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Metabolomics analysis of particulate matter exposure—induced lung

injuries and intervention with Chinese medicine
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(Abstract] As global environmental pollution intensifies, the health impacts of particulate matter (PM) have garnered
significant attention. PM enters the lungs through the respiratory tract, triggering a series of pathological changes and profoundly
affecting human metabolic processes. This review summarizes the applications of metabolomics technology in investigating lung
injuries caused by different PM categories and the interventions with Chinese medicine, aiming to uncover potential biomarkers of
PM-induced lung damage and elucidate the protective mechanisms of Chinese medicine through regulation of metabolic pathways.
By synthesizing current research, this review identifies critical limitations including homogeneity in biosample selection, significant
variability in research outcomes, and challenges in data interpretation. Future investigations should prioritize multi-omics integrated
analysis platforms, promote the integration of metabolomics with Chinese medicine, thereby providing novel perspectives and
methodologies for preventing and treating PM-induced lung injuries.
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Table 1 Applications of metabolomics technology in lung injury-related diseases

caused by PM,s exposure
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Table 2 Applications of metabolomics in lung injuries caused by industrial dust particulate matter exposure
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Table 3 Applications of metabolomics technology in Chinese medicine intervention for lung injury-
related diseases caused by particulate matter
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Fig.1 Research and applications of metabolomics technology in preventing and treating

particulate matter—induced lung injuries with Chinese medicine
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