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Role of non-classical renin-angiotensin system in contrast induced nephropathy
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CM increased serum creatinine (s-Cre), BUN and urinary albumin levels and
also protein levels of RIP1, RIP3, cleaved caspase 3, and caspase 8 in renal tissues.
Necrostatin-1, an RIP1 inhibitor, administered before and 24 h after CM injection significantly
suppressed elevation of s-Cre, BUN and urinary albumin levels and KIM-1 expression in renal tissues
after CM injection. Saline infusion before CM injection suppressed elevation of s-Cre and BUN. The
combination of saline with furosemide or tolvaptan additionally suppressed urinary albumin with
inhibition of CM-induced upregulation of renal RIP1 and RIP3 expression, though KIM-1 expression was
not reduced. The results suggest that necroptosis contributes to CIN in CKD. The combination of
saline infusion with furosemide or tolvaptan before CM injection has favorable effects on CIN, which
are unlikely to be mediated by direct alleviation of renal tubular injury.
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CIN induction
SNx group + + + - -
SNx+CM group + + + - +
SNx+Sal+CM group + + + - +
SNx+Sal/Furo+CM group + + + + +
SNx+Sal/Tolvap+CM group + + + + +
8 SD 1 1/3 5/6
13 5/6
(10 mg/kg) N-omega-Nitro-L-arginine methyl ester (L-NAME, 10 mg/kg)
1,600 mg I/kg 15
5/6 SNx SNx CM
SNx Sal CM SNx Sal/Furo CM

SNx Sal/Tolvap CM 5 48 sacrifice
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*: p<0.05 vs CM (), i.e., SNXx, t: p<0.05 vs CM (+), i.e., SNx+CM, t: p<0.05 vs CM (+), Saline (+), i.e., SNx+saline+CM
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