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Modification of Spontaneous Lung Metastasis by Local Radiation
Cornbined with or without Immunomodifier

Naoyuki Shigematsu
Department of Radiology, Keio University, School of Medicine

Research Code No. : 407
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This study was carried out to determine the effect of local irradiation of the NFSa tumors on the
incidence of lung metastases. The spontaneous lung metastases were found in those animals whose
tumors were grown in size bigger than 10 mm in diameter. The incidence of metastases and the
number of lung nodules were increased in those animals of irradiated group when compared to those of
control group with the same size. This is probably because the irradiation of tumors resulted some
retardation in their growth and thus, the irradiated tumors took a longer time to reach a given size
than those unirradiated control tumors. The incidence of spontaneous lung metastases was
significantly reduced by subcetaneous administration of OK-432 (2.5KE/mouse) locally into the
surroundings of the tumor immediately after irradiation. The administration of OK-432 after the
metastasis development was no longer effective. Both of intrapenetorial and subcutaneous administra-
tions of OK-432 into opposite side of unirradiated thigh showed no suppression of metastasis. These
results suggest that an appropriate immunostimulation combined with radiotherapy may be
important for the supression of tumor metastases.
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Fig. 1 Metastatic lung nodules which spontane-
ously developed from NFSa tumor transplanted
to the right thighs.
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Fig. 2 Growth of NFSa tumor, which were
untreated or received irradiation when the tumor
grew Tmm of size with 30Gy single dose of elec-
tron beams. The curves trace growth in untreated
(O), and irradiation received (@) mice. Bars are
S.E. of the mean.
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Fig. 3 Relationship between number of lung nod-
ules and tumor size at amputation. Mice were
transplanted NFSa cells in the right thighs which
were untreated (), or received irradiation when
the tumor grew 7mm of size (@) with 30Gy
single dose of electron bearns. Mice were killed 18
days after leg amputation and the number of lung
nodules were scored macroscopically.
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Table 1 Relationship between tumor size at amputation and lung metastasis

with or without local radiotherapy.

No treatment

30Gy treatment

Tul('nor §,ize No. of mi No. of mi
min, . 0. of mice . 0. of mice
No. of mice with metastasis No. of mice with metastasis
5-7 T 000%) o =
7-9 2 000%) 15 000%)
9-11 9 1(11%) 16 7(44%)
11-13 14 4(29%) 22 14(64%)
13-15 8 7(88%) 1 11(100%)
SERL 249 A25H (87)



B BA & BB

714 1.2
n:21)

2.9+ 0.9
n:15)

1142
5 20 r - .
3 == o
g' " 425 08 . .
E=4 16 - 58 9 0 ? .
k4 312 s/20 sog -
@ o6 /28 o o * e ce
E 122 | g2 /9 we oo °
" @ .
[:F]
= %0 coe . =
£ 8 o
E A A
£ o e a
P g2 g4
g 4 og &4 st 4
kD y
g' & a?:
a o L : ' . L . L : ,
6 8 10 12 14 16

Tumor Size (mm)

Fig. 4 Relationship between tumor size at ampu-
tation and days from Tmm size to amputation.
Mice were transplanted NFSa cells in the right
thighs which no treated (A, A) ‘and received
irradiation when the tumor grew 7mm of size (O,
@) with 30Gy single dose of electron beams. Mice
were killed 18 days after leg amputation, some
showed no lung nodules (open symbols) and
others showed spontaneous lung metastasis
(closed symbols).
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Fig. 5 Effect of OK-432 on lung metastases in
mice received irradiation (at 7mm size of tumor)
with 30Gy single dose of electron beams. OK-432
administration was started immediately after
irradiation and given locally into the normal
tissue around the tumor in dose of 2.5KE twice a
week. The difference botween radiation alone
and combined radiation and QK-432 groups is
significant by Mann-Whiteny U test (p<0.02).
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Table 2 Effect of the timing of OK-432 administration on lung metastasis.

No. of mice No. of lung nodules

Treatment No. of mice with metastasis (Mean£S.E.)
30 Gy only 21 21(100%) 7.141.2
30 Gy & OK-432 before amputation® 15 11(73%) 2.94:0.9%*
after amputation** 14 13(93%) 5.641.1

*Administration of OK-432 was started immediatery after radiotherapy (30 Gy), twice a week

until leg amputation.

**Administration of OK-432 was started after amputation to the counter side legs, twice a week:

untill killing the mice.

***The difference between radiation alone and radiation + before amputation OK-432 administ-
ed groups is significant by Mann-Whiteny U test (p</0.02).

untreated and received irradiation (at 7mm size
of tumor) with or whithout OK-432 administra-
tion. Tumors were irradiated with 30Gy single
dose of electron beams and OK-432 administra-
tion was started immediately after irradiation
and given locally into normal tissue around the
tumor in dose of 2.5KE twice a week. The curves
trace growth in untreated (4.), irradiation alone
(O) and combined irradiation therapy and OK-
432 treated (@) mice. Bars are S.E. of the mean.
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Fig. 7 Effect of the differnce of OK-432 adminis-

tration site on lung metastasis in mice received
irradiation (at 7mm size of tumor) with 30Gy
single dose of electron bheams. OK-432 was given
locally into the normal subcutaneous tissue
around the tumor or intra-peritoneum in dose of
2.5KE twice a week. The difference between
subcutaneous and intra-peritoneal OK-432 admin-
istration groups is significant by Mann-Whiteny
U test (p<0.05).
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