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Epilobium species (Onagraceae) are used in European traditional medicine, including hairy willow-
herb (Epilobium hirsutum), fireweed (E. angustifolium), and small-flowered willowherb (E. parviflo-
rum) with anti-inflammatory, anti-infective and urological- and prostate- and urinary tract protective
properties. The E. hirsutum (also known as “hairy willowherb”) has not been sufficiently tested as an
antiviral agent. The inhibition of the SARS-CoV-2 spike (S) glycoprotein-ACE2 receptor interaction
represents a key antiviral target at the viral entry stage. In this study, water extracts from E. hirsutum
demonstrated significant suppression of SARS-CoV-2 Omicron pseudovirus infection (up to 50%
inhibition at 10 ug/mL) without cytotoxicity to hACE2-overexpressing HEK293T cells. HPLC pro-
filing identified oenothein B as the predominant constituent (141.4 mg/g), accompanied by phenolic
compounds, such as rutin, quercitrin, and chlorogenic acid. Molecular docking and simulation studies
revealed distinct structure-activity features among these polyphenols. Rutin and chlorogenic acid,
both bearing a 3°,4’-dihydroxylated B-ring, showed high binding affinities toward the spike protein
(docking energies of -8.4 to -12.6 kcal/mol), forming stable hydrogen bonds with spike protein resi-
dues (His34, Lys353, Arg403, Tyr495) that are known to interact with ACE2. Interestingly, oenothein
B was biologically active against Omicron pseudovirus infection assay in hACE2-overexpressing
HEK293T cells with ICso = 6.08 uM. These findings highlight the relevance of Epilobium phenolics
as structurally diverse scaffolds for SARS-CoV-2 inhibition, with rutin and oenothein B serving as
representative models for exploring synergistic antiviral mechanisms. These results show antiviral

properties of phenolic compounds and extracts from Epilobium tea herbal medicines.
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