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Introduction. Methotrexate is widely used as an immunosuppressive and anticancer drug, but its clinical use is limited by dose-dependent hepatotoxicity and nephrotoxicity. Oxidative stress and inflammation play a central role in methotrexate-induced organ injury. Atorvastatin, an HMG-CoA reductase inhibitor, possesses pleiotropic antioxidant and anti-inflammatory properties beyond lipid lowering.

Aims. To evaluate the hepatoprotective and nephroprotective effects of atorvastatin in methotrexate-induced toxicity and to compare its efficacy with silymarin as a standard reference drug.

Methods. Wistar albino rats were divided into six groups (n=6): normal control, atorvastatin alone (10 mg/kg), methotrexate control (20 mg/kg, single intraperitoneal dose), methotrexate plus atorvastatin (3 mg/kg), methotrexate plus atorvastatin (10 mg/kg), and methotrexate plus silymarin (300 mg/kg). Atorvastatin and silymarin were administered orally for 7 days prior to and 21 days following methotrexate exposure. Hepatic and renal function was assessed using serum biochemical parameters. Oxidative stress markers (TBARS, GSH, SOD) and inflammatory mediators (nitrite, MPO, TNF-α, PGE₂) were measured in liver and kidney tissues. Histopathological examination was performed to assess structural alterations.

Results. Methotrexate induced significant hepatic and renal injury, reflected by deranged biochemical markers, increased oxidative stress, elevated inflammatory mediators, and marked histopathological damage. Atorvastatin significantly reduced tissue levels of TNF-α, MPO, COX-2, and PGE₂ in both liver and kidney, indicating strong anti-inflammatory effects. However, atorvastatin treatment was associated with increased oxidative stress and persistent elevation of liver function parameters, suggesting disruption of hepatic redox homeostasis. In contrast, renal tissues showed improvement in oxidative stress markers and functional indices. Histopathological findings corroborated the biochemical data, with greater structural preservation observed in the kidney than in the liver.

Discussion. Methotrexate-induced hepato-renal toxicity is mediated by oxidative stress and inflammation. While atorvastatin exerts significant anti-inflammatory effects in both organs, its influence on oxidative balance appears organ-specific. The observed renoprotective effects contrast with a potential exacerbation of hepatic oxidative stress, highlighting a context-dependent response. These findings underscore the need for cautious evaluation of atorvastatin as an adjunct therapy during methotrexate treatment, with particular emphasis on organ-specific safety

