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Objectives. Gelsemium elegans Benth., a toxic Loganiaceae vine, has medicinal properties but poses high toxicity risks, with gelsenicine as a main toxic component. This study investigated intestinal toxicity and mechanisms of gelsenicine using Caenorhabditis elegan (C. elegans).
Materials and Methods. C. elegans were exposed to gelsenicine, then the growth and locomotion were assessed. The targets of gelsenicine were predicted by PharmMapper, and mRNA-seq was performed for verification. The intestinal permeability, ROS generation, and lipofuscin accumulation were detected. The fluorescence intensities of GFP-labeled proteins of oxidative stress and unfolded protein reaction (UPR) were quantified.
Results. After treatment of gelsenicine in C. elegans, the lifespan, body length and width were inhibited, as well as the locomotion behavior. A total of 221 targets were predicted by PharmMapper, and 731 differentially expressed genes were screened by mRNA-seq. GO and KEGG enrichment terms mainly included redox process and transmembrane transport. The blue dye was leaked from the intestinal lumen into the intestinal cells and body cavity, along with the abnormal mRNAs expression of gem-4, hmp-1, fil-2, and pho-1, which regulated the intestinal development. Intestinal ROS and lipofuscin were up-regulated, and sod-2 and isp-1 expressions were down-regulated. Multiple proteins in SKN-1/DAF-16 pathway can be stably bound with gelsenicine in predictive model. The SKN-1::GFP was up-regulated, and nuclear translocation of DAF-16::GFP was abnormal. The UPRER biomarker of HSP-4::GFP was down-regulated.
Conclusion. The intestinal permeability of C. elegans was increased following gelsenicine treatment, and the toxicological mechanisms were related to intestinal development disorder, SKN-1/DAF-16 pathway-mediated oxidative and antioxidant imbalance, and abnormal unfolded protein reactions.

