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Elucidation of renoprotective effects of an SGLT2 inhibitor through analysis of
renal energy metabolism by an imaging mass spectrometry
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3,500,000

SGLT2
CoA TCA
ATP

ATP

SGLT2

Metabolome analysis revealed a decrease in ATP level in the kidneys of
tofogliflozin-treated mice and an increase in ATP degradation products, including adenosine. Direct
injection of adenosine in the renal artery induced activation of HSL in the white and brown adipose
tissues. These results indicate that the renal afferent nerves mediate the lipolytic effect of an
SGLT2 inhibitor in obese mice. The alterations to the renal energy metabolism can play significant
roles in the lipolysis through the renal afferent nerves and body weight reduction by tofogliflozin.
An xanthine oxidase inhibitor, febuxostat, which blocks the degradation pathway of adenine
nucleotides, promoted ATP recovery and exerted renoprotective effects in the postischemic kidney.

These findings suggest a novel therapeutic approach for the chronic kidney disease through
modification of renal metabolism.
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A semi-quantitative mass imaging technique revealed region-specific alteration of adenylates in the murine kidney after
transient ischemia and reno-protective effect of febuxostat by ameliorating ATP levels in the cortex.
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Renoprotective effect of adenosine by vasodilatation via A2B receptor activation.
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