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Various types of inflammatory cells are recruited to ischemic sites, where they play an active role in vascular and tissue remodeling in the context of myocardial infarction (MI). The overall effect of the various actors of the inflammatory component depends on the local environment, the activation and differentiation states of each cell type of inflammatory cells. Hence, monocytes constitute a heterogeneous population with two major subtypes in mice: Ly6ChighCCR2+CX3CR1low monocytes and Ly6ClowCCR2-CX3CR1high monocytes corresponding in humans to the CD14+CD16- and CD14lowCD16+ subpopulations, respectively. These two subtypes of monocytes are recruited sequentially to the ischemic tissue and display different functions. They have similar capacities for the phagocytosis of dead cell debris, but Ly6Chigh monocytes trigger adverse ventricular remodeling whereas Ly6Clow monocytes express VEGF strongly and participate to the positive outcome after MI. Similarly, two subtypes of macrophage (M) can be distinguished on the basis of various markers and functional criteria and it is widely agreed that the M2 population favors tissue regeneration. In addition, the inflammatory reaction within the infarcted heart is promoted by both innate and adaptive immunity. After acute MI in mice, mature B lymphocytes selectively produce Ccl7 and induce Ly6Chigh monocyte mobilization and recruitment to the heart, leading to enhanced tissue injury and deterioration of myocardial function. Genetic (Baff receptor deficiency) or antibody-mediated (CD20- or Baff-specific antibody) depletion of mature B lymphocytes impeded Ccl7 production and monocyte mobilization, limited myocardial injury and improved heart function. These effects were recapitulated in mice with B cell-selective Ccl7 deficiency. Of interest, high circulating concentrations of CCL7 and BAFF in patients with acute myocardial infarction predict increased risk of death or recurrent myocardial infarction. Hence, a crucial interaction between mature B lymphocytes and monocytes occurs after MI, identifying new therapeutic targets for patients with acute MI.

