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Damage of water arsenic exposure to DNA
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Damage of water arsenic exposure to DNA

WU Jian-met FAN Shu-li JIANG Hua YIN Xing-nian QU Lin
Institute for Toxicology , Inner Mongolia Center for Disease Control and Prevention, Hohhot Inner Mongolia, 010031, China
Abstract Objective To explore the damage of mutagenicity caused by water arsenic exposure to spleen lymphocyte DNA of rat.
[Methods | Ames test was carried out with Salmonella typhimurium strains TA97, TA98, TA100 and TA102 by standard method
with or without the liver microsomal enzyme activation system (+S9 and-S9) to explore the DNA gene mutation induced by
different dose groups of sodium arsenite aqueous solution (450, 150, 50, 17, 5 g/plate). The DNA damage of rat spleen
lymphocytes caused by different dose groups of drinking water arsenic (450 pg/L, 150 pg/L, and 50 pg/l.) was detected by
Single cell gel electrophoresis test(comet test). [ Results ] The Ames test showed that the reverse mutation colonies induced by all
dosage groups of arsenite aqueous solution in TA97, TA98, TA100 and TA102 strains were less than twice compared to control
group with presence of +S9 or-S9 (P>0.05). The comet test showed that the splenocyte percentage of tail DNA and tail moment
were not significantly different between low, middle dose group and negative control group. The percentage of tail DNA was
significantly different between high dose group and egative control group (P<0.05). Significant difference of tail moment was not
observed between high dose group and negative control group. [Conclusion] The drinking water arsenic has no mutagenic effect
on prokaryotic cells. The high dose group of drinking water arsenic can cause a certain degree of damage to spleen lymphocyte
DNA of rat.
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TA97 + + + - + 90~180 92
TA98 + + + - + 30~50 39
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2 1 Ames xts
TA97 TA98 TA100 TA102
-S9 MR +S9 MR -S9 MR +S9 MR -S9 MR +S9 MR -S9 MR +S9 MR
1951+£260° 17.58 2061+251* 17.18 1528+180* 43.66 1845+259* 47.31 2065+227* 17.21 1548115, 11.64 2040+259* 7.97 1012+161* 4.10
450 ¢/ 110+9 0.99 122+5 1.02 41+4 1.17 42+4 1.08 113+11 0.94 124+8 0.93 253+7 0.99 232+7 0.94
150 ¢/ 123+4 1.11 1275 1.06 34+6 0.97 39+8 1.00 11212 0.93 12844  0.96 243+11 095 260+10 1.05
50 ¢/ 114+8 1.03 125+11 1.04 33+7 0.94 4049 1.03 12110 1.01 1439 1.08 250+9 0.98 290+10 1.17
17 ¢/ 135+8 122 13610 1.13 35+3 1.00 40+7 1.03 128+6 1.07 147+6 1.11 261+8 1.02 286x10 1.16
6o 13248 1.19 137«11 1.14 34+7 0.97 417 1.05 13345 1.11 146+8 1.10  248+5 097 2667 1.08
1166 1.05  120+8 1 3243 0.91 36+3 0.92 119+8 0.99 138+8 1.04 2665 1.04 252+7 1.02
111+8 - 120+8 - 35+2 - 39+3 - 120+9 - 133+7 - 256+10 - 247+7 -
MR— Sq— *P<0.05,
3 2  Ames xts
TA97 TA98 TA100 TA102
-S9 MR +S9 MR -S9 MR +S9 MR -S9 MR +S9 MR -S9 MR +S9 MR
2101+299* 18.27 2060+187* 17.17 1516+112* 38.88 1813+229* 43.17 2039+282* 15.93 1506+216* 9.47 2005+255* 7.14 1034+128* 3.36
450 ¢f 12549 1.09 128+9 1.07 39+1 1.00 46+3 1.10  115£10 0.90 144+5 0.91 294+7 1.05 305+5 0.99
150 ¢/ 126£10 1.10 1223 1.02 411 1.05 40+8 0.95 12543 0.98 168+3 1.06  296x11 1.05 2958 0.96
50 ¢/ 119+5 1.03 124+11 1.03 46+6 1.18 47+1 1.12 117+4 091 143+6 0.90 293+9  1.04 299+10 0.97
17 ¢/ 1269 1.10 130+£9 1.08 46+9 1.18 42+7 1.00 123x12 096 15611 098 307«7 1.09 287+8 0.93
6o/ 13348 1.16 131+£5 1.09 43+5 1.10 4443 1.05 15445 1.20 165+7 1.04 283+7 1.01 28911 0.94
124+4 1.08 128+7 1.07 36+5 0.92 39+5 0.93 124+7 0.97 138+8 0.87 27349 097 323+12 1.05
1154 - 120+1 - 3943 - 4245 - 128+6 - 159+5 - 281+8 - 308+2 -
MR— Sq— P<0.05,
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450 pg/L
3 x200
4 DNA
m
pg/L % xks
50 50 8 16 10.88+2.09  1.06+0.61
150 50 8 16 15.25+7.05 2.13+1.91
450 50 17 34 19.06+4.03* 4.25+3.57
50 3 6 9.00+4.24  1.05+0.96
*P<0.05,
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