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We propose the concept of “ Metabolic Kidney Diseases (MKD)” , which is the
chronic kidney dysfunction induced by renal metabolic alterations. MKD includes diabetic
nephropathy, nephrosclerosis and obesity-related glomerulopathy. In the context of MKD, the kidney
can act as the integral organ for energy metabolism. As for kidney-adipose tissue-liver-muscle axis,

we elucidated that MKD induces insulin resistance caused by the excessive uremic toxins produced by
gut microbiota and translocation to systemic circulation (kidney-gut axis). These metabolic
alterations in turn affects the renal structure and function. Nutrients, such as glucose, NAD
metabolites or ketone bodies act as signaling molecules to modulate renal functions, such as the
expression of SGLT2, ischemia response, or fibrosis. We focused on these abnormalities as
therapeutic targets and attempted clinical trials, such as the administrations of ghrelin or NMN
into humans for treatment of MKD-associated diseases.
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