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High-resolution three-dimensional digital imaging of human renal microcirculation
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We developed a new method to visualize human renal microvasculature in two- and
three-dimensions (2D; 3D) using virtual microscopy. Serially cut 120-150 sections of paraffin-embedded
human renal tissues from nephrectomized samples were double-immunostained with antibodies against CD34
(endothelial marker) and smooth muscle actin (arterial medial marker). Virtual microscopic images were
processed with digital imaging analysis software. The resulting voxels (3 x 3 x 0.3 mm) included
microvasculature from interlobular arteries to glomeruli, allowing visualization of 3D images of arteries
and their direct connection to glomeruli and clarifying the underlying morphology of wall structures by
corresponding 2D images.

The advantage of this method including visualizing the direct relationship between arterial changes and
glomerular pathology by combining corresponding 2D and 3D images, which may provide new insight into the
pathogenesis of arteriosclerotic nephrosclerosis.
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