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Fig. 1 An overview of chemical toxicology studies based on small model fish
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Tab. 1 Standardized applications of common small model fish species in chemical toxicological testing
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APPLICATION OF SMALL MODEL FISH IN CHEMICAL TOXICOLOGY

LUO Li-Jun', ZHOU Yu-Xi’, REN Xin-Xin’, LI Bing-Jie’, XU Zhi-Xiang', HUA Jiang-Huan”",
HAN Jian’ and ZHOU Bingsheng2
(1. College of Fisheries and Life Science, Dalian Ocean University, Dalian 116023, China; 2. Institute of Hydrobiology, Chinese

Academy of Sciences, Wuhan 430072, China; 3. School of Basic Medical Sciences, Hubei University of
Chinese Medicine, Wuhan 430065, China)

Abstract: The extensive use of chemicals has significantly contributed to societal progress while concurrently causing
severe environmental pollution, endangering both ecosystems and human health. Consequently, toxicological studies
and health risk assessments of chemicals are essential for effective pollutant risk management. Small model fish
species, particularly zebrafish (Danio rerio), rare minnow (Gobiocypris rarus), and medaka (Oryzias latipes), have
become invaluable models in environmental toxicology research due to their high degree of evolutionary conservation
with mammals. This review comprehensively examines recent advancements in utilizing these small model fish for
chemical toxicology research, encompassing standardized toxicity testing protocols, toxicokinetic and bioaccumulation
investigations, and multi-level toxicological effect and mechanism studies. Special emphasis is placed on their applica-
tions in developmental toxicity, metabolic disruption, neurobehavioral effects, endocrine interference, cardiovascular
dysfunction, immunotoxicity, and reproductive toxicity research. Furthermore, we critically evaluate current research
limitations and propose future directions to enhance the broader application and development of small model fish in
toxicological studies.

Key words: Small model fish; Chemicals; Toxicity testing; Toxicology; Risk assessment
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