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Interactions of vegetable oils rich in lauric acid (C12:0) with oxacillin towards Staphylococcus aureus
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Statement of the Problem: Combining antibiotics with other antibacterial have currently been one of the solutions tested
for decreasing the antibiotic resistance in many emerging bacteria, including foodborne pathogens. The example of intense
antibacterial resistance is methicillin-resistant Staphylococcus aureus (MRSA), being considered a high priority pathogen.

Aim: The aim of our study was to evaluate the effect of vegetable oils rich in lauric acid (C12:0) with oxacillin towards various
strains of S. aureus.

Methodology & Theoretical Orientation: Analysis of possible interactions of lauric acid and oxacillin was performed on
ten strains of (multi)drug resistant or sensitive S. aureus. Combinatory effect of A. aculeatum, C. nucifera and E. guineensis
oils (natural source of lauric acid) with oxacillin was tested against two strains of S. aureus. At first, single-drug minimum
inhibitory concentrations were determined by microdilution method (Minimum Inhibitory Concentration, MIC). Following
combinatory effect was tested by the by the checkerboard method (Fractional Inhibitory Concentration, FIC). The determination
of distinctive MIC of oxacillin, palm oils and lauric acid, as well as their combinatory effect evaluation by FICs, was performed
in 96-well microtiter plates in three independent experiments, each performed in triplicate.

Findings: Lauric acid was active against all tested strains of S. aureus (MIC = 256 pg/mL); the MICs of oxacillin were 0.5 — 682
pg/mL, depending on the strain and its resistance. Very interesting finding was done in the combinatory effect testing, where
the combination of lauric acid with oxacillin caused antagonism (FIC>4). This effect was observed in all tested bacterial strains.

Conclusion & Significance: To our knowledge, this is the first observed antagonistic effect of lauric acid with oxacillin in S.
aureus. From our perspective, consumption of C12:0 rich oils, such as coconut or palm oil, can lead to the complications in
staphylococcal infection treatment with oxacillin.
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