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Abstract: To explore the genotoxicity of aniline on the erythrocytes of black-spotted pond frog (Rana

nigromaculata) tadpoles, black-spotted pond frog tadpoles were exposed to different concentrations of 0, 3.45,
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17.26, 34.53 and 69.06 pg/L aniline respectively for 96 h; in the meantime some tadpoles were exposed to
5 mg/L cyclophosphamide as a positive control. The blood samples were collected from each tadpole by the
docking method. The changes of the erythrocytes in morphology and number were observed by optical
microscopy, the micronuclei frequency of the erythrocytes was assessed by micronucleus test (MNT), the tail
length and the tail moment of the erythrocytes were measured by comet assay (CA). The morphological
observation showed that the erythrocytes began to be deformed and lengthened, the erythrocyte membrane
began to be broken (Fig. 1) in 17.26 pg/L group, with the increase in a aniline-dose-dependent manner.
Erythrocyte number analysis showed that in all treatment groups the erythrocyte numbers were decreased
gradually with the increase of the concentration of aniline, and there was significant difference compared with
the blank control group (P < 0.01) (Table 1). The results of MNT showed that the micronuclear frequency in
all treatment groups were significantly higher than that of the blank control group (P < 0.05) (Fig. 1, Table 2),
but as a result of the influence of cell rupture and Heinz corpuscle resulted from aniline, there was no obvious
concentration-effect relation between the micronuclear frequency and the aniline concentration. The results of
CA showed that both the tail length and the tail moment in all treatment groups were significantly increased
compared with the blank control group (P < 0.05, P < 0.01) (Fig. 2, Table 3); moreover, there was obvious
concentration-effect relation among different treatment concentrations. The results aforementioned suggest
that aniline may induce chromosome and DNA damage in the erythrocytes of black-spotted pond frog tadpole,
indicating a strong genotoxic effect. Furthermore, the level of DNA damage at the highest concentration
(69.06 pg/L) of aniline was similar to that of 5 mg/L cyclophosphamide (the positive control), therefore it is
recommended that the upper limit of aniline content in water body set by the water quality standard for
fisheries should not be higher than this value.
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Fig.1 Photomicrographs with micronuclei and deform erythrocytes in the black-spotted pond frog tadpoles
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a. Deform erythrocytes; b. Shattered erythrocytes; c. Normal cells; d. Small micronuclei; e. Big micronuclei.
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Table 1 Effect of different concentrations of aniline on the number of erythrocytes

in the black-spotted pond frog tadpoles

S Aniline concentration (ug/L)

ZLAMI%CH Total number of cells (<10 cells/L)

0
3.45
17.26
34.53
69.06

9.42 +1.14*
8.06 £1.01®
6.94 1,29
4.98 +0.84%
3.25 +£0.90°°

FFEAE EFRARR NG PR ERER TS (P<0.05), FRARAKERRERRES (P<0.01).

Different lowercase letter (upper labeled) in the same column indicated significant differences (P < 0.05), and different capital letter

indicated extremely significant differences (P < 0.01).
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Table 2  Effect of different concentrations of aniline on micronucleus rate in erythrocytes

of the black-spotted pond frog tadpoles

TR I PUR 23 FSE (G233 (DG ZES
Aniline concentration (ng/L) Total number of cells Micronucleus number Micronucleus frequency (%o)

0 9492 19 2.09 +£0.29%

3.45 9676 39 4.07 +0.25™

17.26 11482 51 4.64 £0.55"

3453 10875 53 4.98 £0.30%

69.06 9912 41 4.13 +0.20"

HBERENE (5 mg/L) 11 464 1 10,56 40 31
Cyclophosphamide

[FFEEE ARG PR R 2 B (P<0.05), FAAFKSERZEFWEE (P<0.0D).

Different lowercase letter (upper labeled) in the same column indicated significant differences (P < 0.05), and different capital letter

indicated extremely significant differences (P < 0.01).
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Fig. 2 Fluorescence photographs of comet electrophoresis in erythrocytes of the black-spotted pond

frog tadpoles treated with different concentrations of aniline

a. IEWHAIML; b.3.45pg/L; c. 17.26 pg/L; d.34.53 pg/L; e. 69.06 ng/L; f. FRBEMEIG .

a. Normal cells; b. 3.45 pug/L; c. 17.26 ug/L; d. 34.53 pg/L; e. 69.06 ng/L; f. Cyclophosphamide.

R 3 AFIVRBER RN R DAk ST 40 ffa B KA R BE (K R R

Table 3 Effect of different concentrations of aniline on the comet tail length and tail moment in

erythrocytes of the black-spotted pond frog tadpoles

IR 40 S SIS e
Aniline concentration (ng/L) Total number of cells Tail length (pum) Tail moment (pm)
0 1010 12.13 +0.36°° 517 £0.57%°
345 1320 39.86 +6.73° 20.74 £3.56°
17.26 1163 76.44 £12.92°C 52.07 +£12.18°
3453 1461 83.98 +13.24°C 59.89 +4.88°
69.06 1089 116.68 +17.02"® 89.63 +£15.15™

WEmERZ (5 mg/L)
Cyclophosphamide

1157

138.94 +31.93% 96.38 +29.81%4

FFEER ARG FRER R Z R B (P<0.05), EMAFRANGERZRREE (P<0.0D.

Different lowercase letter (upper labeled) in the same column indicated significant differences (P < 0.05), and different capital letter

indicated extremely significant differences (P < 0.01).
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J5E 2R 347 e 15 | D P B e st DA I8 355 1 7 24 454
P, H 2B SIRE-RN R, WL B
BURS e G VAN = VLR T W ok O AR UR B
FTHeinzsx 4 1 43 244 FH (1)t & 5, 4R
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