DHSDB, 2001;

2)

[Butyl benzyl phthalate, CAS No. 85-68-7]

1,2-
C19H2004
3124
1
ij((:-o-(CHz)?,CH3
(0]
1)
35 Y
370 Y

dr =1113-1.121 9

1.15x 10%pPa (20 )V

Log Pow = 4.91 b
BOD=81 ,14
0.71 mg/L ?
13 100 1,000t 2

,1975; , 2003

BBP

2)

1)



1)
15 30
( 88
200 3 BBP
BBP BBP
(Hammond et al., 1987)
BBP
1983 1986 261
325 1
( 11.9 88.1 )
BBP 10.0
0.7 (0.4-1.2) BBP
Aschengrau et al., 1998
2)
QD in vitro -1

S- (GST)

Matthews et al., 2000
SD
1/31,000 1/28,000 1/80,000
et al., 2000; Hashimoto et al., 2000; CERI, 2001b

(BBP) 10 ( )
12 ) 2
Mallette & von Haam, 1952
24 5 2
753
29.5
( 8.4 916 )
13.2
178 - (E2)

Zacharewski et al., 1998; Blair

(
Nishihara E2 1/1,700,000) Nishihara et al., 2000; Hashimoto et al., 2000
S. cerevisiae PL3 BBP10 uM Zacharewski
etal., 1998
E2  1/250,000 1/1,000,000
Coldham et al., 1997; Harris et al., 1997
MCF-7 HeLa 10nM E2
100 10uM BBP 46% 34% (Zacharewski
et al., 1998) HelLa



(ERE) (E2  1/410,000) CERI, 2001b
MCF-7 ZR-75-1
Soto Korner E2  1/250,000 1/100,000

(Jobring et al., 1995; Soto et al., 1995, 1997; Harris et al., 1997; Jones et al.,

1998; Korner et al., 1998 )

1/6,000
(CERI, 2003)
BBP
Sohoni & Sumpter, 1998
BBP Tran et al., 1996
(CERI, 2003)
) 2(1) @ )
(2-1)
OECD
CFLP 18 4 BBPO 0.05 05 5 mg/
Coldham et al., 1997
SD 20 3 BBPO
500 1,000 2,000 mg/kg/day
SD 20
BBP 0 500 1,000 2,000 mg/kg/day 17a -
0.6 pg/kg/day 17a -
CERI, 2001a
(Brady et al., 2000) Zacharewski
et al., 1998
OECD
SD 7 10 BBPO 40 200 1,000 mg/kg/day
SD 7 10 BBPO 40 200 1,000 mg/kg/day

0.4 g/kg/day



200 mg/kg

(CERI, 2001a)

Fi
SD BBP 0 750 mg/kg/day 14
3 Fy
AGD 13 Parks et al., 1999
SD BBP 0 750 mg/kg/day 14 3
Fi1 AGD
Gray et al., 2000
BBP
(2-2)
F344 12-15 BBPO 0.625 125 25 50 0 3125 625 1,250
2,500 mg/kg/day : CERI 14 0.625 (1.25
) 2.5
5
Agarwal et al., 1985
SD BBP 0 500 mg/kg/day
(22 23 14 35 36 14 35 36 20 )
Ashby & Lefevre, 2000
SD @4 7 ) BBP 0 500 1,000 1,500 2,000 3,000 4,000 mg/kg/day
4 1,500 mg/kg/day
4 (Hammond et al., 1987)
F344/N @4 5 ) BBPO 1,600 3,100 6,300 12,500 25,000 ppm (0 80
155 315 625 1,250 mg/kg/day : CERI ) 13
25,000 ppm (U.S.NTP, 1982)
F344/N 6 BBPO 300 900 2,800 8,300 25,000 ppm 0 30 60
180 550 1,650 mg/kg/day 26 25,000 ppm
U.S.NTP, 1997a
F344/N 6 BBPO 3,000 6,000 12,000 ppm 0 120 240 500 mg/kg/day

106 6,000 ppm
U.S.NTP, 1997a



Mikuriya BBP Wistar -
Imamichi (8 ) BBP

5 3 Wistar -
Imamichi ( ) (
) 800 mg/kg/day 920 mg/kg/day 7
( )
BBP
(Mikuriya
et al., 1988)
(2-3)
F344/N 6 BBPO 300 2,800 25,000 ppm 0 20 200 2,200 mg/kg/day
10 2 1
25,000 ppm
25,000 ppm
10/30
U.S.NTP, 1997a
Wistar BBP 0 0.2 04 0.8 10
0 108 206 418 mg/kg/day 2 0 106
217 446 mg/kg/day
0 116 235 458 mg/kg/day 0 252 580 1,078 mg/kg/day 1
0.4
0.4 0.8
0.8
0.8
(TNO, 1993)
Wistar Unilever (WU) 10-11 BBPO 250 500 1,000 mg/kg/day
2 6
29 1 Fo

1,000 mg/kg/day
1,000 mg/kg/day

Fi 500 mg/kg/day
1,000 mg/kg/day 6 Piersma,
1995
SD 6 13 BBPO 20 100 500 mg/kg/day Fq
12 Fo 2 (23
) ( F1 ) F1



F, 21 2

Fo 100 mg/kg/day (FSH)
500 mg/kg/day
100 mg/kg/day
Fo
Fi 100 mg/kg/day Fi
500 mg/kg/day
(AGD) 500 mg/kg/day
100 mg/kg/day TSH 500 mg/kg/day
FSH Fy 500
mg/kg/day
Fi
F2
Nagao et al., 2000
SD BBPO 750 3,750 11,250 ppm (0 50 250 750 mg/kg/day )
2 11,250 ppm (750 mg/kg/day )
Fo Fi
Fo
Fi
3,750 ppm Fy F, AGD 11,250 ppm

(Tyl et al., 2004)

SD BBPO 100 200 400 mg/kg/day 2
100 mg/kg/day
(F, 100 mg/kg/day Fo
400 mg/kg/day) 200 mg/kg/day (Fy 200
mg/kg/day Fo F1 400 mg/kg/day) 400 mg/kg/day Fo F1
F1
400 mg/kg/day
100 mg/kg/day Fi F,
AGD 400 mg/kg/day F1 F, ( ,
2003)
(2-4)
ICR BBPO 01 05 125 20 0 182 910 2,330 4,121 mg/kg/day



1.25
18/27 2.0
05 ( 8 05
15% 1.25 93%)
31 0.5 60 1.25 100 1.25
U.S.NTP, 1990
SD BBPO 05 125 2.0 0 420 1,100 1,640 mg/kg/day
6 15 1.25
2.0
/
1.25 ( 2 12,000 ppm 59 ) 20
2 2.0 53 U.S.NTP, 1989
Wistar BBPO 0.25 05 10 20 0 185 375 654 974 mg/kg/day
0 20 1.0
2.0 0.5
1.0 2.0 ( )
Emaetal., 1990
Wistar BBPO 500 750 1,000 mg/kg/day 7 15
500 mg/kg/day 750 mg/kg/day
1,000 mg/kg/day 4/10 ) 750
mg/kg/day (3/10 )
( ) ( ) ( )
1 750 mg/kg/day 20 1,000 mg/kg/day
6/6 Emaetal., 1992a
(2-5)
-2 4 Ema et al., 1991; 1992b;
1992c; 1994; 1998
BBP 2
2 5 Ema et al., 1995; 1996a; 1996b; 1996c; Imajima et al., 1997
a. /
BBP
BBP



2 (974 mg/kg/day )

BBP Wistar 0 20 20
( )
2
(Emaetal., 1991)
wistar BBPO 2 (0 974 mg/kg/day ) 0 11
11 20 10
0 11
11 20
(Ema et al., 1992b)
BBP
BBP (Ema et al.,
1991; 1992b)
Wistar BBPO 250 500 750 1,000 mg/kg/day 0 8
750 mg/kg/day 1,000 mg/kg/day
(
) 750 mg/kg/day
(Ema et al., 1998)
b.
BBP
Wistar BBPO 2 (0 974 mg/kg/day ) 0 7 7
16 16 20 0 7 7
16 16 20 (
) (Emaetal., 1992c)
Wistar BBPO 2 (0 974 mg/kg/day ) 0 7 0
9 0 1
0 11
(Emaetal.,
1994)
C.
Wistar 0 250 500 625 mg/kg/day 7
15 500 mg/kg/day



500 mg/kg/day

( )
Ema et al., 1995
0 250 375
500 625 mg/kg/day 0 500 625 700 mg/kg/day 7 9 10 12
13 15
7 9 13 15 10
12 (Emaetal., 1996a 1996b)
Wistar King A 1,000 mg/kg/day 15 18
30-40 87
(Imajima et al., 1997)
Wistar 0 250 313 375 438 500 mg/kg/day
7 15 250 mg/kg/day
313 mg/kg/day 313 mg/kg/day
375 mg/kg/day 438 mg/kg/day
Ema et al., 1996¢
2 BBP
BBP
(2-6)
BBP
-2 6 Sharpe etal., 1995 Ashby etal., 1997 TNO, 1998
Bayer, 1998
Wistar BBP 1 mg/L 1-2 10-12 20-21 0.126 0.274 0.336 mg/kg/day
2
Fo Fi 22 Fi
Fia Fo
F1
Sharpe et al., 1995
Wistar AP BBPO 1mg/L 0 0.183 mg/kg/day
F1 F1
F, F1 2 AGD
F1 BBP

Ashby et al., 1997



Wistar

BBPO 0.1 1 3mg/L 0 0.012 0.14 0.385 mg/kg/day

1 mg/L Fi
Fo 1 mg/L 4
89 101 Fy
TNO, 1998
Wistar BBPO 1ppm ( 0.06 0.16 mg/kg/ 0.10
0.24 mg/kg/ ) 3 ppm ( 0.19 0.49 0.34 0.80 mg/kg/ )
2
Bayer, 1998
U.S.NTP National Toxicology Program
(CERHR: Center for Evaluation of Risk to Human Reproduction Sharpe
F1 1 - 2
BBP 3) 4)
BBP
CERHR, 2000
TNO Wistar
4 1
4 Hair loss
CERHR, 2000
3)
1) -1
BBP BBP 1,800 mg/kg
4 8
( Mallette & von
Haam, 1952)
-1
LDso 2,000-20,000 mg/kg*
LCs
LDsgg 6,700 mg/kg 6,700 mg/kg
LDso

10




) -3

B6C3F; 4-5 BBPO 6,000 12,000 ppm 0 900 1,800 mg/kg/day
; CERI 103
U.S.NTP 1982
F344 12-15 BBPO 0.625 125 25 5.0 0 3125 625 1,250
2,500 mg/kg/day CERI 14 0.625
2.5% 5
Agarwal et al.,
1985
SD BBP 0 500 1,000 1,500 2,000 3,000 mg/kg/day 4
1,500 mg/kg/day 3,000 mg/kg/day (
) (Hammond et al., 1987)
SD BBP 0 500 1,000 1,500 2,000 3,000 4,000 mg/kg/day 4
1,500 mg/kg/day
2,000 mg/kg/day (
) 4
(Hammond et al., 1987)
SD BBP 0 500 1,500 3,000 mg/kg/day 6
1,500 mg/kg/day 3,000 mg/kg/day ( )
(Hammond et al., 1987)
Wistar 4-6 BBP 0 2,500-12,000 ppm
0 151 381 960 mg/kg/day 0 171 422 1,069 mg/kg/day 3
171 mg/kg/day
381 mg/kg/day
pH
422 mg/kg/day 960 mg/kg/day
1,069 mg/kg/day
Hammond et al., 1987
SD 4-6 BBP 0 2,500-20,000 ppm (
0 188 375 750 1,125 1,500 mg/kg/day ) 3
750 mg/kg/day 750 mg/kg/day
1,125 mg/kg/day
Wistar Hammond et al., 1987
F344/N BBPO 1,600 3,100 6,300 12,500 25,000 ppm (0 80 155 315
625 1,250 mg/kg/day . CERI ) 13 25,000 ppm

(U.S.NTP, 1982)
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F344/N 6 BBPO 300 900 2,800 8,300 25,000ppm 0O 30 60

180 550 1,650 mg/kg/day 26 8,300 ppm
(MCH)
(MCHC) 25,000 ppm (
) U.S.NTP 1997a
F344 6 BBP 0 3,000 6,000 12,000 ppm 0 6,000 12,000
24,000 ppm 0 120 240 500 mg/kg/day 0 300 600 1,200 mg/kg/day 106
3,000 ppm 6,000 ppm
12,000 ppm
( 6 )
12,000 ppm 24,000 ppm
( 15 ) (T3)
( 6 15 106 )

U.S.NTP 1997a
BBPO 10,000-50,000 ppm
0 400 1,000 1,852 mg/kg/day 0 700 1,270 1,973 mg/kg/day

3 400 1,852 mg/kg/day 1,270 mg/kg/day
Hammond et al., 1987
SD BBP / 0 360 1,000 2,100 mg/m® (0
66.9 185.7 390 mg/kg/day CERI ) 6 / 5 / 4
2,100 mg/m® (320 4/20)
(Hammond et al., 1987)
SD 6-8 BBP / 0 51 218 789 mg/m*(0 9.5
40.5 146.5 mg/kg/day CERI ) 6 /13 789 mg/m®
Hammond et
al., 1987
4
@ -2
in vitro Zeiger et al.,

1982; 1985; Kozumbo et al., 1982

Barber et al.,
2000; Myhr & Caspary, 1991
BALB/3T3 (Barber et al., 2000)
CHO
Galloway et al., 1987
DNA (Omori, 1976)
in vivo BBP 1,250 — 5,000 mg/kg

12



U.S.NTP, 1997a

1 mg/L(0.183 mg/kg/ ) 1 20
(Ashby et al., 1997)

Valencica et al., 1985

-2
in vitro TA98, TA100, TA1535, TA1537 Zeiger et al., 1985
333 - 11,550 g/plate
S9(+/-)
TA98, TA100, TA1535, TA15 Zeiger et al., 1985
100 - 10,000 g/plate
S9(+/-)
TA98, TA100 Kozumbo et al., 1982
1,000u g/plate
S9(+/-)
L5178Y S9(+/-) Barber et al., 2000
L5178Y S9(+/-) Myhr & Caspary, 1991
BALB/3T3 Barber et al., 2000
CHO S9(+/-) Galloway et al., 1987
CHO S9(+/-) Galloway et al., 1987
DNA Omori, 1976
30 mg/plate
in vivo 1,250-5,000 mg/kg w U.S.NTP, 1997a
1,250-5,000 mg/kg W U.S.NTP, 1997a
Valencica et al., 1985
Ashby et al., 1997
1 mg/L(0.183 mg/kg/ ) 1 - 20
* w
@) 3, 4 -5
U.S.NTP
-4
B6C3F; 5-6 BBP O 6,000 12,000 ppm 0 900 1,800 mg/kg/day
103
(U.S.NTP, 1982)
F344 5 BBP 0 6,000 12,000 ppm (0 300 600 mg/kg/day

13




CERI ) 28 (29-30 ) 103 (105-106 )

12,000 ppm () MNCL
U.S.NTP, 1982 BBP
F344 6 BBP 0 3,000 ( ) 6,000 12,000 24,000 (
) ppm 0 120 240 500 mg/kg/day 0 300 600 1,200 mg/kg/day
106 () MNCL
12,000 ppm ( /
) 24,000 ppm
F344

U.S.NTP, 1997a

2
2 (
)
F344 n- 12,000 ppm
24,000 ppm 2 (105 ) ( 128 140 )
2 (106 )
« )
2
( / )
2
n-
(U.S.NTP, 1997b)
(Ashby et al.,1994) BBP
BBP
5
F344 BBP 0 06 12 25 (0 300 600 1,250 mg/kg/day
CERI ) 21
CoA
11- 12-
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(2- ) (DEHP)
(Barber et al., 1987)

F344 BBP 0 6,000 12,000 24,000 ppm (0 300 600 1,200 mg/kg/day
) 1 1
(6,000 ppm
12,000 ppm CoA )
(U.S.NTP, 1997a) BBP
DEHP 13%
(U.S.NTP, 1997a)
BBP
DEHP 13 NTP
DEHP
PPARa PPARa
PPARa
BBP BBP
BBP 3
(IARC International Agency for Research on Cancer)
( 3) 1999
(IARC, 1999)
(U.S.EPA U.S.Environmental Protection Agency)
(MNCL)
(U.S.EPA, 1982) ( C)
1993 2003 (U.S.EPA, 2003)
-3

U.S.EPA C IRIS, 2002
EU ECB, 2000
U.S.NTP U.S.NTP, 2000
IARC(1999) 3 IARC, 2001

15




ACGIH ACGIH, 2001

, 2001
5
6
(U.S.EPA,
1980)
8 3 0 253 ug 506 ug d4BBP
1 1 1 2 6 24
24 d+BBP 67 ( )
78 ( ) - 6
( ) -
24
(Anderson et al., 2001)
F344 e BBP 2 20 200 2,000 mg/kg
24 75 86%
96 92% 200 mg/kg
71 80% 18 23% 2,000 mg/kg 2% 22 %
24
- 200 mg/kg
200 mg/kg
(Eigenberg et al., 1986)
F344 e BBP 20 mg/kg
24
30

16




BBP 10 5.9 4c

6.3 24 93.65 74.19
19.46 41.56
- 10.75
4 55% 34% 26%
- 13% -
1.1% 0.9%
15% - 2%
- 1.8% 0.3%
(Eigenberg et al., 1986)
BBP
( >
)
BBP
(Eigenberg et al., 1986)
Wistar BBP 150 475 780 1,500 mg/kg/day 3
24 6
29
34 7 12 51 56
W -
Eigenberg
(Nativelle et al., 1999)
Wistar Imamichi BBP3.6 mmol/kg/day (1,100 mg/kg/day ) 3
5 3 (Mikuriya et al., 1988)
F344 1c BBP 49 mg/kg
7 27

Elsisi et al., 1989

BBP
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in vivo

in vitro
( 1/6,000 )
in vivo
(750mg/kg/day) F1
BBP
1,000 mg/kg/day
100 mg/kg/day 375 mg/kg/day
(654 1,640 mg/kg/day) 1
2,200 mg/kg/day
2
100 750 mg/kg/day
500 mg/kg/day 400 mg/kg/day
750 mg/kg/day (400 750
mg/kg/day)
100 mg/kg/day 100
500 mg/kg/day AGD 750 mg/kg/day
in vitro in vivo
n_
( -n- -2-
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BBP invitro

in vivo

BBP

400 750mg/kg/day
BBP

(500 mg/kg/day)
(300p g/kg/day
)

(In vitro)

100mg/gkg/day
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(F344/N ( ) 8,300 25,000 ppm 1997a
) (0 30 60 180 550 | 25,000 ppm
6 1,650 mg/kg/day ) (RBC Ht
11-15 / MCV )
LOAEL=550 mg/kg/day
106 0 3,000 6,000 | 3,000 ppm U.S.NTP,
(F344/N ( ) 12,000 ppm 1997a
) 0 6,000 12,000 | 6,000 ppm
6 24,000 ppm 12,000 ppm
60 / (0 120 240 500 | RrpC MCH (6
mg/kg/day )
0 300 600 1,200
mg/kg/day
24,000 ppm Ht
@15 ) T3 (6
15 106 )
LOAEL =120 mg/kg/day
=300 mg/kg/day
3 0 10,000-50,000 ppm 400 1,852 mg/kg/day Hammond et
( ( ) ( 1,270 mg/kg/day al., 1987
) 0 400
1,000 1,852
3/ mg/kg/day
0 700 1,270 1,973
mg/kg/day
4 0 360 1,000 2,100 | 2,100 mg/m® Hammond et
(Sb ) 6 mg/ m? al., 1987
6-8 5 (0 66.9 185.7 390 (320 4/20)
20 / mg/kg/day CERI
2
)
13 0 51 218 789 mg/m® | 789 mg/m® Hammond et
(SD 6 (0 95 405 1465 al., 1987
6-8 5 mg/kg/day ; CERI
25 |/ 2
1: ppm 0.150 mg/kg/ ppm 0.050 mg/kg/

Lehman, AJ. (1954) Association of Food and Drug Officials Quarterly Bulletin, 18: 66.

Toxicological Assessment of Pesticide Residues in Food"”, EHC 104, WHO (1990).

2: (mg/kg/ )
¥y (=0.35 kg)

(mg/m®)x 1

[24x

IPCS; Principles for the

(=0.26 m% )x
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-4

103 0 6,000 12,000 ppm U.S.NTP,
(B6C3F; (0 900 1,800 mg/kg/ 1982
) : CERI b
5-6
50 /
103 0 6,000 12,000 ppm U.S.NTP,
(F344/N 14 (0 300 600 mg/kg/ 1982
) CERI Y 12,000 ppm
5 MNCL (7149
50 / 7/49  18/50)
29-30
106 0 3,000 6,000 12,000 ppm U.S.NTP,
(F344/N 12,000 ppm (3/50 2/49 3/50 1997a
) 0 6,000 12,000 | 10/50)
6 24,000 ppm 3/50
60 / (0 120 240 500 | 2/49 3/50 11/50
mg/kg/day 24,000 ppm
0 300 600 1,200 (0/50 0/50 0/50
mg/kg/day 2/50)
(1/50 0/50 0/50 2/50)
0 12,000 ppm 2 ) U.S.NTP,
F344/N @ ) 0 24,000 ppm 1997b
105 (0 500 mg/kg/
6 105 0 1,200 mg/kg/
60 /
( 10 /
15 «C ) ()
128
140
24,000 ppm
) (1/49  6/50)
a @ )| ()
(ppm) 0 12,000 0 12,000 0 12,000 0 12,000
Q) 417 379 377 379 355 336 363 340
4/50 12/50 2/50 12/50 0/50 0/50 0/50 0/50
3/50 10/50 0/50 10/50 0/50 0/50 0/50 0/50
0 24,000 0 24,000 0 24,000 0 24,000
225 199 203 199 187 175 189 175
4/50 10/50 0/50 10/50 0/50 14/50 0/49 16/50
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0/50 0/50 0/50 0/50 0/50 0/50 1/49 6/50
a: (U.S..NTP
1997a )
1: ppm 0.150 mg/kg/ ppm 0.050 mg/kg/

Lehman, AJ. (1954) Association of Food and Drug Officials Quarterly Bulletin, 18: 66.

Toxicological Assessment of Pesticide Residues in Food", EHC 104, WHO (1990).

IPCS; Principles for the

-5 BBP
21 0 06 12 25 Barber et al.,
(F344 ( (0 300 600 1,250 1987
mg/kg/day CERI
) ( CoA
11-
5 / 12- )
( )
1 0 6,000 12,000 24,000 U.S.NTP, 1997a
(F344 )| ( ppm (6,000 ppm
(0 300 600 1,200
mg/kg/day ) 12,000 ppm CoA
5 |/ )
52 0 6,000 12,000 24,000 U.S.NTP, 1997a
(F344 )| ( ppm (6,000 ppm
6 (0 300 600 1,200
5 / mg/kg/day ) 12,000 ppm CoA
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