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Abstract: 

Toxicity testing is an important approach for safety assessment of chemicals such as 
environmental agents, drugs, food-additives and cosmetics, provides evidence and 
protection for human health and environmental safety. Mainly relying on use of laboratory 
animals, traditional toxicological testing methods are too exhausting and expensive to meet 
the needs of rapid increase of chemical toxicity evaluation. Moreover, the traditional 
methods may be uncertain resulting from difference of doses and species of animals. It 
becomes pivotal to choose appropriate strategies and methods of toxicity testing for 
environmental agents, drugs and so on. It’s imperative now to develop alternative testing 
methods and translational toxicology research of human related markers and toxicological 
testing approaches. A series of alternative testing methods have been applied in safety 
evaluation in the past few decades, relating with general toxicity, local toxicity, target 
toxicity, genotoxicity and reproductive and developmental toxicity. With the release of the 
landmark report Toxicity Testing in the 21st Century: A Vision and a Strategy, the U.S. 
National Academy of Sciences, in 2007, precipitated a major change in the way toxicity 
testing is conducted. It envisions increased efficiency in toxicity testing and decreased 
animal usage by transforming from current expensive and lengthy in vivo testing to in vitro 
toxicity pathway assays on human cells, cell lines or cell components using advanced 
techniques of toxicogenomics, bioinformatics and computational toxicology. Several 
countries have taken active measures in the face of new challenges. The U.S. EPA ToxCast 
was started to optimize toxicity testing of thousands of chemicals through predicting 
potential toxicity of chemicals using computational toxicology methods and developing 
inexpensive and efficient approaches. Associated projects were funded by NIH, FDA and 
SNSFC. A series of major schemes were executed by European, such as SEURAT project, 
AXLR8 program, to advance the development and application of T21C and establish in vitro 
testing methods with multiple endpoints. 

 

 


