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18. p.p -
(in vivo)
u g/kg/day mg/kg/day
0.2 25 10
42
FO
(LOEL,LOAEL)
(LOEL,LOAEL)
(LOEL,LOAEL)
(LOEL,LOAEL)
(LOEL,LOAEL)
FO
F1
F1
(in vitro)
ERa 4.5% 106M 28% 10° 105M
ERpB 4.5% 106M 13% 10° 105M
E-screen 10°M E2(108M) 36% | 10° 104M 104M
AR ( ) 3.0x 107 5.0x 10°M
AR ( ) ICs0=1.8x 10-5M 3.0x 107 5.0x 105M
AR 1C50=9.5% 106M 105 103M
TRa <10M
TRP <10M
IC;, ( 50% ) PCy, (E2 50% ) Ecxy ( 10




pg/kg 0 0.2 1 5 25 10 mg/kg
13 13 12 13 13 13
0 210 210 210 213 208 210
+ 15 + 12 + 12 + 13 + 11 + 10
21 324 326 333 332 327 324
21 + 22 + 26 + 22 + 17 + 20
- 0 241 248 256 254 246 244
~ 21 + 25 + 11 + 19 + 16 + 18
260 270 271 273 267 264
+ 16 + 20 + 15 + 18 + 16 + 16
0-21 114 116 123 119 119 114
. + 14 + 18 + 21 + 17 + 12 + 19
0-21 19 21 16 19 21 20
+ 13 + 19 + 14 + 19 + 15 + 10
121 127 133 129 122 124
(1,5,8,12,15,19 +7 + 14 + 10 + 14 +8 + 11
~ 1)
- 245 232 246 249 253 248
(1,5,8,12,15,19 + 23 + 30 + 30 + 23 + 26 +21
)
100 100 100 100 100 100
22.0 22.1 22.1 21.8 22.0 21.9
+0.4 | 0.5 | +£04 | +£0.4 | +£0.3 + 0.4
13.1 11.1 11.7 12.7 12.6 12.4
+1.7 | 3.0 | +22 | +23 | +1.1 +1.6
12.2 10.4 10.6 11.7 11.9 11.4
19 | £33 | +26 |23 | +1.2 +1.6
( p 0.05 p 0.01)
( p 0.05 p 0.01)
«C > !




pg/kg 0 0.2 1 5 25 10
mg/Kkg
13 13 12 13 13 13
260 270 271 273 267 264
(@) £16 | £20 | +15 | +18 | £+16 | +16
(mg) 15.3 15.3 | 15.4 | 15.1 | 14.5 15.4 | 10 mg/kg
+1.0 +20 | +2.1|+£15 | +2.1 +2.2
(mg) 17.0 17.1 | 16.2 | 18.9 | 17.6 17.7
+ 3.5 +1.9 | +3.3 | £58 | +£4.8 2.7
) 10.58 | 11.03 | 10.84 | 11.12 | 11.03 | 11.53a
+0.49 |+1.54|+£0.82|+0.94|+1.31| +0.69
((0)) 1.87 1.84 1.85 1.86 1.82 1.89
+0.18 |+0.08|+0.14|+0.16|+0.13| *+0.14
( )(mg) 89.6 86.2 87.2 88.9 83.8 84.6
+10.3 |+11.5|+12.0|+10.1| £9.4 | +£11.3
( )(mg) 79.6 87.6 78.4 85.8 80.0 81.8
+125 |+125|+11.3|+14.1| £7.4 | £10.3
(mg) 389 372 345 381 361 379
+ 115 + 87 +90 | £126 | £ 76 + 95
(mg ) 5.9 5.7 5.7 5.5 5.5 5.8
+ 0.5 +0.8 | +£0.9| +£06 | +0.7 + 0.8
(mg%) 6.5 6.4 6.0 6.9 6.7 6.7
+1.4 +0.9 | +1.4 | £20 | 2.1 0.9
(g ) 4.08 4.08 4.00 4.08 4.13 4.361
+0.27 |+0.38|+0.29|+0.30|+0.34| £0.23
(g%) 0.72 0.69 0.68 0.68 0.68 0.72
+0.05 |+0.04|+0.04|+0.05|+0.04| £0.06
( () 34.6 32.0 | 32.2 | 32.7 | 31.5 32.1
+4.8 +3.9 | +45 | £40 | +4.2 +4.3
( y(mg ) 30.6 32.4 29.1 31.5 30.0 31.0
+ 4.2 +3.6 | +49 | +£51 | +2.4 + 3.8
(mg ) 149 138 128 142 136 143
+ 43 + 33 + 37 + 54 + 35 + 35
1/13 0/13 0/12 0/13 0/13 0/13
p 0.05 p 0.01)
p 0.05 p 0.01)
« ) !




pg/kg 0 0.2 1 5 25 10
mg/kg

13 13 12 13 13 13

0.0 0.1 0.1 0.2 0.0 0.2
+0.0|+0.3|+03|+0.4|+0.0| +0.4

/ 0.51 | 0.50 | 0.50 | 0.48 | 0.50 0.48
93.3 | 92.5 | 90.3 | 92.3 | 94.6 92.1
+55 |+13.8|+14.5| +7.8 | +6.0 | +8.1

4 98.4 | 97.9 | 100.0 | 98.1 | 95.6 98.1
+3.1|+4.0| +00 | +3.8|+13.9| +3.6

21 100.0 | 99.4 | 99.4 | 99.4 | 99.3 9.1
+0.0 |+2.1|+22 | +2.3|+25| +9.4

0 5.6 5.9 5.9 5.6 5.6 5.6
+0.4|+06|+03|+0.4|+05]| +0.4

21 34.5 | 38.0 | 38.1 | 35.1 | 37.0 35.9
+53 |[+10.0| +5.7 | +4.7 | +4.5| +5.7

70 288 296 293 287 284 295
+16 | +35 | +21 | +16 | + 17 + 22

0 5.2 5.5 5.5 5.3 5.3 5.2
+05|+0.6 | +03|+0.4|+0.4| +0.4

21 33.5 | 37.0 | 37.8 | 34.0 | 35.8 35.2
+53|+9.1|+50| +4.8 | +3.8| +5.0

70 188 189 191 188 181 191
+13 | +17 | +14 | +10 | + 12 + 10

0 21 28.9 | 32.1 | 32.3 | 29.5 | 31.4 30.3
+53|+96 | +56 | +45 | +4.2| +£5.5

21 70 254 258 255 252 247 259
+13 | +28 | +16 | +13 | + 14 + 17

0 21 28.3 | 31.5 | 32.4 | 28.7 | 30.5 29.9
+52 | +87 | +51|+4.6 | +3.6]| +4.6

21 70 154 152 154 154 145 155
+11 | +11 +9 +8 + 11 + 7

4 437 | 451 | 4.69 | 4.73 | 4.34 4.49
(mm) +0.67|+0.74|+0.73|+0.54|+0.85| +0.95

4 2.11 | 2.12 | 2.19 | 2.27 | 2.11 2.17
(AGD) (BVBW) | +0.30|+0.28|+0.28|+0.25|+0.37| +0.42
0 2.05 | 2.15 | 2.26 | 2.27 | 2.07 2.10
+0.46 |+ 0.46 |+ 0.42 |+ 0.40 |+ 0.61 | + 0.61

4 1.00 | 1.02 | 1.07 | 1.10 | 1.02 1.03
(BVBW) | +0.21|+0.19|+0.18 |+ 0.18 |+ 0.29| + 0.28

14 0 0 0 0 0 0

() +0 +0 +0 +0 + 0 + 0

14| 100 100 100 100 100 100

() +0 +0 +0 + 0 + 0 + 0

44.8 | 46.2 | 44.0 | 45.7 | 45.5 46.0
() +2.0 | +21 | +22 | +2.1|+2.1| +2.7

30.9 | 30.5 | 29.8 | 30.6 | 30.4 30.9
() +26 | +33|+20 | +2.1|+25]| 2.5

) 4.07 | 4.10 | 4.04 | 4.16 | 4.07 4.07
+0.08|+0.28|+0.10|+0.18|+ 0.15| + 0.17

A p 0.05 p 0.01)
v p 0.05 p 0.01)
( ) 1 )




pg/kg 0 0.2 1 5 25 10
mg/kg
13 13 12 13 13 12
1297 1586 1041 992 1090 1040
+ 652 | +470 | + 445 | £ 674 | £ 330 | + 525
77 90 72 53 76 72
+ 29 + 31 + 32 + 30 + 25 + 33
13 12 11 13 13 13
1745 1639 1619 1366 1380 1512
+ 741 | £ 659 | £ 797 | £ 686 | £ 591 | + 511
95 87 73 79 81 87
+ 31 + 27 + 21 + 27 + 40 + 40
p 0.05 p 0.01)
p 0.05 p 0.01)




ug/kg 0 0.2 1 5 25 10
mg/kg
13 11 11 12 13 12
| 30 26 24 24 25 19
34.2 | 34.1 | 36.6 | 33.8 | 36.7 | 35.7
(@) £57 | +54|+34|+6.3|+51]| 6.2
@) 1.32 | 1.32 | 1.43 | 1.28 | 1.40 | 1.65a |10 mg/kg
+0.17 |+ 0.20 | £ 0.20 | + 0.22 | £ 0.28 | + 0.29
(  )(mg) 362 | 372 | 398 | 356 | 390 371
+50 | +67 | +49 | +43 | 65 | +67
(  )(mg) 10.2 | 11.8 | 11.8 | 11.7 | 11.8 | 11.9
+2.1 | +3.1 | +1.4 | +4.0| 1.7 | +2.4
(  )(mg) 172 | 169 | 185 | 162 | 180 177
+32 | +28 | 23 | £35 | 23 | 42
( )(mg) | 31.0 | 30.1 | 29.9 | 30.1 | 32.4 | 30.0
+4.3 | +5.8 | £3.2 | +5.2 | +45]| +4.1
(ng) 31.7 | 31.9 | 34.1 | 33.0 | 33.7 | 33.7
+5.0 | +7.1 | +4.0 | +4.5 | 53| +3.6
(ng) 20.3 | 21.2 | 22.6 | 20.7 | 23.4 | 18.3
+52 | +4.4 | £3.0 | +4.5 | 55| +4.3
38.8 | 37.7 | 38.5 | 40.5 | 36.3 | 41.8
(ng) +5.3 |+11.8| 8.1 | +7.9 |+14.6| +11.4
N g ) 3.89 | 3.91 | 3.91 | 3.82 | 3.78 | 4.62a
+0.46 |+ 0.63 |+ 0.48 |+ 0.52 |+ 0.31 | + 0.27
( (Mg ) 1071 | 1093 | 1090 | 1067 | 1060 | 1040
+117 | +114 | +79 | +£8 | £56 | +65
C (Mg ) 30.1 | 34.4 | 32.4 | 34.5 | 32.3 | 33.4
+57 | +5.6 | £3.0 | +6.9|+4.2]| 3.7
C (Mg ) 502 | 496 | 508 | 478 | 492 490
+33 | £33 | £47 | £52 | £22 | +46
«C ) 92.9 | 89.0 | 82.4 | 90.2 | 8.9 | 85.8
(ng ) +14.8|+13.5| £9.1 |+12.1|+12.3| + 12.2
(ng ) 94.5 | 93.9 | 94.4 | 99.1 | 92.3 | 96.3
+16.7 |+ 15.9 |+ 12.5 |+ 14.5 | £ 10.5 | + 12.0
(g ) 59.0 | 63.1 | 62.3 | 61.3 | 63.5 | 51.3
+9.6 |+14.5| £9.4 | +7.9 [£10.1| +9.6
115.8 | 109.8 | 107.0 | 122.6 | 98.5 | 116.8
(ng ) +19.0 |+ 23.9 |+ 24.8 |+ 28.6|+34.2| +17.9
0/30 | 0/26 | 0/24 | 0/24 | 0/25 | 0/19
( p 0.05 p 0.01)
( p 0.05 p 0.01)
C > l




ug/kg 0 0.2 1 5 25 10
mg/kg
13 11 11 13 12 13
\ 26 23 25 27 25 27
33.7 | 35.6 | 37.2 | 34.8 | 34.1 35.3
© +6.0 | +6.9 | +4.9 | +54|+4.9| 5.2
() 1.22 1.31 1.34 1.29 1.23 1.61a |10 mg/kg
+0.17 |+ 0.27 |+ 0.24 |+ 0.16 | + 0.14 | + 0.20
(g 375 400 405 385 387 385
+57 | £84 | +68 | £42 | +42 + 56
(  )(mg) 11.6 | 14.0 | 14.0 | 13.0 | 12.3 12.3
+2.9 | £4.2 | 1.2 | £23 | +2.4| +2.3
(g 10.0 | 10.8 | 11.8 | 9.9 | 11.5 11.4
+4.0 | £2.7 | +2.6 | £2.6 | £2.9 | +2.7
(ng) 24.4 | 26.4 | 25.8 | 23.7 | 25.1 24.9
5 +3.6 | £7.3 | 4.1 | £3.6 | +4.7| +2.6
= @ ) 3.67 | 3.70 | 3.59 | 3.76 | 3.63 | 4.58a
+0.41 |+ 0.41 |+ 0.39 |+ 0.50 | + 0.37 | +0.35
(¢ g ) 1126 | 1123 | 1086 | 1117 | 1141 1093
+114 | £84 | +68 | £97 | +79 + 69
(¢ g ) 34.3 | 38.7 | 38.0 | 37.4 | 36.3 34.9
+59 | +43 | +3.6 | £53 | +6.2 | +3.3
(¢ g ) 28.7 | 30.2 | 31.7 | 28.2 | 33.4 32.1
+96 | +46 | +49|+49|+65| +5.9
mg ) 73.7 | 74.3 | 69.4 | 68.4 | 74.1 71.4
+9.3 |+14.1| +8.4 | £8.0 |+11.2| +9.7
0/26 | 0/23 | 0/25 | 0/27 | 0/25 0/27
( p 0.05 p 0.01)
( p 0.05 p 0.01)
« ) !




ng7kg 0 0.2 1 5 25 10
mg/Kkg
13 13 12 13 13 13
| 25 19 19 22 25 20
= 289 208 202 288 286 299
g +16 | £33 | +22 | +18 | +23 + 22
(ng) 10.5 | 10.7 | 10.5 | 10.7 | 10.3 11.1
+08 | +16|+15|+1.3|+15]| +1.0
C () 18.0 | 17.7 | 16.7 | 17.1 | 18.3 18.9
+15 | 4.4 | +29 | +27|+3.0]| 2.5
@ 11.69 | 12.41 | 12.00 | 11.74 | 11.82 | 12.38
+0.87|+1.92|+0.80|+0.66|+1.23| +1.12
C ) 1.92 | 1.99 | 1.90 | 1.93 | 1.89 2.03
+0.16 |+ 0.20 | +0.17 |+ 0.14 |+ 0.11 | +0.18
C  )(mg) 51.9 | 57.5 | 51.7 | 53.4 | 50.3 51.2
+6.4 | +78|+6.0| +6.1|+6.3| +6.8
C ) 3.00 | 3.14 | 3.11 | 2.97 | 2.95 3.00
+0.13|+0.43|+0.24|+0.20|+0.18| +0.23
(  (mg) | 684 716 718 687 683 695
+43 | +105 | +72 | +54 | +53 + 98
(ng) 879 978 938 919 011 894
+93 | +140 | +115 | £ 154 | +93 | + 158
(ng) 251 282 287 273 268 254
+34 | +46 | +47 | +48 | +48 + 70
614 686 665 671 637 673
(n) +82 | +125 | +74 | +71 | £97 | + 104
\‘
o g ) 3.7 3.6 3.6 3.7 3.6 3.7
+0.2 | +03|+03|+04|+05]| +0.3
( (g ) | 6.3 6.0 5.8 5.9 6.5 6.4
+0.6 | +1.3|+1.1|+08|+1.4| +0.9
CED) 4.04 | 4.15 | 4.12 | 4.09 | 4.13 4.14
+0.23|+0.34|+0.23|+0.25|+0.290| +0.28
C )@ ) 0.67 | 0.67 | 0.65 | 0.67 | 0.66 0.68
+0.05|+0.04|+0.03|+0.03|+0.04| +0.05
C (g ) 17.9 | 19.4 | 17.7 | 18.6 | 17.7 17.1
+21 | 24| +13|+16|+25]| 1.6
C @) 1.05 | 1.06 | 1.07 | 1.04 | 1.04 1.01
+0.07 |+0.11 |+ 0.08 |+ 0.06 | + 0.06 | + 0.06
237 241 246 240 239 232
ng ) +12 | £27 | +15 | +13 | +13 + 23
(g ) 305 331 324 320 320 298
+28 | £58 | +54 | +44 | +37 + 47
g ) 87 95 99 95 94 85
+10 | £17 | +16 | +15 | + 16 + 22
212 233 229 233 223 225
(ng) +23 | £51 | +31 | +18 | + 28 + 25
0/25 | 0719 | 1/19 | 1/22 | 1/25 0/20
A ( p 0.05 p 0.01)
v ( p 0.05 p 0.01)
C ) 1 l




ug/kg 0 0.2 1 5 25 10
mg/kg

13 12 11 13 13 13

| 23 20 18 25 23 23

191 192 199 195 187 195

@ +14 | +17 | +17 | £12 | 20 + 15
(mg) 12.3 | 12.5 | 12.6 | 11.6 | 12.1 12.0
+1.7|+15|+1.4|+18|+1.8| +0.9

(  )(mg) 16.3 | 15.3 | 15.7 | 14.1 | 14.4 15.3
+3.0|+22|+23|+19|+29| +2.4

(@) 7.08 | 7.18 | 7.23 | 7.05 | 6.95 7.14
+0.54 | +0.82|+0.62|+0.69|+0.84| +0.57

C )@ 1.36 | 1.38 | 1.39 | 1.36 | 1.37 1.41
+0.11 |+ 0.12 |+ 0.14 |+ 0.09 | + 0.11 | + 0.09

(  )(mg) 68.0 | 68.0 | 69.3 | 66.7 | 65.1 67.6
+7.4 | £6.4 | +52 | +9.2 | +7.4| +£7.6

(  )(mg) 78.7 | 84.3 | 89.8 | 78.3 | 85.8 87.0
+10.0| +8.7 | +9.6 |+10.9|+11.8| +11.5

(mg) 536 553 564 549 532 561
- +63 | £83 | +55 | +81 | +96 + 57

© (mg ) 6.4 6.5 6.3 5.9 6.5 6.2
+0.7|+0.4|+07|+09|+08]| +0.5

( Dd(mg )| 8.5 8.1 8.0 7.3 7.8 7.9
+1.7 | +13|+1.4 | +1.1|+15]| +1.1

@ ) 3.70 | 3.74 | 3.63 | 3.61 | 3.71 3.67
+0.15 |+ 0.23 |+ 0.12 |+ 0.25 |+ 0.27 | + 0.19

( )@ ) 0.71 | 0.72 | 0.70 | 0.70 | 0.74 0.73
+0.03|+0.03|+0.04|+0.04|+0.04| +0.03

( )(mg ) 35.6 | 35.6 | 34.8 | 34.1 | 34.9 34.8
+33|+3.2|+20|+3.6|+3.4| +3.9

( D(mg ) 41.2 | 44.1 | 45.3 | 40.2 | 46.1 44.8
+48 | +4.1 | +46 | +52|+6.1| +£5.0

mg ) 281 290 284 282 286 289
+37 | 52 | +30 | +43 | +50 + 28

0/23 | 0/20 | 0/18 | 0/25 | 0/23 0/23

p 0.05 p 0.01)
p 0.05 p 0.01)
« D f !

10




pg/kg 0 0.2 1 5 25 10
mg/kg
10 mg/kg
0/13 0/11 0/11 1/12 0/13 | 12/12a
(D &7,
N 5) 5 ug/kg
[
10 mg/kg
0/13 0/11 0/11 0/13 0/12 8/13 A
(7,
0/13 1/11 0/11 0/13 1/12 1)
N (€)) 1D 0/13
( p 0.05 p 0.01)
( p 0.05 p 0.01)

11




10

pg/kg 0 0.2 1 5 25 10
mg/Kg
13 13 12 13 13 13
26 22 19 25 25 23
3/26 | 0/22 | 0/19 | 0/25 | 1/25 0/23
0/26 | 0/22 | 0/19 | 0/25 | 0/25 1/23
0/26 | 0/22 | 0/19 | 0/25 | 0/25 1/23
13 13 12 13 13 13
26 21 19 25 23 23
(@) 374 379 380 371 367 380
+25 | £51 | £24 | £25 | +26 + 32
C )@@ 3.34 | 3.56 | 3.47 | 3.33 | 3.41 3.15
+0.14 |+ 0.38 |+ 0.28 | + 0.20 | + 0.28 | + 0.68
1067 1112 1089 | 1058 | 1080 1012
C )H(mg) +59 | +129 | +82 | +89 | +72 + 151
(mg) 1657 1738 1601 | 1591 | 1634 1663
+133 | £121 | £ 185 | + 117 | + 155 | =+ 155
(mg) 399 436 418 420 414 402
- +54 | £52 | £49 | £66 | *61 + 55
= [EEDICD) 0.90 | 0.95 | 0.92 | 0.90 | 0.93 0.84
+0.09|+0.12 |+ 0.06 |+ 0.05| + 0.05| + 0.20
287 296 288 286 296 269
C )(mghk) +14 | +28 | +22 | +25 | +19 + 50
(mg%) 446 468 423 431 447 442
+35 | £74 | £54 | £41 | +41 + 61
(mg%) 108 117 110 114 113 107
+15 | £22 | £11 | £18 | + 16 + 18
() 80.3 | 79.2 | 78.6 | 78.6 | 79.0 66.5
+43 | +£3.6 | +3.8|+2.8| +3.6| +£29.1 |10mg/kg
() 18.3 18.4 | 18.0 | 16.3 | 17.8 15.9
+6.3 | 54 |52 | +48 | +£3.6| £8.0
(u m/s) 328.7 | 329.6 | 329.3 | 330.5 | 330.2 | 292.4
+18.0|+11.0|+14.0|+ 11.6 |+ 10.8| + 97.5
() 2.2 1.6 1.6 1.6 1.4 14.7
+1.1 | +08 | +0.6 | +05|+0.7| +32.2
() 2.2 1.6 1.5 1.5 1.3 14.5
+1.1 | +£09 | +05|+05| +0.7| +32.0
() 0.0 0.1 0.1 0.0 0.1 0.4
+0.1 | +0.1|+0.1|+0.1|+0.1| #£0.9
(x 10°) 291.3 | 302.7 | 294.5 | 302.0 | 330.5 | 269.7
+54.5|+50.4|+75.4|+47.6|+42.7| +129.0
/9 1245.6 | 1238.0 | 1254.8 | 1327.9 | 1299.1 | 1124.0
(x 105 + * * * * *
155.9 | 171.6 | 236.1 | 188.1 | 209.9 | 502.7
A ( p 0.05 p 0.01)
v ( p 0.05 p 0.01)
C ) 1 l

12
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