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Application and Prospect of Zebrafish Model in the Evaluation of Drug — Induced Renal Injury
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WANG Xuan®,DAI Shengyun®,LI Zhiqi’,LU Shan®,WU Jiarui’,LIN Ruichao®,ZHAO Chongjun’®*
(1. Quanzhou Orthopedic — Traumatological Hospital ,Quanzhou, Fujian 362000,China; 2. School of Chinese Materia Medica ,Beijing University of

Chinese Medicine ,Bejjing 102488 ,China; 3. Beiyjing Key Laboratory for Quality Evaluation of Traditional Chinese Medicine ,Beijing University of

Chinese Medicine,Beijing 102488, China; 4. National Institutes for Food and Drug Control,Beijing 102629, China)
Abstract: Objective To analyze the application value of the zebrafish model in the evaluation of drug — induced renal injury.
Methods Relevant literatures on the application of zebrafish model in the study of drug — and chemical — induced renal toxicity
were retrieved from PubMed, Web of Science and CNKI databases, with the retrieval time limit ranging from the establishment of
each database to December 31,2023. The methodology, evaluation indicators indicators, toxicity mechanism and specific practice in
the evaluation of traditional Chinese medicine (TCM) were summarized, and the application potential of this model in new fields
was prospected. Results Due to the characteristics of high genetic and physiological similarity to humans,transparent early embryos
and rapid reproduction, the zebrafish model shows unique advantages in renal toxicity evaluation and can be used as a
complementary model. The evaluation indicators indicators for renal injury in the zebrafish model include phenotype and
histopathological morphological, filtration function — related indicators, cellular biological processes and biochemical indicators,as well
as renal injury biomarkers, covering a multi — level detection system from overall phenotype to molecular markers. The main
mechanisms of chemical — induced renal toxicity in the zebrafish model include apoptosis,cell death, fibrosis, inflammatory response
and oxidative stress. This model has been successfully applied to the evaluation of nephrotoxic substances in TCM such as
aristolochic acid, and the screening of potential nephroprotective components such as rhein and daidzin. However, it is necessary to
further clarify the status of the zebrafish model in chemical toxicity screening, investigate the reproducibility and standards of its
application in drug toxicokinetics, experimental operation and result evaluation,and accelerate the research and development of high —
end supporting equipment in the future. Conclusion The zebrafish model can serve as an important complementary model
connecting in wvitro screening and mammalian in vivo experiments for rapid evaluation of drug - induced renal toxicity and
mechanism research,and it has great potential in the safety evaluation of complex TCM systems.
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Fig.1 Related — mechanisms of chemical — induced nephrotoxicity in zebrafish
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