Anti-angiogenic effect of fucoidan-mix AG via improvement of tumor microenvironment in a

mouse melanoma model

Yoshiyuki Miyazaki® ?, Juneha Bak', Hayato Nakano’, Shugo Takeuchi’, Hideaki Takeuchi’,
Daisuke Tachikawa®®.

1. Faculty of Agriculture, Kyushu University, Fukuoka, Japan
2. NPO Research Institute of Fucoidan, Fukuoka, Japan

3. Ventuno Co., LTD., Fukuoka, Japan

4. Kaisou-science no kai Co., LTD., Tokyo, Japan

5. Kamerycah, Inc., CA, United States

6. Wakamiya Hospital, Oita, Japan

Fucoidan is a series of natural sulfated polysaccharides constitute viscous component of brown
seaweeds. Previously, we reported that a mixed preparation consists of high-molecular weight
fucoidans derived from Okinawa-mozuku and Mekabu (sporophyll of Wakame) and Agaricus
blazei mycelium extract, which named fucoidan-mix AG, acted to reinforce anti-tumor immune
functions. In this study, we evaluated dietary effects of fucoidan-mix AG on tumor angiogenesis
with C57BL/6 mice subcutaneously implanted basement membrane matrix (Geltrex™) enclosing
5x10* mitomycin C-treated B16 melanoma cells or 500 ng/mL vascular endothelial growth factor
(VEGF), and 2% fucoidan-mix AG containing diet was fed for 7 days before and after the matrix
injection. As the result, accumulation of hemoglobin (Hb) and CD31-positive cells in the B16-
enclosed matrix was lower by the fucoidan-mix AG feeding, which indicated that fucoidan-mix
AG was effective to suppress tumor angiogenesis. In contrast, the Hb contents in the VEGF-
enclosed matrix were not affected by the fucoidan-mix AG intake. Because the VEGF gene
expression in the Bl6-enclosed matrix was reduced in the fucoidan-mix AG-fed mice, it was
guessed that fucoidan-mix AG did not inhibit angiogenic activity of VEGF but suppressed VEGF
production. In this context, the matrix infiltration of CD206-positive macrophages, which known
to produce VEGF, were declined in the fucoidan-mix AG-fed mice. Furthermore, fucoidan-mix
AG decreased matrix accumulation of Treg, and delayed B16 tumor growth. In conclusion,
fucoidan-mix AG was expected to be effective in inhibition of tumor angiogenesis by improving

immunosuppressive tumor microenvironment.
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