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Fig.1 Dot plot of results of acute oral toxicity of nitro-organic compounds predicted by Toxicity Estimation Soft-
ware Tool (TEST). Dots in the figure represent the oral rat LD,, data predicted by TEST. Data points in Fig.1A and Fig.1B are located in
the same positions. Fig.1(A) and Fig.1(B) show the toxicity classifications according to Globally Harmonized System (GHS) standard
and Hodge/sterner (H/S) standard, respectively.

Tab.1 Predicted results of acute toxicity classifications (LD,,), developmental toxicity, mutagenicity and carcino-
genicity of nitro-organic compounds

Number of compounds

® @ ® ® &6 ® @ ® ©® v O ® ® @ ®

Predicted parameters

ATC(GHS) 2" Category 0 1 0 1 0 0 0 0 1 0 2 0 1 0 0
3 Category 6 10 2 3 2 0 0 4 8 1 1 2 1 1 0
4t Category 36 86 10 19 16 3 5 12 11 10 29 27 10 12 12
5% Category 4 6 1 2 9 3 5 15 19 5 5 9 7 10 4
ATC (H/S) Highly toxic 0 1 0 1 0 0 0 0 1 0 2 0 1 0 0
Moderately toxic 13 20 2 4 2 0 0 7 11 3 5 6 4 3 2
Slightly toxic 33 82 11 20 25 6 10 24 26 13 30 31 14 17 12
Practically nontoxic 0 0 0 0 0 0 0 0 1 0 0 1 0 3 2
Developmental toxicity positive 28 32 6 11 20 1 4 15 25 4 19 17 5 15 11

Mutagenicity positive (predicted 30 52 3 4 19 6 9 28 19 9 31 34 16 10 14
by TEST)

Mutagenicity positive (predicted 34 89 9 25 25 6 10 23 35 16 36 38 18 18 14
by Toxtree)

Mutagenicity positive 39 97 9 25 27 6 10 31 35 16 36 38 19 18 16
GC SA 34 89 9 25 25 6 10 23 35 16 36 38 18 18 14
NGC SA 0 2 0 1 0 0 0 2 1 0 4 0 2 0 1

ATC: acute toxicity classification; GHS: Globally Harmonized System standard; H/S: Hodge/Sterner standard; GC SA: genotoxic car-
cinogenicity structural alert; NGC SA: nongenotoxic carcinogenicity structural alert. Categories (1)-) correspond to nitro-hydrocarbons,
halogenated nitro-hydrocarbons, nitroalcohols, nitrophenols, nitro-ethers, nitroaldehydes, nitroketones, nitro-carboxylic acids, nitro-
esters, nitro-nitriles, nitro derivatives of nitrogen-heterocyclic and sulfur-heterocyclic compounds, nitro derivatives of amines and hydra-
zines, nitro derivatives of amides, hydrazides and acyl chlorides, nitro-compounds with sulfur-containing function groups and others,
respectively. The other items include the nitro derivatives of furans and anhydrides and hydrazones.

e R AT Y SR RN 22 2 A 481t GC SAMINGC SAFNZ R WE A, i TAUF
H L (P<0.01), 189 0 A Xk G v i e A R e (b LA AR ) X 3%,

TEST #1 Toxtree # X AN Rl 45 # 73 JE MG AL KRBT AT AT A A B B AT LR a2 DRy i 2
R AYI T R (Ames 5286 ) . ST RRIAT Al U BRI B SR AT AR )
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H B LA K AT A W3k 66 i, 4 HE K B4 1 LD, T
TE A, 45 R (K 2,3 8) o, K& M LD,
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O3B, B AT ER 1 T o LD, T {1 S
558 T & 1) GHS S0tk B8 1 40 28 1 — Bk A
(Kappa % %1=0.28) , X} F H/S 2Pk Pk or 2y —
M — % (Kappa % $0=0.56) , B & {f; T GHS 4>
2. ChemidPlus %4} 75 th A Ames S5 56 B0 405 1 1l
e K HAT AR W36 151 B, TEST 190 852 748 1
(Ames 5L 5 ) 1 7 M 5 5 M FLAERA 1 (Cooper
G it1521) 53 1)k 86.6% , 63.2% #i1 80.7%, Tox-
tree T A4 R SLVE Sk FE R 20 531 93.8%,
21.1% F175.5%, Toxtree Xif £ 2 28 14 (1) T 5 PRAK
FESEPER IR R AN b SCTIA s Lhasa £l 122 A ot
SEOSEE R IR K HATT A 3L 27 Bl Toxtree T
1 R R PR FTERA R 23 51 84.2% ,62.5% Fil
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= Predictive values
= Experimental values in literature

0 100 200 300 400
Serial number in database
Fig.2 Dot plot of oral rat LD,, of nitro-organic com-

pounds predicted by TEST (hollow circles) and reported
in literature (solid squares).
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Tab.2 Predicted and experimental results of acute toxicity classifications (LD,,), developmental toxicity, muta-
genicity and carcinogenicity of nitro-hydrocarbons

Compound CAS code LD,,/mg-kg™ ATC DT Mutagenicity(TEST/ GC SA NGC SA
Toxtree)

Nitromethane 75-52-5 Pre 3138.51 5%/ST - -/~ - -
Exp 941.21 4t/ST

Nitroethane 79-24-3 Pre 533.02 4"/ST + -/- - -
Exp 1100.33 4t/ST

1-Nitropropane 108-03-2 Pre 413.30 40/MT + +/- - -
Exp 454.91 4MT

2-Nitropropane 79-46-9 Pre 467.69 40/MT + ~/- - -
Exp 719.33 4t/ST +

2-Methyl-2-nitropropane 594-70-7 Pre 871.82 4t/ST + +/- - -
Exp -

1-Nitrobutane 627-05-4 Pre 579.71 4%/ST - -/- - -

2-Nitrobutane 600-24-8 Pre 188.44 39/MT + -/- - -

Nitrobenzene 98-95-3 Pre 374.82 40/MT - -+ + -
Exp 349.40 40/MT -

o-Nitrotoluene 622-42-4 Pre 938.27 4t/ST - -/- - -

p-Nitrotoluene 99-99-0 Pre 1213.59 4t/ST - +/+ + -
Exp 1959.73 4/ST -

m-Nitrotoluene 99-08-1 Pre 1018.50 4%/ST - -+ + -
Exp 1072.00 4t/ST -

o-Nitrotoluene 88-72-2 Pre 928.94 4%/ST - -+ + -
Exp 891.65 4"/ST -

1-Ethyl-4-nitrobenzene 100-12-9 Pre 1729.08 4t/ST + +/+ + -
Exp -

1-Ethyl-3-nitrobenzene 7369-50-8 Pre 1787.73 4t/ST + +/+ + -

1-Ethyl-2-nitrobenzene 612-22-6 Pre 1391.59 4t/ST - -+ + -
Exp -

1-tert-Butyl-4-nitrobenzene 3382-56-7 Pre 1147.98 4t/ST + —/+ + -

4-Nitrocumene 1817-47-6 Pre 1437.19 4%/ST + ++ + -

Trans-B-nitrostyrene 5153-67-3 Pre 707.38 4h/ST - +/- - -
Exp +

(2-Nitro-1-propenyl)benzene 705-60-2 Pre 773.92 4t/ST + +/- - -

2,3-Dimethyl-1-nitrobenzene 83-41-0 Pre 1728.19 4t/ST - —/+ + -
Exp +

2,4-Dimethyl-1-nitrobenzene 89-87-2 Pre 2468.96 5%/ST + ++ + -
Exp +

2,5-Dimethyl-1-nitrobenzene 89-58-7 Pre 1891.53 4t/ST - —/+ + -
Exp 2440.59 5%/ST +

2,6-Dimethyl-1-nitrobenzene 81-20-9 Pre 1728.49 4t/ST - +/- - -

Exp -
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Tab.2 (Continued)

Compound CAS code LDgy/mg-kg™’ ATC DT Mutagenicity(TEST/ GC SA NGC SA
Toxtree)

3,4-Dimethyl-1-nitrobenzene 99-51-4 2713.46 Pre 5%/ST - +/+ + -
Exp +

3,5-Dimethyl-1-nitrobenzene 99-12-7 2089.11 Pre 51/ST - -+ + -
Exp +

2-Nitro-p-cymene 35480-94-5 1783.49 Pre 4t/ST + -+ + -

4-Cyclohexyl-1-nitrobenzene 5458-48-0 715.28 Pre 4%/ST + +/+ + -

Nitrocyclohexane 1122-60-7 435.4 Pre 40/MT - - - -

2-Nitrofluorene 607-57-8 1997.20 Pre 4%/ST + +/+ + -
Exp +

9,9’ -Dimethyl-2-nitrofluorene  605644-46-0 1429.74 Pre 4%/ST + +/+ + -

2-Nitrobiphenyl 86-00-0 1908.01 Pre 4t/ST + +/+ + -
1231.21 Exp 4t/ST +

3-Nitrobiphenyl 2113-58-8 1445.10 Pre 4t/ST + +/+ + -

4-Nitrobiphenyl 92-93-3 1588.34 Pre 4t/ST + +/+ + -
2230.14 Exp 5t/ST +

1-Nitronaphthalene 86-57-7 1486.50 Pre 4t/ST + +/+ + -
Exp +

2-Methyl-1-nitronaphthalene 881-03-8 1534.60 Pre 4t/ST + ++ + -
Exp +

5-Nitroacenaphthene 602-87-9 1083.93 Pre 4h/ST + +/+ + -
Exp +

1,2-Dinitrobenzene 528-29-0 485.50 Pre 40/MT + +/+ + -
Exp +

1,3-Dinitrobenzene 99-65-0 201.21 Pre 39/MT + +/+ + -
59.51 Exp  3YMT +

1,4-Dinitrobenzene 100-25-4 328.66 Pre 4/MT - +/+ + -
Exp +

2,4-Dinitrotoluene 121-14-2 359.08 Pre 40/MT - +/+ + -
268.18 Exp  39MT +

2,6-Dinitrotoluene 606-20-2 106.84 Pre 39/MT - +/+ + -
177.19 Exp  39MT +

2,7-Dinitrofluorene 5405-53-8 1419.23 Pre 4%/ST + +/+ + -
Exp +

2,2’ -Dinitrobiphenyl 2436-96-6 237.50 Pre 39/MT + +/+ + -

1,2-Dinitronaphthalene 24934-47-2 123.66 Pre 3YMT + ++ + -

1,5-Dinitronaphthalene 605-71-0 776.22 Pre 4t/ST + +/+ + -
Exp +

2,2’ -Dinitrodibenzyl 16968-19-7 241.75 Pre 39/MT + +/+ + -

CAS: chemical abstract service. The data in lines led by "Pre" show the predicted results, and the data in lines led by "Exp" show the
experimental results reported in ChemidPlus database. As for species whose experimental toxic data were never reported in the above-
mentioned databases, only predicted results are given here. ST, MT, ATC and DT are the abbreviations for sightly toxic, moderately
toxic, Acute Toxicity Classification and developmental toxicity, respectively. The symbols “+” and “~" respectively symbolize positive
and negative.
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Tab.3 TEST predictions and experimental values reported in literature on oral rat LD, of nitro-organic com-
pounds

LD,/mg-kg™

Compound CAS code TEST Pre Exp
Nitromethane 75-52-5 3138.51 941.21
Nitroethane 79-24-3 533.02 1100.33
1-Nitropropane 108-03-2 413.30 454.91
2-Nitropropane 79-46-9 467.69 719.33
Nitrobenzene 98-95-3 374.82 349.40
p-Nitrotoluene 99-99-0 1213.59 1959.73
m-Nitrotoluene 99-08-1 1018.50 1072.00
o-Nitrotoluene 88-72-2 928.94 891.65
2,5-Dimethylnitrobenzene 89-58-7 1891.53 2440.59
2-Nitrobiphenyl 86-00-0 1908.01 1231.21
4-Nitrobiphenyl 92-93-3 1588.34 2230.14
1,3-Dinitrobenzene 99-65-0 201.21 59.51
2,4-Dinitrotoluene 121-14-2 359.08 268.18
2,6-Dinitrotoluene 606-20-2 106.84 177.19
1-Chloro-4-nitrobenzene 100-00-5 1114.83 420.19
1-Chloro-3-nitrobenzene 121-73-3 423.30 420.19
o-Chloronitrobenzene 88-73-3 455.67 268.19
4-Nitrobenzyl chloride 100-14-1 1808.62 1809.22
2,4-Difluoronitrobenzene 446-35-5 24411 199.83
2,5-Dichloronitrobenzene 89-61-2 862.59 1000.69
3,4-Dichloronitrobenzene 99-54-7 1066.02 953.46
Tecnazene 117-18-0 457.98 7506.56
Pentachloronitrobenzene 82-68-8 2470.64 1099.75
3-Nitrobenzotrifluoride 98-46-4 490.50 609.97
1,5-Difluoro-2,4-dinitrobenzene 327-92-4 105.68 49.99
3-Nitropropanol 25182-84-7 268.96 77.03
Tris(hydroxymethyl)nitromethane 126-11-4 2183.29 1898.36
p-Nitrophenol 100-02-7 714.46 202.02
m-Nitrophenol 554-84-7 448.55 328.39
o-Nitrophenol 88-75-5 800.65 333.73
4-Nitro-m-cresol 2581-34-2 1005.73 1199.82
4-Methyl-2-nitrophenol 119-33-5 1432.86 3358.28
2-Nitroanisole 91-23-6 1192.56 739.80
4-Nitroanisole 100-17-4 1337.71 2302.06
4-Nitrophenetole 100-29-8 1976.13 3297.50
4-tert-Butyl-3-methoxy-2,6-dinitrotoluene 83-66-9 223.51 339.33
4-Nitrobenzaldehyde 555-16-8 1783.47 4702.74

2’-Nitroacetophenone 577-59-3 1617.41 1599.21
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Tab.3 (Continued)

LD;/mg-kg™

Compound CAS code TEST Pre Exp
3’-Nitroacetophenone 121-89-1 1076.52 3250.16
4-Nitrobenzoic acid 62-23-7 1873.09 1959.09
Methyl nitroacetate 2483-57-0 1455.04 3774.64
Ethyl 4-nitrobenzoate 99-77-4 2061.30 2657.40
4-Nitrophenyl isocyanate 100-28-7 2408.44 1600.25
5-Nitroisophthalic acid dimethyl ester 13290-96-5 918.99 9994.50
Binapacryl 485-31-4 82.86 57.99
4-Nitrobenzonitrile 619-72-7 2162.98 30.04
3-Nitrophthalonitrile 51762-67-5 310.48 1413.83
4-Nitrophthalonitrile 31643-49-9 305.12 849.96
4-Nitroimidazole 3034-38-6 316.56 600.38
2-Nitroaniline 88-74-4 715.37 1600.74
3-Nitroaniline 99-09-2 962.96 534.96
4-Nitroaniline 100-01-6 1263.11 750.45
2-Nitro-1,4-phenylenediamine 5307-14-2 1535.15 2099.64
4-Nitro-1,3-phenylenediamine 5131-58-8 1478.19 4499.3
4-Nitro-o-phenylenediamine 99-56-9 1891.11 681.00
2,4-Dinitroaniline 97-02-9 504.97 284.96
4-Methyl-3-nitroaniline 119-32-4 1460.12 6860.08
Pendimethalin 40487-42-1 1898.30 1050.14
3,5-Dinitro-2-methylbenzoylamide 148-01-6 700.21 600.52
4-Nitrobenzamide 619-80-7 1983.59 475.88
MethyInitrophthalimide 41663-84-7 2013.36 2800.43
3-Nitrobenzoyl chloride 121-90-4 3836.42 3912.98
4-Nitrobenzoyl chloride 122-04-3 3274.53 5604.12
Bis(4-nitrophenyl) sulfide 1223-31-0 112.99 1490.61
2-Methyl-5-nitrobenzenesulfonyl chloride 121-02-8 6707.95 7469.40
4-Nitrobenzaldehyde oxime 1129-37-9 396.61 180.09

The data in lines led by "Exp" show the experimental results reported in ChemidPlus database.

fitd i F1 5z (LD, T9 30 {8 3138.51 mg - kg™, SL 46
941.21 mg-kg™) M2 2%t (LD, Fiiil{E 553.02 mg-kg ™,
SCEGE 1100.33 mg-kg™) \2-fi LI AR (LD, ALl {EL
1908.01 mg- kg™, L4 {A 1231.21 mg-kg™") Fl 1,
3- i 3 2R (LD, FU {5 201.21 mg kg™, S5 5 A
59.51 mg - kg™) #h, i 2 42 0 T 0 AH X 152 25 ¥4 <
40.0% ; Forfr - SE P e A LR ARG L HOR SRR
FH Tl JE 8 1 0 1% 22 <10.0%., AL KR & 1
LD, ) T A0 552 56 A P i 1) H/S St st 43 2R
— F Pk # t (Kappa % %1=0.85) ; TEST #ll Toxtree

R RS e B P8 M 1) TR M Tff PR 220 8 67.9%

25 L rid , Bk Toxtree UM 35 58 728 P 45 S A
H:4h, TEST F1 Toxtree #e (R Fi il il FE4 i £, I8 T
(RIS PR PPAG 45 2R

3 iti

Bt A S AT A R B RE VBOR AL, H
B A7 TE 22 Fh il ik, (B85 55 7 5 R RE I 5K A1 G
B 25 2 RN TE] 75 25 AR R S RN E AT



- 518 - PEGREL AR R

E£202247 A% 36455 74 Chin J Pharmacol Toxicol, Vol 36, No 7, Jul 2022

A YRR EEEIH Z — FIns
Py A AL, H T A AS DA (D B T R
ilg VA SRR 3 B P L0 6, 328 1 ) 2 48040 N 3
ML 5 @) WU F 34 J5E AR ol i 25 0 A= B Ay 5 7™
Yo ZEEMENLEION R S5 H R A H B 1Y AR
At SR, e TR P Bk 2= 2% L S C-N
BRI REAT OGBS 2R R LA A= W 24 AT il 3
BRER, TTRE) I A LR BRI . A 5T H
AR SR, 48 K 2 40(98.4% ) il 38 Je HoAi A
YA AREE & UL B Sk 2 DR, RS R )
P28 1 R O P S s T LA 2SR A 1 B
YT AN ABEST BUNSE R R AR A
PEZ T REPE RS FAIC, B T 2R I 0 5L D0 3 in o
IR b e 2o Rl S e 8 VRIS

Yin S5 e AR AR A 5T B X0 Al
JE R e mT a5 S S Ab I U, 2 T 3 B DNA 545, 15
YRR IR T (B A S R A PO b T O 2
28 VFEPE DR A s S5 e X B, AN 98 & B0, 79.6%
it B 028 o AR ) 2 PR 28 1 M T 45 SR R, K
RO R s AN R B R B T T RS Bk
Ji7 T8 8 i AILBRAT OG5 TN &5 SR U | 86.4% fi 3Lk
¥k Toxtree #2714 GC SA, 94.2% fil§ F: 42 15
PR Jy B o AR MR PR | X — o R R I, A 9%
I3 M B R AY T s AT ek A AE 5 o A i 3 R b
AR 75 3 R Ak 7 38, 2E 1T 1 i DNA 453403 , 175 3 40
FELJA T 1 B0 (B HL]

g5 FRTIER BT R R R A B AEAE A R
LA AWy vl e ol A7 AF — o SR B, L
KNS E BRI A T AT LB B 2% |
JIT X I C-N SR B A 5% s il 308 i AR T B 2 T30
DNA $ 175 , 2 B0 8 58 A8 Ve R 80 1 5 0 1R B g
MEIEE R T AR 22 B TR
7 At 4 56 Je B LAY A 0 1 DRSS A4 AT 75 10— 2
B SE 5675 BR2F TR AT .

P AR IR 5% T 245 5 ] D, | RS o3 i Sk e B LA
AR B2 TV EEYE A S — o i S A S Ho A
AW A BUREERE BN, XS H TSSO T
BRI — 8 R EERA R, — iR ItkE
R H A Ay B s d 1k, A48 B R 2 1
e ZUR L5 | & AR L R ot 7 R LR AR Y
TR T IR, AE B ey ) A R L HET
J A B R e R B I A R M AT A
I b B, KX IR AR 7R B A 5 A SRR R
[ EREE L7/ E K= e L) A VA 31V )
2, WSS R BRI AR S S 1 R

BT, X b 288 0 o A A X 1) RS T LA
P 5 0 45 SRR R W S S HAT AR e kB T
T A7 7E i R M, Kroes 4622 Rl HE S G 4 1, &
B SE0R LA R R H I, T2
FR M — LB R BRI . 4F LT,
il 32 98 B HL A A= 4 00 I0 48 SR b R B o R A AE G R
matEg OB BUETE BRI TR
BT I ok — A Ak oy 35 F R B 5 1 b B [
A RS A AL T %2 5% s TEST Hil Toxtree 4%
A b 0 0 o P — R R T Rz 2
QSAR Fil il 514 2547 il 56k e H AT A 9 19 fs Pk
PEA I AT AT AEX T3 o B BE 2 2 A A2 9
T AE R PEAT A AR

Sk

[1] Dimashiki M, Harrad S, Harrison RM, et al. Mea-
surement of nitro-PAH in the atmospheres of two
cities[J]. Atmos Environ, 2000, 34(15): 2459-2469.

[2] Vicente ED, Vicente AM, Bandowe BAM, et al. Particu-
late phase emission of parent polycyclic aromatic
hydrocarbon (PAHs) and their derivatives (alkyl-
PAHs, oxygenated-PAHs, azaarenes and nitrated
PAHs) from manually and automatically fired com-
bustion appliances[J]. Air Qual Atmos Health, 2015,
9(6): 653-668.

[3] Shen G, Tao S, Wei S, et al. Retene emission from
residential solid fuels in China and evaluation of retene
as a unique marker for soft wood combustion[J].
Environ Sci Technol, 2012, 46(8): 4666-4672.

[4] Karavalakis G, Deves G, Fontaras G, et al. The impact
of soy-based biodiesel on PAH, nitro-PAH and oxy-PAH
emissions from a passenger car operated over regu-
lated and nonregulated driving circles[J]. Fuel,
2010, 89(12): 3876-3883.

[5] He Y, Song J, Zhuang Y, et al. Experimental study
of nitropropane pyrolysis with molecular-beam
mass spectrometry and tunable synchrotron VUV
photoionization. Part I. The flow reactor pyrolysis of
1-nitropropane[d/OL]. J Anal Appl Pyrolysis, 2021,
155(81): 105051 (2021-02-14) [2021-06-30]. https://
doi.org/10.1016/j.jaap.2021.105051.

[6] He Y, Song J, Zhuang Y, et al. Experimental study
of nitropropane pyrolysis with molecular-beam
mass spectrometry and tunable synchrotron VUV
photoionization. Part || . The flow reactor pyrolysis
of 2-nitropropane[J/OL). J Anal Appl Pyrolysis, 2021,
157(80): 105212 (2021-05-21) [2021-06-30]. https://
doi.org/10.1016/j.jaap.2021.105212.



TEGEEE EmE R E202257 A K 3655 TH

Chin J Pharmacol Toxicol, Vol 36, No 7, Jul 2022

- 519 -

(7]

(8]

(9]

(10]

(1]

(12]

(13]

(14]

(15]

[16]

(17]

Liu G, Han Y, Wang L, et al. Solid deposits from
thermal stressing of n-dodecane and Chinese RP-3
jet fuel in the presence of several initiators[J]. Energy
Fuels, 2009, 23(1): 356-365.

Zhang K, Glarborg P, Zhou X, et al. Experimental
and kinetic modeling study of nitroethane pyrolysis
at a low pressure: competition reactions in the primary
decomposition[J]. Energy Fuels, 2016, 30(9): 7738-7745.
Wang J, Tian Z, Zhang L, et al. Experimental and
kinetic investigation of pyrolysis and oxidation of nitro-
methane[J]. Combust Flame, 2019, 303: 247-254.
WMk, 2R, RN, S 0B e L B IR IR
SR T R BT R R Al R 2 22 o UL, v R
2 51l IR 2% & (Chinese Journal of New Drugs and
Clinical Remedies), 2021, 40(3): 225-229.

Jia Z, Zhou W, Yu W, et al. Experimental investiga-
tion on pyrolysis of n-decane initiated by nitropro-
pane under supercritical pressure in a miniature
tube[J]. Energy Fuels, 2019, 33: 5529-5537.

o, Wk, F SRl A Toxtree - &5 0 vh 51 24
B 1R R A OC U I (B [J]. 75 B 22 44 (Journal
of Toxicology), 2015, 29(6): 402-405.

Perez-Garrido A, Helguera AM, Lopez GC, et al. A
topological substructural molecular design approach
for predicting mutagenesis end-points of «, B-unsatu-
rated carbonyl compounds[J].
268(1): 64-77.

o HE, W2, R SEhl . QSAR Jy vk T vh R 2 S
FEPE BB VRN [J]. 5 B 24 4% 8 (Journal of Toxicology),
2016, 30(5): 342-345.

RHE, Bk, Al 2 E B0 QSAR Tl B¢
PR (1) £ 57 [J]. B 2% 2% 75 (Joumal of Toxicology),
2015, 29(6): 399-401.

roE, Wk 2, SRSl B T.E.S. T & Hlil v R 2l
HE I LDy BB K B B[], 3 B 2
(Journal of Toxicology), 2016, 30(5): 334-338.

A, BkER 2, oAl . 5 Toxtree - & i v vE 2)
3 1 B0 AN L M U], 7 B2 4k (Journal
of Toxicology), 2016, 30(5): 329-333.

Toxicology, 2009,

(18]

(19]

(20]

(21]

(22]

(23]

(24]

(25]

(26]

(27]

JEAE, SRR, BB, AF L BT A RO TEST KOH
FEAO 75 etk A 40 QSAR W 7% B 12 FH [J]. e el
B2 (Journal of Anhui Agriculture Sciences), 2010,
38(36): 20878-20879, 20882.

TP, YusE . TOPKAT FI TEST #{4- A {21 75 1 15
e N D] BROE T A 5 0 20 Bg (Occeupational
Health and Emergency Rescue), 2017, 35(1): 1-5,72.
United States Environmental Protection Agency. User’s
Guide for T.E.S.T. (Toxicity Estimation Software
Tool) Version 5.1[EB/OL]. Washington, DC, USA:
EPA Office of Research and Development, (2020)
[2011-06-30]. https;//www.epa.gov/sites/default/files/
2016-05/documents/600r16058.pdf.

WeE 2, S, (Q)SAR J5 i 7EHE T30 o % 1o FH 1l
HEJR[J]. B Bl ~# 2% 35 (Journal of Toxicology), 2015, 29
(6): 406-410.

Kroes R, Renwick AG, Cheeseman M, et al. Struc-
ture-based thresholds of toxicological concern (TTC):
guidance for application to substances present at
low levels in the diet[J]. Food Chem Toxicol, 2004,
42(1): 65-83.

Zhang T, Zhang L, Hong X, et al. An experimental
and theoretical study of toluene pyrolysis with tunable
synchrotron VUV photoionization and molecular-
beam mass spectrometry[J]. Combust Flame, 2000,
156(11): 2071-2083.

A, FEIBH, Ba Ak, S . SRR 25 1 S0 B HAE
JAMLHIBT 5T 3k J2[J]. & ekt kL (Chinese Journal of Ener-
getic Materials), 2019, 27(7): 558-568, 3.

EF5 2%, SPmA, FiEE, 4. Y IR B IE A faag
Pk 1) DFT B 5% [J]. 1k 2% % #lt (Acta Chimica Sinica),
2007, 65(17): 1789-1796.

T, BN, FIAR, S N 32 RS BRI I i
2 AL A W R B EE WL, #2645 1k 2% (Environmental
Chemistry), 2004, 23(1): 80-84.

Yin J, Wu B, Zhang XX, et al. Comparative toxicity
of chloro- and bromo-nitromethanes in mice based
on a metabolomic method[J]. Chemosphere, 2017,
185: 20-28.



. 520 - PEGEFE EWFLE202257 A% 365574 ChinJ Pharmacol Toxicol, Vol 36, No 7, Jul 2022

Prediction of toxicity of nitro-organic compounds by Toxicity
Estimation Software Tool and Toxtree software

HE Yong-di', SONG Jin-ou', WU Bin?>, WANG Xiao-wen', XIE Ji-biao', WANG Bin'
(1. State Key Laboratory of Engines, Tianjin University, Tianjin 300072, China; 2. Huaihua Hospital
Affiliated to the University of South China, Huaihua 418000, China)

Abstract: OBJECTIVE To predict the data on hazard of nitro-organic compounds, including oral
acute toxicity, developmental toxicity, mutagenicity and carcinogenicity by the Toxicity Estimation Soft-
ware Tool (TEST) and Toxtree. METHODS There were 1200 nitro-organic compounds currently avail-
able on the two frequently-used commercial platforms Aladdin and MACKLIN, and 449 of them with
function groups fewer than two were chosen one by one for analysis.The threshold of toxicological concern
(TTC), oral acute toxicity (oral rat LD,,), developmental toxicity, mutagenicity (Ames test) and carcino-
genicity of these compounds were predicted by two types of software, TEST and Toxtree. The carcino-
genicity mentioned included the structural alerts for genotoxic and nongenotoxic carcinogenicity (GC
SA and NGC SA). RESULTS The TTCs of all the nitro-organic compounds were divided into Class |l
predicted by Toxtree with a revised Cramer decision tree. The results showed that 66.4% and 23.2% of
the nitro-organic compounds were classified into the 4" category and 5" category (GHS standard)
according to their predicted oral rat LD,,, respectively. 78.8% were predicted to be slightly toxic and
18.3% moderately toxic (Hodge/Sterner Standard). 47.4% of the nitro-organic compounds were predicted
to have developmental toxicity, 88.2% GC SA, 94.0% mutagenicity (Ames test) (63.3% and 88.2%
ones were predicted to be with mutagenicity by TEST and Toxtree, respectively) and only 2.9% NGC
SA. The predicted toxicity results of nitro-organic compounds with different structures and functional
groups were listed, and the data on predicted toxicity of 46 nitro-hydrocarbons was also given. The nitro
derivatives of the precursors of polycyclic aromatic hydrocarbon were mostly predicted to posses devel-
opmental toxicity, mutagenicity and genotoxic carcinogenicity. CONCLUSION Most nitro-organic com-
pounds are predicted to be with acute oral toxicity, which is closely related to nitro groups. However,
the predicted rat LD, of most nitro-organic compounds is classified into slight toxicity and moderate toxicity.
Most nitro-organic compounds are predicted to be with carcinogenicity and mutagenicity. TEST and
Toxtree are not accurate enough for the prediction of chemicals with complicated functional groups.

Key words: Toxicity Estimation Software Tool; Toxtree; nitro-organic compound; toxicity prediction;
developmental toxicity; mutagenicity; carcinogenicity
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