Berberine-loaded nanoparticles for 5-fluorouracil-induced cardiotoxicity: A Comprehensive in vitro in vivo study
Pooja Gupta1, Shalini Rawal1, Thirumurthy Velpandian2, Sudheer Kumar Arava3, Dharamvir Singh Arya1. Pharmacology, AIIMS New Delhi1, Delhi, India; Ocular Pharmacology, AIIMS New Delhi2, Delhi, India; Pathology, AIIMS New Delhi3, Delhi, India
Introduction. Chemotherapy-induced cardiotoxicity remains a significant limitation in cancer treatment, with limited preventive strategies available. Berberine, a natural isoquinoline alkaloid, exhibits antioxidant and anti-inflammatory properties but suffers from poor bioavailability and dose-dependent adverse effects.
Aims. To evaluate the cardioprotective efficacy of berberine-loaded solid lipid nanoparticles (Ber-SLNs) against 5-fluorouracil (5-FU)-induced cardiotoxicity.
Methods. Ber-SLNs were prepared using the solvent evaporation method and characterized for particle size, zeta potential, and drug entrapment efficiency. In vitro studies involved Caco-2 and H9c2 cell lines to assess cellular uptake and cardioprotective effects. In vivo studies were conducted on male Wistar rats divided into eight groups, receiving various treatments including 5-FU, berberine, and Ber-SLNs. Hemodynamic parameters, biochemical markers, and histopathological evaluations were performed.
Results. Ber-SLNs exhibited a mean particle size of 154.83 ± 9.3 nm with an entrapment efficiency of 53%. In vitro, Ber-SLNs significantly improved cell viability and reduced oxidative stress markers compared to free berberine. In vivo, Ber-SLNs ameliorated 5-FU-induced alterations in hemodynamic parameters and biochemical markers and improved histopathological outcomes.
Discussion. Ber-SLNs enhance the bioavailability and cardioprotective effects of berberine, offering a promising strategy to mitigate chemotherapy-induced cardiotoxicity.
