ImmunoTools special Award 2018
Eva Bernhart, Mag. Dr.
PostDoc
Gottfried Schatz Research Center for Cell Signaling,
Metabolism & Aging, Molecular Biology & Biochemistry,
Medical University of Graz, Neue Stiftingtalstrasse 6/6,
A-8010 Graz, Austria

Antimicrobial proteins (AMPs) and myocardial cytokine release
Bacterial infections are one of the major threats for human health, still claiming millions
of lives each year. In particular, a pathology known as sepsis that arises subsequent to
microbial infections is a prominent challenge to modern medicine. Despite intense
effort in basic and clinical research the morbidity and mortality of sepsis and septic
shock have remained high. Sepsis encompasses a spectrum of illness that ranges
from minor symptoms to systemic inflammatory response and multiple organ
dysfunction, with the heart as one of the most frequently affected organs . Mortality
due to septic cardiac dysfunction has been encountered especially in critically ill
patients , where an increased heart rate may act as an independent risk factor.
The majority of cases of septic cardiomyopathy is caused by a disproportional immune
response to e.g. LPS from Gram-negative bacteria. Conventional antibiotics may kill
bacteria, but simultaneously release bacteria-derived wall-fragments, such as LPS,
which causes systemic and cardiac inflammation and Ca 2+-dysregulation during septic
cardiomyopathy. The released microbial stimuli are recognized by cell surface
receptors of the innate immune system, such as CD14 and Toll-like receptors (TLR).
Receptor binding activates intracellular signaling cascades leading to the release of
potent inflammatory mediators as interleukins, tumor necrosis factor alpha (TNF- ),
gamma interferon (IFN-γ), macrophage inflammatory protein-2 (MIP-2), prostaglandin
E2, and reactive oxygen species (ROS). These factors cause immune cell activation
and migration into tissues, endothelial leakage, coagulation, and other profound
physiological alterations that, when combined, lead to tissue hypoperfusion and organ
failure.
Although the main sources of cytokines in the heart are infiltrating/resident immune
cells and cardiac fibroblasts, cardiomyocytes contribute to the inflammatory reaction,
particularly via secretion of IL-6 and TNF-α.

Besides initiating the inflammatory response, LPS directly affects cardiac function via
myocardial TLR-4 signaling or by direct interaction with HCN channels conducting the
pacemaker current If .
Antimicrobial peptides (AMPs) are small biological molecules (<10 kDa) and were
identified as important parts of the innate immunity in species ranging from bacteria
and insects to mammals. Unlike conventional antibiotics, some AMPs are known to kill
bacteria without releasing pro-inflammatory factors, thus preventing the devastating
consequences of the pro-inflammatory cascades in severe sepsis and septic shock. In
addition to their broad-spectrum activity against bacteria, fungi, and viruses they have
the ability to bypass the common resistance mechanisms of standard antibiotics. The
newly designed synthetic antimicrobial peptide 19-2.5 (Pep2.5) belongs to the class of
synthetic anti-lipopolysaccharide peptides. It was demonstrated that Pep19-2.5
neutralizes the inflammatory responses triggered by both Gram-negative and Grampositive bacteria and reduces levels of inflammatory cytokines in human tissue and a
murine sepsis model.
Recent reports strongly suggest that the interaction between leukocytes, nonmyocytes (mainly cardiac fibroblasts) and cardiomyocytes, possibly mediated by
cytokine signaling, plays an important role in controlling the inflammatory reaction.
Therefore, controlling cytokine secretion from resident cardiomyocytes is one plausible
strategy for preventing tissue damage.
The aim of this study is to investigate the effect of Pep19-2.5 on the release of
inflammatory mediators by isolated murine and human cardiomyocytes in response to
LPS treatment. Especially, we want to study the release of the main inflammatory
mediators that contribute to myocardial depression in sepsis including interleukins (IL1β, IL-2, IL-6), IFN-γ and TNF-α using qPCR and Elisa. Further, we want to evaluate
whether Pep19-2.5 affects the expression of TLR-4 and CD14 in LPS treated
cardiomyocytes via qPCR and FACS analysis. This study will contribute to a project
investigating the molecular mechanism of sinoatrial beat-to-beat variability under
septic conditions.
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