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Anti-tumor effects of betulin derivatives with amino acids
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Summary

It has been shown that betulin, a plant constituent, inbibits the growth of various kinds
of tumor cells in witro, however, its inhihitory effects are limited in a tumor-inoculated
mouse model. To this limited effectiveness in vivo, we have assumed that its low water-
solubility may be one of crucial reasons and approached fo produce several kinds of
betulin derivatives with higher water-solubility, and examined the iz vivo anti-tumor ef-
fects. In this study, we developed 17 betulin derivatives with amino acids and examined
the anti-tumor effects in a tumor-burden mouse model. As a result, we identified that lysine
esterification brought about remarkable anti-tumor effect. Three lysine-esterified deriva-
tives, which are BD-10 with lysine at position 3 of betulin, BD-42 with lysine at position 28,
and BD-9 with lysine at positions both 3 and 28, exhibited over 80% inhibition in vitro.
Additionally, BD-9 showed much more potent anti-cell proliferative effect than betulin in
vitro. These resulis suggest that lysine-esterification may be promising strategy for im-
proving the water-solubility as well as the anti-tumor effect of betulin.
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Fig. 1 Effects of betulin and lysine-esterified betulin derivatives on the growth of B16 melanoma in mice.
Tumor cells were subcutaneously inoculated into mice on day 0. Betulin, BD-9, BD-10 or BD-42 was intratumorally
administered once daily until day 16 starting 2 days after tumeor inocnlation. Tumor volume was evaluated 2 or 3 times
in a week. (A) Data are expressed as mean == S.D. of 8 mice. (B-F) Tumor volume of each mouse.
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Fig. 2 Effects of BD-9 and cytotoxic drugs on the growth of B16 melanoma in mice.
Tumor cells were subcutaneously inoculated inmto mice on day 0. BD-9, bleomycin, 5-FU or cisplatin was
intratumorally administered once daily until day 16 starting 2 days after tumor inoculatiou. Tumor volume (A} and
survival tate {B) were evaluated. Data are expressed as mean & S.D. of § mice.
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Fig. 3 Effects of BD-9 on the in vitro proliferation of B16
melanoma cells.
Tumor cells were cultured in 10% FBS-medium containing
various concentrations of BD-9 for 48 h, After that, WST-1
solution was added into each well, and cells were incubated
for an additional 4 h. Absorbance of each well was meas-
ured at 450 nm. Data are expressed as mean = 8D, of trip-
licate wells.
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