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Résumé :

Organophosphorus (OP) compounds are a class of acetylcholinesterase (AChE) inhibitors used not only
as pesticides or in the industry, but also as chemical warfare nerve agents. In the present study we
have generated and validated zebrafish models for mild, moderate and severe acute OP poisoning by
exposing zebrafish larvae to different concentrations of the prototypic OP compound, chlorpyrifos-
oxon (CPO). CPO induced concentration-dependent inhibition of AChE and the expression of three
different phenotypes, mild (grade 1), moderate (grade 2) and severe (grade 3). Grade 2 was the most
prevalent phenotype within the 0.75-1.50 uM range of CPO concentrations and larvae exhibited
integrity impairment of axial muscle fibres. Grade 2 larvae were unable to swim and their touch motor
response was fully abolished. AChE inhibition was an upstream event in the toxic pathways that
resulted in hypercontracture of the axial muscles which was not related with calcium overload or ATP
depletion. Grade 3 was the most prevalent phenotype at high CPO concentrations. It was
characterized by an irreversible widespread necrosis of the axial muscle fibres. RNA-seq and
pharmacological analyses supported the hypothesis that after initial cholinergic overstimulation, an
influx of extracellular Ca2+ through NMDA receptors occurs and that the increase in the cytoplasmic
levels of Ca2+ in animals with a compromised Ca2+ buffer capacity resulted in the uncontrolled
activation of proteases, phospholipases and kinases. Our results show that zebrafish models mimic
most of the pathophysiological mechanisms behind this toxidrome in humans. The suitability of the
zebrafish larvae to in vivo high-throughput screenings of small molecule libraries makes these models
a valuable tool for identifying new drugs for multifunctional drug therapy against acute
organophosphorus poisoning.
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