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Effects of Roxarsone on Na*—~K*—ATPase Activity and DNA Damage in Carassius auratus
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Abstract Roxarsone is a veterinary feed additive with a long history of use as a growth promoter in stock raising. Although this drug has been
widely used for its low price and convenient usage, roxarsone is actually still under evaluation because of the uncertainty regarding the mech—
anism involved in the biochemical toxicity and genotoxicity to aquatic organisms.In this paper, experiments were conducted to study the ef—
fects of roxarsone on the Na™—K*—=ATPase activity in tissue gill, kidney and liver and DNA damage in kidney cell of crucian carp Carassius
auratus . Firstly, all fishs were divided into 4 testing groups and were exposured to solutions with different concentrations of roxarsone 0, 4,
16, 64 mg L™ respectively.Gill, kidney and liver of crucian craps were collected for determination of Na*~K*~ATPase activity at 48, 96 and
144 hours after exposure. The result showed that Na*™~K*~ATPase activity of three tissues were significantly inhibited by roxarsone. The de—
gree of sensibility of Na*™~K*~ATPase to roxarsone was expressed as following gill >liver>kidney. In addition, Na*~K*~ATPase activity de—
creased gradually as roxarsone doses and exposure time were raised, which showed dose—effect relationship and time—effect relationship.Sec—
ondly, the single cell gel electrophoresis test SCGE, comet assay of crucian carp kidney cells in vivo and vitro were conducted to evaluate
the toxicological effects of roxarsone on typical aquatic species. The results of the SCGE showed that roxarsone at the dose of 0.5, 1, 2 mg - L
could induce DNA damage in crurian kidney cells in vivo. The damage caused by roxarsone were obvious.The extent of DNA damage in—
creased gradually as roxarsone doses were raised, which showed dose—effect relationship. At the same time, roxarsone at the dose of 1, 10,
100, 500, 1 000 mg-L.™" could induce DNA damage in crucian crap kidney cells at 3, 6 and 12 hours after exposure in vitro. The action of
DNA damage showed a dose—effect relationship and time—effect relationship. The above results showed roxarsone might have potential bio—
chemical toxicity and genotoxicity to aquatic organisms.
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%
2 Table 2 Effect of concentration of ROX on its inhibition rate of
2] ATP ATPase activeities in tissues
Time/h
X Na'—K—ATP X | A Concentration/mg-L™"  Tissue 48 926 144
R 4.0 1.56 4.99 9.27
Na'=K*=ATP 2o -1.19 281 7.68
N 2 0.36 7.29 9.73
NN Na*~K*-ATP o 16.0 2231 29.64 36.75
4.0 mg-L™ 96 h . 12.55 19.08 28.99
Na'—=K*—ATP P<0.05 . 24.36 24.43 37.47
64.0 34.63 40.81 42.44
Na_K'_ATP 26.86 3663 4036
30.64 35.35 44.22
- P<0.05 .
Na*-K*-ATP 3 DNA
P<0.05 . Table 3 DNA damage of kidney cells exposed to ROX in vivo
Na'=K'=ATP Tail DNA
- Concentration/  Numberof length/ T(ﬁMMgrllZi
P<0.05 . mg- L samples pm Tail DNA/% ’
29 DNA 0 250 8.2012.95* 3.3611.75* 0.7810.33(
0.5 250  23.80+4.2 8.67+£1.35 2.86+0.52
1.0 250  40.07+4.47° 13.02+1.62° 5.01+1.27"
3. 3 05mgL” 20 250 75.56+744° 2945:138°  1589:155°
72 h DNA * P<0.01 .
P<0.01 - o
2.3 DNA
1 Na'-K'-ATP DNA SCGE
pmolPi-mg™Prot-h™! 4, 4 1.0~1 000 mg- L™
Table 1 Effect of concentrations of ROX on ATPase 3h DNA
activelties 1n tissues P<0.05 _ .
Time/h DNA _
Concentration/mg-L™"  Tissue 48 96 144
0 10.33£2.26  9.93£2.47 10.83+2.36 :
6.47+1.24  5.60+1.33 6.71x1.43 3
11.11+£1.92  12.24+2.71 14.11+2.79
40 10.17£1.27° 9.43+1.46° 9.83+2.05 3.1 ATP
6.55+1.36"  5.44+1.30 6.19+1.49 Na*-K*-ATP
11.072.17° 11.35£2.54 12.74+1.79 Na*—K*
16.0 8.02+0.94  6.98+1.27 6.85+1.43
5.66+£1.29  4.53x1.15 4.76x1.11 X ’
8.40+1.46 9.25+2.06" 8.82+1.43
64.0 6.75+1.21  5.88+1.59 6.24+1.18 °
473+1.25  3.55:0.78 3.99:0.34 ATP ATP ATPase
7.71£2.15  7.92x1.12 7.87+2.05 o
# P>0.05 ¢  48h Na*-K*-ATP Na* K*

P>0.05 .
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Table 4 DNA damage of kidney cells exposed to ROX in vitro
Concentration/mg+ L™
Time/h 0 1 10 100 500 1 000
Tail length/pm 3 2.98+0.89 3.29+1.11 5.46x1.73 7.08+1.32 11.48+£2.91 12.68+2.26
6 3.12+1.10 7.77+2.33 10.22+3.75 12.77+2.62 18.35+£2.43 29.64+2.38
12 4.85+1.12 0874280  17.69+325 19724377  22.39:421 33284534
DNA Tail DNA/% 3 1.77+0.44 2.21+0.73 4.50+1.12 5.65+1.04 11.09+2.77 12.03+2.45
6 2.65+0.98 7.33+1.67 10.11£2.99 14.23+1.47 22.40+4.07 31.11£4.71
12 4.17£1.01 14.01+£3.92 19.65+4.27 20.33+3.76 23.91+4.88 34.70+6.19
OTM Olive Tail Moment 3 0.22+0.09 0.30+0.09 0.56+0.12* 0.80+0.21* 1.44+0.58 1.63+0.45°
6 0.37£0.29 0.91+0.13* 1.55+0.46" " 2.65+£0.42 " 6.01£1.87°"  13.63+1.77*"
12 0.45+0.12 1.62+0.33%< 3.78+0.81*" 5.85+0.88" " 8.23+1.32:1¢ 14.83+1.63*"
a. P<0.05 b. P<0.05 c. P<0.05 .
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