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Introduction. The cellular mechanisms underlying progressive kidney fibrosis are characterised by cell loss, epithelial-mesenchymal transition, cellular proliferation and hypertrophy with subsequent accumulation of extracellular matrix. Cyclins and cyclin-dependent kinases (CDK) are cellular proteins that play a key role in regulating cell-cycle progression and therefore maybe a therapeutic target in kidney fibrosis. Seliciclib is a synthetic CDK2 inhibitor that is currently in clinical trials for cancer and has been efficacious in models of inflammatory nephritis. We present a study of the effects of seliciclib on CDK2 activity and early compensatory renal growth (CRG) in the subtotal nephrectomy (SNx) model of kidney fibrosis. 

Methods. Male Wistar rats were subjected to either 5/6 subtotal nephrectomy by an excision technique or sham operation under isofluorane anaesthesia. Animals received either vehicle (0.1% DMSO) or seliciclib (dose range 1-28mg/kg, n=6 per dose) administered by daily intraperitoneal injections, prior to sacrifice at day 5. CRG was calculated from the kidney wet weight. Total kidney protein was determined using a Lowry assay. CDK2 activity in the remnant kidney was assessed using a histone kinase assay involving the incorporation of [32P] ATP. Recombinant CDK2/CyclinA was used as a positive control enabling quantification of CDK2 activity in lysates.

Results. CDK2 activity in the remnant kidney was upregulated by over 60% at day 5 when compared to controls. This increase in CDK2 activity persists at day 60 post-surgery with a 70% upregulation of CDK2 activity in the remnant kidney as compared to sham-operated controls. Rats tolerated treatment with seliciclib across the dose range studied. CRG at day 5 was inhibited by seliciclib in a dose dependent manner, with 28mg/kg seliciclib inhibiting CRG by over 60% as compared to vehicle alone. Similarly there was a dose-dependent inhibition of the increase in total protein content in the remnant kidney with seliciclib (28/mg/kg) completely inhibiting any increase in protein content. Interestingly we were unable to demonstrate a clear dose-dependent correlation between the effect of seliciclib on CDK2 activity and inhibition of CRG.
Conclusion. CDK2 activity is upregulated in the SNx model of kidney fibrosis. Seliciclib potently inhibits early CRG in a dose-dependent manner though intriguingly the inhibition of CRG does not correlate with the inhibition of CDK2. This suggests that seliciclib exerts some of its actions via targeting other CDKs and is consistent with published data suggesting that at high doses, synthetic CDK inhibitors can downregulate inhibitory phosphorylation of CDK2.  Given the striking effect of seliciclib on CRG, we are now undertaking long term dosing studies to evaluate its effects on fibrosis and kidney function in the SNx model. 


