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The micronucleus formation in peripheral blood of
mitomycin C-treated mice using supravital
staining with acridine orange
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ABSTRACT : In this study, the micronucleus test with peripheral blood using acridine orange coated slides
was evaluated in mice treated with mitomycin C(MMC) at doses of 0.5, 1.0 and 1.5 mg/kg body weight. The
peripheral bloods were obtained at 0, 24, 48 and 72h after treatment. The frequencies of micronucleated
reticulocytest(MNRET) in the MMC-treated groups increased dose-dependently, and showed a peak time at
48h after treatment. We also performed the sex differences of MNRET frequency in 0.5 mg/kg MMC treat-
ed group, and we observed no sex differences in this experiment. And we evaluated the usefulness of a
direct acting clastogen, N-methyl-N-nitrosourea and a indirect acting clastogen, benzo(a) pyrene as the po-
sitive control in this supravital micronucleus test. They also caused a significant increase in MNRET fre-
quencies. These results suggest that the supravital staining micronucleus test using MNRET can be useful
tool to evalulate the quantitative and qualitative assessment of genotoxicity in vivo compared to classical in
vivo micronucleus test using bone-marrow cells.
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Table 1. Time-response of MNRETs frequencies in different
scoring time of supravital stained slides induced by single ad-
ministration of MMC

Treatment (h) MNRETs/1,000 RET,!

Exp 1 Exp 2 mean +SE
1 12 18 15.0£3.0
2 10 21 155+5.5
6 19 15 17.0+£2.0
12 15 17 16.01 1.0
24 22 16 19.0+3.0

'1,000 RETs were analyzed per each slide.
*Peripheral blood was collected 48 h after MMC(1 mg/kg, i.
p.) injection.
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Table 2. Time-response of frequencies of MNRETSs induced
by a single i.p. administration of MMC

MNRETs/1,000 RET!

Treatment (h)’

individual values mean + SE

0 3, 1, 4, 5 0 2.6+09
24 5 3 7, 5 7 54+0.8
48 29, 26, 32, 22, 28 27.4+1.7
54 28, 23, 28, 25, 23 25.4+1.1
60 15, 19, 15, 15, 23 17.4+1.6
66 11, 8, 11, 11, 9 10.0+0.6
72 9, 9, 6, 4, 8 72+1.0

'1,000 RETs were analyzed per each animal. Peripheral
blood was collected 0-72 h after MMC injection.
MMC(1 mg/kg, i.p.) was intraperitoneally injected.
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Table 3. The frequencies of MNRETSs induced by a single i.p. administration of MMC

Treatment® MNRETs/1,000 RET!
(mg/ke) 24h a8h 72h
ind. val mean+ SE ind.val. mean+ SE ind.val mean +SE
0 4, 5 4, 4 3 40+03 5 3 3, 1 34%038 12, 3, 2, 4, 2 46+42
0.5 7, 3, 8 8 4 60+23 15, 26, 16, 18 182+45** 7, 3, 3, 8, 3 48+%25
1.0 4, 8 12, 9, 12 9.0x1.5* 17, 30, 23, 29 23.6+26** 10, 7, 10, 8 9 88+0.6
1.5 15, 14, 13, 16, 15 14.6+0.5** 36, 39, 26, 31 322+424** 6, 7, 10, 16, 12 10.2+1.8
1,000 RETs were analyzed per each animal.
*MMC was intraperitoneally injected. Peripheral blood was collected at 24h, 48h and 72h after MMC injection.
* **Significantly different from the control group at p<0.05 and p<0.01, respectively (Student's t-test)
Table 4. Sex difference in the time-response of frequencies of MNRETSs induced by a single i.p. administration of MMC
Treatment® MNRETSs/1,000 RET,
) Male Female
individual values mean + SE individual values mean=+SE
0 0, 1, 2, 1, 0, 0 0.6+0.3 1, 0, 0, 1, 2, 1 0.8+0.3
24 0, 1, 3, 1, 1, 2 1.3+0.4 1, 3, 2, 2, 0, 3 1.8+0.4
48 14, 14, 10, 9, 18, 15 133%1.3** 10, 8, 19, 15, - - 13.024%*
72 8, 5, 9, 10, 18, 15 10.8+1.3** 6, 4, 3, 7, 9, 13 7.0+ 1.4**

'1,000 RETs were analyzed per each animal.
MMC(0.5 mg/kg, i.p.) was intraperitoneally injected.

**Significantly different from the control group at p<0.01 (Student's t-test)

Table S. Sex difference in the dose-response of frequencies of MNRETs induced by a single i.p. administration of MMC(1 mg/kg)

Treatment? MNRETs/1,000 RET,
(mg/kg,i.p.) Male Female
individual values mean+SE individual values mean+SE
0 2, 0, 2, 1, 0, 1 1.0+0.3 2, 1, 0, 0, 1, 3 1.1£04
0.5 15, 26, 16, 1, 18, - 16.2+0.6** 9, 13, 5, 8, 10, 8 9.6x0.9**

1.0 18, 22, 20, 21, 18, 22 20140.7** 13, 25 23, 18, 20,
241410 32, 25, 33, 31, 23,

1.5 28, 22, 26, 21, 24, 24

16 19.11+1.8**
27 285+1.6**

11,000 RETs were analyzed per each animal.
*MMC(0.5 mg/kg, i.p.) was intraperitoneally injected.

**Significantly different from the control group at p<0.01 (Student's t-test)
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Table 6. The clastogenic effect of model carcinogens

Treatment® MNRETs/1,000 RETs'
@ip) individual value mean + S.E.
MNU 40 mg/kg 34, 29, 43, 44, 37 37.442.80**
B(@ap 150 mgkg 8, 7, 7, 8, 7 7.410.24**

MMC 1 mg/kg 27, 31, 24, 25, 24 262:£1.32%*

1,000 reticulocytes (RETs) per animal were examined and
the frequency of MNRETs was scored.

*Carcinogen was administered intraperitoneally.
**Significantly different from the control group (1.0+0.3) at
p<0.01 (Student's t-test)

Table 7. The vehicle effect on MMC-induced MNRETs
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Ao ehbA) gpgkor SHMS AR FAE 4
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MMC 1 mg/kg, 13} 2olE-2191 MNU 40 mghkg, =% 27'<]- I3
FE2Q Bap 150 mgkgs EFFARst] 2sigAuln
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Treatment? MNRETSs/1,000 RETSs!
(MMC 1 mgkeg, i.p.) 48h 54h

ind.val. mean+ SE ind.val. mean+ SE
None 22, 21, 26, 33, 19 244+25 25, 21, 27, - - 2.3+18
Corn oil 22, 14, 21, 21, - 19.5+1.6 19, 18, 23, 21, 18 19.8+1.0
Saline 26, 18, 26, 22, 22 22.8+1.5 21, 23, 24, 22, 24 22.8+0.6
Olive oil 21, 21, 19, 17, 19 19.44-0.7* 24, 19, 18, 18, 20 19.8+1.1

'1,000 RETs were analyzed per each animal. Peripheral blood was collected 48h and 54h after MMC injection.
*Vehicle (0.1 ml/25 g, p.o.) was adminstered orally for 7 days. Immediately after the last dose of vehicle, MMC (1 mg/kg, i.p.) was

given.

*Significantly different from no treatment group at p<0.05 (Student's t-test)
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