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Objectives. Euphorbia semen, a toxic traditional Chinese medicine documented in the Chinese Pharmacopoeia, has raised significant safety concerns due to its intestinal toxicity manifested as severe diarrhea and potential circulatory collapse at high doses. Euphorbia factor L1 (EFL1), identified as the principal toxic constituent, remains undercharacterized in terms of its intestinal toxicological mechanisms. This study aims to elucidate EFL1's enterotoxic mechanisms using human intestinal cells and coelomic model organism Caenorhabditis elegans.
Materials and Methods. Human intestinal cells and Caenorhabditis elegans were exposed to EFL1. Potential targets were predicted using PharmMapper, and validated by m6A MeRIP-seq and proteomics. The interaction between EFL1 and the m6A recognition protein IGF2BP3 was characterized in vitro and in silico. The intestinal permeability, lipid oxidation damage, transport channel, mitochondrial structure and function, and ferroptosis were detected by molecular biology techniques and simulation predictions.
Results. EFL1 directly bound to and downregulated IGF2BP3, reducing global mRNA m6A modification levels. This epigenetic change accelerated the degradation of mRNAs in the AMPK/SIRT1/PGC-1α pathway, crucial for energy metabolism. Consequently, ATP depletion occurred, disrupting water and ion transport homeostasis. Intracellular Ca²⁺ overload ensued, triggering an oxidation-antioxidation imbalance, lipid peroxidation, and mitochondrial structural/functional damage. Concurrent Fe²⁺ accumulation inhibited the GPX4/FTH1/ACSL4 axis of the ferroptosis pathway. Ultimately, EFL1 compromised intestinal barrier integrity by disrupting intercellular tight junctions and the F-actin cytoskeleton.
Conclusion. EFL1 induced intestinal toxicity by directly targeting IGF2BP3. This interaction destabilized AMPK/SIRT1/PGC-1α pathway mRNAs via reduced m6A modification, and induced metabolic reprogramming, ferroptosis, and loss of barrier integrity in intestinal cells and Caenorhabditis elegans.
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