Red ginseng suppresses inflammation induced by antibiotic-induced extracellular vesicles from Escherichia coli 
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Introduction. Extracellular vesicles (EVs) are membrane-bound vesicles released from cells. EVs produced during infection may originate from either pathogens or the host. We reported that Escherichia coli-EVs induce the  inflammatory response mediated by  macrophage (Mφ)-derived EVs, leading to increased expression of inducible nitric oxide synthase (iNOS) and cyclooxygenase-2 (COX-2) in uninfected Mφ. We recently found that  low concentrations of ampicillin elevates the level of EVs from E. coli. 
Aims. We examined whether red ginseng, manufactured from the roots of Panax ginseng C. A. Meyer, known for its anti-inflammatory properties, suppresses inflammation induced by E. coli-derived EVs in the presence of ampicillin. 
Methods. The minimum inhibitory concentration (MIC) value was visually defined as the lowest concentration of ampicillin that inhibited growth of E. coli K12 strain. E. coli was cultured for 12 hours in the presence or absence of 6.25–12.5 µg/mL ampicillin (1/16–1/8 MIC), and the respective EVs (Amp-EV and none-EV) were purified by ultracentrifugation. Red ginseng extracts (RGE) were added to the E. coli culture medium prior to the start of cultivation. Mouse macrophages (RAW264.7) were cultured for 12 hours with or without EVs.
Results. None-EVs increased the mRNA levels of iNOS and COX-2 by 1.8-fold and 1.3-fold and Amp-EVs increased them by 260-fold and 650-fold. In contrast, RGE+Amp-EV suppressed the increase in iNOS and COX-2 mRNA compared to Amp-EV. RGE did not reduce the amount of EVs released from E. coli in the presence of ampicillin. However, RGE reduced the levels of CirA protein in EVs. The EVs derived from cirA-deficient E. coli supressed the increase in inflammatory factors mRNA compared to EVs derived from wild-type E. coli. 
Discussion. We found that CirA protein in E. coli-derived EVs plays a pathogenic role in enhancing the expression of inflammatory factor mRNA. RGE reduced the level of CirA proteinin EVs, resulting in the suppression of antibiotic-induced inflammation.
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