Rat Erythrocyte Micronucleus Test - Role of Erythro

of Cigarette Mainstream Smoke

E. Van Miert!, P. Vanscheeuwijck?, sponsor: H.-J. Haussmann?

IPHILIP MORRIS Research Laboratories bvba, Leuven, Belgium; 2PHILIP MORRIS Research Laboratories GmbH, Cologne, Germany

Introduction and Objective

Results

oiesis and Effect

Erikvan.Miert@pmintl.com

The genotoxicity of cigarette mainstream smoke (MS) has been il
test using rats and mice (e.g., Coggins et al., 1990; Izotti et al., 2001).

inthe in vivo

According to OECD guideline 474 (1997), the dose of any chemical tested in the micronucleus test
should be relatively high, i.e.: "...The highest dose is defined as the dose producing signs of toxicity

such that higher dose levels, based on the same dosing regimen, would be expected to produce lethality....".

+ MS from the Kentucky Reference Cigarette 2R4F contains carbon monoxide (CO), ~1400 ppm
at a total particulate matter (TPM) concentration of 1200 pg/l.
+ CO has been reported to stimulate erythropoiesis (Sherpa et al., 1989).
of erythropoiesis on the formation of micronuclei in rats

gate the
exposed to MS.

Materials and Methods

+ Generation according to 1SO protocol (35 mi/pulfin 2 5, each cigarelte puffed once every minute, butt length 35 mm, Vanscheeuwiick et &l 2002)
+ Determination of concentrations of TPM, CO, nicotine, and selected aldehydes (formaldehyde, acetaldehyde, acrolein) al the breathing zone of the animals.

+ Female Sprague-Dawley rats, 200 £10g (mean + SD) at start of inhalation, 8 ratsigroup

+ Nose-only exposure, 2 x 1 h with a 30-min fresh air exposure break for 4 conseculive d

+ Exposure to fresh ai (sham), 10 250-1250 g TPMI| (S from the Kentucky Reference Cigarette 2R4F), or 10 1250 g TPMII (M from the Kentucky
Reference Cigarette 2R1)

+ Exposure to CO: in combination with fresh aif o with 2R1 MS

+ Mouse recombinant erythropoietin (EPO), (Rache cal. no. 11 276 964 00L) treatment, 30 or 100 Urkg, ip. daily for 4 days

+ Positive control substance: cyclophosphaide (CPA) (Sigma, C-0768), 1.5 or 15 mghkg, single ip. injection 48 h before saciiice:

+ Retro-orbital blood sample collction, 24  after last expostre (or 48 h after single CPA treatmen)

+ Processing of samples: according to MicroFlow® -Ral Kit (Liron Laboralories, Rochester, NY)

+ Cell enumeration dane using flaw cylometry analysis by Liton Laboratories.
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Test Atmosphere Characterization

Group M co
(ng/l) (ppm)

sham <qL <qL

Ms250 27x 8 259% 10
MS500 S03:24  543: 29
MSs750 740+ 0 795 33
MS1000  1011:ls  1009% 15
MS1250 126267 13472147

Remarks: M from Kenlucky Reference Cigaretle 2RAF
L: quaniitation Imit
{6 THE QL = 12 Jg1: for CO: QL = 5 ppm; means = SD, N =4

+ MSinduces an increase in the proportion of MNRET and RET.
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Test Atmosphere Characterization

Group M co
(Hg/) (ppm)
sham <qL <qL
2RaF 1285420 1417437
2RL 1237+ 0 703418
2R1+CO 1255+ 9 1315472
co <qL 133118
EPO (sham) <QL <qL
2RI+EPO 1237+ 9  703+18

Remarks: QL quaritatiop it
for TPM: QL= 12 gl for CO: QL= 5 ppm; means 5D, N =4

« Exposure to CO or treatment with EPO, alone
or in combination with MS, increases RET.

+ Exposure to CO or treatment with EPO in
combination with MS increases MNnRET.

« Thereis an influence of RET on MnRET.

Test Atmosphere

Group TPM co
(Hg/l) (ppm)
sham <QL <QL
MS300 304+13 319+14
g MS600 594 +11 608+ 7
2 MS900 906+ 2 900+ 4
€ MS1200 117734 112351

Remarks: 1S from Kentudky Reference Cigaretls 2RAF
OL: quaniiation it
for TP QL= 12 g for CO: QL =5 ppm; means = SD, N =4
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Troatmont
« Treatment with EPO increases RET and MnRET.
* No effect of MS inhalation on micronucleus formation.
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« EPO in combination with a non-cytotoxic dose of CPA (1.5 mg/kg)
increases MNnRET and RET dose dependently.
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open symbols represent no CPA and o EPO treatment

Summary

« Erythropoiesis is stimulated after:
- exposure to MS (probably due to CO)
- exposure to C
- treatment with EPO

« Anincreased proportion of RET results in an increased proportion of
MnNRET after:
- exposure to MS
- administration of the positive control CPA

Conclusion

* We have

that the of
ion of inrat blood.

=) Enhanced erythropoiesis influences the proportion of micronucleated
reticulocytes after exposure to MS.

« Further studies are needed to determine how much of the MS-induced
increase in MNRET is due to MS constituents other than CO.
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