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2001
38
AA C
Mg/l
48
22,000,000
g/L) ( :0.058g/kg (

LOAEL 50 ppm (

1 4,423 3
2
48
1999
95 0.0093pg/L
(EEC) 0.0093
1,000
(1.9pug/md) ( : 0.005
) 1 kg 1
0.76 0.00034pag/kg/
2
131 mg/kg/ )
MOE 41,000

1,000
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1.2
13
14
15

1.6
1.7

2.2

2.3

24

25

CAS

99.5%

(

(0.003%

(

) (

(300 mL

300 mL

: 2-35
: 1-96
I 74-87-3
|
H—(|3—CI
H
CH5CI
50.49
( , 2002)
0.0015% ) (
( , 2002)
( , 2002)
)
50
50



(Merck, 2001)

-97.7 (Merck, 2001)
-23.7 (Merck, 2001)
46 ( ) (NFPA, 2002)
1632 (IPCS, 2000 ; NFPA, 2002)
:8.1 17.4vol% ( ) (IPCS, 2000 ; NFPA, 2002)
:0.911 (25 ) (U.S.NLM:HSDB, 2002)
174( =1)
:506 kPa (21 ) (IPCS, 2000)
/ log Kow =0.85 ( ) ( , 1991)
0.91 ( ) 1.09 ( ) (SRC:KowWin, 2002)
m/z 50 ( =1.0) 52(0.31) 35 (0.06) (NIST, 1998)
Koc =14 ( ) (SRC:PcKocWin, 2002)
5.32g/L (25 ) (SRC:PhysProp, 2002)
100 g/L
( ,2002)
:893 Pa m*/mol (8.82><10 atm m%mol) (25 ) (SRC:PhysProp, 2002)
:( 20 )1 ppm=2.10 mg/m*> 1 mg/m*=0.476 ppm



4.1
1997 2001 5 4-1
( , 2003; , 1998-2000; , 2001-2002)
2000 2001
4-1 ()
1997 1998 1999 2000 2001
139,478 129,193 144,274 176,541 151,327
0 0 0 0 0
0 0 0 0 0
139,478 129,193 144,274 176,541 151,327
( , 2003; , 1998-2000; , 2001-2002)
4.2
4-2 ( , 2003)
( , 2003)
( , 2001)
4-2
(%)
89.5
7.4
1.2
( )
1.9
( )
100
( , 2003)
(7.2 )
( , 2003)
4.3
43.1
13
( . , 2003a) ( 2001 PRTR )
1 4,423



38 2

48
a.
2001 PRTR )
4-3
2004)
4-3 )
C )P
3)
(%)
2,370 3 0 2 31 2,373 53
1,880 0 0 0 0 46 0.5 1,926 43
130 0 0 0 0 130 3
25 0 0 0 2 1 0.5 26 1
18 0 0 0 6 18 0
1 0.5 1 0
0.5 0.5 0.5 0
0.5 0.5 0.5 0
0.5 0.5 0.5 0
2 0 0 0 0 0 0.5 0.5 0.5 0
3 4,423 3 0 2 38 48 0.5 4,474 100
( , 2004)
1)
2)
3)
0.5 0.5
2001 ,
2002) 1,444 3
, 2004) 2001




PRTR

b.
2001 PRTR

( : , 2003b)

4.3.2
(IPCS,
2000)
35
500 ppt (Y. Yokouchi et al., 2000;
, 2003)
(Graedel and Keene, 1995)
(Graedel, 1978; Hasanen et al., 1990; Wynder and Hoffmann, 1967)
(Abrams et al., 1975)
4.4
2001 PRTR ( , 2002)
32%
68%
1 4,471 3
5
51
a. OH
OH 4.36><10™"cm® |/
(25 ) (SRC:AopWin, 2002) OH 5>10° 1><10°  /cm?®
05 1

b.



52

5.2.1
522
4 (BOD)
3.79 mg/L 1% 19.2 mg/L 0%
( , 1991)
11 (Wood et al., 1985)
523
5.3
@3 )
Im 1m/ 3m/
2.1 (Lyman et al., 1982) Koc 14 (3
)
5.32¢g/L(25 ) 506 kPa (20 ) 893
Pa m*/mol (25 ) 3 )
5.4
/ log Kow 0.85 (3 )
( , 1990) (BCF)
/ log Kow 0.85 3.2 (SRC: BcfWin,
2004)



6.1
11 (Mackay et al., 1992)
( 61)
100 km>100 km 1,000 m 80%
20 cm 20% 10 m 5cm
, 2001)
3 7
6-1 1
%
. 99.9 0.1 0.0 0.0
( 100% ) ' ' ' '
2
( 100% ) 325 67.2 0.0 0.3
3
( 100% ) 95.7 0.3 4.0 0.0
( , 2001)
6.2
6.2.1
a.
1979 1980 1983
6-2 , 1981,1984; , 2003a)
2001
95 1.9pg/m?
6-2
(kg/m’) (1g/m’)
1979 30/45 0.63-5 0.045-2.3
1980 61/99 0.11-6.8 0.032-2.3
1983 98/101 0.17-9.2 0.011-0.12
2001 48/48 0.75-16 0.012
( , 1981, 1984; , 2003a)

2001



1998

12 1999 11 2000 1 8 24 )
6-3 95
5.6g/m’ 2.8pg/m’ ( , 1998,1999)
6-3
/ 95
(Ug/m®) | (ug/m®) | (pgim®) | (ug/m’)
24/24 1.25-14.4 2.33 5.6 0.021
24/24 1.12-3.52 1.60 2.8 0.021
( , 1998,1999)
1999
6-4
AA C 95 0.0093pag/L
95 0.02jg/L ( , 2001)
6-4
/ 95
(nog/L) | (po/L) | (pg/L) (Mg/L)
AA-C 6/104 nd-0.03 0.01 0.0054 0.0093
D, E, 4/20 nd -0.15 0.01 0.0068 0.027
0/6 nd 0.01
7117 nd -0.02 0.01 0.0075 0.020
0/23 nd 0.01
( , 2001)
nd:
172
1999
9 5 3
45




( , 2000)

45 ( 2g/kg)
6.2.2
a.
13
( , , 2003a) ( 2001 PRTR )
( )
(
2004)
6-5 (
, 2004)
6-5 ( 1)
4,423 3 0
& 48 0.5 0
4,471 3 0
( , 2004)
1)
0.5 0.5
b.
6.2.2a 2001
AIST-ADMER ver. 1.0 ( , 2003; , 2003) 5 km
(
) (2001
PRTR / )
6-6
12ag/m? (
, 2004)



6-6

( /) (km?) (  /km% )
240 83,500 0.00288 6
84.4 64,000 0.00132 8
246 17,900 0.0137 3
2590 32,100 0.0806 1
23.9 31,200 0.000765 9
89.5 18,200 0.00492 5
832 27,200 0.0306 2
3.32 31,800 0.000104 10
32.3 18,800 0.00172
332 39,900 0.00831
0.058 2,270 0.0000255 11
4470 378,000 0.0118
1)
C.
2001  PRTR ( )
3 840 kg/
11 kg/
( , 2002,2003)
3 ( ) ( )
AA C
4.4><10°g/L 1.7><10"pg/L 44107
g/L ( , 2003)
6.3
(EEC) 6.2.1 b 6.2.2 C
1999 ( 6-4)
AA C 95 0.0093pg/L
AA C
4.4><10° g/l 1.7><10"pg/L 4.4><10°ig/L

EEC

10



1999 AA C 95
0.0093pig/L

6.4
6.4.1
6.4.2
6.5
20m’ |
2L |/ 1209/ /
2001 ( 95 1.9
pg/m?) 1998 2000 ( 95
5.6g/m°)
AIST-ADMER
12pg/m®
2001 95 1.9
pg/m?®
« )
1999
1/2
0.0051g/L
1999 (
) 1/2 1pag/kg
1999
95 0.02pag/L 29 (54 )

11



1.9 (ug/md) < 20m% / ) 38(ugl I )
0.005 (juag/L) >< 2(L/ / )  0.01(ug/ [/ )
0.02 (jag/L) > 2.9 (L/kg) > 0.12 (kg/ [ ) 0.007 (pg/ 1 )

50 kg 1kg

38 (pg/ / )/150(kg/ )=0.76 (pag/kg/ )

(0.01 0.007) (pag/ /1 )/50(kg/ )=0.00034 (pag/kg/ )
0.76 (jg/kg/ ) +0.00034 (pag/kg/ ) =0.76 (jag0/kg/ )

7
7.1
711
7-1
24 ECsy 2,010
mg/L (Tang et al., 1992) 48 ECsy 50
mg/L (Blum and Speece, 1991)
7-1
() (mg/L)

_ 25 24 ECsyp 2,010 Tang et al., 1992

Nitrobacter (n

( )

Methanogen 35 48 ECso 50 Blum & Speece,

( ) (n) 1991

(n):
7.1.2
7.1.3

7-2

48 ECso ( ) 200 mg/L (Springborn, 2001)

12



/ pH
() | (mgcCaCosL) (mg/L)
Daphnia 24 | OECD ND ND ND | 24 ECso 360 | Springborn,
magna 202 48 ECs 200 2001
( GLP (n)
)
ND: (n):
7.14
7-3
(Menidia
beryllina)
96 LCs 270 1,500 mg/L
(Dawson et al., 1977; Halmlin et al., 1971)
7-3
/ / pH
() | (mgCaCOs/L) (mg/L)
Lepomis 33-77 mm 23 55 7.6- | 96 LCs 550 Dawson
macrochilus 7.9 (n) etal., 1977
( ) ND ND ND ND | 96 LCso 900 Hamlin et
(n) al., 1971
Micropterus ND ND ND ND | 96 LCxo 1,500
salmoides (n)
( )
Menidia 40-100 mm 20 ND | 96 LCxo 270 Dawson
beryllina :1.018 (n) etal, 1977
(
)
ND: (n):
7.1.5
( )

13



7.2
721

7.2.2
(Lycopersicum esculentum Miller)
(Phaseolus vulgaris L.)

(Glycine maxima (L.) Merill)

10,000 mg/m® (2,400 4,800 ppm)

(2,400 ppm ) (Christ, 1996)
7.2.3
7.3 ( )

ECso 2,010 mg/L
mg/L

270 1,500 mg/L

5,000 mg/m®

GHS

14

(Tropaeolum majus L.)

(Helianthus annuus L.)

(Beta vulgaris L.)

(Triticum aestivum L.) 3

5,000
5,000 mg/m®
( )
24

48 ECsy 50

GHS

(Menidia beryllina)

3
5,000 10,000 mg/m?®

48 ECso



200 mg/L

8-1

(Andersen et al., 1980; Landry et
al., 1983a; Lof et al., 2000; Nolan et al., 1985; Stewart et al., 1980)

(500 1,000 ppm) (15,000 40,000 ppm)
(Landry et al., 1983a, b)
10 50 ppm (21 103 mg/m®) 6 10 ppm (21 mg/m?®)
2 1
(Lof et al., 2000; Nolan et al., 1985)
F344 50 1,000 ppm (105 2,100 mg/m°) 6
1 3
(Landry et al., 1983a)
50 ppm 0.20 nmol/min/g 1,000 ppm 3.30 nmol/min/g (Landry et

al., 1983a)
b.

e 50 1,000 ppm (105 2,100 mg/m®) 6
(Kornbrust et al., 1982; Landry et al., 1983a; Redford-Ellis and Gowenlock, 1971) e

411 1,267 mg/kg
(Reynolds and Yee, 1967)

DNA (Kornbrust et al., 1982; Vaughan et al., 1993)
19 F344 1,500 ppm (3,150 mg/m®) 6
SH (NPSH)
87.5% 66.8% 71.0% (Bus, 1978)
U.S. EPA, 2001
C.
8-1 (U.S. EPA, 2001)
S- S-
S- (Bus, 1982; Landry et

al., 1983a; Redford-Ellis and Gowenlock, 1971)

(Bus, 1981)

15



C1-
DNA RNA
(Kornbrust et al., 1982; Kornbrust and Bus, 1982)
P450 (CYP2E1)
1983)
and Bus, 1983)

(Kornbrust and Bus,
(Kornbrust

(Kornbrust and Bus, 1983)

B6C3F;

6 45%
2%
(Kornbrust and Bus, 1984)

100 ppm (206 mg/m?®)
2,500 ppm (5,160 mg/m®)

(41%  17%)
8 NPSH

F344 100 1,500 ppm (210 3,150 mg/m°) 6
500 1,000 ppm NPSH
(59% 27%) (55% 30%)
90 95% 80 85%

16

(Dodd et al., 1982)



GSCHs;
P450

CH3SCH,CH(NH,)COOH
S-

CH3SCH,COCOOH

P450

v
CH4SCH,COOH l
s \

HCOOH
v
CH3SH
CcO,
8-1 (U.S. EPA, 2001 )
e 1,500 ppm (3,150 mg/m®) 6 24
64% 32% 4% (Bus, 1978)

10 50 ppm (21 105 mg/m®) 6

17



50 90 (Nolan et al., 1985)
S-
(Landry et al., 1983a; van Doorn et al., 1980)
(Kornbrust and Bus, 1983)
e- 6 50%
(Kornbrust and Bus, 1983)

e «C )
(Lof et al., 2000; Nolan et al., 1985; Putz-Anderson
et al., 1981a; Stewart et al., 1980; van Doorn et al., 1980) GSTT1 (
S-
) 1 (Coles and Ketterer, 1990) GSTT1
(GSTT1") (GSST1 )
(Pemble et al., 1994) 45 60% GSTT1"
40% GSTT1 (Peter et al., 1989a,b) Nelson GSTT1
64% 60%
22% 20% 10%
(Nelson et al., 1995) Warholm (1994) (HC)
(LC) (NC) GSTT1
(B6C3F;) (B6C3F;) HC
(F344) LC NC GSTT1 7

(Their et al., 1998)

(GDCh BUA, 1986)

18



8-1

10 ppm 1 Nolan et al.,
(21 mg/m®) 1985; Lof et al.,
50 ppm 2000
(105 mg/m?®)
6
10 ppm
(21 mg/m®)
2
50 1,000 ppm 1 Landry et al.,
F344 (105 2,100 1983a
mg/m°)
6
(nmol/min/g)
50 ppm 173 ng/g 0.20
1,000 ppm 3,920 ng/g 3.30
50-1,000 ppm : Kornbrust et al.,
(*c- (105, 2,100 1982; Landry et
mg/m°) al., 1983a;
6 Redford-Ellis
Gowenlock,
1971
411 1,267 mg/kg Reynolds & Yee,
1967
1,500 ppm Bus, 1978
F344 (3,150 mg/m®)
6 SH
(%)
87.5% 66.8% 71.0%
500 ppm : Korunbrust et
F344 (1,050 mg/m®) al., 1982
6
(mol/g )
413 343 242 229 121 0.71 0.57
2,500 ppm : Kornbrust and
(5,160 mg/m®) Bus, 1984
6
13% 23% 62%
2% 12% 30%
100-1,500 ppm :500 1,000 ppm NPSH Dodd et al., 1982
F344 (210-3,150 (41% 17%) (59% 27%)
mg/m°) (55%  30%) 8
6 NPSH
90-95% 80-85%
1,500 ppm : 24 64% Bus, 1978
(**c- (3,150 mg/m®) 32% 4%

6

19




(14C_ 6

50% Kornbrust and
Bus, 1983

Kempkes et al.,
1996; Warholm

22%

43% 46% etal., 1994
11%
:Nelson GSTT1 Nelson et al.,
64%]1995

60%
20%
10%

GSTT1 |Theiretal., 1998

(B6C3F;)
(B6C3F;) HC (F344) LC
NC
GSTT1 7
8.2
8-2
(IPCS, 2000)
4 39,000
50,000 440,000 600,000 ppm
(Jones, 1942)
29,000 ppm
(Battigelli and Perini, 1955)
50 60 4
2
1
(Spevak
etal., 1976) (Baird, 1954; Borovska

et al., 1976; Kegel et al., 1929; McNally, 1946; Thordarson et al., 1965)

8

1 (MacDonald, 1964)
2 3
1 3 (Scharnweber et al., 1974)

20




(Gummert, 1961; Hansen et al., 1953; Kegel et al., 1929;

McNally, 1946; Spevak et al., 1976; Verriere and Vachez, 1949) 10

(Wood, 1951)
8 9 0 20 100 150 ppm

(Stewart, 1980) 100 200 ppm (
84 ) 3 200 ppm
100 ppm
(Putz-Anderson et al., 19814, b)
1
(Holmes et al., 1986)
32
(Rafnsson and Gudmundsson, 1997)
17 2 9
4 2 11 18
20 13 20 7
8 13
11 10 (30 50 ) 5 6
1 (Gudmundsson, 1977)

13
(GDCh BUA, 1986)

(GDCh BUA, 1986)

(IPCS, 2000)
GSTT ( - )

21

56

852



8-2

39,000, Jones, 1942
4 50,000,
440,000,
600,000 ppm
(81,900,
105,000,
924,000,
1,260,000
mg/m°)
29,000 ppm Battigelli & Perini, 1955
(60,900
mg/m°) 3-4 6
1
64 50 4 4 Spevak et al., 1976
52 60 ( )
1 2 4
1
(
Baird, 1954;
Borovska et
al., 1976;
Kegel et al.,
1929; McNally, 1946;
Thordarson et
al., 1965
600,000 ppm Jones, 1942
(1,260,000
mg/m?®)
MacDonald, 1964
54 Schamwever, et al., 1974
3
2
33
6

22




Gummert, 1961; Hansen
etal., 1953; Kegel et al.,
1929; McNally, 1946;
Spevak et al., 1976;
Verriere &Vachez, 1949

10 Wood, 1951
( )
0, 20, 100, Stewart, 1980
8 9 150
ppm
(0,42,210,315
mg/m°)
1 3 75
/ 5 /
6
100, 200 ppm |200 ppm Putz-Anderson et al.,
100 ppm, 56 ; (210,420 1981a,b
200 ppm, 84 mg/m°) (100 ppm
3 )
Holmes et al., 1986
852
32 Rafnsson and
( Gudmundsson, 1997
(95% )
3.9% (1.0-14.4)
1.7% (0.3-6.4)
*
9 4 ( 1 24 Gudmundsson, 1977
2 ) 2 11
17 18 1
10
20 13
20 7
8
5
13
11 10 (1 )
38.3 (30-50 )
10
8 3
2 2
5
6
2
1 20
13
2

23




13

GDCh BUA, 1986

GDCh BUA, 1986

Klimkova-Deutschova,
1957

8.3
8.3.1
8-3 (Chellman et al., 1986a;
White, 1982)
(Chellman et al., 1986b)
(White and Somners, 1931)
8-3
LDs, ND ND ND
LCso 2,200 ( )-8500( )( ) ND 772 )
(ppm) (4,644-17 544 mg/m°) (149 mg/m?®)
LDs, ND ND ND
ND

24




8.3.2

8.3.3
8.3.4
8-4
7 C3H C57BL/6 B6C3F; 0 500 1,000 2,000 ppm (0
1,032 2,064 4,128 mg/m®) 6 /12
LOAEL 500 ppm
(1,032 mg/m®) (Morgan et al., 1982)
C57BL/6 0 15 50 100 150 200 ppm (0 31 103 206 310
413 mg/m®) 225 /1 0 150 400 800 1,600
2,400 ppm (0 310 826 1,651 3,302 4,954 mg/m°) 55 / 11
100 ppm
1,600 ppm 15 50
150 ppm 1,600 2,400 ppm
100 ppm 400
ppm NOAEL 50 ppm (103 mg/m°) 150 ppm
(310 mg/m®) (Landry et al.,1985)
B6C3F, ( 10 ) 0 375 750 1,500 ppm (0 774 1,548
3,096 mg/m®) 90
1,500 ppm 1,500 ppm
750 1,500 ppm 750 ppm (ChT,
1979)
B6C3F; 0 50 225 1,000 ppm (0 105 473 2,100 mg/m°)
6 [/ 5 / 6 12 18 24 1,000 ppm 18
(CIT, 1981)
B6C3F; 0 50 225 1,000ppm (0 103 464 2,064 mg/m’) 6
/ 5 |/ 2 120 6 12 18
10 50 1,000 ppm
1,000 ppm
1,000 ppm ALT 1,000 ppm
1,000 ppm

1,000 ppm

25



1,000 ppm 12

18 50 ppm
18 1,000 ppm
24 1,000 ppm (CHT 1981)
SD 500 ppm 2
12
(Burck et al., 1981)
F344 0 1,000 3,000 ppm (0 2,065 6,195 mg/m*) 5
3,000 ppm
(Working et al., 1985hb)
F344 0 5,000 ppm (0 10,320 mg/m°) 6 /| 5
5,000 ppm (Chellman et al., 1986a)
F344 0 3,500 ppm (7,224 mg/m®) 6 /| 5 3
4
9
5
120 ng/mL 6 ng/mL
(Chapin et al., 1984)
12 F344 0 2,000 3,500 5,000 ppm (0 4,128 7,224 10,320
mg/m®) 6 /9
LOAEL 2,000 ppm
(4,128 mg/m®) (Morgan et al., 1982)
F344 ( 10 ) 0 375 750 1,500 ppm (0 774 1,548
3,096 mg/m®) 90 750 1,500 ppm
1,500 ppm (CHT, 1979)
20 120 ppm (41.3 248 mg/m®) 6 (4 /) 20
120 ppm
120 ppm (Evtushenko,
1966)
F344 0 50 225 1,000ppm (0 103 464 2,064 mg/m’) 2
(6 / 5 /) 120 6 12 10
18 20 1,000
ppm 225 ppm 1,000 ppm
1,000 ppm 6 (CHT 1981)
F344 0 50 225 1,000 ppm (0 105 473 2,100 mg/m®) 6 / 5

26



/| 6 12 18 24 1,000 ppm 6

(CIIT, 1981)
19 20,000 ppm (41,280 mg/m®) 7 70 (10 /I 6
1 ) 6 61 6
17
10 21
von Kolkmann and Volk, 1975
20 120 ppm (41.3 248 mg/m®) 4 /I 6 20
120 ppm ( )
120 ppm (Evtushenko, 1966)
LOAEL 50 ppm (103 mg/m®) NOAEL 50 ppm (103 mg/m?®)
(CHIT, 1981)
8-4
12 0 500 1,000 |0 ppm: Morgan et
C3H 6 / 2,000 ppm (0 [500 ppm: al., 1982
C57BL/6 1,032 2,064 : (C3H C57BL/6)
B6C3F, 4,128 mg/m®) (B6C3Fy)
: (C57BL/6)
7 1,000 ppm:
(C3H) (C57BL/6)
(C3H C57BL/6 B6C3F1)
(C3H)
(C57BL/6)
(C3H C57BL/6 B6C3F1)
(C57BL/6)
(C3H , B6C3F1) (C57BL/6)
2,000 ppm:
(C3H) (C57BL/6 B6C3F1)
(C57BL/6 B6C3F1)
(C3H, C57BL/6 B6C3F1)
(C3H C57BL/6  B6C3F1)
(C3H C57BL/6 B6C3F1)
(C57BL/6 B6C3F1)
(C3H C57BL/6 B6C3F1)
(B6C3F1)
LOAEL: 500 ppm (1,032 mg/m®)
11 0 15 50 100 |0 - 50 ppm: Landry et al.,
C57BL/6 150 200 ppm 0 [100 ppm 1985
31 103 206
310 413 mg/m® |NOAEL: 50 ppm (103 mg/m?)
11 0 150 400 800 [0 150 ppm: Landry et al.,
C57BL/6 1,600 2,400 ppm|400 ppm: 1985

27



0 310 826 (800 ppm:
1,651 3,302 |1,600 ppm:
4,954 mg/m®  |2,400 ppm:
NOAEL: 150 ppm (310 mg/m®)
90 0 375 750 |0 375ppm: CIlT, 1979
B6C3F, 1,500 ppm 750 ppm:
(0 774 1,548 :
3,096 mg/m?®) :
1,500 ppm:
NOAEL: 375 ppm
6 12 18 |0 50 225 1,000(F: CIIT, 1981
B6C3F; 24 ppm (0 105 50 225 ppm:
473 2,100 |1,000 ppm: 18
6 / mg/m®)
5 /
NOAEL 225 ppm
2 0 50 225 1,000(0 ppm: CIIT, 1981
B6C3F, 6 ppm 0 103 |50 ppm:
5 / 464 2,064
mg/m®
225 ppm:
1,000 ppm:
ALT
LOAEL: 50 ppm (103 mg/m°)
2 500 ppm Fo: Burck et al.,
SD 1981
5 12
5 0 1,000 3,000|Fo: Working et
F344 6 / ppm (0 2,065 [1,000 ppm: al., 1985b
6,195 mg/m®) (3,000 ppm:
80 /

NOAEL 1,000 ppm (2,065 mg/m®)

28




5 0 5,000 ppm (0 |0 ppm: Chellman et
F344 10,320 mg/m?) 5,000 ppm: al., 1986a
5 0 3,500 ppm (0 |0 ppm: Chapin et al.,
F344 7,224 mg/m®) 3,500 ppm: 1984
(spermiation)
5
120 ng/mL
ng/mL
9 0 2,000 3,500 |0 ppm: Morgan et
F344 6 5,000 ppm (0 |2,000 ppm: al., 1982
4,128 7,224 :
12 10,320 mg/m?)
3,500 ppm:
5,000 ppm:
LOAEL: 2,000 ppm (4,128 mg/m®)
90 0 375 750 0 ppm: CIT, 1979
F344 1,500 ppm 375 ppm
(0 774 1,548 :
3,096 mg/m®) :
750 ppm:
1,500 ppm:
LOAEL: 375 ppm
6 20 120 ppm | 20 ppm Evtushenko
(41.3 248 , 1966
mg/m?®)
120 ppm:
6 12 18 |0 50 225 Fo:50 225 ppm: CIHT, 1981
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5 /
NOAEL:225 ppm (473 mg/m°®)
2 0 50 225 0 50 ppm: CIIT, 1981
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5 /(0 103 464 :
2,064 mg/m®) :
1,000 ppm:
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10 /| 0 20,000 ppm | O ppm: von
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7-70 | mg/m®) Volk,
1975
6-61
6 20, 120 ppm | 20 ppm Evtushenko
, 1966
( )
120 ppm:
8.3.5
C57BL/6 C3H 0 100 500 1,500 ppm (O
206 1,032 3,098 mg/m®) 6 17 13
1,500 ppm
100 ppm 500 ppm ( )
(Wolkowski-Tyl et al., 1983a) 0 250 500 750 ppm
(0 516 1,032 1,548 mg/m®) 750 ppm
( )
(Wolkowski-Tyl et al., 1983b)
F344 0 150 475 1,500 ppm (0 310 981 3,098 mg/m®)
10 2 ( ) 18

Fo

475 ppm
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475 ppm (Hamm et al., 1985)
F344 0 100 500 1,500 ppm (0 206 1,032 3,098 mg/m°)
7 19 13 1,500 ppm
(Wolkowski-Tyl et al., 1983a)
NOAEL 500 ppm (1,032 mg/m®) LOAEL 100 ppm (206 mg/m®)
NOAEL 150 ppm (310 mg/m®)
8-5
6-17 0 100 500 1,500|F: Wolkowski-
C57BL/6 18 ppm(0 206 100 500 ppm: Tyl etal.,
6 |/ 1,032 3,098 1,500 ppm 1983a
33 / mg/m®)
( C3H
) NOAEL:500 ppm (1,032 mg/m?®)
Fq:
100 ppm:
500 ppm: (
)
1,500 ppm:F,
LOAEL:100 ppm (206 mg/m°)
6-17 0 250 500 750|F: Wolkowski-
C57BL/6 18 ppm(0 516 250 500 ppm: Tyl et al.,
6 |/ 1,032 1,548 750 ppm: 1983b
7477 | mg/m®)
( C3H
NOAEL:500 ppm (1,032 mg/m®)
)
Fy:
250 ppm:
500 ppm : (
)
NOAEL:250 ppm (516 mg/m°)
Fo F 0 150 |F F Hamm et al.,
F344 475  1,500(F, 150 ppm: 1985
10 +2 ( ) ppm(0 310 |475 ppm:
Fo:d0 / ) 981 3,098 mg/m?)|1,500 ppm:
() 80 18
I () 4
Fy: 150 24 0 150 475
ppm; 1,500ppm(0 310 |NOAEL: 150 ppm (310 mg/m®)
40 () 6 |/ 981 3,098 mg/m°)
80 () 5 F1 475 ppm
475 ppm;
23 ()
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46 () NOAEL: 150 ppm (310 mg/m®)

6 /
7/
7-19 0 100 500 1,500|F:
F344 20 ppm (0 206 |100 500 ppm:
6 / 1,032 3,098(1,500 ppm:
25 / mg/m®)
NOAEL: 500 ppm
Fq:
100 500 ppm:
1,500 ppm:

NOAEL: 500 ppm (1,032 mg/m®)

Wolkowski-
Tyl etal.,
1983a

(Butterworth et al., 1989) 3

(Working et al.,

(Kornbrust

DNA

(Peter et

8.3.6
8-6
TA100 (Longstaff et al., 1984; Simmon et al., 1977)
TA1535 (Andrews et al., 1976; Longstaff et al., 1984) S9
8-
(Fostel et al., 1985)
DNA DNA
(Vaughan et al., 1993)
TK6
(Fostel et al., 1985)
SA7
(Hatch et al., 1983) 1 10%
in vitro DNA
DNA
(Butterworth et al., 1989)
in vivo 3,000 3,500 ppm 6 / 15
DNA
15,000 ppm 3 DNA
1986) c-
RNA DNA
et al., 1982) e Peter
DNA NT 0P
al., 1985) 1,000 ppm 4 DNA
DNA
(Jager et al., 1988) 1,000 ppm 8
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(Ristau et al., 1989) DNA
DNA
48 (Ristau et al., 1990)
OECD
2 4 6 8 1
(Working et al., 1985a; Working and
Chellman, 1989)
in vitro
SCE in vivo DNA
8-6
a), b)
-S89 +S9
in vitro 2.5-20% + +9 Simmon et
TA100 37 ,8 (2.5-20%) al., 1977
S9
(Arochlor 1254
)
0.5-20.7% + + Andrews et
TA1535 37 ,72 (3.8%) (0.5%) al., 1976
S9(Arochlor 1254
)
37 ,3 5-30% + NDP Fostel et al.,
(8- T™M677 (5.0%) 1985
)
DNA B F26 0.05-10 mM + ND Vaughan et
(ada 37 .1 (0.25 mM) al., 1993
Ada
1-5% + ND Fostel et al.,
(TK TK6 3 (1%) 1985
3
0.3-3.0% + ND Fostel et al.,
TK6 3 (1.0%) 1985
2-20 3,000-50,00 + ND Hatch et al.,
( 0 ppm 1983
SA7
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a), b)
- S9 +39
DNA 1-10% + ND Butterworth,
1989
in vivo DNA F344 /15 3,000-3,500 Working et
ppm al., 1986
15,000 ppm +w
DNA F344 500 1,500 Kornbrust et
36 / ppm al., 1982
6, 24
F344 1,000 ppm Peter et al.,
5 |/ 1985
B6C3F; 1,000 ppm Peter et al.,
25 |/ 1985
DNA- B6C3F; 1,000 ppm + Ristau et al.,
6 / ) 1989
)
B6C3F; 1,000 ppm Ristau et al.,
6 / 1990
5
48
)
1,000 ppm
5
48
)
B6C3F; / 4 1,000 ppm Jager et al.,
5 / ) 1988
+
)
F344 / 5 1,000 Working et
80 / 3,000 ppm al., 1985a;
Working &
Chellman,
1989
a) +W
b) ND
8.3.7

8-7




8-8

B6C3F; 0 50 225 1,000ppm (0 103 464 2,064 mg/m®) 6 / 5 |/
24 225 ppm (21117 ) 1,000 ppm
/ (cuT,
1981)
F344 0 50 225 1,000ppm (0 103 464 2,064 mg/m’) 6 / 5 |/ 24
(CHIT, 1981)

225 ppm (464 mh/m3)
1,000 ppm (1,064 mg/m®)

IARC 3(
)
8-7
24 0, 50, 225, 1,000 CIIT, 1981
B6C3F, 6 / ppm 21 22
5 |/ (0 105 464
(6, 12, 18|2,064 mg/m°)
) 0 ppm 0/120

50 ppm 0/118
225 ppm 2/117
1,000 ppm  12/120*
0 ppm 0/120
50 ppm 0/118
225 ppm 0/117
1,000 ppm  2/120
0 ppm 0/120
50 ppm 0/118
225 ppm 0/117
1,000 ppm  5/120*
0 ppm 0/120
50 ppm 0/118
225 ppm 0/117
1,000 ppm  1/120

24 0, 50, 225, 1,000 CIIT, 1981

F344 6 / ppm 1,000 ppm
5 |/ (0 105 464
(6, 12, 18|2,064 mg/m®)
)
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8-8

IARC (2002) 3
ACGIH (2002) A4
(2002) 2002
U.S.EPA (2001) D
U.S. NTP (2002) 2002
8.4 ( )

LCso 2,200

8,500 ppm (4,644 17,544 mg/m°)

LOAEL 50 ppm

NOAEL

103 mg/m® NOAEL 50 ppm 103 mg/m®
500 ppm (1,032 mg/m?) LOAEL 100 ppm (206 mg/m?)
NOAEL 150 ppm (310 mg/m°)
in vitro
invitro SCE in vivo DNA

225 ppm (464 mg/m®)

1,000 ppm (1,064 mg/m?)

IARC 3
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9.1
3
) (NOEC LC EQ)
(EEC) (MOE)
9.11
EEC 1999 AA C
95 0.0093pag/L (6.3 )
9.1.2
9-1
( )
(Springborn, 2001)
7 )
ECso 200 mg/L (Springborn, 2001)
9-1
(mg/L)
i)
Daphnia magna 48 ECs 9 Springborn,
( ) 00 2001
1)
1)
9.1.3
MOE

MOE ECs,/EEC

200,000 (Jag/L) / 0.0093 (jug/L)
22,000,000
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(10)

(100)
- 1,000
0.1.4
MOE 22,000,000 1,000 EEC
9.2
6. ) (NOAEL
LOAEL) MOE
9.2.1
( )
1 9-2 65 )
1 kg 1 0.76 0.00034pag/kg/
9-2 1
1 . 1 kg
/o
(bo/ /) (Lgky/ )
C ) 38 0.76
0.01
( ) 0.007 0.00034
0.017
38 0.76
9.2.2
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LOAEL 50 ppm (103 mg/m®) (CIIT, 1981) 6 /I 5 |
1 31 mg/kg/ Y
6 17
LOAEL 100 ppm

(206 mg/m®) (Wolkowski-Tyl et al., 1983a)

LOAEL

in vitro

invitro SCE in vivo DNA

1,000 ppm (1,064 mg/m®)
(CIIT, 1981) IARC

3( ) (IARC,
2002)
WHO/CICAD OECD/SIAR (CIIT, 1981)
(IPCS, 2001; OECD, 2002; , 2003b) OECD/SIAR
NOAEL 100 ppm (225 mg/m3)
(OECD, 2002; , 2003b) EPA 1
NOAEL 50 ppm ( : 103 mg/m®) (Landry et al., 1983a,b, 1985)

(U.S.EPA, 2004)

9.2.3
MOE
( 93
Y LoAEL 103 (mg/m?) ><0.05 (m? ) <6( )/24( ) >=1.0( )/ 0.03 (kg )
><5( )7( )

31 (ma/kg/ )
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2 LOAEL 50 ppm (103 mg/m°) ( : 31 mg/kg/ )
MOE LOAEL / 1 kg 1
31,000 (jag/kg/ ) /0.76 (aglkg/ )
41,000
(10)
(10)
LOAEL (10)
: 1,000
9-3
1 kg
1 (n'j;?k‘\;L) MOE
(grkgl )
0.76 319 41,000 1,000?
0.00034 8 4 4
1) LOAEL 2 (6 /5 1) LOAEL 50 ppm
2) (10) =< (10) ><LOAEL (10)
3)
4)
9.2.4
9-3 MOE 41,000
1,000
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