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Kazusamycin (KZM)is a new antitumor an-
tibiotic isolated from the culture broth of Strepto-
myces sp. No. 81-484 by Umezawaet al. in
19841}. Its structure was elucidated and shown
to be an unsaturated branched-chain fatty acid
with a terminal <5-lactone by the same group2).
KZMis a highly cytotoxic substance effective in
inhibiting the growth of intraperitoneally im-

planted murine tumors following intraperitoneal
administration^. The antitumor specturm of
KZMagainst such tumors is broad, and more-
over, it inhibits the growth of IMCcarcinoma
implanted subcutaneously as described in a pre-
vious paper3). Schaumberg et al. obtained PD
114,721 which is identical with KZM4), and its
antitumor activities were reported by Roberts
et al.5K

In the course of successive studies on KZM,
we found that this agent is effective in inhibiting
both the spontaneous metastasis of murine tumors
as well as their growth in the implanted site. The
results are presented in this report.

Lewis lung carcinoma (3LL) and melanoma
B16 were used in this study. Female BDFi
mice, purchased from Shizuoka Laboratory
Animal Center (Shizuoka), were subcutaneously
inoculated with 5 x 105 3LL or B16 cells in their
inguinal area on day 0. For dosing, KZMdis-
solved in dimethyl sulfoxide at appropriate con-
centrations was diluted 20-fold with saline con-
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taining 0.6% Tween 80, and then was injected
on intermittent or on successive days. The sub-
cutaneous tumors and lungs were taken from the
mice on day 21 for 3LL and on day 28 for B16.
The subcutaneous tumors were weighed and the
numberof nodules on the surface of the lungs
was counted without magnification. The lungs
from 3LL-bearing mice were fixed with Bouin's
solution prior to counting.

The results of two different experiments on
3LL are shown in Table 1. When 0.8 or 1.6
mg/kg/day of KZMwas given every 3 days
from day 1 to day 13, the growth of subcutaneous
tumors in their implanted site ("primary" tumor
growth) was significantly inhibited by 31 or 42%,
respectively (expt 1). KZMwas toxic at 3.2 mg/
kg/day. At autopsy, infra-intestinal bleeding was
observed in every dead animal. Therefore, it was
considered that the antitumor effect of KZMwas
dose-dependent and one of its dose-limiting fac-
tors was toxicity towards the intestines. Inter-
estingly, the metastasis of 3LL to the lungs was
singnificantly (P<0.01) inhibited even at 0.4 mg/
kg/day, a dose at which the suppression of prima-
ry tumor growth was not significant. Similar
results were obtained in expt 2 where KZMwas
injected every 4 days for 5 times. In the case of
successive injection, KZMwas toxic to the an-
imals but inhibited the primary tumor growth at
extremely lower doses in comparison with in-

termittent injections (expt 1). Moreover, metas-
tasis was also inhibited at lower doses than those
doses effective in inhibiting the growth of primary
tumors, as well as those effective by intermittent
inj ections.
The effects of KZMon the growth of B16 at

the implanted site and its metastasis to lungs are
shown in Table 2. KZMgiven intraperitoneally
or intravenously at a dose of 0.67 mg/kg/day in-
hibited the growth of B16 subcutaneous tumor
by 64 or 52% (P<0.001). Though the number
of metastatic nodules was small and varied, the
inhibitory effect of KZMon pulmonary metasta-
sis was also revealed in this study. Significant
inhibition was observed in a group given intra-
peritoneal injections of 0.67 mg/kg/day and
groups given intravenous injections of 0.13 or
0.67mg/kg/day. Lower doses of KZM also

seemedto inhibit tumor metastasis even though
the suppression of primary tumor growth was
not observed.

According to the present study, KZMinhibits



Table 1. The effect of KZMon the growth and the lung metastasis of 3LL implanted subcutaneously.

D ose Schedule
(mg/k g/ day) (day)Drug- ,m.X"^.,. A '"ZwT Died/All"

Tumor weight No. of pulmonary nodules
Mean (g)dzSD Inhibition (%) Mean±SD Inhibition (%)

Expt 1 Control -
KZM 0.4x5

0.8x5

1.6x5

3.2x5

1,4,7, 10, 13

1,4,7,10, 13

1,4,7, 10, 13

1,4,7, 10, 13

1.4.7.10.13

0.0063 x5

0.0125x5
0.025x5

0.05x5

Mitomycin C 0.2 x 5
1x5

0/16
0/7
0/8
0/8
8/8
0/8
1/8
2/8
5/7
0/8
0/8

4.62±1.38 0 75±44

3.79±0.63 17 28±19**

3.16±0.95* 31 24±16**

2.66+0.44*** 42 11±6**

3.82±1.14

4.73±0.72

3.58±1.05

2.77

2.69±0.93**

1.84±0.57***

17

2
22

40
42

60

39±21

41 ±22*
38±26*

40
29±19**

30±22**

0

63

68
85

48
45

49

47
61

60

Expt 2 Control - 1, 5, 9, 13, 17
KZM 0.027X5 1, 5, 9, 13, 17

0.13x5 1,5,9,13,17

0.67x5 1,5,9, 13, 17

Mitomycin C 1x5 1, 5, 9, 13, 17

0/17
0/8
0/8
0/8
0/8

7.11d=1.62

5.83±1.83

7.21d=0.89

5.35±2.12*

4.19±1.24***

0

17
I

24
41

120±64
122±64

96±52
30±24**

60+49**

0

-2

20

75
50

a

b

*

BDFi mice were implanted with 5 x 105 3LL cells on day 0 and given intraperitoneal injection of drug on the days indicated in the table.
No. of mice died until day 21/No. of mice tested.
P<0.05, ** P<0.01, *** P<0.001 by statistical t-test (tumor weight) or U-test (pulmonary nodules).
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Table 2. The effect of KZMon the tumor growth and the lung metastasis ofBl6 implanted subcutaneously.
Tumorweight No. of pulmonary nodules

Druga Dose(mg/kg/day) Route
Mean (g)±SD

Inhibition
Mean dz SD Inhibi tion

(%)

Control - ip 5. 30±1.26
KZM 0.027x5

0.13x5
0.67x5

Mitomycin C 1 x 5
KZM 0.027x 5 iv

0.13x5

0.67x5

Mitomycin C 1 x 5

4.90±1.57

4.25±1.50

1.90±0.95***

2.86±0.65***

4.42±1.57

4.98±1.40

2.52±1.60***

2.17+0.82***

0

7

20
64

46
17

6

52
59

5.6±9.0

1.0±1.8

0.3±0.5

0.1±0.4**

0.4±0.5*

2.0±0.8

0.5±l.l*

0.1±0.4**

0.0**

0

82

95
98

93
64

91

98
100

Drugs were ip or iv injected on day 1, 5, 9, 13 and 17 (control «=18, test n=S).
P<0.05, ** P<0.01, *** P<0.001 by statistical t-test (tumor weight) or U-test (pulmonary nodules).

the spontaneous metastasis of 3LL and B16 to
lungs at low doses which are not sufficient to
inhibit the growth of primary tumors. The
mechanism of metastasis inhibition is unclear,
but it is conceivable that (a) the tissue distribu-
tion of administered KZMmay relate to it, and
(b) KZMmay have a unique action on tumor
cells. These investigations are now in progress,
and the results will be reported elsewhere.
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