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Heat shock proteins (HSPs) are well known as protective proteins that prevent or ameliorate injury; however, there is evidence of another, pro-inflammatory side to the function of these proteins in disease states. HSP60 has been identified as a ligand of the innate immune system via the toll-like receptors (TLR), which leads to the production of cytokines, such as TNF. Previously we have shown that HSP60 is doubled in heart failure. Antibodies to HSPs are found in the population, and more prevalent in those with cardiovascular disease, as is the presence of HSP60 in the plasma. In a series of studies, we have found that extracellular (ex) HSP60 causes adult cardiac myocyte apoptosis and this can be reduced by a blocking antibody to TLR4 and by NFkappaB binding decoys. Treatment with exHSP60 resulted in caspase 3 activation and increased expression of IL-6 and TNF. TNF neutralizing antibodies blocked the apoptosis mediated by exHSP60. TNF itself will increase HSP60 expression, and in heart failure HSP60 is associated with the plasma membrane fraction. Thus, a vicious cycle may occur in heart failure where increased HSP60 leads to altered cellular distribution and local release of the protein. This in turn leads to activation of the TLR4 pathway with increased production of TNF and apoptosis, as well as a further increase in HSP60 expression. This pathway may contribute to cardiac myocyte loss in heart failure and progression of the disease.

