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                    Abstract
Purpose
The NAD+-dependent deacetylase, sirtuin 1 (SIRT1), plays an important role in vascular calcification induced by high glucose and/or high phosphate levels. However, the mechanism by which SIRT1 regulates this process is still not fully understood. Thus, this study aimed to determine the role of high glucose and phosphate in vascular calcification and the molecular mechanisms underlying SIRT1 regulation.
Methods
Vascular smooth muscle cells (VSMCs) were cultured under normal, high phosphate, and/or high-glucose conditions for 9 days. Alizarin red staining and calcification content analyses were used to determine calcium deposition. VSMC senescence was detected by β-galactosidase (SA-β-Gal) staining and p21 expression.
Results
Mouse VSMCs exposed to high phosphate and high glucose in vitro showed increased calcification, which was correlated with the induction of cell senescence, as confirmed by the increased SA-β-galactosidase activity and p21 expression. SRT1720, an activator of SIRT1, inhibits p65 acetylation, the nuclear factor-κ-gene binding (NF-κB) pathway, and VSMC transdifferentiation, prevents senescence and reactive oxygen species (ROS) production, and reduces vascular calcification. In contrast, sirtinol, an inhibitor of SIRT1, increases p65 acetylation, activates the NF-κB pathway, induces vascular smooth muscle cell transdifferentiation and senescence, and promotes vascular calcification.
Conclusions
High glucose and high phosphate levels induce senescence and vascular calcification in VSMCs, and the combined effect of high glucose and phosphate can inhibit SIRT1 expression. SIRT1 inhibits vascular smooth muscle cell senescence and osteogenic differentiation by inhibiting NF-κB activity, thereby inhibiting vascular calcification.
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	CKD:
	
                    Chronic kidney disease

                  
	DM:
	
                    Diabetes mellitus

                  
	VSMCs:
	
                    Vascular smooth muscle cells

                  
	NF-κB:
	
                    Nuclear factor-κ-gene binding

                  
	α-SMA:
	
                    Alpha smooth muscle actin

                  
	SM22α:
	
                    Smooth muscle 22 alpha

                  
	RUNX2:
	
                    Runt-related transcription factor-2

                  
	Pit-1:
	
                    Type III sodium‑dependent phosphate cotransporter-1

                  
	BMP2:
	
                    Bone morphogenetic protein 2

                  
	VC:
	
                    Vascular calcification

                  
	SA-β-Gal:
	
                    Senescence-associated-β-galactosidase

                  
	SIRT1:
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	AcP65:
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	ROS:
	
                    Reactive oxygen species

                  
	ESRD:
	
                    End stage renal disease
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