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Prevalence of Diabetes in China 

Yang et al NEJM 362;12 2010 

 The prevalences of total diabetes:  9.7% 



Prevalence of Diabetes in China 

The overall prevalence of diabetes:11.6% 

The prevalence of prediabetes: 50.1% 

Ning G et al JAMA. 2013;310(9):948-958 



Causes for ESRD in China  
Data from Dialysis Registry of China 

Causes 
Prevalence    Incidence 

2011 2012 2013 2014   2011 2012 2013 2014 

Primary GN 59.47% 58.16% 55.65% 55.13%   54.28% 51.25% 46.50% 43.93% 

Diabetic 

Nephropathy 
15.08% 16.46% 17.83% 16.69% 

  
18.04% 18.89% 20.82% 21.00% 

Hypertensive 9.91% 10.07% 9.72% 9.58%   9.52% 9.43% 8.38% 8.71% 

PKD 3.32% 3.31% 3.27% 1.53%   2.79% 2.45% 2.51% 1.33% 

Kidney stone 2.17% 1.95% 1.87% 3.15%   2.53% 2.13% 2.00% 2.44% 

Others 9.46% 8.58% 8.24% 8.52%   11.95% 12.11% 11.57% 11.27% 

Unknown 0.59% 1.47% 3.43% 5.41%   0.88% 3.74% 8.21% 11.33% 

Dialysis Registry of China 



Management of Diabetic Kidney Disease 

• Behavioral therapy  
– Diet, exercise, and smoking cessation 

• Pharmacologic intervention  
– Blood pressure 

– Blood sugar 

– Blood lipids 

– RAS blockade  

 Gaede et al Lancet 1999; 353:617 



Phase III trials for DN: A Barren 

Landscape 

Clinicaltrials.gov 



Phase II: Few Proof of Concept Clinical Trials For Diabetic 
nephropathy 

Disease State Search Term  Number of Active  

Phase II Trials* 

Breast Cancer 206 

Lung Cancer 167 

Diabetes Mellitus 108 

Congestive Heart Failure 51 

Glioblastoma 50 

Stroke 46 

AIDS 46 

Rheumatoid Arthritis 40 

Colon Cancer 24 

Influenza 17 

Psoriasis 15 

Glaucoma 15 

Cirrhosis 14 

Diabetic Nephropathy 9 

ClinicalTrials.gov 2012 



Diabetic Nephropathy is a Prototypical Disease 

of Gene and Environmental Interactions 

 Calorie excess is associated with type II diabetes 

 Even in the setting of poor glycemic control, patients 

with diabetes will not always develop clinically 

evident DKD 

 Familial aggregation of patients with diabetic renal 

disease  

Reidy et al J Clin Invest. 2014;124(6):2333–2340 
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Calorie Restriction Reduces Mortality 

Colman et al Science  2009: Vol. 325., pp. 201 - 204 



Calorie restriction increases Sirt1 expression 



SIRT1 

Chuan-Ming Hao, Volker H. Haase.  JASN 2010 ,21:1620-7 2016/2/26 

14 



SIRT1-deficient Renal Medullary Interstitial 

Cells Exhibit Increased Cell Death following 

H2O2   
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He W, et al. J Clin Invest;120:1056-68.  



SIRT1 IS NAD+ DEPENDENT  STRESS RESPONSIVE 
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SIRT1 Expression in Aged  Mouse Kidney   

Guan Y & Hao C 



Sirt1 Expression is Reduced in Diabetic 

Kidneys 

WT akita 

SIRT1 

ß-actin 

P<0.05 

Hao, et al  Unpublished data 



SIRT1 Deficiency Increases Urine ACR in 
Diabetic Mouse    
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IHC of COL IV 
SIRT1(+/-) 
*400 

IHC of COL IV 
SIRT1(+/+) 

*400 

Signs of Renal Fibrosis in Diabetic SIRT1 
Deficient Mice 



Renal Fibrosis in Diabetic SIRT1 Deficient 
Mice 
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SIRT1 Expression in Glomerular Podocytes and 
Endothelial Cells 

human rat mouse 
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STZ induced Diabetes in Podocyte SIRT1 
Knockout Mice 

 Podocin-Cre mice from JAX lab B6.Cg-Tg(NPHS2-cre)295Lbh/J  
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Podocyte SIRT1 Deletion Promotes Albuminuria 
in Diabetic Mice 
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Sirius Red Staining in Diabetic Mice with 
Podocyte SIRT1 deletion 

Pod SIRT1(-/-) Pod SIRT1(+/+) 



Resveratrol Reduces Urinary Protein Excretion 

in type 1 Diabetic Rats 

Resveratrol 



RSV  Improves Albuminuria of Diabetic Rats 
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Angiogenesis in Diabetic Glomeruli in Human 



ang2 

ang2 

Ang1 VEGF 

Flk1 Tie2 

Nestin/Flk1 

VEGF/FLK1 

Ang1/tie2 



RSV Reduces VEGF and Flk-1 Expression in Diabetic 

Rats 

Flk-1 

VEGF 

β-actin 

CON DN DN+RSV 

* p<0.05, DN vs CON,  
# p<0.05, DN+RSV vs DN 



RSV Attenuated Tie-2 Inhibition in Diabetic 

Rats 
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Sirt1 Mediates RSV-induced Downregulation of 

VEGF Expression 
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Diabetic kidney： 
↑VEGF/VEGFR 
↓Ang1/Tie2 





RSV decreased VEGF-induced 

hyperpermeability of endothelial cells 
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EP4 

PGE2 

COX2 

SIRT1 

↑VEGF/VEGFR 

↓Ang1/Tie2 

Diabetes 

? 

Smad3 

TGFb 

Fibrosis 

SIRT1 

NFAT1 
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Aging kidneys 

OLD-NEYS 

KID-NEYS 
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