A Multi-Omics Pharmacological Evaluation of XinjiShengxin Formula in Post-Myocardial Infarction Repair
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Introduction. Current single-target therapies for myocardial infarction (MI) often fail to address the complex pathology of cardiomyocyte (CM) necrosis, excessive fibrosis, and insufficient angiogenesis. While Traditional Chinese Medicine (TCM) shows promise in cardiac repair, its clinical application is often hindered by ambiguous active components.
Aims. This study aimed to systematically explore the role and underlying mechanisms of XJSX in post-MI cardiac repair using a multi-omics approach, and to identify its key active components, thereby providing a scientific basis for TCM application in cardiovascular disease treatment.
Methods. We evaluated XJSX in an in vivo MI model, integrating pharmacodynamic assessments with spatial metabolomics, single-cell RNA sequencing (scRNA-seq), and spatial transcriptomics.
Results. XJSX significantly reduced infarct size, improved cardiac function, attenuated fibrosis, and promoted both CM and endothelial cell proliferation. Multi-omics analysis revealed that XJSX reversed MI-induced metabolic disorders by normalizing energy metabolism and suppressing pro-fibrotic metabolites. Furthermore, XJSX modulated cellular heterogeneity by driving CMs toward a Dbp+ intermediate state, shifting fibroblasts from pro-fibrotic to Npdc1+ remodeling subtypes, and enriching endothelial cells to enhance angiogenesis. Spatial transcriptomics confirmed the restoration of intercellular communication networks.
Discussion. XJSX facilitates coordinated post-MI myocardial repair through the multi-dimensional regulation of metabolic balance, cellular heterogeneity, and intercellular communication. The identification of Hydroxyasiaticoside as a key active component resolves the ambiguity often associated with TCM, establishing a robust scientific paradigm for component-defined TCM therapies in cardiovascular disease.
