2-
[Di (2-ethylhexyl) phthalate, CAS No. 117-81-7]

-(2- )
(2- ) (2-
DEHP
C24H3804
390.56
("3 CH,CHj3
C-O-CH,CH(CH,)3CH3
©< C-O-CH,CH(CH,)3CH3
o) CH,CH3
i)
55 Y

230 666Pa Y
d2= 0.9861"

9.64x 10%Pa 25 P
Log Pow = 7.60 b

BOD=29 ,14 BOD=69 |, 28
0285mglL 24 Y

10 272,988t (272,910t 781)2

1
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1)

2 2- (DEHP)
5,000 mg 10,000 mg
(Shaffer et al., 1945)
DEHP PVC 27 3
DEHP
(Neergaard et a., 1971) PvC
DEHP DEHP
DEHP PVC 4
3 DEHP
(Roth et al., 1988) DEHP
FDA DEHP (Hedlth
Canada, 2002; FDA, 2001)
DEHP 10 30 10

0.0006 - 0.01 ppm
(Thies & Flieg, 1978)

(6 8 ) 41 28 DEHP DBP( )
28 DEHP 25 187-2,098 ng/L
DBP 13 15-276 ng/L DEHP DBP
35
DEHP DBP
(Colon
et a., 2000)
2)
(0] invitro -1
SD 1ImM
(Blair et a., 2000; Zacharewski et
al., 1998) 173 -
(E2) 1/1,400 CERI, 2001
Gal4- Gal4
MCF-7 HelLa



Scerevisiae PL3

( 2mM
10 uM) (Zacharewski et al., 1998., Nishihara et al., 2000;
CERI, 2001)
@) -2
DEHP
80
-2
B6C3F; 6 DEHPO 1,000 5,000 10,000 25,000 ppm (
0 245 1,209 2579 6,992 mg/kg/day 0 270 1,427 2,897 7,899 mg/kg/day
) 4 25,000 ppm
(Hazleton, 1992a)
F344 DEHPO 001 01 06 12 25 ( O
11 101 667 1,224 2,101 mg/kg/day 0 12 109 643 1,197 1,892 mg/kg/day
) 21 25
(BIBRA, 1984)
F344 8 DEHPO 1,000 4,000 12,500 25,000 ppm ( 0
63 261 850 1,724 mg/kg/day 0 73 302 918 1,858 mg/kg/day )
13 25,000 ppm
(Hazleton, 1992b)
SD DEHPO 5 50 500 5,000ppm( O
04 3.7 376 375 mgkg/day 0 04 42 422 419 mg/kg 13
500 ppm 5,000
ppm
5,000 ppm
(Poon et d., 1997)
F344 5-6 DEHPO 1,600 3,100 6,300 12,500 25,000 ppm
( 0 160 320 641 1,282 2,563 mg/kg/day 0 182 364 727 1454
2,908 mg/kg/day ) 13 12,500 ppm

(NTP, 1982)
DEHPO 100 500 2,500 mg/kg/day



13 (Kurataet a., 1998)

CD-1 DEHPO 0.025 005 01 015%(0 9 44 91 191 293 mg/kg
) 0 17 91 mg/kg/day
lethalgy 191 mg/kg/day
91 mg/kg/day 191 mg/kg/day
(Tyl etal., 1984 ; 1988)
CD-1 DEHP O 40 200 1,000 mg/kg/day 6-15
1,000 mg/kg/day
200 mg/kg/day 1,000 mg/kg/day
(CERHR,
2000)
ICR-JCL DEHPO 0.05 01 02 04 10%(0 70 190 400 830 2,200
mg/kg/day ) 0-18 0.2
18 0.1
0.2 0.4 100
(Shiotaet al., 1980; 1985)
CD-1 DEHPO 0.01 0.025 0.05% (0 19 48 95mg/kg/day )
0-17 0.05
(Priceetal.,
1988)
CD-1 DEHPO 001 01 03%(0 14 141 425mgkg/day ) 106
( 7 98 ) 0.1
0.3%
(Lamb et
al., 1987)
F344 DEHPO 025 05 1.0%(0 164 313 573mgkg/day )
0-20 05
10 0.5 573
mg/kg/day

(Priceet a., 1986)
Wistar DEHPO 40 200 1,000 mg/kg/day 6-15
1,000 mg/kg/day



1,000 mg/kg/day
(Hellwig et al., 1997)
NTP  CERHR (Center for Evaluation of Risksto Human Reproduction)

DEHP Fr -
AGD
CERHR, 2000 DEHP
MEHP 10 M

DEHP 750 mg/kg/day

DEHP
Parks et a, 2000; Gray et a.,
2000
3
@ -1 (IARC, 1982; IARC, 2000; EHC, 1992)
(Hodge, 1943) (Rubin &
Jaeger, 1973)
(Schulz et al., 1975)
(Cdlley et a., 1966)
-1
LDsgy 33,500 mg/kg 30,600 mg/kg 33,900 mg/kg 26,300 mg/kg
LCso
LDsg 25,000 mg/kg 10,000 mg/kg
LDso 14,000 — 75,000 mg/kg* 30,700 mg/kg
LDs, 200 — 250 mg/kg
@) -3
B6C3F; 6 DEHPO 1,000 5,000 10,000 25,000 ppm (
0 245 1,209 2,579 6,992 mg/kg/day 0 270 1,427 2,897 7,899 mg/kg/day
) 4 5,000 ppm
(Hazleton, 19924)
B6C3F; 5-6 DEHPO 800 1,600 3,100 6,300 12,500 ppm
0 144 289 578 1,156 2,311 mg/kg/day 0 157 314 629 1,258



2,516 mg/kg/day 13 3,100 ppm

NTR 1982
F344 DEHPO 001 01 06 12 25 ( O
11 101 667 1,224 2,101 mg/kg/day 0 12 109 643 1,197 1,892 mg/kg/day
) 21 0.6
(BIBRA, 1984)
F344 8 DEHPO 1,000 4,000 12,500 25,000 ppm ( 0
63 261 850 1,724 mg/kg/day 0 73 302 918 1,858 mg/kg/day )
13 1,000 ppm 4,000 ppm
12,500 ppm
(Hazleton, 1992b)
SD 5-6 DEHPO 5 50 500 5,000 ppm ( 0 04 37
37.6 375 mg/kg/day 0 04 42 422 419 mg/kg ) 13
5,000 ppm
(Poon et d., 1997)
F344 5-6 DEHPO 1,600 3,100 6,300 12,500 25,000 ppm
( 0 160 320 641 1,282 2,563 mg/kg/day 0 182 364 727 1454
2,908 mg/kg/day ) 13 25,000 ppm
(NTP, 1982)
DEHPO 100 500 2,500 mg/kg/day 13
2,500 mg/kg/day 100 mg/kg/day 500 mg/kg/day
P450
(volume)
(volume density)
(Kurataet. al., 1998)
DEHPO 100 500 mg/kg/day 25
Short et al., 1987
4)
D -2
in vitro

Ashby et al., 1985; Yoshikawa et a., 1983; Zeiger et al., 1985
(Priston & Dean, 1985)
DNA uDS (Probst & Hill, 1985)



CHO
(Phillips et a., 1982; Douglas et al., 1986)
7.5-20 pg/mL
(Ashby et al., 1985)
25-50 pg/mL
1985)
invivo CD
(Hamano et al.,1979)

125 25gkg

(Ashby et al.,

(Yoon et al., 1985; Douglas et al., 1986)

invitro TA98, TA100

TA1537, TA1538 (+/- S9)

, TA1535,

Ashby et al., 1985;
Yoshikawa et a.,
1983; Zeiger et d.,
1985

WP2(+/- S9)

Yoshikawa et al,
1983

Priston & Dean,
1985

CHO

Phillipsetal.,
1982

DNA

Probst & Hill,
1985

Priston & Dean,
1985

CHO
(+/- S9)

Douglaset al.,
1986

(L5178Y)
(-S9) 7.5-20 pg/mL

Ashby et al.,1985

25-50 pg/mL

Ashby et a., 1985

invivo ICRCD 12.5-15.0 g/kg

Hamano et .,
1979

Yoon et al., 1985

Douglaset al.,
1986

-3
B6C3F;
0 799

mg/kg/day

@)
6
1,821 mg/kg/day
799 mg/kg/day
(NTP, 1982)
F344

DEHPO 3,000 6,000 ppm (
) 103

0 672

5-6 DEHPO 6,000 12,000 ppm (

1,325 mg/kg/day
1,325

‘0 322 674




mg/kg/day 0 394 774 mg/kg/day ) 103
774 mg/kg/day

(NTP, 1982)
B6C3F; DEHPO 100 500 1,500 6,000 ppm ( 0 19 99 292
1,266 mg/kg/day 0 24 117 354 1,458 mg/kg/day ) F344
DEHPO 100 500 2,500 12,500 ppm ( 0 58 29 147 789 mg/kg/day
0 73 36 182 939 mg/kg/day ) 104
DEHP

100 ppm 19 mg/kg/day
500 ppm 29 mg/kg/day
CERHR, 2000; David et a., 1999)

DEHP
(Cattley & Popp, 1989) B6C3F; F344
SENCAR
DMBA DEHP
(Ward et al., 1983; 1986)
in vitro
IARC 2000 2
DEHP 2B( )
3( ) (IARC, 2000)
-3
EPA B2 IRIS, 2002
EU ECB, 2000
NTP(1983) R NTP, 2000
IARC(2000) 3* IARC, 2001
ACGIH(1995) A3 ACGIH, 2001
(1995) 2 B — , 2001

* 2000 2B 3




6)

DEHP

(2- ) (MEHP)

MEHP MEHP

w-1
w-
DEHP

2-

DEHP
MEHP

(WHO, 1992)

DEHP
2- w -
w - MEHP
w - w-1
(A) -
(WHO, 1992)
MEHP
(IARC, 1982)
2- -5-



HO"CHp—CH ~~_CHz HO-CHp—CH ~_~_CH
R= @[COO_ CHoCH CIJH CH
COOH 213 23
4
phthalate CI3H2CH3 CHaCHa
|@[COO—CHQ_CH ~~-CH3 2 @COO—CHZ—&:H ~o~CH3 / COOH
COO—CHp—CH ~~_CH3 COOH @COOH
EHaCH
(1) / \\\\
CH;CH;OH CH(OH)CH3 CH,CHg CH,CHs CHZCH3
R-CHzCHN\~_CHg  R-CHZ CH~ A~ CHz R-CHy"CH~~_CHOH RCHzCH~ A~ CH;  R-CHp-CH g
OH
©) (6) ) (8) 9)
CH,COOH FOCHs FHChs iachs CHzCH3
R_CHZ_-CHZ\/\/CH3 R-CH;CH~_~_CHs R-CHy CH~~_COOH  R-CHz"CH \/\gCHs R-CHy-CH ~ A< CH,
(1? ) 1) (13) (14)
COooH
R-CH,-CH ~o~CH3
(15)
(D (2- ) @ -2- ©)
(4) 2- ©) 2-(2- )
(6) 2-(1- ) () (2- -6-
(8) (2- -5 ) 9 (2- -4
(10) (2- ) (1 (2-(1- ) )
(12) (2- -5- (13) (2- -5- )
(14) (2- -4 ) (19 (2- )
2.
invitro

10



375 mg/kg/day

mg/kg/day

NTP  CERHR (Center for Evaluation of Risksto Human Reproduction)

AGD

DEHP
91 mg/kg/day

DEHP

DEHP

DEHP F1

in vitro
IARC 2000 2 DEHP
) 3(

CERHR

in vitro

2B(

91
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-1 in vitro
ER [3H]-E2 IC50  >10°M ER Blairetal.,
(E2 8.99x 10°M) 2000
Sh) E2 (E2 =
1) 9.0x 107
4
pH 7.4
[*H]-E2 IC50  >10°M ER Zacharewski
(E2 1.3x 10°M) etal., 1998
SD E2
(E2=1) 1.3x 10°
10°%Mm
30
pH 7.6
ER ( IC50 9.49x 107M ER CERI, 2001
ERa ) E2 6.74x 10°M ( 2
RBA 0.071 1 1,400)
Ga4-  ER Gal4|101-10°M ER Zacharewski
E2 10%2. 10°Mm etal., 1998
MCF-7 E2=10°M
107, 10°%, 10°M 23
(DEHP) 102M-10°M(E2)
Gd4-  ER Gal4{10-10°M e
E2 10%2- 10°M
Hel al
E2=10°M
107, 10%, 10°M (DEHP) 1
102 M-10°M (E2)
ER ER[PC50 >10°M ER CERI, 2001
HelLa (E2: <10 ™M)
ER ER 10°M Zacharewski
Scerevisae PL3 E2 3 etal., 1998
10°M (DEHP)
10°M(E2)
5
Gal4 DNA REC10 >2x 10°M ER Nishihara
ER (E2 3x 10°M) etal., 2000
Ga4 E2 (E2=1)
TIF2 B - 1.5x 107
ER: : E2: 17B - . REC10: 107 E2 10
: PC50: E2 50 . 1C50: E2 50
RBA: (%)
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-2
1
4 0 1,000 5,000 10,000 (25,000 ppm Hazleton,
(B6C3F, 25,000 ppm 1992a
) ( 0 245 1,209 2,579
6 6,992 mg/kg/day
0 270 1,427 2,897
7,899 mg/kg/day )
13 0 800 1,600 3,100 6,300 NTR
(B6C3F, 12,500 ppm 1982
) (0 144 289 578 1,156
5-6 2,311 mg/kg/day
0 157 314 629
1,258 2,516 mg/kg/day )
21 0 0.01 01 06 1.2 25%|25 % BIBRA,
(F344 ( 0 11 101 667 1,224 1984
2,101 mg/kg/day
0 12 109 643 1,197
1,892 mg/kg/day )
13 0 1,000 4,000 12,500 (25,000 ppm Hazleton,
(F344 25,000 ppm 25,000 ppm 1992b
8 ( 0 63 261 850 1,724,
mg/kg/day )
0 73 302 918 1,858
mg/kg/day )
13 0 5 50 500 5,000 ppm (500 ppm Poonetad.,
(SD ( :0 04 37 376 375 1997
mg/kg/day ) {5,000 ppm
:0 04 42 422 419
mg/kg/day )
5,000 ppm
13 0 1,600 3100 6,300 (12,500 ppm NTR,
(F344 12,500 25,000 ppm 1982
5-6 ( 0 160 320 641 1,282
2,563 mg/kg/day
0 182 364 727
1,454 2,908 mg/kg/day )
13 0 100 500 2,500 mg/kg/day Kurata et
( al., 1998
Callithrix
jacchus)

(
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2
0-17 |0 0025 0.05 0.1 Tyletal,
(CDh-1 ) 0.15% 91 mg/kg/day 1984;
(0 9 44 91 191 191 mgkg/day 1988
293 mg/kg/day )
91 mg/kg/day
191 mg/kg/day
NOAEL = 44 mg/kg/day
6-15 |0 40 200 1,000 CERHR,
(CD-1 ) mg/kg/day 1,000 mg/kg/day 2000
200 mg/kg/day
1,000 mg/kg/day
NOAEL = 200 mg/kg/day
NOAEL = 40 mg/kg/day
0-18 |0 005 01 02 Shiota, et
(ICR-JCL ) 04 10% 0.2 18 al., 1980,
(0 70 190 400 1985
830 2,200 0.1
mg/kg/day ) 0.2
0.4 100
NOAEL =190 mg/kg/day
NOAEL = 70 mg/kg/day
0-17 |0 0.01 0.025 0.05%]0.05 Priceetal.,
(Cb-1 ) (0 19 48 95 1988
mg/kg/day ) NOAEL =48 mg/kg/day
1 0 001 01 0.3%|0.1 Lambetal.,
(CD-1 ) 106 (0 14 141 425 1987
mgkg/day ) [0.3%
0-20 [0 025 05 1.0% Priceetal.,
(F344 ) (0 164 313 573 |05 1986

mg/kg/day )|1.0

0.5
1.0

NOAEL =164 mg/kg/day
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6-15 0 40 200 1,000 Hellwig et
(Wistar ) mg/kg/day|1,000 mg/kg/day a., 1997
1,000mg/kg/day
NOAEL=200 mg/kg/day
-3
4 0 1,000 5,000 10,000 25,000 {5,000 ppm Hazleton,
(B6C3F, ppm 1992a
) ( 0 245 1,209 2579
6 6,992 mg/kg/day NOAEL =1,000 ppm
0 270 1427 2,897
7,899 mg/kg/day )
13 0 800 1,600 3,100 6,300 {3,200 ppm NTR,
(B6C3F, 12,500 ppm 1982
) (0 144 289 578 1,156 |NOAEL = 1,600 ppm
5-6 2,311 mg/kg/day
0 157 314 629 1,258
2,516 mg/kg/day )
21 0 001 01 06 12 25% (06 % BIBRA,
(F344 ) ( 0 11 101 667 1224 1984
2,101 mg/kg/day NOAEL=1.2 %
0 12 109 643 1,197
1,892 mg/kg/day )
13 0 1,000 4,000 12,500 25,000]1,000 ppm Hazleton,
(F344 ) ppm 1992b
8 (0 63 261 850 1,724, (4,000 ppm
mg/kg/day )
0 73 302 918 1,858
mg’kg/day ) 12,500 ppm
LOAEL = 1,000 ppm
13 0 5 50 500 5,000ppm 5,000 ppm Poon et
(Sb ( :0 04 37 376 375 a., 1997
5-6 mg/kg/day
0 04 42 422 419
mg/kg/day ) [NOAEL =500 ppm
13 0 1,600 3,100 6,300 12,500 [25,000 ppm NTP
(F344 25,000 ppm 1982
5.6 (0 160 320 641 1,282 [NOAEL = 6,300 ppm
2,563 mg/kg/day

0 182 364 727 1454

2,908 mg/kg/day )
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13 0 100 500 2,500 mg/kg/day [2,500 mg/kg/day Kurata et
( 100 mg/kg/day 500 | a., 1998
Callithrix mg/kg/day
jacchus) PA50
(

25 0 100 500 mg/kg/day Short et
( ( ) al., 1987
)
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