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[ Abstract]  Dioxins, polybrominated diphenyl ethers, and benzo(a)pyrene are common organic
pollutants in food. They have been of concern to academics and government administrations due to high
residue and persistence, easy accumulation and strong harmful effects. The National Research Council of the
United States of America published Toxicity Testing in the 21st Century: A Vision and Strategy in 2007,
which proposed a new concept of toxicity testing that toxicity testing should take full consideration of
population exposure data and base on in vitro tests, human cell lines, toxicity pathways and high-throughput

screening. Meanwhile, systems biology, bioinformatics and rapid assay technologies will be used to better
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understand toxicity pathways—the cellular response pathways that can lead to adverse health effects when
sufficient perturbing induced by chemicals exposure. The new toxicity testing strategy has changed the
traditional testing pattern and has brought a wide impact on the international relevant fields. The European
Union, the World Health Organization, and the United States Environmental Protection Agency, the Food
and Drug Administration, and the National Center for Toxicological Research have organized relevant
discussions and exploratory studies to address the new toxicity testing concept and how to evaluate and
utilize the results of traditional toxicity test researches. Compared to the discussion, ‘whether to do it’, ten
years ago, the question, ‘how to do it’, has become the concern of the current discussion. Therefore, how to
respond to the concept of toxicity testing and how to effectively utilize and excavate traditional toxicity test
data have been the focus of multi-disciplines and interdisciplinary academia such as toxicology, food hygiene
and environmental science. Therefore, this article provides an overview of the exposure levels of dioxin,
polybrominated diphenyl ethers and benzo[a]pyrene, which are typical persistent organic pollutants in food
in China and the current research status of toxic pathways based on whole animal experiments. The exposure
level, toxic effect and toxicity mechanism of three contaminants are analyzed and summarized in order to
provide basis for future results based on the 21st century toxicity test compared with traditional tests and

data mining analysis of these two kinds of data. Meanwhile, it also lays the foundation for the establishment

of a toxicity testing framework based on exposure characteristics, toxic pathways, and biomarkers.
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