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DEFICIENCY IN ENDOGENOUS KLOTHO EXPRESSION MEDIATES RESISTANCE TO FGF-23 IN VASCULAR SMOOTH MUSCLE CELLS IN CKD
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Background: Klotho is a 130kDa protein expressed predominantly in the distal tubule of the kidney . FGF-23 is a bone-derived circulating hormone that binds to an FGFR1-Klotho receptor complex at the kidney to counteract hyperphosphatemia. Klotho and FGF-23 knock-out mice develop similar phenotypes with a syndrome resembling chronic kidney disease (CKD) patients, including hyperphosphatemia and extensive vascular calcification (VC). FGF-23 levels rise in CKD despite progression of hyperphosphatemia and accelerated VC. There are currently conflicting data on whether FGF-23 may exhibit direct vasculo-protective effects in CKD.  
Methods and Results: We have shown for first time that: 1) Klotho, FGFR1 and FGFR3 are expressed in healthy human arteries, in vivo with significantly reduced expression in human arteries from CKD patients; Klotho and FGFR1/3 expression was found specifically in the medial as well as the intimal layers of arteries; 2) Expression of Klotho and FGFR1/3 were confirmed in human aortic smooth muscle cells (HA-SMCs), in vitro and down regulated following exposure to borderline high (2.0mM CaCl2 and 2.7mM β-Glycerolphosphate(GP)) and high (5mM CaCl2 and 5mM β-GP) calcification medium, in time-dependent studies from 3 to 24 hours, in vitro. These cells exhibited concomitant core binding factor alpha-1-dependent osteo/chondrocytic transformation; 3) We next showed co-expression and physical association of Klotho with FGFR1/3 in normal HA-SMCs on immunostaining and co-immunoprecipation studies; 4) Finally, FGF-23 treatment (5ng/ml) of HA-SMCs stimulated increased cell proliferation and upregulation of P-ERK and P-AKT expression, in vitro. However, FGF-23 failed to stimulate cell proliferation and intracellular signaling in Klotho knock-down HA-SMCs. 
Conclusion: Down regulation of Klotho-FGFR1/3 expression in artery SMCs exposed to calcifying stress in CKD may mediate vascular resistance to FGF-23 resulting in accelerated vascular calcification.
