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Background: Acute myocardial infarction (MI) with subsequent heart failure remains one of the
leading causes of mortality worldwide. The acute ischemia during Ml initiates complex inflammatory
and neurohormonal responses. The stimulation of the innate immune system is essential for sufficient
healing, while a chronic activation becomes detrimental resulting in the expansion of infarct size and
adverse left ventricular remodelling. The activation of the sympathetic nervous system (SNS) is
provoked by pain, anxiety and cardiac dysfunction. In the early inflammatory phase after Ml, the
activated SNS induces leukocyte recruitment to the infarcted heart via Bz-adrenoceptors (B-AR).
However, the impact of activated SNS on the cardiac innate immune response after initial recruitment
is not well understood and controversially discussed. Some studies indicate anti-inflammatory effects
of B-AR signalling in macrophages (Mo) likely mediated by cAMP and limited by cAMP-degrading
phosphodiesterases, while others suggest pro-inflammatory signalling enhancing cytokine levels and
reducing efferocytosis. We found significantly lower 3.-AR and higher PDE2 expression in cardiac Mg
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Hypothesis: The impact of B-AR signalling is different in distinct immune cells and depends on the
activation status and phenotype of specific immune cell populations.

Model: Blood samples from patients with acute cardiac ischemia, mouse lines with myeloid-specific
Knockout of the B>-AR, Bs-AR or PDE2 gene in neutrophils, monocytes and macrophages.

Questions: In the project, we aim to elucidate how B23-AR/CAMP/PDE2 signaling regulates
inflammatory responses, leukocyte recruitment, and cardiac repair following Ml in both murine models
and human patients. Moreover, we aim to reveal how preventive ET modulates >-adrenergic signaling
in cardiac Mg before and after Ml in mice.

Methods:

- Isolation and characterization of bone-marrow-derived, circulating and cardiac immune cells
via flow cytometry and FACS analysis

- Identification of temporal and intracardiac transcriptomic changes

- Analyzing cardiac and cardiomyocyte function via echocardiography and Calcium-Imaging

- Evaluation of macrophage metabolism including mitochondrial function and dynamics
(Seahorse Assay, confocal microscopy of mitotracker or bodipy dyes)

- Characterization of M@ properties (migration, proliferation, efferocytosis capacity)

- Identification of cAMP-dependent signaling pathways (ELISA, gPCR, Western Blot)
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