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Usefulness of combined with skin comet assay and

skin micronucleus test using same mouse

Tomoyasu TOYOIZUMI', Kumiko KAWAKAMI', Yuzuki NAKAGAWA®, Satoshi NOGUCHI’, Kenji UsuMI’,
Makiko KUWAGATA®, Hajime SUT", Ryo OHTA*, Kohji YAMAKAGE®

The aim of the present study was to explore the usefulness of the new test method. Three carcinogens
(N-methyl-N'-nitro-N-nitrosoguanidine: MNNG, 4-nitroquinoline 1-oxide: 4NQO, benzo[a]pyrene: Bla]
P) were evaluated using the combined in vivo skin comet assay and in vivo skin micronucleus test. In
the 4NQO, significant increases in the percent of DNA (%DNA) in the tail and frequency of MN (%MN)
were observed in epidermal skin cells. In the MNNG, significant increases in the %DNA in the tail were

observed, however there were no significant increases of %MN. In the B[a]P, significant increases in the

%DNA 1in the tail and %MN were observed. This combined test can evaluate different genotoxicity in

same the sampling time. And this test also would lead to reduce the number of animals required.
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Skin comet assay

Skin micronucleus test

No. of % DNA in tail

Frequency of hedgehogs

Group animals Observed No. of
Observed Average (S.D) Observed % of cells MN cells
cells of 100 cells cells hedgehogs
1 100 14.9 (18.4) 100 10 2000 1
Negative 2 100 16.8 (19.8) 100 27 2000 0
control 3 100 16.3 (18.2) 100 16 2000 2
AOO Total - - - 53 - 3
Average * SD. 300 16.0 = 0.9 300 17.7 = 8.6 6000 0.05 = 0.05
1 100 25.0 (18.1) 100 16 2000 2
2 100 20.3 (17.5) 100 15 2000 9
4NQO 3 100 23.6 (21.6) 100 15 2000 5
0.05 w/v%
Total - - - 46 6000 16
Average * SD. 300 22.9 = 2.3 300 15.3 = 0.6 - 0.27 = 0.18"7
1 100 38.3(21.4) 100 25 2000 21
2 100 36.1(21.9) 100 16 2000 18
ANQO 3 100 35.9 (24.3) 100 20 2000 16
0.1 w/v%
Total - - - 61 6000 55
Average * SD. 300 36.8 = 1.5 300 20.3 = 4.5 - 0.92 = 0.13""
1 100 21.0 (23.1) 100 65
2 100 34.8 (26.3) 76 82
oél\if)/g% 3 100 38.4 (23.8) 80 63 Toxicity
Total - - - 210
Average = SD. 300 31.4 = 1.7% 256 70.0 = 10.4*

AOO, Acetone:olive oil (4:1); 4NQO,4-Nitroquinoline 1-oxide

* ** Significantly higher than the negative control at 5 or 1% level (Dunnett’s test, two-tailed).
## Significantly higher than the negative control at 1% level (Dunnett’s test, one-tailed).
" Significantly different from the negative control at 5 or 1% level (Kastenbaum and Bowman's table).
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Skin comet assay

Skin micronucleus test

No. of % DNA in tail Frequency of hedgehogs
Group animals Observed Average (S.D.) Observed % of Observed No. of
o cells MN cells
cells of 100 cells cells hedgehogs
1 100 12.0 (21.0) 100 10 2000 1
Negative 2 100 16.8 (24.0) 100 11 2000 0
control 3 100 9.3 (15.1) 100 9 2000 3
A0O Total 300 - 300 30 6000 4
Average * SD. - 12.7 = 3.8 - 10.0 = 1.0 - 0.07 = 0.08
1 100 12.2 (17.1) 100 28 2000 0
VINNG 2 100 12.1 (18.6) 100 10 2000 0
0.01 w/v% 3 100 9.3 (15.6) 100 11 2000 0
Total 300 - 300 49 6000 0
Average £ SD. - 11.2 £ 1.7 - 16.3 = 10.1 - 0.00 = 0.00
1 100 21.8 (15.5) 100 10 2000 3
MNNG 100 17.5(19.1) 100 16 2000 2
0.02 w/v% 3 100 8.8 (13.4) 100 4 2000 2
Total - - 300 30 6000 7
Average * SD. 300 16.0 = 6.6 - 10.0 £ 6.0 - 0.12 £ 0.03
1 100 25.1(18.7) 100 10 2000 6
MNNG 2 100 20.5 (16.8) 100 12 2000 1
0.05 w/v% 3 100 28.2 (15.8) 100 9 2000 0
Total 300 - 300 31 6000 7
Average £ SD. - 24.6 = 3.9" - 10.3 £ 1.5 - 0.12 = 0.16
1 100 39.4 (16.3) 100 14 2000 4
VINNG 2 100 48.0 (15.0) 100 17 2000 3
0.1 w/v% 3 100 45.7 (13.7) 100 7 2000 4
Total 300 - 300 38 6000 11
Average = S.D. - 44.3 = 4.5™ - 12.7 £ 5.1 - 0.18 = 0.03

AQO, Acetone: olive oil (4:1); MNNG, N-Methyl-N"-nitro-N-nitrosoguanidine

* ** Significantly higher than the negative control at 5 or 1% level (Dunnett’s test, two-tailed).
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Skin comet assay

Skin micronucleus test

No. of % DNA in tail Frequency of hedgehogs
Group animals ) Observed No. of
Observed Average (S.D) Observed % of cells MN cells
cells of 100 cells cells hedgehogs
1 100 12.0 (21.0) 100 10 2000 1
Negative 2 100 16.8 (24.0) 100 11 2000 0
control 3 100 9.3(15.1) 100 9 2000 3
AOO Total 300 300 30 6000 4
Average = SD. 12.7 + 3.8 10.0 = 1.0 0.07 £ 0.08
1 100 10.8 (18.0) 100 7 2000 2
100 12.1(19.4) 100 10 2000 3
BlaJP
0.2 w/v% 3 100 13.6 (18.4) 100 9 2000 4
Total 300 300 26 6000 9
Average = SD. 122+ 14 87 15 0.15 = 0.05
1 100 8.4 (15.1) 100 11 2000 11
100 18.3 (23.4) 100 6 2000 5
BlalP 3 100 9.5(12.9) 100 11 2000 5
0.5 w/v% ’ .
Total 300 300 28 6000 21
Average = SD. 12.1 £ 54 93 x29 0.35 £ 0.1777
1 100 16.4 (23.2) 100 13 2000 5
2 100 16.4 (18.6) 100 9 2000 16
BlalP 3 100 9.4 (17.1) 100 13 2000 13
1 w/v%
Total 300 300 35 6000 34
Average = SD. 14.1 = 4.1 11.7 £ 2.3 0.57 = 0.2877

AOOQO, Acetone:olive oil (4:1); B[a]P, Benzo[a]pyrene
" Significantly different from the negative control at 1% level (Kastenbaum and Bowman's table).
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