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β-Escin (Fig. 1) is the major saponin from the extract of chestnut seed of A. hippocastanum. Escin is known to exhibit antiviral activity, including against SARS-COV. The mechanism of antiviral action is considered to be inhibition of viral particle penetration into the host cell membrane. [1] SARS-CoV-2 is an enveloped virus. Envelope viruses are entering the host cell by fusion of the lipid envelope of the virus with the host cell membrane and subsequent release of the viral particle into the cell interior.[2] Envelope protein (E-protein) is a structure protein of SARS-CoV-2. It is assumed that the role of protein E is not in coordinating particle assembly, but in giving the viral particle envelope the necessary curvature. This protein is involved in many processes of the virus life cycle and plays a major role in pathogenesis. The E-protein, particularly its transmembrane domain (ETM), is highly conserved and evolves much more slowly than other proteins. [2]
The transmembrane domain of the E-protein of SARS-CoV-2 was used to study the lipid-mediated effect of escin on the envelope protein of coronavirus. Small isotropic lipid bicelles DHPC/DMPC were used as a lipid membrane model. The study was performed by Nuclear Overhauser Effect NMR spectroscopy (NOESY). It was found that escin and the transmembrane domain of E-protein are anchored in the lipid bilayer. The study was performed by Nuclear Overhauser Effect NMR spectroscopy (NOESY). It was found that Escin and the transmembrane domain of E-protein are anchored in the lipid bilayer. It is shown that the presence of Escin leads to a deeper immersion of the phenylalanine residue of ETM in the hydrophobic region. The effect of lipid composition (presence of cholesterol, charged lipids) on the localization of molecules was studied. The effect of escin on the localization of ETM in the presence of 1,2-dimyristoyl-sn-glycero-3-phospho-L-serine (DMPS) was also studied. In the presence of DMPS, escin changes its localization, its fragments can be located in both hydrophilic and hydrophobic regions. The ETM peptide in the presence of DMPS is localized predominantly in the hydrophilic region by its phenylalanine fragment. In the presence of escin, the peptide was localized by the phenylalanine residue in the hydrophilic and hydrophobic regions to the same extent. In addition, the interaction between escin and the transmembrane domain of E-protein was detected.
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Fig. 1.  Structure of β-Escin.
