


NV EEFRORESHROE :

MEE B, Wk 2, KF &E, g B B BE, Bl 9%
VEIIRZE A oA AT S N 4 A« BISEVERIT St
A1_1ti-tum0r effects of a betulin derivative in a tumor-burden mouse model.

Masaru OGASAWARA, Takayuki MATSUNAGA, Mikiya OTO, Toru KAWASUJI
Yoshinori NAGAT ', Kiyoshi TAKATSU

! Department of Immunobiclogy and Pharmacological Genetics,
Graduate School of Medicine and Pharmaceutical Science for Research, University of Toyama

E ¥

R BWT, WEPRa-<Y Y 2, BIGFIGEROE FRE~ Y AEF VBT, BEOHEE
BO%BEMET 2 Z E2E L. AV ) BERBTE0ech s 2 5, BIPERIIBWTHE
THES 0 B IS AREN R I X 0B D, £ OTEPTETE, AASA—MELTERY ) 5
HECHEFHFEL, choi 2w ICHIEEMRES MR L, TORER, BD-234EE LR

ERTCEEHSHI LA, BD-230HBEA D ALL LT, HIAMEICTaEgEsHETLELS
2, AU EhAHS BECIEERARED SNE, T, VY rOREEA =L LAIIEE
PR L7 AMROBESHRFERINTVRZ LS, BD-3kow T EBIcBeE LA L5, Al
FROEFELWINSED Sk, LI AN, VY VYOBESERELRD, FRR, wr7uy 77—, KU,
THEOMMIZEED shiess, NKHlRE L AES LE. choeod £, BD-230HBEA A=A
AlCix, PARIBCR § 2 EER R AR & A ERI L o ns NK#IHH@LUHD REMIEE
T AEAFHEE L Twa LEL SNk,

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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Effect of Cinnamaldehyde and Cinnamic Acid on the Twitch Response to Electrical
Stimulation in the Isoldted Mouse Vas Deferens and Pharmacokinetic Studies in Mice
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Summary

Cinnamaldehyde, a main constituent of Cinnamomi Cortex, is known to possess antispasmodic

- effect. Effect of cinnamaldehyde and cinnamic acid on the twitch response to electrical stimulation
. in the isolated mouse vas deferens were examined. In addition, the absorption of those compounds on

the mouse digestive tract was studied using HPFLC/PDA. Cinnamaldehyde showed the twitch-inhibitory
effect at low concentration (I-3 g g/mL). Cinnamic acid showed the twitch-inhibitory effect at
relatively high concentration (30-300 ¢ g/mL). Cinnamic acid was detected in mouse plasma after oral
administration of cinnamic acid {30-300 mg/kg) or cinnamaldehyde (100-300 mg/kg).These results
sugpest that cinnamaldehyde and cinnamic acid may possess the inhibitory effect on the neurogenic
contraction in the mouse vas deferens. Cinnamic acid is absorbed on digestive tract of mouse and

orally administerted- cinnamaldehyde may be metabolized to cinnamic acid in mice.
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Keywords : Cinnamaldehyde, Cinnamic acid, Vas deferens, Electrical stimulation, Plasma
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Fig. 3. Effect of cinnamaldehyde on the twitch response in the
isolated mouse vas deferens
Cinnamaldehyde was dissclved in DMSO, Vertical bars indicate
the SE from the mean of 4-5 experiments.
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isolated monse vas deferens
Cinnamic acid was dissolved in DMSO. Vertical bars indicate
the SE from the mean of 4 experiments.
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Fig. 5. UV spectra of cinnamaldehyde and cinnamic acid
Cinnamaldehyde and cinnmamic acid were dissolved in MeQH.
UV spectrum data was obtained by HPLC-PDA method.
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Fig. 7. Concentration of cinnamic acid in the mouse plasma
obtained after oral administration of cinmamic acid (A) or
cinnmaldehyde (B)
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