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Summary .

We have previously reported that betulin, a plant constituent, inhibits the growth of B16 melanoma
in a subcutaneously inoculated murine model. As betulin is practically insoluble in water, it is needed
to improve its water solubility to enhance the anti-tumor effect in mice. In this study, we developed
6 carbamate derivatives of betulin and identified that BD-23 inhibited tumor growth in mice most
effectively among them. Then, to reveal the mechanism of action of BD-23, we examined its effect on in
vitro proliferation of B16 melanoma and found that it inhibited the tumor growth more markedly than
betulin. As the anti<tumor mechanism of betulin is suggested to involve turnor-infiltrated leucocytes,
we additionally examined the effect of BD-23 on accumulation of leucocytes at tumor sites in mice
and found that administration of BD-23 induced remarkable infiltration of leucocytes into tumor,
Detailed examination revealed that the increased accumulation of leucocytes consisted of neutrophils,
macrophages, and T cells, and NK cells were rather decreased, unlike the case of betulin. These
results suggest that the antitumor mechanism of action of BD-23 is ascribe to its direct and indirect
cytotoxicity to tumor cells, Indirect cytotoxicity is considered to mediate the killing acttvity on tumor
cells of leucocytes, except NK cells, accumulated into tumor tissues.
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Fig. 1. Effects of BD-23 and cisplatin on the growth of Bl6
melanoma in mice.
Tumor cells were subcutaneously inoculated into mice on day
0. BD-23 or cisplatin was intratumorally administered once daily
until day 16 starting 2 days after turnor inoculation. Tumor volume
(A) and survival rate (B) were evaluated. Data are expressed as
mean+S.D. of § mice.
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Fig. 2. Effects of betulin, BD-23 and cisplatin on the in vifro
proliferation of B16 melanoma cells.

Tumor cells were cultured in 10% FBS-medium containing
various concentrations of betulin, BD-23 or cisplatin 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
measured at 450 nm. Data are expressed as mean+8.D. of triplicate
wells.
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Fig. 3. Accumulation of leukocytes to the site of administration .
of BD-23 in mice.
Tumor cells were subcutaneously inoculated into mice. BD-
23 was intratumorally administered for 1 to 8 consecutive days
starting 2 days after tumor inoculation. On day 1, 4, or 8 of post
of the initial injection of BI>-23, leukocytes accwnulated in tumor
sites were analyzed as CD45 positive cells in a flow cytometer.
Data are expressed as mean+S.D). of 3 mice. Photos indicate
representatives of vehicle-treated or BD-23-treated mice one day
after the initial injection of BD-23.
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Fig.4. Comparison of each immune cell population accumulated
to the site of administration of BD-23 in mice.

The absolute cell number of each population of immune cells in
the leukocytes accumulated in tumor sites as shown in fig, 3 were
evaluated by a flow cytometer. Data are expressed as mean+S.D.
of 3 mice.
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