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Arginine metabolism and autophagy, elucidation of mitochondrial protection
mechanism in kidney
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Here we report that arginine metabolism was the most altered in unilateral
ureteral obstruction (UUO)-induced fibrosis of the kidneys in metabolomic analysis. Spermidine was
the most increased metabolite of arginine. In human glomerulonephritis, the amount of spermidine was

associated with the amount of fibrosis. In human proximal tubule cells, spermidine induced nuclear
factor erythroid 2-related factor 2 (Nrf2), and its induction was partly attenuated by the autophagy

inhibitor, hydroxychloroquine and Atg5 knockdown. Subsequently, fibrotic signals, collagen 1 mRNA,
and oxidative stress, represented by a decrease in mitochondrial membrane potential were suppressed

by spermidine. UUO kidneys of Arg2 knockout mice showed less spermidine and significantly
exacerbated fibrosis compared with wild-type mice. Nrf2 activation was reduced in Arg2 knockout UUO

kidneys. Spermidine treatment prevented significant fibrosis progression in Arg2 knockout mice.
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Arginine metabolism regulates the transcription factor Nrf2 and prevents renal interstitial fibrosis.
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Arginine metabolism is activated in kidney fibrosis to produce spermidine, which acts in actifibrosis through induction of
Nrf2
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