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Toxicological effects of polylactic acid microplastics and arsenic co-contamination in earthworms. YAN Yi-meng, LIU Jun-hui,
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Abstract: In this study, the earthworm Eisenia fetida was exposed to soils contaminated with polylactic acid microplastics (PLA MPs,
0.5% w/w) and arsenite (As(III), 40 or 100mg/kg) under single and co-exposure scenarios for 28 days. The responses of six selected
biomarkers and the bioaccumulation levels of the two pollutants in earthworms were analyzed to evaluate the joint toxic effects and
underlying mechanisms of PLA MPs and As(Ill). Bioaccumulation results indicated that the bioaccumulation of As(IIl) in
co-exposure groups decreased by an average of 34.2% compared to the single As(IIl) exposure groups. Biomarker analysis revealed
significant oxidative stress responses in earthworms, which intensified with increasing exposure concentration and duration. The
Integrated Biomarker Response index (IBR) was used to quantify the integrated toxic effects of multiple biomarkers, showing a
significant dose-effect relationship in both single and co-exposure groups. Notably, the IBR values in co-exposure groups were
reduced by an average of 28.8% compared to those in single As(III) exposure groups. Joint toxicity evaluation indicated antagonistic
interactions between PLA MPs and As(III) at both arsenic exposure levels. These findings systematically elucidate the toxicological
effects and potential mechanisms of PLA MPs and As co-contamination in earthworms, providing scientific evidence for ecological
risk assessment of such combined toxicity.

Key words: earthworm; polylactic acid microplastics; arsenic; Integrated Biomarker Response index (IBR); joint toxicity
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