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Diabetes Prevalence Exploding Globally
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Underestimated until only recenty,
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Approximately 1/3 will Develop Nephropathy
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Diabetes is relatively rare Rapid economic Nationwide prevalence now ‘ZM 24 ’
in sub-Saharan Africa, development has tops 9%, and is as high -
afflicting only 4.5% of led to soaring as 20% in the relatively IN[][]N[SM
adults. But prevalence is rates of diabetes, prosperous southern PHILIPPINES
predicted to double over from around 6% cities. The resulting 7M
the next 20 years — the in 1920 to over healthcare costs and
fastest rise of any region 20%, in parts depletion of productivity
in the world. today. threaten to undo recent
economic development.
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Targeting the mechanisms of injury in diabetes

AGE and glucose Renin-angiotensin system

Proliferation/Hypertrophy/Cell death
Inflammation

Fibrosis

Hyperlipidemia Oxidative stress

Hypertension

Major therapeutic interventions in diabetes
A Blood Pressure ( glucose ) control
A ACE/ ARB A Aspirin



Blogueo del sistema renina angiotensina
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Activacion del SRA renal
en la Nefropatia Diabética Humana

Mezzano etal., Kidney Int 64:64 - 70, 2003



The renini angiotensin system and potential therapeutic strategies
to inhibit the progression of diabetic nephropathy.
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Circulating CIRCULATING CELLS
immune cells Chemotaxis

Proliferation
Adhesion to endothelial cells
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Production of proinflammatory mediators

Adhesion molecules:VCAM-1, ICAM-1, E/P-Selectin Vasoactive peptides: ET-1
Chemokines: MCP-1, IL-8, RANTES, OPN, IP-10, MIP Growth factors: TGFR3
Cytokines: IL-6, TNFa, IL-1 Other: PTHrP, lipids

TISSUE DAMAGE



Aumento de factores proinflamatorios
en la Nefropatia Diabética Humana

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



Ren Fail. 2003 May;25(3):439-44.

Increased urinary excretion of monocyte chemoattractant protein-1 in
proteinuric renal diseases.
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Kidney Int. 2010 Nov,78(9):8683-94. doi: 10.1038/ki.2010.263. Epub 2010 Aug 4.

CCR2 antagonism improves insulin resistance, lipid metabolism, and diabetic nephropathy in type 2
diabetic mice.

Kang YS’. Lee MH, Song HK, Ko GJ, Kwon OS, Lim TK, Kim SH, Han SY, Han KH, Lee JE, Han JY, Kim HK, Cha DR.

Metabolism. 2013 Nov:62(11):1623-32. doi: 10.1016/.metabol.2013.06.008. Epub 2013 Aug 15. m
Experimental evidence for the use of CCR2 antagonists in the treatment of type 2 diabetes.
Sullivan TJ", Miao Z, Zhao BN, Erti LS, Wang Y, Krasinski A, Walters MJ, Powers JP, Dairaghi DJ, Baumgart T, Seitz LC, Berahovich RD, Schall TJ, Jaen

JC.



Nuclear factor NF-kB

AThe transcription factor NF-kB regulates many genes involved in the inflammatory
response, such as cytokines, chemokines and adhesion molecules.

Aln vascular and renal diseases NF-kB activity is elevated.
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NF-kB, a redox sensitive transcription factor, is activated
In human diabetic nephropathy
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Mezzano et al., Nephrol Dial Transplant. 2004;19:2505 -12
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Proteinuria (mg/24h)

NF-kB inhibitors prevent renal injury
In experimental nephritis
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Cytokine. 2009 Jul:47(1):37-42. doi: 10.1016/j.cyto0.2009.04.001. Epub 2009 May 5. —

Urinary monocyte chemoattractant protein-1 (MCP-1) and connective tissue

growth factor (CCN2) as prognostic markers for progression of diabetic
nephropathy.

Tam FW1, Riser BL, Meeran K, Rambow J, Pusey CD, Frankel AH.




The FASEB Journal + Research Communication

Specific down-regulation of connective tissue growth
factor attenuates progression of nephropathy in
mouse models of type 1 and type 2 diabetes

Mausumee Guha,*' Zhong-Gao Xu,' David Tung,” Linda Lanting,' and Rama Natarajan'
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CTGF induce una respuesta inflamatoria en el riion.
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Sanchez-Lopez et al
J Am Soc Nephrol. 2009;20(7):1513-26




Laboratory Investigation (2013) 93, 812-824
© 2013 USCAP, Inc All rights reserved 0023-6837/13

The C-terminal module IV of connective tissue growth
factor is a novel immune modulator of the Th17
response

Raquel Rodrigues-Diez', Ratll R Rodrigues-Diez', Sandra Rayego-Mateos', Beatriz Suarez-Alvarez', Carolina Lavozf,
Luiz Stark Aroeira’, Elsa Sanchez-Lépez’, Macarena Orejudo’, Matilde Alique', Carlos Lopez-Larrea®, Alberto Ortiz’,
Jests Egido® and Marta Ruiz-Ortega’



DIFERENCIACION DE LINFOQIHIOS

CITOQUINA FACTOR DE RESPUESTA CITOQUINA PATOGENIA
INDUCTOR TRANSCRIPCIO EFECTORA
Células T CD4
[=\® Enfermedades Autoinmunes.
IFNH . :
IL-12 Desordenes Inflamatorios
Thl
IL-4 Q | IL-4 Asma y alergias
Th2
Enfermedades Autoinmunes.
IL-6 IL-17A Inflamacién crénica
Th17
IL-10 Regulacion de la respuesta
TGH

inmune

iTr
FOXP3 €g Modified from Jetten AM. Nucl Recept Signal. 2009.



Diferenciacion de linfocitos CD4 hacia Th17 inducida por CTGF
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CTGF AUMENTA LA EXPRESION DE LA CITOQUINA
EFECTORA DE LA RESPUESTA TH17 in vivo en RINON
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CTGF INDUCE LA PRESENCIA DE CELULAS TH17 EN EL F
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IL-17A ESTA AUMENTADA EN MODELOS DE DANO RENAL NO
ASOCIADOS A INFLAMACION
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ESTUDIO PRELIMINAR DE LA RESPUESTA TH17
EN PACIENTES CON NEFROPATIA DIABETICA
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