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1)
2,4- 2,4-DCP ( )
(EPA, 2000)
100  2,4-DCP ( 10 )
20
243 53 187 mg/L 12 mg/L  2,4-DCP
Kintz et al., 1992
2,4-DCP( ) 20 (EPA,
2000)
2,4-DCP( ) 1
1998
131 62mglL 24-DCP (EPA, 2000)
2,4-DCP
1
EPA OSHA 2,4-DCP CANPR(Chemical
Advisory and Notice of Potentia Risk) EPA, 2000
2,4-DCP 2,45
29 ( ) 11 Bleiberg et al,
1964
( German Chemical Society, 1988)
2)
(D) invitro -1
2,4-DCP (ER) 5x
10°M Kramer et al., 1999; CERI, 2001
2,4-DCP (ERE)
(E2 1/130,000) Nishiharaetal., 2000 MCF-7
Jones et al., 1998
2,4-DCP Tranet al., 1996
24-DCP  10™-10°M
ERE CERI, 2001a
2,4-DCP
(CERI, 2003)
(CERI, 2003)
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2 -2,3
OECD
8 Wistar Hannover 24-DCP 0 100 200 400
mg/kg/day 3
24-DCP0O 100 200 400 mgkg/day 17a
0.5 ng/kg/day
CERI 2001b
OECD
8 Wistar Hannover 24-DCP0O 50

100 200 mg/kg/day 10
24-DCP0O 50 100 200 mg/kg/day

0.4 mg/kg/day
CERI, 2001b
C57BL/6 AKR 6 / / ) 24DCP74mgkg DMSO
6-14 6-15 C57BL/6 18 AKR
19 C57BL/6 AKR
40 4
( 6/251 DMSO 1229 ) @a ) (2
) a ) NTIS, 1968a
F344 34 /) 6-15 2,4-DCP( 99.2%) 0 200 375
750 mg/kg/day( ) 20 200
mg/kg/day
375 mg/kg/day
750 mg/kg/day 434 )
750 mg/kg/day
2,4-DCP 750 mg/kg/day
Rodwell et al.,1989
3 SD 2,4-DCP( 99 )0 3 30 300ppm (0 0.5 5 50 mg/kg/day
) 13
6 30 ppm
300 ppm 6
Exon et al.,1984; Exon & Koller, 1985
Wistar Hannover 24-DCP 0 500 2,000 8000ppm( :0 334
134 543 mg/kg/day :0 491 194 768 mg/kg/day )
2 2000ppm Ry
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Fo F1
8,000 ppm Fo F
Fo F
Fo
Fo
8,000 ppm F1
F1
F
F2
Fi
2,000 ppm 8,000 ppm F
Fi
Fi
NOAEL 500 ppm ( : 33.4 mg/kg/day
49.1 mg/kg/day) NOAEL
2,000 ppm ( : 134 mg/kg/day : 194 mg/kg/day) ( , 2003)
invitro -3 6-8 CBeF1
CD-1 DCPO 01 03
1.0 mM 25 34- 35-DCP
2,4-DCP
24-DCP0O 50 150 500 mg/kg/day 90
CD-1 2,4-DCP
2,5 3,4- 35-DCP Seyler et al., 1984
3)
D -1 (German Chemical Society, 1988; EHC, 1989; NTIS, 1968b)
LDsg LCso -1

German Chemical Society, 1988

-1 *

580-4,000 mg/kg* >

LDs | 1,300-1600 mg/kg 47 kg
mg/kg

LCs

LDsp > 2,000 mg/kg 3
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LDsp 150 mg/kg" 430 mg/kg

LDs, 1,730 mg/kg
LDLo
LDLo

*

Y German Chemical Society, 1988 2 EHC, 1989 2 NTIS, 1968b(  24-DCP )

)

-4
B6C3F; (o / /) 24DCP 99 0 2,500 5,000 10,000
20,000 40,000 ppm 13 10,000 ppm
20,000 ppm
40,000 ppm 3
US.NTR, 1989
ddN 7 1 24DCP 0 002 005 01 02 (
3 45 100 230 mg/kg/day ) 6
230 mg/kg/day 1 2
2
NOEL 100 mg/kg/day , 1972
B6C3F; 50 [/ I ) 24DCP 0 5000 10,000ppm( :0 800 1,300
mg/kg/day :0 430 820 mg/kg/day) 2 10,000 ppm
( 11/50,
5,000 ppm 33/49, 10,000 ppm 42/48) (US.NTP, 1989)
F344 G5 1 1) 24DCP 0 200 1,000 5,000 20,000 ppm (0 20
101 493 1,782 mg/kg/day ) 4 OECD TG407 20,000
ppm y -GTP
German Chemical Society, 1996
F344 (o /1) 2,4-DCP 99 0 2500 5,000
10,000 20,000 40,000 ppm 13 10,000 ppm 20,000
ppm 20,000 ppm
40,000ppm - US.NTP, 1989
NOEL 10,000 ppm (1,000 mg/kg/day ) 5,000
ppm (500 mg/kg/day ) ( German Chemical Society, 1996)
F344 2,4-DCP 99 0 5,000 10,000 ppm (0 210
440 mg/kg/day ) 0 2500 5,000ppm (0 120 250 mg/kg/day ) 2
(
25/45 5,000ppm 38/48 10,000 ppm 42/46) (USNTPR,

1989)
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3 SD (0 / ) 24DcCP 0 3 30 300ppm (0 05 5 50
mg/kg/day ) 13
3 15 18
300 ppm
(Exon et al., 1985) EPA  NOEL
3 ppm 0.5 mg/kg/day NOAEL 30ppm 5 mgkg/day IRIS,
1988
WHO 6
NOEL 100 mg/kg/day 1972
500 200 pg/kg/day TDI EHC,1989
4
D -2
L5178
CHO
CHO
(Hilliard et al., 1998; US.NTP, 1981, 1989)
V79 24-DCP V79
6-
Jansson & Jansson, 1986
SD DNA
(Eliaet al., 1994)
invivo
-2
Invitro TA98 TA1535 TAL00 Seman
TA1537 S9(-) 500  1,000ug/plate Sodiety, 1988
TALSET (o) 333Thgpie USNTR 1969
e R
TA1535 S9(-) ;2-93833&;:& T USNTP, 1989
TA98 TA100 YG1021 Tanaka, et .
YG1024 YG1026 YG1029 S9(+) 1996
100ug/plate
V79 (6-TG Jansson et al.,
) S9(-) 12.5-50 mg/L 1986
10-60 mylL L5178y S0) USNTP, 1989
G0 Sk SO || vswreass
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CHO SO(+/-)  S9-: 75 mg/L Anderson et a.,
S9+: 150 mg/L 1990
CHO S9(+/-) S9-:0.8-1.4mM
S9+: 0.6-1.0 mM Hilliard et al.,
TK6 S9(-) 1998
0.8-1.2mM
CHO S9)  12mM  14mM Ga”oz‘;ag;‘a"’
O S srasomgt USNTP, 1069
——— Ve Onfelt, 1987
DNA 50-1,000 mmol/mL_ Probsy et
DNA SD 0.2-0.8 MM Eliaeta., 1994
*
@) -3 -5,-6
8 B6C3F; (50 [/ I ) 24DCP 99 0 5,000 10,000 ppm
( :0 800 1,300 mg/kg/day :0 430 820 mg/g/day ) 2
10,000 ppm
11/50 5,000 ppm 33/49 10,000 ppm 42/48
( 12/50
5,000 ppm 6/50 10,000 ppm 4/50)
10,000 ppm 1 (1/50)
( 8 ) 2,4-DCP
US.NTPR, 1989
F344/N 2,4-DCP 99 0 5,000 10,000 ppm (0 210
440 mg/kg/day ) F344/N 0 2500 5,000ppm (0 120 250 mg/kg/day
) 2 (
62% 5,000ppm 34% 10,000ppm 34%)
(36.3%) 2,4-DCP
US.NTP, 1989
2,4-DCP
2,4,6- USEPA USNTP EU B2 R 3
2,4-DCP 2,4-D (2,4-
) (EHC, 1989) (
) 1977 IARC 2B
Sutter (8-12 ) 0.3 DMBA ( ) 25uL
(DMBA; 75ug) 1 20  2,4-DCP25uL (5mg/ )
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2 1524 15 13/27 (48%) 24 12/16
(75%) 24 327 (11%)
-6 24 1
Boutwell & Bosch, 1959
3 SD 24-DCP 0 3 30 300ppm 13
14-21 ENU( )
EU( ) 0.150 1 ppm 24-DCP
14-21 0 3 30 300ppm
2,4-DCP 2,4-DCP
ENU
2,4-DCP Exon & Koller, 1985
-3
US.EPA IRIS, 2002
EU ECB, 2000
USNTP US.NTP, 2000
IARC IARC, 2001
ACGIH ACGIH, 2001
, 2001
5 -7
3 SD (0 / ) 24-DCP 0 3 30 300ppm (0 05 5 50
mg/kg/day ) 13
6
3 15 18
300ppm
30 ppm DTH )
300 ppm KLH
Exonetal., 1984
F344 /1 2,4-DCP 0 200 1,000 5,000 20,000 ppm O
20 101 493 1,782 mg/kg/day 4 OECD TG 407
20,000 ppm 1gG IgM German Chemical Society,
1996
6
2,4-DCP (IARC, 1986)
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SD ( :250-300g) 10 mg/kg
( ) 2,4-DCP (
) 4-30 10-15
2,4-DCP ( )
2,4-DCP 1 76
17.7 mg/kg( ) Somani &
Khalique, 1982
2,4-DCP
1 (Somani &
Khalique, 1982) P450 3A4 2,4-DCP in vitro
2- -1,4- 2- -14
1,2,4- 1 Mehmood et a., 1997
2,4-DCP
(16 ) (HSDB) 24
2,4-DCP(20g/ ) (HSDB,2001)
OH o)
cl cl
—
OH o)
@) ©)
OH OH — (6)
Cl OH
- (7)
Cl OH
1) 4)
©)
1 24 2,4-DCP
2 2 -1,4-
3 2 -1,4-
4 124
1 24-



24

E2  1/130,000

in vivo

8,000 ppm ( : 543 mg/kg/day . 768
mg/kg/day)

2,4-DCP

( : 543 mg/kg/day . 768 mg/kg/day)

15 1

1 (in vitro)

(400 mg/kg/day)

10
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-1 in vitro
ER [*H]-E2 IC50  >5x 10°M Kramer et al.,
(E2 6.89x 10°M) 1999
ER
ER IC50 >10*M CERI, 2001a
( ERa ) (E2 1.2x 10°M)
Gal4 DNA REC10 4x 10°M ER Nishihara et
ER (E2 3x 10°M) a., 2000
Gal4 (E2 1/130,000)
TIF2 B -
10°M 2,4-DCP Tranetal.,
B - 1996
1.0x 10%Mm
10° M 2,4-DCP
1.0x 10°M (2,4-DCP)
1.0x 108 M( )
1.0x 10°M (2,4-DCP)
1.0x 108 M( )
12
ER ER (10" - 10°M ER CERI, 2001a
HelLa
10M1-10°M (E2 PC50: <10 M)
MCF-7 10°-10* M Joneset al.,
10°-10*M (2,4-DCP) 1998
10%-10" M (E2)
6 10 m 10" M
E2
)
AR AR RBA AR CERI, 2003
( AR )
10%-10°Mm AR CERI, 2003
( )
AR AR
cv-1
10%-10°Mm
AR CERI, 2003
( 10™1-10 M
)
AR AR
CHO-K1 10%- 10 M 5x 10°
M  DHT
10%- 10°M (2,4-DCP)
5x 10°M (DHT)
ER: ; E2: 17B - : REC10: 107 E2 10
. PC50: E2 50 . IC50: E2 50
; AR: ; DHT:

14
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-2
3 240 100 200 400 CERI,
Wistar | ( mg/kg/day 2001b
Hannover 0 100 200 400
mg/kg
6 / +
17a -
6
0.5 ug/kg/day
8
10 0 50 100 200 CERI,
(Wistar mg/kg/day 2001b
Hannover 24 0 50 100 200
) mg/kg/day
6 +
8 (TP)
0.4 mg/kg/day
6-14 0 74 mg/kg/day NTIS,
(C57BL/6) | (DMSO) | ( 18 1968a
6
/
6-15
(AKR) ( 19
6
/ (4140 ) (V40 )
(2140 )
(40 )
6-15 0 200 375 750 :200 mg/kg/day Rodwel| et
(F344) ( ( 20 mg/kg/day al., 1989.
)
34 375 mg/kg/day
750 mg/kg/day (434 )
750 mg/kg/day
3 0 3 30 300ppm 300 ppm Exon, etal.,
h) - 0 05 5 50 5(84,&
mg/kg/day 6 ) 30 ppm (|)|n
10 13 Koller,
1985
) 300ppm

15
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(Wistar
Hannover

(FO

F1

PZ

Fo
10

Fo

Fi

Fi

Fo

Fo

Fi

0 500 2,000
8,000 ppm( :0
334 134 543
mg/kg/day

:0 491 194
768 mg/kg/day

)

2,000 ppm
8,000 ppm

F
8,000 ppm

F1
2,000 ppm

)
2,000 ppm

8,000 ppm

2,000 ppm

8,000 ppm

NOAEL
500 ppm ( : 33.4 mg/kg/day
: 49.1 mg/kg/day)

NOAEL
mg/kg/day

2,000 ppm ( : 134
: 194 mg/kg/day)
NOAEL 2,000

ppm ( : 134 mg/kg/day 1194

mg/kg/day)

, 2003
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-3 in vitro
90 0 50 150 Seyler et al.,
( Cb-1 500 mg/kg/day 1984
CBgFy) 01 03 1.0mM

(0.4mL,
)

17




2,4-

13 0 2,500 5,000 10,000 20,000 | 2,500 ppm US.NTP, 1989
(B6C3F, 40,000 ppm
) 10,000 ppm
10 /
20,000 ppm
20,000 ppm
40,000 ppm
( 8m9
3/10 )
NOEL 10,000 ppm(1,500
mgkg/day )
6 0.02 005 01 0.2% 3 0.2 , 1972
(ddN 45 100 230 mg/kg/day 2 )
7 1 ™)
@ )
NOEL =100 mg/kg/day
2 0 5,000 10,000 ppm 10,000 ppm US.NTP, 1989
(B6C3F, 800 1300 mg/kg/day
) 430 820 mg/kg/day
50 / ( 11/50
33/49 42/48)
4 0 200 1,000 5,000 20,000 ppm | 20,000 ppm (iermar;\I
- Chemic
(F344) (] 2()) 101 493 1,782 mg/kg/day y -GTP Sodiety, 1996
5 1/
13 0 2,500 5,000 10,000 20,000 | 10,000 ppm US.NTP, 1989
(F344 40, 000 ppm
) 20,000 ppm
10 /
40,000 ppm
NOEL
10,000 ppm
5,000 ppm
2 0 5,000 10,000 ppm 5,000 ppm
(F344 (0 210 440 mg/kg/day )
) 0 2,500 5000 ppm ( 25/45 38/48
50 / (0 120 250 mg/kg/day ) 42/46)
10,000 ppm
0 3 30 300ppm 300 ppm Exon & Koller,
SD 3| (0 05 5 50mgkg/day ) 1985
- (3 )
10 / NOEL=3 ppm (0.5 mg/kg/day
3 )
NOAEL=30 ppm (5mg/kg/day
-(15-18 )

18
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-5
0 5,000 10,000 ppm 5,000 ppm US.NTP, 1989
B6C3F1 0 800 1300 mg/kg/day
11/50 5,000
50 / 0 430 820 mg/kg/day | ppm  33/49 10,000
ppm 42/48
10,000 ppm
0 5,000 10,000 ppm US.NTP, 1989
F344 0 210 440 mg/kg
0 2,500 5000 ppm
50 |/ 0 120 250 mg/kg ( 62%
34%
36.3%)
-6
15 DMBA/Vehicle
03 : 114 (7%)
DMBA* -
Sutter, | o5 2 DM?Q%Z%S Boutwell
. . 0,
812 (75ug) 1 (25pL 5mg);/an|ma| Bosch, 1959
o4 DMBA/Vehicle
1 3127 (11%)
DMBA/2,4-DCP
1 12/16 (75%)
3
14-21
sb EU 3 0 3 30 300ppm
0.150 (13 Exon & Koller,
1}2-22 NO, 1 1985
4860 | PPM )
3
/ -
3

*

DMBA 9,10-Dimethyl-1,2-benzanthracence

19
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10 /

13

0 3 30 300ppm

0 05 5 50mg/kg/day

300 ppm

30 ppm

300 ppm

DTH

KLH

Exon et d.,
1984,

Exon &
Koller,
1985

(F344

0 200 1,000 5,000 20,000 ppm
(0 20 101 493 1,782 mg/kg/day

)

20,000 ppm

1gG

IgM

German
Chemical
Society,
1996
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