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Nano-visualization of antiviral activity of black tea using liposome-based virus membrane model

OfIE B, &4 BEARRS, 4l Bk, B Re1, R &5 IUE i, MR FER. Hil f
REBR - I - f/EFR)
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Aki YAMADA, Kota KERA, Tsutomu NAKAYAMA (Dept. Nutr. Sci. Food. Saf., Fac. Appl. Bioci.,
Tokyo Univ. Agric.)
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The black tea extracts have been found to have anti-influenza virus activity in vitro®. In particular, theaflavins,
components of black tea, are known to bind to hemagglutinin (HA) on the virus surfaces and inhibit their
adsorption to host cells®. Furthermore, the anti-viral activity was differ depending on the producing area of black
tea, however, the mechanisms are still unclear. We have previously reported that tea catechins and theaflavins
interact directly with phospholipids?. In the present study, to elucidate the function of antiviral activity of black
tea, we utilized turbidimetric analysis with spectrophotometer (SP) and surface morphology analysis with atomic
force microscopy (AFM) to visualize the molecular interactions between liposome-based cell membrane models
and various black teas. Four kinds of black tea extracts (Assam, Sri Lanka, Kenya, and Darjeeling) were reacted
with liposomes and analyzed the aggregation levels by both SP and AFM. We found that all black teas interacted
with phospholipids in a concentration-dependent manner, with the degree of change being higher in Assam, Sri
Lanka, and Kenya and lower in Darjeeling, and correlated with the anti-influenza virus activity!. These results
suggest that black tea components bind not only to HA but also to phospholipids of viral membranes and exhibit
antiviral effects, and that these effects may differ depending on the producing area of black tea.

1. ER%, CMC HRR, 201 (2019); 2. Narai-Kanayama &, Biosci Biotechnol Biochem, 82, 466 (2018).
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