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# 3-A  HABREER

) Y FEE S A FRBR A% BT (%) 4% (mm) {KH (mg)
(ngl) Vi3 i3 Vi3 i3 Vi3 i3 i3 i3
KFHRIX 12 12 0 0 370+0.8  35.62+0.6 508 £33 492+ 18

5.63 12 12 0 0 368+1.3  3671x13 515+45 535+ 82

18.8 12 12 0 0 376+0.6  3549+12 552+ 34 500 + 46

51.8 12 12 0 0 37612  36.37+08 552+ 69 537 + 45

170 12 12 8.3 8.3 38615  36.04=1.6 602 + 64 540 + 64
# 3-B AR RGEEE)

S A5 S M PEIN SR SHEINEK AR AFEIRIRFEEL (%)
(ug/L) (eggs/female/day) (eggs/female/day) (%) gk i
XX 208+2.5 19.9+228 954+3.5 0.89 + 0.06 7.2+0.47

5.63 21.0+0.9 202+1.2 96.5+2.2 1.02 +0.07 78+16

18.8 183+4.9 173+54 93.6+7.1 1.08 +0.06 8.9 +0.60

51.8 12.7+3.0 * 79427 % 60.5 +10.4 * 1.15+0.20 7.7+0.58

170 4.05+1.7* 1.4+08* 327497 * 1.05+0.15 79+1.5
# 3-C AR RGEX)

SR FEE SE TR JHIRRFEE (%) U7 m = YR (ng/mg liver) TR
(ng/L) It i Vi3 i3 i i3
IR 14+0.10 3.4+0.20 20+08 664 + 201 90+4.8 0+0

5.63 1.74£0.10 3.4£0.55 29+26 606 + 264 89 +3.7 0+0
18.8 1.7+0.28 4.1+0.59 172+6.1 % 571 + 387 92+8.0 0+0
51.8 2.0+0.22 42+0.66 215.5+94.0 * 692+ 171 86+ 7.7 0+0
170 2.4+0.10 3.9£0.58 4,020 + 1830 * 539 +310 89 +4.1 0+0
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Speed’981Z 33\ T S L 7= 4 Wk Bkt 5
4-Nonylphenol (branched)

1. Vitellogenin Assay

Table 1 Results (21 days)

Average measured Mortality Hepatosomatic Index (%) Vitellogenin (ng/mg liver)
concentration (pg/L) (%) Male Female Male Female

Control 0 2.82+0.951 5.23+0.923 2.06+1.84 1,130+288
Solvent control 0 2.20+0.747 4.924+0.764 1.85+1.92 1,130+£307
7.40 0 2.86+1.00 4.68+0.814 1.24+1.32 1,400+232
12.8 0 2.62+1.13 5.17+1.22 5.36+10.8 1,150+£514
22.5 0 3.27+1.11 6.02+1.55 26.9+£35.7* 1,280+341
56.2 0 3.11+1.40 5.36+1.23 113+167* 1,330+319

118 0 3.07£1.30 4.38+2.34 2,990+2,090** 2,620+1,130%**

Data shows mean + standard deviation.
Statistically significant differences from control and solvent control group (**p<0.01, *p<0.05).

ND means not detected (< 1 ng/mg liver).

2. Partial Life Cycle Test

Table 2-A Results

Average measured Hatchability Time to hatching Mortality Total length Body weight
concentration (pg/L) (%) (Day) (%) (mm) (mg)

Control 96.7+£3.9 9.3+0.1 5.2443.50 28.7£2.0 232440
Solvent control 100 9.340.1 3.57+7.14 29.1£1.1 282428
3.30 100 9.2+0.1 1.67+3.33 29.4+1.2 230+31
6.08 100 9.2+0.1 1.67+3.33 29.1+£1.1 231431
11.6 100 9.2+0.1 5.00+6.38 29.1£1.2 229+31

23.5 100 9.2+0.1 3.33+3.85 28.4+1.0 209+£20%*

44.7 100 9.2+0.1 0 27.8+1.2%%* 201+£23%*




Table 2-B Results (Continued)

Average measured Gonadosomatic Index (%)
No. of fishes Testis-ova
concentration (pg/L) Male Female
Control 0.680+0.265 3.32+2.56 20 0/8
Solvent control 0.627+0.248 4.47+3.20 20 0/10
3.30 0.726+0.197 3.61+3.29 20 0/9
6.08 0.666+0.229 3.79+3.77 20 0/10
11.6 0.512+0.254 4.10+2.94 20 4/13%*
235 0.441+0.269 3.55+2.39 20 9/11%**
44.7 0.396+0.105 2.94+3.41 20 4/5%%*

Table 2-C Results (Continued)

Average measured Hepatosomatic Index (%) Vitellogenin (ng/mg liver)
concentration (pg/L) Male Female Male Female
Control 2.39+0.271 3.84+1.60 8.00+5.06 8514690

Solvent control 1.80+0.596 3.00+0.935 1.81£1.75 1,770+1,380
3.30 2.50+0.789 4.23£1.18 ND 1,350+1,230
6.08 2.58+0.749* 3.71+0.558 8.97+9.39 1,350+1,060
11.6 2.46+0.501 3.55+0.515 19.2+£21.6* 3,100£1,270**
235 2.53+0.408 3.45+0.552 80.4+96.7** 5,350£1,230**
447 2.66+0.933 3.48+0.751 98.2£79.6** 3,750£2,470**

Testis-ova means No. of Males with testis-ova/No. of Males.
Data shows mean + standard deviation.
Statistically significant differences from control and solvent control group (**p<0.01, *p<0.05).

ND means not detected (< 1 ng/mg liver).



3. Life Cycle Test

Table 3-A Fo generation
Average measured Hatchability Time to Mortality Total length  Body weight No. of  Testis-
concentration (pg/L) (%) hatching (Day) (%) (mm) (mg) fishes ova
Control 90.0£8.6 9.4+0.2 1.743.4 26.4+1.7 178436 20 0/9
Solvent control 93.3+£54 9.9+0.3 9.5+7.1 25.9+1.8 170+45 20 0/8
42 95.0+6.4 9.5+0.02 3.944.5 26.0£1.4 167+33 20 0/12
8.2 90.0£8.6 9.6+0.2 8.746.8 26.9£2.0 197+44 20 0/14
17.7 88.3+6.4 10.2+0.4 21.1£4.7* 26.1£2.3 179+48 20 4/9%*
51.5 93.3+7.7 10.2+0.6 33.2+£17.0%* 25.241.9 167+42 20 8/8**
183 46.7+18.1%* 9.6+0.3 100 - - - -
Table 3-B Fo generation (Continued)
Average measured Fertility Gonadosomatic Index (%)
No. of eggs
concentration (pg/L) (%) Male Female
Control 572+100 98.9£1.2 1.03+0.0721 8.81+0.829
Solvent control 630+97 98.9+0.8 1.04+0.266 9.24+0.614
42 582+90 98.0£2.6 1.19+0.180 9.91+1.11
8.2 672+99 97.4+2.2 1.14+0.243 10.0+£0.581*
17.7 591+104 78.5£33 0.893+0.296 11.1+0.983**
51.5 - - - -
183 - - - -

Table 3-C

Fo generation (Continued)

Average measured

concentration (ng/L)

Hepatosomatic Index (%)

Male

Female

Vitellogenin (ng/mg liver)

Male

Female

Control
Solvent control
42
8.2
17.7
51.5
183




Table 3-D F generation

Average measured Time to
Hatchability Mortality ~ Total length  Body weight
concentration hatching No. of fishes  Testis-ova
(%) (%) (mm) (mg)
(ng/L) (Day)
Control 74.4 10.2 1.743.4 26.5+1.4 169+38 20 0/7
Solvent control 76.4 10.7 10.0+6.7 26.6+1.8 174440 20 0/11
4.2 74.0 10.4 10.0+11.5 26.9+1.5 177435 20 0/9
8.2 76.9 10.6 18.3+6.4 27.5+3.2 178+46 20 2/12
17.7 85.4 11.6 6.7 25.9+1.9 171438 20 5/9%*
51.5 - - - - - - -
183 - - - - - - -

Table 3-E F1 generation (Continued)

Average measured Vitellogenin (ng/mg liver)
concentration (pg/L) Male Female
Control - -

Solvent control - -
42 - -
8.2 - -
17.7 - -
51.5 - -
183 - -

Testis-ova means No. of Males with testis-ova/No. of Males.

Data shows mean + standard deviation.

Statistically significant differences from control and solvent control group (**p<0.01, *p<0.05).

ND means not detected (< 1 ng/mg liver).

Data not measured or performed (-).



