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26
27
28
29
30
31
32
33

35
36
37
38

I 2 Ames
[l
[l [
1,2- 4.70 mg/m¥/ppm®
()
()
13 5 |/ SD 15 16 / 1,2-
0,100,250,500,750 mg/kg/day 100 mg/kg/day
5%,10%,22.5%
,100 mg/kg/day 12
,250 mg/kg/day 13 ,100
mg/kg/day
250 mg/kg/day
,500 mg/kg/day
1
Bruckner et al., 1989 LOAEL 100 mg/kag/day
13 5 / F344 5 / / 1.2-
0,20,65,200 mg/kg/day EPA GLP
65 mg/kg/day
Johnson and Gorzinski, 1988 OECD 2006
NOAEL 20 ma/kag/day
W20 1 112.99+24.04  4.70[ mg/m*/ppm
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10
11

2 103 S5 F344 [ 1,2-
0,62,125 mg/kg/day 0,125,250 mg/kg/day
14% 24% 5%
1 U.S. NTR,
1986 LOAEL 125 ma/kg/day
1 12- C )
/ LOAEL NOAEL BMDL
( ) ( )
0,62,125 125 mg/kg/day NOAEL: ND [ ] | U.S.NTP, 1986
2 mg/kg/day (89.3 mg/kg/day)
G /) 0,125,250 [ BMDL1sp: ND
mg/kg/day [SD ]
0,60,125 500 mg/kg/day NOAEL: 250 mg/kg/day | U.S. NTP, 1986
13 250,500,1,000 (357 mg/kg/day) (179 mg/kg/day)
G /) mg/kg/day [ 8-16%]]
BMDL 15p: ND
[SD ]
0,125,250 | 125 mg/kg/day NOAEL: ND U.S. NTP, 1986
2 mg/kg/day (89.3 mg/kg/day)
G 7)) [
]
500 mg/kg/day NOAEL: 250 mg/kg/day | U.S. NTP, 1986
13 0,30,60,125,250,5 (357 mg/kg/day) (179 mg/kg/day)
(6 /) |00mgkgday [
] BM DL]_SD: ND
[SD ]
100 mg/kg/day NOAEL: ND Bruckner et
SD 13 0,100,250,500,75 (71.4 mg/kg/day) al., 1989
G /) 0 mg/kg/day [ 5%] BMDL;sp: ND
] [ n
SD ]
0,125,250 125 mg/kg/day NOAEL: ND Gi et al., 2015a
4 mg/kg/day (89.3 mg/kg/day)
] 49.7 mg/kg/day
(35.5 mg/kg/day)
BMDL 15p:
51.5 mg/kg/day
(36.8 mg/kg/day) [
0,125,250 125 mg/kg/day NOAEL: ND Gi et al., 2015a
4 mg/kg/day (89.3 mg/kg/day)
17 19 0,125 ND NOAEL: 125 mg/kg/day | Gi et al., 2015b
mg/kg/day
G 1)
0,20,65,200 | 65 mg/kg/day NOAEL: 20 mg/kg/day Johnson &
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© 00 N O

10
11

12
13
14
15
16
17
18
19
20
21
22

13 mg/kg/day (46.4 mg/kg/day) (14.3 mg/kg/day) Gorzinski,
G /) [ BMDL 1o ND [ 1988
] ] OECD 2006
0,300,500 300 mg/kg/day NOAEL: ND Gorzinski&
14 mg/kg/day (214 mg/kg/day) Johnson, 1989
G /) [ ] BMDLo: ND [ CERI
7 NOAEL/LOAEL
ND Not determined
()
1,2- 98 1
Pozzi et al., 1985
(@)
13 6 /5 |/ F344 0 [/ / 0,15,50,150 ppm
15 ppm
very slight slight 0/20,5/19,12/20,18/20 ,50 ppm
Nitschke et al., 1988
LOAEC 15 ppm
1,.2- C )
/ LOAEC NOAEC
1 ) BMCL g [mg/kg/day]
( ) ( ) ) 3
( )
0,80,200,500 376 mg/m® NOAEC: ND (L) 49.9 JBRC,
2 ppm (67.1 mg/m°) 2006z;
6 / ,5(0,376,940,2350 || BMCL y: (B) 5.05 Umeda et
/) mg/m°) 1 42-62%)] 38.0 mg/m° (6.79 al., 2010
mg/m?)
[
slight]




w

0,125,250,500, | 587.5 mg/m® NOAEC: ND (L) 78.0 JBRC,
13 1,000,2,000 ppm | (105 mg/m°) 2003b;
6 / ,5(0587.5117523 || BMCL0: ND Umeda et
/) 50,4700,9400 al., 2010
mg/m°)
85-100%]
0,32,80,200 ppm | 150.4 mg/m® NOAEC: ND (L) 44.9 JBRC,
2 (0,150.4,376,940 | (26.9 mg/nT) 2006b;
6 / 5| mgmd [ ] BMCL0: ND Matsumoto
/) [ et al., 2013
]
0,50,100,200,300 | 235 mg/m® NOAEC: ND (L) 70.1 JBRC,
13 ,400 ppm (42.0 mg/m°) 2003d;
6 / ,5(0,235470,940,1 || ] Matsumoto
/) 410,1880 et al., 2013
mg/m?)
0,15,50,150 ppm | 70.5 mg/m® NOAEC: ND (L)9.36 Nitschke et
13 (0,70.5,235,705 | (12.6 mg/m®) al., 1988
6 /5| mg/m®) [ BMCLo: (B) 1.03
/) 7.80 mg/m® (1.39
1 269%0] mg/m?)
[
very slight +
slight]
0,15,50,150 ppm | ND NOAEC: 705 (N) 210 Nitschke et
13 (0,705,235,705 || ] mg/m® al., 1988
6 / 5| mgmd (125.9 mg/m?)
I)
0,150,500,1,000 | 705 mg/m® NOAEC: ND (L) 48.5 Nitschke et
13 ppm (126 mg/m®) al., 1988
6 /51 (0,705,2350 [ ]
1) 4700 mg/m?)
ND: Not determined. (N): NOAEC (L): LOAEC (B): BMCL
1 1ppm=470 mg/m®
2 24 / 7 NOAEC/LOAEC
3
0.743, 167, 0.385
1,2-
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32
33

35
36
37
38

1,2- CYP2E1
Yanagibaet. al., 2015 CYP2E1
1,2- Guengerich et. al., 1991
1,2-
Trevisan et. al., 1992 1993 1,2-
CYP2EL
Odinecs et. al., 1995

,100 mg/kg/day

Johnson & Gorzinski, 1988 13
NOAEL 20 mg/kg/day 14.3 mg/kg/day 7
1,000 10, 10, 10 0.014 mg/kg/day
Bruckner et al., 1989 13
LOAEL 100 mg/kg/day 71.4 mg/kg/day 5,000
10, 10, 10,LOAEL 5 0.014 mg/kg/day
LOAEL NOAEL 14.3 mg/kg/day
5 Bruckner et al., 1989 WHO 4
2011 2003 2009
Bruckner et al., 1989
1.4x10 ma/kg/day
3
0-4% 26-100%
BMCLqo Nitschke et al., 1988 13
BMCLy 7.80 mgm® 1.66 ppm @
1.39 mg/m®® 0.26 m°/day 0.35 kg, 1.0
1 kg 1 1.03 mg/kg/day ¥
200 UF 2 20 m*/day,
50 kg
1.3x102 mg/m® ©®
@ Log Logistic unrestrict
€)
23 9 15
BMCL 10 [mgm? 7.80[mg/mix6[ 1 24 x5 ] 7 ] L39[mgmI
@ 1.39 [mg/m’]x0.26] m*/day]x 1.0 0.35[kg]  1.03[mg/kg/day]

®

1.03[mg/kg/day] 200(UF)x50[kg] 20[m%day] 0.013[mg/m°
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39
40

)

)

SD 6 15

20

1,2- 0,10,30,125 mg/kg/day

,125 mg/kg/day

Kirk et al., 1995 NOAEL
30 mg/kg/day
10 2 SD 30 / / 1,2-
0,0.024,0.1,0.24% -
Kirk et al., 1990
0.1% Fo 0.24% FoF1, FoF1
Fo.F1
NOAEL 0.1% 65 mg/kg/day 0.024% 58 mg/kg/day
,0.24% 21 F1
0.24% F.
NOAEL 0.1% 121 mog/kg/day
0.24%
1,2-
NOAEL 0.24% 162~250 mg/kg/day,  189~507
mg/kg/day F1
Hanley et al., 1989
7 19 1,2- 0 15 50 150 mg/kg/day
28 150 mg/kg/day
Kirk et al., 1995 NOAEL 50 mg/kg/day
1,2- C )
/
LOAEL NOAEL




10
11
12
13
14

0 0024 01 0.24% Kirk et
2 al., 1990
(mg/kg bw/day)
0.24% (131 mg/kg/day) 0.1% (65 mg/kg/day)
FO: 0, 28, 91, 162 [FO F1 ] 0.024% (58
F1: 0, 33, 128, 250 0.1% (197 mg/kg/day) mg/kg/day)
[FO
FO: 0, 18, 65, 131 ]
F1: 0, 19, 70, 137
ND 0.24%
(mg/kg bw/day) [ ] 162~250 mg/kg/day
189~507 mg/kg/day
FO: 0, 33, 108, 189
F1: 0, 41, 140, 269
0.24% 0.1%
FO: O, 38, 121, 217 217 mg/kg/day 121 mg/kg/day
F1: 0, 38, 126, 239 [ 21 F1
FO: 0, 58, 197, 507
F1: 0, 56, 200, 450
0 10 30 125 mg/kg/day Kirk et
6-15 125 mg/kg/day 30 mg/kg/day al., 1995
[
]
0 15 50 150 mg/kg/day u.s.
7-19 150 mg/kg/day 50 mg/kg/day NTPR,
[ 1986
]
ND Not determined.
()
()
1,2-
21-24 8 / F344 1,2- 0 50 100

200 ppm O 235 470 940 mgim?
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37

100 ppm 200 ppm

Sekiguchi et al., 2002

NOEC 50 ppm 470 mg/m® NOAEC 157 mg/m®
175 mg/kg/day
Kirk et al.,
1990 1995 U.S. NTP, 1986 Kirk et al., 1990
Hanley et al., 1989 NOAEL
Kirk et al., 1995 6 15
NOAEL 30mg/kg/day
NOAEL
30mg/kg/day 100 10 10
0.30 ma/ka/day
21-24
Sekiguchi et al., 2002
0.30 mg/kg/day 20 m*day 50 kg
0.75
mg/m?(® Sekiguchi et al., 2002
1,2- IARC 1999 OECD SIDS 2006 IPCSEHC 1993
2013b
© 0.30[mg/kg/day] < 50[kg] 20[m%day] 0.75[mg/m’]



( ) Invitro

in vitro

- 12-

In vitro

S9

SO+

TA100

Carere & Morpurgo, 1981
Principe et al., 1981[IARC1999

]

BASF AG, 1985[OECD SIDS
2006 ]

BASF AG, 1979[OECD SIDS
2006 ]

Stolzenberg & Hine,
1980[IARC1999 ]

*)

Haworth et al., 1983[| ARC1999
]

De Lorenzo €t al.,
1977[IARC1999 ]

*)

NTP database [Study 566847]

U.S. NTP, 1986 [Study 627177]

JBRC, 1997

)

2015

ND

Priston et al., 1983
(unpublished) [IPCS EHC 1993

]

TA102

TA104

JBRC, 1997

TA1535

Carere & Morpurgo, 1981
Principe et al., 1981[IARC1999

]

*)

Haworth et al., 1983[| ARC1999
]

De Lorenzo €t al.,
1977[IARC1999 ]

BASF AG, 1985[OECD SIDS
2006 ]




U.S. NTP, 1986 [Study 627177]

JBRC, 1997

2015

NTP database [Study 566847]

Priston et al., 1983 (unpublished)
[IPCS EHC 1993 ]

TA1537

Haworth et al., 1983[| ARC1999
]

BASF AG, 1985[OECD SIDS
2006 ]

BASF AG, 1979[OECD SIDS
2006 ]

Caere & Morpurgo, 1981
Principe et al., 1981[IARC1999

]

NTP database [Study 566847]

U.S. NTP, 1986 [Study 627177]

JBRC, 1997

2015

Priston et al., 1983 (unpublished)
[IPCS EHC 1993 ]

TA1538

Caere & Morpurgo, 1981
Principe et al., 1981[IARC1999

]

TA98

Caere & Morpurgo, 1981
Principe et al., 1981[IARC1999

]

TA98

Haworth et al., 1983[| ARC1999
]

BASF AG, 1985[0OECD SIDS

2006 ]
BASF AG, 1979[OECD SIDS
2006 ]

10

NTP database [Study 566847]

U.S. NTP, 1986 [Study 627177]




JBRC, 1997

2015
Priston et al., 1983 (unpublished)
[IPCS EHC 1993 ]
De Lorenzo €t al.,
TA1978 1977[IARC1999 ]
WP2 JBRC, 1997
uwrA/pKM101
WP2 uvrA
2015
ND Priston et al. 1983 (unpublished)
Saccharomyces [IPCS EHC 1993 ]
cerevisiae JD1
ND Carere & Morpurgo, 1981
Aspergillus Principe et al., 1981[I ARC1999
nidulans ]
ND
ND Caere & Morpurgo, 1981
Streptomyces Principe et al., 1981[IARC1999
coelicolar ]
ND Principe et al., 1981[IARC1999
Streptomyces ]
coelicolar
ND + Myhr & Caspary, 1991
TK L5178Y
+ NTP database [Access on 2014.2]
ND ND Crebelli et al., 1984
Aspergillus
nidulans
CHO ND + U.S. NTP, 1986
+ Galloway et al., 1987[IARC1999
]
CHO ND + U.S. NTP, 1986
SCE

Galloway et al., 1987 [IARC1999
]

von der Hudeet al.,

11
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V79 ND + + | 1987[IARC1999 ]
DNA Umu Ono & al., 1991
TA1535/pSK 1002
PQ 37 SOS von der Hudeet al., 1987
ND BASF AG, 1981[OECD SIDS
W3110/polA+ 2006 ]
p3478/pol A-
DeMarrini & Brooks, 1992
WP2s(A)(lon 11,
SulAl,
trpE6GS ,uvrA 155,
lamB+)
DNA ND Perocco et al., 1983
NT Crebelli et al., 1984 [IARC1999
Aspergillus 1
nidulans
+ () NT Nottested ND Not determinded
( ) Invivo
in vivo -
- 12- In vivo
LED HID
(mg/kg bw/day)
gpt Delta ( )4 DCP 300 Suzuki et al., 2014
C57BL/6J 6 / ppm
5 1/ DCM
DCP+DCM 300 + +
800 ppm
Pig-a B6C3F1 ( )3 DCP 600
6 ppm
/ / DCM

800 ppm

DCP+DCM 300 +

450 mg/kg

NTP database

12
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10

[Access on 2014.2]
2 0 150 300 600 Spencer et al., 2003
mg/kg [OECD SIDS 2006
]
B6C3F1 )6 DCP 600 Suzuki et al., 2014
6 / 5| ppm
DCP+DCM 300 +
800 ppm DCM
450 mg/kg NTP database
[Access on 2014.2]
B6C3F1 )6 DCP 300 Suzuki et al., 2014
6 / 5| ppm
DCP+DCM 150+
400 ppm DCM
300 mg/kg bw Yanagiba et al., 2015
16
sD ( ) 162 mg/kg/day Hanley et al., 1989
13

48 14.4 g/l 144 Chroust et al., 2007

mg/m3, LD50
4 7,200 ppm 33,264 Woodruff et al.,

mg/m® 1985

24 -2 | 4800 mg/m® Kramers et al., 1991
4,200 ppm ><0.3 Woodruff et al.,
microL/injection 1985 [IARC1999

]
LED HID DCP 1,2- DCM
in vitro
TA100
in vivo

Pig-a

13
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16
17

18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

35

1,.2-

1,2- CYP2E1 1,2
S GST
1,2- in
vitro
DNA
)
)
2 103 5 |/ F344 50 [/ [/ 1,2-
GLP 0 62 125 mg/kg/day 0
125 250 mg/kg/day
0 125 250 mg/kg/day=1/37 2/43 4/16*
250 mg/kg/day * 1/50
2/50 5/50 u.s
NTP, 1986 NOAEL 125 mg/kg/day 125
mag/kg/day
2 103 5 |/ B6C3F1 50 [/ 1/ 1,2-
GLP 0 125 250 mg/kg/day
250 mg/kg/day 125 mg/kg/day
U.S. NTP, 1986
LOAEL 125 mg/kg/day
- 2 U.S. NTP, 1986
(mg/kg/day) 0 125 250 BMDL o"?
7/50 10/50 17/50*
11/50 17/50 16/50
18/50 26/50 33/50* 27.0 mg/kg/day
™ ver.1.0

http://drad.nihs.go.jp/bmd/BMDS_guidance.pdf

14



/50 5/50 5/50
/50 3/50 4/50
2/50 8/50* 9/50* 77.6 mg/kg/day

* p<0.05

19 5 |/ Syrian 6~9 |/ 1,2-
0 125 mg/kg/day
Gi et al., 2015b NOAEL 125 mg/kg/day

N- (2- ) BOP
Syrian 14~15 / 1,2-
0 625 125 mg/kgday 1,2-
Gi et al., 2015b

© 00 N O o1~ W NP

B
()

=
N
1
1

3 ()

14 1,2-

15

16

17

18

19 1,2-

20 (@)}

21 (2) 1.75 L/hr
22 70 190 ppm 1,2-

23 30 80 ppm

24 + 240460 ppm 130 360
25 ppm 1,2- 110440 ppm 60 210 ppm 2012
26 2013

27 25 3 14

28 1,2-

29

30 1.2-

31 , 2013b

32 1991 2006

33 1 62 1991 1 2011
34 12 1

35 6 25 45 1.2- 7
36 17 10 7 20 14

37 10 1 13 7

38 2011 +

39 2,900 95 1,100 6,400 0.00204

40 1,2- 70 670 ppm 50 540 ppm
41

15
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21
22
23
24
25
26
27
28
29
30

31
32

33

35
36

(

1,2- Kumagai et
al., 2013
111 17
Kubo et al., 2014
1996 2012
17 1.2- SIR(
) 1.2- SIR
1319.9(95%CI1=658.9-2361.7) 1,2- 1002.8 95 CI
368.0-2182.8 1.2- SIR
Sobue et al.,
2015
IC 1 8
1,2- 5 19ppm 23.1
87.8 mg/m® 150 ppm 693 mg/m® Yamada et al., 2015
1.2-
)
2 104 6 / 5 1/ F344 50 [/ 1/ 1.2-
0 80 200 500 ppm 0 373 932 2330 mgm®
OECD TG451 GLP
- 500 ppm
80 ppm 200 ppm 0/2,399
2 48 Umedaet al., 2010
- 2 Umeda et al., 2010
(ppm) 0 80 200 500 BMCL 1o
050 050 350  15/50** | 141ppm
0/50 2/50 1/50 0/50
050 2/50 450  15/50** | 74.9 ppm
46.7 mg/kg/day
050 050 050  950¢* | 260 ppm
0/50 0/50 0/50 0/50
050  O/50  O/50  9/50** | 260 ppm
0/100 2/100 4/100 24/100 | 188 ppm
** p<0.01
2 104 6 / 5 |/ B6D2F1/Crlj 50 [/ [/ 1.2-

0 32 80 200 ppm
OECD TG451 GLP

16

0 148 370 924 mgm°
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14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

35
36
37

(

p-trend<0.05 ; Peto’s test

- 200 ppm
- Matsumoto et al., 2013
NOAEL 80 ppm
- 2 Matsumoto et al., 2013
(ppm) 0 R 80 200 BMCL 1
1/50 2/50 3/50 6/50 72 ppm
1/50 4/50 4/50 4/50
1/50 1/50 1/50 4/50
2/50 4/50 5/50 8/50% 43 ppm
59.9
mg/kg/day
* p<0.01
) 2013b
, 2013b
1,2-
1,2-
1,2-
CYP GST CYP
CYP GST
GST
CYP CYP2E1 GST
GSTT1-1
CYP 1,2- CYP 1,2-
ATSDR 2001 150 250ppm
GST 1,2- GST
DNA
DNA DNA
1,2-
GSTT1-1 GSTT1-1
1,2-
GSTT1-1
Oda 1996 GSTT1-1
1,2- umu DNA

17
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36
37
38
39
40
41
42
43

Mainwaring 1996 Sherratt 1998 GSTT1-1
(
) Cheever 1990 1,2-
CYP2E1
1,2
1,2-
, 2013b
(@)
1,2-
1,2-
2013b 1,2-
CYP GST
1,2- 1,2-
GST GSTT1-1
Green 1995 CYP GST in vitro
CYP GST
GST
2013b
Mainwaring 1996 GSTT1-1
MRNA
Quondamatteo 1998 GSTT1-1
2013b
Lakehal 1999 CYP2E1
CYP2E1 mRNA
CYP2EL
Sherratt 1997 GSTT1-1
GSTT1-1 GSTT1-1
10% 5%
2013b

18



© 00 N O Ol WDN P

ol W NP O © 0N O O W NP OOWOo0Lo~NO O~ WNPFP OO0 ~NO O WWDNPEP O

Sherratt 1998 GSTT1-1
Sherratt 2002 GSTT1-1
in vitro GSH
GSTT1-1 1.8 Keat/ Km 5
GSTT1-1 5 5
GSTT1-1 GSTT1-1
GSTT1-1
GSTT1-1
GSTT1-1
GSTT1
DNA
GSTT1
EPA 2011
Sato 2014 GSTT1-1
GSTT1-1
CYP2E1
5/15 CYP2E1
GSTT1-1 CY P2E1
GSTT1-1 CY P2E1
Gi 2015a B6C3F1 Syrian 1,2-
125 500 mgkg/day 4 4
CYP2E1 GSTT1
CYP2E1
GSTT1
GSTT1
GSTT1
CYP2E1
CYP2E1
GSTT1 GSH
Gi 2015b Syrian 1,2- 19

19

GSTT1-1

GSTT1

CYP2EL

4/30

GSH

GSTT1
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36
37
38
39
40
41
42

125 mg/kg/day

GSTT1 N- (2-
BOP Syrian
CYP2EL GSTT1
Zhang 2015 C57BL/6J Balb/cA F344
200 3,000 ppm 1,2- 8
/ 14
GSTM1 GSTRi
Ki67
GSTT1 GST
CYP2E1 GSTT1-1
CYP2E1 GSTT1-1
2
Sekiya & Suzuki 2012
Notch
1.2- DNA
1.2-
Toyoda 2016 1,2-
1
C13H2006N 3C| S
ABCC2
70 670 ppm  1,2-

20

CYP2EL

Syrian

GSTT1

1,.2-

®

1,2-
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1,2-
GST
GST CYP
1,2- CY P2E1 1,2-
1,2-
10° VSD
mg/kg/day
1
BMDL 1o 2 U.S. NTP, 1986
BMDLyy  27.0 mg/kg/day® 7
19.3 mg/kg/day POD
SF 5.18>< 103 (mg/kg/day)™* (19

10° 1.9 10° mg/kg/day™

1
BMCL1o 2 Umeda et

al., 2010 JBRC, 2006a
BMCLy, 352 mgm®
74.9 ppm (2 1 24 7 62.9 mg/m* 1
0.26 m¥day 0.35kg 1.0 1kg
1 46.7 mg/kg/day? 20 m®/day 50 kg
1.0 117 mg/m®
POD UR  854%107 (ug/m®* (9
10° 1.2102 mg/m® @7
1 20 m*/day 50 kg 1
4.8><10% mg/kg/day‘*®
© Quantal-Linear ver.1.0
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1 - BMD

2 ver.1.0

3 http://drad.nihs.go.jp/bmd/BMDS _guidance. pdf

4

5 o 2 U.S. NTP, 1986

6

7 Overall Rates

Dose (mg/kg/day) N Effect
0 50 18 BMDL 1o = 27.0 mg/kg/day
125 50 26 19.3 mg/kg/day
250 50 33
8
BMDy BMDL
Model Name Option File Name BMD,o/BMDL,, | P-value AlC
[mg/kg/day] [mg/kg/day]

Gamma Gam-BMR10-Restrict.opt 52.5654 27.0845 1.940792704 NA 204.68
Logistic Log-BM R10.0pt 53.892 39.3653 1.369022972 0.9184 202.691
LogLogistic Lnl-BMR10-Restrict.opt 57.1708 19.0495 3.001170634 NA 204.68
LogProbit Lnp-BM R10-Restrict.opt 73.4038 49.3882 1.486261901 0.8328 202.725
Multistage Mst2-BMR10-Restrict.opt 48.7338 27.0845 1.799324337 NA 204.68
Multistage Mst3-BMR10-Restrict.opt 48.7338 27.0845 1.799324337 NA 206.68
Probit Pro-BMR10.0pt 53.7186 39.3735 1.364333879 0.9159 202.691
Weibull Wei-BMR10-Restrict.opt 51.654 27.0845 1.907142462 NA 204.68
Quantal-Linear QIn-BMR10.opt 42.393 27.04 1.567788462 0.8776 202.704
Gamma Gam-BMR10-Unrestrict.opt 52.5636 8.45E-174 6.2175E+174 NA 204.68
LogLogistic Lnl-BMR10-Unrestrict.opt 57.1708 #DIV/0! NA 204.68
LogProbit Lnp-BMR10-Unrestrict.opt 61.7067 #DIV/0! NA 204.68
Multistage Mst2-BMR10-Unrestrict.opt 48.7338 15.7755 3.089207949 NA 204.68
Multistage Mst3-BMR10-Unrestrict.opt 48.9414 0.00107922 45348.86307 NA 206.68
Weibull Wei-BMR10-Unrestrict.opt 51.654 #DIV/0! NA 204.68

9

Quantal Linear Model, with BMR of 10% Extra Risk for the BMD and 0.95 Lower Confidence Limit for the BMDL

Quantal Linear
0.8

0.7 F

0.6 |
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o 2 Umeda et al., 2010 JBRC, 2006a
Dose (ppm) N Effect
0 50 0 3
p” o 5 BMCLyg = 74.9 ppm = 346 rzg/m
200 50 4 62.9 mgm
500 50 15
BMDyo BMDL
Model Name Option File Name (=BMCy) (=BMCL,y) BMD;o/BMDL P-value AlIC
[ppm] [ppm]

Gamma Gam-BMR10-Restrict.opt 200.208 128.966 1.552409162 0.8217 110.152
Logistic Log-BM R10.0pt 307.609 255.848 1.202311529 0.503 112.024
LogLogistic Lnl-BMR10-Restrict.opt 199.141 122.955 1.619625066 0.8017 110.198
LogProbit Lnp-BMR10-Restrict.opt 231.39 173.507 1.333606137 0.4251 111.667
Multistage Mst2-BMR10-Restrict.opt 211.719 130.648 1.620529974 0.8979 109.97
Multistage Mst3-BMR10-Restrict.opt 22254 131.635 1.690583811 0.9445 109.869
Probit Pro-BMR10.0pt 287.465 236.88 1.213546944 0.5616 111.635
Weibull Wei-BMR10-Restrict.opt 202.81 129.326 1.568207476 0.837 110.112
Quantal-Linear QIn-BMR10.opt 173.452 123477 1.404731245 0.7964 108.831
Gamma Gam-BMR10-Unrestrict.opt 200.208 120.144 1.66640032 0.8217 110.152
LogLogistic Lnl-BMR10-Unrestrict.opt 199.141 120.227 1.656375024 0.8017 110.198
LogProbit Lnp-BMR10-Unrestrict.opt 188.137 116.626 1.61316516 0.7016 110.476
Multistage Mst2-BMR10-Unrestrict.opt 211.719 125.067 1.692844635 0.8979 109.97
Multistage Mst3-BMR10-Unrestrict.opt 254.22 74.9243 3.393024693 1 111.758
Weibull Wei-BMR10-Unrestrict.opt 202.81 120.955 1.676739283 0.837 110.112

Multistage Model, with BMR of 10% Extra Risk for the BMD and 0.95 Lower Confidence Limit for the BMDL
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