
11]ROJEC'r JANtJS

ANNUA), REPORT 1970-71

Although the major part of the work of Project JANUS at the

Battelle Institutp Frazikfurtp continues to be lotig-term mottse-skin

painting experiments, the emphasis has moved soitteway towards the

development of a short-term promotion test and tlte settinf,'up of

inlialation studies.

All the mice in the first seven loilg-terni experiiiients are now

dead but much of the detaije(i liistoloi@@yon the itiorerecent experi-

ments remains to be done. The presence of' a viriis izifection in

the mice supplied for experiiiiciitBIO caused mucti additional work

early in 1971,and will probably delay the next long-tei-in experi-

ment.

During the year a considerable atziouiitof time lias beezi spent

in developing a coinputer scliettiefor the validatioii and initial

analysis of long-teriti results. The cotiiplete lack of documentation

of the original program necessitated total revision of the scheme

by outside consultants. This work, together witli the esseiitial

acceptance tests, has now been completed. The data from experiments

BO, BI and part of B2 have.been validated.

The hl-perplasia test was used extensively as a routine short-

term test during the first half of the year, but usage has declined

latterly. This is I)artly due to interest in the sebaccous i;land

test, which has been developed in tliiiibur(,,and at Fluntiiic,,dc)ti,and

also due to the work on a test for tU:IIOLII--prOillOtitil;ZICt.iVity.

There liave beeri no stiff clizinrresiii lllicJANUS team at Bittell(@.

cz:)
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Dr. F.A. Saclierer is thc? a(Ititinistj-;itivelicaciof, tilf-@t:oxicology

section and Dr. J. Kiendl co-ordiiiate.,; the JANLTS project.' Dr.

E. Karbe is takin(,,increasiiig respoiisibilit), I*or the scioiitific

leadership of the project.

LONG-TERM TEST

During the year an R&DE report (RD 773) his been issued which

included an analy5is of the provisional JANUS results of experiiiient,-,

BO to B7, excluding the siii(-.Ie(logo love], exl)criiiip-ritsBl -Ind B5.

In this report a number of' assumptions I)zxdto be made aiid certain

experiments simulated to ol)tiin results in aL form suitable for tli(-.

mathematical analysis. The main conclusion of this report was that

the dose levels used at Battelle were too Iiialiand should be

reduced.

Based on this report with its izilierent assumptions, and on the

age-standardised results, the following cotiitnentson the iiiitial

experiments can be made.

Experiment DO (150 week.-,, ill niiee dp;id)

This experitnerit with 5niol,.econdensate from a flue-cured bleiid

was undertaken to form a base line against wilicliother niaterials

could be compared. A satisfactory dose-respoiise curve was not

established and for tIli5 reason aciditioiiil lower condensate levels

have been incot-I)oratect Litto exi3eriiiit-,iit.1310.

A valid niasterf'il.c of' t,,IioBO d;tta lia.,ibeen astibl.i!slicd ittd
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the initia.l. tal:)u.]zLt.Loiisof' the data at @ISD tiive been iiiidertaketi.

The detailed statiblical iiialysis is in I)rotri-ess.

Experiment BI (1'5() @il-Iini.ce (](,ad)

Using BO cirrdrettc@s, the tuiiioriaciiicity of coriden5ate I)ro-

duced at puff voluines of 10, 25 all(i50 ni.Lwcis examined. A valid

ma5terfile of the data has been established at MSD @lillbajilc,but

this has not yet been analysed.

Tlle preliminary analysis of tllis data indicates that the

activity of the condensate is higher at low puff volumes.

Experiment_B2 (1-60weeks, all mice dead)

The smoke condensate from a "typical" US KSFR cigarette was

examined. All the data from this experiniciit lias I)eeiiencoded aiil[

is currently being validated.

The provisional @qiiqlysis indicated that ttic tunioricenicitv of

the B2 condensate was sianificantly lower tliarithat of BO.

Experiment B3 (152 1%?Pelz.9,all. iiiicet@l(-itd)

This cigarette was manufactured from PCL (100%) produced in

Montreal from CN102 lamina and Canadian flue-cured steni. The

activity of the condensate is lower than that of any other cigarette

examined at Battelle to date. The tuntorigenicitvt based on the

provisional analysis, is significantly lower than that of cigarettes

BO, B2 and B4.

Experiment B!@ (1@')2weelzs, @il.-Iiiiicedead)

The cigarette used in this exl)oriment wx5 iiiaritit',icturedfroiii

equal proportions of' fLti(,-ctiredlaiiiinaand Ciiiiadiaiiflue-cure(I sletil

(as CRS).

The preliiiiii-iiryiriaivsis iiidicaterl tliit the tuiiiorii;etiicityof
CD
CZD
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the condensate is si.;_@ijif'j.ciiitlylo%,:ei,titiiiLliat Of tll('1.1()C-LfrFLr(!Ftf@

(flue-cured lariiina)but otil.yiiiirgitiall)-I.o%%!Ortliiiitii;,tof B2 (L7S

blend) -

Experitnen t B5 (1118 W(@(11,Cc;,;I1.1

In this experiiiil-iit,Lliccon(l(@ii.-i@itesfruiiicigzxrr-,ttesDO, D2

and B3 were re-exami.necl to assess the reproducibility of the long-

term tests. Iiiaddition, the effect of usirij.,a puf-fing

frequency of three tiiiiesper minute was also studied. In

addition, following evidence of a change iii ttiebenzpyrene:tar

3atio,the age-standardised results indicate tli.-itthere is very good

agreement between this experiment arid the results obtained earlier.

The change in puff frequency does not appear to affect the tuiiiori-

genicity of the condensate from the BO cigai,,:-tte.

Experiments B6/B7 (1118 weeks, all mice doa(l)

These experiments were coupled so tli,-Ltthe f(-)lloi,;.Ltip,effpcts

could be examined using a flue-cured laiiiliiableiid:

(a) Yeast treatment of the control tobacco.

(b) Strand wi:dth (30, 60 and 120 cpi) using the control (D6) and

yeast-treated tobacco (B7).

The provisional aiialysis indicates that the tumorigenicity of

the condexisat es from D6 arid B7 is significantly liiglierthan that of

BO. The reason for this is not kiiotinbut results obtained bv TRC

show a similar increase in the activitv of coiiipositeblends.

Comparison of the results froiiiB6 atid B7 itidicates that the yeast

treatment has rio significint effect on tiittiori(,@eiiicity.From the

age-standardise(i rest-tit-@:,it is ti)l)@irerittli.-itttil%(ILt*l'erelicesill

strand width do not at't'oct.LlietLtillOl'irLItt.[CkiCtiVitV 01' Llie

C=)
,,Z)
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Experiment D8 (w(,(-),@100, i.)i

Six sainples are beillfr Ll.-@C(it@O C.X;IlllLll(@tll(--Cf'f'cCt (3rlCOlIdOrl@-;@tte

tumorigenicity of* an experitticiital PCI, (X-PCL-5 ex Louisville) and

a Celanese sniolciiig material (1-30,'1). Excli of tll(?.goitiaLorl.,-tlsis

being examined oti tt%@olevels of* iiict)ri)oi-,-tt.ioxi(6o% iiitd]00%). A

silica gel filter attactie(i to the control cif.-arette is also included.

At the present time, the I)redicte(i al,,o-staridar(lised results

indicate that the incorpoi,atioii of ',K-PCI,-5will lead to a reduced

activity and that this i,eduction is reLaLed to the level of iricor-

poration. The results for both samples ivhicit include 1-308 indicate

that the tumorigenicity of the condens,-Lte is verv siitzilar to that

of the control flue-cured tobacco blend. This interim result is

in agreement with the claiiiis iiiade by Celaxie!3e for this material:

.the delivery of condensate from-these eigw ettes is considerably

lower than that from the control. The use of a high I)ressure drop

silica gel filter, which reduces smoke delivery by about l@00,@-0,gives

rise to condensate which currently is predicted to'liave a slirhtly

higher tumorigenicity than that of the control tobacco.

Experiment B9 (weeic 56, in protrress)

In this experiment, six samples are being used to study the

effect of ethanol extraction, the Gerlach tobacco reconstitution

process and the possible cotijbinatiozi of these processes. Details

of the samples were given iii the last annual r(@poi-t, but it is

still not possible to assess the re-,ttlts with a rcL,,sotiLit).Icctot-i-ce

of confidence. In itself, this position ilidicates that the tuttiori-

genicit)- of some of titoct)it(lc)iisate.,iis lilzel)-to be

Experiment BIO (wet@k'20.-iii

This exper.i.iiicjitis c.[LsLriiedto cxziiiiiiieLlicci'f'o6Loti coti(lellF.;11.0
cz:)
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tumorigeni-city of iion-c(jjtil)ii-,tit)].ei'iller (NCI@')iricoi-I)or;.te(Iinto

the control fltte-cured bl.vjictat 25% and 50% level---,tli(.@use of

appreciable levels of carboxyinetliylcr--Ilulose as a binder, and to

compare the activity of PCL directly with the control tobacco in a

single experintent.

In view of the earlier findings, the dose level of condensate

has been reduced and condensate from the control tobacco is being

applied at five dose levels to establish a dose-respoiise curve.

Animal Husbandrv

Following various difficultie5 wi.tliASL jitice,the supplies

over the last year, incl-udirip,those for experiments Bg and BIO,

have been obtained frotijCarwortli (Europe) Ltd. As a result of an

outbreak of chronic respiratory disease at flai-rogate early in 1971,

.extensive clieck5 ilave been made on niice received from Carworth, in

particular those supplied immediately prior to and for the long-

term skin-painting experiment B10.

From the preliminary checks and the appreciable death rate

immediately following the cold shock treatment irhich is carried out

soon after arrival, it was apparent that tite tiiicefor experiment BIO

had been infected. De5pite considerable efforts and help from the

German State Veterinary Laboratories, the exact nature of the

infection could not be diagnosed, although all the evidence indicat(%Cl

that the origin was a virus or niyeoplasnia. The suppliers claimed

that they had no indication of a chronic infection utitit, fotil-

months after sliil)riient,tlif-presence of SLri(lziiVii-itswzls a(Inlitte(l.-----------

The anintal.swere 1,,iveii-iiiadclitioii.-ii.sti,es.,7in Llie f'orlitof,;I

second cold sliocl-zand were tlieiiiti@t.Liltlillectill titc CIII,11-;Ltltil-It-1-00111

BATCO documentforProvinceofBritiShColumbia6 November 1999

BATC- 00097197



-7-

for a further f*our weeks. t,llj.SI)CI-iOLI,t.ii(-li(@,iILliuf tli(-

animals stabilisod satisf'zi.ctot,il.ybut it I)ccaiiieal)l)arL@titttiai:the

infection had boon tr,,iiistiiittedto tlil-inaiii;ijiiinilhouse. The

reasons for this traiisi*oi-of ijifectioii froiiithe qutrax)tijie rooin,

despite its separate air eircul.atioji sn,steiii,were (lialiiosed aiid

two minor structural altei-ations lixve now been made to rL-r7iodytlio

situation.

Apart from the additional work and dela@, in relation to other

aspects of the project which this infection his caused, the

presence of a virus infection will affect the start of the next

long-teriii experim(.,nt. It is hoped, however, tilat Carworth (Europe)

Ltd. will be able to SUPI)].)' ITIice of' the saiii(-(CF/LP) strain but of

improved quality from a new colony which is being established by

hysterectomy derivation.

Analysis of Loiig-Terni Fxl)eriments: JANUS Cotiil)xiterSclierTi(-

As indicated in the introduction, this system has been completely

revised and new programs written during the year. Although consider-

able delays have been experienced, the system has been fully docu-

mented and is now operating satisfactorily.

The main features of the system are the validation of the

data, the updating of the masterfile, and the production of rol)orts

under four main headings: (1) tuniour-b(-,ariitf-,iiiinrils,(2) multiple

tumours,(3) tumours outside the painted area, and (It) predoiniliiiit

pathology of all inice. The first two reports are iii a l'ox-tiisuitable

for detailed statistical analysis ayid al.low for the iiiclusioiior

eXClU5ion of regres5ioiis iii(l/orrcl)Laceiiietit@.'The

animal data is also coi)ii.@(ito -t iiiil,,iii@tic file l'ur tritisrer to

c::D

C
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a coiiiputerI)ui,eiu irt(isul)sequent

It is alrea(ly al)p.,ix-entthat oiie of' tlic@a(lvatit;j.,,,csof tile

system is that all the d;it.--tis stibitiittet-Ito , coitll)l,cliolis-LvL-vElIL-

dation routiiie. Early expei-ieiiceii-i(tic;itcsthit eveii aftei,

exteilsive itiaiiu;ilcliecl,@-.Lii(,,aii iiiiittt)er4)f errors are

found. The facilitv for tabulatiiit,,result.-, in a(i lioc f,@roU[.)5 is

also proving valual3le iii the analysis of experiittciil 130.

SHORT-TER@L TESTS

(a) lIyperl)].asia Te@,t

Durii-ig the first I)zirtof tlio year, over 30 samples were sub-

mitted for testing at Battelle, but the dciiiaiidf'oi-this facility

has declined sharply in the last six niontlis.

Results received since the last axinual report' include the

repeat test of B9 long-term sample, using Carworth niice. The restil.ts

confirmed the previous hyperplasia test, which indicated the con-

siderable reduction in activity resulting from manufacture into PCL

or Gerlach sheet and an appreciable reduction after ethanol extrac-

tion of the tobacco. Further work on the reconstituted tobacco

sheet materials showed that condeiisate froittBurley steiii stiect was

SJ
.
L9113*.ficantly Tiiore active if tlio exti%act was discar(led, but silriii.fi-

cantly less active if the extract i,@ztsadded back- dur.Liilriiiiiiiit'actill-C.

The activity of the cotitl(-iisitos t',i-uiii NCI"

not significantly (tifl'(@reiit1'roitititat of* Llic ct)iitro.t.
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(b) Proriiotion Test

An initial test lias been uii(Ic!rtalzetito esti.iiiite t)ic

activity of condeiis@tte I'x-on satiil)les Bg-l (coiitrol tobacco) arid

Bg-6 (tobacco extracted %%,izh etlilinol aii(iiiianufactured into Gerlacii

sheet) In this stii(.13-the inice were pT-c@-t-re@tted witli the c@lt-cirio-

genic initiator (dinietliylbenzaiithracene) al)pliod at two dose lovel.s.

Promising results were ol)taine(I arid the-;e ire beint.- followed i-ipiri

a more comprehensive exl)er-@:i7tent. The iiii.tial results ii-idicaL(- t@lizit

the promoting activity of T-lieD9-6 condensate is very much lf-,ss

than that of the control (39-1).

(c) sebaceous rlinct Test

Facilities for this test are available at tlio B-AT laboratories

in Hamburg and also tllrough the coLirte5y of tl)c Iiiii)(--rialTobacco

Group Ltd. at liuntirigdon Research Centre. Arrangements for these

tests are now beint,, orilraiiised on a very ,3iiiiilar 1).Isis to the

hyperpla5ia tests at Battelle and a brief review is included with

this review of the main JA%US pror,-ramiiie.

Initially some of the JANUS long-term test samples were examined

independently at Hamburg and Huntingdon. It was found that the

Hamburg results correlated very well with those obtained previously

in long-term experiments, and also in tllc 5hort-term liyperplasia

test. In contrast, the correlation of the Huntingdon results with

these tests was poor. Various iiiiprovetnents liave been made at

Huntingdon and a preliminary assessment of a recent collaborative

test between the laboratories indicates Llzitt ttic restilts tire very

comparable.

c::D
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oti-i,i.rNE1()71-7--

GENERAL

Aitliougli inouse-skii-i1),-iintingis litcely to r(--rriaiiiaii iittl)ort.-Itit

recognised test ol' carciiii)@,t,nesisfoi- soiii(-.cotisiclei-,-tt.)I.ct@i.nicto

come, the emphasis is cliaiil,,ingancl niore iitil)ortiticeis beiiil,-placc,(.1

on assessing materials usiii(-a vtriety of' tecliiijclucs. This is

particularly true when considering new itiziterials. For tobeicco

smolr,etile emphasis oil iiiii@).Iat.ioniLes-Lsiiis sti.11 not resulted in

the development of a routine chronic. tecliiiique, still less on all

acceptable nietliod of test.

It is hoped that o-Lir oi,;n laboratory facilities will be set up

during the coming )recqr. When Lliese I)ecoiiiL, av,-t.i..IabJ.o, the I)roUrciiiiiiie

-will initially be concentrated on developing inlialatiori techniqties

with special attention to the accui:-.itc nic-Lisurciiioiitof i-.Iiedose

retained in the respiratory tract. @leasurenieilt and control of the

dose retained froni different ciparettes is an essenti,-tl prerequisite

for comparing results from inhalation experiments.

With this background, it is anticipated that niouse-skin painting

experiments will be continued.at Battelle and although the denialids

are reducing the next long-term test has already been planned.

Future requirements are somewhat less certain but it is likely tllat

such tests will be required for the exaiiiinatiori of new teclinical

developments in t)ie recotistitutioii process and the incorporation

of different materials or additives in ttie process.

Further efforts will. be coiiceii'tr,-Lted oii Llic devel.(il)ziient or

reliable sliurt- or ittediuiii-tortn to!@L--z issltsl- I)i)tlL

inlialation tociiiiiqLILIS.
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(skiri-pairititit,r)will pr(.)vicl(-a rr-ii;ti)].etitl@;iiisor stiiok(@

condensate. Althoiit-,Iitlii-;test sliould it 1).T-;tCti-Cill)IC tO

assess promotion activ.Lt.y ivitilina -,ix-iiioiiLliI)crio(.1,it i.,;I)ossLl)le

that a longer test period will b-- reLluir(@(-lf'or coil(leriiatesof' low

activity.

The sebaccous gl.,-tzjdtest is I*aVOLired at present, coitil)ared

with the liyperp.Lisii. to.,it, Lltlioul,-ItI)ot)icori-OL;.Itew(31.1.witli I.oll(,@-

term results despite some Aiioinalies appareiit in the results froiii

both procedures. It is exl)ected tliit reqtiirciriontsf'orliyperl.)Iasia

tests Will continue at tltepresent much i-educed level. witli slit,-Iitl)-

more interest being stiowtiiii the seliiccou.- C-laikdtest.

The promoting activity and the possible ijiutai,eniceffect of

snioke will be assessetl :Littwo infial;ttiotiexi)crj.iii(,ilts(]it(-to stii't

.early in the year. The iiizliriobjecti-ve is to obtai.iifirst-haiid

experience of inlialatioii tocliziiques with ittic(-,and liiiiisters. It i.s

naturally hoped that these experiments willlead the inrayto the

further developnieritof ii-ilialationtests, aiid also provide soriie

initial results.

LONG-TER,%[ TEST

A new long-term skin-painting experiiiient lias been planned to

compare, within a single test, the effect of recoristitu tint; tol).-teco

via the PCL and the pnper (Sclii,;eitzer)processes.

This experiment 1)12trincdto sta.rt o;tt-[.viii 1()72bittv

foIIo;%riiiginiticiI de Ia y.@ in obt.-ki IIiIIir t@@ici I j. at Le @1--irist tIi(@

CK;)
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start is li-T-.elyto be f'urtlier (iii(@to tilo viru,-;

infection in the iiiiiiiiariiiii;t.L Oil a 1011('-t.(,'rill it i.-;

logical to delay this oxpi-,riiiiciituiitil tli(@iiii-iiiit cii)be

thoroughly disinfect-c(ltii(Icle,-tiisloc)tol)titiiied.

SIIORT-TERM TESTS

(a) H),Perplasia Test

Due to tile I.arge riuiiiberof' tests sLibitiiLtedozirly in the year

and the additional work involved followirif,-the iilfcction of the B10

animals, the results of a tiunibe:L,of tests are still outstanding.

Although the test wi).l be contiiiued, it is anticipated that the

number of saiiiplessubiiiitted will be sni@-L].)-.

(b) Promotion Test

A further experiment is due to start early in October. Samples

Bg-l and B9-6will be re-examined to assess the ri--producibilityof

the test"and to examine the effect of continuin,- treatment past 30

weeks. The experiment has been desigiied on a statistical basis so

that the effect of DNIBA and condensate dose level and any inter-

actions can be determined. The four remaining samples from the Bg

series will be examined in the saiiiee-xperiiiieiit.Further work will

be dependent on tlioresults of this test.

(c) Sebaceous Gland Test

Requests for to.-@,tsoil a iiiiiiit)ei,of li;tvczitr(.',Idvbeen

received front @toritt-czil.aitclLt)tii:@ville. A furliter scri.t@,.;of' JAL4US CD
(ZD

samples will also be cotisidero(I5o ttic@itthe rclzttit)tibetween ttic

co
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sebaceous Gland test and proiitotiria i(-tivity cziiibe L-xztifi.Lnc(-I.

INIIALATION TESTS

(a) Proniot-LonTest

In this test, which wil.l.tali:capl)roxin)atel)-oiieypai- to coiii-

plete, N-ritothyl-N-iii.t:r-osourei(@INU)will be appl.iod topicallv to

the hall15terlarynx prior to exposure in a liaiiii.)itr(,,type itilialatioi-i

apparatus. Exposure ivili conti-riuefor six iiiontlisat wliictistage

the animals will be sacrificed and serial, sectic)ns of the rr-,spira-

tory tract exaiiiiiied f'or I)attiologicaL changes.

(b) Mutapenesis Test

There is an izicreasiiit-iwi-T-(,ii(@ssoi* Llic iiiil)OrLiticeoc tests

which assess toxic materials in terms of their effects of genetic

processes. In this test, wliicliis of a coijipl.etelvexploratory

nature, male mice will be exposed to sniolc,eaerosol. Subsequentlv

they will be mated and the feniales sacrificed prior to parturition.

The number of pregnant feiiiales,corpora lutea, live and dead

implants will be counted and the results assessed by the Dominant

Lethal Method.

Two JANUS cigarette samples will be examined in this test wliicli

is due to start in October.

co
C..-i
00
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REPORTS

B19 Comparative iiivestigations ozi several carcinogens witti

regard to their proliferation aclivity in the sliort-teriii

experiment and their tuiiiourprovocatiori eff'pct in the

limited long-term experiniont.

B20 Problems associated witli the infection of ASL mice.

B21 Suppression of non-specific ester-@iseactivity iiiiiiouse

skin sebaceous gland by tobacco condensates.

B22 Assessment of acute upper airways irritayicy of a razire

of cigarettes.

SRE/SEW/3.5

13tt,October, 1971

CM)
C----)
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