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Evaluation of Integrated Toxicity of Nitroaromatic Compounds by the Combination

of ICE and PCA

WANG Bin, YU Gang, HUANG Jun, HU Hong-ying
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Abstract: Interspecies correlation estimation (ICE) method was used to predict missing toxicity data of 50 nitroaromatic compounds. Principle
component analysis (PCA) method was applied to calculate their integrated toxicity index (ITID, based on the toxicity data predicted from ICE
method. Then the integrated toxicities were evaluated. Significant positive correlation was found among various biological toxicities at 1%
significance level, except for phytotoxicity to seed germination of Cucumis sativus. Mechanisms of various biological toxicities of these
nitroaromatic compounds are similar, so prediction of missing toxicities is feasible and satisfactory. QSAR analysis shows that ITI is significantly
correlated to energy of the lowest unoccupied molecular orbital C E,,,,)> and the correlation coefficient is 0.869. Electrophilic reactivity is the
main toxicity mechanism that is synthetically reflected by various biological toxicities of nitroaromatic compounds. ITI estimated by ICE and
PCA coincides well with ITI predicted by QSAR and PCA. The combination of ICE and PCA can successfully evaluate and predict the
integrated toxicity of nitroaromatic compounds.
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component analysis (PCA); integrated toxicity index (ITI)
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Table 1 50 nitroaromatic compounds and their integrated toxicity index (ITI)

A= tE ITI ITL,, 75 [ aeL7] ITI 1Tl
1 2-fiFg e FY A -1.09 -0.82 26 3- P k- firg i 4 i -0.48 -0.79
2 3-Hi 2 FT 2R -0.79 -0.83 27 4-F 0 i 2 i -0.49 -0.83
3 AL 2R -0.67 -0.79 28 3-HiF H -4 R i -0.69 -0.60
4 1,2- AR 1.56 1.03 29 4- PR3- e R i -0.52 -0.67
5 1, 3-AfHE R 0.13 -0.09 30 2, 4- W HE Ry -0.15 -0.07
6 1,4-ZHfHR 1.98 1.13 31 2- -3, 5- Hi HE R i -0.04 0.35
7 2,3- AR 1.11 1.18 32 2- 133, 6- i HE R i 1.65 1.30
8 2, 4-HiHH P OR -0.20 0.12 33 3-FdE2, 4- T AHHE R e 0.16 -0.05
9 2,5- AR R 1.39 1.22 34 3-FI 5L, 6- LR 0.09 0.23
10 2, 6- i HE 2R -0.34 0.05 35 4-W1 -3, 5- R R i 0.44 0.13
11 3, 4- A HE PR 1.29 1.22 36 3-Mi HE A -1.15 -0.82
12 3,5- A P OR -0.33 0.09 37 3-MiHHE AT -0.57 -0.76
13 1,3, 5- A AR 1.58 1.19 38 3-S5 -4- FUT 2 -0.66 -0.22
14 KECRAVIZES S -0.60 -0.54 39 PR WIRICES S -0.55 -0.54
15 Tl 2R -1.47 -1.00 40 2, 4- T HE IR 1.18 1.09
16 pRIE S -0.68 -0.99 41 2- G SR -0.51 -0.46
17 2, 4- Zhif HOR 0.14 -0.23 42 4-FH R -0.53 -0.45
18 AT LR Ty -0.64 -0.85 43 2,5- ZGUH AR 0.39 0.86
19 R RARIE SN -0.62 -0.68 44 3, 4- TS HE R 0.25 0.86
20 2,4, 6- B H R 1.02 1.43 45 2,4- U 1.55 0.28
21 2,3, 6- =Mk oK 3.08 3.65 46 4-FiH B R R -0.13 0.07
2 2- F 3l e A i -0.92 -0.82 47 PRIZES i -0.88 -0.80
23 2- P4 il e 2 i -1.25 -0.82 48 AT e R i -1.34 -0.98
24 2- F -5 i R i -1.10 -0.63 49 2,4-ZhfH SR 0.95 0.55
25 2- F -6 i 2 i -0.48 -0.80 50 3-Hif HEROR -0.09 -0.08
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Table 2 Sources of various toxicity data of nitroaromatic compounds
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Table 3 Matrix of correlation coefficients between various biological toxicities of nitroaromatic compounds
M fidn it B B . ATPase KRG K#l& " BRI e 2 2
51 5 DY 5k
r 1
PSR A P
n 35
r 0.883" 1
il £71 p 0.000
n 12 22
r 0.856"”  0.786" 1
i B B p 0.000 0.000
n 13 17 23
r 0.840”  0.800”  0.829" 1
RHEMAEE  p 0.001 0.000 0.000
n 12 21 17 23
r 0.921”  0.941”  0.908”  0.835" 1
ATPase ) 0.000 0.000 0.000 0.000
n 10 18 15 20 20
r 0.887”  0.811Y  0.845"”  0.783"  0.905" 1
RIGH P 0.001 0.001 0.000 0.001 0.000
n 10 13 17 14 12 18
r 0.871”  0.886"  0.855”  0.755"  0.856"  0.806" 1
K% p 0.001 0.000 0.000 0.002 0.000 0.000
n 10 13 17 14 12 18 18
r 0.929"”  0.873”  0.901”  0.829”  0.999”  0.896"  0.818" 1
FURIpE SR p 0.000 0.000 0.000 0.000 0.000 0.000 0.000
n 13 21 18 23 20 15 15 24
r 0.809 0.481 0.913"  0.897”  0.554 0.876”  0.755¥  0.597 1
LIS p 0.098 0.190 0.001 0.003 0.197 0.010 0.050 0.118
n 5 9 9 8 7 7 7 8 11
r 0.860"  0.868"”  0.825"”  0.690"  0.915”  0.874”  0.837”  0.899”  0.559 1
Wi 2k % p 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.149
n 12 19 16 19 18 13 13 20 8 20
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Fig.1 Linear relationship between ITI and predicted ITI from Eq.(2)
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