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Effect of OK-432 on Spontaneous Lung Metastases from Murine Fibrosarcoma
in the Preirradiated Tissue

Hisao Ito, Hideo Kumagaya, Munori Uematsu, Toshitake Nakayama
and Shozo Hashimoto
Department of Radiology, Keio University, School of Medicine
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Experiments were designed to investigate the effect of locally administered OK-432 on the
spontaneous lung metastases, which developed from a murine fibrosarcoma (NFFSa) transplanted
subcutaneously in the preirrediated right thighs of C;H mice. Lung metastases were mostly
determined with amputation of the tumor-bearing legs. When the mouse thights were locally
irradiated of 20 Gy one day before tumor transplantation, the tumor growth was slightly retarded.
Furthermore, the higher frequency and more numbers of lung metastases were seen in the
preirradiated mice than the no-irradiated ones, being compared at the same tumor sizes.

When lung metastases from NFSa tumors in the 20 Gy preirradiated legs were determined at the
17th day after tumor grew to the size of 11 mm in diameter, the frequency of lung metastases was 100%
and the mean number of the metastatic nodules in the lung was 10.2 £ 1.8. On the other hand, the
frequency and the number were 67% and 5.4 & 1.2, respectively, in mice which were preirradiated and
given OK-432 (2.5 KE) locally at the 5th and 12th days after tumor transplantation. When mice were
given OK-432, as is described above, and amputated the tumor-bearing legs at the 17th day after tumor
transplantation, the frequency of lung metastases was 31%, compared to 80% in mice which were
amputated legs without OK-432. These results suggest that OK-432 is effective to reduce spontaneous
lung metastases from the NFSa tumor in the preirradiated legs.
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Fig. 1 Schema of determination of Spontaneous lung metastases.

7 4 7 Mann-Whitney U 5 A b % fl\u 7o, EEA S
DA B2 HBEIRER TR, PEM
0.0565 WX ThUToHER, Thifhofo
R EBZE H D EHE LI,

RBRER

1. B4 X & B

EFEHEECBMHET B 20Gy O BH YT -
e, BEORE CHBHYRIETHEY R
THicHBEEOMBEMBRLYIERL, Fig. 21LR
Lz, BB AcBiE & hi: NFSa [BEi13, &
BB TOCHRBEVEE L, 0%
BRLECBAMEEORECRIETEEYRNT
Hicd, RIRSH & EEHNBECEEOBHEE
F— IR &, B R —Y 1 X LRz,
ATEZOM L CTEEYRE LMEB LB L
7.

AR L EBHEOTh, BEEBHE9,
13, 17H B T2 VIl Licie, Yo EE
A X LTRSS RO %% Fig. 3R Lk,
AR ILESE Y 1 X 29mm %, B0
mm ¥z 5 EEBRERL, WwTFholcl
EF 1 AhkEL B L, BBOMHESL LFL
fz. Table 1 iCiitrhFho FREKRECKIT 5

6342104250

(67)

20 r

15

10 +

Tumor Size (mm)

0 : - -
10 20 30

Days after Transplantation

Fig. 2 Growth of NFSa tumor in the preirradiated
tissue. Mice were given injections of 3 10° NFSa
cells into the right thighs, which were either
untreated or irradiated with 20Gy single dose of
electron beams 1 day earlier. The curves trace
growth in untreated (O) and preirradiated mice
@).
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Fig. 3 Relationship between number of lung nodules and tumor size at amputa-
tion. Mice were tansplanted 3 10° NFSa cells in the right thighs which were
either untreated (open symbols) or irradiated with 20Gy single dose of electron
beams (closed symbols). The tumor-bearing legs were amputated at 9(CJHD, 13
(A A) or 17 days (O@) after tumor transplantation in both groups. Mice were
killed 18 days after leg amputation and the numbers of lung nodules were

scored macroscopically.

Table 1 Effect of preirradiation of tumor bed on lung metastasis, which were
determined at each interval from tumor transplantation to leg amputation

Intervals between tumor Tumor size at acidence of Number of
transplantation and leg amputation(mm) . metastasis
amputation(days)* (mean+S.E.) Tetaatais (mean+SE.)
9 no irradiation 6.24+0.2 0/8 0
20Gy preirradiation 6.24+0.3 0/9 0
13 no irradiation 10.3+0.3 1/11 0.3+£0.3
20Gy preirradiation 9.8+0.2* 2/17 0.3£0.1
17 no irradiation 12.9+0.3 11/14 3.840.8
20Gy preirradiation 12.00.2** 11/15 2.7+0.6

*  Tumor-bearing legs were amputated at 9, 13 or 17 days after tumor transplantation
and numbers of lung nodules were determined 18 days after leg amputation both in no-
irradiated and 20Gy preirradiated mice.

** The difference between no-irradiated and preirradiated groups is significant by Mann-

Whiteny U test (p<0.05)
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Table 2 Effect of preirradiation of tumor bed on lung metastasis, which were

determined at each tumor size

Intervals between
Tumor size at leg tran:aplzfg?;toll;m and Incidence of brgg?ﬁfgs?sf
amputation(mm)* metastasis (mean+ SE)
amputatmn(da
(mean+S.E. 3,
7 no irradiation 8.0+ 0.3 0/6 |
20Gy preirradiation 9.0%0.4** 0/5 i
9 no irradiation 10.3%0.4 0/7 0
20Gy preirradiation 12.7+0.5** 0/7 0
11 no irradiation 12.9+0.4 2/8 0.54:0.3
20Gy preirradiation 14.9+0.3** 6/9** 1.14:0.4**
13 no irradiation 15.6+0.3 6/8 2.540.9
20Gy preirradiation 17.3+0.3** 6/9 1.9+0.8

Tumor-bearing legs were amputated at the tumor size of 7, 9, 11 and 13mm in diameter

and numbers of lung nodules were determined 18 days after leg amputation both in nc-
irradiated and 20Gy preirradiated mice.
** The difference between no-irradiated and preirradiated groups is significant by Mann-

Whiteny U test (p<0.05)

Table 3 Effect of OK-432 on lung metastasis in mice with preirradiation*

Treatment D o THoR e Incidence o Number of
(mean#SE) (mean+SE) metastasis (mean+5.E.)
no treatment 16.1+0.8 20.5+0.7 12/12 10.2+1.8
OK-432 at day 5** 16.5+0.6 22.3%+0.9 11/11 8.5+1.4
OK-432 at day 12 17.0+0.5 21.2+0.9 9/11 7.3£2.0
OK-432 at day 5&12 17.2%+0.5 20.4+0.6 8/12 3.941.2%

* Mice with 20Gy preirradiation were killed 17 days after tumors reached 1lmm in

diameter.

** OK-432 was given locally into the normal tissue around the tumor in the dose of 2.5

KE

*** The difference between no treatment and OK-432 groups is significant by Mann-

Whiteny U test (p<0.05)
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Fig. 4 Relationship between number of lung nodules and either tumor size at
amupation or interval from tumor transplanation to leg amputation. Mice were
given injections of NFSa cells into the right thighs which were irradiated with
20Gy single dose of electon beams 1 day earlier. The tumor-bearing legs were
amputated either 17 days after tumor transplantation (left) or when tumors
reached 1lmm in diameter (right). Mice were sacrified 18 days after leg
amputation and the numbers of lung nodules were scored macroscopically in
either mice without OK-432 (O) or with OK-432 at 5 and 12 days after tumor

transplantation (@).
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