettes

for inhalation twice daily in the smoke subjection appliances on

five days per wcclc.

The followiji.-results were arrived at from this smoke sub-

jection experiment:

(Smoke subjoctioii witli different dosace rates (number of

cigarettes) with t*.iosame quality of smoke):

In the g:-oup of aniinils subjected to the higher dositile

rate of smoke from scaridard test cit;aretlos, carciiiomi.,;

of the larynx wera fouiid i:i 10.6% of tlii-,(.,,tper.4iiicjicil

animal.,.i.At hilf of this dosa6a rate, t!-.,opror)ox-tioii

of* circi:-oiti;isof' tliolarynx was only o.6,@',.

Despite the extreme exl)crimental condii;ioi5, lun@;

cancer could iiot be in(jured by the inhal@xt;ionof

ci.-arett-- smol.:e.

(Smoke subjection at the same dosat;o rate (!-iik;',icrdose of

the standarfl test cirrirotte) witli aciclit:ior,..il of ttio

oxperiinental aiiimals) :

- FollowinC a siri(,@leiztitial troatniejit of nzi(?exl)eriiiictiLIL

arcul) with the stron,, cai,cinof-en (.Iiijictliyl-l.)eiizantlirtrono.,

tiic frc-(Iueticyof iriritleiiecof c..reinoirii--iiri tlll-1,tr-y-nx

rose to a 20*.'i),)rcotita,-o;iftt-,r-iittoka!:iiibji,ctionfrom

the stzindard test

- I\loincrea.-;ciii the carujitoinas (;['the

bv stiiol%csuujection cotilli@)e 1)@- t'l@-3

a(.14liL.i.unal

tlil.scc,,n-)otindalso a carciiiot,,-eziic

r'.io
C:)

Witli t*L[.,

CT,,
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The number of animals with. carcinomas in the experiinental

group dropped tq 2.5@. he, they inhaled the sm-oke from

standard test 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, initiated

carcinomas of the larynx among 1.)% of the ro.spective

group of animals.

Tho incidence of carcinomas of this type was particu-

larly low, at 0.6%. in the grou"p 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 parcenta--e of 2.5%.

Sheet ci--l-arettesof a car-tain type admittottly produced

changes in the respiratoi@y tract, but in none of the

oxporir.enzal ani.-ialsin this group did they cause

carcinoinasof the larynx.

No reacr.4-onswcro observed in the rosl)iratory tract of

tho,an:Lmals in rtio experimental grotip onL@, suLjo-@cte.(l

to snol,:owith TILL@gas/vapour pliase.

it wn5 iirpossible to e!gtal)lishany kincls of cor.-clatiijri

between the intialation of cigarette stnolzl-and oc!-icr

diseases, such an Castr;-tis, gabtric ulce!rs, broric!i,'-ti@,

lung em;)hvsema.-;,defect.4 of the circulat;on azicilicirt.,

fui-matiorof tliromboses iii the heart or and

tumou,-s ;-;-.tliocon-ioctivo and sitijj)ortin@-ti--isias. N@i

effect on blood t:oa6,tilationati(Ifit meral),)Iismcoulrj

be astai)14-siioddurii-it-the biockicjjtical

Ev-idt-nco Prniiittic r)f'tli(,'rt,-rs.Anijr;;il

It is zLdmiLttdly ititr)o:...iibleto cl3-awcli.rectizil'i)reires1*1-oiji

the results of animal e.,Llcrimuntsoti thc?cfrcct on Iiiiniiiibeiii,-..-;,

because "it is practicill)-iiiipo.-;sj.l-)Ictc)estal)li.,h in exact

(iosa,,I,ocoinp.-irisonbolwccii iiiaiiaiict as Prol'. Doni-eni%,.i.1I

StaLOS il t'.,)ei-cport:on lii@,ii-i%-(-.stijatioiis.

c.xfjeriin(!ni.@still provide iiij',)r-iiatic)nin of c(lin-

PU.t';AL.Lv., to L!.,@variou:: .1--sagc

of cc:-t:.Li ri.*if@.:@rL:tl.-@ i'l:iiapp!iL'!i i)artictil.;t-

to tll*i
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procedures adopted their resul:s 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

iiivestigations within the scope of the industrial research pro-

gramme, some of which have already been instituted: I

- On comparison with other carcinogenic materials, the

carcinogenic effect of cigarette smoke in these two

experiments must be regaraed as weak, and this agrees

with results by Prof. Schmhlil of the German Cancer

Researell Centre and by other sciaxitists. A datia(;e/

effect relation can only be clearly established at the

highesz dos@o rates.

- The sicnificantly stronror activity of the smoke con- i

daiisate on the skin of animals, and of the total sitioke

on the respirator-,r tract, after a preliminary treatment

with the cancer initiator d.Lmerhyl-banzancliracene

sug,-,oscs a po...siblecocai-cinogenic property of

cigarette smoke.

- Tlia markedly lowoz- bioloi,,ical activity oC tli(,filt(,r-

tipped c4-garettes, ebpecially for t!iL-acetiite fi-lt(-,rs

cfnployed on Ger,-,iiincigarette5v indiCZLted duriiia tho

smoke stibjectic)n exl)erimant that a qiiant.Lt;itiveZ-OdUCL'-()I-,

in the cotrit condinSaLe from the saiiiesiartint,,bleijd

leads to a significant L-(!(Iuctic)nin tlio biolot-ital

acrivit@,. Tlii5 tiiat the (lifrerent eft*ccts

arn lart@oly deter:;iiiiclby tlio conteiil of

L)Ltt.thll. tlit@roLs al.-.ost)iiioaffect or qu:ilitativ(-,

in i-.hL-smokl,, i.-,alau sliuwn by the rasult-@i of the :@k'-n

dr-op to.,ts.

- Ci,,-aroti.e.-,irrom certain :-.Iipottobiccus ex)iibiterl the

st:z-on,-.cstrr-,clucL!oi-iin bioiu,-ical activit.y (iiii-ingtti(.-

ti,@,,)expor.Linciitsoii modifif-(-lc.Lt,,arottes.

st.,-E)r.-er icl@ivLty of soin(.,criiidoi-isaL(.,u

fr.-Lctio,is c-,itai)li.;hc?,' dtit@iti@; the sl.:-.;.ndrr),) cxperiii?en',

c.ill-@ f.).- fui-tl@t:t- on in t)r(lor t,)

,i!iut,@ tic ri'L'a@-ti.vc coi;ii.)oit(,.iit6i,!IlprLvc,l,
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The experimental re3ults gave no indication about any

action of the nizi-osamines 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 aIotivity

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 irivestigation have provided clear

evidence that the biological activity of tobacco smoke can be

influenced by a modification or the product, and clear indications

have been triven for methods to effect a further reduction in tht,

risks due to ciearette smolcine, in terms of a quantitative

reduction as well as a qualitative chaiice in the ava4-lable smoke

constituents.

Investi(,;ttioti.q on i;hc Pi-r)))Inrnof "P;i!Agiv-

The continue(I put)lic discussion on the p!ionorienon known as

"passive qiiiok'.n.-"1,.asprorti,,)tedscientisls in the Research

Institute of the (Gerniar.) Cigar-ette Iiidustry to coinplamen, their

proper research projects by now inve!iti(ra Lions so as to contributl%

to a solutl-)ji of tl-is I)rul@lum. Durinp, a fir.-,L .9er4(--4expirimaxil

carried out in 1970, it 1-iaLlalready I)roved impossible to arrive

at scientific evideiice pt)iriti:ir,to Lli(.-d..-),acedri.-iicssaid to be

incurred by non-5inol-z(,rs,

A scrics of experiments conductod by Dr. iI-P. iiarke of the

H;iinbur-C Rr--.-ic@trchInstitut.c in cull.abox-atioii witli Prc-,f. 1310i.cilert

Of' the IILIIIII$Lll'CUnivcr:i@ity was planiicd to answer tlic,I)rcviously

un,,iolved prol)leiiiiis to w@iettier passivc-ly tak-on up amounts of

binolce woiild I)e c@.ii)ableof czxut5inC aiiv biolocically recofmis@'Ible

(Yffects aijjoji.,,noti-@,nj(jkL-rzi.I-c)r Lli.i.,.jliurl)ose, w(-rc@ til.@eii

or skiii p-.il..sefreqtaeiicy, PC*.Gand blooll

prnssur-c.

Ttic exi)-@riiii,-jits otir. tin,lor extreme COr, T.LCZIS WitiC!.

'ire nt,t in pr;.,ctiL:e iii-i)v-icic,,]ti-, C, I! re u I ts
(ZD

iZci.iLljiii@:iori tty.@t-pt!r.-ioriiiel a

\Cl
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By contrast, no change in slcin'temperature was observed among

rlon-amokers present in strongly smoke-laden rooms (150 cigarettes

were smoked during 30 minutes in an unventilated room of capacity

170m3). When the non-smoking test personnel was induced to

smoke a cicarette actively, an immediate strong drop.in skin

temperature was established. Readings of ECG'S, blood pressure

anctpulse frequerxcy 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 extencled research pro-

gramme and method. Seven experimental series with di.fferent

conditions were conducted, in order to investi,.-ate the content

of carbon monoxide, nicotine, and other smoke con5tituents of well-

known pharniacolorical activit), in the air, as well as the chanees

in the cuncujitratiori of these conipk)uzidsthrou,_-Iioutgiveii periods

of time.

The new experimcjits were apain carried out iinder condit4.ons

which cannot be achieved in practice. Tlius, bN ,iavof example

of a single experimental result, the concentrzit'.onsof the coin-

pounds of investigation achievc!d during the smoking of 108

cigaretto5 by 11 5nlokt!rsduring Z liours in an unvciii.iLLtLociroon)

of capacity I-tonl3 were far below the MAK values (;iiax--'zrumconclt-i-

trations at a place of work) specified as the limits which do not

prl-senr-hc;i.]Llihzizard.-41)),tlioGoi-,nziziR(,.,i(.-rLrchAssociation; f'@ir

instance, the carbon nionoxide concentration did riot'.ever, reach

half this value durin;- tti.L-;exi)er4-nient,ind tlionicot--'neci)ntent

only sume 2uoo'C.)ftll(.-iit'OL@'St.Lii(iard.-isp(,!cifiL-d.The invt,!it-4-gation..i

have also stiowt%that ventilZLtic)nof the rourijcatimed a significaril

decrease iii the conc(@titratiun ul' all t@ic corTiliound.-3.It w;is

ujipxpectedly fuLLnLItli;xttticni,.;otinstcc)jileiitis rapirily decreaz;ed

even in uiivejitilatcd i-ootits,so rliat is a consoqtionce tlt;-scontent

only exhibii..-an irisi(,-nif.,*.(-.Litt.increi.@c oven wlicn sniol@csuujoctic,li

cl,ntinues for a 10tl(,rLitne.

The re.-,tili-subt;.t'-ii(@(iiii 19'4@O,i,-.Iiichliad i:lrer

aLLa FIIOI@ll a "P.-LSSiV4' ab.';OrIIN 10@'s t!titriL)jiw--1-iuiidre(Itli

P,krt o@ t!10 I;rO I I) I r (i ]',iC:3 L i ii..- iii)1)@,a erc ttleref,)i-c

flil.lv con"Lt;;io(i I.)%-t!i.,-

C:D
.................
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