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Research on application of fucoidan in tumorigenesis inhibition
Hsien Yeh Hsu
National Yang-Ming University, Taiwan

Fucoidan, as one kind of brown seaweeds-derived polysaccharides exerts anti-tumorigenesis in cancer cells. We recently 
demonstrated that there is an alternative approach of studying biological anti-cancer function of fucoidan. We found 

fucoidan inhibits the proliferation, transforming capability, colony formation, mobility, etc. in cancer cells including breast 
and lung cancers. In xenograft-mice models, we demonstrated that fucoidan inhibits the tumorigenesis, reduces tumor size 
and metastasis of xenografted breast and lung cancer to tissues/organs in vivo. The mechanisms for fucoidan anti-metastasis 
are under further investigation. As it known that TGF-β receptors (TGFRs) and mediates related signal transduction pathways 
play important roles in development of tumors and metastasis; hence, we investigated the effects of fucoidan on TGFRs and 
other relevant molecules in the development of tumorigenesis. Initially, we found fucoidan effectively reverses TGFR-induced 
epithelial-to-mesenchymal transition (EMT) morphological changes. The data indicated that fucoidan decreases TGFRs-
mediated Smad/non-Smad signaling pathways in cancer cells. Specifically, our study is the first to identify a novel mechanism 
for the anti-tumor activity of fucoidan, namely decreasing tumor growth by modulating the TGFR/Smad7/Smurf2-dependent 
axis in the fucoidan-enhanced ubiquitination proteasome pathway (UPP)-mediated degradation of TGFRs, and inhibition 
of breast, lung cancer cells progression in vitro and in vivo. The current findings indicate that fucoidan has potential as a 
therapeutic intervention or dietary supplementation for controlling cancers development.
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