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Effects of the Effluent from a Wastewater Treatment Plant in Early Life Stage

on Development and Growth of Goldfish ( Carassias auratus)
ZHANG Hai-zhen, LU Guang-hua

(Key Laboratory of Integrated Regulation and Resources Development of Shallow Lakes, Ministry of Education, College of
Environmental Science and Engineering, Hohai University, Nanjing 210098 , China)

Abstract: The present study was conducted to assess the effects of effluent from a wastewater treatment plant ( WWTP) on goldfish in
early life stage. Fertilized eggs of the goldfish were exposed to a serial of graded concentrations of the effluent for 30 d. The hatching
and survival rates of goldfish were decreased and the freaky rate was elevated with increased effluent concentrations. Additionally, the
growth of fry was inhibited, and both body length and body weight were significantly decreased at =20% of effluent (p <0.05).
vitellogenin( Vtg) in fry was induced by all exposure concentrations. However, concentration dependence was not apparent. The
highest Vtg induction was observed at the exposure of 20% effluent, whereas the induction effects of Vtg were decreased at >20% of
effluent. After a period of culture in clean water, both body length and body weight of fish were significantly increased, and Vtg levels
were significantly decreased (p <0.05). The result demonstrates that the exposure of WWTP effluents in early life stage can cause a
risk of fish feminization. Goldfish seem to be suitable in assessing environmental impact of endocrine-disrupting chemicals due to their
sensitivity in early life stage.

Key words: effluents of wastewater treatment plant; Carassias auratus; early life stage; vitellogenin( Vtg) ; feminization

( Oncorrhychus

, . mykiss ) -
’ b ( )
euronecties yokohamae) |
. . . . (Pl es yokoh (
i . . ) (Abramis brama)
(1.2 ( Platichthys flesus) (
( Y
) Ez ) N N )
[ (EE,) ( ( Pleuronichthys verticalis) o8
2
DDT . Al
( ) (PCBs) ( PAHSs) Xenopus laevis Rana temporaria
; (3] -
1N Hg. Pb. Cd 1777, 1994 , :2009-07-12; :2009-09-07
" : (109076) ;
Purdom (WWTP) (973)  (2008CB418203)

(1975 ~), ,
,E-mail ; zhanghaizhen0@ 126. com
* , E-mail; ghlu@ hhu. edu. ¢n



1334 31
o 12 h 1 ,
, , 24 h 1
24 h 1 ,
2 L ,
1 8 h
, . , 24 h
. 30d 60 d 10 .
; , (CF). - 80C
, R Vig
, , 20 .
et , (CF). ,
N . . Vig . , , (GSI).
, , 20C £2°C,pH 7.0 £0.3,
) (5.5+0.1) mg- L'( ).
B : 1.4
) (1) Vig Vig
(ELISA) ,
) [147.
(2) Vig , 2 mL
1.1 (PBS,pH =7.5),
4C 15 min (10 000r/min) ,
, (ELISA) Vig
. Vig
1.2 (3)
(Vig) Vig Bradford s s
IgG(H + L) Sigma 595 nm’ ’
; Tween-20 ( PMSF)
; 1.5 CF GSI
’; B(;S-éso CF = ﬁ x 100% (1)
; GSl = — &) 1009 (2)
(g)
1.3 1.6
+ SPSS
YES 13.0 ,
, 64 x 10* p<0.05
m’ - d'; ;COD  85.8mg - L', 5
A/0
, 2.1
5% . 10% . 20% . 40%  50% , ,
12 em x 2 s 2
cm , 80 ~100 ~3 d.



5 : 1335

. : R 30d 604,
N , . Vig
2.2 .30d  60d .
1 2.
1 30 d . v
Table 1  Effects of WWTP effluents on hatching rate, survival rate and growth of the goldfish after 30 d of exposure
CF
( )/ % /% /% /% /em /g /%
80.0+7.3 4.40 £2.8 75.6 £1.5 2.02+0.18 0.17 £0. 04 2.06 +0.34
5 75.1£5.5 17.2+3.7" 55.6£2.9° 1.95 £0. 18 0.13 £0.03 1.75 £0.22
10 74.5£2.0 23.5+£2.6" 43.9+1.2" 1.85 0. 15 0.12 £0.03 1.87 £0.03
20 68.6 £2.7 28.8+1.9" 39.8+1.8" 1.66 +0.13" 0.08 £0.03 " 1.77 £0.07
40 65.9+1.67 39.3+£2.9" 24.6 £2.4" 1.59+0.36" 0.07 0. 04" 1.65 0. 61
50 58.2+4.7" 47.7+3.1" 10.4£2.1" 1.52+0.18" 0.05 +0.03" 1.48 +0.07 "
1) = (p<0.05),
2 60 d . "
Table 2 Effects of WWTP effluents on hatching rate, survival rate and growth of goldfish after 60 d of exposure
CF
( )/ % /% /% /% /cm /g /%
80.0+7.3 6.90 £4. 1 72.9 £1.6 2.87 +0.15 0.48 +0.06 2.04 +£0.06
5 75.1£5.5 30.5£2.7" 40.4 £1.8° 2.69 £0.25 0.33 £0.20 1.71 £0. 37
10 74.5£2.0 39.8x1.6" 34.6 £2.4" 2.52+0.14" 0.29 +0.07 " 1.79 £0.09
20 68.6 £2.7 46.6 £0.6 " 22.0£2.1° 2.43+0.29" 0.24+0.20" 1.65 +0.57
40 65.9+1.67 50.7£1.3" 10.2£2.9" 2.39+0.17" 0.20+0.03" 1.51 £0. 14"
50 58.2+4.7" 57.4£2.3" 0 ND ND ND
1)ND
1 , 30 d, ( 1),
( ) , ,
b b
15
, =40% , , el
(p<0.05). (CF)
30d , - )
=20% (p ,
16
<0.05). CF ,50% , . Panter "%
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2 ,60 d 30d 56,180 560 pg-: L' 4- 10 ng - L™
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[17]
b b
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[18]
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Table 3 Effects of WWTP effluents exposure in early life stage on growth and GSI of goldfish after clean water exposure
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