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Pathogenesis of diabetic nephropathy

Jung Tak Park, M.D., and Shin-Wook Kang, M.D.

Department of Internal Medicine, Yonsei University College of Medicine, Seoul, Korea

Diabetic nephropathy, the leading cause of end stage renal disease in many countries, is pathologically characterized by glomer-
ular and tubular hypertrophy, extracellular matrix accumulation, inflammatory cell infiltration, and podocytopenia associated with
foot process effacement, which eventually results in glomerulosclerosis and tubular atrophy. The pathogenesis of diabetic nephrop-
athy comprises both metabolic and hemodynamic factors related to diabetes. Hemodynamic factors include intraglomerular hyper-
tension which is associated with the activation of both systemic and local renin-angiotensin system. Hyperglycemia per se, ad-
vanced glycation end-products and glucose-dependent aldose reductase pathways, as metabolic factors, is also known to contribute
to the development and progression of diabetic nephropathy. All of these factors induce various cytokines and activate intracellular
signal transduction pathways such as protein kinase C and mitogen-activated protein kinase, ultimately leading to diabetic

nephropathy. (Korean J Med 77:670-677, 2009)
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Table 1. Effects of angiotensin II in diabetic nephropathy

Tl EAE AR op| A,

1. Renin—angiotensin system (RAS)
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sh= Aoz d#A Ql=tl, o] SolAxE 3} cytokined!
TGF-BE 3ol AZS] 7129 AL Z7MA7|0?, A=
W uj 7} ZK(intracellular mediator)Q] protein kinase C (PKC)th
nuclear factor k-B (NFi-B)Q} -2 Z A} XK transcription fac-
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o}, 3}, angiotensin 1= T}oFst AR E E3)o] A 224],
A2z B3 22l A EAPES Yov)= AR LA gl
") £35] angiotensin 119] 2-8-2 A& 4> ZA|2 @ o

Y AFER] e cyclin dependent kinase inhibitorg] p27-' <]
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Hemodynamic Effects

Non-Hemodynamic Effects

Systemic hypertension

Systemic and renal vasoconstriction

Increased glomerular capillary pressure and permeability
Mesangial cell contraction leading to reduction in filtration surface
area

Induction of renal hypertrophy and cell proliferation
Stimulation of ECM synthesis

Inhibition of ECM degradation

Stimulation of cytokine (e.g., TGF-B, VEGF, endothelin)
production

Stimulation of superoxide production

ECM, exctracellular matrix; VEGF, vascular endothelial growth factor.
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Figure 1. Metabolic factors involved in the pathogenesis of diabetic nephropathy.
AGE, advanced glycation end product; PKC, protein kinase C; DAG, diacylglycerol; cPLA2,
phospholipase A2, Na-K-ATPase, sodium-potassium ATPase.
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2. Mitogen—activated protein kinase
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