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Objectives: The aim of this study was to determine the role of extracellular heat shock protein (HSP) 27 and Toll-like receptors (TLRs) in cytokine production and functional injury caused by ex vivo global ischemia/reperfusion (I/R) in aging hearts. 

Background: While cardiac functional recovery is poor in the elderly following cardiac surgery with obligatory global myocardial I/R, the underlying mechanism remains incompletely understood. We found recently that human and mouse myocardium releases HSP27 during global I/R, and extracellular HSP27 plays a role in post-ischemic inflammatory response in adult mouse hearts. 

Methods and Results: Isolated hearts from aging (18-24 months) and adult (4-6 months) mice were perfused by the Langendorff system and subjected to global normothermic I/R (20 min/120 min). Augmented release of HSP27 in aging hearts preceded greater production of cytokines (MCP-1, KC, IL-6 and TNF-alpha) and worse functional recovery.  Anti-HSP27 suppressed the inflammatory response and markedly improved functional recovery in aging hearts. Perfusion of recombinant HSP27 to aging hearts resulted in greater cytokine production and contractile depression. TLR2 KO and TLR4 deficiency, particularly the latter, markedly reduced cytokine production and contractile dysfunction in aging hearts exposed to recombinant HSP27. Interestingly, aging hearts had higher TLR4 protein levels and displayed enhanced TLR4-mediated NF-kappaB activation. 

Conclusion: The enhanced myocardial inflammatory response to global I/R in aging mouse hearts is due, at least in part, to augmented myocardial release of HSP27. Extracellular HSP27 up-regulates myocardial cytokine production and depresses cardiac contractility through TLR2 and TLR4. Augmented HSP27 release and elevated myocardial TLR4 levels jointly play an important role in the enhanced inflammatory response and worse post-ischemic functional recovery in aging hearts.  

