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PROJL)CT JANUS

ANj'qUALREPORT 1268/69

As with the previous years, the major portion of the work on

Project JA14USat the Battelle Institut, Frankfurt-am-Miain,is concerned

with the examination of smoke condensate by a series of long-term skin-

painting experiments. All the mice in the first experiment are now

dead and the detailed histological examination of the sections will be

finished in the next few weeks so that the complete data should be

available for statistical analysis by the end of 1969.

Samples of cigarettes continue to be examined on a routine basis

by the TiyperplasiaTest, but the use of the Ciliastasii Test was termin-

ated in March.

Mi(i-waythrough the year, Dr. Miedreich, the leader of the Project

JANUS team at Battelle, left Frankfurt. His departure necessitated a

degree of re-organisation of the staff at Battelle. Dr. Hofmann took

over as leader of the team and has overall responsibility for the Project.

Dr. Kiendl is responsible for the skin-painting programme (long-term testa)

and Dr. Kramer joined the team to assist Dr. Konigsmann with the patholog7.

Dr. Militzer corit6inuesto operate the Hyperplasia Test.
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Each Yeat's to be completed

ar.d an ind4@eac;ion is --.ven *--clo,,:of ,'--.c tL)date, toge7her

with the lei-i-tliof tit:.e'che has bee::i'-.-ipro@-ess.

'@@O @'152

'2he s;noke condeisate a flue-cui-ed lari-,a (C:@102) 'olend was

examined. The zajor, but ;;erhaps s4.n,ple,@-in,of this first experirrent

v:asto demo:istrate -that a lo,-Z-uerr,test could be carried out succes---

lly at B,--ttelle.At same rime, the ttlio,-igenicresponse_u

Io this cordensate prov-*@desa usefu'L "beno.,i-.,nar'r-.:@or re.lerence point for

comparisin with the results from other lon_7--@ez-.mtests carried out under

Project TANJUS,P-nd,to a deeree, for corparison with experimental results

obtai-,iedelsewhere.

The hi-gh tumour rezponse and the loric 14-fe expectancy of the mice in

the Battelle experiments means that tiehave a senlitive test procedure

corrpared, for example, -,qi-thT.R.C. flarrofrate.

Exper@.r-..entBl (1,36 - All riiieec'@,@ad

In thi.-3experiment, t',--ci.--aret@.,@.;.:@edi.--@sidt@nt@---.-ilw-@'@.hthz,.@-.in the

first experiment. VTqerea@ L-:),:-iry.-iff-vol,,incof --,5ml

was used to smoke the in ::x,'.erit.-,entBl a ran,7,0uf -)uff-volIL-n--s

(10, 25 and 50 ml) was used.

The indication from the results, viiichhave recently been confirmed

by a T.R.C. e.,cperi-rertnt liarrogal@.e,is that the larger the puff-voliu7,e,

the lower is the activ4.ty of the c,)nd@2rL:;ate..

;-'Xpprim.:@nt L@LO- ite@riks' - 7fl

Th'A.sexl)eri,-,ientis ;rAnex=inatio!i of a "typical" U.S. X.S.F.T. eigarptte.

The current I-,-idi.cationfrcm the rc-oults is that the activity ol'the c(,'nde.-Isate

C.
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is similar, but probably less than that from the cigarette containing

flue-cured lamina.

Experiment B) (128 weeks) - In progress

A cigarette made from 100% PCL is being examined in this experiment.

The PCL was made in Montreal: the flour was prepared from CNI02 lamina

and the binder from Canadian stem.

It is clear from the current results that the activity of this con-

densate is less than that from flue-cured lamina. This is an encouraging

and imoortant finding.

Experiment B4 (92 weeks) --In t)rogress

The cigarette for this experiment was made from equal portions of

flue-cured lamina (CN102 blend) and Canadian stem (as CRS). As an

approximation, therefore, it contains the "starting tobaccos" in the

proportions which are used to made PCL.

The current results indicate two important findings:

(a) Increasing the level of CRS leads to a reduction in the specific

activity of the condensate (Experiment B4 vs. Experiment BO).

(b) The processing of tobacco into PCL leads to a reduction in the

specific activity of the condensate (ExperimentB3 vs. Experiment B4).

.ExperimentB5 (92weeks)- In progress

As there is no guaranteethat the responseof differentbatchesof

mice is the same, the condensatesused in ExperimentsBO, B2 and B3 are

being re-examinedin this experiment. There is no indicationthat a

-largechange in the responseof the mice has occurred.

A second pointbeing examinedis the effectof changingthe puffing

frequencyfrom once per minuteto three times per minute. The current

resultsindicatethatthis changein puffingfrequencyhas little,if
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any, effect on the specific activity of the condensate.

lzxperimentsB6 and B7 (48 weeks) - In progress

Two experiments were combined so that the effects could be examined

of:

(a) A changein strandwidth(3o,60and120cpi)usingtwotypesof

tobacco.

(b) Yeast treatment of flue-cured tobacco. The process was based upon

the earlier work under Project AIRFERM.

Whilst it is too early in the experiments to draw firm conclusions,

and it must be emphasised that the picture could change in the next few

months, the initial results indicatethat:

(i)The effect of a change in strand width is such that a minimum

activity is associated with 60 epi. The differences, however,

are only small.

(ii) Yeast treatment might lead to a small reduction in the specific

activity of the condensate.

HYPERPLASIA TEST

During the year, over forty samples of cigarettes were examined by

the Hyperplasia Test. Several of these were semi-commercial samples

examined at the request of Monzreal, Louisville and Hamburg. The coating

of cigarette paper with aluminium was shown to have no effect on the

response in the Hyperplasia Test. As part of a joint exercise with Harrogate

and Battelle, Geneva, a series of eight T.R.C. samples were examined.

These samples involved changes in circumference,.epi and paper porosity,

but no clear trends were apparent in the Hyperplasia results.
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A seri-ez-of of cO:,.tairiligPCr- or Batex

made from to'czLcco6 -.@,-as --*- An important

inference from the resultz was t"^at not only does the nroc.@zs affect the

activity of the condensa-@a but the ra--ure of the starting tobaccos is

also of signi.@icz@nce.

CILIA@-TAS-TS TESTS

3efore the work was @-@-r:rirated4.n%!arc-..,.----@--@tellehad examined 24

samples of cigarettes 'oy Clr-..i and Rabb-*.t'Trachea tests. In no

case, however, was a lo,.,i@-.:;x4@c4-ty observed. Th-*@s,perhaps, was

largely to be expected s-@'neethe of the samples were plain

cigarettes which had been '--y'@lieHyperplaoiatest and their evaluation

ny the Cil4@astasis tests r.-z-;@ni-yto corplete the biologicr-1

'Pven the few fil-.E;r-t4.p-@edsamples (e.g. bondod polyu--ethaneassay.

examined were not expected to have a low smoke tox-*@c4@tybut were examined

as a safeguard against ,.-.izzingthe "unforeseen" result.

M.4,S'-7-CELLS

There is a claim in litera-.*ureth@-t, prior to the appearance of

a papilloma, there is an ir-creasein the number of mast cells in the

epidermis of a mouse. it N-aspossible, therefore, that a monitor of mast

cell concentration might form the 'oas4@sof a usef,il short-term test.

Battelle examined a number of skin-sec'uions from the mice which had died

during the long-term Exper4@.mentBO, 'outthe res,,iltswere not encouraging

and the approach was term4@::,ated.

FREI AND SREPHFNS

Frei and Stephens have pub'-is'lcc*.a paper on the response in the

mouse ear to the appl'.caticr,of chemic,--Is-vthichare k-io,,v-nto be promoters

of carcinogenesis. -,;n--@artooica preliminary examination of the
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effect of painting the ears of mice with smoke condensate. Again,

however, the results obtained were not encouraging and this work was

also terminated.

GOELr'-TC-= TEST

In the early part of the year discussions were held with Professor

Lynne Reid and Dr. Mawdesley-Thomaz. on the proliferation of goblet cells

which occurs when a rat is exposed to an irritant. At that time it

seemed feasible to develop a Goble--Cell Test for the examination of

cigarette smoke.

Subsequent work by the Huntingdon Research Centre indicated that

the initial promise of the work w,--4snot being maintained. This, coupled

with the failure of the "Harrogate Smoker" to provide a satisfactory

system for exposing rats to smoke, caused further work at Battelle on

the development of a test procedu-.-:!to be suspended. It is possible,

however, that the approach might b@--re-opened if further work by the

Huntingdon Research Centre indicates that it is worthwhile.

CZ)
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ourLINE 1969/7o

Gr-iir-@RAL

The current contract with the Battel-leInstitut expires in March

1970, and to continue the work it will be necessary to negotiate an

extension.

For the next few years, the long-te--7nmouse test is likely to

remain a major test by which modified cigarettes are judged. It is

possiblethat, in time, this test might be replaced by Inhalation Tests

in which animals are exposed to cigaretse smoke. However, inhalation

tests are not yet developed. For examp7@e,a degree of publicity, parti-

cularly in the German press, has been g@.7en to the inhalation work of

Dontenwill at Lokstedt, in which he has exposed hamsters to cigarette

smoke. At present, however, he has onl7 produced "tumour-like" changes

and not malignant tumours in the hamste--s,and it will be some considerable

time before a test is developed which cculd be used to compare the effects

of the smoke from different cigarettes.

It seems essential, therefore, that the long-term skin-painting

test should be available to B-A.T.. As specialised facilities and personnel

are required for this type of work, it would be difficult to switch from

Battelle in the near future and undertake the work elsewhere.

It would seem worthwhile to allocate approximately 20% of the costs

involved in a new contract to allow Battelle to continue to examine samples

of cigarettes on a routine basis by the rqperplasia test, and also to

undertake feasibility studies of other tests of interest to B-A.T.
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LONG-TERM TESTS

A main aim of undertaking the long-term tests is to provide infor-

mation to assist in the design of a modified cigarette which has a low

mouse-skin response.

From a review of the factors involved in the design of a modified

cigarette, it appeared that the work in -theimmediate future should be

concentrated on the examination of sheet mazerials.

A new experiment (Experiment BS) will be starting in October and

involves a-,iexamination of PCL from Louisville (X-PCL-5), and a Celanese

smoking material (1--308). Cigarettes containing 100% of the sheet materials

will be examined, together with cigarettes containing a blend of sheet

material and tobaccos.

Also included in Experiment B8 is an examination of the effect of

a silica gel filter. A forthcoming publicationfrom Harrogate will show

that when a solution of a purified fraction of smoke condensate is passed

through a bed of silica gel, then a loss in mouse-skin activity of the

solution occurs. Consequently, the silica gel filter is being examined

to determine whether a reduction in activity occurs when smoke is passed

through a bed of silica gel.

The experiment, therefore, involves six samples:

(i) Control tobacco

(ii) Blend of 40% control tobacco : 60%X-PCL-5

(111) 100% X-PCL-5

(iv) Blend of 40% control tobacco 60% 1-308

(V) 100% 1-308

(vi) Control cigarette with silica gel filter.
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An inference which can be drawn from a comparison of the long-term

results from Battelle, Harrogate, and Lokstedt, is that the activity of

the condensate from a Gerlach sheet is less than that of the condensate

from PCL. It is proposed to confirm this inference in a test which will

start in March, 1970. At the same time, a PCL sheet incorporating the

"Gerlach additives" will be also examined to determine whether these

additives lead to an additional reduction in the activity of the condensate.

A second feature of this March experiment is an examination of the

effects of an ethanol extraction of tobacco. Lokstedt have shown that

extraction with ethanol of a German blend leads to a 35% reduction in the

activity of the condensate and it is of interest to determine whether a

similar reduction in activity occurs when a flue-cured blend is extracted.

An important extention of this work is planned. Extraction with ethanol

removes a major portion of the nicotine from the tobacco. It is intended,

therefore, to concentrate the extract and,add the concentrate back to the

tobacco. It is possible that the simple process of "separating"and

1'recombining"tobacco constituents leads to a reduction in the activity of

the condensate.

Finally, it is intended to determine whether the beneficial effect

of "extraction" and of "Gerlach process" 'canbe combined, i.e. make a

Gerlach sheet from extracted tobacco. In this way it might be possible

to obtain a conden-s-atewith very low activity.

The samples involved, therefore, in the March experiment are:

(i) Control tobacco

(ii) Gerlach sheet from control tobacco

(iii) FCL sheet from control tobacco, but incorporatingthe Gerlach additives

(iv) Control tobacco extracted with ethanol

CD
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(v) Extracted tobacco with the addition of the concentrated ethanol

extract

(vi) Gerlach shet-t-fromextracted tobacco

The Animal House at Battelle has limited capacity and a major factor

which determines the starting date of a new experiment is the length of

time taken for sufficient mice to die and thereby create space to house

• new intake of animals. At the present time, it appears feasible that

• third experiment can be started in the later part of 1970.

Experiments completed elsewhere have shown that the addition of

sodium nitrate to tobacco leads to a marked reduction in activity, i.e.

the incorporation of chemical additives provide the possibility of a

fibreak-through"in the search for a low activity condensate.

The third experiment, therefore, will probably involve the examination

of a series of chemical additives. It may be desirable in this experiment

to examine the mode of addition of the chemical, e.g. the effect of adding

the chemical to the surface of cut tobacco may be different from that

produced when the chemical is incorporated into a "PCL mix."

Possible alternatives for this third experiment are a further

examination of stem (e.g. WTS on different types of stem) or an examination

of an annular cigarette, i.e. a cigarette in which PCL or other material

is lo
-
calised in the axial portion of the cigarette.

HYPERPLASIA TEST

The tests in hand include the examination of a series of filters

containing water and samples of cigarettes from Sydney and Louisville. It

is anticipated that in the coming year, the heavy demand for samples to

be examined will continue.

CZ)
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Title R@p6@t N6.

The Tumorigenic Index. B-11

Hyperplasia Test: Part IV - Progress Report, October 1968. B-12

Skin-Thickening Test: A Report to T.R.C. B-13

Further results of work aimed at the development of a
Goblet Cell Test B-14

Mast Cell counts in the skin of mice treated with tobacco
smoke condensate. B-15

Ciliastatsis tests: Part IV - Progress Report, January 1969. B-16

Ciliastasistests: Part V Progress Report, September 1969. B-17
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