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Augmentation in insulin resistance by pyrethroid pesticide invalidating the
claim of its safety

Cui, Zheng-Guo
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Fenvalerate (Fen) is a synthetic pyrethroid insecticide and a known
environmental endocrine disruptor. Previous studies reported that pyrethroid exposure could increase
the risk of diabetes. On the other hand, Fen is able to decrease mouse serum glucose, the
complicate mechanism is largely unknown. Here we found that Fen promoted ATP generation, lactate
production, and glucose uptake, which were similar to the Warburg effect. Moreover, Fen enhanced
insulin receptor sensitivity and endocytosis by PI3K-AKT pathway. Fen sustained the Warburg effect
dependent on the generation of reactive oxygen species. Potent antioxidants N-acetyl Cysteine and
ascorbic acid inhibited the Warburg effect induced by Fen. Finally, chronic Fen exposure fortified

HepG2 cells against metformin-induced cell death. In conclusion, Fen enabled hepatoma cells to adapt
for their ambient environment.
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10% fetal calf serum(FCS, Wako ) Dulbecco®s Modified
Eagle Medium(DMEM Wako ) Sigma-Aldrich Corp.,MO,
USA 1-10uM ,

2.
Cell Counting Kit-8 (CCK-8) (Dojindo Laboratories, Kumamoto, Japan)
96 well-plate(Becton Dickinson
) 24 450 nm (Filter Max F5, Molecular Devices, San
Jose, CA, USA)
3.
ATP Glucose (GO) assay
kit (Sigma-Aldrich Corp., MO, USA) ATP assay kit (Toyo Ink Inc., Tokyo, Japan)

4.
glycolysis assay kit and an extracellular
oxygen consumption assay kit (Abcam, Cambridge, MA, USA)  extracellular oxygen
consumption assay kit (Abcam, Cambridge, MA, USA)
5.
Tetramethylrhodamine, Methyl
Ester, Perchlorate (TMRM) dihydroethidium (DHE) 2,7-dichlorodihydrofluorescein

diacetate (DCFH) (Molecular Probes, Eugene, OR, USA) 37 15
6.
B (IRB) IR-B(p-1RB) Santa Cruz
Biotechnology, Inc.CA, USA Cell Signaling Technology, Inc.
Beverly, MA, USA
7.
One-way two-way ANOVA  Dunnett’ s test

p<0.05
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