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Exogenous Vascular Endothelial Growth Factor (VEGF) Alters Mammalian Glomerular Permeability via an Effect on Glomerular Endothelium
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VEGF is expressed in normal renal glomeruli, and VEGF protein and receptor expression patterns are disturbed in a wide variety of pathological conditions1. Exogenous VEGF alters both glomerular endothelial cell2 and podocyte3 behaviour in vitro. Podocytes and glomerular endothelial cells both express VEGF receptors, but VEGF-receptor2 (VEGF-R2) is only expressed by glomerular endothelial cells2,3. VEGF alters systemic microvessel permeability to water via VEGF-R24. Exogenous VEGF elevates glomerular permeability to water (ultrafiltration coefficient) in isolated rat glomeruli in a time- and concentration-dependent manner5. Glomerular endothelial cells are modelled to contribute little resistance to glomerular water passage, unless fenestrae are modelled to contain a glycocalyx layer6. The contribution of glomerular endothelium to the effect of VEGF on the filtration barrier was examined by co-application of exogenous VEGF (1nM) with either a pan-VEGF receptor inhibitor (100nM PTK787), or with a selective VEGF-R2 inhibitor (10nM ZM3238814).
Isolated intact mammalian glomeruli were exposed to test substance(s) for 60 minutes, and then exposed to a trans-filtration barrier oncotic pressure gradient within a flow-controlled observation chamber. Glomerular permeability to water was calculated from the volumetric response (normalised ultrafiltration coefficient: LpA/Vi: min-1.mmHg-1)5. LpA/Vi (mean±S.E.M control: 0.85±0.05; n=41) was approximately doubled after exposure to VEGF alone (1.67±0.23; n=16; p<0.001, one-way ANOVA, Bonferroni). This effect was eliminated by both the pan-VEGF receptor inhibitor 100nM PTK787 (n=20) (0.92±0.08: p<0.001), and by the selective VEGF-R2 inhibitor 10nM ZM323881 (n=24) (0.76±0.07: p<0.001). These results indicate that modification of the endothelial cell layer of the glomerular filtration barrier doubles parameters of mammalian glomerular permeability to water. These results support the notion that endothelium makes an important contribution to the filtration properties of mammalian glomeruli.
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