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19
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24
25

30

NH,

54
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17
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19
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22
23

24

25
26
27
28

29
30
31
32
33
34
35
36
37

2010
2 2
2 2 2011
23 4 1 54 I
I
EU-RAR
2004 2 2002 2018 3
WHO (IARC) (1987)
/ (CEPA) Follow-up Report in a PSL substance for
Aniline (2011) (NITE)
No. 63 (2007)
()
1-1
/ (CEPA) ECB NITE 3
(Chemical Industry Institute of Toxicology, CIIT) 1982
104
LOAEL 7 7.2 mg/kg bw/day
(Tolerable Daily Intake, TDI) CEPA
(Margin of Safety, MOS Margin of Exposure, MOE) (ECB NITE)
D 3 D :0.007
mg/kg bw/day 2 1 2 IARC: 3; EPA: B2
(1986); EU: 3 D



1-1

NOAEL
LOAEL !
104 LOAEL 7.2 | TDI  0.00144 | UF5,000 (
/ mg/kg bw/day mg/kg bw/day 10
(CEPA) ( 10 LOAEL
1994 ) 10
CIIT. 1982
5)
104 LOAEL MOS
(ECB) EU 7 mg/kg bw/day
(
(EU Risk )
Assessment CIIT. 1982
Report, EU-
RAR)
2004
() 104 LOAEL MOE
7 mg/kg bw/day
(NITE) | (
2007 )
CIIT. 1982
1
()
1-2
(EPA) NITE 2
1-2
NOAEL
LOAEL
RfC RfC NOAEL 19 mg/m?
(u.s. NOAEL 1x 103 mg/m?
EPA)/ 5 ppm (19 NOAEL 3.4 mg/m?®
mg/m?) UF 3,000 (
20-26 10
(Integrated 1 6 10 10
Risk LOAEL 3)
Infirmation > 17 ppm (64.7
System, Oberst et al. mg/md)
IRIS). 1990 | 1956
2
1 6
5
Du Pont de
Nemours.
1982
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() LOAEL MOE
17 ppm (
65.8 mg/m®
(NITE) EPA. 1981 8.7
mg/kg bw/day)
2007
ppm (3.8
mg/m3) ( 1
(2017 ) ) ppm (
1998)
TLV-TWA
2 ppm (7.6 1.5%
(ACGIH) mg/md)
2015 TLV-TWA 2 ppm
( 2001,
2004)
MAK value 45 mg
2ppm (7.7
(DFG) 2017 mg/md)
MAKvalue 2 ppm (8
mg/m?3)
(DFGOT vol. 17 (1994)) 2015
BAT bhiological tolerance
value BLW!/(biologischer
Leitwert (Bolt
etal., 2017)
EPA
2 (Du Pont de Nemours & Co., 1982)  LOAEL
17ppm 1
20 26 (Oberst et al., 1956) NOAEL 5 ppm ( 19 mg/m?3)
(U.S. EPA, 1993)
NITE EPA 1981 SD 2 ( )
Du Pont de Nemours. 1982 )
LOAEL 17 ppm (
65.8 mg/m?3) 8.7 mg/kg bw/day (= 65.8 mg/m? x 0.26 m®/ X
6 124 x5 /7 x 1.0 ( )/0.35 kg bw) MOE
EU NITE EPA(1981) SD 2 ( )
LOAEL
17 ppm ( 65.8 mg/md) MOS LOAEL
LOAEL (EU RAR, 2004)
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10
11
12
13
14
15
16
17
18
19
20

21
22
23
24

()

1-3
1-3
/
3
IARC 1982, 1987
U.S. EPA/IRIS (1988) B2
ACGIH (2004) A3
EU RAR 3
EU CLP Carc. 2
(IARC) 1949 1961
6
3(
) US EPA B2
ACGIH A3 EURAR 3

(European Chemicals Agency, ECHA) CLP
Regulation on Clasification, Labelling and Packaging of substances and mixtures
Carc.2 (https://echa.europa.eu/information-on-chemicals/cl-

inventory-database/-/discli/details/115877)

()

EPA ECB
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10
11
12
13
14
15
16
17
18
19
20
21

1-4
10°%
1
u.s. 104 1.75x 10
EPA/IRIS mg/kg bw/day
1988 CIIT. 1982 SF ( SF
5.7 x 10" (mg/kg bw/day)* )
UR ( )
1.6x 107 (ug/L)?
104 105 10°
600 60 6pug/lL
ECB 104 25 = 46 mg/kg bw/day 184 % 10°
(72 mg/kg/day mg/kg bw/day
2004 39% 72 x 25/39
CIIT. 1982 MOE ) (T25 )
ICH-M7 104 PDE 720 ng/day UF10,000
(R1) Step 4
(2017)
CIIT. 1982 TDI=0.0072
mg/kg bw/day
1
U.S. EPA Integrated Risk Information System (IRIS) (1988)
U.S. EPA IRIS (Chemical Industry Institute of Toxicology,
CIT. 1982) 0 200 600 2,000 ppm 104
C )
(0/64 0/90 1/90 31/90)
(SF) 5.7x 103
(mg/kg bw/day)* (UR) 1.6 x 107 (ng/L)?
104 10° 10° 600 60 6png/L
EU Risk Assessment Report (EU RAR) (2004)
ECB ( ) ClIT(1982) 104
( ) (100 mg/kg bw/day)
NCI(1978) 103
« )
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38

39
40
41
42

Ward et al., 1991.

ECB
ECB
3(
)
EU RAR
T25 MOE
EU (ICH)
DNA
ICH-M7 (R1) Step4 2017
ICH 2015
( ICHM7(R1))
of Action) 1
ICHMT7 (R1)
Cancer Institute, NCI) (1978)
80
ICHM7(R1)
50 kg 500
PDE 720 pg/day

(

)

NIOSH

EU
)

ICH M7

R40 (

in vitro

Permissible daily exposure, PDE

CIIT (1982)

Hagiwara (1980)

CIIT (1982)
7.2 mg/kg bw/day
5

2

NOAEL
10

VSD

DNA

in vivo

(Mode

(National

10
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10

11

12

13
14
15
16
17
18
19
20
21
22
23

24
25
26

1-5
1-5
9 11
3
2017 1 ppm (3.8 mg/m?)
ACGIH 2015 TLV-TWA: 2 ppm (7.6 mg/m3)
Jenkins
(2972) 20 ( 22-45 117 '3 )
5 15 25 mg/ 3 13
35 45 55 65 mg/
5mg/ 25mg/
4 (65 mg/ 2 16.1%) 24
45 65mg/
60 kg NOAEL 15
mg/ (0.25 mg/kg bw/ )
/ (CEPA) EU NITE CIIT (1982)

104
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37
38
39
40
41
42
43

CD-F 1 130 [/ / 0 10 30 100 mg/kg bw/day (

0 7 22 T72mg/kgbw/ ) 104
10 mg/kg bw/day MCV
30 mg/kg bw/day 100 mg/kg
bw/day MCH
10 mg/kg bw/day 52
30 mg/kg bw/day 100
mg/kg bw/day 26
104
NOAEL LOAEL 10
mg/kg bw/day ( 7 mg/kg bw/day)
( NITE (2007)
EU RAR )
()
()
U.S.EPAIRIS
EU RAR NITE 2
26 / (CEPA)
2011 2 (2004)
Oberst et al. 1956 Wistar 5ppm (19 mg/m®) 6 /
5 | 26
6 mg/mL
LOAEL 5ppm
(19 mg/m?3)
DuPontdeNemours 1982 * Crl:CD 0 17 45 87ppm(0 64.7
1714 3313 mg/m®) 6 / 5 |/ 2 ( ) 13
17 ppm
45 ppm
(MCHCQC)
87 ppm LOAEL
17 ppm (65.8 mg/md)
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23
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26

27

28

29
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32
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34
35
36
37
38
39
40
41
42

U.S. EPA IRIS (1990)

EPA 1981 * SD
mg/mé) 6 / 5 |/ 2
ppm

(MCH)

( NITE

EPA (1981) Du Pont de Nemours (1982)

0 17 45 87 ppm (0 658 1742 336.7

C ) 17
45 ppm
87 ppm
LOAEL 17 ppm (65.8 mg/mq)
(2007) )

Huskell Laboratory

Pauluhn(2004) Wistar 9.2-274.9 mg/m3 6 / 5
/ 2 32.4 mg/m3
96.5 mg/m?3

NOAEC 32.4mg/m®* NOEC 9.2mg/m3
()
()
EU Risk Assessment Report (EU RAR) (2004) () (NITE)

(2007)
Price et al., 1985
F344 10 30 100 mg/kg bw/day ( 7 21 70mglkg
bw/day ) 7 20 0
7 20 10 mg/kg bw/day
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37

38

39
40
41
42
43

100 mg/kg bw/day

7 100 mg/kg
bwday
100 mg/kg bw/day
100 mg/kg bw/day

LOAEL 10 mg/kg bw/day
( 7 mg/kg bw/day NOAEL 30 mg/kg bw/day (
21 mg/kg bw/day )

EU RAR (2004) NITE (2007)
(Hardin et al., 1987, Piccirillo et al., 1983)
ICR
560 mg/kg bw/day LD50 6 13
6/50
(31 93 mg/kg bw/day)
7
(Holm et al., 2015; Holm
et a., 2016) (30 90 mg/kg bw/day)
(SDN-
POA) (Hay-Schmidt et al., 2017)
LOAEL 30 mg/kg bw/day
4- 50 150 mg/kg

bw/day

(SDN-POA)
(Holm et al., 2015; Holm et al., 2016; Hay-Schmidt et al., 2017)

()

(Podluzhnyi, 1979) 1

EU RAR

10
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11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42

()

in vitro in vivo 1-6, 1-7
EU-RAR 2004 NITE 2007 / (CEPA)(2011)
1-6
SO mix
(Haworth et al.,1983; Jung, 1992; Chung et al., 1995; ABBmann et al., 1997; Martinez et al. 2000)

(Simmon et al., 1979; de Flora, 1981; Dunkel et al., 1984; Nakamura et

al., 1987
DNA UDS DNA
S9 mix
(Wangenheim and Bolcsfoldi et al., 1988 (Mitchell et al., 1988; McGregor et al.,
1991 S9 mix 1100 pg/mL
(Amacher et a., 1980)
invitro S9 mix
CHO Galloway et al., 1987 1600 5000 ug/mL
CHL Ishidate, 1988 1000 2000 pg/mL
1-6 EU RAR
(2004) S9 mix V79 Miltenburger, 1986 4300 ug/mL
S9 mix Galloway 1987 CHO 1600
pg/mL Ishidate  Odashima 1977 CHL 250 pg/mL
S9 mix Ishidate 1988 CHL
1000 2000 pg/mL Miltenburger 1986 V79 4300 pg/mL
Chung (1995) CHO
EU RAR (2004) (SCE)
P-450 NADPH- P-450
5 10mmol/L 465 930 pg/mL SCE
Wilmer et al., 1981 o- N-
0.1 0.05 mmol/L
SCE CHO 50 500 pg/mL

11
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SCE S9 mix 3000 5000 pg/mL S9 mix

S9 mix S9 mix
Galloway et al., 1987 1-6
A T
0.1 1.0mmol/L 9.3 93ug/mL SCE Wilmer et d.,
1984 1000 pg/mL
SCE
DNA ubS Butterworthet al.,
1989 Yoshimi et al., 1988 1.0mmol/L 93 png/mL
DNA DNA ubDSsS
DNA S9 mix
(21.5 mmol/L)
Garbergetal., 1988 S9 mix Garberg
etal., 1988; Kozumboetal., 1992 Garberg 1988 S9 mix
In vivo (Harper et al.,
1984) (610 mg/kQ) (BG-Chemieg, 1985)
(Ashby et al., 1991; Westmoreland and
Gatehouse, 1991; Vlachos, 1989) (Georgeet al., 1990)
(Bayer AG, 2001a)
EU RAR
in vivo
(Bayer AG, 2001b) SCE (Parodi et al.,
1982) DNA (Cesarone et al., 1982)
(Parodi et al., 1982) DNA
(McCarthy et al., 1985; Roberts and Warwick, 1966) Roberts  Warwick
DNA
McCarthy
DNA
(Sekihashi et
al., 2002; Sasaki et a., 1999)
p- in vivo
p-
(Benning et a., 1994; Cliet et al., 1989; Wild et al., 1980
in vivo
EU-RAR 2004

(Topham, 19804)
12



A WODN P

(CTL, 1998)

1-6

in vitro

a), b)

TA98
TA100
TA1535
TA1537

S9

100 333
1,000 3,333
6,666 (ng/plate)

Haworth
etal.,
1983
(NITE,
2007; EU
RAR
2004)

TA102

Aroclor1254
SD S9
10% S9mix

Jung, 1992
(NITE,
2007; EU
RAR
2004)

TA98
TA100
TA98BNR
TA100NR

S9 mix

1-3000 p g/plate

Chung et
al., 1995
(CEPA,
2011)

TA98
TA100

S9 mix

317, 325, 1250,
2500, 5000 pg/plate

AlRmann et
a., 1997.
(CEPA,
2011)

1C188 (its oxyR+
parent WP2
uvrA/pKM101), 1C203
(deficient in OxyR)

WP2 Mutoxitest

1000 p g/plate

ND

Martinez
etal.,
2000.
(CEPA,
2011)

umu test

TA1535/pSK 1002

2100 (pg/mL)

Nakamura,
etal.,
1987
(NITE,
2007; EU
RAR
2004)

L5178YTK /-

Aroclor1254
SD S9

S9-:2.5-15.1
(MM/L)
S9 :0.5-5(mMI/L)

(0.0001<P  0.001)

(0.001<P 0.01),
(0.0001<P 0.001)

Wangenhe
imé&
Bolcsfoldi
, 1988
(NITE,
2007; EU
RAR
2004)

13




L5178YTK /-

Aroclorl254

F344

S9 S9- 9
2

S9-: 0.63-2.4
(W/mL)

S9 :0.04-08
(W/mL)

Mitchell et
al., 1988
(NITE,
2007; EU
RAR
2004)

L5178YTK "

Aroclorl254
F344
S9

S9-: 125-2400
(ng/mL)
S9  :62.5-2000

(ng/mL)

McGregor
etal.,
1991
(NITE,
2007; EU
RAR
2004)

L5178YTK /"

Aroclorl254
SD
S9 3

1.18-11.83 (mM)

(P<0.01

Amacher
etal.,
1980
(NITE,
2007; EU
RAR
2004)

CHO

S9-:160 500
1,600 (pg/mL)
S9 :500

1,600 5,000

(ng/mL)

(1600, 5000 pg/mL)

Galloway
et

al., 1987
(NITE,
2007; EU
RAR
2004)

CHL

1,000 2,000
(ng/mL)

(1000, 2000 pg/mL)

Ishidate,
1988
(NITE,
2007; EU
RAR
2004)

V79

+
(4300pg/mL))

Miltenbur
ger, 1986

(unpublish
ed report)

(EU RAR
2004)

CHO

444-2664
(ng/mi)

Chung et
al.,1996.
(CEPA,
2011)

P-450
NADPH-
P-450

005 05 5 10
(mM)

Wilmer et
a.,

1981
(NITE,
2007; EU
RAR
2004)

14
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CHO

(26

@

50-500 (ng/mL)

4,000-5,000
(ng/mL)

Galloway
etal.,
1987
(NITE,
2007; EU
RAR
2004)

DNA

001 01 1(mM)

Butterwort
hetal.,
1989
(NITE,
2007; EU
RAR
2004)

0.001 0.01
0.1 1(mM)

Y oshimi
etal.,
1988
(NITE,
2007; EU
RAR
2004)

DNA

S9-:1.07 7.47
14 215 (mMI/L)
S9 :1.07 7.47
10.7 21.5 (MM/L)

(21.5 mM/L)
(

Garberg et
al., 1988
(NITE,
2007; EU
RAR
2004)

a) SCE

b)

CHO

1-7 in vivo

CHL

a), b)

-S9 S9

CBA

(

6 24 48

100-380 (mg/kg)

(380 mg/kg
24

Ashby et
a., 1991
(NITE,
2007; EU
RAR
2004)

CRH

24

380 (mg/kg)

(380 mg/kg
P<0.05)

Westmore
land &
Gatehouse
tal., 1991
(NITE,

15




(

24-48

400-1,000
(mg/kg)

(1,000 mg/kg
P<0.05 24

2007; EU
RAR
2004)

(

24 48

30-300 (mg/kg)

Viachos,
1989

(EU RAR
2004)

24

125-250 (mg/kg)

Harper et
al., 1984

(EU RAR
2004)

24 48 72

610 (mg/kg)

BG-
Chemie,
1985
(NITE,
2007; EU
RAR
2004)

24

215-500 (mg/kg)

(287 mg/kg)

48

215-500 (mg/kg)

(400 mg/kg)

George et
al., 1990
(NITE,
2007; EU
RAR
2004)

PVG

24,48

300-500 (mg/kg)

(300 mg/kg )
24

Bomhard.
2003.
(CEPA,
2011)

p_

109-436 (mg/kg)

(109-436 mg/kg)

wild et
al., 1980
(NITE,
2007)

p_

107-214 (mg/kg)

(107-214 mg/k g)

Cliet et
al., 1989
(NITE,
2007)

p_

53-214 (mg/kg)

(53-214 mg/kg)

Benning
eta.,
1994
(NITE,
2007)

16




b~ wWwNPE

2
16 20 24

)

(

220 300 380
(mg/kg)

Bayer
AG,
2001b
(NITE,
2007; EU
RAR
2004)

PVG

(

18, 30

300-500 (mg/kg)

(400 mg/kg
18

)

Bomhard.
2003.

DNA

300 (mg/kg)

Cesarone
etal.,
1982
(NITE,
2007; EU
RAR
2004)

210 (mg/kg)

Parodi et
al., 1982
(EU RAR
2004)

DNA

87 (mg/kg)

DNA
rRNA

Roberts &
Warwick,
1966
(NITE,
2007; EU
RAR
2004)

B6C3F:
F344

250 (mg/kg)

McCarthy
eta.,
1985
(NITE,
2007; EU
RAR
2004)

DNA

(Comet

ddy
Wistar

100 mg/kg (

)
150 mg/kg (

)

Sekihashi
etal.,
2002
(CEPA,
2011)

ddy

1000 mg/kg

Sasaki et
al., 1999.
(CEPA,
2011)

a) SCE

b)

I+

CHO

17

CHL
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25

1-8 ( )
DNA
ND
ND ND ND
ND ND ND
(in vivo) ND
ND:
EU-RAR 2004 NITE 2007 / (CEPA) Follow-
up Report (2011)
()
4-5-2 1
()
CIT (1982) F344
0 10 30 100 mg/kg bw/day ( 0 7 22 72mgkg
bw/day ) 104
1-9 30 mg/kg bw/day
(30 mg/kg bw/day 1/130 100 mg/kg bw/day 21/130) 100
mg/kg bw/day (3/130) (1/130) (3/130)
(/130) (6/130) 100 mg/kg bw/day
(1/100) ( EU RAR (2004)
)
1-9 F344 104 (CIIT, 1982)
0 10 30 100 0 10 30 100
mg/kg bw/day)
0 7 22 72 0 7 22 72
mg/kg bw/day)
1 130 130 130 130 130 130 130 130
123 129 128 130 129 129 130 130
0 0 0 3 0 0 0 0

18
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0 0 1 21 0 0 0 0
0 0 0 1 0 0 0 0
0 0 0 6 0 0 0 1
0 0 0 3 0 0 0 0
0 0 0 1 0 0 0 0
104
1 90 90 90 90 90 90 90 90
2 1 0 0 31 0 0 0 9
62 0 70
0 0 14 0 0 0
1. 26 10 52 10 78 20 104  / /)
2 (EU
RAR, 2004)
100 mg/kg bw/day 72 mg/kg bw/day LOAEL
NOAEL 30 mg/kg bw/day 22 mg/kg bw/day
F344 103
NCI (1978) F344 0 03 06% (
0 225.0 550.0 0 1744 360.5 mg/kg bw/ ) 103
1-10
0.3% 38%, 0.6 43%
NOS
NOS
NCI
NOS
NOS
NOS
NOS
Weinberger 1985 NCI
1978 EU-RAR (2004)

CIT (1982)

19
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10
11
12
13
14
15

16

17
18

20

1-10 F344 104 (NCI, 1978)
0 0.3 0.6 0 0.3 0.6
0 225.0 550.0 0 174.4 360.5
(mg/kg bw/day)
25 50 46 23 50 50
0 0 0 0 0 1
0 19 20 0 1 2
0 7 6 0 0 0
1 0 3 7 0 0 0
NOS? 0 4 2 0 0 3
0 0 0 0 0 1
25 50 48 24 50 50
0 0 1 0 0 0
0 2 8 0 1 3
NOS 0 0 1 0 0 1
0 0 2 1 0 0
24 50 44 24 50 48
2 6 12 1 0 5
NOS NCI
NCI, 1978 B6C3F1 50
0 06 12 737 1510 mg/kg bw/ 733 1560 mg/kg bw/
103 4
1 1/49 =
2 1 1/49=2 1
1/38=3
3 3/48 =6
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27
28
29

30

31

32
33
34
35
36
37
38
39
40
41
42

()

(Case and Pearson, 1954; Case et al., 1954; Goldblatt, 1949;
Kuchenbecker, 1920; Muller, 1949; Ott and Langner, 1983; Ruder et al., 1992; U.S. NIOSH Alert, 1990;
Vigliani and Barsotti, 1962; Ward et al., 1991)

(Case and Pearson, 1954; Case et al., 1954; Goldblatt,
1949; Kuchenbecker, 1920; Muller, 1949; Ott and Langner, 1983)
o- (Ruder et al., 1992; U.S. NIOSH Alert, 1990;
Ward et al., 1991)

2000 0-

o_
(Sorahan et al., 2000; S orahan, 2008; Carreonet al., 2014)

28 0-
6 o- IARC
IARC 3
( 2016)
()
NITE 2007 EU-RAR 2004
89 96
72 80 56
38
1
4-1

21
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N- N-
50 mg/kg in vivo 24
N-
82 85 76 N- -4-
60 66
N- -4- 56
2- 4- o 20
3 N- -4- 10
N-
Kaoetal., 1978 50 mg/kg
N- -4-
4- N- -4-
Kao et al., 1978; McCarthy et al., 1985
McCarthy 1985
N-
P-450
Sprague-Dawley
Pence and Schnell, 1979
EU RAR 2004
50 N- slow
acetylator
Lewalter and Korallus, 1985
10% slow acetylator
P-450 N-
N-

22
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19
20
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1-1 (EU RAR (2004) Appendix E )
Appendin B Hepathe metabalbmg of anidise

JrEl [TT s Li | BT EEE
s |
[ ol - =i | o i
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= d
L Lol B
' i
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el '
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|
= i

| T 2 4] = s I el gt e s s eREFET
o
W L | |
¥y M * ¥ ¥
T [
R LN ERATET &89 SVLFATF E@RIVE &TIES
T
':rr"'.-'u'-.u:"rE |

[ SURNTITS - g T R R S I e T

Pt cirm PE . MAT Sy i
" ey HY T oohessn g

()
EU-RAR 2004 NITE, 2007
60 mL 70 kg
876 mg/kg 4 (Janik-Kurylcio et at., 1973)
85 4 27
0.1 0.25 mg/L
25 mg/L 0.35 1.43g/kg
(Smyth, 1931) Jenkins 1972
65 mg/ 3 5 15 mg/
25 mg/
24

NOEL 15 mg/ 0.21 mg/kg bw

23



N

© 00 N O O~ W

10
11
12
13
14
15
16

17

18
19
20
21
22
23

24
25
26
27
28
29
30
31
32
33
34

35
36
37
38
39
40
41
42

()
EU-RAR 2004

mg/L/4

100 mg/kg

0.174 mg/L
3 24

EU-RAR 2004

()

EU-RAR 2004
20mg 24

102 mg
96
Podhragyai, 1957)

()

EU-RAR 2004

200

10%
13%

NITE, 2007

LD50 442 930 mg/kg

LD50 1540 mg/kg

LD50: 254 mg/kg

15 mg/kg

3

NITE, 2007

NITE, 2007
50 mg
8

2
48
20 mg 24

(Marhold, 1986)

LC50 1 33

LDS0: 50

(19 29 ) 24

(Marhold, 1986)

(BASF, 1972)

(Sziza and

102 mg

(Bio Fax Industrial Bio-Test Laboratories, 1969)

NITE, 2007
25
(Kligman, 1966)
5%
(Ebner and Lindemayer, 1977)

(Scarpa and Ferrea, 1966)

24

5.1%
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23

24
25
26
27
28
29
30
31
32
33
34
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36
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43

181 1% ( )

24 (13%) (Dungemann and Borelli, 1966)
306 ( 187 :119 ) 63
( ) 5%
8.8% (Angelini etal., 1975; Dungemann
and Borelli, 1966)
2017
1
EU-RAR 2004 NITE, 2007
( 2.5% 1%)
(Goodwin et al., 1981; Sziza and Podhragyai, 1957)
( 1.5% 25% 10%) 10
1 *( 1.5%
20%) (1 2 3 ) 10 5
(Goodwin et al., 1981)
*
14
EU RAR(2004)
1-2-1 Jenkins 1972
3 25 mg
70kg LOAEL
0.36 mg/kg bw/ 40 mg/kg bw
1 4
24 16.6 NOAEL 20 mg/kg bw/
5 10 Smith, 1986

25
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(George et al., 1990)

1-4 ICH-M7 (R1) Step4 2017
Khanetal., 1999 10 mg/kg
(TGP)-p1
Khanetal., 2003
Weinberger et al., 1985; Khan et
al., 1999
Smith et al., 1967; Bomhard, 2003 EU-RAR (2004)
Khan
(O’ Connelet al., 1986)
2 EU-RAR(2004)
DNA
DNA
in vivo
DNA McCarthy (1985)
DNA
EU-RAR (2004)
DNA
DNA / (CEPA)

Follow-up Report in a PSL substance for Aniline (2011)

2011

1994

ICHM7(R1) Step4 2017
ICHM7 (R1) Step4 2017

Steinheider et al., 1985; Ashby et al, 1991; Tweats et
al, 2007

26
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ICHM7 (R1) Step4 2017

CHT

Bus and Popp, 1987 NCI
0.02% 7.2 mg/kg bw/day

Roberston et al., 1983
Busand Popp, 1987

and Herbold 2005

in vitro

bw/day

Bomhard
0_
invivo
72 mg/kg bw/day
in vitro invivo
1-7
10 mg/kg bw/day 7 mg/kg
MCV
100 mg/kg bw/day
22 mg/kg bw/day (NCI, 1978)

27



© 00 N O 0ol d WDN PP

#ﬁ#bb#wwwwwwwwwle\Jl\Jl\JNI\JI\JI\JI\JNI—‘}—‘}—‘I—‘I—‘I—‘}—‘}—‘I—‘I—‘
(6] W NP O O 0~NO”O A WDNPEPOOOWLOWNOOOOG PMAWDNPEPOOOLONOOOGPAEAWDNLEDO

CIIT (1982) 104

10° VSD
NOAEL
BMDL1o

LOAEL 7 mg/kg

bw/day POD 1000 10 10 LOAEL 10

0.007 mg/kg bw/day

Price (1985)

TDI 0.007 mg/kg bw/day (LOAEL 7 mg/kg bw/day
10 10 LOAEL 10)

1000:

BMDL1046.75 mg/kg bw/day LogProbit model

(POD)
(mg/kg/day)* V SD0.00468 mg/kg bw/day

(SF)=0.00214

BMDL1o BMD

VSD 0.00468 mg/kg bw/day

Jenkins
NOAEL 0.25 mg/kg bw/ 50

1-2-2
1 26 )
mg/m?d)
Oberst (1956)
POD 100 10

0.0628 mg/m?

104 (CIIT, 1982)

BMDL1046.75 mg/kg bw/day LogProbit model
BMCL10116.875 mg/m?3
(UR)=0.856 (ng/md)1
VSD_0.0117 mg/m3

0.0117 mg/m?

(1972)

4
5ppm (19

LOAEC 19 mg/m?3
10
LOAEC

et al., 1985) 0.0175 mg/m?

28
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21
22

LOAEL 7 [mg/kg bw/day]+1000= 0.007 [mg/kg bw/day]
(SF) =0.1/BMDL1o = 0.1/46.75 [mg/kg bw/day] ~ 0.00214 [(mg/kg/day)™]

(VSD) = BMDL1o 46.75 [mg/kg bw/day] ><10“  0.00468

[mg/kg bw/day]
LOAEL 19[mg/m’>=<5[ 1/7[ ]>=<6] 1/24] ] 3.39 [mg/m?]
0.26 m®/day 0.35 kg 1.0
3.39 [mg/m3] ><0.26 [m3/day]+0.35 [kg] < 1.0 252 [mg/kg bw/day]
=2.51 [mg/kg bw/day]/ 100=0.0251 [mg/kg bw/day]
0.0251 [mg/kg bw/day] >< 50 [kg] > 1.0+ 20
[m3/day] =0.0628 [mg/m?]
BMCL10= BMDL10 46.75 [mg/kg bw/day] >< 50 [kg] >< 1.0+
20 [m3/day]=116.875 [mg/m?]
UR=0.1/ [mg/m®]  0.856 [(ng/md)]
(VSD) = [mg/m3] =< 104=116.875><10*  0.0117
[mg/m?3)] J
1-11
1-11
0.00468 ma/kg CIIT (1982) 104
bw/day
BMDL1046.75 mg/kg bw/day VSD
0.0117 mg/m? CIIT, 1982 104
BMDL1046.75 mg/kg bw/day BMCL 1o
116.875 mg/m? VSD
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BMD

ver.l.1
(http://drad.nihs.go.jp/bmd/BMDS_guidance.pdf

e CIIT (1982) 104

Dose [mg/kg bw/day] N Effect
0 123 0 LogProbit model

7 129 0 BMDLi1o 46.75 mg/kg bw/day

22 128 1

72 130 21

Model Name BMDao BMDLio BMD1o/BMDL1o | P-value AlC

[mg/kg [ma/kg
bw/day] bw/day]
Gamma model, restrict 58.2488 49.0363 1.187871026 0.9838 130.732
Logistic model 64.6711 59.0205 1.095739616 0.7435 131.518
LogL ogistic model, restrict 58.9669 49,4094 1.193434852 0.9773 130.757
LogProbit model, retrict 56.5132 46.7506* 1.208822988 0.9953 130.69
Multistage model, poly 2, restrict 57.3183 48.557 1.180433305 0.8592 129.739
Multistage model, poly 3, restrict 59.9454 50.0704 1.197222311 0.9662 130.792
Probit model 62.6852 56.2574 1.114256969 0.818 131.267
Weibull model, restrict 59.47 50.1234 1.186471788 0.9754 130.763
Quantal-Linear model 58.8855 42.2669 1.393182372 0.0746 138.569
Gamma model, unrestrict 58.2485 49.0363 1.187864908 0.9838 130.732
LogL ogistic model, unrestrict 58.9669 49,4094 1.193434852 0.9773 130.757
LogProbit model, unrestrict 56.5132 46.7506* 1.208822988 0.9953 130.69
Multistage model, poly 2, unrestrict 57.0529 #DIV/0! 0.8619 130.023
Multistage model, poly 3, unrestrict 46.377 2.04E-05 2268001.408 0 3.81E+45
Weibull model, unrestrict 59.47 50.1234 1.186471788 0.9754 130.763
* BMDL3o

Logrrobit Model, with BMR O 1U% EXtra RISk for the BMU and V.95 Lower Conridence LImit for the BMUL

025} LogProbit —

015

005 M
0
BIDL BID
0 10 2 F) ) 50 60 0

Fraction Affected
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