2, 4-
2,4-
2,4- 4- -1,3-
CAS 95-80-7
3-126( )
1-228
RTECS XS9625000
C7H10N2
122.17
1 ppm = 5.00 mg/m? ( 25 )
NH,
CHj3
H,N
1
99 2 97 99 I
292 (760 mmHg)® 283 285 (760 mmHg)?
283 285 9
1.045 g/cm® (100 )Y
1.70x 10 mmHg (=0.0227 Pa) (25 )*
(1- /) (log Kow) 0.14 (pH=7.4)® 0.14"
(PKa)
3.5x 10°mg/L (20 )?
( ) 3.78x 10*mg/L (20 )® 4.07x 10°mg/L (25 )¥
5.0x 10°mg/L (25 )?
9)
BOD 0% TOC 3.0% GC 7.9% 2 100 mg/L
30mg/L
OH
192x 102 ecm®/( sec) 25 9
0.33 33 OH 3x 10° 3x 10° fom* ™
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12)
9)
(BCF)
<5 6 03mg/L
<50 6 0.03mg/L
(Koc) 120 PCKOCWIN®™
4
1.1
1 1,000t 15)
1.1
( ) 11 12 13 14 15 16 17 18
® | L1002 | 874 635 662 | 55,387 | 60,640 | 60,661 | 65,826
£y
5
124
228
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1
17
1) 2)
2.1
2.1 PRTR 17
( ) (ka/ )
(kg/ (kg/ ) ke/ )
90 0 0 0 4705| 154543 90 90
() ()
| 90| o‘ o| o| 4,705‘ 154‘543| | | | ‘ |
(100%) (100%) (100%) 100%]
17 0.09t
4.7t
150t
2
2.1
USES3.0 Mackay-Type Level 11l
3 17
0.09t 4.7t
2.2
.2
(%)
0.0 0.0
96.1 96.1
0.0 0.0
3.9 3.9
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3
2.3
2.3
pg/m3 <0.27 <0.27 <0.27 <0.27 0.27 0/17 1990 4)
pg/m?®
Hg/g
ua/L
ML | <002 | <002 | <002 | <0.02 0.02 0/15 2000 5)
Ho/g
HO/L | <00059 | <0.0059 | <0.0059 | <0.0059 | 0.0059 0/1 2005 6)
<002 | <002 | <002 | 023 0.02 3/65 2000 5)
<0.1 <0.1 <0.1 <0.1 0.1 0/17 1999 7
HO/L | <00059 | <0.0059 | <0.0059 | <0.0059 | 0.0059 0/3 2005 6)
<002 | <002 | <002 | <002 | 0.02 0/11 2000 5)
<0.1 <0.1 <0.1 <0.1 0.1 0/19 1999 7
( ) Hg/g |<0.00078 | <0.00078 | <0.00078 | 0.00098 | 0.00078 1/2 2005 6)
<0.003 <0.003 <0.003 0.011 0.003 1/17 1999 7
( ) Hg/g |<0.00078 | <0.00078 | <0.00078 |<0.00078 | 0.00078 0/4 2005 6)
<0.003 <0.003 <0.003 | <0.003 0.003 0/18 1999 7
4
24
15 m®
2L 2,000 g 50 kg
2. 4
0.02ug/L 2000 0.0008g/kg/day
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0.02ug/L 2000 0.0008g/kg/day

0.02ug/L 2000 0.0008g/kg/day

0.23ug/L 2000 0.0092ug/kg/day

2.5
0.0008 pg/kg/day
2.5
ng/kg/day ng/kg/day
0.0008 0.0008
0.0008 0.0092
0.0008 0.0008
0.0008 0.0008
PEC
2.6
PEC
0.23 pug/L 0.02 pg/L
2.6
0.02 pg/L 2000 0.23 pg/L 2000
0.02 pg/L 2000 0.02 pg/L 2000
1
2




1
e
64 65
0.2 05
20
8
92
2)
1
52
1
3)
e
24
8
-2-
2,4-
1.3%
2,4

3 60 mg/kg
23 31
3 mg/kg
2.1 0.4
3 mg/kg 4.6
“c 77 mg/kg
90 81
24
0.667 mg/kg
22
50 23
24 125
2 2
4 pg/em?
24 54 24
77 mg/kg
2,4- 4-
-2- 4-
50 mg/kg
S5- -2,4-
57% 3
4-
4- -2- -5-
3- -2,4-

2.9
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48
2.2 4.6
48 73
60 mg/kg
1
1
24
74
6.6
24
4
11.7 9.1 126
3 15cm’
12 4
4)
4-
-2-
-2-
2)
6
34%
-2- -3-
5-
6-



13

-2,4- 5
6 12
5)
p_
N-
TDI
TDI
21 14 34
1
2 TDI
3.1
LDso 73 mglkg ®
LDso 136 mg/kg ¥
LDso 230 mg/kg ¥
LDs, 179 212 mglkg?
LD 500 mg/kg ?
LDso 380 mg/kg ?
LDso 500 mg/kg ?
LDso >5,750 mg/kg ?
9)
B6C3F, 52 1 0 25 50 100 mg/kg/day 14
25 mg/kg/day B
50 mg/kg/day GPT
mg/kg/day
50 mg/kg/day
100 mg/kg/day
IgM  1gG

10)

LOAEL 25 mg/kg/day

100
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Fischer 344 5 1 0 0.025 005 01 02 03 7
0.2 0.2 4 0.3
100 0.025 0.05 0.1 9% 82
59 0.025 0.05 0.1 0.2 91 93 80 61 0.1
m NOAEL
0.025 13 mg/kg/day
B6C3F, 5 1 0 0.01 0.02 0.03 0.05 0.07 0.1 7
0.1 100 0.01
0.02 0.03 0.05 0.07 0.1 103 101 86 80 84 74 103 93
87 85 79 76 0.07 0.1
1 NOAEL 0.02 26 mg/kg/day
Sprague-Dawley 10 1 0 0.01 0.03 0 5 15 mg/kg/day
10 0.03 4
27 0.03 12
NOAEL 5 mg/kg/day
Wistar 9 11 1 0 0.06 0.1 33 35
0.06 8 20
0.1 2 5
0.06 0.1
13) LOAEL 0.06 30 mg/kg/day
Fischer 344 50 1 0 0.0125 0.025 40
0.005 0.01
63 0.005 63
0.01 80 0.005
0.005
11)
3.2 7 mg/kg/day 3.95 8.55 mg/kg/day
) LOAEL 3.2 mg/kg/day
B6C3F, 50 1 0 001 0.02 0 13 26 mg/kg/day
101 0.01
0.01
1 LOAEL 13 mg/kg/day
Fischer 344 50 1 0 0.0125 0.025 40 0 0.005
0.01 63 m
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CD-1 50 1 0 150 mg/kg/day 7 14
150 mg/kg/day 17 4 11
15.16) LOAEL 150 mg/kg/day
Sprague-Dawley 10 1 0 0.01 0.03 0 5 15 mg/kg/day
10 4 2 0.03
12)
NOAEL 0.01 5 mg/kg/day
Sprague-Dawley 8 10 1 0 0.01 0.03 0 5 15 mg/kg/day
10 0.03%
10 1 0.03
n NOAEL
0.01 5 mg/kg/day
Sprague-Dawley 9 1 0 0.03 0 15 mg/kg/day 10
0.03%
0 0.06 3 1
3 20 60
2
18)
59 2 2
2
0- 19)
TDA 3 50
TDA
0.687 mg/m® DNT
DNT NIOSH 1.5 mg/m® 20.21,22)

23)

12
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TDA 1.3 mg/m’

10

3.2 mg/m’ 2
3.2
3.2
WHO | IARC (1987 ) 2B
EU EU (2000 ) 2
EPA
USA ACGIH
NTP (2005 )
2
(1991 ) B
DFG (2005 ) 2
o
in vitro S9
25,26,27) L5178Y CHO
AT3-2 S9 ) 9
2% CHO S9
30) HepG2 DNA DNA
31) s9 32) % DNA
in vivo 20
39) DNA 27)
Big Blue lacl 3
DNA
35, 36, 37) T DNA 36)
o
10 1 2 mg 1
246 28 11 4 5
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29 44 297 452 246 1
9 8 12
38)
Wistar 9 11 1 0 0.06 0.1 33 35
0.06 7/11 0.1 9/9 6 0.1
19
32 6/6 B
Sprague-Dawley 25 1 0 005 01
0.025 0.05 14 0.025
0.05 )
Fischer 344 50 1 0 0.0125 0.025 40 0 0.005
0.01 63 0 0.0079 0.0176
0 0.0079 0.0171 0.0079 0.0176
0.0079 0.0079
0.0079
11, 40)
CD-1 25 1 0 005 0.1 18
0.05 0.1
39)
B6C3F; 50 1 0 0.01 0.02 101
0.01 0.01
0.01
11)
EPA Fischer 344
4.0x 10° (mg/kg/day)™
1.1x 10® (mg/m®)* )
0 0 mg/kg/day 0/20
0.0079 3.95 mg/kg/day 11/50
0.0171 8.55 mg/kg/day 14/50

11



9,253 5,671
4,049 71
10 4
1
42)
7.4 4.5 pg/L
1
80 2,6- 20
41
43, 44)
5009
PBPK
1 25x10°
FDA
46)
4
mg/kg/day

1968
3
65 74
PMR
37
21
2,6- 5.8
2,6-
2,6-
10
45)
LOAEL

12

1984

10
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PMR

12.1 pg/L
7

40

LOAEL 3.2 mg/kg/day
10 0.32
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3.3 MOE
MOE
0.32 mg/kg/day
0.0008 pg/kg/day 0.0008 pg/kg/day 8,000
0.0008 pg/kg/day 0.32 mg/kg/day
10
5 MOE Margin of Exposure 8,000
MOE
3.4 MOE
MOE
0.09t 0.33
3.3
MOE MOE 100
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1
4.1
4.1
/L No.
[mg/L] [ ]
Pseudokirchneriella NOEC *3
° 1,000 subcapitata GRO(RATE) 8 A A %)
Pseudokirchneriella NOEC 2
° l’Ooosubcapitata GRO(AUG) 3 A B 2)
«,|Pseudokirchneriella EC *
2 50 2
8,600 subcapitata GRO(AUG) 3 A B 2)
9,540 Pseudo_klrchnerlella EC, POP 4 D c 1)-20068
subcapitata
Pseudokirchneriella ECsq *3
18,400 subcapitata GRO(RATE) 8 A A %)
o 520|Daphnia magna NOEC REP 21 A A 2)
15,000|Daphnia magna ECsr IMM 2 A A 2)
o | <40,300™Oryzias latipes 03 NOEC GRO 28 B B | 1)-14908
>100,000|Oryzias latipes LCs,  MOR 4 A A 2)™
912,000(Oryzias latipes LCso MOR 4 A A 1)-14908
1,420,000|Pimephales promelas LCs MOR 4 B B 1)-3217
PNEC
PNEC
A B C D
E
PNEC
A B C
ECso Median Effective Concentration LCs, Median Lethal Concentration
NOEC No Observed Effect Concentration
GRO Growth IMM  Immobilization MOR Mortality
REP  Reproduction POP Population change
AUG Area Under Growth Curve)
RATE
*1 1)-14908
*2 B PNEC




*3 2 0-72
*4
PNEC
1
2 OECD No. 201 1984 Pseudokirchneriella
subcapitata
0 046 10 22 46 10 22 46 100 mg/L 2.2
91 96% 72
ECso 18,400 pg/L NOEC 1,000 pg/L
3)
2
2 OECD No. 202 1984 Daphnia magna
GLP 0
22 46 10 22 46 100 220 460 mg/L 2.2
76 mg/L as CaCO;
91 98% 91 99% 48 ECso
15,000 pg/L
2 OECD No. 211 1998 Daphnia
magna GLP 48
0 018 032 056 10 18 32mg/L 1.8
78 81 mg/L as CaCOs
71 106% 21
21 NOEC 520 ug/L
3
2 OECD No. 203 1992 Oryzias latipes
GLP 24
100 mg/L 71 mg/L as CaCOs
0% 0%
24 97% 96
LCs 100,000 ng/L
Holcombe Y% o 3 Oryzias latipes 28
25mL 2.8 90%
5 45.8
mg/L as CaCO3 0.7 40.3 68.8 131 263

15



551 mg/L 28 NOEC 40,300 pg/L
2 PNEC
PNEC
Pseudokirchneriella subcapitata 72 ECso 18,400 pg/L
Daphnia magna 48 ECs 15,000 pg/L
Oryzias latipes 96 LCso 100,000 pg/L
100 3
15,000 pg/L 100
PNEC 150 pg/L
Pseudokirchneriella subcapitata 72 NOEC 1,000 pg/L
Daphnia magna 21 NOEC 520 pg/L
Oryzias latipes 28 NOEC 40,300 pg/L
10 3
520 pg/L 10
PNEC 52 pug/L
PNEC 52 pg/L
3
4. 2
PEC/
PEC PNEC
PNEC
0.02pg/L (2000) 0.23pg/L (2000) 0.004
52
Hg/L
0.02pg/L (2000) 0.02pg/L (2000) <0.0004
1
2
PEC/ PNEC 0.1 PEC/ PNEC 1
>

16
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0.02 pg/L
PEC 0.23 pg/L 0.02 pg/L

PEC PNEC 0.004
0.0004

17



1

2)

3)

4)

5)

6)

7)

8)

9)

10)

11)

12)

13)
14)

15)

13 2, 4-

(2007) 2006
(http://www.env.go.jp/chemi/communication/factsheet.html, 2007.11.2 ).
Lide, D.R. ed. (2006): CRC Handbook of Chemistry and Physics, 86th Edition (CD-ROM
Version 2006), Boca Raton, Taylor and Francis. (CD-ROM).
Howard, P.H., and Meylan, W.M. ed. (1997): Handbook of Physical Properties of Organic
Chemicals, Boca Raton, New York, London, Tokyo, CRC Lewis Publishers: 126.
Verschueren, K. ed. (2001): Handbook of Environmental Data on Organic Chemicals, 4th ed.,
New York, Chichester, Weinheim, Brisbane, Singapore, Toronto, John Wiley & Sons, Inc.
(CD-ROM).
IPCS (1998): International Chemical Safety Cards. 0582. 2,4-Toluenediamine.
Hansch, C., Leo, A., and Hoekman, D. (1995): Exploring QSAR Hydrophaobic, Electronic, and
Steric Constants, Washington D.C., ACS Professional Reference Book: 33.
Debnath, A.K. et al. (1992): A QSAR Investigation of the Role of Hydrophobicity in Regulating
Mutagenicity in the Ames Test: 1. Mutagenicity of Aromatic and Heteroaromatic Amines in
Salmonella typhimurium TA98 and TAL100, Environmental and Molecular Mutagenesis, 19:
37-52.
European Chemicals Bureau (2000): IUCLID (International Uniform Chemical Information Data
Base) Data Set.

(1977.11.30)

(http://www.safe.nite.go.jp/japan/Haz_start.html, 2005.10.21 ).

Howard, P.H., Boethling, R.S., Jarvis, W.F., Meylan, W.M., and Michalenko, E.M. ed. (1991):
Handbook of Environmental Degradation Rates, Boca Raton, London, New York, Washington
DC, Lewis Publishers: xiv.

Howard, P.H., Boethling, R.S., Jarvis, W.F., Meylan, W.M., and Michalenko, E.M. ed. (1991):
Handbook of Environmental Degradation Rates, Boca Raton, London, New York, Washington
DC, Lewis Publishers: 302-303.

U.S. Environmental Protection Agency, PCKOCWIN™ v.1.66.

( ) ( )

PRTR ’
(http://www.env.go.jp/chemi/prtr/archive/target_chemi/01.html, 2007.8.14 ).

18



1)

2)

3)
4)
5)
6)
7)

1

2)

3)

4)

5)

6)

7)

8)

9)
10)

13 2, 4-

(2007) 17
(
)

()
( ) 3-2
(http://www.prtr.nite.go.jp/prtr/csv/2005a/2005a3-2.csv)
() (2008) 19 C )

(1991) : 2

(2002) : 12

(2007) : 17

(2001) : 11

Timchalk, C., F.A. Smith and M.J. Bartels (1994): Route-dependent comparative metabolism of
[*C]toluene 2,4-diisocyanate and [*“C]toluene 2,4-diamine in Fischer 344 rats. Toxicol. Appl.
Pharmacol. 124: 181-190.

Grantham, P.H., L. Mohan, T. Benjamin, P.P. Roller, J.R. Miller and E.K. Weisburger (1979):
Comparison of the metabolism of 2,4-toluenediamine in rats and mice. J. Environ. Pathol.
Toxicol. 3: 149-166.

Unger, P.D., AJ. Salerno, W.C. Ness and M.A. Friedman (1980): Tissue distribution and
excretion of 2,4-[**C]toluenediamine in the mouse. J. Toxicol. Environ. Health. 6: 107-114.
Marzulli, F.N., D.M. Anjo and H.l. Maibach (1981): In vivo skin penetration studies of
2,4-toluenediamine, 2,4-diaminoanisole, 2-nitro-p-phenylenediamine, p-dioxane  and
N-nitrosodiethanolamine in cosmetics. Food Cosmet. Toxicol. 19: 743-747.

Waring, R.H. and A.E. Pheasant (1976): Some phenolic metabolites of 2, 4-diaminotoluene in the
rabbit, rat and guinea-pig. Xenobiotica. 6: 257-262.

Glinsukon, T., T. Benjamin, P.H. Grantham, E.K. Weisburger and P.P. Roller (1975): Enzymic
N-acetylation of 2,4-toluenediamine by liver cytosols from various species. Xenobiotica. 5:
475-484.

Lind, P., M. Dalene, G. Skarping and L. Hagmar (1996): Toxicokinetics of 2,4- and
2,6-toluenediamine in hydrolysed urine and plasma after occupational exposure to 2,4- and 2,6-
toluene diisocyanate. Occup. Environ. Med. 53: 94-99.

IUCLID (International Uniform Chemical Information Data Base) Dataset year 2000 CD-ROM
edition.

IPCS (1997): International Chemical Safety Cards. 0582. 2,4-Toluendiamine.

Burns, L.A., S.G. Bradley, K.L. White, J.A. McCay, B.A. Fuchs, M. Stern, R.D. Brow, D.L.
Musgrove, M.P. Holsapple, M.I. Luster and A.E. Munson (1994): Immunotoxicity of
2,4-diaminotoluene in female B6C3F; mice. Drug Chem. Toxicol. 17: 401-436.

19



13 2, 4-

11) NCI (1979): Bioassay of 2,4-diaminotoluene for possible carcinogenicity. CAS No. 95-80-7.
NCI-CG-TR-162.

12) Thysen, B., S.K. Varma and E. Bloch (1985): Reproductive toxicity of 2,4-toluenediamine in the
rat. 1. Effect on male fertility. J. Toxicol. Environ. Health. 16: 753-761.

13) Ito, N., Y. Hiasa, Y. Konishi and M. Marugami (1969): The development of carcinoma in liver of
rats treated with m-toluylenediamine and the synergistic and antagonistic effects with other
chemicals. Cancer Res. 29: 1137-1145.

14) Gold, L., C. Sawyer, R. Magaw, G. Backman, M. de Veciana, R. Levinson, N. Hooper, W.
Havender, L. Bernstein, R. Peto, M. Pike and B. Ames (1984): A Carcinogenic potency database
of the standardized results of animal bioassays. Environ. Health Perspect. 58: 9-319.

15) Bioassay Systems Corporation (1983): Determination of the Reproductive Effects in Mice of Nine
Selected Chemicals. NTIS/OTS 0000240-0.

16) Hardin, B.D., R.L. Schuler, J.R. Burg, G.M. Booth, K.P. Hazelden, K.M. MacKenzie, V.J.
Piccirillo and K.N. Smith (1987): Evaluation of 60 chemicals in a preliminary developmental
toxicity test. Teratog. Carcinog. Mutagen. 7: 29-48.

17) Thysen, B., E. Bloch and S.K. Varma (1985): Reproductive toxicity of 2,4-toluenediamine in the
rat. 2. Spermatogenic and hormonal effects. J. Toxicol. Environ. Health. 16: 763-769.

18) Varma, S.K., E. Bloch, B. Gondos, V. Rossi, G.L. Gunsalus and B. Thysen (1988): Reproductive
toxicity of 2,4-toluenediamine in the rat. 3. Effects on androgen-binding protein levels, selected
seminiferous tubule characteristics, and spermatogenesis. J. Toxicol. Environ. Health. 25:
435-451.

19) Dilatova, V.S., Ala. Tubina, Z.V. Sharonova, I.LA. Golova and V.l. Filina (1970): Hygienic
working conditions and status of health of workers engaged in the production of toluilenediamine.
Gig. Sanit. 35: 26-30. (in Russian).

20) Ahrenholz, S.H. and C.R. Meyer (1980): Health hazard evaluation report: Olin Chemical
Company, Brandenburg, KY. HETA 79-113-728. NTIS/PB-81-167-819/A02.

21) NIOSH (1981): Health hazard evalution interim report #1 (HETA 81-118) for Mobay Chemical
Corporation. News Martinsville, West Virginia. NTIS/OTS 0528961.

22) Ahrenholz, S.H. and C.R. Meyer (1982): Health hazard evaluation report: Olin (formerly Allied)
Chemical Co. Moundsville, WV. Cincinnati, OH. HETA 81-295-1155. NTIS/PB-84-150-
465/A03.

23) Hamill, P.V., E. Steinberger, R.J. Levine, L.J. Rodriguez-Rigau, S. Lemeshow and J.S. Avrunin
(1982): The epidemiologic assessment of male reproductive hazard from occupational exposure to
TDA and DNT. J. Occup. Med. 24: 985-993.

24) Candura, F. and G. Moscato (1984): Do amines induce occupational asthma in workers
manufacturing polyurethane foams? Br. J. Ind. Med. 41: 552-553.

25) : : : : (1985): ECD-GC

2,4- 2,6-Diaminotoluene Salmonella
typhimurium : .31:113-118.

20



13 2, 4-

26) Furlong, B.B., R.P. Weaver and J.A. Goldstein (1987): Covalent binding to DNA and
mutagenicity of 2,4-diaminotoluene metabolites produced by isolated hepatocytes and 9000 g
supernatant from Fischer 344 rats. Carcinogenesis. 8: 247-251.

27) George, E. and C. Westmoreland (1991): Evaluation of the in vivo genotoxicity of the structural
analogues 2,6-diaminotoluene and 2,4-diaminotoluene using the rat micronucleus test and rat liver
UDS assay. Carcinogenesis. 12: 2233-2237.

28) Coppinger, W.J., S.A. Brennan, J.H. Carver and E.D. Thompson (1984): Locus specificity of
mutagenicity of 2,4-diaminotoluene in both L5178Y mouse lymphoma and AT3-2 Chinese
hamster ovary cells. Mutat. Res. 135: 115-123.

29) Brennan, R.J. and R.H. Schiestl (1997): Diaminotoluenes induce intrachromosomal recombination
and free radicals in Saccharomyces cerevisiae. Mutat. Res. 381: 251-258.

30) Loveday, K.S., B.E. Anderson, M.A. Resnick and E. Zeiger (1990): Chromosome aberration and
sister chromatid exchange tests in Chinese hamster ovary cells in vitro. V: Results with 46
chemicals. Environ. Mol. Mutagen. 16: 272-303.

31) Severin, 1., A. Jondeau, L. Dahbi and M.C. Chagnon (2005): 2,4-Diaminotoluene
(2,4-DAT)-induced DNA damage, DNA repair and micronucleus formation in the human
hepatoma cell line HepG2. Toxicology. 213: 138-146.

32) Citro, G., R. Galati, A. Verdina, S. Marini, R. Zito and B. Giardina (1993): Activation of
2,4-diaminotoluene to proximate carcinogens in vitro, and assay of DNA adducts. Xenobiotica.
23: 317-325.

33) Soares, E.R. and L.F. Lock (1980): Lack of an indication of mutagenic effects of dinitrotoluenes
and diaminotoluenes in mice. Environ. Mutagen. 2: 111-124.

34) Hayward, J.J., B.S. Shane, K.R. Tindall and M.L. Cunningham (1995): Differential in vivo
mutagenicity of the carcinogen/non-carcinogen pair 2,4- and 2,6-diaminotoluene. Carcinogenesis.
16: 2429-2433.

35) La, D.K. and J.R. Froines (1992): **P-postlabelling analysis of DNA adducts from Fischer-344 rats
administered 2,4-diaminotoluene. Chem. Biol. Interact. 83: 121-134.

36) Delclos, K.B., B. Blaydes, R.H. Heflich and B.A. Smith (1996): Assessment of DNA adducts and
the frequency of 6-thioguanine resistant T-lymphocytes in F344 rats fed 2,4-toluenediamine or
implanted with a toluenediisocyanate-containing polyester polyurethane foam. Mutat. Res. 367:
210-218.

37) Taningher, M., M. Peluso, S. Parodi, G.M. Ledda-Columbano and A. Columbano (1995):
Genotoxic and non-genotoxic activities of 2,4- and 2,6-diaminotoluene, as evaluated in
Fischer-344 rat liver. Toxicology. 99: 1-10.

38) Umeda, M. (1955): Production of rat sarcoma by injections of propylene glycol solution of
m-toluylenediamine. Gan. 46: 597-604.

39) Weisburger, E.K., A.B. Russfield, F. Homburger, J.H. Weisburger, E. Boger, C.G. Van Dongen
and K.C. Chu (1978): Testing of twenty-one environmental aromatic amines or derivatives for
long-term toxicity or carcinogenicity. J. Environ. Pathol. Toxicol. 2: 325-356.

21



13 2, 4-

40) Cardy, R.H. (1979): Carcinogenicity and chronic toxicity of 2,4-toluenediamine in F344 rats. J.
Natl. Cancer Inst. 62: 1107-1116.

41) California Environmental Protection Agency (2005): Air toxics hot spots program risk assessment
guidelines. Part 1. Technical support document for describing available cancer potency factors.

42) Brandt-Rauf, P.W. and J.A. Hathaway (1986): Biliary tract cancer in the chemical industry: a
proportional mortality study. Br. J. Ind. Med. 43: 716-717.

43) Chan, S.C., D.C. Birdsell and C.Y. Gradeen (1991): Urinary excretion of free toluenediamines in a
patient with polyurethane-covered breast implants. Clin. Chem. 37: 2143-2145.

44) Chan, S.C., D.C. Birdsell and C.Y. Gradeen (1991): Detection of toluenediamines in the urine of a
patient with polyurethane-covered breast implants. Clin. Chem. 37: 756-758.

45) Luu, H.M., J.C. Hutter and H.F. Bushar (1998): A physiologically based pharmacokinetic model
for 2,4-toluenediamine leached from polyurethane foam-covered breast implants. Environ. Health
Perspect. 106: 393-400.

46) Luu, H.M. (1998): Response. Environ. Health Perspect. 106: A527.

4

1)- U.S.EPA AQUIRE

3217 Geiger, D.L., L.T. Brooke, and D.J. Call (1990): Acute Toxicities of Organic Chemicals to
Fathead Minnows (Pimephales promelas), Vol. 5. Center for Lake Superior Environmental Stud.,
Univ.of Wisconsin-Superior, Superior, WI 1:332 p.

14908 Holcombe,G.W.,D.A.Benoit,D.E.Hammermeister,E..N.Leonard, and R.D.Jonson (1995):
Acute and Long-Term Effects of Nine Chemicals on the Japanese Medaka (Oryzias latipes) Arch.
Environ. Contam. Toxicol. 28(3): 287-297.

20068 Dodard, S.G., A.Y. Renoux, J. Hawari, G. Ampleman, S. Thiboutot, and G.l. Sunahara
(1999): Ecotoxicity Characterization of Dinitrotoluenes and Some of Their Reduced Metabolites.
Chemosphere 38(9):2071-2079.

2) (2002) 13
3 () (2006) 17

22



