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, 21+1.0°C, 40 Olympus SZX9 Nikon E-2000
; , 70% (Probit) 3
, LCso
40 ( 1.3.2 Cu”™ Pb* Zn™ 3 FHMT &5 Hd X
0h) ( 30 h) ( 300 mL , 50
110 h) , , :
( 6 h 4
) 22.5+0 5C, 4 0,pH7. 3~ 7.5, ,
1.2 s 12 h 1 s
CuSO4 * 5H20( s Nikon
) ZnSOs* TH20( )
) Ph(NOs)a( ) 24 48 72 96 h i
24 48 72 96 h
1 000 mg/ L , (LCs), SC=48h LCso xQ 3/(24 h
cu® Pb* Zn* LCs0/48 h LCx)’
( 1, 40 pH7. 330 5 1.4
1. 3330 11 mg/L, 12K 12h
’ 1S.D, SPSS13 0 ,
Tab. 1 Concentrations of Experimental H eavy Metal Ions . p< O
(mg/1) ’ ’
Cu2* 0 00125 0.025 0.05 0.1 0.2
Ph2+ 0 0.125 0.25 0.5 1.0 2.0 2
Zn¥ 0 0.125 0.25 0.5 1.0 2.0
C®* 0 0.025 0.05 0.1 0.2 0.4 2.1 c™ Pyt Zn”
PL* 0 0.25 05 1.0 2.0 4.0
Zn¥* 0 0.25 05 1.0 2.0 4.0 B . i o
2011 b H9P B AR IS 0 AL E B AIEAT &
Cu 0 0.05 01 0.2 0.4 038 o
Pb2 0 0.5 10 2.0 4.0 80 v F % oh
Zn* 0 0.5 L0 2.0 4.0 80 22~23 5T s 160
Cu2* 0 0.01 0.032 0.1 0.32 1.0 h , 71. 38 £1. 91%,
Pbh2+ 0 0.5 1.0 2.0 4.0 8.0 172 h, 9 26 +
Zn* 0 0.5 10 2.0 4.0 8.0 ”
28% 02 01mg/LL Cu
1.3 36 h( ) 108 h( )
1.3.1 Cu™ Pb™ Zn™ HAEAS#9& MK 5 , (p<
Q 05); 00125 mg/L.
15 ¢cm 0025 0.05mg/L
, 50 4 (p<0.05( 1
; . Ph* 0.125 025
50 mL, ( Semitstatic mg/ L 0.5 1O0mg/L ,
test), 8h 1 , (p< 0 05);
2~ 23.5C 4.0 pH7 3~ 05 1O0mgL
75, 6h 1 0 125 mg/ L (p< Q05)( 2
3 Zn™" 20 1.0mg/L
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2mg/L  Pb*
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Tab.2 Survival Rate of Newly Hatched Larvae in
Different Concentrations of Heavy Metal lons at

Different Treatment Time

(%)
(mg/L)
24 h 48 h 72 h 96 h
0.01 93.0 88.5 83.0 75.3
0.032 88.9 72.5 67.2 53.3
Cu2* 0.10 74.8 67.5 60. 8 31.5
0.32 63.5 36.7 17.5
1.00 0 0 0
0.5 89.5 80.5 78.2 65.8
L0 85.0 70.5 57.0 50.5
pPh 2.0 70.5 56.8 49.0 32.5
4.0 38.8 28.5 21.7 10.0
8.0 13.5 0 0 0
05 80.3 75.2 64.7 58.8
L0 77.0 67.5 53.5 37.2
Zn2 2.0 56.8 39.9 32.0 24.6
4.0 38.1 16.0 8.2
8.0 9.5 0 0
0 100 100 98 98
3 L Csy

Tab.3 LCsx Valueof Newly Hatched Larvae

and Safety Concentration

24hLCsx 48hL Csx 72hLCso 96hLCsg

Cu2+ 0.170 0.098 0. 068 0.032 0.010 < 0.01
Pb2 2.722 1. 604 1.371 0.959 0.167 < 0.05
Zn% 1. 870 1.293 0.941 0. 670 0. 136 < 0.10
3.1 Cu* P Zn*
2
2
2
[4,5]

3
Cu®™ > Zn™ > Pb™,

(Areliscus sem-
ilaevis) 4
( Paralichthys olivaceus )
B (Misgurnus
anguillicaudatus) Cu™
> Hg™ > Zn™ > P19,
fify #( M ii chthy smiiwy) WG BEE VRS K /MK

Cu™ > Cd* > Zn™ > Pb™ > Ci*'7,
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TOXICOLOGY OF THREE HEAVY METAL IONS TO EARLY LIFE
DEVELOPMENT OF TRIDENTIGER TRIGONOCEPHALUS
COLLECTED FROM THE YANGTZE ESTUARY

ZHUANG Ping"’, ZHAO You"?, ZHANG Longzhen"’, FENG Guangpeng"’, LIU Jiamnyi
(1. Key Laboratory of M arine and Estuarine Fisheries, Ministry of Agriculture of China, East China Sea Fisheries Research Institute, Chinese
Academy of Fishery Sciences, Shanghai 200090, China; 2. Tangshan Entry-Exit Inspection and Quarantine Bureau, T angshan 063000, Chin a;
3. College of Fisheries and Life Science, Shanghai Ocean U niversity, Shanghai 201316, Chin a)

Abstract: Tridentigertrigonocephalus,a smaltsized fish species widely distributed in the Yangtze estuary,
feeds on benthic organisms; contrarily it is preyed by large-sized carnivorous fishes. T hus, it plays an impo#
tant role in the food chain of the Yangtze estuarine ecosystem. Early life stages of many fish species are
sensitive to heavy metal pollution. As industrial development, heavy metal pollution has become a problem
in the Yangtze estuarine area. However, the studies of toxicology of heavy metal ions to the early life of T.
trigonocep halus are scarce. In this study, the effects of Cu™, Zn” and Pb™ on four early developmental pe-
riods, i e., fertilized egg to hatching stage, organogenesis stage to hatching stage, eyed stage to hatching
stage and larval stage of T. trigonocep halus were investigated. Ex perimental results showed that the inter
sity of toxic effects of 3 heavy metal ions was Cu™ > Zn"" > Pb™ . Toxic symptom of embryo was body cur
vature, body atrophy, body deformity and pericardial tumefaction. At the beginning of toxicosis larvae
moved acutely, and then gradually became weak. T he head and body of some experimental larvae appeared
curving. The safety concentration of Cu® ,Zn’* and Pb™ to the early larvae was Q 010 mg/ L, 0. 136 mg/L
and O 167 mg/ L, respectively. T he purpose of this study is to provide information that may help to evaluate
pollution effects on early life stages of fishes, and to provide guidance for the conservation of important fish

species in the Yangtze estuary.

Key words: T'ridentiger trigonocephalus; heavy metal pollution; toxicity, embryo;early larvae
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Platel ~ Normal and M alformed M odality of Early Development in T. irigonocep halus
1. Normal embryo of heart stage; 2. Tumorous body of embryo;3. H yperplastic
body of embryo; 4. Deformed body of embryo;5. Pericardial tumefaction of embryo; 6. 0
Normal new ly- hatched larvae; 7. Curving body of larvae; 8. Hyperplastic body of larvae;
9. Y olk sac tumefaction of larvae; 10. Yolk sac deformity of larvae; 11. Side

curving body of larvae
© 1994-2012 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



