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Diabetes Prevalence Exploding Globally  

 

 

Approximately 1/3 will Develop Nephropathy 

The  estimated prevalence  of T2DM by 2050 in  de US is 1 in 3 adults 



Targeting the mechanisms of injury in diabetes 

AGE and glucose  Renin-angiotensin system 

Hyperlipidemia Oxidative  stress 

 Hypertension 

 

Proliferation/Hypertrophy/Cell death  

Inflammation 

Fibrosis 

                                            Major therapeutic  interventions  in diabetes 

                         Å Blood Pressure ( glucose ) control                     ÅStatins  

                         Å ACE/ARB            Å Aspirin 



Bloqueo del sistema renina angiotensina  

Angiotensina I 

Antagonistas 

Receptor AT1  

Inhibidores 

ECA  

AT1 AT2 

La mayor parte de respuestas  

Patologicas de AngII 

Vasodilatación  

Antiproliferación 

Otros? 

ANGIOTENSINA II  



ECA Ang II 

Activación del SRA renal  

en la Nefropatía Diabética Humana 

Mezzano et al., Kidney Int  64:64 - 70, 2003  
 



Declèves, A.-E. & Sharma, K. Nat. Rev. Nephrol. 6, 371ï380 (2010) 

The reninïangiotensin system and potential therapeutic strategies 

 to inhibit the progression of diabetic nephropathy. 
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CIRCULATING CELLS 

Chemotaxis  

Proliferation 

Adhesion to endothelial  cells 

Differentiation 

Phagocytosis 
 

Resident cells: VSMC, renal cells, 

   fibroblasts 

Adhesion 

 molecules 

AngII 

Proliferation 

Migration 

Differentiation 

Phagocytosis 

Vasoactive peptides: ET-1 

Growth factors: TGFß 

Other: PTHrP, lipids 

Adhesion molecules:VCAM-1, ICAM-1, E/P-Selectin  

Chemokines: MCP-1, IL-8, RANTES, OPN, IP-10, MIP 

Cytokines: IL-6, TNFa, IL-1 

TISSUE DAMAGE  

Production of proinflammatory mediators  



Aumento de factores proinflamatorios 

en la Nefropatía Diabética Humana 

Mezzano et al., Nephrol  Dial Transplant. 2004;19:2505 - 12 
 

NF k B

MCP-1





Å The transcription factor NF-kB regulates many genes involved in the inflammatory 

response, such as cytokines, chemokines and  adhesion molecules.  
 

Å In vascular and renal diseases NF-kB activity is elevated. 

Nuclear factor NF-kB  

AGE  

 Glucose 

Ang II  



NF-kB, a redox sensitive transcription  factor, is activated  

in human diabetic nephropathy  

  

Mezzano et al., Kindey Int , 2004  
 

NF k B

MCP-1

Mezzano et al., Nephrol  Dial Transplant. 2004;19:2505 - 12 
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Transcripción génica 
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NF-kB inhibitors prevent renal injury  

in experimental nephritis 
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Lopez-Franco et al. Am J Pathol 2002 ;161:1479 -1505 







CTGF induce una respuesta inflamatoria en el riñón.  

Parthenolide+CTGF  Control  CTGF 

F4/80 

CD3  

Sanchez-Lopez et al 

J Am Soc Nephrol. 2009;20(7):1513-26 

 CTGF I.P. 
 (2,5ng/gr peso) 

24 H 

Ratones C57BL6 

 25 gramos 





IL-6 

whwʴǘ Th-17 

IL-17A 

Modified from Jetten AM. Nucl Recept Signal. 2009. 
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IL -6 
RORɔt 

STAT-3 

IL -17A 

Diferenciación de linfocitos CD4 hacia Th17 inducida por CTGF  

Th17 Th naif 
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CTGF AUMENTA LA EXPRESIÓN DE LA CITOQUINA 
EFECTORA DE LA RESPUESTA TH17 in vivo en RIÑON 
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Control   CTGF  10 días   

IL-17A  
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Glomérulo Túbulointersticio  

CTGF INDUCE LA PRESENCIA DE CÉLULAS TH17 EN EL RIÑON 
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IL-17A ESTÁ AUMENTADA EN  MODELOS DE DAÑO RENAL NO INMUNE 
ASOCIADOS A INFLAMACIÓN  

üModelo de Infusión de Angiotensina II. 

üModelo de nefropatía diabética por estreptozotocina (STZ). 

üRatas espontáneamente hipertensas (SHR). 
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ESTUDIO PRELIMINAR DE LA RESPUESTA TH17  
EN PACIENTES CON NEFROPATÍA DIABÉTICA 

Paciente 1 Nefropatía Diabética  

Paciente 3 Nefropatía Diabética  Paciente 2 Nefropatía Diabética  

Paciente 1 Nefropatía Diabética  

Control 
Negativo 

IL-17A 

IL-17A IL-17A 


