9 HSDB, 2001;

2)

[4-Nitrotoluene, CAS No. 99-99-0]

4-
p- p-
1- -4- 4-NT
C7H702N
137.14

CHs3

NO,

1)

5354 Y

2383 (1013x 10° Pa)?
d/®=1.1038 ¥
133Pa(20 )?

Log Pow = 2.37 ( )

(BOD=0.8 14
442 mg/L (30 )Y
13 ( )

1

, 1976

)?



1)
4- (4-NT) 4-NT
(HSDB, 2001; Mackinson et al., 1981)
2)
D invitro ( -1)
4-NT 10*M
(CERI, 2001a)
HelLa
4-NT 10%-10°M
(CERI, 2001a) 4-NT
10°M (Nishihara et al., 2000)
4-NT 10*M
(CERI, 2003)
4NT 10%-10°M
(CERI, 2003)
4-NT
(CERI, 2003)
2 ( -2
(OECD )
sD (20 ) 4NTO 50 100 250 mgkg/day 3
sD (20 )  4NTO 50 100
250 mg/kg/day  17a - 0.6y g/kg/day 3
(CERI, 2001b)
(OECD )
SD (7 ) 4NTO 30 100 300 mgkg/day
10

SD (7 ) 4NTO 30



100 300 mg/kg/day 10 04

g/kglday 10
(CERI, 2001b)
B6C3F; 6 ) 4NTO 625 1,250 2,500 5,000 10,000 ppm (
0 131 212 439 813 1491 mg/kg/day 0 164 320 625 1,075 1,634 mg/kg/day
) 13 4-NT
(USNTPR, 1992; Dunnick et al., 1994)
( ) 4-NTO 40 80 160 mg/kg/day 13
4-NT (Morrissey
et al., 1988)
F344 (6 ) 4NTO 625 1,250 2,500 5,000 10,000ppm( O

42 82 165 342 723 mg/kg/day 0 44 82 164 335 680 mg/kg/day ) 13
(US.NTP, 1992)
F344 ( ) 4NTO 90 180 360 mg/kg/day 13
(Morrissey et al., 1988)
Wistar ( )  4-NTO 400mg/kg/day 5 [/ x 3

3 Fo

(Cisset al., 1980)

SD (Fo 5 = 3 )  4-NT O 40 80 160 mg/kg/day
2 40 mg/kg
80 mg/kg 160
mg/kg F

160 mg/kg/day

80 mg/kg/day 160 mg/kg/day
F
(NOEL) (NOAEL) 40 mg/kg/day 160
mg/kg/day NOEL NOAEL 40
mg/kg/day ( , 2003)



3)

D ( -1) (German Chemical Society, 1989)
LDs LCs -1
1,000 9,000 mg/kg  4-NT
280 2,110 mglkg  4-NT
3 (65 271 )
(German Chemical Society, 1989)
-1
LDsy 1,230 - 1,280 mg/kg 1,960 — 4,700 mg/kg* 1,750 mg/kg
LCs >4167 mg/m® (1h) >4167 mg/m® (1h)
LDs, 16,000 mg/kg
LDso 940 mg/kg
*
@) ( -3
B6C3F, (6-8 ) 4NTO 200 400 600mgkg/day 14
200 mg/kg/day 600 mg/kg/day
400 mg/kg/day
(Burnset ., 1994)
B6C3F, (6-7 ) 4NTO 675 1250 2,500 5,000 10,000
ppm( O 202 397 588 920 1,548 mg/kg/day 0 388 647 755 1,262 2,010
mg/kg/day ) 14 675 ppm
10,000 ppm (USNTR 1992)
B6C3F, (6 ) 4-NTO 625 1,250 2,500 5,000 10,000 ppm
( 0 131 212 439 813 1,491 mg/kg/day 0 164 320 625 1,075 1,634 mg/kg/day
) 13 625 ppm
5,000 ppm
(USNTPR, 1992; Dunnick et al., 1994)
F344 (6 ) 4-NTO 1,250 2500 5,000 10,000 20,000 ppm (
0 106 211 446 723 869 mg/kg/day 0 105 203 404 610 611 mg/kg/day
) 14 5,000 ppm 10,000 ppm
20,000 ppm 5,000 ppm
10,000 ppm (USNTR,
1992)



F344 (6 ) 4NTO 625 1,250 2,500 5,000 10,000ppm( O
42 82 165 342 723 mg/kg/day 0 44 82 164 335 680 mg/kg/day )
13 625 ppm

a 2u-
1250 ppm
2500 ppm
5000 ppm
10000 ppm
ALT
(USNTPR, 1992; Dunnick et al., 1994)
Wistar ( )  4-NTO 400 mg/kg/day 6
(German Chemical Society, 1989)
4
1 ( -2
in vitro TA100
DNA CHO
TA1535/pSK 1002
umu CHL
invivo DNA
-2
invitro TA100 13,715 pg/plate Shimizu & Yano,
S9(+-) 1986
( TA92 TA94 TA98 TA1535
TA1537 TA1538 )
TA92 TA94 TA100 Miyata, et al.,
TA1535 500 pug/mL 1981
TA98 TA1537 150 pg/mL
S9(+/-)
TA100 10-5,000 pg/mL Spanggord et al.,
S9(+/-) . 1982
TA1535 TA1537 TA1538 TA98
TA98 TA100 0.01, 1 Kubo et al., 2002
mM  S9(+/-)




DNA 5,000 pg/disc  S9(-) Shimizu & Yano,
1986
umu TA1535/pSK 1002 Degirmenci et a.,
S9(+/-) 2000
CHO 550 pg/mL  S9(+) Galloway et d.,
S9(-) 1987
CHL 250 pg/mL S9(-) Ishidate et al.,
1988
CHO 200 pg/mL S9(+/-) Galloway et dl.,
1987
100 pg/mL  S9(-) Marquardt et al.,
1970
L5178Y TK*" US.NTP, 1992
75 pg/mL S9(+)
DNA S9(-) Doolittle et d.,
13.7 pg/mL 1983
S9(-) 13.7 pg/mL Working &
Butterworth,
1984
invivo Ouchidaet al.,
1989
DNA 1,000 mg/kg Mirsdiset d.,
1989
* w
@) ( -3
B6C3F, (5-6 ) 4-NT 0 1,250 2,500 5000 ppm 2
5,000 ppm
( 8/50 1,250 2,500 5,000 ppm 14/50 12/50 19/50
)
US.NTP
4-NT

(equivocal evidence of carcinogenic activity)
(no evidence of carcinogenic activity)
(US.NTPR, 2002)
F344/N (56 ) 4NTO 1,250 2,500 5,000 ppm 2
2,500 ppm



4-NT 2,500 ppm
( 8/50 1,250 2,500
5,000 ppm 12/50 20/50 8/49 ) 5,000 ppm
5,000 ppm
4NT 4-
US.NTP 4-NT
US.NTP 4-NT
(equivocal evidence of carcinogenic activity)
(some evidence of carcinogenic activity) (US.NTPR, 2002)
4-NT 2- (2-NT)
« ) ( )
(
) 2-NT
(clear evidence of carcinogenic activity)
(USNTPR, 2001b)
-3
US.EPA IRIS, 2002
EU ECB, 2000
USNTP * US.NTP, 2000
IARC(1996) Kk IARC, 2001
ACGIH ACGIH, 2001
, 2001
*  USNTP (equivocal evidence of carcinogenic
activity) (no evidence of carcinogenic activity)
(some evidence of carcinogenic activity)
(USNTP,2002) 2005 2 (US.NTP, 2004)

* %

B6C3F;

(IgM
4-NT

4-NT 0 200 400 600 mg/kg/day 14
CD4' T



T (Burnset a., 1994)

(German Chemical Society,

1989) 4-NT 200 mg/kg 4-NT
9.8 13 4-
(German Chemical Society, 1989; IARC, 1996)
4NT 3 ( ) 4
4- 4- S(4- )-N-
4- 4- 4- -2-
5- -2- 72
28.0 27.1 130 3.7 14 0.8 03 02 (1) (German
Chemical Society, 1989; IARC, 1996)
F344 ring-**C
3-12 12

DNA (HSDB, 2001)



A W N P

CH,
|
Q CH,-O-Gl
NO, (5
CH
CH,OH NO, CH,0H
OH -
NO,
\ NO, NH
v Y
CH, CH, CH,»SG COOH COOH
o — > 2
(o¥¢] 0-SOzH
N02 N02 N02 N02 NH2
(M 8 v \ ¥
CH,-S-Cys CONHCH,COOH COCH
4 ©) (6)
NO, NO, NHCOCH,
4- 5 4
4- 6 4-
4- 7 4 -2-
S(4- )-N- 8 5- -2-
G Cys
1 4
in vitro
invivo



723

mg/kg 13
1 400 mg/kg/day Fo
1
2

40 mg/kg/day

160 mg/kg./day 80 mg.kg/day 160 mg/kg/day
160 mg/kg/day
in vitro
invivo
NTP
15 1
1 (in vitro)

(100 mg/kg/day)
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-1 in vitro
ER ER IC50  >10*M ER CERI, 2001a
ERa (E2 1.1x 10°M)
AR AR RBA AR CERI, 2003
( AR
Gal4 DNA REC10 >100 M ER Nishihara et
ER (E2 3x 10°M) a., 2000
Gal4
TIF2 B -
ER 101-10°M ER CERI, 2001a
HelLa (E2 PC50: <10 M)
10™-10°M (4-NT)
10-10°M AR CERI, 2003
( )
AR
Ccv-1
101-10°M
AR CERI, 2003
( 10%-10 M
)
AR
CHO-K 1 10" -10 M 5x
10°M  DHT
101-10°M (4-NT)
5x 10°°M (DHT)
ER: : E2: 178 - ; REC10: 107 E2 10
; PC50: E2 50 ; 1C50: E2 50
AR: ; DHT:
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20

24

0 50 100 250
mg/kg/day

CERI, 2001b

0 50 100 250

mg/kg/day
+17a -

0.6 ng/kg/day

(Sb

10

24

0 30 100 300
mg/kg/day

CERI, 2001b

0 30 100 300
mg/kg/day

0.4 mg/kg/day

(B6C3F,

)
6

13

0 625 1,250,
2,500 5,000
10,000 ppm
( 0 11
212 439 813
1,491 mg/kg/day

0 164 320
625 1,075
1,634 mg/kg/day

)

US.NTP, 1992;
Dunnick, et al.,
1994

13

0 40 80 160
mg/kg/day

Morrissey et al.,
1988

13

0 625 1,250
2,500 5,000
10,000 ppm
( 042 82
165 342 723
mgkg/day ;
0 4 82
164 335 680

mgkg/day )

10,000 ppm

US.NTP, 1992;
Dunnick et al.,
1994

(F344

13

0 90 180 360
mg/kg/day

Morrissey et al.,
1988

(Wistar

0 400
mg/kg/day

Cissetal., 1980

0 40 80 160
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(SD
(FO

F1

24 | |/

)

Fo
10
(
2
) Fo
F
Fo R
Fr R

mg/kg/day

Fo F
40 mg/kg

80 mg/kg
160 mg/kg

F
160 mg/kg/day

Fi R
80 mg/kg/day

160 mg/kg/day

Fo R
160 mg/kg/day

NOAEL 40 mg/kg/day

NOAEL 160 mg/kg/day
NOAEL 40

mg/kg/day

2003
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14 0 200 400 600 mg/kg/day 200 mg/kg/day Burns
(B6C3F, 400 | etd., 1994
) mg/kg/day
6-8
600 mg/kg/day
14 0 675 1,250 2,500 5,000 675 ppm USNTR,
(B6C3F, 10,000 ppm 10,000 ppm 1992
) ( 0 202 397 588 920 1548
6-7 mgkg/day ;
0 388 647 755 1,262
2,010 mg/kg/day )
13 0 625 1,250 2,500 5,000 625 ppm USNTR,
(B6C3F; 10,000 ppm 5,000 ppm 1992,
) ( 0 131 212 439 813 1,491 Dunnick et
6 mg/kg/day a., 1994
0 164 320 625 1,075
1,634 mg/kg/day )
14 0 1,250 2,500 5,000 10,000 | 5,000 ppm USNTR,
(F344 20,000 ppm 1992
) ( 0 106 211 446 723 869 10,000
6 mg/kg/day ppm
0 105 203 404 610 611 20,000
mgkg/day ) ppm
13 0 625 1,250 2,500 5,000 625 ppm USNTR,
(F344 10,000 ppm 1992;
) ( 0 42 82 165 342 723 ( ) | Dunnicket
6 mg/kg/day : al., 1994
0 44 82 164 335 680 a 2u-
mgkg/day )
()
1,250 ppm
()
2,500 ppm
5,000 ppm
()
10,000 ppm
()
ALT

()
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(Wistar

0 400 mg/kg/day

German
Chemical
Society,
1989
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