2= 2024, 26(1): 149-159 http://www.nyxxb.cn
Chinese Journal of Pesticide Science E-mail: nyxuebao@?263.net

R doi: 10.16801/j.issn.1008-7303.2023.0102

SRMFPEXNEDERREFECIEABRY
SR AR AIER

Tt B T, ZAFH, BRCFE, MEW, Kk o[m

(L e S s s, BRI RS %0, il 200237)

B AABIBEIANTETY LM ERRNZAARX RIS —, LHF b2
Bz XiE, AR ARD & A RKIEAEA, 0T FORER A B SR E S s D &S RAT B8
JEE F 6 BRI Mﬂ R R, RARF BT HED & IR RS 6 Stk F M 72 h-LCsy 18
7 0.756 pg/mL, B&d. SR AEFEREFZ (0. 0.2, 0.4, 0.8 ng/mL) &% 72 h B A I:
0.4 #2 0.8 pg/mL %'J—%ati;tzéﬂéﬁﬁﬁwﬁé\#ﬁvf AT . SO FEAKMFRH AR, B
EFaALRE R EEK, EIEEF AT (RKERE, KRREGHRLED); 0.2, 0.4 42 0.8 pg/mL
8 2 ABE H) BR i AL B S AT &S B E AL, SRS AR KK E myl7. myh6. vmhe 89K A7
FFA, FFIlAR B (MDA) 4 &, AR ALY EILEE (SOD). TRILAEE (CAT). &
BRIk it A4 B (GSH-PX) 530 8ALEETE P 6 1K, 24T &0 R AL 3R A0E M AL (ROS). AAF
REREW, AAMPIGRAES L EEBASELFTEASEZHFMH, L5 84B454EA
R

KRR TAX KA AABRAL, KR L&, LFHFH; BMEK

FESZES: S482.35; S481.1; X503.225 Iﬁk*ﬂ'\,m\ﬁ%. A

Toxicity and oxidative damage of meperfluthrin on cardiac development of

zebrafish embryos and larvae

LI Ruirui, ZHOU Ning, WU Menggi, XU Wenping, TAO Liming, ZHANG Yang
(Shanghai Key Laboratory of Chemical Biology, School of Pharmacy, East China University of
Science and Technology, Shanghai 200237, China)

Abstract: Meperfluthrin is one of the top-selling sanitary insecticide species in the domestic market,
drawing widespread attention due to its environmental safety risk. In this paper, zebrafish was used as
an experimental model to assess the cardiac developmental toxicity and oxidative damage caused by
acute exposure to meperfluthrin in embryos and larvae. The acute toxicity assessment revealed that
meperfluthrin is highly toxic to zebrafish embryos with a 72 h-LCs, of 0.756 ug/mL. After exposure to
different doses of meperfluthrin (0, 0.2, 0.4, 0.8 pg/mL) for 72 h, the larvae from 0.4 and 0.8 pg/mL

dose-treated groups showed deformities, including spine and tail curvature, pericardium and yolk sac
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edema, significant reduction of heart rate and hatchability, and incomplete embryonic development

(shorter body length, smaller head, and eye area). Moreover, meperfluthrin of 0.2, 0.4, and 0.8 pg/mL

induced atrial and ventricular differentiation in larvae, and down-regulated the expression of cardiac

function-related genes myl7, myh6, and vmhc. It also increased the content of malondialdehyde (MDA),

as well as decreased the activities of antioxidant enzymes such as superoxide dismutase (SOD), catalase

(CAT), and glutathione peroxidase (GSH-Px), resulting in the accumulation of reactive oxygen species

(ROS) in the heart of larvae. The results of this paper indicate that meperfluthrin exposure has signifi-

cant toxicity to the cardiac development of zebrafish embryos and is associated with oxidative damage.

Keywords: hygienic pesticides; meperfluthrin; environmental risk; zebrafish; developmental toxicity;

oxidative stress
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A. Effect of meperfluthrin exposure for 24, 48, and 72 h on heart rate of zebrafish; B. Effect of meperfluthrin exposure for 48 and 72 h on hatching

rate of zebrafish; C. Effect of meperfluthrin on body length of zebrafish; D. Effect of meperfluthrin on eye area of zebrafish; E. Effect of
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Fig. 3 Developmental toxicity induced by meperfluthrin in zebrafish embryos
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Fig. 6 Effect of meperfluthrin exposure on the position of the atria and ventricles of zebrafish larvae hearts (72 h)
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Fig. 8 Effect of meperfluthrin exposure on zebrafish larvae cardiac vascular development
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Fig. 9 Effect of meperfluthrin induction on zebrafish subintestinal veins (72 h)
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Fig. 10 Effect of meperfluthrin on oxidative stress in zebrafish (72 h)
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