Triterpenoid saponin from Panax ginseng increases the sensitivity of MRSA to antibody
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Introduction. Methicillin-resistant Staphylococcus aureus (MRSA) is a multidrug-resistant organism that is prevalent worldwide. The research and development of new agents against MRSA are required. Natural compounds found in plants are one source of antimicrobial substances. Red ginseng, made from the roots of Panax ginseng C. A. Meyer has been used as a traditional medicine to treat various diseases for more than 2,000 years. 

Aim. We examined whether red ginseng extract (RGE) (Ohki Pharm. Co. Ltd.) exerts antibacterial activity against MRSA. 
Methods. S. aureus was suspended in BHI broth in a well of a 96-well plate and then mixed with RGE (1–5,000 μg/mL), five ginsenosides (Rb1, Rg3, Re, Rg1, and Rh1; 100 μg/mL) with antibiotics. The bacteria were statically cultured at 37°C for 20–24 h. The minimum inhibitory concentration (MIC) values were visually defined as the lowest concentration of antibiotic that inhibited bacterial growth.
Results. RGE had no bactericidal activity, at least in the range of dissolvable concentration. However, RGE reduced 0.03–0.25-fold the MIC values of β-lactam antibiotics (oxacillin, ampicillin, carbenicillin, and cefazolin) and aminoglycoside antibiotics (kanamycin and gentamicin) against the two laboratory strains of MRSA. Moreover, the fractional inhibitory concentration index indicated the synergistic activity of RGE with each of the antibiotics. RGE also increased the kanamycin sensitivity of 15 MRSA strains isolated from human volunteers. We found that ginsenoside Rg3 (Rg3), a component of RGE, was an essential compound that exhibits synergy activity with antibiotics. Furthermore, the non-natural compound K, which contains a common protopanaxadiol aglycon moiety with Rg3, also showed synergistic activity with antibiotics.
Discussion. Rg3 is a ginsenoside degraded from other abundant ginsenosides during heat processing of fresh ginseng to manufacture red ginseng. Compound K was synthesized from butanol extracts of red ginseng by pectinase G. ginsenoside Rg3 and nonnatural compound K are potential new antibiotic adjuvants that are associated with conventional antibiotics for MRSA.
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