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Recently, the concept “Tubule-glomeruli communication in diabetic nephropathy” have gained 
attention. The proof of concepts includes that proximal tubular SGLT2 as a key regulator of renal 
tubule-glomeruli communication and that proximal tubular Sirt1 as a key regulator in the 
pathogenesis diabetic nephropathy. In this talk we have presented these two topics.  

In the natural history of diabetic kidney disease, before the onset of albuminuria, there exists 
some pathological changes in glomerulus, which is called hyperfiltration. In this stage, GFR levels 
are above the normal range, which is believed to be a prodrome of diabetic kidney disease. The 
etiology of hyperfiltration is the imbalance of afferent and efferent arterial flows. As regards the 
mechanism for abnormality of afferent arterioles, sodium reabsorption is increased partly because 
of the activation or upregulation of SGLT2 which reabsorb both glucose and sodium, then the 
sodium or chloride level of macra densa is decreased and afferent arterioles keep being dilated and 
hyperfiltration continues. Consistently, it has been demonstarated that SGLT2 inhibitor, 
empagliflozin for 8 weeks, empagliflozin reduced GFR in diabetic patients with hyperfiltration 
Empagliflozin also reduced renal blood flow and renal vascular resistance, which indicated the 
amelioration of vasodilation of afferent arterioles.  

As another example of tubulo-glomerular communication is the topic regarding Proximal 
tubular Sirt1 as a key regulator of renal tubule-glomeruli communication in diabetic nephropathy. 
We explore the role of Sirt1 in diabetic nephropathy by using our proximal tubules-specific Sirt1 
transgenic mice. Proximal tubular Sirt1 overexpression blocked effacement of podocyte foot 
processes. It is demonstrated that restoration of Sirt1 expression in proximal tubules recovered the 
impairment of podocytes morphology and function. We finally have found that decrease in Sirt 1 
expression in proximal tubular cells in early DN trigger the down-regulation of Sirt1 in podocytes. 
This down-regulation results in increase of tight junction protein claudin-1 expression in podocytes, 
which leads to albuminuria. Overexpression of Sirt1 in proximal tubules blocked these events and 
alleviated albuminuria in diabetic nephropathy (Nature Medicine 2013).  

In conclusion, the regulation of proximal tubular cell function is becoming more and more 
important therapeutic strategy for DN since the abrogation of tubulo-glomerular communication is 
pathogenic in diabetic nephropathy. The targeting of metabolic derangement of proximal tubular 
cell can be a therapeutic potential to complete prevention of DN in the future. 


