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4-

R-O-(CH2-CH2-O)n-OH
(NPnEO)

R-O-CH2-CH2-O-CH2-CH2-OH
(NP2EO) 

R-O-CH2-CH2-O-CH2-COOH 
(NP2EC)

R-O-CH2-CH2-OH
(NP1EO)

R-O-CH2-COOH 
(NP1EC)

R-OH 
(NP)
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( 4- )

4-t- 4-n- 4-n- 4-n-
(NP1-15EO)

(NP1-10EC) (OP1-10EO)
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( )
[ g/L]

1998
H10

1999
H11 

2000
H12

2001
H13

2002
H14

2003
H15

4-t- 0.87 0.03 0.62 0.81 0.51 1.9 
4-n- ND(<0.01) ND(<0.01) ND(<0.01) ND(<0.01) - - 

4-n- ND(<0.01) 0.03* ND(<0.01) 0.01 - - 
4-n- ND(<0.01) 0.01* ND(<0.01) ND(<0.01) - - 
4-n- 0.06 ND(<0.01) ND(<0.01) ND(<0.01) - - 

NP1EO - - - - 0.8 2.5 
NP2EO - - - - 9.5 11 
NP3EO - - - - 1.8 7.6 
NP4EO - - - - 1.2 8.8 
NP5EO - - - - 0.8 7.6 
NP6EO - - - - 0.5 7.0 
NP7EO - - - - 0.3 8.0 
NP8EO - - - - 0.1 8.5 
NP9EO - - - - ND(<0.1) 9.5 

NP10EO - - - - ND(<0.1) 9.6 
NP11EO - - - - ND(<0.1) 9.3 
NP12EO - - - - ND(<0.1) 7.6 
NP13EO - - - - ND(<0.1) 5.6 
NP14EO - - - - ND(<0.1) 4.4 
NP15EO - - - - ND(<0.1) 3.2 

*
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1998
H10

1999
H11 

2000
H12

2001
H13

2002
H14

2003
H15

NP1EC - - - - - 2.9 
NP2EC - - - - - 20 
NP3EC - - - - - 3.2 
NP4EC - - - - - 1.1 
NP5EC - - - - - 0.7 
NP6EC - - - - - 0.4 
NP7EC - - - - - 0.48 
NP8EC - - - - - 0.84 
NP9EC - - - - - 0.80 

NP10EC - - - - - 0.91 
OP1EO - - - - 2.7 ND(<0.3) 

OP2EO - - - - 6.5 0.2
cf. 9.2

OP3EO - - - - 0.3 0.12 
OP4EO - - - - 0.3 0.07 
OP5EO - - - - 0.3 ND(<0.05) 
OP6EO - - - - 0.2 ND(<0.05) 
OP7EO - - - - 0.2 ND(<0.05) 
OP8EO - - - - ND(<0.1) 0.06 
OP9EO - - - - ND(<0.1) 0.09 
OP10EO - - - - - 0.11 
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( )

 [ g/L] /
OP2EO  0.028 0.16 2003/12  
OP2EO  (0.01) ) 0.09 2001/12  
OP1EO  (0.01) ) 2.3 2003/12  
OP1EO  (0.01) ) 0.09 2001/12  
OP2EC  1.6 4.7 2003/12  
OP1EC  0.32 0.82 2003/12  
NP2EO 1.0-5.5 2003/12  
NP2EO  (0.1) ) 1.3 2001/1
NP1EO  (0. 1) ) 2.3 2003/12  
NP1EO  (0.2) ) 1.6 2001/1
NP2EC 2.9-11 2003/12  
NP1EC 1.5-9.2 2003/12  

 [ g/kg] /
OP2EO  (2) ) 3 2003/12  
OP2EO  (2) ) 2001/12  
OP1EO  (2) ) 13 2003/12  
OP1EO  (2) ) 7 2001/12  
OP2EC  6 65 2003/12  
OP1EC  (2) ) 2 2003/12  
NP2EO  (20) ) 56 2003/12  
NP2EO  20 880 2001/1
NP1EO  (20) ) 510 2003/12  
NP1EO  (50) ) 12000 2001/1
NP2EC  (20) ) 410 2003/12  
NP1EC  (20) ) 49 2003/12  

)
16 ( 16 12 )
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4-t-
(NP2EO20%+NP1EO80%)

(NP1EC)

MEDLINE
TOXLINE

(
OR CAS ) AND (Endocrine OR Reproduction)
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Gimeno et al.(1996)1)eco  4-t-   
Gimeno et al.(1998)2) eco  4-t-   
Gimeno et al.(1998)3) eco  4-t-   
Gimeno et al.(1997)4)eco  4-t-   
Panter et al.(2002)5)eco  4-t-   
Seki et al. (2003)6)eco  4-t-   

Yokota et al. (2005)7)eco  4-t-   
Kudo & Yamauchi (2005)8)eco 2-t-    

Kwack et al.(2002)9)vivo mRNA mRNA

Yamasaki et al.(2004)10)vivo, 
vitro

/ 4-t-

hER
   

Haavisto et al.(2003)11)vivo,
vitro

 Vivo
   

Mueller & Kim(1978)12)vitro 4-s- 4-t-   
Jobling & 

Sumpter(1993)13)vitro
4-t-

Vtg    

Routledge & Sumpter 
(1997)14)vitro

4-t-, 4-s- 
hER

4-t-, 4-n- 
hER

4-t-
hER

4-t-, 4-n- 
hER

Beresford et al.(2000)15)vitro 4-t-
hER    

Smeets et al.(1999)16)vitro  4-t-   
Hornung et al.(2003)17)vitro  4-t-   

Myllymäki et al.(2005)18)vitro
4-t-

   

Olsen et al.(2002)19)vitro 4-t-,4-n-
hER    
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4-t-
4-t-

( )
Jobling Sumpter 4-t-

i 4-t-
1.0 10 5

Beresford 4-t-
-

ii 4-t- EC50 2.2
10 4 -

Olsen 4-t-
- iii 4-t-

IC50 3.84 10 4 -

Routledge Sumpter 4-t-
-

iv 4-t- EC50 5.7 10 4

-

Yamasaki 4-t- 100 300 1000 mg/kg/day 3
20 v 100

mg/kg/day ( )
4-t- 100 300 1000 mg/kg/day 0.6

g/kg/day 3 20 v

100 mg/kg/day ( )

( )
Myllymäki 4-t- SD

vi 4-t-
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1.0 10 8 1.0 10 6 1.0
10 7 1.0 10 6 -

Olsen 4-t- MCF-7
iii 4-t- 1.0

10 5

Haavisto 4-t- SD
vii 4-t-

6.7 10 6

6.7 10 5 6.7 10 5
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Jobling Sumpter 4-

i 4-
1.0 10 5

White 4-
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4-
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ii 4-
1.0 10 5

Metcalfe 4- 54% 44%
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4- EC20 9.6
mg/L -
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Gac 4-

8 2 1.24 4.97 g/L 13 3
iv 4.97 g/L
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8 2
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CEFs
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Ashfield 4- 1 10 30 g/L 35
iii 1 10 g/L
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Metcalfe 4- 54% 44%
50 100 g/L 1 90

iv 50 g/L /
100 g/L
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