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Estrogen (E2) has broad properties that include both pro-proliferation as well as protective effects. Given the unexpected  negative findings of double-blinded clinical trials with estrogens, such as the Women' Health Initiative, it is critical to develop a better understanding of the effects of estrogen.  Adult female rats have higher levels of the protective heat shock protein (HSP) 72 in their hearts than males or ovariectomized females.  Treatment with 17 beta-estradiol (E2) protects adult cardiac myocytes, both male and female,  against  hypoxia/reoxygenation (HR) via activation of NFkB and HSF-1, the transcription factor mediating the heat shock response. E2 increases HSP72 and HSP90 levels.  Blocking HSF-1 with DNA binding decoys does not block the protective effects of E2, though it does prevent the increase in HSPs; however, NFkB binding decoys block the protective effects of E2.  E2 pretreatment also protects adult human coronary artery endothelial cells (HCAEC) from HR, and the  effect is mediated through activation of NFkB.   Raloxifene and tamoxifen  do not activate NFkB as strongly as E2.  Analysis of signaling pathways shows differences in the downstream signaling of E2, raloxifene and tamoxifen in HCAEC.  These studies shed light on the protective effects of E2, raloxifene and tamoxifen, as well as  the differences amongst these compounds at the molecular level. 

