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長方形
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1 

 2 

A BPA3 

4 

5 

BPA  6 

1997 BPA7 

BPA8 

9 

BPA10 

11 

12 

BPA13 

 14 

 15 

TDI NOAEL16 

LOAEL BPA17 

2  18 

19 

BPA20 

21 

22 

23 

NOAEL 5 mg/kg /24 

BPA25 

 26 

 27 

BPA28 

29 

30 

31 

32 

33 

 34 

35 

36 

37 

BPA38 

 39 
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1 

 2 

A BPA3 

4 

BPA5 

 6 

 7 

1993 BPA LOAEL 50 mg/kg /8 

TDI 0.05 mg/kg /9 

TDI10 

BPA 2.5 g/mL  11 

 12 

BPA 199713 

BPA14 

15 

BPA16 

17 

18 

BPA19 

20 

21 

 22 

NOAEL LOAEL23 

24 

5-50 mg/kg /  25 

 26 

BPA27 

28 

29 

24 3 BPA30 

 31 

32 

 33 
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1 

2 

A 3 

IUPAC 2,2- -  4 

2,2-bis(4-hydroxyphenyl)propane 5 

4,4�- 1- 4,4�-6 

BPA 7 

CAS No. 80-05-7 8 

C15H16O2 9 

228.29 10 

 11 

 12 

 13 

 14 

 15 

16 

* 17 

150-155 * 18 

220  533 Pa * 19 

1.195 25/25  * 20 

5.3 10-6 Pa 25  * 21 

Log Pow = 3.32 * 22 

 23 

BOD = 0%, 14 � 24 

120 mg/L 25  * 25 

 26 

* 27 

 28 

29 

 2002  2003  2004  2005  2006  2007  

 444,954 479,608 480,772 525,424 530,077 564,775 

1 2

 30 

31 

32 

* 33 

 34 

                                                  
* 3 
� 4 5  
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1 

2 

1982 NTP LOAEL3 

50 mg/kg / TDI 0.05 mg/kg /4 

5 

BPA 2.5 g/mL6 

6  7 

8 

 9 

10 

FDA BPA11 

12 

13 

14 

 15 

2010 1 FDA BPA16 

BPA17 

18 

BPA BPA19 

BPA20 

BPA21 

BPA22 

23 

 24 

 25 

26 

27 

EFSA BPA NOAEL 5 mg/kg /28 

TDI 0.05 mg/kg / 7 EC29 

0.6 mg/kg  30 

EN 0.03 g/mL31 

0.1 g/L  32 

 33 

34 

BPA35 

36 

BPA37 

 38 

39 

40 
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1 

20072 

1 8  3 

 4 

   
  (kg/ )  (kg/ )  (kg/ ) 
  

   
 

   
  

 
 

355 720 0 0 151,105 53 2,029 0 0 0 

 1,075(kg/ ) 
 2,029 (kg/ ) 

 3,104 (kg/ ) 

 5 

6 

7 

8 

9 

Fischer344 F344 10 100 mg/kg 14C-BPA10 

9 10 BPA11 

15 BPA12 

11  13 

10 Wistar 10 mg/kg BPA14 

1 BPA 90 BPA- BPAG15 

3 BPAG16 

8 1 1217 

DA/Han 10 100 mg/kg BPA18 

90 31 ng/mL 30 150 ng/ L19 

20 

13 BPA21 

11  22 

BPA23 

3.7 11 14  24 

 25 

26 

F344 8-9 14C BPA 4,4�-isopropylidene-2- 27 
14C-diphenol 2,2-bis-(p-hydroxyphenyl)-2-14C-propane 10 100 mg/kg28 

29 

BPA 100 mg/kg30 

5 15 3031 
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15 451 

9  2 

3 

4 

15 16 17 18  5 

 6 

7 

8 

BPA9 

10 

 11 

12 

BPA13 

414 

15 

5 9  16 

BPA 200 mg/kg 200 mg/kg17 

/ 4 8 12 16 DNA18 

5 19 BPA19 

5-20 

4,5- -o- DNA21 

DNA22 

5 20 14C23 

BPA 100 g/kg24 

13.5 14.725 

2426 

15 2127 

44.528 

29 

15 2230 

BPA 3-831 

12 13 1532 

BPA33 

15 2334 

BPA 5490 g/kg35 

BPA 8036 

24-3637 

5.3 5.438 

15 24  39 

 40 
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1 
14C C-2 BPA 800 mg/kg2 

28%3 

56% 20% 20% 16%4 

25 

80% 86 

1 5 20 25  7 

F344 8-9 14C BPA 10 100 mg/kg8 

BPA9 

72 1810 

11 

12 

213 

BPA 714 

1.3 % 0.8 % 0.4 %15 

5 9)  16 

F344 SD 14C BPA 100 mg/kg17 

9018 

F344 42 50 1.119 

SD 21 70 1.420 

15 16  21 

259 80 75 BPA22 

BPA 26.50 g/g cr 7.72 g/g cr23 

3 BPA24 

BPA25 

BPA26 

Malondialdehyde 8-Hydroxydeoxyguanosine27 

C-reactive protein28 

BPA29 

26  30 
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1 

2 

3 

NOAEL4 

5 

6 

NOAEL7 

8 

9 

10 

11 

NOAEL  12 

NOAEL13 

14 

15 

16 

17 

18 

19 

NOAEL20 

21 

NOAEL22 

23 

NOAEL24 

25 

U U26 

27 

28 

NOAEL U U29 

30 

31 

32 

 33 

BPA34 

NOAEL 5 mg/kg / 2735 

36 

5 mg/kg /37 

 38 

BPA39 

BPA40 



 13

1 

2 

3 

2 BPA4 

EFSA Environment Canada5 

Health Canada NTP-CERHR FDA6 

 7 

8 

9 

in vitro 310 

BPA11 

17 - E2 1/500-1/15,00012 

5 28 29 30 3113 

14 

ERE15 

E2 1/600-1/130,000 5 28 31 3216 

33 34 35 36 3717 

2 BPA EC50 3.1 10-6 M E2 18 

EC50 1.2 10-10 M 1/26,000 2 5 2819 

BPA pS220 

21 

BPA 1 nM22 

5 38 39 40 41  23 

 24 

25 

426 

LD5027 

150-800 mg/kg28 

1,600-5,200 mg/kg 529 

20  30 

31 

     

LD50 1,600-5,200 mg/kg  3,200-5,000 mg/kg 2,230-4,000 mg/kg 4,000 mg/kg

LD50   3,000-6,400 mg/kg  

LD50 200 mg/kg 400-800 mg/kg 150 mg/kg  

LD50  2,400 mg/kg   

*  32 

 33 
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1 

F344 BPA 0 1,000 2,000 ppm 1032 

3 

54 

125 

BPA B6C3F16 

BPA 0 1,000 5,000 ppm 0 5,000 10,000 ppm7 

5,000 ppm8 

1,000 ppm9 

1,000 ppm NOAEL10 

LOAEL11 

50 mg/kg / 1,000 ppm 42  12 

2 F34413 

91 200 ppm14 

13 25 mg/kg / EC15 

500 ppm16 

42  17 

 18 

19 

ICR BPA 0.003 0.0320 

0.3 5 50 600 mg/kg / 2 600 mg/kg21 

/22 

50 mg/kg /23 

24 

25 

26 

NOAEL 5 mg/kg /27 

NOAEL 50 mg/kg / 43  28 

 29 

Donryu BPA 0 0.00630 

6 mg/kg / 2 2131 

32 

FSH LH33 

44  34 

SD BPA 0 3.2 32 320 mg/kg / 1135 

21 2136 

137 

7 1038 

4 6 639 

45  40 
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SD Alderley Park AP BPA 0 20 100 g/kg /1 

50 mg/kg / 6 21 AP2 

50 mg 13 

4 

46  5 

SD BPA 0 100 300 1,000 mg/kg / ) 1 206 

300 mg/kg /7 

8 

1,000 mg/kg /9 

10 

11 

47  12 

SD BPA 0 0.02 2 200 mg/kg / 91 9713 

314 

15 

48  16 

 17 

SD BPA 0 0.01518 

0.3 4.5 75 750 ppm 0 0.001 0.02 0.3 5 50 500 mg/kg /19 

3 500 mg/kg /20 

21 

22 

23 

500 mg/kg / F124 

F3 1 F0 F225 

50 mg/kg /26 

27 

0.001 mg  F3 0.02 50 mg28 

F2 F3 500 mg F1-F3 49  29 

 30 

5  31 

 32 

33 

BPA34 

L5178Y BPA: 5-60 g/mL V7935 

BPA: 0.1-0.2 mM S936 

CHO37 

S9 20-40 g/mL38 

BPA 10-30 g/mL39 

RL140 
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10 BPA 0.1-10 g/mL RSa1 

50 ICR BPA 0 500 1000 2000 mg/kg2 

3 

4 

SHE BPA 25-200 M5 

BPA6 

10 BPA 0.4 mM CHO-K17 

SCE 51)8 

BPA 50-200 M9 

10 BPA 30 M BPA10 

52)11 

BPA 0 50 ng/mL 10 g/mL12 

53 BPA13 

P450 DNA DNA14 

BPA DNA15 

20 SD BPA DNA16 

17 

10  18 

BPA DNA19 

20 

21 

DNA22 

BPA DNA DNA23 

24 

DNA25 

26 

27 

10  28 

 29 

30 

2 42  31 

B6C3F1 50 5 BPA 0 1,000 5,000 32 

ppm =0 150 750 mg/kg / 0 5,000 10,000 ppm =0 75033 

1500 mg/kg / 2 1,000 ppm34 

35 

36 

37 

5,000 ppm38 

42  39 

F344 BPA 0 0.05 7.5 30 120 mg/kg / 140 
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21 120 mg/kg /1 

2 

5 3,2�-dimethyl-4-aminobiphenyl3 

DMAB DMAB4 

BPA5 

BPA6 

54  7 

F344 50 5 BPA 0 1,000 2,000 8 

ppm =0 74 148 mg/kg / 0 1,000 2,000 ppm =0 74 135 9 

mg/kg / 2 2,000 ppm10 

11 

12 

F34413 

14 

42 1,000 ppm15 

EPA 50 mg/kg /  16 

 17 

18 

BALB/c OVA 100 g19 

14 20 1 BPA(0 100 mg/kg )20 

21 OVA 100 g BPA21 

concanavalin A 55  22 

BALB/c C57BL/623 

BPA 5.7 11.4 22.8 45.6 mg/kg bw24 

CD4+25 

CD4+CD25+ 56  26 

 27 

28 

29 

10 g/kg BPA30 

31 

5732 

33 

34 

Wistar BPA 0 0.2 235 

20 g/kg / 3036 

super oxidase37 

glutathione reductase38 

5839 

 40 
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1 

a.2 

BPA3 

4 

  59  5 

 6 

CF-1 BPA 0 2 20 g/kg7 

/ 7 11 178 

69 

30  10 

CF-1 BPA 0 2 20 g/kg / 711 

11 17 2 g/kg /12 

13 

20 g/kg /14 

15 

60  16 

Nagel 30 vom Saal 6017 

Nagel 30 CF-118 

BPA 0 2 20 g/kg / BPA 99 7-819 

11 17 2 g/kg /20 

21 

22 

61  23 

Nagel 30 vom Saal 6024 

Nagel 30 CF-125 

BPA 0 0.2 2 20 200 g/kg / BPA 9926 

28 11 1727 

28 

29 

F1 20 200 g/kg / 9030 

62)  31 

Nagel 30 vom Saal 6032 

CF-133 

C57BL/6N C57BL/6N BPA 0 234 

20 200 g/kg / BPA 99 1035 

11 1736 

37 

38 

39 

0.5 mg/100g40 
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63  1 

ICR BPA 0 2 20 g/kg / 7 112 

17 Nagel 303 

8 124 

8 125 

64  6 

CF-1 BPA 0 2.4 g/kg / 21 117 

17 228 

65  9 

Swiss BPA 0 5 25 100 g/kg / BPA 9710 

10 3011 

25 g/kg /12 

13 

25 g/kg / 114 

15 

16 

66  17 

 18 

ICR BPA 0 2519 

250 g/kg / 6-10 9 2020 

21 

322 

23 

E-SCREEN 69  24 

ICR BPA 0 25 250 ng/kg / 6-1025 

9 426 

E227 

28 

E-SCREEN29 

 70  30 

 31 

SD BPA 0 0.0232 

0.2 2 20 200 mg/kg / BPA 99.6 533 

13 6 18 134 

71  35 

 36 

 37 

SD BPA 0 0.238 

                                                  
� ng/kg / g/kg / 27 67 68  
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2 20 200 g/kg / BPA 99.9 251 

22 

F1 F23 

BPA4 

5 

6 

BPA7 

BPA8 

<0.003 g/g <0.03 g/g 72  9 

Long-Evans LE BPA 0 2 20 200 g/kg / BPA10 

99 13-29 7 1811 

12 

73  13 

Holtzman 12 21 BPA 0 1.2 2.4 g/kg14 

/ F1 F2 F315 

74  16 

 17 

Wistar BPA 0 0.0118 

0.1 1.0 10 ppm BPA 99 28 =19 

0.775 4.022 mg/kg / 14 2220 

21 

75  22 

 23 

LE BPA 50 g/kg24 

50 mg/kg / 4,4',4''- 4-Propyl-[1H]-Pyrazole-1,3,5-triyl Trisphenol 25 

PPT ER 1 mg/kg / Estradiol Benzoate EB26 

25 g/kg / 0 3 50 g/kg27 

/ 1528 

33%29 

86%30 

76  31 

Wistar 1 5 BPA 0 100 500 g/32 

KISS RNA33 

77  34 

SD 1 10 BPA 2.5-6.2 15-62 mg/kg /35 

36 

78  37 

38 

b.39 

20 2240 
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BPA 0 0.02 0.04 0.1 mg/kg / 6 8 281 

2 

3 

BPA 100-350 4 

ng/mL5 

79  6 

 7 

ICR BPA 0 10 g/kg8 

/ 6 14 189 

10 

80  11 

ICR BPA 0 50 g/kg / 16 1812 

13 

14 

81  15 

 16 

LE BPA 0 2.4 17 

g/kg / 12 21 9018 

LH19 

BPA 0 2.4 10 g/kg / 10020 

200 mg/kg / 21 3521 

LH 2.4 g/kg /22 

10 g/kg / 82  23 

24 

SD BPA 0 0.5 5 50 g/kg /25 

0.5 g/kg /26 

83  27 

 28 

SD BPA 0 1 10 mg/L = 0 0.1 1.2 mg/kg /29 

6 630 

4 1131 

1.2 mg/kg / 4 632 

LH33 

34 

E-SCREEN35 

84  36 

 37 

Wistar BPA 0 25 g/kg / 8 2338 

39 

40 
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851 

9 12 

50 953 

4 

E-SCREEN5 

86  6 

Wistar BPA 0 25 250 g/kg / 7-97 

8 238 

309 

AR10 

120 30 120 Estrogen Receptor 11 

ER 87  12 

 13 

6  14 

 15 

16 

BALB/c BPA 20 g/kg / 13 1817 

18 

CK1019 

20 

88  21 

SD 1 3 5 BPA 0 10 g/kg /22 

23 

PIN24 

9025 

E2 2426 

4 10027 

89  28 

 29 

30 

NZB NZW 5 BPA 2.5 g/kg 31 

/ 7 BPA32 

7 90  33 

C57BL/6 BPA 1 10 100 nM =0.03 0.334 

3 g/kg / 2 135 

1036 

CD4+ CD4+CD25+37 

56  38 

DBA1/J BPA 3 30 300 3000 g/kg 0 1839 

hen egg lysozyme HEL40 
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anti-HEL IgG1 

CD3+CD4+ 29% CD3+CD8+ 100%2 

91  3 

 4 

5 

C57BL/6N BPA 0 2 200 6 

g/kg / 3 217 

218 

200 g/kg /9 

EE 92  10 

ICR BPA 0 10 g/kg / 14 1811 

F1 14 18 BPA 0 10 g/kg12 

/ F1 F213 

F2 F2 F014 

BPA 93  15 

ICR BPA 0 10 g/kg / 11 816 

17 

94  18 

 19 

F344 BPA 020 

100 g/kg / 3 2021 

22 

23 

24 

105 BPA25 

Tcy26 

Tcy Tcy27 

95  28 

SD BPA 0 40 g/kg / 0 2529 

35-4530 

BPA31 

96  32 

SD BPA 0 40 g/kg / 0 2133 

34 

BPA35 

35 45 45 Social 36 

grooming 97  37 

F344 BPA 0 100 250 g/kg / 1 1438 

33 3439 

3740 
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98  1 

SD 10 21 BPA 0 40 g/kg /2 

14 6 BPA 0 400 g/kg /3 

35 45 554 

5 

99  6 

 7 

Wistar BPA 0 0.18 

1 mg/L = 0 30 300 g/kg / 1 219 

10 

11 

12 

100  13 

Wistar 13 BPA 0 0.1 ppm =0 15 g/kg14 

/ 6 915 

16 

17 

101  18 

Wistar 1 21 BPA 0 5 mg/L =0 1.5 mg/kg19 

/ 620 

BPA21 

22 

BPA23 

FSH E2 LH24 

25 

102  26 

 27 

LE BPA 50 g/kg28 

/ 0 3 429 

30 

103 E2  31 

Wistar BPA 0 0.05 20 mg/kg 1 7 4832 

ER SRC-133 

ER SRC-1 REA34 

35 

104  36 

BPA 0.05 mg/kg /37 

28 E238 

BPA39 

105  40 
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 1 

2 

3 

BPA4 

BPA5 

BPA -6 

106  7 

BPA8 

BPA9 

BPA10 

107  11 

BPA12 

37-40 16-20 108  13 

BPA14 

109  15 

BPA FSH16 

11017 

3 45 3218 

BPA19 

111 BPA20 

BPA 112  21 

404 BPA22 

11323 

BPA DNA 114 BPA24 

115  25 

BPA26 

116  27 

BPA28 

117  29 

BPA BPA 430 

31 

0.014 0.015 BPA BPA32 

33 

BPA34 

35 

BPA36 

5 118  37 

5338 

539 

2 BPA40 
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1 BPA1 

BPA 15 119  2 

653 

BPA4 

BPA5 

15 120  6 

5 15  7 

8 

9 

10 

11 

12 

713 

15 m3 2 L 2,000 g 0.15 g14 

50 kg  15 

 16 

       

 

 
 

 
 

 
 
 

 
 

 
 

 
0.0005 µg/m3 (2003 ) 

 
 
 
0.0085 µg/L (1998 )
0.01 µg/L (2001-2002 ) 
0.044 µg/L (2002-2003 ) 
 
0.0005 µg/g (2002-2003 ) 
0.005 µg/g 1998  

 
0.00015 µg/kg/  

 
 
 
0.00034 µg/kg/  
0.0004 µg/kg/  
0.0018 µg/kg/  
 
0.02 µg/kg/  
0.000015 µg/kg/  

 

 
 

 
 

 
 
 

 
 

 
 

 
0.001 µg/m3 (2003 ) 

 
 
 
0.024 µg/L (1998 ) 
0.15 µg/L (2001-2002 ) 
19 µg/L  (2002-2003 ) 
 
0.0019 µg/g (2002-2003 ) 
2.7 µg/g (1998 ) 

 
0.0003 µg/kg/  

 
 
 
0.00096 µg/kg/  
0.006 µg/kg/  
0.76 µg/kg/  
 
0.076 µg/kg/  
0.0081 µg/kg/  

 17 

 18 

819 

0.0003 g/kg /20 
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0.001 g/m3  1 

2 

0.090 g/kg /3 

0.085 g/kg /4 

5 

6 

 0.090 g/kg / 84  7 

 8 

   

µg/kg /  

 

µg/kg /  

  0.00015 0.0003  

   

  (0.00034) (0.00096) 

  0.0004 0.006   

 (0.0018) (0.76) 

  0.02 0.076  

  0.000015 0.0081 

 0.020415 0.0901 

   0.020565 0.0904 
 

  

 9 

121  10 

200811 

12 

100% 90% BPA13 

0.01 g/mL14 

0.005 g/mL  15 

 16 

Yamano 122  17 

94 BP18 

1998-2003 2.66 ng/mgCre19 

1.52 ng/mgCre 0.66 ng/mgCre20 

BPA BPA21 

6-12 BPA22 

23 

 24 

 25 



 28

11  1 

92 

BPA3 

4 

65 

 6 

1995 -2000 107 

8 

 9 

2000 BPA10 

 11 

12 

1995-2000 1/10-1/20 2001-2002 1/4-1/1213 

200414 

15)15 

 16 

-1917 

18 

2000 1/10-1/20 2001-200219 

1/4-1/12 6-1120 

BPA21 

 22 

23 

g/kg /  

  

  

 

 95

 

 95

 

0-5  1998 0.055 0.11 0.062 0.16 

6-11  1998 0.18 0.34 0.20 0.39 

1-6  1998 1.2 3.9 1.2 4.1 

7-14  95-00 0.50-0.58 1.2-1.4 0.43-0.53 1.0-1.3 

7-14  01-02 0.34-0.36 0.77-0.79 0.33-0.34 0.75-0.77 

15-19  95-00 0.30-0.40 0.77-1.1 0.29-0.34 0.68-0.85 

15-19  01-02 0.20 0.44-0.46 0.20-0.21 0.49 

20  95-00 0.38-0.45 1.0-1.2 0.32-0.36 0.81-0.93 

 

20  01-02 0.19 0.44 0.23 0.55-0.56 

 

  0.028-0.049 0.037-0.064 0.034-0.059 0.043-0.075
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 1 

10  2 

 3 

 0-5  6-11  1-6  7-14  5-19  20

 0 0     

 0.012 0.0096     

 0.015 0.014     

  0.085     

 0.026 0.069     

 0.0026 0.0024 0.0021 0.0017 0.0015 0.0015 

   0.012 0.0053 0.0029 0.0027 

   0.38 0.21 0.20 0.29 

   0.38 0.21 0.13 0.12 

   0.40 0.12 0.024 0.022 

 

 

0.028  
0.055  

0.16  
0.18 1.2 0.55 0.36 0.43 

4 

5 

6 



 30

1 

2 

 3 

4 

5 

RfD 1236 

  
UF  MF  

 
RfD  

 
NTP 1982 

NOEL  
LOAEL 1,000 ppm 

= 50 mg/kg /

1,000 

10

1 0.05 mg/kg
/  

7 

8 

IRIS9 

10 

11 

BPA12 

13 

BPA14 

15 

BPA16 

 17 

 18 

19 

NOAEL 2 43 49 5 mg/kg20 

/ 5000 g/kg /21 

BPA 2.42 g/kg / 0.185 g/kg /22 

NOAEL 1/2,000 1/27,00023 

BPA24 

NOAEL25 

 26 

27 

124  28 

2010 1 BPA29 

BPA30 

31 

125  32 

33 

34 



 31

1 

SCF 19862 

BPA 903 

90 NOAEL 25 mg/kg /4 

500 TDI 0.05 mg/kg / 126  5 

2002 SCF 36 

NOAEL 5 mg/kg /7 

5008 

TDI 0.01 mg/kg / 127  9 

SCF EFSA AFC10 

11 

200612 

NOAEL 5 mg/kg / 10013 

TDI 0.05 mg/kg / 7  14 

2008 BPA15 

BPA 1 mg/kg / BPA16 

TDI 0.05 mg/kg /17 

TDI18 

128  19 

20 

21 

SD 49 ICR 43 13022 

NOAEL 5 mg/kg / 50 mg/kg /23 

BPA24 

 25 

BPA26 

BPA 1-227 

28 

BPA29 

30 

BPA31 

 32 

 33 



 32

BPA1 

2 

3 

BPA4 

19975 

BPA6 

NOAEL7 

U.S.EPA LOAEL 50 mg/kg / NTP NOAEL 8 

5 mg/kg / EFSA NOAEL 5 mg/kg /9 

TDI 50 g/kg / 27 123 128  10 

NOAEL 5 mg/kg / BPA11 

12 

30 6013 

62 FDA 124 Tyl14 

2 3 43 49 OECD15 

GLP16 

NOAEL TDI17 

TDI  18 

19 

BPA20 

10 g/kg /21 

10 g/kg / 2.5-1000 g/kg22 

/ 10 g/kg / 2.4 g/kg23 

/ 200 g/kg /24 

TDI25 

NOAEL LOAEL26 

BPA 227 

28 

29 

30 

31 

 32 

 33 

34 

35 

 36 

37 

97-99%38 

3-1%39 

40 
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 1 

BPA2 

3 

 4 

5 

6 

 7 

8 

9 

10 

 11 

12 

13 

 14 

15 

16 

 17 

18 

BPA19 

BPA20 

BPA21 

BPA22 

 23 

BPA24 

25 

BPA26 

27 

 28 

10 OECD GLP29 

30 

 31 

1132 

33 

 34 

 35 

36 

37 

38 

NOAEL LOAEL NOAEL/LOAEL39 

40 
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1 

2 

NOAEL/LOAEL3 

 4 

5 

6 

NOAEL/LOAEL7 

8 

OECD GLP9 

 10 

BPA11 

12 

13 

14 

NOAEL/LOAEL15 

16 

 17 

18 

19 

20 

NOAEL/LOAEL21 

 22 

23 

24 

25 

26 

27 

28 

  29 

BPA U30 

31 

32 

 33 

BPA34 

35 

NOAEL/LOAEL  36 

 37 

38 

5 mg/kg /39 

BPA Tyl 340 
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500 mg/kg /1 

2 

3 

500 mg/kg /4 

F1 F35 

1 F0 F26 

50 mg/kg /7 

49 Kim 1,000 8 

mg/kg / 47 Tyl9 

Kim 300 mg/kg / 600 mg/kg10 

/11 

50 mg/kg / 600 mg/kg /12 

50 mg/kg / 50 mg/kg /13 

43 47 49  14 

 15 

5 mg/kg /16 

a.17 

Tyl ICR 218 

NOAEL 5 mg/kg / NOAEL 5 19 

mg/kg / NOAEL 50 mg/kg / 43  20 

Nagel CF-121 

30 Ashby22 

61 Cagen23 

62  24 

Kawai ICR25 

826 

1227 

64 Al-Hiyasat Swiss28 

25 g/kg / 129 

66  30 

vom Saal CF-131 

32 

60 Cagen33 

62 Nagao C57BL/6J34 

35 

36 

63  37 

Markey38 

ICR BPA39 

69 Muñoz-de-Toro40 
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BPA1 

70)  2 

BPA Tyl SD 33 

49 Sakaue4 

1 71) Tinwell 15 

46 Howdeshell6 

7 

73 Yoshida8 

44 SD BPA9 

10 

48 Kwon11 

12 

45 Ema SD 213 

F1 F214 

15 

72  16 

 17 

b.18 

ICR BPA Timms19 

20 

21 

80 Gupta ICR22 

81 Hunt BPA23 

2824 

aneuploidy 79  25 

BPA Rubin SD26 

LH27 

8428 

Akingbemi LE29 

LH 82  30 

Durando Wistar31 

32 

85 Murray33 

86  34 

SD BPA 0 0.5 5 50 g/kg35 

/ 0.5 g/kg /36 

8337 

BPA38 

39 

40 
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1 

c.2 

Ryan C57BL/6N BPA3 

214 

92 Palanza ICR BPA5 

6 

BPA7 

93 Gioiosa ICR8 

94  9 

F344 BPA Negishi10 

11 

95 Kubo Wistar BPA12 

13 

100  14 

15 

d.16 

Ogura BALB/c BPA CK1017 

88  18 

Ichihara  Fisher BPA 519 

DMAB20 

54 Ho SD BPA21 

9022 

423 

8924 

BPA25 

 26 

 27 

28 

29 

BPA 330 

500 mg/kg /31 

32 

500 mg/kg /33 

300 mg/kg / 600 mg/kg /34 

43 47 4935 

36 

 37 

 38 

39 

BPA40 
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1 

2 

BPA3 

4 

BPA5 

NOAEL  6 

7 

NOAEL 5 mg/kg / BPA8 

9 

10 

11 

12 

13 

14 

BPA15 

16 

17 

 18 

TDI19 

20 

21 

22 

BPA23 

24 

25 

26 

27 

28 

29 

30 

 31 

32 

BPA33 

34 

BPA35 

NOAEL 5 mg/kg /36 

NOAEL/LOAEL37 

 38 

 39 

40 
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1 

2 

BPA3 

BPAG 94 

21 24 131 BPA5 

BPA 0 25 g/kg6 

/ 85 BPA 07 

0.1 1.2 mg/kg / 848 

BPA  9 

BPAG10 

24 132 BPAG11 

BPA BPA12 

BPA 9 1613 

BPA14 

BPA15 

16 

133  17 

18 

19 

20 

BPA21 

BPA22 

23 

24 

BPA25 

26 

27 

 28 

 29 

30 

BPA31 

BPA32 

33 

34 

35 

36 

NOAEL 37 

5 mg/kg / BPA38 

 39 

 40 
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1 

2 

BPA3 

4 

5 

6 

NOAEL 5 mg/kg / BPA7 

8 

9 

10 

11 

12 

13 

14 

BPA15 

 16 

BPA17 

18 

19 

20 

21 

22 

BPA23 

BPA 1 624 

g/kg /25 

BPA BPA26 

BPA27 

28 

 29 

30 

31 

32 

BPA33 

34 

 35 

36 
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 (Relative 
binding affinity-serum 
modified access assay, 
RBA-SMA)  

IC50:  BPA  
8.57 10-6 M (E2: 5.64

10-10 M)  
BPA  3.94 10-5 M 
(E2: 3.96 10-9 M)  

ER  
( :
E2 1/15,000

: E2

1/9,900)  

Nagel  
1997 

30 

 ER  IC50 BPA 7.1 10-5 M 
(E2 5.0 10-9 M)  

ER  
( E2  
1/14,000)  

Sheeler
 2000

28 

 [3H]- E2

ER  

IC50 BPA  1.17 10-5 

M (E2 8.99 10-10  

M)  

ER  
( E2  
1/13,000)  

Blair  
2000  

29 

ER
 

 ER  (
 ER )  

IC50 8.3 10-7 M (E2: 
1.6 10-9 M) RBA
0.20%  

ER  
( E2  
1/500)  

CERI, 
2001 

31 

ER
  

EC50 BPA  3.1 10-6

M (E2: 1.2 10-10 M) 
ER

(
E2

1/26,000)  

Sheeler
 2000

28 

 

 Gal4 DNA
 ER

 Gal4
TIF2

-
  

REC10 BPA  3 10-6 

M E2 3 10-10 M)  
ER

 (
E2  

1/10,000)  

Nishiha
ra  
2000 

32 

  
EC50 BPA  3.40
10-6 M (E2 2.25
10-10M)  

ER
(

E2

1/15,000)  

Gaido  
1997 

34 

  
E2 100
BPA

0.005
  

ER
(

E2

1/20,000)  

Coldha
m  
1997 

33 
 
 

  
EC50 BPA 2.2 10-6 

M (E2 1.0 10-9 M)  
ER

(
E2

1/2,200)  

Sheeler
 2000

28 

 5�
 (2.5kb)

 
reporter construct
GH3   

BPA (1 nM) E2 (1 
pM)

  

E2

  
Steinme
tz  
1997 

38 

 ER ER
construct ERE/CAT 
reporter construct
HeLa   

BPA 10-9 M

ER ER

 ER
10-6M

  

ER

ER

  

Hiroi  
1999 

35 
 

 ER

 T47D   

EC50 BPA 7.70 10-7  

M (E2 6 10-12M)  
ER

 (
E2  

1/130,000)  

Legler
 1999 

36 
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ER
ER HeLa

10-11-10-5 M  

PC50  BPA: 2.9
10-7 M (E2: <10-11 M) 

ER
(

E2

1/29,000 )  

CERI, 
2001 

31  

ER
ER HeLa

10-11-10-5 M  

PC50  BPA: 6.0
10-7  M (E2:<10-9 M)  

ER
(

E2

1/600 )  

Yamasa
ki  
2001 

37 

GH3 cell BPA E2

  

BPA 10-8- 10-6M
 E2 10-12- 10-9 

M

 

  
Steinme
tz  
1997 

38 

F344 SD
BPA 0, 18.75, 37.5, 75, 150, 
200 mg/kg

  

F 344
 BPA  

(50mg/kg)  2
c-  14

 

  
Steinme
tz   
1998 

39 

(pS2, TGF 3, 
A 

(MAO-A), 1-
 ( 1-ACT)

PCR )  

BPA pS2
E2

105-106

 

  
Jorgens
en  
2000 

39 

 

DA/Han
BPA 5, 50, 200 mg/kg

3

Northern blot PCR
  

200 mg/kg  
AR, ER, PR

C3

 

  
Diel  
2000  

41 

ER E2 17 - EC50: 50
REC10:10-7M  E2 10% PC50 E2 50%

IC50 E2 50% RBA %  

1 

2 
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1 

Ddy 0 -

 

0 2 5 2,000 ppm 

FDA 0

0.4 100 400 mg/kg

/  

place 

preference 5 2,000 ppm  

- mRNA

Mizuo

 

2004a. 

134

SD 15 -

10

0 60 600 3,000 

ppm 3,000 ppm 

= 232-384 mg/kg

/  

EFSA  5 50

250 mg/kg /  

F1 3,000 ppm Takagi

 

2004 

140

Ddy -

0 2,000 mg/kg

EFSA 250 

mg/kg /  

7-OH-DPAT D3

G

D3

PD128907 B( )

D3

RNA

Mizuo

2004b 

147

SD

12

23 -53

 

100 mg/kg /  Tan  

2003 

149

F344 10 -

20

0 4 40 400 mg/kg

/  400 mg 84 F1 400 

mg F1 40 400 mg

Negish

i  

2003 

151

Ddy 0-7 /

7-14 /

14-20

0-20

0 2,000  ppm 

FDA 400 

mg/kg /

 7-14 0-20

Narita

 

2007 

153

SD 1,2  

100 mg/kg /  SDN-POA

TH ER /TH

GnRH

Patisa

ul  

2006 

160

2 
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1 

Ddy 0 -

 

0 2 5 2,000 ppm

FDA 0

0.4 100 400 mg/kg

/  

place preference 5 2,000ppm

- mRNA

 

Mizuo

 

2004a. 

134

ICR

6.5-17.5

0 2 g/kg / RAR RXR mRNA Nishiz

awa  

2003  

135

ICR/jcl 11-17

0 2 20 g/kg

/  

60 F1

60 F1

2 g/kg / F1

F2  

Honma

 

2002 

136

SD 23-30  

0 40 g/kg / 37 90

ER 37

90

E2

Ceccar

elli  

2007 

137

ICR 11-18

0 10 g/kg / 60

 

Laviola

 

2005 

138

SD

17

42

2

4

0.04 mg/kg /

7 21

Della 

Seta  

2005 

139



 48

SD 15 -

10

0 60 600 3,000 

ppm 3,000 

ppm = 232-384 

mg/kg /  

EFSA  5

50 250 mg/kg

/  

F1

3,000ppm

Takagi

 

2004 

140

SD 

7-10

23-30

0 40 g/kg / 45

90

37 105

Della 

Seta  

2006 

141

Ddy 0 -

0 0.03 0.3 3

500 2,000 ppm

CERHR

0 0.006 0.06 0.6

100 400 mg/kg

/  

0.03 2,000 

ppm

0.006-

Narita

 

2006 

142

ICR

6.5-13.5

6.5-17.5

0 0.00002 0.002

0.2 20 mg/kg

/  

U RNA

14.5 18.5  

X RNA 18.5

 

Nishiz

awa  

2005a 

143

ICR

6.5-13.5

6.5-17.5

0 0.00002 0.002

0.2 20 mg/kg

/  

U RNA

14.5 18.5  

Nishiz

awa  

2005b 

144

Ddy 0

21

3 g/g 8 g/g 

FDA 0.6

1600 

8-11

 

Tando

 

2007  

145

SD 1  

21

21-45

0 40 g/kg / 100 antagonistic

 

 

Farabo

llini  

2002 

146
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Ddy -

0 2,000 mg/kg

EFSA

250mg/kg /

7-OH-DPAT

D3 G

D3

PD128907 B( )

D3

RNA

Mizuo

2004b 

147

Ddy 0 -

0 2 500 2,000 

g/kg /  

2,000 g/kg /

D1 mRNA

2,000 g/kg /

Suzuki

 

2003 

148

SD 

12

23 -53

 

100 mg/kg /  Tan  

2003 

149

Swiss 

15

28

0.005 0.025 0.1

0.1mg

0.025mg

0.025mg

Al-Hiy

asat  

2004 

150

F344 10 -

20

0 4 40 400 mg/kg

/  400 mg

84 F1 400mg  

F1 40 400 mg  

Negish

i  

2003 

151

SD 10

21

0 25 250 g/kg

/  

250 Moral

 

2008 

152

Ddy 0-7 /

7-14 /

14-20

0-20

0 2,000 ppm 

FDA 400 

mg/kg /  7-14

0-20

Narita

 

2007 

153
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SD 10 -

23

0 40 400 g/kg

/  

10 23 sst2  

10 23 sst2  

Facciol

o  

2002  

154

SD

40 g/kg /  0-30

30-60

Aloisi

 

2002 

155

SHN 0-5  

0.5 50 g/ /

EFSA 0.3

30 g/kg /

NTP

25 mg/kg /

50% BPA

25% 10

50 g 100IU

0.5 g

A

Aikawa

 

2004 

156

SD 10 -

21

14 -

6

0 40 400 g/kg

/  

self-grooming

head dipping

85  

stretch-attend

Farabo

llini  

1999 

157

ICR/Jc

1 

0 -

10.5 12,5

14.5 16.5

0 20 g/kg / B U

1 BrdU

14.5 16.5 BrdU

14.5

14.5 Math3 N 2 Hes1

LICAM THR

Nakam

ura  

2006 

158

ICR 15-19

0 0.5 10 mg/kg

/  

Nikaid

o  

2004 

159

SD 1,2  

100 mg/kg /  SDN-POA

TH

ER /TH

GnRH

Patisa

ul  

2006 

160
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1 

BOD 
BPA A
BPAG BPA-
CERHR 
CHO 
DMAB 3,2�-dimethyl-4-aminobiphenyl 
DMSO 
DNA 
E2 17  

EC50 
ER 
F344 Fischer 344 
FSH 
GLP Good Laboratory Practice 
GnRH 
HeLa Human epithelial carcinoma cell line 
IARC 
IC50 
IRIS 
IU 
LD50 

LE Long-Evans 
LH 
LOAEL 
NOAEL 
NOEL 
PC50 E2 50%  
PCR Polymerase Chain Reaction 
RAR  Retinoic Acid Receptor  
RXR  Retinoid X Reeptor  
RfD Reference Dose 
SCE 
SD Sprague-Dawley 
TDI 

2 
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