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Study on the neurotoxicity of pyrethroid pesticides on Danio rerio larval
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ABSTRACT: Objective To investigate the effects of 4 kinds of pyrethroid pesticides (deltamethrin, allethrin, high
efficiency cypermethrin and esfenvalerate) on the neurotoxicity of Danio rerio. Methods The effects of the 4 kinds
of pesticides on the morphology and neurobehavior of Danio rerio larvae were analyzed at 3 kinds of doses (high,
medium and low), using a static exposure method; and the effects of reactive oxygen (ROS), superoxide dismutase

(SOD), acetylcholinesterase (AchE) were used as indicators to study the neurochemical effects of each pesticide on

EE&WB: EZRESH LRI H (2019YFD0901704)

Fund: Supported by the National Key Research and Development Program of China (2019YFD0901704)

SBEEE: LR, W, #%, EEW T IR NK R E % 4. E-mail: caolimin@ouc.edu.cn

*Corresponding author: CAO Li-Min, Ph.D, Professor, Ocean University of China, No.1299, Sansha Road, Huangdao District, Qingdao 266003,
China. E-mail: caolimin@ouc.edu.cn



557 e

A, A UK AR AR 24 0] B 1D £ 4 1 i 22 SR AR IR

211

Danio rerio larvae at high, medium and low doses. Results All 4 kinds of pyrethroid pesticides caused
morphological changes such as shorter body length and spine curvature in Danio rerio larvae; except for allethrin, the
other 3 kinds of pesticides caused a significant decrease (P<0.05) in locomotor activity in Danio rerio larvae; in
terms of neurochemistry, all 4 kinds of pesticides caused a significant decrease (P<0.05) in AchE activity in Danio rerio
larvae with increasing concentration compared with the blank group and the control group. However, the 4 kinds of
pesticides differed in their effects on ROS level: Deltamethrin and high efficiency cypermethrin did not have
significant differences in their effects on ROS level in Danio rerio larvae, while allethrin and esfenvalerate both
caused significant increases in ROS level in Danio rerio larvae at medium and high doses. Conclusion The
pyrethroid pesticides produces significant neurotoxic effects on Danio rerio larvae. For the first time, morphological
changes and changes in AchE activity are found to be in good agreement with those of rats, which is expected to

replace rats for easier and faster food safety risk assessment; the remaining indicators shows different degrees of

differences from rats, which may be related to the differences in their biological characteristics. This study provides a

reference for the application of Danio rerio in food safety evaluation.
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