Oxidized high-density lipoprotein activates ER stress-CHOP-induced apoptotic pathway in macrophages via enhanced oxidative stress 
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Aim of Study—Oxidative modification may make high-density lipoprotein (HDL) lose its antiatherogenic abilities or even become pro-atherogenic. However, the direct pro-atherogenic effect of oxidized HDL (ox-HDL) and the underlying precise mechanisms remain poorly understood. Our previous study has demonstrated that oxidized low-density lipoprotein (ox-LDL) induces macrophage apoptosis via activating endoplasmic reticulum (ER) stress-C/EBP homologous protein (CHOP) pathway. The goal of this study was to explore the inductive effect of ox-HDL on ER stress-CHOP-mediated macrophage apoptosis and its upstream mechanisms. 
Methods and Results—Like tunicamycin (TM, an ER stress inducer), ox-HDL induced macrophage injury and apoptosis with concomitant activation of ER stress pathway, including nuclear translocation of activating transcription factor 6 (ATF6), phosphorylation of protein kinase-like ER kinase (PERK) and eukaryotic translation initiation factor 2α (eIF2α), and upregulation of glucose regulated protein 78 (GRP78) and CHOP, which were inhibited by 4-phenylbutyric acid (PBA, an ER stress inhibitor) and CHOP gene silencing. Ox-HDL could be ingested by macrophages and caused lipid accumulation, but less effective than ox-LDL. Additionally, diphenyleneiodonium (DPI, an oxidative stress inhibitor), probucol (a reactive oxygen species scavenger), toll-like receptor 4 (TLR4) siRNA and antibody reduced ox-HDL-induced macrophage apoptosis, oxidative stress and upregulation of GRP78 and CHOP. Moreover, HDL isolated from metabolic syndrome patients induced macrophage injury and apoptosis, oxidative stress and upregulation of GRP78 and CHOP, which were blocked by PBA and DPI. 
Conclusions—These data indicate that ox-HDL may activate ER stress-CHOP-induced apoptotic pathway in macrophages via enhanced oxidative stress, and that this pathway may be mediated by TLR4.
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