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Description

The investigation of renal disease relies on biochemical and
immunological analysis of blood, urine and histopathological
examination of biopsy specimens. Non-invasive diagnostics can yield
important information, and in some cases, obviate the necessity for
invasive tissue sampling. However, specific circulating biomarkers of
disease are available for only a small subset of pathologies, for
example, the presence of anti-phospholipase A2 receptor antibodies in
membranous nephropathy [1], the presence of anti-myeloperoxidase or
anti-proteinase antibodies in anti-neutrophil cytoplasmic antibody
associated vasculitis, or circulating anti-Glomerular Basement
Membrane (GBM) antibodies in good pasture's disease [1,2]. Thus,
renal biopsy remains an important investigation in nephrology,
providing both diagnostic and prognostic information. Biopsies consist
principally of cortical tissue that is subsequently evaluated using a
combination of light microscopy, immunofluorescence, and electron
microscopy. Typically, the acquisition of a biopsy is prompted by
biochemical analysis of blood demonstrating impaired excretory
function of the native kidneys or allograft, often within the context of
abnormal urinalysis. In native kidney biopsies, underlying pathologies
include autoimmunity, viral or bacterial infection, metabolic disease
such as diabetes mellitus, or genetic disorders. Each are characterized
by typical morphological changes within the glomerular, vascular,
interstitial, and tubular compartments that allow a diagnostic category
to be assigned. For example, a thickened glomerular basement
membrane is consistent with a diagnosis of membranous
glomerulonephritis. At the ultrastructural level, electron microscopy
can identify disease-associated morphological changes, including
podocyte foot-process effacement and aberrant deposition of immune
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