Gegen Qinlian Decoction Attenuates Myocardial Infarction via Gut Microbiota-Metabolism Axis
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Introduction. Myocardial infarction (MI) is a leading cause of death worldwide, and current therapies remain insufficient. Gegen Qinlian Decoction (GQD) shows cardioprotective effects, but its mechanisms involving gut microbiota are unclear.
Aims. Investigating the specific mechanism by which GQD protects the heart through gut microbiota modulation.

Methods. MI was induced in male C57BL/6 mice by left anterior descending coronary artery ligation. GQD was administered intragastrically from 4 weeks pre-MI to 5 weeks post-MI. Fecal microbiota transplantation (FMT) was performed to verify gut microbiota involvement. Cardiac function, histopathology, 16S rRNA sequencing, serum metabolomics, Western blot, and in vitro cardiomyocyte assays were conducted.
Results. GQD treatment improved survival and cardiac function, reducing infarct size, fibrosis, and apoptosis in MI mice. Gut microbiota analysis revealed GQD enriched Turicibacter while reducing Colidextribacter These microbial changes correlated with cardiac improvement. The cardioprotective effects were transferable via FMT. Serum metabolomics identified nicotinamide metabolism as a key pathway: GQD reduced serum nicotinamide, restored myocardial NAD⁺/NADH balance, and activated SIRT1.IN vitro, GQD-FMT serum protected cardiomyocytes from OGD-induced injury.
Discussion. This study reveals that GQD protects against MI by remodeling gut microbiota to reduce systemic nicotinamide, thereby restoring myocardial NAD⁺/NADH balance and activating SIRT1 signaling. These findings establish a novel gut-heart axis and highlight the therapeutic potential of targeting microbiota-host metabolism in cardiovascular disease.
