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Abstract. To evaluate the micronucleus test using fish peripheral erythrocytes to detect genotoxic
pollutants in the water environment, we examined the frequencies of micronucleated erythrocytes
in the observation of 10,000 erythrocytes per individual in Carassius species and Zacco platypus,
captured in upstream, midstream and downstream of Tomio River, which runs through the residen-
tial area of Nara. The frequencies were significantly higher in all sampling stations than those in
goldfish bred in clean water under the laboratory conditions. But the frequencies of micronucleat-
ed erythrocytes in the observations of 3,000 erythrocytes per individual in both species were signil-
icantly higher in only a sampling station. These results indicated that the observations of 10,000
erythrocytes per individual were effective to detect genotoxic pollutants more than those of 3,000
erythrocytes per individual. The frequencies of micronucleated immature erythrocytes showed no
significant increase in all sampling stations from the control levels.

Keywords: micronucleus test, erythrocyte, immature erythrocytes, genotoxic pollutant, cyprinid
fish
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Fig. 1 Micronucleated erythrocytes in (A) Carassius species and
(B) Zacco platypus collected from the Tomio River, Nara, Japan.

Arrows indicate micronuclei.
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Table 1 Frequency of micronucleated erythrocytes in Carassius species collected from the Tomio River,
Nara, Japan
Locality Frequency of microncleated erythrocytes Frequency of immature
in all erythrocytes in immature erythrocytes erythrocytes (%)
Individuals Mean + S.D. Individuals Mean+ S.D. Individuals Mean+S.D.
(/10000) (%) (/1000) (%)
Upstream 1 1 0.016+0.017** 0 0.014 £ 0.038 9.4 3.68+£4.59
2 2 0 124
3 4 - 0
4 4 1 1.2
5 2 0 0.5
6 0 0 1.7
7 0 0 2.4
8 0 0 1.8
Midstream 1 OI 0.026 = 0.017** 0 0.040+ 0.055 9.4 6.039.74
2 3 1 6.9
3 5 0 1.7
4 2 — 0
5 4 1 28.5
6 2 — 0
7 1 - 0
8 4 0 1.7
Downstream 1 4 0.043 £0.02]1** 0 0.067+ 0.082 0.5 1.85£2.09
2 4 - 0
3 5 0 6.1
4 9 2 3.8
5 3 - 0.2
6 4 1 1.2
7 2 0 1.6
8 3 1 1.4
Goldfish 1 0 0.000 + 0.000 0 0.000 £ 0.000 6.2 1.96+2.17
2 0 0 23
3 0 0 1.5
4 0 - 0.0
5 0 0 4.1

** : significant difference from the data of goldfish at p<0.01.
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Table 2 Frequency of micronucleated erythrocytes in Zacco platypus collected from the Tomio River,

Nara, Japan
Locality Frequency of microncleated erythrocytes Frequency of immature
in all erythrocytes in immature erythrocytes erythrocytes (%)
Individuals Mean + S.D. Individuals Mean + S.D. Individuals MeantS.D.
_(/10000) (%) (/1000) (%)
Upstream 1 0 0.014 +0.015 — 0.020 £ 0.045 0 1.63x1.86
2 1 0 0.8
3 1 — 0.2
4 2 0 1.8
5 4 1 1.5
6 3 0 3.5
7 0 - 0
8 0 0 52
Midstream 1 1 0.021 £ 0.016 — 0.020 £ 0.045 0 048047
2 2 0 14
3 3 0 0.5
4 2 0 04
5 5 1 0.8
6 3 — 0.1
7 0 — 0
8 1 0 0.6

Table 3 Frequency of micronucleated erythrocytes in Carassius species and Zacco platypus in the observa-
tion of 3000 erythrocytes

Species Locality Frequency of micronucleated erythrocytes
Individuals (/3000) Mean + S.D.(%)
Carrasius species Upstream 0,0,2,1,1,0,0,0 0.016 £ 0.025
Midstream 0,0,2,0,1,1,0,1 0.021 + 0.025
Downstream 1,2,2,2,0,1,0,2 0.042 + 0.030 **
Zacco platypus Upstream 0,0,0,0,1,1,0,0 0.008 + 0.015
Midstream 0,0,1,0,1,1,0,0 0.013 £ 0.017
Goldfish 0,0,0,0,0 0.000 £ 0.000

** . significant difference from the data of goldfish at p<0.01.
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