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STAPHYLOCOCCAL LIPOTEICHOIC ACID DEPRESSES CARDIAC CONTRACTILITY IN A CD14-DEPENDENT MANNER 
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Depressed cardiac function contributes greatly to the cardiovascular changes of sepsis and septic shock. Lipopolysaccharides (LPS), major pathogens in gram negative infections, are known to elicit such cardiac disturbances by inducing cardiodepressant cytokines. However, the functional equivalents of LPS in gram positive infections have not yet been identified. Lipoteichoic acids (LTA), major components of the gram positive cell wall, have been suggested to represent major pathogens in gram positive sepsis. Against this background, the aim of the present study was to define whether highly purified LTA from Staphylococcus aureus depresses contractile function of isolated rat hearts, and if so, to study the mechanisms involved. Perfusion of isolated hearts with LTA caused a depression of contractile function  paralleled by a moderate increase in coronary perfusion pressure (CPP). This was accompanied by the induction of TNF-alpha and cyclooxygenase (COX)-2 mRNA in the myocardium together with a liberation of TNF-alpha protein and  thromboxane (Tx) A2 into the perfusate. Co-application of a TNF-alpha-antibody prevented the loss in contractility, specific blocking of COX-2 by NS398 prevented the increase in CPP. Interestingly, blocking of CD14, a putative receptor for LTA, prevented the induction of TNF-alpha and COX-2 mRNA, the release of TNF-alpha and TxA2, the associated cardiodepression and the rise in CPP. We conclude that LTA causes cardiodepression by inducing myocardial TNF-alpha release. Additionally LTA disturbes coronary perfusion by activating COX-2-derived release of TxA2. Both phenomena are mediated by CD14. These mechanisms may contribute to the cardiac depression in gram-positive sepsis. 

