


PREVENTION OF HEPATIC METASTASIS BY TNP-470

0.8

0.6

0.4

Tumor Weight (g)

TNP-470
30 mg/kg

Fig. 2. The actual weight of human colon cancers growing in the nude mouse cecum
at 6 weeks after implantation. No inhibitory effect of TNP-470 was observed on local
tumor growth. The tumor weight in the 20-mg/kg control and 30-mg/kg groups was
0.45 = 0.29 g, 0.51 = 0.23 g, and 0.49 * 0.28 g, respectively. Error bars, SD.

Table 1 Inhibitory effect of TNP-470 on hepatic metastasis

Drug Dose (mg/kg) Tumor Hepatic metastasis (no. of mice)
Control TK-3 5/8 (62.5%)
TK-4 719 (77.8%) 22/32 (68.2%)
TK-9 10/15 (66.7%)
TNP-470 20 TK-9 3/10 (30%)°
TNP-470 30 TK-3 0/4 (0%)
TK-4 1/10 (10%) 1117 (5.9%%)
TK-9 0/3 (0%)

? P < 0.05 versus control group.
b P < 0.01 versus control group.

30-mg/kg group. TK-4 is the most highly metastatic of the three
tumors, and metastasized to the liver when it was inoculated s.c.
TNP-470 clearly inhibited the hepatic metastasis of TK-4. Hepatic
metastasis was observed in only 1 of 10 (10%) of the 30-mg/kg group*
and was decreased significantly as compared with the control group.

Tumor cell metastasis occurs through a complicated process that
involves five main steps: (a) angiogenesis, (b) adhesion to endo-
thelial cell basement membrane components, (c¢) local proteolytic
destruction of the basement membrane, (d) migration into second-
ary sites, and (e) proliferation at the secondary sites (1). Tumor
growth and metastasis require the development of new vessels
(22-24). Efficacy for hepatic metastasis by TNP-470 may depend
on the inhibition of angiogenesis at the first and the final step of
the metastatic process. Mature capillaries have a thickened base-
ment membrane but growing capillaries have fragmented basement
membrane (25). Because growing capillaries are leaky, these new
vessels also increase the opportunity for tumor cells to enter the
circulation (26). Tumor cells rarely enter the circulation because of
inhibition of capillaries growth by TNP-470. Tumor cells that
arrived at the target organ cannot grow without the induction of
angiogenesis. After a new tumor has attained a size of a few
millimeters in diameter, further expansion requires the develop-
ment of new capillaries. Tumor cells that arrived at the liver could
not grow to the detectable mass since angiogenesis was inhibited

“H. Konno, T. Tanaka, I. Matsuda, K. Maruyama, S. Nakamura, and S. Baba,
submitted for publication.

by TNP-470. Tumor angiogenesis has been shown to correlate with
metastasis in breast carcinoma (27) and the present study indicated
that hepatic metastasis of human colon cancer was prevented by
inhibiting tumor angiogenesis. Thus, hepatic metastasis may have
been prevented by TNP-470 both the opportunity for tumor cells to
enter the circulation and by inhibiting the growth of tumor cells
arriving in the liver.

A decrease of weight gain was observed in the 30-mg/kg group in
this study. Yanase et al. (7) did not observe weight loss, and Yamaoka
et al. (8) said that the effect of TNP-470 on weight gain seemed to
depend on the type of tumor. Decreased weight gain was the only side
effect of TNP-470 noted in this study, but investigation may be
necessary.

The angiogenesis inhibitor TNP-470 seems to be a potent antimeta-
static agent for colon cancer, and it may be clinically applicable after
further study.
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Fig. 3. Number of metastatic foci in the nude mouse liver. The inhibitory effect of
TNP-470 on hepatic metastasis was dose dependent. Error bars, SD. Because there was
only one mouse in which hepatic metastasis was found in the 30-mg/kg group, statistical
analysis is impossible.
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Fig. 4. Body weight of nude mice 6 weeks after tumor implantation. When TNP-470
was administered to tumor-bearing mice at a dose of 30 mg/kg, it affected body weight
gain. Error bars, SD.
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