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ABSTRACT 
The antimicrobial resistance (AMR) is one of the greatest public health threats of the 21st century, with profound implications for morbidity and mortality, healthcare system sustainability, and the global economy. The excessive and inappropriate use of antimicrobials in human medicine, veterinary practice, and agriculture has accelerated the selection of multidrug-resistant pathogens like methicillin-resistant Staphylococcus aureus (MRSA) and extended-spectrum β-lactamase (ESBL), limiting treatment options and increasing infection-related costs. Projections for 2050 are alarming: AMR may cause 1.91 million direct and 8.22 million associated deaths globally. One of the greatest global public health challenges is undoubtedly the discovery of new antimicrobial agents that are both effective and capable of circumventing microbial resistance mechanisms. The growing threat of AMR demands innovative therapeutic strategies beyond conventional antibiotics. Strategies such as novel antimicrobial molecules development from natural by-products or from microbial metabolism like postbiotic compounds and antimicrobial peptides (AMPs) have gained increasing attention as promising alternative approaches. In detail, the project aims to:
1. Chemical and antimicrobial characterization of the natural polyphenolic extracts against Multidrug resistant (MDR) pathogens.
2. Functional effects of postbiotics derived from gut microbiota on growth and virulence of selected susceptible and MDR Helicobacter pylori strains.
3. Repurposing of drugs for antibacterial activities as alternative strategies to overcome MDR infections.
To date, natural by-products, AMPs (natural and synthetic) demonstrate broad-spectrum activity against multidrug-resistant pathogens while reducing the likelihood of resistance development suggesting as a promising approach to tackle AMR.
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