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Abstract:

was determined through micronucleus assay experiment, and the QSAR model of genotoxicity and molecular structure
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The genotoxicity of 36 kinds of substituted benzenes compounds on the human peripheral blood lymphocyte

parameter was established. 34 kinds of the compounds resulted markedly in production of micronucleus, possessing
obvious genotoxicity, there existed good structure-activity correlation between genotoxicity gravity and molecular
structure descriptors, such as MlogP, Principal,, Polar(y) and so on. The relation factor of the established model R*=0.718,
possessing higher forecast ability, and could be forecasting the genotoxicity of substituted benzene compounds.
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Table 1 Micronucleus frequency of 36 substituted benzenes in experimentation
oy I (mg/L) (%) ot WHE(me/L) PR (%) AsE] WIE(mg/L) R (%)
A-Tirj ey 315 11.5 ESUER ] 50.0 7.5 1-§-2,4 AL 20.0 5.5
63.0 14.0 100.0 15.0 40.0 7.5
126.0 18.5 200.0 18.0 80.0 14.0
252.0 26.0 400.0 24.5 160.0 225
2.4- HHE 29.8 5.0 B HE 31.0 5.5 3.4 26.8 8.5
59.5 12,5 62.0 9.5 53.5 12.5
119.0 17.0 124.0 12,5 107.0 16.5
238.0 28.5 248.0 22.0 214.0 23.0
3-HirHE 25.8 45 FET ) 38.0 35 2-Tif ey 29.5 5.5
51.5 8.5 76.0 7.5 59.0 8.0
103.0 17.0 152.0 14.5 118.0 13.0
206.0 22.0 304.0 21.5 236.0 20.0
AT Al 30.3 10.0 2-54 5-Tii AL 28.0 11.5 1,3- i 36.0 7.5
60.5 12,5 56.0 13.5 72.0 1.5
121.0 18.0 112.0 20.5 144.0 16.0
242.0 21.5 224.0 25.0 288.0 20.5
AT 4 H 33.1 8.5 25 I 27.0 8.5 4T B HH 2 30.0 115
66.1 13.5 54.0 14.0 60.0 14.0
132.3 17.0 108.0 18.5 120.0 16.5
264.5 22.0 216.0 22.0 240.0 21.5
PHE ] 27.5 3.5 AR 26.3 7.5 ERTEEEEE N 26.5 12.5
55.0 7.0 52.5 105 53.0 15.0
110.0 12,5 105.0 18.5 106.0 17.5
220.0 22.0 210.0 25.0 212.0 21.0
4T HE A 2 28.0 6.0 3% Kt 26.5 5.5 2- 5 4= T B e 20.25 10.5
56.0 13.5 53.0 10.5 40.5 14.5
112.0 17.0 106.0 13.0 81.0 18.5
224.0 23.5 212.0 21.5 162.0 22.0
1,4- iR 56.0 9.5 74 51.8 7.5 1,2- R AR 25.5 9.5
112.0 11.5 103.5 13.5 51.0 15.0
224.0 16.5 207.0 21.5 102.0 18.0
448.0 23.0 414.0 25.0 204.0 225
TR N 39.9 6.0 Ml E 305 12.5 ALE A 25.5 9.5
79.8 12,5 61.0 14.5 51.0 13.0
159.5 17.5 122.0 19.0 102.0 17.5
319.0 225 244.0 235 204.0 20.0
o FF A 48.5 12.0 2- S A P I 303 13.0 4- TR 45.75 8.0
97.0 15.5 60.5 15.5 91.5 13.0
194.0 18.5 121.0 19.0 183.0 16.5
388.0 27.5 2420 235 366.0 21.0
450 -2- T A 22.7 10.0 2- G He-4- T Y 31.8 8.5 3-FE LA A 20.7 6.5
45.4 13.5 63.6 11.0 414 10.5
90.8 16.0 127.1 155 82.8 13.0
181.6 20.0 2542 20.0 165.6 19.5
445 T K 23.4 8.5 Hi 4 162.5 4.0 1,2- 153.6 3.0
46.7 11.5 81.4 3.0 76.8 3.0
93.3 16.5 40.7 4.0 38.4 2.0
186.6 20.5 20.3 2.0 19.2 1.0
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Table 2 Genotoxicity and molecular descriptors of 34 substituted benzenes

F wow Cunis P : : ’ff&%{&ﬁﬁ . xlfﬂh.-]f_. - ‘f'-r_T’}'-—;Kﬁ}
(mg/L) SR MR ORE RN BN AC 7 5
1 4-Tii§ K1y 62.099 139.12 3.350 3.170 0.181 5.698 0.133  11006.870 1.26
2 78.561 184.12 3.370 3376 -0.006 0.179 0.051  13693.430 1.22
3 91.441 139.12 3.182 3178 0.004 0.119 0.091 7326.979 1.26
4 4- msiLJrg 78.497 138.14 3.245 3313 -0.067 2.037 0.132  18415.030 1.26
5 -G RS 89.926 151.13 3.225 3231 -0.006 0.184 0.123  12391.900 1.48
6 A 119.106 110.12 2.966 2.901 0.064 2.221 0.189 4181718 0.89
7 ERTEELS . 79.194 181.16 3.359 3339 0.020 0.609 0.076  12764.090 1.61
8 1.4-HifE e 155.389 168.12 3.034 3242 -0.208 6.422 0.104  10163.450 1.71
9 T3k 4 118.326 123.12 3.017 3.107  -0.089 2.880 0.134  5813.270 1.80
10 o FR 85.522 108.15 3.102 3.004  0.097 3.244 0.184  5199.368 1.86
11 4- LA 120.456 173.01 3.157 3.000  0.157 5.233 0.189  3804.122 2.30
12 AT 124.012 108.15 2.941 3141 -0.201 6.391 0.106  4528.647 1.86
13 o SH 155.041 128.56 2919 3.059  -0.140 4.582 0.189  7512.621 2.13
14 2-G0 5- T HE I 53.994 172.58 3.505 3.400  0.105 3.092 0.080  15259.680 1.88
15 2L 68.037 109.14 3.205 3139 0.067 2.119 0.108  8331.141 0.89
16 1 - 71.159 110.12 3.190 3.056  0.134 4.379 0.109  4184.099 0.89
17 3L 103.841 109.14 3.022 3.007  0.015 0.496 0.123  3017.623 0.89
18 [t 118.113 93.14 2.897 2916  -0.019 0.654 0.185  2157.633 1.51
19 1-24 HEIER 77.624 247.01 3.503 3.461 0.042 1.210 0.036  11629.670 2.50
20 ALY E 55.616 214.28 3.586 3.501 0.084 2412 0.032  11135.030 3.05
21 2- S T 49.642 155.59 3.496 3329 0.167 5.010 0.051 8810.083 1.85
22 3.4- 5 74332 162.02 3.338 3382 -0.044 1.294 0.062  9191.179 273
23 2-fil Iy 135.160 139.12 3.013 3.195  -0.183 5.724 0.078  6899.023 1.26
24 13- AL 121.814 168.12 3.140 3309 -0.169 5.113 0.065  9743.021 1.71
25 4-fil§ 3L TP A 70.405 137.15 3.290 3243 0.047 1.448 0.131  11164.380 2.15
26 ERTEEISCTR S 51.707 157.56 3.484 3416 0.068 1.980 0.134  19434.050 242
27 2-GH-4-fl 44.715 172.58 3.587 3532 0.054 1.542 0.061  20287.620 1.88
28 1,2- il 58.681 168.12 3.457 3315 0142 4.293 0.040  7488.345 1.71
29 A A 72.123 228.31 3.500 3.580  -0.080 2222 0.029 13925920 3.31
30 4-F A S 137.563 124.15 2.955 3.023  -0.067 2.221 0.159 6092932 1.25
31 4 G- 2- P A I 65.937 172.58 3418 3382 0.036 1.063 0.056  11911.200 1.88
32 24y 112227 143.58 3.107 3311 -0.204 6.156 0.099 14012510 1.51
33 3P TR 90.766 122.13 3.129 3.136  -0.007 0.228 0.124  8938.548 1.11
34 4-F5 T 74.899 150.24 3.302 3.296  0.006 0.188 0.085 6732523 2.81
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Table 3 The correlation of parameter in equation 2

) MlogP Principal, Polar(3)
MlogP 1.000
Principal, -3.57 1.000
Polar() 0.254 -0.426 1.000
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