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Abstract: Chlorpyrifos acommonly used insecticide is widespread in the paddy field ditch pond and river and
accordingly it poses a potential risk to fish in the aquatic environment. Using short term exposure measurement

the toxicity of chlorpyrifos to freshwater fish in theaquatic ecosystem and water-sediment system was examined with
the further investigation of bioaccumulation of chlorpyrifos in different fish speciesandinfluence of chlorpyrifos on ac—
tivity of AchE in fish-brain. As a result it showed that chlorpyrifos was high toxic or hypertoxic to 12 species of
freshwater fishes of which Lepomis gibbosus was identified as the most sensitive species despite that adsorption of

pesticides by environmental sediments decreased their toxicities to fishes. In addition enrichment of chlorpyrifos in
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fishes was shown ina moderate or high level and moreover bioconcentration factor was calculated highest in Danio
rerio. Inhibitory effect of chlorpyrifos on brain AchE activity was also remarkableand Oncorhynchus mykiss was i-
dentified as the most sensitive species. Taken together the data presented in this work provide scientific basis for
the risk assessment of the pesticides commonly used in the paddy field to the fishes in the aquatic ecosystem.
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1 . (n=10)
Table 1  Species and specification of tested freshwater fish( n =10)

/em /g
Order Family Average body Average
Fish species Latin Name Source
classification classification length £ SD/em  weight £ SD /g
Pseudoras boraparva 3.045 +£0.352 0.417 £0.177
P. parva Hangzhou wushan flower market
Daniorerio 2.948 +0.130 0.375 £0.075
D. rerio Hangzhou minghong aquarium
Cypriniformes Cyprinidae Rhodeus sinensis 2.420 £0.263 0.372 £0.136
R. sinensis Zhuji base pond

G Gobiocypris rarus Chinese academy of sciences aquat— 2.248 £0.163 0.189 +0.044
. rarus
ic creatures in Wuhan

Hyphessobrycon anisitsi 2.572 £0.163 0.361 £0. 107
Characiformes Characidae H. anisitsi Hangzhou minghong aquarium

Lepomis gibbosus Hangzhou academy of agricultural sci- 1.997 £0.141  0.170 £0.063
Centrarchidae L. gibbosus
ences fisheries research institute

Tilapia mossambica 2.097 £0.090 0.301 £0.039
Cichlidae T. mossambica Guangzhou institute of aquaculture
Perciformes
Boleophthalmus
4.218 £0.240 1.013 £0.210
Gobiidae B. pectinirostris pectinirostris Zhuji base pond
Ophicephalus argus 3.884 £0.128 0.651 +0.086
Channidae 0. argus Guangzhou institute of aquaculture
Xiphophorus helleri 3.618 £0.201 0.932 +£0.272
X. helleri Hangzhou ming hong aquarium

Cyprinodontiformes ~ Oryziatidae

G s Gambusia affinis Zhui base ditch 1.839 £0.088 0.120 £0.033
Salmoniformes  Salmonidae 0. mykiss Oncorhynchu mykiss Jiande xinan river breeding company F 19920185 1094 20,123
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Table 2 Acute toxicity of chlorpyrifos on 12 species of fish

2

12

96h-1.C5, /( mgeL.7)

95%

/ R?

Fish species Toxicitygrade 95% confidence interval Correlation/ R?
R, sinensis 0.144 High-toxic 0.026 ~2.208 0.834
.. . 0.021 . 0.007 ~0.052 0.966
B. pectinirostris Hyper toxic
0.101 0.059 ~0.147 0.964
0. argus High-toxic
X. helleri 0.014 Hyper toxic 0.009 ~0.024 0.936
0.042 . 0.022 ~0.067 0.916
P. parva Hyper toxic
.3 . ~0. .
G. affinis 0306 High—toxic 0.206 ~0.495 0.892
L. gibbosus 0.001 Hyper toxic 0.001 ~0.002 0.950
.02 .016 ~0. .
T. mossambica 0.025 Hyper toxic 0-016 ~0.037 0.969
. . ~0.01 .94
0. mykiss 0008 Hyper toxic 0-005 ~0.013 0.948
0.291 0.200 ~0.458 0.872
D. rerio High-toxic
H. anisitsi 0.241 High-toxic 0.149 ~0.494 0.897
. 0.005 . 0.003 ~0.007 0.988
G. rarus Hyper toxic
3 LC,, (n=3)
Fig. 3  Chlopyrifos changes of LCs, in water (n =3)
1 12 LC,, SSD %

Fig. 1 SSD curve for chlorpyrifos on LCq, of 12 species of fish

2 -

4

(n=3)

Fig. 2 Acute toxicity of chlorpyrifos to 4 kinds of fish

in water-sediment system (n =3)

4 LC,

(n=3)

Fig. 4 Chlopyrifos changes of LC, insediment ( n =3)
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Fig. 6 Theabsolute amount of chlorpyrifos in 3 kinds of fish to timein28d bioaccumulation test ( n =3)
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7 AchE (n=3)

Fig. 7 Dose-response relationship between AchE enzyme activity of fish brain and chlorpyrifos (n =3)

8 96 h AchE (n=3)
Fig. 8 Enzyme activity inhibition rate of fish brain at 96 h to chlorpyrifos (n =3)

> > > > > -
> > > > > >
.G, - SsD
BCF
LGy - SSD AchE

LC 90

AchE



1188 9
o 7 Narra M R Begum G Rajender K et al. Toxic impact
of two organophosphate insecticides on biochemical pa—
LC rameters of a food fish and assessment of recovery re—
° 10
sponse J . Toxicology and Industrial Health 2012 28
AchE (5): 343 -352
° C
8
96h-.C,, |
AchE 2010 26(5): 1088 - 1092
° 9
AchE M . 2005:
1647 16
SSD N 10 S .
2000: 7
3 . 11
J .
2010 29(9): 1681 - 1686
1 12 OECD . M .
2003 (2): 191 -192
J. 2000 30(7): 44 -45 (2)
13
2
] D .
' 2011: 13 -20
2012 24(6): 811 -3821
14
3 DE-
HP J 2012 - 201416
' 1): 78 -83
21(6) : 1082 —1087 (1)
4 F CL WaFC D SD ef al. Derivati " 15 Verma V K Saxena A et al. Investigations on the a—
eng u yer et al. Derivation o
sute toxicity and behavioural alterations induced by th
freshwater quality criteria for zinc using interspecies cor— e oxl:lu yhdn ¢ dV(I{OuI‘d h‘li crations induce yh le
sphate pesticide ¢ ifos Puntiusc
relation estimation models to protect aquatic life in China organophosphate pestieice - Cirofpyliios on TURHIschot
I . Ch b 2013 90(3): 1177 - 1183 ( Hamilton-Buchanan) J . Indian Journal of Fisheries
. Chemosphere : -
2013 60(9): 141 -145
5 Sharbidre A A Metkari V Patode P. Effect of methyl (9)
. . o . . 16 Karen D J Klaine SJ Ross P E et al. Further consid-
parathion and chlorpyrifos on certain biomarkers in vari—
G " fish Poeciliareticulate ] . Pesti erations of the skeletal system as a biomarker of episodic
ous tissues of guppy fis oeciliareticulate J . Pesti— ' i )
cide Biochemistry and Physiology 2011 101(2): 132 chlorpyrifos exposure J . Aquatic Toxicology 2001.
141 52(34): 285 -296
6 Tao I Zhang Z W Chen D C et al. Effect of atrazine 17 Joanne P Inés D Marta M et al. Synergistic effects

and chlorpyrifos exposure on heat shock protein response
in the brain of common carp ( Cyprinuscarpio L.) ] .
Pesticide Biochemistry and Physiology 2013 107(9) :
277 -283

caused by atrazine and terbuthylazine on chlorpyrifos
toxicity to earlydife stages of the zebrafish Danio rerio
J . Environmental Science and Pollution Research

2013 20:4671 -4680 L 4



