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Advances in oxidative stress-based adversarial triazole fungicide
induced toxic effects in Danio rerio
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ABSTRACT: Triazole fungicides generally have one or more chiral centers and have been a hot spot and focus of
research because of their stereoselective behavior in the environment and during food processing. Due to the heavy
use, triazole fungicides are inevitably left in water and food and reach human body via the food chain; therefore,
toxicological evaluation using Danio rerio as a model organism is essential for triazole fungicide assessment. This
paper reviewed the role of chiral triazole fungicides in inducing toxicity in Danio rerio in recent years and found that
majority of their toxic effects were related to oxidative stress regulation. However, the effects and molecular
mechanisms of triazole fungicides on Danio rerio from a chiral enantiomeric perspective were not clearly elucidated.

Focusing on oxidative stress pathway, mitochondrial oxidative phosphorylation and changes in antioxidant enzyme
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activity, exploring the selective toxicity mechanism of triazole fungicides can provide basic data and research ideas

for the control of toxicity risk assessment of pesticide hazards in food.

KEY WORDS: triazole fungicides; chirality; Danio rerio; enantiomer; oxidative stress
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Table 1 Differences in biological activity and toxicity of chiral triazole pesticides
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Table 2 Triazole fungicides for risk classification of acute toxicity in Danio rerio adults (mg a,i./L)
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TR AT mefentrifluconazole g 1.15 RE [5]
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R e flusilazole i 1.70 A=k A [27-28]
TN PR propiconazole i 1.93 KB, SN [29-30]
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T TR A penconazole Ha 4.23 NAWTIE, BB [21,33]
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I triadimenol (%3 23.61 KRBT, AR [26]
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Fig.l1 Toxic mechanism of oxidative damage of Danio rerio caused
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Fig.7 Schematic diagram of the pathways of oxidative stress in Danio rerio
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