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Abstract

Diabetic kidney disease (DKD) emerges as a significant contributor to end-stage kidney disease. Currently, the
diagnostic approach relies on a comprehensive clinical history and identifying notable albuminuria, accompanied
by a sequential decline in glomerular filtration rate. However, this method may unveil substantial impairment in
kidney function at the time of diagnosis, prompting a search for innovative biomarkers to overcome this limitation.
“Metabolomics,” a systematic and quantitative analysis of all metabolites in biological samples, has emerged as
a viable solution. Metabolomics investigates metabolites resulting from internal metabolic processes and external
factors such as diet and the gut microbiome. Metabolomics has undergone significant advancements, leveraging
technologies such as Mass Spectrometry and Nuclear Resonance Spectroscopy, coupled with sophisticated data
analysis methods. This progress has led to the identification of novel metabolites, including amino acids,
carbohydrates, lipids, and nucleic acids, thereby offering promising prospects for the diagnosis and prognosis
of DKD. Furthermore, recognized metabolites provide insights into critical disease mechanisms, such as mitochondrial
dysfunction in DKD. The evolving field of Metabolomics has deepened our understanding of DKD, contributing to
enhanced diagnostic precision, prognostic capabilities, and more personalized treatment strategies for individuals
with DKD.
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Genomics
DNA, genes

'

Transcriptomics
DNA, RNA

'

Proteomics
Antibodies, Hormones, Cytokines, Receptors,
Enzyme, Transporters, Structural proteins

'

Metabolomics
Sugars, Amino acids, Lipids, Organic acids
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Amino acids
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Lipid metabolism l
Nucleic acid Diabetic Kidney Disease
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Prev.CKD, previous chronic kidney disease; HT, hypertension; AGEs, advanced glycation end products; ROS, reactive
oxygen species; SAA, serum amyloid A; MR, mineralocorticoid receptor; PKC, protein kinase C; TNF, tumor necrosis
factor; IL, interleukin; MCP1; monocyte chemoattractant Protein-1; MMP, matrix metalloproteinase; TGF, transforming

growth factor; CTGF, connective tissue growth factor; PAI1; plasminogen activator inhibitor-1
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