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Effects of polychlorinated biphenyls PCB;,;; on testosterone and

estradiol of serum and culture ovary in allogynogenetic silver crucian carp

TAO Xian-ji WEI Hua
College of Aqua-life Science and Technology —Shanghai Fisheries University ~Shanghai 200090  China

Abstract Environmental hormones and endocrine-disrupting chemicals are outside factors which can interfere in the normal function
of natural hormone such as production release transport metabolism link effect or exclusion. These polluters disordering
estrogen and reproduction could link with estrogen receptor and even produce estrogen effects. As a typical kind of environmental
hormones polychlorinated biphenyls PCBs are a class of chlorinated hydrocarbon compounds with high chemical stabilities and
toxicity and often extant in environment and bio-accumulated in food chains leading to a ubiquitous contamination in nature and
man. In laboratory studies technical PCB mixtures have been shown to cause reproductive disorders in fish. But the interferential
mechanism of PCB was not found the aim of the present study was to provide the research of the mechanism with the effects of
PCB,,5, on testosterone and estradiol of serum and culture ovary in allogynogenetic silver crucian carp. The effects of PCB,ys, on sex
steroids in allogynogenetic silver crucian carp were investigated by using in vitro injection of PCBys 0.5 5 50 pg kg™! body
weight. In injection groups the levels of testosterone in the serum decreased with time and concentration of PCB)ys,. Meanwhile the
levels of estradiol in the serum changed in the opposite trend. In the groups of incubated ovarian fragments in vitro with PCB,ys, the
levels of estradiol secretion from ovary increased with time and concentration of PCB,,s, treatments.
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50 1.4
2 mL
PCB PCB 54
0.5 png kg™! 5.0 pg kg™ 50.0
ng kg™! PCB)254 3 15
3 0.2 mL
1%0
! PCB PCB, 5, 0.2 mL
0.2 mL
26 PCB 0714 28d 10
PCB 2 mL
45° 24 h
PCB, 55, PCB -20 T
0.2¢g
PCB,ys, 2 mL
PCB, s, 0.5 ng mL™' PCBy;, 5
1 ng mL™! PCB)y; 50 ng mL~' PCBys, 3
9
1.1 20 C 24 36
PCBi2s54 Aroclor 1254 48 h 0.5 mL -20 C
1.5
9%o0 Beckman
Counter Access
1.2
allogynogenetic silver
crucian carp SPSS 10.0
65.21+5.34 ¢ I 1.6
PCB, 954 SPSS
15 15 10.0 P<0.05
0.8mx0.45 mx0.35 m +
pH 8.4 mean = SD
24 h 7d
2
317 g 5%o 30 min
1.3 2.1 PCBysy
pH 7.4 M-199 PCB,25,
90% 10% 1 PCBiy5,
1%o 0.5 pg kg™!
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1.367 ng mL™! 714 28 0 PCB 25, 7
0.841 0.775  0.720 5pg kg™t 1.365ng mL™" 0.5 5 50 png kg™!

1.367 ng mL™! 7 14 28 0.842 0.765 0.705 14

0.764 0.658 0.568 50 pg kg™! 1.382ng mL™' 0.5 5 50 pg kg!
1.367ng mL™' 7 14 0.767 0.651 0.515 28
28 0.704 0.521 0.448 1.385ng mL™' 0.5 5 50 pg kg™!
PCB 25 PCB25 0.710 0.560  0.442
1 0.55 50 pg kg!
1 PCBy2s4
Tab.1 The levels of testosterone and estradiol in serum of allogynogenetic silver
crucian carp after PCB,s, injection ng mL~! mean=SD n=10
7 7th day 14 14th day 28 28th day
hormone
testosterone estradiol testosterone estradiol testosterone estradiol
control 1.365+0.036"  0.174.+0.002" 1.382£0.020°  0.1740.004* 1.385+0.040°  0.172%0.002°

0.5 pg kg™ 1.150+0.034*  0.193+0.004° 1.060£0.040°  0.197 +0.003* 0.984+0.050°  0.199+0.004°

5pg kg™! 1.04420.037° 0.204+0.003° 0.900£0.050*  0.234%0.005° 0.776£0.030°  0.238+0.003"

50 pg kg™' 0.962+0.037°  0.218+0.003" 0.712+0.030*  0.258+0.004° 0.612+0.030°  0.276+0.003°

SPSS 10.0 P<0.05 n=10
Notes different letters indicate significant difference with control group P <0.05 n=10
2.2 PCBjsy 2.3 PCBjxsy
PCB1254
1 PCBi3s, 2 PCB;55,
0.5 pg kg™! 24 36 48 h
0.17ng mL™" 7 14
28 1.12 1.18 1.18 S5 pg
kg™! 0.17 ng mL™* 2
7 14 28 1.18 PCB254 PCB254
1.35  1.41 50 pg kg™!
0.17ng mL™' 7 14 28 0.5 ng mL~' PCBy,
1.29 1.53 1.65 24 36 48 h
PCB o5, PCB o5, 60.67 65.67 82.00 pg mL™' 5 ng mL™!
1 PCB, 55, 2436 48 h 61.00 90.33 92.00 pg
7 mL™' 50 ng mL™! 24 36 48 h
0.17ng mL™' 0.5 5 50 g kg™ 63.67 91.33  130.00 pg mL~'
1.12 1.18  1.30 14 PCBi55:
0.17ng mL™" 0.5 5 50 pg PCB 254
kg™! 1.18 1.35 1.53 28 PCBi5;,
0.17ng mL™' 0.5 24 h 57.33 pg mL™!
5 50pg kgo! 1.18 1.41 1.65 0.5 5 50 ng mL™' 60.67 61.00
63.67 pg mL™! 1.06 1.06
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1.11 36 h 82.00 92.00 130.00 pg mL~!
58.33 pg mL~' 0.5 5 50 ng mL™" 1.32  1.48 2.10

65.67 90.33  91.33 pg mL~! =0.01 ng PCB,,5,
1.13  1.55 1.57 48 h

62.00 pg mL™' 0.5 5 50 ng mL™!

2 PCBpsy
Tab.2 The levels of estradiol secretion by ovarian fragments of allogynogenetic
silver crucian carp incubated in vitro with PCBy,s, pg mL~! meanzx SD

culture time 24 h 36 h 48 h

control 57.33+1.15% 58.33 £2.00° 62.00+2.00°
0.5 ng mL™! 60.67+1.52° 65.67+3.21° 82.00+6.56°
5ng mL™! 61.00+1.73° 90.33+3.78° 92.00+8.19°
50 ng mL~! 63.67+1.53" 91.33+3.51° 130.00 = 8.00°

SPSS 10.0 P<0.05 n=3

Notes different letters indicate significant difference with control group P <0.05 n=3

2.4 PCB 54 1213 PCB
/ PCB25
3 PCByys, 7 14 28 28 d
/ PCBy5,
PCBi55, / PCB 5,
PCB25
3 PCBys4 / PCB\ss,

Tab.3 Ratios of estradiol and testosterone of
groups after PCB,,s4 injection

7 14 28
groups 7th day 14th day 28th day PCB 254 24 36 48h 3
control 0.127 0.120 0.124 PCB55,
0.5 pg kg™! 0.168 0.186 0.202 <0.01 ng
5 pg kg™ 0.195 0.259 0.307
50 pg kg~ 0.220 0.306 0.452 PCB
PCB
3
PCB
Thomas © PCB,,s, PCB PCB
Micropogonias undulatus PCBi5,
11- Routledge
17 B-
10 0.175 mg L'
Kavelock " PCBs 1

15 16 PCBs
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