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VEGF165b Defines the Phenotype of the Normal Glomerulus
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Deranged glomerular perm-selectivity is common in glomerular disease, and a strong predictor of vascular disease in the normal population. However, the control of glomerular permeability remains unclear. The pro-angiogenic Vascular Endothelial Growth Factor (VEGF) increases microvascular permeability in physiological and pathological angiogenesis and is expressed by podocytes. Angiogenesis, however, is not a feature of the normal glomerulus. We have explained this paradox by the identification in human kidney and podocytes of an inhibitory splice variant of VEGF called VEGF165b. We have shown that VEGF165b is anti-angiogenic in two in vivo assays blocking the pro-angiogenic intracellular signalling cascades in endothelial cells. However, it was noted that in HUVECs, although VEGFR-2 (the main VEGF-receptor) was not phosphorylated by VEGF165b, MAPK and Akt were. 
To determine the effect of VEGF165b on microvascular permeability to water, hydraulic conductivity, (Lp) was measured in vivo in individually perfused micro-vessels in the intact mesentery in frogs and rats. VEGF165b increased Lp in amphibian (2.4 ± 0.3 fold) and mammalian (1.9 ± 0.2 fold) micro-vessels in a similar fashion to pro-angiogenic VEG. A dose response relationship showed that VEGF165b (EC50 0.65pM) was approximately 20 times more potent than conventional VEGF (EC50 16pM) in amphibian microvessels (See graph). The VEGF165b-induced increase in water permeability was not inhibited by the VEGFR-2 inhibitor, ZM323881 but was significantly reduced by VEGF-Receptor 1 inhibition. 
In summary, we have shown that the podocyte derived form of VEGF-VEGF165b increases microvessel permeability to water in vivo, is 20x more potent than conventional VEGF (and therefore 106 x more potent than histamine), but is anti-angiogenic. Although the effect of VEGF165b on protein permeability is yet to be determined, we submit that, alone or in combination with Ang-1, it is VEGF165b that appears to define the phenotype of the normal glomerulus. 

