GRK2 inhibition: an effective strategy against development of acute kidney injury
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Introduction.G-protein-coupled receptor kinases (GRKs) play  important role in tissue injury. However its function in acute kidney injury (AKI) is unknown.
Aims. The present study was conducted to disclose the role of GRKs in the development of AKI.

Methods. Phenotypic alteration in GRKs family members was systematically assessed through analyses of tissues and urine samples from AKI patients, combined with investigations of those from experimental murine AKI models and vitro cellular systems as well. AKI models were constructed in GRK2+/- mice and GRK2 conditional knockdown mice, and severity of the disease and protective effect of GRK2 inhibitors were assessed. Kinase activity experiment and GRK2 K220R mutation were used to reveal the molecular mechanism of GRK2 regulating NADPH oxidase-4 (NOX4).

Results. Increased expression of GRK2, but not the other GRKs was confirmed in the samples from AKI patients, AKI mice and cell lines. Knockdown of GRK2 down-regulated NOX4 expression, and repressed NOX4 mediated reactive oxygen species (ROS) release, oxidative stress and endoplasmic reticulum (ER) stress, preventing Lipopolysaccharide (LPS), iohexol, cisplatin and ischemia-reperfusion induced renal tubular epithelial cells (RTECs) death and loss of renal function, respectively. GRK2 inhibitors CP-25 and paroxetine effectively improved LPS and iohexol induced kidney injury by ameliorating renal pathology, inhibiting inflammatory response, oxidative stress and ER stress, and decreasing renal cell apoptosis. Further investigation revealed that GRK2 directly interacts with NOX4 in mitochondria, endoplasmic reticulum, and cytosol of RTECs. GRK2 phosphorylates NOX4 to potentiate its ability to mediate oxidative stress, whereas GRK2 K220R mutant (abolishing enzymatic activity of GRK2) significantly suppressed this regulatory process.

Discussion. GRK2 is abnormally up-regulated and plays an important role in AKI development by phosphorylated regulating NOX4 and inhibiting ROS release, oxidative stress and ER stress. Pharmacological inhibition of GRK2 activity is effective in ameliorating AKI.

