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Abstract: Endosulfan is a kind of manufactured organochlorine pesticide. It is widely used to contwol insects in
agricukure, including food crops such as grains, vegetables, fruits, and tea. Although endosulfan plays an important role
in controlling insects and increasing crop production, it affects aquatic organism survival. The primary objective of the
research provided information of aquatic toxicology and evaluated the survival risks of aquatic organism during acute
and sub- chronic endosulfan exposure. The paper summarized the toxicological effects of endosulfan on Zebrafish
( Danio rerio) in glass aquaria under gatic conditions. The results showed that the concentrations of endosulfan that
killed 50% of the Zebrafsh within 24 h, 48 h, 72 h, 96 h LCy, were 4 24 Ug/1.,2. 49 Ho/T,, 1. 77 Ug 1, 1. 62 Hg L.
respectively . After being exposed to sub-lethal concentrations of endosulfan for 30 d, significant effects of endosulfan on
superoxide dismutase (SOD) and acetylcholinesterases (AChE) activity of Zebrafish had been found. The activity of
SOD in lvers and brains for experimental groups was signficantly increased comparing with control groups.The activiy
of AChE in livers and brains was decreased in dose of endosulfan 0. 17 Hg/L, and 0. 74 Hg L.
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mg/L, 1/3 L 1.&2 HgL, 95% 3.02~
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1.5ml , 9 1. 20~ 2.06 Pg/L(  2) 0. 162 Hg/
, 8 min L (96 h1Cgx 0.1)
R 3 000 1/min 1
15 min . SOD AChE Table 1 The number of death for Zebrafish at
different exposed doses and durations to endosulfan
1.3 (HgL) The number of death
1.3 1 Exposure dose  Total number 244 48h 72h 96 h
e , , 1.0 10 1 1 2 2
1% 1.5 10 1 2 3 4
2.0 10 2 4 6 7
0. 05 ml, ( 4.0 10 5 8 9 9
) 3.0 ml, s 10 5.0 10 5 8 10 10
min, 595nm ,1cm , , 6.0 10 7 9 10 10
(mg/ml) = x( 2
oD - 0D /( oD - Table 2 The results of acute toxicty o
oD ) endosulfan- exposed Zebrafish
1.3.2 (SOD) ~ LCs, %%
20 l-lL Exposure N
time Regression Lehal dose Correla 915% (l,orlt:-
(h) equation (Hg L) tons  Conee mis
1.3.3 ( AChE) (ML)
24 y= - 1.51+ 2 41x 4.24 0.951 3.02~ 7.85
20 Lll’ 48  y= - 1.31+ 3. 3lx 2.49 0.987 1.84~ 3.27
72 y= - 1.06+ 4. 31x 1.77 0.888 1.34~ 2.24
1.4 SPSS 11. 0 96  y= - 0.89+4.2lx 162 0.906 120~ 2.06
(One-Way ANOVA)
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Table 3 The effects of exposure to endosulfan on SOD and AChE activity in livers of Zebrafish

(d) Endosulfan concentration ( Mg/ L)
Index Tine Control group 0.18 0. 370 0. 740

10 9.8020. 010 31.0%0. 70" 26 710. 30" 22 410.30"

SOD (U/ mg Pr) 20 9.800. 010 56.810.30" 53 610. 40" 40 5%1.60°
30 9.8020. 010 9.0%£0. 40° 106 7%0. 30° 178 3%0.40°
10 0.41%0. 003 0 16%0.07 0.5120. 07 0.87%1.01

AChE (U/ml) 20 0.41%0. 003 09%0.18 0.22%0. 28 0.5610. 47
30 0.41%0. 003 13.5%17. 0 11 6X6. 50" 8.921%0.34"

* ( P< 0.05)

* Indicating significant difference canpared with control group (P < 0.05).

4 SOD AChE (Meant8D, n= 8)
Table 4 The effects o exposure to endusulfan on SOD and AChE activity in brains of Zebrafish

(d) Endosulfan concentration ( Mg/ L)
Index Time Control group 0.185 0. 370 0. 740
10 14.30%0. 020 2.5%0.4* 26 510.4° 3. 7%0.3"
SOD (U/ mg Pr) 20 14.30%0. 020 54.3%0.3" 77.510.6" 8. 7+0.7"
30 14.30%0. 020 75.5%0.4 94 5%+0.4" 206. 2%0.1°
10 0.1720. 002 2.3%1.9 1 8to0.1 1. 6t0.0
AChE (U/ml) 20 0. 17%0. 002 9.0%0.7" 4 6t0.4" 5.3+0.7"
30 0. 17%0. 002 R.5t% ¢ 37 8%£7.0 19. 1£6.0"
* ( P< 0.05)

* Indicating significant difference canpared with control group (P < 0.05).

, 96
3.1 h LCso 0.17~ 4.40 Bg/L.  0.09
, ~ 3.45 Ho/L, 96 h LCs 1.62 ML,



LCSO ’
, ( Oncorhynchus mykiss)
24 h LCso 48 hLGsp 72 h LGCsy 96 h 1Cso

19.8 Pg/l. 8.9 He/l, 5.3 Hg/l, 1.8 Ho
L“G]; , ( Channa

punctatm) 24 h LC5() 48 h LC5() 72 h LC5()
96 h L.Cso 19.7 Bg/L, 13.0 Hg/L. 10. 2 Hg/
L 7.8 by , 2% h LCs 48 h LCs
72 hLCy 96 h 1Cs 4.24 Ug/1, 2. 49 o
L 1.77Hg/L 1. 62 KL, ,
3.2 SOD
OD
SOD
SOD
, SOD
0>
, 0>, SOD
, , SOD
) ( (EPS)
SOD L8]
3.3 AChE AChE

AChE ,

, AChE
A Dutta
( Le anis macrochirus)

1.0 Hy/L :

AChE 3.6% ~ 23.0% "
. ACHE 34%

~79% , ,
4

i 24 h 48
h 72h 96 h LCso 4.24 Ug/1, 2. 49 Mg/,
1.774gL 1.6 MyL, 0. 162 Ho/L

SOD
. 0.185~ 0.740 Hg/L ,

AChE

[ 1] NakataH,Nasu T,AbeS I, et al.Organochlorine contaminants
in human adipose tissues from China: mass halance approach
for estimating higorical Chinese exposure to DDTs.
Environmentdl Science and Technology, 2005, 39: 4 714 ~
4 720.

[ 2] Zala S, Penn D. Abnormal behaviors induced by chenical
pollution: a review of the evidence and new challenges. Animal
Behaviour ,2004, 68: 649~ 664.

[ 31 Bisson M, Hontela A. Cytotoxic and endocrine disrupting
potential of atrazine, diazinon, endosulfan, and manwzeb in
adrenocortical steroidogenic cells of rainbow trout exposed in
vitro. Toxicol Appli Pharmacology, 2002,180: 110~ 117.

[ 4] SinhaN,Adhikari N, Saxena D K. Effed of endosulfan during
fetal gonadal differentiation spemmatogenesis I rats.
Emironmental Toxicology Pharmacology, 2002,10: 29~ 32.

[ 5] Albero B, Sanchezbmnete C, Tadeo J L. Determination of
endosulfan isomers and endosulfan sulfate in tomato juice by

matri ; solid phase dipesion and gas chromatography. J



6 ° Chinese Journal ¢ Zoology 43

[7]

[8]

[9]

[10]

[11]

[12]

[13]

Chmatography A, 2003,1 007: 137~ 143.

Arrebolaf J, Martinez vidal J L, Femandez gutiemrez A.
Analysis of Endosulfan and is meaholites in human serum
using gas chromatography-tandem mass spectrometry. J
Chromatography Science ,2001, 39(5) : 177~ 182.

, 1998, 3(3) : 95~ 100.

,2003,13(2):
190~ 192.
Bhavan P S, Zayapragassarazan Z, Geraldine P. A cute toxi city
tests of endosulfan and carbaryl for the freshwater prawn,
Maaolradhium macolmsonii (H. Mine Edwards) . Pollutant
Research, 1997, 16(5) : 5~ 7.
Dutta H M, Arends D A. FEffects of endosulfan on brain
acetylcholinesterase  activity in juvenile bluegill sunfish.
Environmental Research, 2003, 91: 157~ 162

,2002, 16
(5):391~ 395
, 2006, 23(1) : 34~

37

[15]

[ 16]

[17]

[ 18]

[19]

[20]

, 1999, 66~ 6.
. G-250
,197,16(3): 150
~ 152
2001, 94~ 95

Capkin E, Altinok I, Karahan S. Water quality and fsh size
affect toxicity of endosulfan, an organochlorine pesticide, to
rainbow trout. Chemosphere, 2006,64: 1 793~ 1 800.
Pandey S, Nagpure N S, Kumar R, et al. Genotoxicity
evaluation of acute doses of endosulfan to freshwater teleost
Channa pundatus ( Bloch) by alkaline single-cell gel
electrophoresis. Ecotoxicology and Environmental S¢fety, 2006,
65: 56~ 61

(SOD) ,2003, 2(6): 5~ 7.
Guilhermino L, Celeste M, Carvalho A P, e al. Inhibition of
acetylcholinesterase activity as effect criterion in acute tess
with juvenile Daphnia magna. Chemosphere, 1996, 32: 727 ~
738
Mdenery J G, Saward D, Seaton D D. Lethal and sub-lethal
effects of the salmon delousing agent di chlorvos on the larvae of
the lobster ( Homarus gammarus) and herring ( Clupea
harenngus) . Aquaculture , 1991, 98:331~ 347.



