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    Abstract

        Accumulating evidence suggests that enhanced peroxidative damage caused by  reactive oxygen species (ROS) may contribute to the pathogenesis of  cisplatin-induced acute renal failure. Nevertheless, little is known about the  involvement of oxygen radicals in cisplatin nephropathy. In this study, we  investigated the effects of a novel free radical scavenger,  3-methyl-1-phenyl-pyrazolin-5-one (MCI-186; edarabone), on murine proximal  tubular cell (PTC) damage induced by exposure to cisplatin in vitro and on  renal function in an in vivo model of cisplatin-induced acute renal failure.  Edarabone inhibited cisplatin-induced (40 μM, 24 h) cytotoxicity in a  concentration-dependent manner (10-5 to  10-3 M). Edarabone also attenuated cisplatin-induced  mitochondrial transmembrane potential loss and ROS production of PTCs. In the  in vivo study, male Wistar rats were cotreated with cisplatin (5 mg/kg, i.p.)  and edarabone (1 or 5 mg/kg, i.v.). Effects of edarabone on the kidney were  examined 5 days after treatment. Cisplatin resulted in renal dysfunction,  renal tubular damage, mitochondrial damage (assayed by histochemical staining  for respiratory chain complex IV), renal protein oxidation (examined by  Western blot analysis using a specific antibody for carbonyl group-containing  proteins), and tubular apoptosis (determined by terminal deoxynucleotidyl  transferase-mediated dUTP nick end-labeling staining). The above changes were  attenuated by edarabone treatment. Thus, edarabone exhibited cytoprotective  effects in PTCs and renoprotective effects against cisplatin. Our findings  suggest that ROS, in particular hydroxyl radicals, are involved in cisplatin  nephropathy and that edarabone may be potentially useful in protecting the  kidneys and prevention of acute renal failure.

      
Footnotes
	
        Article, publication date, and citation information can be found at http://jpet.aspetjournals.org.
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        ABBREVIATIONS: ROS, reactive oxygen species; MCI-186,  3-methyl-1-phenyl-pyrazolin-5-one, edarabone; PTC, proximal tubular cell;  WST-1, tetrazolium salt; ΔΨm, mitochondrial membrane  potential; JC-1,  5,5′,6,6′-tetrachloro-1,1′,3,3′-tetraethylbenzimidazolyl-carbocyanine  iodide; DCF, dichlorofluorescein; DCFH-DA,  2′,7′-dichlorofluorescein diacetate; FACS, fluorescence-activated  cell sorting; NAG, N-acetyl-β-d-glucosaminidase; Ccr,  creatinine clearance; BUN, blood urea nitrogen; COX, cytochrome c  oxidase; HNE, 4-hydroxy-2-nonenal; 8-OHdG, 8-hydroxy-deoxyguanosine; AP,  apurinic/apyrimidinic; TUNEL, terminal deoxynucleotidyl transferase-mediated  dUTP nick end-labeling; NF-κB, nuclear factor-κB.
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