ANNEX 7

Results of Assay and Testsin Evaluation of the Endocrine Disrupting

Activitiesin Fish(Medaka)

4-tert-octylphenal

1. Vitdlogenin Assay
Tabel Reslits
Treatment Mortalitv Hepatosomatic Index (%) Vitdlogenin (ng/mg liver)
(%) mae femae mae femae

Control 0 19+10 48+10 36+35 1,500+ 320

Solvent 0 18+09 40+11 1412 1,800 +1,300

control

12.7(ugh) 0 20+06 44+08 19+12 1,800+ 540
27.8 (ua/L) 0 18+0.3 4006 36+44 1,900 +510
64.1 (Ug/L) 0 22408 43+11 190 + 370%* 1,500 + 400
129 (ug/L) 6.3 26+03 38+09 2,300 +1,100%* 3,000+ 2,900
296 (ug/l) 0 28+06 42+09 6,100 +1,800** 3,300 + 1,900**

Statistically significant differences from control group(**indicates P<0.01, *indicates P<0.05)

2. Partial LifeCyde Tet

Table2-A Resits
Treatment Hatchability Time to hatchina Mortality Total length Body weight
(%) (Day) (%) (mm) (maq)
Control 98+33 9.1+03 50+33 262+21 188+ 35
Solvent control 98+33 90+0.1 50+64 262+20 157+ 35
6.94 (uglL) 9%5+6.4 89+0.1 36+42 266+18 163+37
114 (uglL) 98+33 90+0 51+64 266+15 169+ 34
237 (uglL) 100+0 89+0.1 20+ 12¢ 27.3+1.6%* 187+39"
481 (uglL) 9%5+6.4 90+0 19+39 261+17 167 +34
94.0 (ug/l) 97+6.7 90+0 55+73 255+21 150+ 39
Table2-B Resuts (Continued)
Treatment Gonadosomatic No.of ~ No.of males  Hepatosomatic Index Vitdlogenin
Index (%) fishes  withtestis- (%) (ng/mg liver)
mde femde ova/No. of mae femae mae femae
males
Control 0.47+02 1.8+18 20 0/10 22406 31+05 1.9+18 810600
Solvent 0.85+0.9 29%29 20 09 21+07 35+06 08307  810£770
control
6.94 (ugll) 0.78+0.3 4529 20 0/10 2.8+0.6* 38+08 54+45 1,600+ 1,000
11.4 (uglL) 0.88+0.4 4.4+3.0 20 /9 27+05 3308 13+ 2,300+ 1,700
9.4**
237 (ug/L) 07103 3.2+33 20 2/10 * 2.8+ 0.8 41+  17+19** 1,700+ 1,300
0.7+
481 (ug/L) 0.64+02 28+24 20 3/10 * 24+07 39+07 140+  3,600+1,400%
190**
94.0 (ugL) 0.39+0.4  0.60 + 20 5/10 ** 33+06** 4.0+09 500+ 4,000+ 790%*
0.5** 880* *

Statistically significant differences from control group(**indicates P<0.01, *indicates P<0.05)
Statistically significant differences from solvent control group(”indicates P<0.01, i



3. Full LifeCydeTet

Teble 3-A gengrdion
Treatment  Hatchabilitv ~ Timeto  Mortalitv Tota Body No. No. of maleswith
(%) hatchina (%) length weight of testis-ova/No. of
(Day) (mm) (mg) fishes males
Control 100 8.5+0.3 1.7 305+ 1.3 269 + 32 20 0/8
Solvent 97+ 3.9 8.4+0.2 6.7 31.6+1.4 307 + 43 20 0/9
control
1.68 (ug/L) 88+ 11 8.1+0.2 8.4 31.7+18 310+ 62 20 0/10
4.27 (uglL) 92+8.4 8.2+0.4 5.8 315+1.2 298 + 35 20 0/10
9.92 (ug/L) 97+ 6.7 8.4+0.1 12 320+1.2 301+ 42 20 1/10
30.4 (ug/L) 88+ 6.4 8.3+0.4 11 321+15 322+ 50 20 5/7 **
82.3 (ug/L) 92+ 8.4 8.2+0.1 5.8 31.7+15 310+ 44 20 7/8 **
Teble3B R, genaration (Continued)
Treatment No. of Fertility Gonadosomatic Hepatosomatic Vitellogenin (ng/mg liver)
eggs (%) Index (%) Index (%) male female
male female male female
Control 653+89 97+33 081+01 75+15 17+06 55+18 10+ 15 1,600 + 740
Solvent 500+ 170 90+15 0.65+02 7.7+17 16+04 41+07 86+88 1,600 + 1,300
control
1.68 (ug)L) 659+130 97+12 086+02 7.6+15 14+05 42+15 85+88 1,700 + 780
427 (ug/lL) 667+60 98+21 098+02 80+07 1402 38+04 16 + 10 2,100 + 1,100
9.92 (ug/L) 631 + 80 93+74 093+02 83+12 18+08 3.5+£0.7 290 = 2,600 £ 2,400
640**
30.4 (ug/L) 520+150 92+8.0 092+03 78+19 19%0.1 45+0.8 630 = 4,900 * 2,600**
850* *
82.3 (ug/L) 45+87** 35+ 36* 1.0+0.3 8.2+3.38 26+ 3.9+£0.7 2,800 11,000 *
0.7** 2,800* * 6,700* *
Teble 3-C gengrdtion
Hatchabilit ~ Timeto  Mortalitv Total Body No.of  No.of maleswith
Treatment y hatching (%) length weight fishes testis-ova/No. of
(%) (Day) (mm) (maq) males
Control 94+7.6 9.7+04 1.7 28.7+1.6 252 + 45 20 0/11
Solvent 80+ 29 9.4+0.6 6.7 289+ 1.7 253+ 41 20 0/12
control
1.68 (ug/L) 90+ 14 9.2+0.4 6.7 282+ 1.7 242 + 39 20 0/14
4.27 (uglL) 92+7.8 9.4+05 8.3 28.7+1.7 243 + 37 20 0/11
9.92 (ug/L) 96 + 6.8 9.5+ 0.6 0 28.3+2.1 243 + 27 20 0/8
30.4 (ug/L) 97+ 7.4 9.5+ 05 0 28.7+1.1 243 + 30 20 4/8 **
82.3 (uo/L) 51+ 49 9.6 +0.3 6.1 28.8+ 1.0 252 + 28 20 10/15 * *
Teble 3D generation (Continued)
Treatment Vitdlogenin(ng/mg liver)
made femde
Control 31+26 1,700 + 1,000
Solvent 43+50 1,500 + 1,000
control
1.68 (ug/L) 3.1+44 990 + 920
4.27 (ug/L) 6.5+ 19 2,300 + 1,100
9.92 (ug/L) 24 + 20%* 3,200 + 1,200**
30.4 (ug/L) 42 + 29%* 4,300 + 2,000**
82.3 (uo/L) 22+ 2% 6,200 + 540**

Statistically significant differences from control group(* *indicates P<0.01, *indicates P<0.05)



Di-n-butyl phthalate

1Vitdlogenin Assay
Table 1 Reslts
Treatment Mortality Hepatosomatic Index (%) Vitdlogenin (ng/mg liver)
(%) mde femde mde femde
Control 0 19+04 46+09 05+01 1,200 +580
Solvent control 0 1.8+06 41+12 08+0.8 1,200 +580
244 (Ug/L) 0 20+06 41+12 05+0.2 950+ 720
55.3 (Ug/L) 0 21+10 44+08 07+03 1,200 + 560
133 (ug/L) 0 23+07 45+11 07+05 660 + 610
328 (uglL) 5 25+06* 56+18 04+01 790 + 780
822 (ug/L) 0 28+0.6** 43+09 04+01 1,100 + 880

Statistically significant differences from control group(**indicates P<0.01, *indicates P<0.05)

2Partid LifeCydeTet
Tahe2-A Relts
Treatment Hatchability Timeto hatchina Mortality Total length Body weight
(%) (Day) (%) (mm) (maq)
Control 97+39 10+0.1 86+6.6 2095+14 256 + 42
Solvent control 97+39 10+0.2 11+44 206+13 256 + 41
7.09 (ug/L) %B+64 98+0.1 12+86 298+15 266 + 50
21.9 (ug/L) 87+14 9.8+0.2 89+10 295+14 259 + 46
72.8 (ug/L) 97+39 99+0.1 21+51* 30.1+15 269+ 38
235 (ug/L) 100 10403 48 +18 206+17 269 + 48
850 (ug/L) 83+ 10* 16+07 100 - -
- indicates 100% mortality
Teble 2-B Reauits(Continued)
Treatment Gonadosomatic No.of  No.of males  Hepatosomatic Index Vitdlogenin
Index (0/0) fishes with testis- (0/0) (ng/mg ||Ver)
mae femae ova/No. of mae femde mae femde
males
Control 064+0.2 39%25 20 0/10 3.4+09 41+0.6 24+3.8 1,200+ 950
Solvent 0.68+0.2 2527 20 0/12 32%1.0 50+14 0.83+1.6 760+ 1,200
control
709(ug/l) 061+02 39x34 20 1/11 3609 56+06* 35+33 1,400+
1,200
219(ug/l) 0.63+£03 45x4.0 20 0/12 35+1.2 44+1.0 1.2+2.6 1,400+ 840
728(ua/l) 0.73+03 46x38 20 2/12 * 32+1.1 43+0.8 41+8.0 1,200+
1,300
735 (ug/l) 0.63+0.3 2.8+3.6 20 0/9 3.4+0.8 42+1.0 37+5.6 360+ 730
850 (ua/l) - - - - - - -

-indicates 100% mortality
Statistically significant differences from control group(**indicates P<0.01, *indicates P<0.05)



3Full LifeCydeTes

Table3A | genardion
Hatchability =~ Timeto  Mortalitv Total Body No. of maleswith
Treatment (%) hatchina (%) length weight No. testis-ova/No. of
(Day) (mm) (mg) of males
fishes
Control 92+8.4 9.9+0.3 13 29.1+14  236+44 20 /8
Solvent 95+ 6.4 10+ 0.4 18 296+12  245+35 20 0/9
control
2.61 (ug/L) 98+ 3.3 9.8+0.2 12 286+15  218+39 20 1/8
7.52 (ug/L) 97+3.8 9.8+0.2 16 293+13  239+34 20 0/11
23.9 (uglL) 95+ 6.4 10+0.3 5.6 29.1+14  233+38 20 0/6
74.5 (ug/L) 95+ 6.4 10£0.1 24 30117  259%49 20 1/9
233 (ug/L) 98+ 3.3 10£0.2 15. 286+1.8  226+50 20 2/8 *
Table 3-B gengration(Continued)
Treatment ~ No.of  Fertility  Gonadosomatic Index ~ Hepatosomatic Vitdlogenin
eggs (%) (%) Index (%) (ng/mg liver)
mae femde mae femde mde femde
Control 560+210 94+65 078+02 93+16 13+04 42+08 14.0+30 2,000+ 2,000
Solvent 625+130  87+26 0.89+02 81+09 15+03 42+07 7.0+63 1,600+ 950
control
261 (ugl) 602+110 9656  086+02 75+07 14+03 40+07 99+95 1,500+ 890
752 (ugL) 668+100 94+89  092+02 80+09 14+02 40+03 15+94 1,400+ 330
239 (ugl) 543+110 94+31  11+01* 90+05 13+04 45+06 81+74  1,800+470
745 (ugl) 554+180  97+1.6  092+02 7.8+11 16+04 38+13 13+13 1,700+ 520
233 (ug/l) 539240  91+11 097+03 94+26 18+02 44+10 46+40 2100+ 2200
Tade3CH genadion
Hatchabilit ~ Timeto  Mortalitv Total Body No. of maleswith
Treatment y hatching (%) length weight No. testis-ova/No. of
(%) (Day) (mm) (mg) of males
fishes
Control 87+ 8.9 9.4+ 0.6 0 30.7+12  276+39 20 0/9
Solvent 85+ 11 9.4+ 05 0 305+1.4  281+39 20 o7
control
2.61 (ug/L) 89+ 8.8 9.1+0.6 0 30.8+12  274+34 20 2/10
752 (ugll) 94+ 6.4%* 9.4+ 05 1.7 317+ 297 + 41* 20 2/113*
1.1**
23.9 (uglL) 7221 8.6+ 1.1 1.7 30.8+1.3  283+33 20 111
74.5 (ug/L) 90+ 12 9.8+ 0.4 0 30.8+1.3  290+31 20 1/14
233 (ug/L) 94+6.6F  11+1.2%* 3.3 302+12  292+39 20 0/9
Table 3D F generation (Continued)
Treatment Vitdlagenin(ng/mg liver)
mde femde
Control 08+1.1 440 £ 720
Solvent ND 470 + 1,000
control
2.61 (uglL) 3.8+5.0¢ 1,700 + 820%*
7.52 (ug/L) 9.1+ 8.5%* 1,600 * 1,100*
23.9 (uglL) 1429 1,200 + 580%*
74.5 (ug/L) 3.3+ 2.7%* 850 + 790
233 (ug/L) 25+3.0 730 + 570

Statistically significant differences from control group(**indicates P<0.01, *indicates P<0.05)



Di-(2-ethylhexyl) phthalate

1Vitdlogenin Assay
Table 1Results
Treatment Vitdlooain (na/ma liver) Hepatosomatic Index (%)
14 days 21 days 14 days 21 days
Control ND 0.53+0.13 1.5640.27 1.4440.21
Solvent control 0.5540.21 ND 1.5040.27 1.4640.24
19 (ug/L) 0.6240.46 ND 1.4640.33 1.59+0.19
43 (ugl/L) ND ND 1.7440.27 1.3340.28
96 (ug/L) 0.58+0.31 ND 1.60+0.38 1.59+0.32
210 (pg/L) ND ND 1.5440.18 1.4440.34
410 (pg/L) ND ND 1.7440.22 1.39+0.31
Statistically significant differences from control group(**indicates P<0.01, *indicates P<0.05)
2Partid LifeCydeTet
Table2-A Realts
Trestment Hatchebility Timeto hatching Mortality Totd length Body weight
@0 (Day) @0 (mm) (M)
Contrd B+7.7 88+05 00+0.0 303+15 271+43
Solvert contral B+3.3 92+0.2 19+39 04+1.6 25+52
110(ugL) 93+0 90+0.3 18+36 0.7+15 290+ 45
284 (uglL) 100+0 91+01 00+0.0 301+20 27/0+58
734 (ugl) B+10 91+01 00+0.0 305+16 263+49
186 (ugl) B+64 90+0.1 18+36 302+20 261+51
446 (uolL) H+6.8 90+0.2 21+42 03+20 264 +48
Table2-B Resits (Continued)
Treatme Gonadosomatic Index (%) No. of No.of males Hepatosomatic Vitdlogenin
nt male female fishes  with testis- Index (%) (ng/mg liver)
ova/No. of mae female mae female
males
Control 0.78+ 0.21 50+27 20 0/13 22+07 37+04 13+14 1,100+ 730
Solvent 0.71+0.23 6.2+ 3.6 20 0/10 20+02 39+04 28+36 1,600+ 1,000
control
11.0 0.82+0.27 38+26 20 0/12 18+06 39+13 2541 1,100+ 890
(Hg/L)
284 0.97 £ 0.40 43+29 20 0/10 16+07 3505 35+54 1,500+ 920
(Hg/L)
734 0.83+0.26 52+34 20 1/11 26+09 3704 0404 1,500+ 1,100
(Hg/L)
186 0.76 £ 0.26 6.4+ 39 20 0/10 23+06 4209 05x05 1,700+ 1,100
(Hg/L)
446 0.86 £ 0.37 6.0+ 33 20 0/12 23+0.7 3905 43%+93 1,200+ 570
(Hg/L)

Statistically significant defferences from control group(**indicates P<0.01, *indicates P<0.05)



Di-cyclohexyl phthalate

1Vitdlogenin Assay
Taoe 1 Reslts
Treatment Vitdloognin (no/ma liver) Hepatosomatic Index (%)
14 days 21 days 14 days 21 days
Control 055+0.21 ND 155+0.13 142+0.20
Solvent control ND ND 167+0.21 1.40+0.26
18 (ML) ND ND 158+0.28 1.39+0.18
38 (Hgl/L) 0.53+0.13 ND 156+0.23 1.61+0.22*
87 (ug/L) ND ND 1.88+0.37* 156+0.21
190 (Hg/L) ND ND 1.84+0.26* 1.50+0.20
390 (Mg/L) ND ND 2.04+0.37** 155+0.39
Statistically significant differences from control group(**indicates P<0.01, *indicates P<0.05)
2Partid LifeCydeTes
Table2-A Reslts
Treatment Hatchability Time to hatchina Mortality Total length Bodv weiaht
(%) (Day) (%) (mm) (mQ)
Contrd B+33 97+02 0+0 280+14 20+ 36
Solvert control R+13 92+0.3 33+6.7 273+28 290+50
0429 (ug/L) 1000 91+0.1 18+3.6 288+ 15 25+471
141 (ug/L) 93+94 91+01 76+11 284+23 241+44
4.39 (uglL) R+84 91+01 56+7.3 300+ 16** 20+47
133 (uglL) 100+0 93+04 0+0 200+ 1.7%* 237+45
35.8(ugll) 0+86 91+01 13+10 208+18* 266+48
Table 2B Rests (Continued)
Treatment Gonadosomatic No.of No.of males  Hepatosomatic Index Vitdlogenin
Index (%) fishes with testis- (%) (ng/mg ||Ver)
mae femae ova/No. of mae femae mae femde
males
Control 075+02 43+33 20 0/13 27+07 36+10 18+24 1.600+ 1.500
Solvent 0.74+0.2 52+33 20 0/12 25+04 4007 22+24 1.800+1.300
control
0.429 083+0.2 55+31 20 0/13 24+04 36+09 38+34 2.100+ 1.100
(ug/L)
141 069+0.2 29+26 20 0/13 24+06 3.0+05 47+47 1.600+ 1.400
(ug/l)
4,39 085+03 58+37 20 014 22+06 36+05 12 +16** 1,800+ 660
(ug/l)
133 0.76+0.2 39+28 20 0/11 21+05 32+0.7 1.3+20 2400+ 1.900
(ug/l)
358 11+£03** 59+31 20 1/10 22+09 37+£10 27121 2.900+ 3.300
(ug/L)

Statistically significant differences from control group(* *indicates P<0.01, *indicates P<0.05)

Statistically significant differences from solvent control group(indicates P<0.01,

e



Di-ethyl phthalate

1Vitdlogenin Assay
Table 1 Results
Treatment Vitdloogain (na/ma liver) Hepatosomatic Index (%)
14 days 21 days 14 days 21 days

Control 44411 134101 2.05+0.11 1.65+0.13
8.1 (na/L) 21402 23406 1.95+0.19* 1.75:0.34
26.8 (Lg/L) 48+15 18405 1.87+40.13* 1.64+0.11
119.8 (Hg/L) 27+0.38 22+08 2.0040.15* 2.41+0.76
355.8 (Hg/L) 24404 10£01 1.9140.14* 1.61+0.10
1,053.3 (hg/L) 2.5480.7* 12+0.2 1.98+0.11* 1.76+0.06

Statistically significant differences from control group(**indicates P<0.01, *indicates P<0.05)

2Partid LifeCydeTet
Tahe2-A Relts
Treatment Hatchability Timeto hatchina Mortality Total length Body weight
(%) (Day) (%) (mm) (mg)
Control 81 11.2+03 8.6 208+0.3 1645+6.6
06 (UglL) 80 123+04 38 206+02 158154
25 (uglL) 83 124 +04* 133 211402 167.7+45
84 (ug/L) o1 123+05* 176 215402 167841
360 (uglL) @ 11.8+03* 54 20.1+02* 1420+ 38*
1216 (ug/l) 88 11.3+£03 23 203+02 1405+ 3.9*
Table 2-B Resits (Continued)
Treastme Gonadosomatic Index (%)  No.of  No. of Hepatosomatic Index Vitdlogain
nt mde femde fishes  males (%) (ng/mg liver)
with mae femae mae femae
testis-
ova/No.
of males
Control  1.09+0.07 7.5440.19 20 010 449050  4.2440.60 016 +0.05 255.7+ 95.0
0.6 0.87+0.10 7.4040.21 20 0/10 4194036 3.85+0.52 0.21+£0.08 160.0+ 102.6
(ua/L)
25 1.02+0.06 7.34+0.19 20 0/10 3891042 4441042 118+0.76 196.7+ 80.0
(ua/l)
84 0.84+0.08 7.4610.15 20 0/10 3991044 3.83+0.49 052+0.18 150.7+ 136.4
(ua/l)
36.0 0.92+0.11 7.09+0.21 20 0/10 4461045 4.83+0.32 212+1.03 75.2+ 46.5*
(ua/l)
121.6 0.90+0.11 6.91+0.21 20 0/10 4961029 4.30+0.38 0.10+0.02* 70.9+ 50.6*
(ua/l)

Statistically significant differences from control group(**indicates P<0.01, *indicates P<0.05)



Butylbenzyl phthalate

1Vitdl i
ogenin Aszy Table 1Results
Treatment Vitdlooanin (no/ma liver) Hepatpspmatic Index (%)
14 days 21 days 14 days 21 days
Control 0.6:0.1 15:0.2 208+0.56 187+0.16
14.0 (Hg/L) 0.60.1 12402 235013 1674018
26.7 (Lg/lL) 0401 1301 1931008 200011
69.7 (hg/lL) 11+0.2 15:01 193011 1724012
337.1(ng/L) 0.810.2 13:01 2.37+0.16 212+0.26
1,045.4 (Lg/L) 2.6:0.5* 15:0.1 246+0.23 2244022
Statistically significant differences from control group(**indicates P<0.01, *indicates P<0.05)
2Partia LifeCydeTet
Tahe2-A Realts
Treatment Hatchability Timeto hatchina Mortalitv Total length Body weight
(%) (Day) (%) (mm) (maq)
Control °¢] 127+10 16.3 201+0.2 1209+ 3.6
0.7 A 11.1+0.7 17.0 203+0.2 1378+3.9
(MglL)
27 89 149+ 1.1%* 258 214+0.2* 1629+ 4.3 *
(hglL)
115 N9 154+1.1%* 313 214+0.2* 154.7+£3.8*
(hglL)
286 %6 121+0.7* 115 201+0.2 1319+31
(hglL)
95 86 142+11 30.2 20+0.2* 1794 +4.6:*
(ug/L)
Table 2-B Rests (Continued)
Treatme Gonadosomatic Index ~ No.  No. of Hepatosomatic Index Vitdlogenin
nt (%) of  males (%) (ng/mg liver)
made femde fish  with mae femde made femde
es tedtis
ova/No
. of
males
Control  0.83+0.07  7.40+026 20 (qQ 2144015  252+0.19 1.12+ 0.10 375.1+ 200.6
07 0.96+0.11 7.60+£0.21 20  0/10 2.07£0.22 2.55+0.18 1.47 + 0.36 457.7+ 164.6
(ug/L)
27 1.09+£0.08 7.63+0.19 20  0/10 2.68+0.29 2.99+0.24 1.43+£0.24 142.3+ 96.7
(ug/L)
115 1.12+0.08 743028 20 (10 245:031  3.62+038  158+0.23 90.9+ 28.4
(ug/L)
286 1.16+0.09 7.52+0.23 20 /10 2.81+0.37* 3.21+0.26 1.86+ 0.40 330.4+ 136.6
(ug/L) *
995 11740.07  755:031 20 (/10  3.302057  4.25+0.46  1.47+0.35 129.3+ 69.9
(ug/L)

Statistically significant differences from control group(**indicates P<0.01, *indicates P<0.05)



Di-(2-ethylhexyl) adipate

1. vitdlogenin Assay

Table 1 Results
Trestment Vitdlogenin (no/mg liver) Hepatosomatic Index (%)
14 days 21 days 14 days 21 days

Control 0.20+0.02 0.3640.02 2.31+0.16 2.60+0.10
24 (L) 0.18+0.01 0.42+0.04 249+0.17 2.21+0.14*
7.9 (L) 0.16+0.05 0.384+0.03 2.77+0.21 2.3040.12
215 (ugL) 0.18+0.01 0.37£0.02 2.61+0.16 247+0.14
1817 (ugl) 0.15+0.01 0.33£0.02 253+0.12 2.64+0.10
453.6 (ugl) 0.21+0.04 0.46+0.05 2214015 2.42+0.20

Statistically significant differences from control group(**indicates P<0.01, *indicates P<0.05)

2 Partial LifeCydeTet

Table2-A Reslts
Treatment Hatchehility Timeto hatching Mortdity Totd length Bady weight
(V) (Day) (V) (m) (M)
Conttral 97+39 83+0.1 35+4.0 01+21 200+56
Solvert control R+84 84+0.2 75+88 310+£15 27751
0711 (ugl) 98+3.3 81+0.2 18+36 300+24 261+64
233 (ugl) 95+33 82+0.2 68+94 310+1.7 286+55
788 (ugl) ®+33 81+03 13+13 312+19 0L+ 71+ *
263 (uglL) %+64 8201 51+64 311413 280+ 44
871 (ugl) H+64 83+0.2 40+4.6 311+16 20+
Tehle2-B Resits (Continued)
Treatme Gonadosomatic Index ~ No.of  No.of males  Hepatosomatic Index (%) Vitdlogenin
nt (%) fishes  withtestis- made femde (ng/mg liver)
mae femae ova/No. of males mae femae
Control  1.1+02 69+29 20 /8 18+£05 3.6+0604 6.3+13 2,100+ 680
Solvent 1.2+04 91+£19 20 1/14 19+£05 33+04 13+£16 2,500+ 1,900
contral
0.711 11+04 6.7+27 20 0/10 19+04 31+£07 16+£20 2,000+ 1,300
(ua/l)
233 1.3+04 86127 20 0/6 18+0.2 34+08 3047 2,600+ 1,300
(ug/l)
7.88 12+02 75127 20 1/9 18+03 3708 18+16 1,600+ 610
(ug/lL)
26.3 1.0+03 6.7+30 20 0/13 18+05 36+08 54+91 2,100+ 390
(ua/L)
871 1002 57+36 20 0/12 18+0.3 31+03 14+12 1,500+ 980
(ua/L)

Statistically significant differences from control group(**indicates P<0.01, *indicates P<0.05)



Triphenyl tin chloride

1Vitdlogenin Assay
Table 1Results
Trestment Vitellogerin (ng/ma liver) Hepatosomatic Index (%)
14 days 21 days 14 days 21 days
Control 16403 17402 2.61+0.23 2.71+049
0.118 (ugl) 11401 12402 2721017 3.55+0.38
0.280 (ugl) 14+0.2 14101 2.7610.19 3.19+0.40
0.928 (ugL) 0.8+0.1** 0.9+ 0.1** 3.21+40.19 4.33+0.70
2.890 (ugL) 09+0.1* 09+0.1* 3.55+0.35 504+1.04
8.871 (ugl) - - - -

-indicates 100% mortality
Statistically significant differences from control group(**indicates P<0.01, *indicates P<0.05)

2Partid LifeCydeTet
Tahle2-A Relts
Treatment Hatchability Time to hatchina Mortality Total length Body weight
(%) (Day) (%) (mm) (maq)
Contrd (23] 104+0.2 95 214+0.2 1702+ 3.9
27.6ng/L) (°¢] 102+0.3 54 213+0.2 1626+ 3.9
80.1(ng/L) g7 120+ 0.4 * 115 218+0.1 1796+ 38
178Qng/L) a0 120+05* 125 218+0.2 1815+5.1
619.1(ng/L) &3 16.7+0.9* 253 22+02 1948+59
1,8599na/L) 33 128+ 0.6:* 171 203+0.2 1535+4.7
Teble2B Resits(Continuer)
Treatmen Gonadosomatic Index (%) No No. of Hepatosomatic Index (%) Vitdlogenin
t mae femde - maleswith mae femae (ng/mg liver)
of  testis- mae femae
fis  ova/No. of
hes males
Control 1.14+0.08 7.57+0.17 20 0/10 3.55+0.42 4.06£0.25 1.3+£02 2955+ 117.9
276 1.12+0.11 7.66x0.19 20 0/10 3.50+0.40 3.96+0.30 1.6+ 0.6 251.9+ 102.1
(ng/L)
80.1 0.98+0.09 7.54+0.22 20 0/10 3.25+0.45 3.72+0.36 11+0.1 276.0£ 99.5
(ng/L)
178.0 1.08+£0.07 7.53+0.22 20 0/10 2.65+0.18 3.93+0.29 1.2+0.1 335.0+ 150.7
(ng/L)
6191 1.05+£0.09 7.22+0.20 20 0/10 3.46x0.39 5.12+0.23 14+05 183.6+ 77.7
(ng/L)
1,8595 1.07+0.11 7.29+0.18 20 0/10 4.38+0.30 4.91+0.41 1.2+04 43.2+ 20.9
(ng/L)

Statistically significant differences from control group(**indicates P<0.01, *indicates P<0.05)
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Benzophenone

1Vitdlogenin Assay
Table 1Results

Treatment Vitdloognin (no/ma liver) Hepatosomatic Index (%)

14 days 21 days 14 days 21 days
Control ND ND 1.63+0.38 1.7140.34
Solvent control ND ND 1.5440.30 1.8240.41
48 (uglL) ND ND 1.6740.38 1.8040.41
160 (pg/L) ND ND 1.6240.25 2.03+0.34
500 (pg/L) 4.745.9%* 2.343.0** 1.66+0.36 2.02+40.50
1,380 (pg/L) 7004480* * 1,600+950* * 2.04+40.43** 2.21+0.56
4,650 (pg/L) 4,600+2,900* * 5,400+2,600* * 2.13+40.57** 2.27+0.92*

Statistically significant differences from control group(**indicates P<0.01, *indicates P<0.05)

2Partid LifeCydeTet
Tade 2-A Redits
Treatment Hatchability Timeto hatchina Mortality Total length Body weight
(%) (Day) (%) (mm) (maq)
Control 1000 94+04 10+£39 205+19 254 +49
5.06 (Ug/L) 10040 92401 83+64 295+16 253+ 45
15.1 (ug/lL) 97+39 93+£0.2 35+40 205+16 252+ 39
470 (uglL) B+7.7 93+0.1 89+70 300+14 270+ 40
144 (ug/L) 98+33 93403 33+39 296+1.3 264+33
435 (ug/ll) 98B+33 95+03 17+33 301+16 265+ 42
Teble 2-B Resits (Continued)
Treatme  Gonadosomatic Index ~ No.of No.of males  Hepatosomatic Index Vitdlogenin
nt (%) fishes with testis- (%) (ng/mg ||Ver)
mde femde ova/No. of mde femde mde femde
males
Control 097+03 40+31 20 Q7 23+06 41+09 10493  1800+1600
5.06 055+02  45+29 20 1/10 23+05 45+07  17+17  2300+£1,600
(uo/L)
151 07702  30%26 20 0/8 26+06 41+07 55+93  2100+1,400
(uo/L)
470 064+04 6.0+25 20 2/11 30+£0.7* 3706 64+49 3,100+ 1,600
(uo/L)
144 0.58+ 0.2 36+34 20 011 22+04 33+£09 33+£32 2,200+ 1,400
(uo/L)
435 0.88+ 0.4 6.2+28 20 111 23+04 38+04 56+ 69 3,700+ 2,000
(uo/L)

Statistically significant differences from control group(**indicates P<0.01, *indicates P<0.05)
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Octachlorostyrene

1Vitdlogenin Assay

Table 1 Results
Treatment Vitdlooain (na/ma liver) Hepatosomatic Index (%)
14 days 21 days 14 days 21 days
Control ND ND 1.3340.29 1.61+0.27
Solvent control ND ND 1.3840.30 1.5140.20
0.24 (ug/L) ND ND 1.4040.38 1.4240.28
0.49 (ug/L) ND ND 1.5640.21 1.6740.41
1.1 (ug/L) ND ND 1.3940.30 1.5640.21
2.8 (ug/L) ND ND 1.3640.32 1.5340.27
6.6 (ug/L) ND ND 1.5340.27 1.4640.15

Statistically significant differences from control group(**indicates P<0.01, *indicates P<0.05)

2Partid LifeCydeTet
Taoe 2-A Realts
Treament Hatchebility Timeto hatching Mortdity Totd length Body weght
&) (Da) &) (m) (my)
Conttral 97+39 91+0.2 18+36 305+1.8 267 +61
Solvert control 97+39 92+01 68+55 308+1.9 29+55
00519 (ugl) bH+64 91+01 18+36 209+17 280+44
0148 (uglL) B+3.3 90+01 71+10 04+16 274+ 48
0333 (ugl) %H+33 91+0.2 0+0 305+26 282+ 60
130(ugl) %H+33 91+01 0+0 305+1.8 269+53
531 (ugl) B+36 90+00 12+92 02+14 29+45
Tahe 2B Rests (Continued)
Treatmen  Gonadosomatic Index  No.of  No. of Hepatosomatic | ndex Vitdlogenin
t (%) fishes  males (%) (ng/mg liver)
mde femde with mae femde mde femde
testis-
ova/No.
of males
Control 082+03 47+35 20 0/11 28+03 35+09 6.6+11.1 1.100+980
Solvent 0.78+0.2 37138 20 0/9 28+05 39+10 7.7+88 980+ 1,100
control
0.0519 082+0.3 35+£30 20 or7 22+08 3.7+09 2020 1,600+ 1,400
(ug/L)
0.148 084+0.6 49+40 20 0/13 20+£0.8** 36+£08 15+£3.3** 1,600+ 1,300
(ug/L)
0.388 084+04 52140 20 0/12 25+0.6 39+08 12+18* 1,800+ 1,200
(ug/L)
1.30 082+0.2 39+36 20 0/9 25+0.7 39+11 50+6.1 1,500+ 1,100
(ug/ll)
531 070+03  7.7%35 20 013 26+07 43+10 03x0.3** 1,500+ 660
(ug/L)

Statistically significant differences from control group(**indicates P<0.01, *indicates P<0.05)



