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Despite improvement in diagnosis and treatment, metastasis remains the principal

cause of death of cancer patients. So finding of effective and non-toxic inhibitors of
metastasis is one of the most important subject in cancer research.

We first reported the cancer preventive activity of the green tea catechin
(-)-epigallocatechin gallte (EGCG) in 1987, and we have continued to expand the study of
cancer prevention based on “consumption of green tea”. We proved that drinking 10 cups
of green tea daily, supplemented with green tea tablets, significantly prevented recurrence
of colorectal adenomas in patients after polypectomy. Furthermore, EGCG can inhibit of
metastasis of mouse melanoma cells B16-F10 cells in mice, so we think that we will able
to find new inhibitors of metastasis by studying the mechanisms of EGCG.

Atomic force microscopy (AFM) makes it possible to determine the nanomechanical
properties of cancer cells, such as cell stiffness. In 2007, Gimzewski et al. reported that
metastatic cells in the body fluid of cancer patients was significantly softer than normal
mesothelial cells, and that treatment with EGCG increased stiffness of cancer cells. So
we started to study the inhibitory mechanism of metastasis with EGCG focusing on the
nanomechanical property of cancer cells as measured by AFM.

In the study, we first found that EGCG significantly inhibited the migration of B16-F10
cells examined by Transwell assay, but that (-)-epicatechin (EC) did not. Treatment with
100 uM EGCG for 4 hr significantly increased Young’s modulus, with a median value of
770 Pa from 444 Pa, indicating the cells became stiffer, but 100 uM EC did not have any
such effect.

Next, we examined the effects of components of some spices on cell stiffness as
determined by AFM 4 hr after treatment: curcumin in turmeric, shogaol in ginger, diallyl
sulfide in garlic, capsaicin in hot pepper, piperine in pepper and resveratrol in red wine.
Curcumin, shogaol and diallyl sulfide significantly increased stiffness of B16-F10 cells to
stiffer than in non-treated cells, while capsaicin, piperine and resveratrol did not. Using
Transwell assay, we found that curcumin, shogaol and diallyl sulfide inhibited migration
of the cells, indicating inhibition of metastasis, but the other 3 compounds did not. These
results clearly indicate that compounds increasing cell stiffness have potential to inhibit
metastasis.



