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Application of spatial metabolomics in study of pharmacological and toxicological
mechanisms of traditional Chinese medicine
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Abstract: Spatial metabolomics, as a cutting-edge technology in the field of metabolomics, breaks the limitation of traditional
metabolomics that cannot obtain spatial information of tissues by integrating mass spectrometry imaging and metabolomics analysis, and
realises the in situ visualization of the spatial distribution characteristics of metabolites, which provides technological support for analyzing
the dynamic distribution and metabolic pathways of traditional Chinese medicine (TCM) components. By outlining the relevant
applications of spatial metabolomics in the study of pharmacological and toxicological mechanisms of TCM, in order to reveal the potential
application of this technology in the field of TCM research. Based on matrix assisted laser desorption/ionisation-mass spectrometry
imaging, desorption electrospray ionization-mass spectrometry imaging and other mass spectrometry imaging technologies, the
distribution characteristics and metabolic pathways of TCM components in target organs are visually presented, and the pharmacological
mechanisms of TCM in treatment of tumors, cardiovascular and cerebrovascular diseases, liver diseases and inflammation related diseases
are elucidated. The use of mass spectrometry imaging technology for spatial localization of toxic components in TCM and dynamic
monitoring of the metabolic network for reducing toxicity in TCM processing provides new perspectives for the safety evaluation of TCM.

Despite the limitations of complex sample preparation and absolute quantification, the deep integration of spatial metabolomics, artificial
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intelligence and multimodal omics technology will promote the transformation of TCM research from “macro integration” to “precise time

and space”, and promote the modernization of TCM.

Key words: spatial metabolomics; mass spectrometry imaging; traditional Chinese medicine ingredients; pharmacological

mechanisms; toxicological mechanisms
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Table 1 Differences between different mass spectrometry imaging techniques
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Fig. 1 Basic process and biological application of spatial metabolomics
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