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Impact on the Activity of Acetylcholinesterase( AChE )in Head and Bioconcentration in Zebrafish( Brachydanio
rerio ) After Chronic Exposure to Chlorpyrifos and Triazophos

YU Xiang-yang, ZHAO Yu—ding, WANG Dong-lan, HOU Fang—hao, LIU Xian—jin

(Institute of Food Safety, Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China )

Abstract: The acetylcholinesterase (AChE )activities in zebrafish ( Brachydanio rerio )head was studied after chronic exposure at sublethal
concentrations( 1/10, 1/20, 1/40 or 1/80 of 96 h—LCs,)of chlorpyrifos and triazophos, and the bioconcentration of these pesticides in fish
was investigated as well. The results showed that the AChE activity gradually reduced with increasing of the exposure time and concentra—

tions. When the concentrations of the pesticides were 1/10 of 96 h—LCs, and exposed for 30 days, the activities of AChE in zebrafish head
were 42.25% and 31.80% of control for chlorpyrifos and triazophos, respectively. The recovery activities of AChE by chlorpyrifos were all over
90% of control in all the treatments 30 days after the pesticide was removecd. However, the recovery activities of AChE inhibited by tria—
zophos were 74.91% and 71.46% of control at the high concentration exposures (1/10 and 1/20 of 96 h—LCs,). Chlorpyrifos could be easily
taken up and concentrated by zebrafish from water, and the bioconcentration factors (BCFs,)were 260.91~1 320.03 L-kg™" after exposure of
30 days, while for triazophos ranged 8.23~26.84 L-kg™.
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Table 1 Acute toxicity of chlorpyrifos and triazophos to zebrafish

. . % =
K WEM BAFHR(=) Gk e R
T X . . "1 95%confidence
Pesticides Duration Regression LCsy/mg-L .

interval

I 24 5.569 5+5.693 1x(0.963 2) 0.79 0.72~0.88
chlorpyrifos 48 5575 24+4.267 6x(0.942 1) 0.73 0.65~0.83
72 57700 1+3.655 8x(0.950 4) 0.64 0.54~0.74

96 5976 1+3.421 0x(0.961 7) 0.52 0.38~0.61

e 24 11.804 2x-5.062(0.961 7) 7.12 6.64~7.78
triazophos 48 9409 8x-2.552 4(0.974 8) 6.35 5.81~6.89
72 12.789 8x—4.671(0.989 9) 5.70 5.09~6.15

96  8.683 8x—0.994 3(0.934 6) 4.90 4.02~5.50

W A5 S NBUE IAHIE R EL . The data between the brackets showed
the correlated coefficient of the regression.
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Figure 1 Inhibition and recovery of brain AChE activity of

zebrafish after chronic exposure to chlorpyrifos
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Figure 2 Inhibition and recovery of AChE activity of zebrafish

head after chronic exposure to triazophos
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Table 2 Bioconcentration of chlorpyrifos and triazophos by
zebrafish from water after 30 d

IR/ B

concentration in water Pesn(:ldes resldue infish od
A 0.006 25 1.63+0.36 260.91
chlorpyrifos 0.012'5 12.261.66 980.90
0.025 33.00+3.98 1320.03
0.05 53.68+2.29 1 073.69
= 0.062 5 1.68+0.14 26.84
triazophos 0.125 1.96+0.57 15.65
0.25 2.06+0.25 8.23
0.5 4.80+0.91 9.59

o R 28R B Ol 4 S5 A0 52 19 F- 241, The value was the
mean residue of pesticide in zebrafish; ** BCFs =t 4%5% B 4 24515/ /K v
251 , BCF3= Pesticide residues in fish/ Pesticides concentration in water
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