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MELDRUM’S ACID DERIVATIVES INHIBIT NorA EFFLUX PUMP IN Staphylococcus aureus
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ABSTRACT

3rd Brazil-France Symposium on Medicinal Chemistry: Advances in Drug Design and Discovery. Maceió-AL, 2024.
Background: Efflux pumps are proteins that remove antibiotics from bacterial cells and have become key players in bacterial resistance. To address this issue, researchers are focusing on efflux pump inhibitors as a potential solution. Meldrum's acid, a synthetic molecule commonly used in the creation of bioactive heterocyclic compounds, has attracted considerable interest in the search for new bioactive agents. This study aims to evaluate the antibacterial properties and efficacy of three Meldrum's acid derivatives (MAD1, MAD2, and MAD3) in inhibiting efflux mechanisms, using both in silico and in vitro methods. Methods: The antibacterial activity of the derivatives was evaluated through broth microdilution tests. To verify the intensity of ethidium bromide (EtBr) fluorescence, the compounds and CCCP were tested as a positive control. After incubation with EtBr, the solutions were centrifuged, washed, and analyzed using a microplate reader to measure fluorescence at 10-minute intervals for 1 hour. To in silico studies the NorA structure (PDBID: 7LO8) was modeled, and Meldrum's acid derivatives were prepared using PubChem and minimized with Mopac. Docking was performed using AutoDock 6 in AMDOCK, with flexible binding sites, and results were analyzed in Discovery Studio. Results: Although the derivatives themselves did not exhibit direct antibacterial activity, they demonstrated notable potential in potentiating the effects of antibiotic and ethidium bromide, the MIC of norfloxacin alone was 256 µg/ml and in combination with MADs 1, 2 and 3 was 101.7, 161.3, 203 µg/ml respectively and the EtBr MIC alone was 64 µg/mL and in combination was 40.3, 50.8 and 40.3 µg/ml. Additionally, fluorescence emission assays using ethidium bromide (EtBr) revealed fluorescence levels comparable to the positive control, indicating a possible blockade of efflux pumps. The molecular docking studies conducted in silico further supported these findings, revealing binding interactions similar to those of norfloxacin and CCCP, known efflux pump inhibitors. These results highlight the potential of Meldrum's acid derivatives as effective efflux pump inhibitors. Conclusion: By inhibiting these mechanisms, the derivatives promise to enhance the efficacy of antibiotics and combat bacterial resistance. This study provides valuable insights for developing new strategies to address the pressing issue of bacterial resistance and paves the way for further research and exploration in this field.
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