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The transition from physiological homeostasis to clinically overt disease is not an abrupt event but rather a gradual process involving a latent yet critical phase. We propose the concept of the "Disease Susceptibility State (DSS)" as a pre-tipping point stage that serves as an optimal window for early therapeutic intervention. Our investigations reveal that the DSS is characterized by the substantial accumulation of oxidized lipids, including oxidized phospholipids and oxidized fatty acids. To systematically characterize this state, we developed and implemented integrated LC-MS-based phospholipid lipidomics and oxylipidomics platforms to detect and profile the emerging signaling molecules during DSS progression. These approaches enabled us to construct a dynamic network biomarker spectrum spanning from the "pre-disease" stage to "clinically overt disease," thereby elucidating the biomedical basis underlying disease transition. Using this strategy, we identified octadecanoid-derived oxylipins, specifically 13-oxoODE and 13-HoTrE, as small-molecule candidates that promote inflammation resolution in tendinopathy. Furthermore, we discovered active oxylipins with significant immunomodulatory potential for immune-adjuvant therapy, as recently reported (Cancer Cell, 2026, 44(4): 743-759.e8). Collectively, our LC-MS-based phospholipid lipidomics and oxylipidomics approaches represent powerful tools for detecting endogenous oxidized lipid signaling molecules, offering critical insights into inflammation resolution and immunomodulation, and opening new avenues for early intervention in chronic inflammatory diseases.
