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N

N

30 1
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19
20
21
22

23

24
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28
29
30
31
32
33
34
35

0 200 1,000 5,000 ppm

N,N-
2010 2 1
N,N-
27 I
1
2
mg/m3/ppm
WHO/IPCS CICAD
11
NITE, 2005
NITE 2005 Sherman 1986 U.S. EPA 1986 SD

200 ppm (17.2 mg/kg/day) MOE (Margin of exposure)
D 4 D :0.12 mg/kg/day
2 D :0.0001 mg/kg/day 2 1 2
:2B 1ARC: 3
http://www.meti.go.jp/policy/chemical_management/kasinhou/fil es/information/ra/131008005.pdf
20 1 = 73.09+24.04 3.04
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10

11
12

1-1 N,N-

NOAEL/LOAEL
() 90 NOAEL MOE
200 ppm
(NITE) | Kennedy and (17.2 mg/kg/day)
2005 Sherman 1986
U.S. EPA 1986.
()
1-2 u.s
EPA 1990 / CEPA, 2001 WHO/IPCS 2001
2002 NITE 2005
Malley et al., 1994 Cirlaet
al., 1984 Fiorito et al., 1997
1-2 N,N-
NOAEL/LOAEL 1
1
u.S. LOAEL RfC RfC  LOAEL 22 mg/m?3
EPA/IRIS 22 mg/m3 0.03 mg/m3 (8h-TWA)
1990 (7.2 ppm) (0.01 ppm) LOAEL 7.9 mg/m?
Cirlaetal., RfC =22 mg/m3 x 10 m3/d (
1984 )/ 20 m3/d ( ) x 5d/
7d / UF300
=0.03 mg/m3
UF 300 ( 10 LOAEL
30)
WHO/IPCS LOAEL TC TC LOAEL 21 mg/m?3
21 mg/m3 0.1 mg/m3 UF
(7 ppm) (0.03 ppm)
CICAD Cirla et al., TC =21mg/m3/ UF50 x 8h /
2001 1984 24h x 5d/ 7d
Fiorito et =0.1 mg/m3
/ al., 1997 UF 50 (
CEPA 10
2001 5)
TC LOAEL




LOAEL MOE
22 mg/m3
Cirla et al., vy -GP
1984
2002
() 18 LOAEL MOE
76 mg/m3
(NITE) (25 ppm)
Malley et (
2005 | al., 1994 23 mg/kg/day)
2 NOAEL | MAK value NOAEL
76 mg/mé (25 15 mg/m? LOAEL BMDL BMD
(DFG) MAK | 18 ppm) (5 ppm) MAK value 15 mg/m3 (5 ppm)
2010, 2016 LOAEL 76 DFG MAK, 2010
Malley et mg/mé (25 2016
al., 1994 ppm) BMDL
7.8 ppm BMD
14.7 ppm
ACGIH 1964, TLV-TWA
2001 10-11 LOAEL 23-426 | 10 ppm
ppm (TWA 57 (30 mg/m?3)
Clayton et ppm) (skin) TLV-TWA 10 ppm
al., 1963 NOAEL 1964
5 ppm
(1975)
LOAEL Clayton
1974, Clayton et 23-426 ppm 10 ppm Massmann
2016 al., 1963 (TWA 57 ppm) | (30 mg/m?3) 1974
LOAEL (8h-TWA) 10 ppm 2016
30 ppm
Massmann,
1956




A W NP

10

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

UF
1 3.04 mg/m3/ppm
()
1-3 USEPA
USNTP EU
1-3 N,N-
/
IARC (vol. 115, in press) 2A
ACGIH (2001) A4
(1991) 2B
DFG (2016) 4
IARC 1999 vol. 71 N,N-
Ducatman et al., 1986 Levin et al., 1987
Malley et al., 1994 N,N-
3
2016 2
Senoh Senoh et al.,
2004
2A

Grosse et al., 2016

DFG 2016

vol. 115
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23

24
25
26
27

28
29

Malley 1994 Senoh 2004 Ohbayashi

2009 F344 3
N,N-
DFG  N,N-
4
()
VSD Ohbayashi
2009
()
VSD

Senoh 2004

1-4 N,N-

9 105

10 ppm

http://anzeninfo.mhlw.go.jp/anzen/gmsds/68-12-2.html
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34

35
36

(

(

(

)

)

N,N-

N,N-

N,N-

34
500 ppm 1,000 ppm

1986 /U.S.EPA 1986

Kennedy Sherman 1986 / U.S. EPA 1986
0 200 1,000 5,000ppm O 17.2 86.2 431 mg/kg/day

90

17.2 mg/kg/day

Ohbayashi 2009

mg/kg/day

)

CICAD WHO/IPCS, 2001

2 NITE 2005
U.S. EPA. 1986

NOAEL

LOAEL

500 ppm

90

1,000 ppm

5,000 ppm

NITE, 2005

N,N-

LOAEL

NITE 2005
Kennedy Sherman

SD

NOAEL 200 ppm

800 ppm 44
800 ppm
800 ppm 44 mg/kg/day

NITE 2005
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N,N-
10 ppm 30 mg/m?3
1.2 ppm 3.6 mg/m?
1 6ppm 3 18 mg/md 7 ppm 21 mg/m?
Cirla 1984 7 ppm 21
mg/m3 100 v- v-GT
Fiorito 1997 7 ppm 21 mg/m?
ALT
AST  vy-GT ALP
CICAD WHO/IPCS, 2001 CEPA 2001 U.S. EPA/IRIS 1990 Cirla 1984
Fiorito 1997 LOAEL
7 ppm
Cirla 1984 Fiorito 1997
Cirla 1984 100 21 56
TWA 22 mg/md 8 58mg/m* TWA 7 ppm 3 19ppm
5 1 15
100
ALP AST ALT y-GT
y-GT 10/100
25/100 P<0.01

WHO/IPCS, 2001; U.S. EPA IRIS, 1990

Fiorito 1997 75
Wibitzky, 1999 N,N- 126
54 N,N-
0.1 ppm 37.9 ppm 1.2 ppm 70%
N,N-
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24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

40

41
42
43

N,N- 15 t/day

N,N-
8
20 mg/m?3 7 ppm 2 40 mg/m?3 3.8
75
AST ALT y-GT ALP
A B C
50
40 ALT
288 2191U/L AST 265 2111U/L y-GT 295 1421U/L ALP 757 60.8
IU/L P < 0.001 75 17 22.7
4% ALT
AST y-GT  N,N-
Fiorito et al., 1997; WHO/IPCS, 2001
CICAD WHOI/IPCS, 2001 LOAEL 7 ppm TC

()

Malley

Malley

1994

ICR

0 76 304 1,216 mg/md
25 ppm

NITE, 2005

100 ppm

25 ppm

NOAEL

1994

N,N-

NITE 2005 MOE

18
N,N- 0 25 100 400 ppm
/ 5 / 18
/
400 ppm
100 ppm
/ 400 ppm

LOAEL 76 mg/m® 25 ppm

NITE 2005
50 mg/kg/day 32 ppm 97 mg/m?3
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(

(

MOE

CICAD WHO/IPCS, 2001

N,N-
2014 N,N-
2
)
N,N-
)
N,N-
1 1,000ppm
Fail 1998 1,000 4,000 7,000ppm  N,N-
1,000 ppm
4,000 ppm 7,000 ppm
1,000 ppm F2
4,000 ppm F1
, 2014
ppm 200 mg/kg/day
N,N-
Hellwig 1991
6 15 0 182 548 mg/kg/day 0 166 503
1,510 mg/kg/day

NOAEL LOAEL
N,N-
FO
LOAEL 1000
NMRI SD

1,510 mg/kg/day
182 mg/kg/day

N,N-
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38

39
40
41

(

NITE, 2005

NITE 2005 MOE
Saillenfait 1997 SD 6 20
0 50 100 200 300 mg/kg/day  N,N-
FO 100 mg/kg/day F1 100 mg/kg/day
200 mg/kg/day
NOAEL 50 mg/kg/day NITE, 2005
)
2014 1
Farquharson 1983 3
3
N,N-
)
N,N-
U.S.NTP 1992 B6C3F1 200 ppm
NITE, 2005 Hurtt 1992
13 0-500 ppm
NITE 2005 MOE
Keller and Lewis 1981
SD 6 15 0 32 301ppm 0 97 915mg/m? N,N-
FO 301 ppm 915 mg/m?3
F1 301 ppm 915 mg/m?3
Hellwig 1991 6 18 450
ppm NITE, 2005
IARC 1999
CICAD WHOI/IPCS,2001 CEPA 2001 NITE 2005
IARC 1999 N,N- 4
Seiji 1992 3

10
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41

42
43

N,N- 0.3 58ppm[0.9 17.4 mg/m?]
22
Berger et a., 1985; Koudela & Spazier, 1981

1 Sram et al., 1985

IARC, 1999

IARC 1999

CICAD WHO/IPCS, 2001 IARC 4
a., 1998; Cheng et al., 1999; Haber et al., 1990 7

3 2 Magjor et a., 1998; Cheng et al., 1999
2
Major 1998 N,N-
3 10 20
N,N- 0.2 8 ppm [0.6 24 mg/m?]
0 17.6mg/m?® 5.1 20
uDS 7
WHO/IPCS, 2001

Cheng 1999 9

[15.6 mg/m3®]; 0.9 5.3 ppm [2.7 15.9 mg/m?| 20

[74.4mg/m3]; 11.4 83.3ppm[34.2 249.9 mg/m?]
WHO/IPCS, 2001
CICAD WHO/IPCS, 2001 2

IARC
IARC 1999

1 Major et al., 1998 -

NITE 2005

1 Trueman, 1981
11

22

Major et

20

DNA

5.2 ppm
24.8 ppm
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1 Serres & Ashby, 1981

CHO
DNA
McGregor et al., 1988
Koudela and Spazier, 1979
BHK21
in vivo
2005 N,N-

CICAD WHO/IPCS, 2001 CEPA 2001

Serres and Ashby, 1981

NITE

20 2 Hubbard et al., 1981; Trueman, 1981
3 1 Koudela & Spazier, 1979
4 1 McGregor €t al., 1988
DNA 6 1 Williams, 1977
in vitro in vivo 1-5 1-6
1-5 In vitro
a), b)
SO S9 (
2,000 - 10,000 E.l. DuPont de
9 | TA1535 TA1537 pg/mL Nemours, 1976

TA100 TA1538 NITE 2005
TA98

0 50,000 - Bramset al.,
TA97 TA98 200,000 pg/mL 1987
TA100 NITE 2005

100 - 10,000 Mortelmans et
TA1535 TA98 pg/plate al., 1986
TA100 TA1537 NITE 2005

S9

0.65x10™° - Antoine,
TA1535 TA98 l.3><10'3 M etal., 1983
TA100 TA1538 NITE 2005
TA1537

10 - 10,000 Richold & Jones,
TA1535 TA98 po/mL 1981
TA100 TA1538 NITE 2005
TA1537

12




4-2,500 Trueman, 19819
TA1535 pg/mL NITE 2005
TA98 (600)
TA100
TA1538 ( )
TA1537
37 16-18 0 1-500 Habbad et al.,
TA100 TA98 mg/mL 19819
NITE 2005
SOS e 0 7.3ng/mL - Bramset al.,
PQ37 7.3 mg/mL 1987
NITE 2005
DNA S9 mix 100 pL/mL De Serres &
W3110 P3478 Ashby, 19819
NITE 2005
Rec assay S9 20 mg/disk De Serres &
Ashby, 19819
NITE 2005
1g/mL De Serres &
2921 92398471 Ashby, 19819
5519 7623 7689 NITE 2005
De Serres &
(S. cerevisiae JD1) Ashby, 19819
NITE 2005
Mitotic 10 - 1,000 De Serres &
crossing-ov | (S. cerevisiae T1 pg/mL Ashby, 19819
er assay T2) NITE 2005
100 pg/mL ND De Serres &
( ) | (S. cerevisiae D6) Ashby, 19819
NITE 2005
5 pL/mL ND De Serres &
(S. cerevisiae D7) Ashby, 19819
NITE 2005
300 pg/mL De Serres &
(S. cerevisiae wild & Ashby, 19819
( rad) NITE 2005
)
CHO 1 1.67 - 6.67 Natargian & Van
uL/mL Kesteren-van
Leeuwen, 1981
NITE 2005
24 1.1x1072- 1.1 Antoineet al.,
M 1983
NITE 2005
1.1x107%- 1.1 Antoine et al.,
mol/L 1983
NITE 2005

13




10 20% f Koudela &
Spazier, 1979
NITE 2005
Aroclor 1254 0 125-5,000 Myhr & Caspary,
L5178Y S9 nL/mL 1988
(TK NITE 2005
) 37 4 46.9 - 3,000 Jotz & Mitchell,
L5178Y pg/mL 1981
NITE 2005
4 1.3-5pL/mL Mitchell
L5178Y etal., 1988a, b
NITE 2005
4 312.5 - 5,000 f McGregor et al.,
L5178Y pg/mL (5,000) 1988
NITE 2005
CHO 9 37 0 0.00625 - Evans &
215 0.1% Mitchell, 1981
9 37 NITE 2005
2 21.5
CHO 1 1.67 - 6.67 Natargjan & Van
uL/mL Kesteren-van
Leeuwen, 1981
NITE 2005
CHO 1 0.01-10 Parry &
pg/mL Thomson, 1981
NITE 2005
24 10 pg/mL ND
24 1.1x107%- 1.1 Antoine,
M etal., 1983
NITE 2005
CHO S9: 0.00625 - De Serres &
0.1% Ashby, 19819
S9: 0.1 - 100 NITE 2005
ng/mL
DNA B6C3F1 102 M McQeen, et al.,
3H- 1983
NITE 2005
18
McQeen, et al.,
1983
WHO/IPCS,
2001; CEPA,
2001
20 - 45 pL/5mL Chenetal.,
V79 (20 - 45 pL/smL) | 1984
(6TGS, NITE 2005
HGPRT )

(6TGr, HGPRT-)

14
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HelLa S3
DNA

Phenobarbitone

3-methylcholan
threne
Wister
S9

0.1-100
ng/mL

Martin &
McDermid, 1981
NITE 2005

(W1-38)

-S9:1.1- 90
pg/mL
+59:2-30
mg/mL

0.032 - 100
pg/mL

HelLa

0.1-100
pg/mL

De Serres &
Ashby, 19819
NITE 2005

(HSC172)

0.2 - 0.5 mg/mL

De Serres &
Ashby, 19819
NITE 2005

Agrelo & Amos,
1981; Robinson
& Mitchell, 1981

WHO/IPCS,
2001; CEPA,
2001

Klaunig et al.,
1984

WHO/IPCS,
2001; CEPA,
2001

Ito, 1982

WHO/IPCS,
2001; CEPA,
2001

Williams, 1977

WHO/IPCS,
2001; CEPA,
2001

a) : : ND:

b)

c¢) CICAD WHOI/IPCS, 2001

(ng/plate)
CEPA 2001

15

Green & Savage, 1978; Purchase et al., 1978; Baker & Bonin, 1981; Brooks & Dean, 1981; Garner
et al., 1981; Gatehouse, 1981; Ichinotsubo et al., 1981; MacDonald, 1981; Martire et al., 1981; Nagao &
Takahashi, 1981; Rowland & Severn, 1981; Simmon & Shepherd, 1981; Skopek et al., 1981; Venitt &
Crofton-Sleigh, 1981; Falck et al., 1985

d) CICAD WHOI/IPCS, 2001
e) CICAD WHO/IPCS, 2001

CEPA 2001
CEPA 2001

6

Gatehouse, 1981; Matsushima et al., 1981; Mohn et al., 1981; Thomson, 1981; Venitt & Crofton-Sleigh, 1981;

Falck et a., 1985

f) CICAD WHO/IPCS, 2001

CEPA 2001

g) NITE, 2005 87  Serres& Ashby, 1981

15




1-6 In vivo

a),

( )

0.77 - 201 ppm

Shevelevaet al., 1979
NITE 2005

McGregor, 1981
WHO/IPCS, 2001,

CEPA, 2001
ICR 30 0 0.425 085 1.70 Kirkhart, 1981
48 mg/kg NITE 2005
ICR 0.425 - 1.7 mg/kg De Serres & Ashby,
19819
NITE 2005
BALB/c 1 0.2 - 2,000 mg/kg Antoine, 1983
NITE 2005
B6C3F1 Phase 1: 2 24 Phase 1: 80% L Dsy/7 Salamone, et al., 1981
5 Phase 2: 80 50% NITE 2005
Phase 2: 1 LDso/7
(LDso/7: 7
50%
)
B6C3F1 80% of LDsgg De Serres & Ashby,
19819
NITE 2005
ICR 2 24 0.4 - 1.6 mg/kg Tsuchimoto &
2 Matter, 1981
NITE 2005
ICR 0.4 - 1.6 mg/kg De Serres & Ashby,
19819
NITE 2005
wild type 0.2% (VIV) Wurgler & Graf, 1981
Berlin K NITE 2005
(wild type)
Basc, In (1)
scS1L SCS‘Q s,
sSlscBuis
BALB/c 1 0.2 - 2,000 mg/kg Antoine, 1983
NITE 2005
(CBAXBALBI/c) 0.1-1.5mg/kg De Serres & Ashby,
F1 19819
NITE 2005
5 6 / 30.1- 301 ppm Lewiset a., 1979

NITE 2005

McGregor, 1981
WHO/IPCS, 2001,
CEPA, 2001

16
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Cragin et al., 1990

CEPA, 2001

WHO!/IPCS, 2001;

(

(

a)

NITE 2005

N,N-

N,N-
IARC NITE DFG

)

)

Druckrey 1967 250

Ohbayashi 2009

Ohbayashi 2009 N,N-
(50 / ) NN-

5 / 104

800 1,600 ppm (W/W) 104

800 ppm

b) NITE, 2005 8-7 Serres & Ashby, 1981

CICAD WHOI/IPCS, 2001 CEPA 2001

500
104
0 200
N,N-
1,600 ppm
1,600 ppm

17

15 5 1/
6 F344
400 ppm (V/V) 6
0
1-7
1,600 ppm

/
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10

11

12
13

14
15
16
17
18
19
20
21

22
23
24
25
26
27
28
29
30
31

(

1-7 104 Ohbayashi et al., 2009
[mg/kg/day] 0 44 82 BMDL1o [mg/kg/day]
( [ppmI) Q) (800) (1,600) ( )
50 50 50
1 6 8*
0 0 4
1 6 12** 24.24 (Quantal-Linear model)
0 0 1
*p: <0.05, **: p<0.01 X
BMD

)

BMDL1o 24.24 mg/kg/day Quantal-Linear model

NITE, 2005 N,N-
Ducatman et al., 1986
Levin et al., 1987 N,N-
Chen et al., 1988
IARC, 1999
()
Malley 1994 18 2 25—400 ppm
400 ppm
ICR 0 25 100 400 ppm 18
25 ppm
SD 0 25 100 400 ppm

2 100 ppm 400 ppm

BMDS 2.6.0.1 ver.1.0

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

18
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30

Senoh 2004 104
200—800 ppm 200 pm 400 ppm
IARC 2016
2A Grosse et al., 2016
Senoh 2004 BDF1 0 200 400 800 ppm 6 / 5 1/
N,N- 104 OECD 412

200 ppm 608 mg/m?3
200 400 ppm

200 ppm
200 ppm
1-8
1-8 2 Senoh et al., 2004
[ppm] 0 200 400 800 Peto BMCLio ( )

49 50 50 49
1 42%%  4T*x 48F* 11 ( )
3 25%* 32** 35** " 21.68 ppm (65.91 mg/mq); LogL ogistic model, restrict
0 0 4 0 ( )

n 3 45%%  4QFx  4Q9%* 11 ( )
50 50 49 50
6 36**  4L¥* 417 1 ( )
2 12%* 16** 16** " 97.54 ppm (296.52 mg/m?3); LogLogistic model, restrict
0 13%*  7x* 4 ( )

H 8 42%%  46** 44 11 ( )

*: p<0.05, **: p<0.01 by Fisher Exact Test. 11: p<0.01 by Peto’s Test (Peto)
1)
Senoh 2004 F344 0O 200 400 800 ppm 6 / 5 1/
N,N- 104 400
ppm 1,216 mg/m?3 800 ppm 2,432 mg/m?
800 ppm
400 ppm 800 ppm
400 ppm 200 ppm 400 ppm
800 ppm
Senoh 2004
400 ppm Ohbayashi 2009 104 200 ppm

19
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39

F344 0 200 400ppm 104

200 ppm
150 15/50* 26/50* *p<0.05
200 ppm
BMD BMCL1o
Senoh 2004 BMCLiy, 21.68ppm 65.91
mg/mé  LogLogistic model, restrict
CICAD WHO/IPCS, 2001 N,N-
1-1
N,N-
N,N-
N- -N-
HMMF HMMF N- NMF
NMF N- N-( ) HMF
NMF
N- -S- N- AMCC
N,N- N,N-
N,N-
WHO/IPCS, 2001
DFG 2016 N,N-
BMDS 2.6.0.1 ver.1.0

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

20
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(

(

P45019/

CH;(CH,OH)NCHO
N-(Hydroxymethyl)-N-methylformamide (HMMF)

N

HCHO

Formaldehyde

CH;NHCHO
N-Methylformamide (

|

(CH,OH)NHCHO

(CH;),NCHO
N.N-Dimethylformamide (DMF)

[reactive pathway, possibly]
[methyl 1socyanate]

>

S

NMF) P4502E1, GSH

o

N-(Hydroxymethyl)formamide (HMF)

1-1 N,N-
_) -
CICAD WHOI/IPCS, 2001
NITE,
)

CICAD WHOIIPCS, 2001
N,N-
g/kg

N

HCHO
Formaldehyde

2005

g/md

? \
HN(CH3),
Dimethylamine

CH3;NHCOSCH,— Cl‘H(‘OOH

NHCOCH;
N-acetyl-S-(N-methylcarbamoyl)cysteine (AMC

HCOOH
Formic acid
H,NCHO — > +
Formamide
NH;
Ammonia

21

N,N-

CICAD WHO/IPCS, 2001
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43

LDso 3,000 7,170 mg/kg LDso 5,000
mg/kg LCso 9,432 15,000 mg/m?3
NITE, 2005 N,N-
LDso 3,700 6,800 mg/kg
7,600 mg/kg LCso 2,000 6,120 ppm
2,500 5,020 ppm
)
()
CICAD WHO/IPCS, 2001 IARC 1999 WHO 1991 Kennedy
N,N-
NITE, 2005 N,N-
NITE, 2005 N,N-
N,N-
2,500 5,000 mg/kg 2,500 mg/kg
31% 17 56% 21
100 250 500 mg/kg 2,000 mg/kg

| =15 /4

960 1,920 mg/kg 28

()

CICAD WHO/IPCS, 2001
N,N-

22

11,520

2,000

1986

1,000

6
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NITE 2005

Ohbayashi 2009 N,N-
IARC 1999 in vitro in vivo
non-genotoxic-cytotoxic-proliferative mode of action

DFG 2016 N,N-

N,N-

N,N-
N,N-

TWA  7ppm 21 mg/m?
25 ppm 76 mg/m?3

N,N-
200 ppm 608 mg/m?3 800 ppm 44 mg/kg/day
N,N-
N,N-
N,N-
44 mg/kg/day
Ohbayashi 2009 104

23
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NOAEL BMD
BMDL1o 24.24 mg/kg/day
Quantal-Linear model POD 1,000 10
10 10 0.024 ma/ka/day
Cirla 1984 Fiorito 1997
LOAEL 7 ppm 21 mg/m?
LOAEL CICAD WHO/IPCS, 2001
U.S. EPA 1990
Cirla 1984 Fiorito 1997
Senoh 2004 2
0.051 mg/m?3
0.051 mg/m?
Cirla
1984 Fiorito 1997 0.051 mg/m?3
5 3.8
LOAEL 21.28 mg/m?® 7 ppm
8h-TWA 7 1 24 5.07 mg/m?3 POD
100 10 LOAEL 10
0.051 mg/m? 1 0.02 mg/kg/day
10
LOAEL 5
3.8 10 100 100
1-9 N, N-
LOAEL
BMCL1o (7 24
l)
Cirla 1984 LOAEL: 5.07 mg/m3 1 100 0.051 mg/m3 2
Fiorito 1997 21.28 mg/m?3 (1.67 ppm) ( 10
(7 ppm) LOAEC
(8h-TWA) 10)
1-5-1 1-7 1-10
LOAEC 7 [ppm]><3.04[mg/mé/ppm]><5[ ]/7[ ]1=<8] 17124 ]
5.07 [mg/m?]

5.07 [mg/m3]<100 0.051 [mg/m?]
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Sench 2004 BMCL1o: 11.77 mg/mé 3 | 19.62 1,000 0.049 mg/mé 5
2 65.91 mg/m?3 (3.87 ppm) mg/kg/day 4 | ( 10
(21.68 ppm) 10
(5 6 |/ 10)
)
1 LOAEL 21.28[mg/mf]<5[ 1/7[ 1<8[ /24 ] 5.07[mgmd
2 5.07 [mg/m®]+UF100 0.051 [mg/m?]
3 BMCLyo 65.91 [mg/mi <5 1/7[ 1=<6[ 1/24[ ] 11.77 [mg/m3
4 0.05 m¥/day 0.03 kg 1.0
11.77 [mg/m®] > 0.05 [m?/day] +0.03 [kg] >< 1.0 19.62 [mg/kg/day]
5 20 m®/day 50 kg 1.0
19.62 [mg/kg/day]+UF1000>< 50 [kg] <20 [mg/m®] >< 1.0 0.049 [mg/m?]
1-10
HQ
1-10 WN,N-
0.024 mg/kag/day | Ohbayashi 2009 104

BMDL1o = 24.24 mg/kg/day
Quantal-Linear model

UF = 1,000 10 10 10
0.051 mg/m?® Cirla 1984 Fiorito 1997
1 0.02 LOAEL = 21.28
mg/kg/day mg/m®  8h-TWA
LOAEL 5.07 mg/m?®
UF =100 10 LOAEL 10
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/
Dose [mg/kg/day] N Effect
0 50 1 Quantal-Linear model
44 50 6 BMDL1o 24.24 mg/kg/day
82 50 12
Model Name BMD1o BMDLu1o BMD1o/BMDL1o | P-value AlC
[mg/kg/day] [ma/kg/day]

Gamma model, restrict 43.335 24.536 1.766 NA 107.604
Logistic model 53.335 43.293 1.232 0.512 106.041
L ogL ogistic model, restrict 43.347 22.546 1.923 NA 107.604
LogProbit model, retrict 46.846 35.617 1.315 0.7474 105.707
Multistage model, poly 2, restrict 43.289 24.536 1.764 NA 107.604
Multistage model, poly 3, restrict 43.289 24.536 1.764 NA 107.604
Probit model 50.712 40.643 1.248 0.6203 105.85
Weibull model, restrict 43.326 24.536 1.766 NA 107.604
Quantal-Linear model 36.497 24.243* 1.505 0.6804 105.777
Gamma model, unrestrict 43.338 0.000 HHHHH NA 107.604
LogL ogistic model, unrestrict 43.347 #DIV/0! NA 107.604
LogProbit model, unrestrict 43.388 #DIV/0! NA 107.604
Multistage  model, poly 2, 43.289 16.645 2.601 NA 107.604
unrestrict

Weibull model, unrestrict 43.326 #DIV/0! NA 107.604

* BMDL1o
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Quantal Linear Model, with BMR of 10% Extra Risk for the BMD and 0.95 Lower Confidence Limit for the BMDL
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Log-Logistic Model, with BMR of 10% Extra Risk for the BMD and 0.95 Lower Confidence Limit for the BMDL
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3
Dose [ppm] N effect
0 49 3 LogL ogistic model, restrict
200 50 25 BMCL1p 21.68 ppm (65.91 mg/md)
400 50 32
800 49 35
4
5
Model Name BMC BMCL1wo | BMC1/BMCLu1o P-value AlIC
Gamma model, restrict 52.934 42.791 1.237 0.032 226.387
Logistic model 120.009 99.979 1.200 0.000 238.867
LogL ogistic model, restrict 29.799 21.684* 1.374 0.600 220.85
LogProbit model, retrict 88.800 71.981 1.234 0.012 227.898
Multistage model, poly 2, restrict 52.934 42.791 1.237 0.032 226.387
Multistage model, poly 3, restrict 52.934 42.791 1.237 0.032 226.387
Probit model 118.678 100.511 1.181 0.000 238.828
Weibull model, restrict 52.934 42.791 1.237 0.032 226.387
Quantal-Linear model 52.934 42.791 1.237 0.032 226.387
Gamma model, unrestrict 1.143 0.000 1082206045 0.643 222.074
LogL ogistic model, unrestrict 9.656 0.000 62345 0.737 221.971
LogProbit model, unrestrict 11.531 0.000 37062 0.728 221.98
Multistage model, poly 2, unrestrict 30.639 22.556 1.358 0.767 221.946
Multistage model, poly 3, unrestrict 26.574 13.847 1.919 NA 223.859
Weibull model, unrestrict 3.440 0.000 1976745 0.681 222.029
6 * BMCL1o




