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Abstract: Micronucleus test nucleus abnormality test and comet test were applied to explore the effects of the wa—
ter pollutant on three genetic toxicity indexes namely micronucleus frequency nuclear anomalies frequency

DNA fracture of Rana nigromaculata sampled from five sampling points of Zhangze Reservoir. The results of micro—
nucleus test showed that the erythrocyte micronucleus frequency of all sampling points was significantly higher than
that of the negative control ( P <0.01) except for that of Zetou. The highest micronucleus frequency was 6. 87%o
at Dianshang located in the entrance of the reservoir and the micronucleus frequency decreased gradually at three

sampling points located in the upstream midstream and downstream 1. e. Xiahan (5.45%0) Taishang ( 3.
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71%o0) and Zetou (2.33%c) . The results of nucleus abnormality showed that nuclear abnormality frequency of the
erythrocytes at all sampling points was significantly higher than that of the negative control ( P <0.01) . The change
trend of nuclear abnormality of all sampling points was consistent with that of the micronucleus test. The results of
comet test showed that both the tail length and the tail moment of the erythrocytes were significantly higher than that
of the negative control ( P <0.01) at all sampling points and the change trend of both the tail length and the tail
moment was consistent with that of the micronucleus test. By comparing and analyzing four indexes of Situ and Tais—
hang both located in the midstream it is found that no significant difference ( P >0.05) was observed in the micro—
nucleus frequency nuclear abnormality and comet tail length but there was significant difference ( P <0.05) in
the comet tail moment. In conclusion the water from different sampling points in Zhangze Reservoir showed high
genetic toxicity which mainly caused chromosome ( DNA) fracture. The genetic toxicity indexes of all sampling
points varied consistently with the pollutant change of the water body so the genetic toxicity of the water body can

be detected effectively through the three methods mentioned above.
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Fig. 1 Map for sampling sites
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Fig. 2 Photomicrographs in erythrocytes of Rana nigromaculat tadpoles with micronucleus and anomalous nuclei

(A: normal nucleus; B-C: micronuclei; D: binucleated; E: trebled; F: seedless; G: nuclear vacuoles; H: blebbed; I: notched; J: pyknosis)
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Table 1  Micronucleus frequency in erythrocytes :
of Rana nigromaculat tadpoles from different S1
sampling sites 2 2
/%o 3 S5 2
Sampling  Total number ~ Micronucleus Micronucleus (P>0.05) .
sites of cells number frequency /%o 2.3 DNA
CK 10 656 18 1.66 + 0.36 **
Sl 10 321 78 6.87 = 1.01"
S2 10 513 54 5.45 + 0.65® ° DNA
$3 10 412 38 3.71 = 0.49
4 10 343 26 2.33 £ 0.68 ( 3A);
$5 10 301 37 3.37 + 0.40° DNA o DNA
rasb.end  Duncna P <0.05; A\B.C.D  Duncna P
<0.01; () ( 3B~3D),
Note: a b ¢ d indicatethe results assessed by Duncan test at P < DNA 3
0.05; A B C D indicate the results assessed by Duncan test at P < ( P<O.
0.01; different letters in the same row indicate significant differences
otherwise insignificant. 01 ) >
DNA ;
2
Table 2 Nucleus anomalies frequency in erythrocytes 3 DNA
of Rana nigromaculat tadpoles from Table 3 DNA damage in erythrocytes of
different sampling sites Rana nigromaculat tadpoles from different
1% sampling sites
Sampling  Total number  Micronucleus Micronucleus /um /pm
sites of cells number frequency /%o Sampling sites Total number of cells  Tail lenth Tail moment
CK 10 656 45 4.35 £ 0.30 " CK 1140 10.47 = 1.59aA0.71 + 0.41
S1 10 484 83 8.22 + 0.74 P S1 1040 75.83 £ 12.03bB).20 + 1.08""
S2 10 513 94 9.18 + 1.97 ¢ S2 1100 56.10 + 6.89¢C7.61 + 0.65
S3 10 412 68 6.67 + 0.34 % S3 1020 37.53 +4.35dD5.06 + 0.96""
S4 10 343 54 5.44 + 0.22 F 4 1150 21.63 + 4.55eE2.39 + 0.48°F
S5 10 301 63 6.25 = 0.96 S5 1070 32.35 £ 4.57dD4.32 + 0.427
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