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[ ABSTRACT] Ventricular remodeling after myocardial infarction (MI) is a critical pathological process in cardiovascular
diseases, in which macrophages serve as essential regulators. ~ Advances in single-cell and spatial transcriptomic technolo-
gies have revealed the heterogeneity, origins, and spatiotemporal dynamics of cardiac macrophages following injury.  Dis-
tinct macrophage subsets exhibit stage-specific functional switching during inflammation, tissue repair, and fibrosis:
Ly6C"/CCR2* pro-inflammatory macrophages dominate the early inflammatory response; TREM2" reparative macrophages
facilitate inflammation resolution and scar maturation; BHLHE41" macrophages restrict excessive collagen deposition; and
spleen-derived CD169*TIM4 " macrophages help maintain local cardic immune homeostasis. ~ This review summarizes the
distribution, functional roles, and interaction networks of these macrophage populations during ventricular remodeling,
elaborates their regulatory effects on myocardial repair and fibrotic progression, and proposes precision intervention
strategies that may offer new therapeutic targets for post-MI remodeling.
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Figure 1. Multi-organ origins and differentiation trajectories of macrophages after myocardial infarction
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Figure 2. Macrophage recruitment, phenotypic transitions, and pro-inflammatory activation following

acute myocardial infarction
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Figure 3. Metabolic reprogramming and signaling circuits governing macrophage-mediated

regulation of fibrosis during post-infarction repair
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Table 1. Key macrophage subsets after myocardial infarction, experimental evidence,

and emerging precision therapeutic targets
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