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Introduction

Aim: X
In recent years, photodynamic therapy (PDT) has emerged as potential alternatives in combating the growing threat of global antibiotic resistance. In PDT, free Excited singlet state _
radicals are generated in the presence of photosensitizers and oxygen under light irradiation of specific wavelength, causing cytotoxic damage to bacteria. The Tore | T":'l‘HEGJ' *HO
objective of this study is to investigate the potential of synthesised ruthenium, Ru(ll) complexes as antibacterial photosensitisers and antibiotic adjuvants. rradiation P (oxygen radicals) N
A Excited triplet state
Hypothesis: luorescence ) "0, - ground \ / X = orthogonal reactive functions
Ru(ll) complexes are potent antibacterial PDT agents and combination of Ru(ll) complexes with either phenylalanine-arginine beta-naphthylamide (PABN) or slale oxygen N-N = polypyridyl ligands
polymyxin B sulfate (PMX) against susceptible and resistant strains of Pseudomonas aeruginosa (PA) and Staphylococcus aureus (SA) will enhance antibacterial / \ N-S = Schiff base ligand
activity. ' y~ Phosphorescence Iype2 a0, _singlet
Methodology: oxygen

Two Ru(ll) complexes (Complex 1 and Complex 2) have been prepared and characterised. Their minimum inhibitory concentrations (MIC) ranging from 0.125-128 yM
were determined against SA and PA using broth microdilution method. Following that, checkerboard method was used to generate combinations of Ru(ll) complexes
with PMX and PABN respectively against susceptible (S) and resistant (R) strains of bacteria. The fractional inhibitory concentrations (FIC) were also determined.

Grounded singlet state

Figure 2: General structures of Complexes 1 and 2, with Complex 2
differs from Complex 1 in possessing an additional -OH group.

Conclusion

The Ru(ll) complexes showed potential as antibacterial PDT agents in which the
compounds exhibit higher antibacterial activities upon irradiation.

Combinational therapy demonstrated promising synergistic and additive effects when
combining the metal complexes with either PABN or PMX.

Figure 1: Photochemical and photophysical mechanisms of PDT involving Type 1
and Type 2 photodynamic therapy.

Results and Discussion

MIC determination > FIC determination

Table 1: Individual MIC of complexes 1 and 2

Table 2: Calculated 2FIC range of combinations with PMX and PAGBN

«Complex 1 generally Indicators
exhibits better antibacterial _ _ — Refe rences
activity against SA (R) and Synergism / Synergism + Additivity (<0.5) B s 1 e T B e e
SA (S) in both irradiated Complex 1 | Complex 2 | Complex 1 | Complex 2 — [1] Gan W.K., Liew H. » Pua LJW, Ng X.Y., Fong K.W., Cheong S.L., Liew Y.K. and Low M.L.
. Additivity only (0.5-1) (2022). Novel Cu(ll) Schiff base complex combination with polymyxin B/phenylalanine-arginine [3-
and non-radiated 0.516- 0.375- 0.625- 0.500- naphthylamide against various bacterial strains. International Journal of Peptide Research and
conditions when compared Yes 1.000 0.750 1.000 0.750 - Indifference / Antagonism / Cloudy (> 1.0) Therapeutics, 28, 60.
to complex 2. SA (S) [2] Scorzoni L., Sangalli-Leite F., Singulani J.de L., e Silva A.C.A.de P., Costa-Orlandi C.B., Fusco-
Yes 16 16 >128 >128 *A 2-fold decrease in MIC No 0188-0625| O-7°0- 0.250- 0.625- pot Almeida A.M., Mendes-Giannini M.J.S. (2016). Searching new antifungals: The use of in vitro and in
Complex 1 value under Irradiated 1.000 0.625 1.000 °D.rug combination betwgep complex 1. F)r (.:omple)$ 2 vivo methods for evaluation of natural compounds. Journal of Microbiological Methods, 123, 68-78.
No 16 32 >128 >128 condition was observed in YVes 0.500-0.750 0.141- 0.625- 0.258- with PMX shows synergistic and/or additive interaction [3] Low ML Paulus.G.,. Dorlet P._, Guilllot R., _R_osli R., Delsuc N., Crouse K.A. and Policar C (2015).
SA (S) and PA (R) when SA (R ' ' 0.625 1.000 0.625 when tested against SA (S), SA(R) and PA (R). Synthesis, characterization and biological activity of Cu (ll), Zn (II) and Re(l) complexes derived from
Yes 64 64 64 >128 treated with complexes 1 (R) 0.188- 0.500- 0.258- -Meanwhile, drug combination between complex 1 or 2 S-benzyldithiocarbazate and 3-acetylcoumarin. BioMetals, 28(3), 553-5660.
el and 2, respectively. Noo 10.375-0.7501 4 625 0.750 0.625 with PABN show synergistic and additive interactions ~ [4] Jain A., Winkel B.S. and Brewer K. J. (2022). Photodynamic antimicrobial studies on a
No 32 16 128 >128 -However. both complex 1 = when tested against SA (S) and SA (R). Ruthenium-based metal complex. Inorganica Chimica Acta, 538, 120996.
Yes >128 >128 1 0.125 and complex 2 does not PA (S *Additive interactions was observed with combination of
PMX indicate any antibacterial ) No  |0.375-0.625 complex 1 and PABN against PA (R). Acknowledgement
No >128 >128 0.5 0.5 activity against PA (S), with S Comniatoh betwe.en s UL complex.es A Fundamental Research Grant Scheme (reference code: FRGS/1/2020/STG04/IMU/03/2) from the
Yes >128 128 >128 >128 reported MIC values of Ve Uz yste PMX/PABN are more desirable when tested against the Ministry of Higher Education Malaysia and IMU BSc (Hons) Pharmaceutical Chemistry Grant
PABN >128 uM regardless of the PA (R) SA strains and moderately feasible when tested against (Project ID: BPC 1-2021(08))
No >128 128 >128 >128 irradiation conditions. No 0.563-1.000 PA strains.
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