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Antibiotic resistance among bacteria has now become widespread, leading to
reduced effectiveness of antibiotics and causing various health issues. This issue has
resulted in a growing awareness of the urgent need for alternative treatments. As
bacterial resistance increases, treatment options are limited, leading to the exploration
of novel alternative treatments. To address this issue, this research focused on
investigating the potential of essential oil extracted from Boesenbergia rotunda (BREO)
in treating methicillin-resistant Staphylococcus aureus (MRSA). The analysis of the
chemical composition of BREO using gas chromatography-mass spectrometry (GC-MS)
identified 24 compounds, with main components including B—ocimene, trans-geraniol,
camphor, and eucalyptol. Both BREO and cloxacillin (CLX) were investigated for their
antibacterial activity through minimum inhibitory concentration (MIC) in the treatment
of three strains of MRSA, including MRSA DMST 20649, MRSA DMST 20651, and MRSA
DMST 20652. Results demonstrated that BREO had an MIC of 4 mg/mL, while CLX had
an MIC of 512 pg/mL. To determine the potential of BREO in combination with CLX,
drug interactions were conducted using a checkerboard and time-kill assays. The
combination of BREO and CLX demonstrated a synergistic effect, with an FIC index <
0.5 and a bacterial CFU/mL decrease exceeding 2logl0 CFU/mL when compared to
the use of BREO (the most effective compound) individually at 24 h of incubation. In
addition, this research evaluated the ability of BREO to inhibit biofilm formation and
foundthat BREO, both alone and in combination with CLX, showed inhibition of biofilm
formation. Furthermore, this research examined alterations in cytoplasmic membrane
(CM) permeability and morphological alterations in bacterial cells using scanning

electron microscopy (SEM) and transmission electron microscopy (TEM). The change in
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ODy¢0 in BREO and BREO+CLX-treated cells compared to the untreated cell indicates
the alteration in CM. The images obtained from SEM and TEM revealed damage to the
cell wall and cytoplasmic membrane in CLX-treated and BREO-treated cells,
respectively. The image obtained from the combination of BREO and CLX exhibited
damage on both the cell wall and CM. In conclusion, the findings suggest that BREO
could be a promising alternative treatment option, particularly for solving the issue of
antibiotic resistance in bacteria found in MRSA. The combination of BREO with
traditional antibiotics might offer valuable knowledge into the application of

combination therapy for solving antibiotic resistance in bacteria.
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