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Precincts of Glomerular Disease Markers
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Editorial

Several diseases affect the functionality of kidney, mainly by
disturbing glomeruli, the tiny units within the kidney where blood is
filtered. The glomerulus consists of a tuft of capillaries and associated
cells that are responsible for filtration of small molecules while
preventing the loss of larger molecules. The permeability barrier is
damaged in glomerular diseases that lead to proteinuria. The damage
on glomerulus is caused by variety of genetic and environmental factors.

In most of the occasions, renal biopsy is needed to make a definitive
diagnosis of the cause of disease. The utility of renal biopsy is limited
with several aspects. Because the biopsy contains only a fraction of
kidney, in most of the cases it may not precisely represent the disease
if the affected portion of the kidney is not sampled. In other cases, the
disease may be so far advanced that diagnostic features are obscured.
Urine testing for biomarkers could replace renal biopsy as a simple,
safe, and accurate test that could be repeated to follow progression of
the disease and monitor response to therapy.

Literature survey indicated that PubMed represents approximately
2000 independent research and review articles on glomerular injury
markers. Similarly around 120 articles in clinical case reports related
to glomerular diseases till December 2015. All these investigative
and review articles represents some of the potential urine markers
for diagnosis of glomerular disease, but none has been confirmed to
differentiate between causes of glomerular diseases.

Many of the proposed markers are urinary cytokines, additionally,
Levels of monocyte chemoattractant protein-1 (MCP-1), IL-6,
vascular cellular adhesion molecule-1, the complement degradation
product C3d, and urinary free light chains have also been proposed
as markers of glomerular diseases. Further, Urinary concentrations
of vascular endothelial growth factor, IL receptor 1 antagonist, IL-17,
TNEF-a, Neutrophil Gelatinase Associated Lipocalin (NGAL), B-type
Natriuretic peptide, Cystatin C and CD46 have been proposed as
markers of specific glomerular diseases [1,2]. Urinary macrophages,
podocytes, and associated proteins are also potential markers for
glomerular diseases.

The presence of plasma proteins in urine of patients with any renal
diseases provides an opportunity for discovery of new biomarkers. The
glomerular filtration barrier has been the subject of major study for
decades. Differences in the charge of several urinary macromolecules
(Albumin, Heparin sulfate, Ferritin, horseradish peroxidase and
globulins) are known to influence its permeability at the glomerulus.
In any systemic or sclerotic renal disease, the glomerular permeability
barrier is altered, resulting in proteinuria.

If changes in size and charge permeability occur independently
and are specific to the disease, then these changes could be used to
predict the cause of glomerular diseases. The studies conducted in both
animal models and clinical investigations on diabetic nephropathy,
glomerulonephritis, pre-eclampsia, and systemic lupus erythematosus
(SLE) indicated that Nephrin could be early marker for glomerular
injuries. Currently urine micro-albuminuria is used as an indicator
of glomerular injury. But, both animal and human studies have
demonstrated that nephrinuria occurs early in glomerular injury,

preceding albuminuria, and that there is a positive correlation with
severity of renal diseases [3].

The study conducted by Eriguchi et al. in both human and animal
studies indicated that urinary angiotensinogen could be one of the
markers for proteinuric nephropathies. Immuno-staining conducted
by the same group revealed that rat AGT was detected in injured
podocytes, and filtered human AGT was seen in superficial proximal
tubules, but not in injured podocytes, suggesting AGT generation by
injured podocytes [4].

Studies conducted from our laboratory on both animal model and
clinical studies indicated that soluble cluster differentiation 36 (sCD36)
could also be one of the plausible prognostic marker for diabetic
nephropathy. Our study has reported the presence of sCD36 in urine
for the first time. The level of sCD36 in both plasma and urine are
found to be associated with the kidney markers such as urea, creatinine
and albuminuria of diabetic subjects. The study clearly indicates that
compared to control subjects, patients with T2DM have progressively
increasing trend in both plasma and urine levels of sCD36 with
increasing severity of nephropathy [5].

The major limitations in screening of all these disease-specific
biomarkers in urine are complicated by significant changes in the
proteome during the day. These changes are likely caused by variations
in the diet, metabolic or catabolic processes, circadian rhythms, exercise,
as well as circulatory levels of various hormones. The reproducibility
of any analysis is reduced by these physiological changes, even if
the analytical method shows high reproducibility. However, these
variations appear mostly limited to a fraction of the urinary proteome;
a large portion remains unaffected by these processes.

Because of these limitations in the urinary proteins detections, now
most of the researchers are interested in understanding the pathogenesis
ofthe renal diseases such as IgA nephropathy, membranous nephropathy
and focal segmental glomerulosclerosis by systems biology approach.
Advances in the molecular technology now allow genome wide high
throughput characterization of genes and gene products from the urine
samples. The Nephrotic Syndrome Study Network (NEPTUNE) study
aims to integrate comprehensive clinical and pathologic phenotypes
with extensive analysis of the molecular regulatory networks active
in glomerular diseases. The NEPTUNE will prospectively procure
human samples for analyses focused on genome-wide profiling of
genetic variation, epigenetic markers and transcriptomic, proteomic,
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and metabolomic profiles. Emerging systems biology approaches will
be used to define associations between these multi-phasic and inter-
related genome scale profiles and the detailed clinical and structural
phenotypes. The NEPTUNE study will establish a core molecular data
set containing genetic profiles and renal tissue, compartment-specific,
genome wide mRNA expression data to facilitate multi- and trans-
disciplinary research exploration along the genotype - phenotype
continuum [6].

Metabolomics appears to be a snapshot of the chemical fingerprints
identifying specific cellular process. The metabolomics study carried by
Gao et al. revealed a better understanding of the pathogenic profile of
membranous nephropathy (MN). The study indicated that 26 urinary
and 9 serum metabolites were screened using Gas-Chromatography
and Mass Spectral analysis in low urinary protein MN and high urinary
protein MN groups. These metabolites (sugar alcohols, dicarboxylic
acid, hydroxylic acids and phenolic acid) are direct result of kidney
damage [7]. Similarly, the study conducted by Won et al. on acute
kidney injury indicated that early detection of decreased level of
3-indoxylsulfate in the urine of human subjects and animal models,
but at the same time its concentration is progressively increased in the
serum of the same. For other glomerular diseases, new and innovative
approaches are necessary to find other reliable and valid biomarkers for

use in glomerular disease. Sophisticated techniques such as proteomics
and metabolomics have become popularized in renal disease diagnosis
for the patient management in the hospital sectors.
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