Palladium complexing boosts Staphylococcus hominis activity, whilst diminishing action against other bacteria
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Introduction. Palladium (Pd) complexes have gained attention in drug development for their potential as therapeutic agents and as tools in chemical synthesis. Their unique chemical properties, including coordination flexibility and catalytic activity, make palladium complexes valuable in drug discovery. 
Aim. This study was aimed at assessing the antibacterial activity of some synthesized sulphonamide derivatives. 
Methods. One single and two double sulphonated sulphonamides, along with their corresponding Pd complexes, were synthesized by a multi-step procedure, and characterized by nuclear magnetic resonance spectroscopy, infrared spectroscopy, electrospray ionisation mass spectrometry, and in some instances by single X-ray crystallography. The compounds were evaluated for antibacterial activity using the Broth dilution method. Synergistic activity of the compounds with tetracycline was conducted using the checkerboard method and the Loewe synergy and antagonism model. To understand the impact of the compounds on the bacteria, and to provide insight into their mechanism of action, Time-kill kinetics was done for synergistic combinations. 
Results. Palladium (II) complexing resulted in compounds with a minimum of 68% superior activity against S. hominis when compared to the parent sulphonamide compounds. Although the parent compounds demonstrated activity against S. aureus, S. epidermidis, S. haemolyticus, and E. faecalis, their palladium complexes were without activity in these organisms. Two of the palladium (II) compounds were synergistic with tetracycline in S. haemolyticus, whilst one was antagonistic. However, the compounds were either indifferent or antagonistic, except for one which demonstrated synergism with tetracycline in S. hominis. These interactions were confirmed by the Loewe synergy and antagonism model. Time-kill kinetics revealed the compounds to be bacteriostatic when tested at MIC, and bactericidal at higher concentrations. 
Discussion. The findings demonstrate the potential usefulness of palladium complexes in antimicrobial research, leading to novel agents for the fight against bacteria and other microorganisms. Future research should focus on assessing these compounds for possible therapeutic and/or toxic effects In Vivo.
