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B ENTH S 0K-432, IL2% K5 L T b, FIEFEMD 2 EFHRABECT, winbarba—
MZHARTEBECHFEBRZR M LIz (p<0.005). %7- OK-432, IL-20FFBREICT, OK-4328%Hh
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13, EEI RS L LBERROVIESRINELD Fae S, BRANOEFIGNEE TH D aJsEtEs
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KEREOFER N U TR, b3EE, R
Pk, AEEER IS OHARELR VSV AR S
BNTWVBEY, WENZEREZVERHELIATY
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bbb B KBEIFEEFH B 2 UEREOR
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HUNFERREE TV 2 ERI L, OK-432, t b recom-
binant interleukin-2 (rIL-2 : LAF, IL-2 L #&E0) DO
ARSI & 5 FFBlEERic > SmET L. SHE
BHNTFEBRICH T 2 REMIRCOERE LD
T, ETOXEEREINAHES 5.
<1994%E11H 9 HEZH>RIRERSE ( HF #—
F545 AKRGMAEFXMEE 1 —5—7 KEHZK
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1) FrEfge 7 O
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~20H DIEE % EBICHER LIz,

BALB/c nu/+, I, 6EEBOK TSI NIE
25 EEICEEH U, Phosphate-buffered saline (24
T, PBS LBRE) NTHAS I TTEZRZTMYIL, B
= 27 7 N (0.02%collagenase type I, 0.05%
pronase, 0.02%DNase &%) % T3rCT305
OBREFMEZ B I\, A v¥arBu T EEHE
e R RS U7, Z OMIAEEEER % 1,500rpm, 10530
BANCED 2EEREL, LYY TA— LD ERE
WAEREL, LELHIMEEE PBSHBRCEELXET
4= 0l AT AN

v VAL —T VKRBT EMS TURL, HET
EECETCHRERTELY, ZOFMKRBEBOHE
Uiz 2B & 0 REREBRI L 12,

R OVERLIEPIRINICIT - 2. = — T VR
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Fig. 1 Schedule of experiments
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Splenic translocation Portal inoculation of cancer cells Sacrificed

(1x105)

Drugs of Splenic injection
1) 0K-432, 1KE/0.05ml alone

2) ri-2, 2x10% JRU/0.05ml  alone
3) Combination with OK-432, 1KE/0.05ml

plus flL-2, 2X10% JRU/0.05ml
4)  control(Saline, 0.05mf)

= v A xR, PBS WIK0.2ml WICEFHE S €728
B % 30G IR B EH % A Vv, EISRIEEIR & 0 3
ALT®,

EERICSENI B, colon 26MIRNEEREIC & % &R
FCRDL 2 K1 % 72 12, BEESHIRER 21X 10, 1 X10%, 1X
10°D& A — &~ TPk R L, BE5iEEE, 3,
7, 14, ZIHHK Y A 2EHE3 ¥, SEFHHCB
% HIRAY B & CHEBERITEERE I D SBRET L7z,

2) BESE

AN IR ROERER & U € OK-432 (bl
D) &2, YA A4 EULTIL-2 GRESERTE
(BR)) iz, OK-432, IL-2% # 1L £ 1KE/mouse,
2X10°JRU/mouse, %0.05ml & U, 1) OK-43285fdu%
5#(n=6), 2) IL-28ME5E (n=6), 3) OK-432,
IL-26F %S (n=6), 4) a>bro—L (4E£0.05
ml/mouse B 5F) (n=6) D 4B S IFBEL 72,

ARG IR TREETHEL 2N, B
M7 HE Day7) kv 1 BRMES T, BHRET IR
FHITT - 0,

3) FER O

EEBEE21HE (Day 21) 0= 7 A 2 BHIES ¥,
FERRe s figor WERAICEHIT LT ER 2 HIE L, FFEE
BUEZIREZEE L. (Fig. 1).

4) MARE OB OKE

FIF 25 U~ 7 R B O PSS AT,
B% (Winn assay, Effector/Target . (E/T k) =
1) 17w, BRERSOEMME RS L 7.

MarFrET I TREE BT 72,

w R

L fMTER T 70 O

FEZSHINE 1 X 10YEEA#14A B2 i3 &)1z S
FIFERE D s i d, WIRMITFERRI220% (1/5)
LD onehrol, 1 X10EEAZ 7 HEHIZ I

OK-432, rIL-2EFEEARE O HERMHIRIR

E(ﬁ%ﬂwn 28% 3 7‘%

Fig. 2 Photomicrograph of the mice liver 7 days
after inoculation of 1x10° colon 26 cells (Day 7) :
micro metastasis was identified in the liver. stain-
ing : Hematoxylin/Eosin, magnification: X 100.

'p.@--nm-v ...u-w;--w-"*‘?a -x=-.‘ -
= o, ot -

Table 1 Preliminary experiments of micrometas-
tasis in the liver

Tumor cells (104, 10°, 10°) were inoculated into the
portal vein of syngenic mice. On the day7 after
inoculation of 10° cells, all mice showed micro-
scopic liver metastasis and no macroscopic metas-
tasis was observed. On the day14 after inoculation
of 10° cells, all mice showed macroscopic liver
metastasis. So the mice, on the day7 after inocula-
tion of 10° cells, were used for the model of
micrometastasis in the liver.

Cells Duration | No. of | Liver meta (No. of mice)

(days) mice

macro. (+) | micro.(+)

7 5 0 | 5

0| | |
0 u | 5 1 5
7 5 0 5

10°

14 6 | 6 6
- 7 5 2 5
14 5 5 5

2O EHSENITEE SR s hic s, 40% (2/5) i
AHERAIATER b3 Sz, 1 X10EEAK 7 HE K
2 EMSITERRE D & iz s, WIREIFTE
BiEe{#A» 7, UHHIZSH C ARNTERESE
»ois:(Fig. 2), LEOERL D, BEEMHR1 x10°
EEA% 7 HH (Day 7) O ¥ X 2 U\l = 71
EEZ TEBRICHW: (Table 1),

2. EFIBARSI X 2 FFER6EEs

1) OK-432BR#e 55, 2) L2855, 3) OK-
432, IL 26t HB S8, 4) 2> b o — VORI BT
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Fig. 3 Photomacrograph of the mice liver 21 days after inoculation of 1X10°
colon 26 cells (Day 21), 1. OK-432 alone was injected into the spleen, 2. rIL-2
alone, 3. Combination with OK-432 plus rIL-2, 4. Saline alone (control) : metas-
tatic liver nodules were identified on the liver surface in 1 and 2, smaller number

of nodules were in 3 and larger number of nodules were in 4.

LIFEERE (9 BIUHEBEHZIIZNER,

1) :2.68+1.03, 58.13+31.22

2) ©1.35+0.47, 16.0£17.05

3) 11.20+0.07, 1.0£2.24

4) 16.02+1.41, 196.6+33.42
(Mean+SD) THh-7: (Fig. 3).

ZORRLY, BUMNTFEBPIER SN TS OK-
432, IL2% ¥ 5L T b, SEFEMS 2 Wit ft BT
2T, Wihb 3y b u— VIR TERCHERE
A L7z (p<0.005). %7z, OK-432, IL-26tRRE
2 T, OK-432 B i tE N CHE BB K &
ME L7 FTEETp<0.025, HEBEHHTp<
0.005), X iz OK-432, IL-2fFARE ¢, IL-2805H
BT b TR AR & & 0 58 < {1 2 AL R
shic, BEZRIRD sk -o7z (Fig. 4),

3. EARSOFEREORE

185~ 7 A O T RN « &A% 1 HER
BE5 L, 7D % effector £ L, colon 26% target
U HiESTRRR T . BERESEEKT
PfE#21 HH 0@ (mean tumor diameter (mm) )
THE&ET 3 &, £EBEBRHEEEE (hormal spleen

Fig. 4 Liver metastasis, treated with drugs for 7

consecutive days after Day 7

| ok _II
i |'_L l [
| 3
N
0K-432 -2 OK-432+rlL-2 control
I =
w [
|
|
0K-432 rL-2 0K-432+rlL-2 control

*: p<0.005
#** : p<0.025
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Fig. 5 Winn assay

—4— IL-2 1.5p

M -8 OK-432+IL-2
1.Sp.
1 —a— control

Mean tumor diameter(mm)
™ ES o ©
_t\\\w\

o

4 - - : i : ‘
13 S 7 9 1 13 15 17 19 21
Time after cell transfer (days)

(E/T ratio=50:1)

*N.S. : Normal spleen
**|.Sp. : Intrasplenic injection

cells: AT, NSEtWE)eBwThbar bu—n (&
BOAERELUIE X TEBVHEBETAEE 255
U, OK-432, IL-26FHI BTSRRI BV TR 3R 8
IR R, NS B~ CE W EE PSS
#m L7 (Fig. 5).
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The Effect of Combination Therapy with OK-432 and rIL-2 by Intrasplenic
Administration to Inhibit Micrometastasis in the Liver on
Metastatic Model of Colorectal Carcinoma

Yuichi Arimoto, Yong-Suk Chung, Nobuya Yamada, Kiyoshi Maeda, Atsunori Nitta,
Koji Hirayama, Tetsuji Sawada, Bunzo Nakata, Yukio Nishiguchi,
Masahiro Okuno* and Michio Sowa
The First Department of Surgery, Osaka City University Medical School, Surgery of
Osaka City General Medical Center*

An experimental liver micrometastatic model of colorectal carcinoma was developed and the effects
of combination therapy with OK-432 and yIL-2 by splenic injection to inhibit liver metastasis, a critical
element of prognosis of colorectal carcinoma, were determined. Micrometastasis in the liver was obser-
ved on day7 after transportal inoculaiton of colon 26 cells, which are murine colon carcinoma cells.
Although the mice were treated with drugs after the development of micrometastasis in the liver, both
treatment with each drug singly and in combination resulted in significant inhibition of the development
of liver metastasis compared with the control (p<0.005). Combined treatment significantly inhibited the
development of liver metastasis compared with OK-432 alone (p<0.025). The anti-tumor activity of
splenic cells injected with drugs became stronger. These results suggest that intrasplenic drug injection
was effective in inhibiting liver metastasis.
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