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Thromboxane A2 (TXA2) is a signal-dependent prostanoid generated from the metabolism of arachidonic acid by the cyclooxygenase (COX) and thromboxane synthase enzymes. In healthy adults, TXA2 is almost exclusively produced in platelets where it mediates platelet activation and vasoconstriction. Aspirin exerts its principle antiplatelet effect by suppressing TXA2 generation by irreversibly inhibiting platelet COX-1. Data from several clinical studies reveal that patients with cardiovascular disease and evidence of persistent TXA2 generation despite aspirin therapy are at increased risk of adverse cardiac events. In a study of patients undergoing cardiac surgery, we found that while aspirin was highly effective at suppressing platelet TXA2 generation, a substantial number continued to generate TXA2 from apparent non-platelet sources. This aspirin-insensitive TXA2 generation was found to be a novel risk factor for early graft thrombosis and strongly associated with increased oxidative stress. In vitro studies subsequently confirmed that endothelial cells are capable of generating TXA2 in response to a number of stimuli, including oxidative stress. Isoprostanes, generated by non-enzymatic metabolism of arachidonic acid under conditions of oxidative stress, appear able to act as mediators of endothelial TXA2 generation. Studies by several laboratories, including our own, suggest that TXA2 is capable of altering endothelial thromboresistance by modulating the expression of tissue factor and inflammatory adhesion molecules. This may provide an explanation for the increased risk of thrombotic events associated with aspirin-insensitive TXA2 generation observed in clinical studies.  In contrast to platelet TXA2 generation, aspirin is ineffective at inhibiting TXA2 generation in endothelial cells given its short circulating half-life and the ability of nucleated cells to regenerate inhibited COX-1. Potential strategies to suppress endothelial TXA2 generation include TXA2 synthase inhibitors/receptor antagonists, antioxidants and/or polyunsaturated fatty acids.           

