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Research strategy and application of functional metabolomics in toxicity
evaluation of traditional Chinese medicine
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Abstract: Traditional Chinese medicine has a long history because of its holistic concept, clear medicinal effects and evidence-based
treatment. However, the issue of toxicity and safe use of traditional Chinese medicines have attracted extensive attention from
researchers, and the toxicity mechanism of traditional Chinese medicines is still unclear. Therefore, it is urgent to propose new research
strategies. As an extension of metabolomics, functional metabolomics use ultra-high performance liquid chromatography-tandem
quadrupole time-of-flight-mass (UPLC-Q-TOF/MS) technology to detect endogenous metabolites produced by the body after being
interfered by traditional Chinese medicines, obtain metabolic markers, and screen out metabolic enzymes in combination with other
technical means. Subsequently, molecular biology experiments were used to verify the relationship between metabolic markers and
their associated enzymes, to explain the downstream toxicity mechanisms associated with metabolites, and to form a new strategy of
“toxic ingredients-endogenous metabolites-direct targets-toxicity mechanisms”. In recent years, a large number of functional
metabolomics have been devoted to exploring the toxicity mechanism of traditional Chinese medicine, such as liver, heart, kidney, lung
and other toxicity. In this paper, the research strategies, toxicity targets and action mechanisms of functional metabolomics in the
toxicity evaluation of Chinese medicine extracts and Chinese medicine monomers were reviewed, in order to provide a new direction
for the application prospect of functional metabolomics in toxicology research.
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Fig. 1 Technical roadmap for study strategy of endogenous functional metabolites and toxic traditional Chinese medicine
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Table 1 Application of functional metabolomics in evaluation of traditional Chinese medicine hepatotoxicity
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Table 2 Application of functional metabolomics in evaluation of traditional Chinese medicine cardiotoxicity
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Table 3 Application of functional metabolomics in evaluation of traditional Chinese medicine nephrotoxicity
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Table 4 Application of functional metabolomics in evaluation of other toxicity of traditional Chinese medicine
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