
EXAMINATION OF CIGARETTE SAMPLES

Author S.E.Jarvis

Four cigarettesampleswere receivedforanalysisoftheirgenotoxicpotential
in3 invitrobioassays.The sampleswere as detailedbelow:

Standardreferencecigarette(CODE CK28).

UntreatedTestcigarette(CODE 837).

2 VariablesoftheTestCigarettepreparedby differenttreatments(CODES
645 and 772 ).

These sampleswere evaluatedusingtheChromosome damage assay (CHO
cells),theMicronucieusassay (V79cells)and the Unscheduled DNA
synthesisassay(hepatocytes).

Statisticalanalysiswas performedusingthestudentsttestwitha pooled
standarddeviation.
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RESULTS

I.Chromosome AberrationAssay.

This assay was performed on one occasion.usingtriplicatecultures,up to a
maximum level of 75 ug / ml PMWNF (ParticulateMatterWater and
NicotineFree).The degreeof cytotoxicityof each sample is shown in
Figure1.

For chromosome aberrationsthe.CK28 sample produced a clearpositive
cose response.The other3 samples gave eithera shallowerresponse (837
and 772)or a flatnegativeresponse(645)(Table1,Figures2 - 5).Doses
above 75 ug Imi were not scored due to the high cytotoxicityof the
condensates.

Table 1.
Summary of Chromosomal aberrationdatafrom 4 cigarettesamples.

Sample Dose ugimi Aberrations1100
Code (PMWNF) cells(mean:tSD)

Control 1% DMSO 4.85 ± 2.43

EMS 2 mg ml -1 71.25t 13.90 ...

CK 28 25 10.33 2.88 ..
50 1 22.33 6.81 +++
75 37.00 9.54 ...

837 25 5.33 3.78 NSO
so 10.0t 1.73
75 17.63 5.03

772 25 6.33 1.35 ++
50 6.33 ± 4.16 NSO
75 12.00± 4.00 ++

645 25 4.67 ± 2,52 NSD
so T-6.00 ± 2.64 NSD
75 2.50 ± 2.12 NSD

SD Standard deviation
+++ Significantlydifferentfrom controlat99 % confidencelimits(CL).
++ Significantlydifferentfrom controlat95 % CL.
NSD No significantdifferencefromcontrol.
EMS Ethylmethane sulphonate.

C=)
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A statisticalcrosscomparisonofallsamplesat75 ugImlwas performedand
thefollowingisa summary of thefindings:

Differencesbetween cigarettesamt)lesat 75 ug ml PMWNF in the
chromosome damage assay.

Code CK28 1837 1772 1645

CK28 ++ ++

837 NSD ++

772 NSD

1645

... Significantdifferenceat 99% CL.
++ Significantdifferenr-eat 95% CL.
NSD No significantdifference.

Summary -Chromosome Aberration Assay.

At the highesttesteddose of 75 ug I ml the data indicatethat all
condensates, except thatfrom treatedsample 645, induced a statistically
significantincreaseover controlsinthe levelsof aberrationsseen inCHO

cultures(at99% confidencelimits).

Closeranalysisofthe resultssuggests thattreatmentmethod 772 produced
no significantdifferencesin the clastogenicactivityof condensate when
=mpared tothe untreatedsample 837.

Treatment method 645 however did produce a condensate with significantly
reduced activityin CHO cultureswhen compared to itsuntreatedversion

837 (95 % CL).

C:)

C:)
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2. MicronucieusAssav :

Based on the resultsfrom previous studies.a dose of 30 ug Iml PMWNF, in
triplicatecultures,was chosen for allcigarettesamples. The standard

micronucieus assay was performed using the V79 Chinese hamster lung cell
line.Table 2 gives detailsofthe cytotox@cityofthe samples (as measured by

the percentage ofbinudeate cells)toge*lherwiththe correspondinglevelsof
induced micronuclei.These resultsare snown graphicallyinFigures 6 and 7.

Table 2 :Summary of induced micronucleiinV79 cellswith 4 sample

cigareftes.

Sample % Binucleatecell Micronuclei/1000

population t SD Binucleate Cells

I I (mean:tSD)

Control 71.25 1:6,46 8.35 t 4.78

Mitomycin C 39.03 --3.31 26.66 t 3.50 ...

(0.1 ug mi -1)

CK 28 27.68 t 5.16 31.60 t 1.96...

837 31.83 ± 4.93 23.24 ± 5.09 ++

645 42.97 ± --,.03 22.18± 1.46...

772 44.62 ± 2.60 1B.90 :t3,44

+++ Significantlydifferentfrom controlat99 % CL.
++ Significantlydifferentfrom controlat95 % CL.
NSD No significantdifferencefrom control.

A statisticalcross comparison of all samples was performed and the
followingtableis a summary ofthefindings:

Differences between cigareftesamples at 30 ug I mi PMWNF in the

rnicronucleusassay.

Code CK28 837 1772 1645

CK28 NSD ii0 1+++

837 NSD INSD

772 NSD

1645

... Significantdifferenceat 99% CL.

NSD No significantdifference.

Summary -Micronucieus Assay.

Allfourcondensates induced levelsof micronucleiwhich were significantly
higher than those of thecontrolsi.e. a positiveresponse.

Closer statisticalanalysisindicatedthatneithertreatment(samples 772 and

645) had produced any significantchanges inthe genotoxicpotentialofthe
condensate in comparison to thatfrom the untreated' parent ' cigarette

(837).

BATCO document forProvinceofBritiShColumbia 20 April1999

BATCO 00112943



Fi; 6

BinucleatePopulationof V79 CellsExposed

to CigaretteSmoke Condensate from 4 Cigarettes

(30 tLgIml PMWNF)

loo-

% Binuc*ZO
Caft

so -

60 -

40

20

0
Control Mromycm C CIK:A 837 r>45

DMSO 0.1ag Irri

Ftgi7

Induced Micronucleiof V79 CellsExposed

to CigaretteSmoke Condensate from 4 cigarettes

(30ILgImi PMWNF)

40
MN Cl 1000

814C

30

20

10 -

0 C=)Control Nimomycin C CK:S 83-1 64WS
C:)

omso 0 ug fm

MNC -MierDnuctemedCalls
BNC -BinucleatedC ws

C7%

BATCO document for Province of BritishColumbia 20 April 1999

BATCO 00112944



3.Unscheduled DNA Synthesis assay

All4 cigarettesamples were testedatclosesof 10,25 and 50 ug / ml inthe
standardin vitroUDS assay usingtriplicateculturesof rat hepatocytes.
Table 3 shows themean net nucleargrains(NNG) induced per cellfrom
each close.(See alsoFiguresB-11).

Table 3 : Mean NNG per cell induced in hepatocvtesby 4 sample
cigarettes.

Sample Code Mean NNG per cellwith dose ug /ml
10 25 so

CONTROL 0.78 :t0.94
AAF 95.6 ± 54.0
CK28 1.60t 0.30 1 8.00± 0.75... TOXIC
837 -0.66t 2.11 1 2-20:t1.44Nso 7.20 4.55
772 1.03t 0.70 1 2.36 t 0.57 NSE) 3.03 0.42 +
646 1.00 t O@68 1 0.97 -.0.83 NSO 1.80 1.15 @-0-1
... Significantlydifferentfrom controlat99 % CL.
++ Significantlydifferentfrom controlat95 % CL.
NSO No Significantdifferencefrom control.
AAF 0.1mM 2-Acetylaminofluorene

A furtherstatisticalcrosscomparison ofthedataat25 ug /ml and 50 ug Imi
was performed,the followingtablessummarise thefindings;

Differencesbetween cigareftesamples at25 uc:/mi PMWNF in theUDS
assay.

Code CK28 1837 1772 645
CK28 +++ +++

837 NSD NSD
772 NSD

1645

+++ Significantlydifferentat99% CL.
NSD No significantdifference

Differencesbetween cigareftesamples at SO u-q mi PMWNF in the UDS
assav

Code 837 1772 1645
837 INSD INSD
772 NSD

645
NSO No significantdifference. C:)
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Summary - Unscheduled DNA SynthesisAssay,

Condensates CK28, 837 and 772 produced weakly positivedose responses
ininduced levelsof unscheduled DNA synthesis.Condensate 645 produced
no significantinducfioninUDS and can be consideredtobe negativeinthis
assay. F taistlicalanalysisindicatesthattreatments772 and 645 at
both 25 uarntdhw5lrmg,@mi produced no significantchanges in the genotoxic
potenbaloftheto6densateof the untreated'parenfcigarette837.
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