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Evaluation o Integrated Toxicity of Nitroaromatic Compounds by the Combination

d ICEand PCA

WANGBIn, YU Gang ,HUANGJun ,HU Hongying

(POPs Research Centre , Department of Environmenta Stiences and Engineering, Tsnghua Universty , Beijing 100084 , China)

Abgract : Intergecies corrdaion egimation (ICE) method was used to predict mising toxicity data of 50 nitroaromatic conpounds. Principle
component anayss (PCA) method was applied to caculate their integrated toxicity index (ITI) , based on the toxicity data predicted from ICE
method. Then the integrated toxicities were evauated. Sgnificant podtive corrdation was found anong various biologcd toxicities at 1 %
dgnificance level , except for phytotoxicity to seed germinaion of Cucumis sativus. Mechaniams of various biologca toxicities of these
nitroarometic conpounds are dmilar , 9 prediction of missng toxicitiesisfeasble and satigactory. QSAR andyss showsthat I Tl is dgnificantly
oorrelated to energy of the lowest unoccupied nolecular orbitd ( Eump) , and the corrdation codficient is 0. 869. Hectrophilic reactivity isthe
main toxicity mechaniam that is syntheticaly reflected by various biologca toxicities of nitroarometic conpounds. 1Tl edimated by ICE and
PCA coincides well with ITI predicted by QSAR and PCA. The combination of ICE and PCA can successully evauate and predict the
integrated toxicity of nitroaromatic cormpounds.

Key wor ds: nitroaromatic compounds; quantitative sructure-activity relationship (QSAR) ;intergpecies correlation egimation (ICE) ;principle
component andyss (PCA) ;integrated toxicity index (ITI)
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SPSS13.0 ,
1 50 (1)
Table 1 50 nitroarometic conpounds and their integrated toxicity index (ITI)
Tl I Tlyre ITI ITlgre
1 > - 1.09 -0.82 26 3 -6 -0.48 -0.79
2 3 -0.79 -0.83 27 & -2 - 0.49 -0.83
3 & - 0.67 -0.79 28 F -4 - 0.69 - 0.60
4 1. 1.56 1.03 29 & -3 - 0.52 -0.67
5 13 0.13 -0.09 30 2.4 -0.15 -0.07
6 14 1.98 1.13 31 > 35 -0.04 0.35
7 23 111 1.18 2 > -36 1.65 1.30
8 2.4 -0.20 0.12 33 3 24 0.16 -0.05
9 25 1.39 1.22 4 3 26 0.09 0.23
10 2.6 -0 0.05 35 & 35 0.44 0.13
1 3.4 1.29 12 36 3 - 115 -0.82
12 35 -0.33 0.09 37 3 - 0.57 -0.76
13 135 1.58 1.19 3B 3 -4 - 0.66 -0.22
14 3 - 0.60 -0.54 39 > -4 -0.55 -0.54
15 - 147 - 1.00 40 2.4 1.18 1.09
16 > -0.68 - 0.99 41 > - 0.51 -0.46
17 2.4 0.14 -0.23 42 & -0.53 -0.45
18 & -0.64 -0.85 43 25 0.39 0.86
19 & -0.62 - 0.68 44 34 0.25 0.86
20 246 1.02 1.43 45 2.4 1.55 0.28
21 236 3.08 3.65 46 & -0.13 0.07
2 > -3 -0.92 -0.82 47 > -0.88 -0.80
23 > -4 -125 -0.82 48 & 134 -0.98
24 > -5 -1.10 -0.63 49 2.4 0.9 0.55
25 > -6 - 0.48 - 0.80 50 3 - 0.09 - 0.08
2 (two-tailed)
Table 2 Surces of various toxicity data of nitroarometic conmpounds 3.r Pearon P
1) r.|2)
r=0 ,n
1g9(1L Cso) 35 [6]
1g(L Cso) 22 (71
19(1/ECs) 23 [9,10] ICE ,ICE
19(1/ECsp) 18 [11] [2]. ,
19(1/ECs) 18 [11]
Ig(/ECx) 20 [12] ICE
19(1/EGyiz) 23 [15] ICE ,
(ATPase) 19(1/ECx) 20 [16] )
19(1/ECs) 24 [17] ' '
1g(1/ECso) 11 [18] ICE 1%
1LCxo ,ECso , EGhiz !

, mol/L ;2) n
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Table 3 Matrix of corrdaion codficients between various biologica toxicities of nitroarometic conpounds
ATPase
r 1
p
n 35
r 0.883 1
p 0. 000
n 12 22
r 0. 856" 0. 786" 1
p 0. 000 0.000
n 13 17 23
r 0. 840" 0.800Y 0.829Y 1
p 0. 001 0.000 0. 000
n 12 21 17 23
r 0.921 0.9 0908  o0.83%Y 1
ATPae p 0. 000 0.000 0. 000 0. 000
n 10 18 15 20 20
r o.887? o0.811° o845’ 078"  0.905" 1
p 0. 001 0.001 0. 000 0.001 0. 000
n 10 13 17 14 12 18
r 0.871Y  o0.8%6Y o0.855° 0.755"  0.856"  0.806Y 1
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° 0901 089" 099" 0.8%Y 0.818Y 1
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 0.913Y 0.897Y 0.554 0. 876Y 0. 7557 0.597 1
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" 0.868Y 0.825Y 0. 690Y 0. 915 0. 8749 0.837Y 0. 899Y 0.559 1
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
1) 1% 2) 5% , ( )
; (Vi) (s)
ICE ( Eum) ( Eromo)
10 (TB) (EE) - (CCR)
, (DB) M) (1P (HOP)
ICE (au+) (g7)
.
ICE (q%). I
1.2 QAR [19]
SPSS13.0 ICE PSS 13.0 . 95%
) ITl QAR :
(1T . (r) (D) F
EPA Kowin V1. 66 g Kow , p
Kowin V1. 66 lgKow
2
MOPAC 9.0 2.1 ICE
—AM1 , 3 ,
(M) (a) ,
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1% p <0.000 1.
, r=0 ICE Eun ,
) M; |
QAR |
[14] , (8] , M,
, (2) ITlye
10, 1, 1 1 ATE 1Tl
’ (leave-one-out) Mo =
ICE : 0.815, (2)
) ) ICE
9 5.0
7
— /7
’ = 95% 5 X IF) Reye
0. 891 30 JRe 2
1 / //
ICE , 50 R R
E 10 7 [Xe
// * 7
2.2 e ‘/>
-1.0 |- , Y 7
PCA ICE ol
7
7
! 3.0 1 1 1
92.131 %, Papa -3.0 -1.0 1.0 3.0 5.0
ITlpre
(65.3%) ™. 1 2
85 % : Fg.1 Linear reationship between ITI and predicted 1Tl from Eq. (2)
Pearson 0.942 0.980
2.3 QAR ICE ITl
QAR ICE
amy , ( m 1L ICE ,
ITl Eun d J
ITI = - 3.253 By - 4. 423 (1)
n :sz)ci);); = 0.869, D = 0.500, F = 147.914, . O%R
< 0.
P ICE
(1) I Eumo » Bumo . OS\R
(201 ' ’
* Brumo : ICE PCA
’ ( IT-ICE) [14] QAR
: PCA ( ITFQSAR)
1T 18 2 o
) : =0.907, 2
ITI =- 1.412 By + 0.011M, + 0.3341 - 4.141 (2) ICE  PCA

n==5, r =097, =036, F = 94104,
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