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The current concept of glomerular ultrafiltration assumes that the GFB (endothelium-basement membrane-slit diaphragm) forms the major site of resistance during filtration and that primary urine meets no further resistance in its passage to the tubular system. However, through mathematical modelling of 3D EM reconstructions, we have shown that podocyte cell bodies and processes are so close to the filtration barrier that filtration through these covered Sub Podocyte Spaces (SPS) should be severely restricted (Neal et al JASN 2005 16:1223). We have re-measured the width of the SPS exit pores (SEP) allowing outflow of fluid from the SPS in glomeruli where the perfusion fixative was iso-oncotic to blood. These values were used to assess the resistance provided by SPS overlying the GFB and recalculate the water permeability of the GFB.
Rat kidneys (6) in fresh cadavers were perfusion fixed through the aorta with a colloid containing fixative (25mmHg colloid osmotic pressure) at 100mmHg hydrostatic pressure. Small pieces of kidney were processed for electron microscopy and serial section reconstruction. The SEP measured from electron micrographs was 0.15±0.05μm wide (mean±SEM). The resistance of this narrow SEP compared with the GFB calculated using a modified Darcy equation for flow through gel filled pores shows that the 40±3% of the GFB uncovered by SPS is the only significant route for filtration.
The filtration coefficient (LpA) of isolated rat glomeruli is 1.24±0.9 nl/(min.mmHg) (Salmon et al. 2006 J Physiol In Press). The LpA values were calculated from flow measurements taken less than 0.1sec after the solution around the isolated glomerulus had been changed, therefore diffusion limits the area A of LpA to the outer surface of the glomerulus the 40% uncovered by SPS. The surface area of the isolated glomeruli was 51,000±1,000 μm2. The SPS uncovered GFB area undergoing fluid exchange area was therefore 20,400 μm2. With negligible flow through the SPS covered regions (see above), the water permeability (Lp) for the GFB is 101 nl/(s.mmHg.cm2), 2.5-5.0 times higher than that quoted by others (18-42 nl/(s.mmHg.cm2) (Maddox etal, ch13, sect8, v1, Handbook of Physiology (AmPhysSoc) 1992).
These data confirm that the SPS constitutes a significant resistance to trans-GFB filtration over 60% of the barrier and previously measured values for glomerular water permeability have been significantly underestimated. 
