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Abolition of Apoptosis in Renal Ischemia Reperfusion Injury by Dexamethasone Due to Novel Non-Genomic Rapid, Transient Phosphorylation of Extracellular Signal-Related Kinases (ERK)- 1/2.
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Background: Glucocorticoids (GCs) are extensively used for their anti-inflammatory and immunosuppressive properties. Classically, these effects are believed to be via genomic mechanisms or interference with the pro-inflammatory transcription factors. Recently, non-genomic actions have been shown to mediate cardio- and neuro- protection from ischemia-reperfusion (I/R) injury by blood flow restoration via activation of the PI3K/Akt-eNOS pathway. GCs have been used in the prevention of renal I/R injury with conflicting results. Moreover, the mechanisms of tissue protective actions in renal I/R injury are essentially unknown. Here, we examine whether novel non-nuclear signaling by Dexamethasone (DEX), a GC, can contribute to reno-protection. 

Methods: Renal I/R was performed on male rats by bilaterally occluding the renal arteries with microvascular clamp for 45 minutes. Serum starvation of HK-2 cells, an immortalized human proximal tubule epithelial cell line, was used as in-vitro model of ischemia. Apoptosis was determined by flow-cytometry and caspase-3 & -9 activity. For transcription analysis, HK-2 cells were co-transfected with glucocorticoid response element containing firefly luciferase gene pGRE-Luc plasmid and renilla luciferase reporter pRL-TK plasmid. In another experiment, GFP was co-transfected with wild-type, constitutively active or dominant negative (dn) MEK plasmids. 

Results: A single systemic administration of Dexamethasone (4mg/kg) either pre-ischemia or just before reperfusion ameliorated both biochemical and histological I/R injury (45 min ischemia + 24 h reperfusion) in the rat kidney (p<0.01). DEX caused upregulation of Bcl-XL, downregulation of Bax and profound inhibition of caspase-3 and -9 activation in-vivo accompanied by reduced apoptotic cell death (TUNEL staining) compared to untreated rats (p<0.01). When HK-2 cells were serum deprived for 24 h, DEX (1 
Conclusions: These data provide the first evidence of tissue protective actions of DEX due to anti-apoptotic effects via a non-genomic, rapid and transient ERK 1/2 phosphorylation in renal I/R injury. These findings have important clinical implications about the timing of glucocorticoid administration in renal I/R injury, allograft protection post transplantation and in the development of tissue- or function selective GC therapy.

