The protective effect of orlistat against cisplatin-induced acute kidney injury
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Introduction. Cisplatin, a first-line chemotherapy drug, is widely used for its potent and broad-spectrum anticancer activity. However, approximately 30% of patients treated with cisplatin develop acute kidney injury (AKI) or chronic kidney disease (CKD), which compromises cancer treatment outcomes. Orlistat, an FDA-approved anti-obesity drug, reduces dietary fat absorption by inhibiting gastrointestinal lipases. In our study, we demonstrate that orlistat alleviates cisplatin nephrotoxicity without compromising cisplatin’s anticancer efficacy

Aims. To evaluate the dose–response, optimal timing and mechanism of orlistat against cisplatin AKI, providing a readily translatable nephroprotective strategy.

Methods. Using in vitro models on renal tubular epithelial cells (NRK-52E, HK-2 and PTEC) and an in vivo mouse AKI model (Balb/c or C57BL/6 mice with different dosage of cisplatin) to evaluate orlistat’s renoprotective effects through MTT assay, Western blotting, Immunofluorescence, Serum creatinine and BUN, H&E staining, etc.
Results. Pretreatment with orlistat reversed cell death, ROS overproduction, mitochondrial apoptosis, ER stress, and MAPK pathway activation induced by cisplatin. It reduced BUN and CREA levels, prolonged survival, and attenuated histopathological damage on animal model. With those results, orlistat did not interfere with cisplatin’s antitumor activity.
Discussion. Orlistat not only attenuates cisplatin-induced apoptosis, ROS generation, ER stress, and the MAPK pathway in kidneys and renal tubular cell lines but also maintains the antitumor effect of cisplatin in tumor tissue in vivo. It offers a promising adjunctive strategy for chemotherapy patients. 
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