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Abstract : The effects of OK-432-induced activated killer cell on the prevention of
metachronous liver metastases were studied in mice. Colon 26 cells (5X10*) were inoculat-
ed into the portal vein of female BALB/c mice. On day 14 after inoculation, the mice
showed 114+70 (mean+SD) nodules of liver metastasis. The median survival time was 27
days. We used this model for experimental adoptive immunotherapy of OK-432-induced
activated killer cell (OK-AK cell). The mice were divided into two groups : one was the
control group that was inoculated with colon 26 (5X10*) with untreated non-adherent
splenocyte (2X10°) : the other was the OK-AK group that was inoculated with colon 26 cell

"(5%10%) with OK-AK cell (2x10%). The number of metastatic colonies and wet hepatic
weight was significantly reduced in the OK-AK group (32.8+8.1, 0.98+0.07 g) compared
with the control group (171.0+37.3, 1.23+£0.23g). Also the survival time of mice was
significantly improved. These results demonstrate that perioperative adoptive immunother-
apy with OK-432-induced activated killer cells reduced the development of liver metas-
tases.

Index Terms

colon cancer, metachronous liver metastasis, adoptive immunotherapy, OK-432-induced
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4 RosenbergVs 1 v # — = 4 * v/ 2(interleukin 2, IL-
! DTI/HAL LI ) VAR, Vv 7 x b A VG b* 5 —
R EMEE oML LTEERHOTE  fa(ymphokine-activated killer cell, LAK fiifg) %

il

ey, T OREOFRTRSE, BBt TEDRES
1T 5 ER DI RIVEEB R O BN B E Y 5
z2 BikA LB 2 F b AW IS EBEIF (Biological
Response Modifier, BRMD T# 5.

F o TE TR (adoptive immunotherapy,AIT) %
v, LI —RBERXDOD Lot —7,
BHEESH T » 5 OK-432 1 cytotoxicity HEHE %) &R 2%
#\s BRM ©—2>T#H b, in vitro 5531z X » LAK iz



(572) [ITRN

R 49 %5 OK-432 activated killer cell(OK-AK #
M)EFETHLRHbhTW52 Lal, BEET
Thoh T« DREELRI, effector FEE, H 5%
B, BEFAREL S OMBRNEIhTEY, HLEE
R DOFBEBRCKT 5 HRITHRTE S D TEizu.

BEREHEE 0L 1, FRTciclRcHblc
E I WBUNEBENEEL Coiedy, FIRFT X vk
BRCHUA S Mo MRAPIIRE N LFFCER - BB L
TetFEzbhb., bk, FHEREIC X HEFEENET
NEBHROEREY ER X2 EE2bNhS. 5T,
FEEEFMFCFIPRE AN L RBERRELIT 21, B
HFEREZFHT5 &0 TE 5. :

ARG TR Z 1T - 7o KB o RIS TS ©
FAELT, =V AFRHWEHERETAR2ER L, OK
-432 # AV CHE Lz OK-AK il o PR A 51 X
5 FFEB SRR & L ORI oW CTEBRIRE %
Tot.

CEEMEE L UHE

D KRB

SEEAENM & L TiLH A Charles River BF42FT X h A
L it 8~10 38 # d BALB/c ~ v 2 CPH4KE 25 )
#§9 150 PR U~ e,

2) EREE

T3 M B v ) 2 i 3k o K IS8 M Bk colon 26 % v~
fo. Shid=y AEBMETCTRRL TV B b 0% YH
F 2B\ Tin vitro TOREMBEC L-dDThHB. 2
¥ b=y A KA D colon 26 DHEEE RS %
MEBEA I LY L. DNAse, collagenase @ dou-
ble enzyme solusion # Ahtc 7 5 % a §C, HHE T H
WT 5 SEE#E L. 5oHEE L0, EEoLRE
B Y nylon mesh &L 7. BEE#HEMA{L L7 colon
26 % 1X10°fl/ml /e X 5 i L, MgEss
B2 & & %1 Rimbro 7 9 2 2 9 37°C, 5 % CO, D&
BTk, BRI ID 7725y 7 5K
MifgE LTzt

3) MRy F5e 455 (complete medium,CM)

B o 52 4 B2 iz 13 RPMI 1640 %5 %% 1< Fetal calf
serum (FCS) & BB EE 7310 Bic /e s X 5 L, X
51z 1 mM 4-[2-hydroxy - ethyl]-1- piperazine - eth-
anesulfonic acid(HEPES), streptomycin sulfate (SM)
0.01 mg/ml ¥ X O ampicillin sodium(ABPC)0.01
mg/ml Mz b D& .

4) EERRMi

a) OK-AK fifz

O

OK-AK fifaniF#Eix, UToX 5kl fiol. %
T, FREED~ Y A DEE Y EERCHE L AT S
A4 XA L7%. nylon mesh Z@@ X w Bt L, Tris-
NHCOBRBRCTHRODREZBEEN CEE I 2 L.
Hanks’ balanced salt solution(HBSS) 1T 3 [EI%E#: L
fo. TOXH R LTCELR-BEMBELL -BMiEE
5X10°f8/ml DEE TR L, 37C, 5% CO, DEKHT
ORI v — VTR L. BBELTVET T AT
v 7 JEAFE P A 2D, SRERE D OK-432(FpsH
E@EOI;E) LIz 96 REREIEEET 5 2 itk b OK-AK
ik

b) control #ifg

control fifg s L ¢, LED LS L CEMELLES
7 AF v 7 FABEMEMEY A

5) cytotoxicity assay(in vitro Z[EEEERER)

&b 2 RH 7z OK-AK Mifa % FE T 5 0K-432 D FE
TEEE B E T 5 fobiccolon 265 KA & L 7z #1Cr
release assay ¥ 1T » #=. T 7cd B, New England
Nuclear Corporation # ® Na, *'CrO,(NEZ-030 S)C
B# L7 1X104/0.01 ml @ colon 26 &, AR D OK
-432(0.01 KE/ml, 0.05KE/ml, 0.1KE/ml, 0.5KE/
ml, 1.0 KE/ml, 2.0 KE/mD Iz CTHE L 7- OK-AK #ifa
% Effector/Target(E/T) =10, 20 38 X 0840 & 755 X
5 3 well "o (triplicate), #&E2% 0.2 ml 7% L, Cor-
ning #-$4 96 REIEH 7" L — + (# 25850) 1T 5 L e
37C, 5% CO, D&HT T 4 RHIEEER, v — 1 &&E
Wlinb, B 0.1ml #EEL, o S'Cr BuiEk %
y¥VFV—Tava vV E -t THE L.

OK-AK #iifad % cytotoxicity iZ ki & h BH X
nre.

% cytotoxicity=100 x

EERREE R S e — B RO E

RS E — B R U E :

frk, BRBEERCIIEEMREER0.1mlic0.1
ml © CM D&%, RAERER B TR 0.1
ml iz 0.1 ml ® 5 % sodium dodecysulfate(SDS) % fn
zlcb DAV,

6) Winn assay(n vivo EE+FIEERER)
TEXBIEOHIEE R % Winn assay I THRE L 7.
SEFEM=10)& L T 2X10°{E/0.05ml @ colon 26 &
Fkiz 8 X108 {E/0.05 ml @ control fif%, OK-AK Efix
2X10°{8/0.05ml @ colon 26 & 3% % h OK-432
0.5 KE/ml(n=10), 1.0 KE/mlth=10)% A\ CHFEL
72 OK-AK #ifg 8X10¢ f&/0.05 ml #EEL, <7 A
HMEACEALL., ERMcESoESEXHEL, B




OK-432 induced activated killer cell’% i\ 7c BT REHREIC X % B IMH R iIc o

PRI R HE L. PHEEZIHENFH(RE+E
B+ THEE L.
D =y AFEBET IV
FVY TR —AHB TR~ Y ADEEHHCH 5mm
Ko/ IMZBEEL, BELEEAMCEE L. B
#HBa{k L7z colon 26 % 27 G 1% AW EREAICEAL,
BEFIREC S 2 B X 2. BB RE K E
CHE L e EEB AMBEYIRE T B o, BAMEE
DR o7 3B, 2FH 1x104ME/0.05ml, 5X10* &/
0.05ml, 1X10°@/0.05 ml #1TEH L7, &5, EEMka
DOBAS BRI EREE Lic. 2O 3HEZEIbIR 14 B
BCEHT »HAX10ME/0.05 ml(n=4), 5x10*ME/
0.05 ml(n=5), 1X10°{&/0.05 ml(n=>5)) & A=FF{ARI%
BE T 5 FEAX10*18/0.05 ml(n=5), 5X10*{&/0.05

ml(n=5), 1X10°&/0.05 ml(n=5)) &V CHE L 7.

8) OK-AK fifaB A X 5 FrisB 4R

OK-AK Mifaz B AT % 2 L X 5 FEBNHBR %
¥E+ 5 BEHT, 5X10*1E/0.05ml @ colon 26 & FIKF
1= 2% 10° fE/0.05 ml ©» OK-AK #if % #& a0 PR P9
EBA, BALL. £FEHHE 8%+ % (control B
(n=10), OK-AK #(n=10)) &, 14 H BB L, Fix
BRESHEOBEER X OFFBESR % JE T % (control #
(m=7), OK-AK #m=8)2 & FH L 7.

control 1z 1X OK - AK #ifg o 4> v 12 2X10° {&/

(573)

0.05ml & control MfEEB AL .

9) FRETHERRE

BROBEERE XL 4 LT OHE T - 7. Winn
assay X OVEFER X b K- FFEBiH%h Fik general-
ized Wilcoxon ¥ %, FREEEAHE S X OHEBE
B0 AFERAHHR T tREL A, GREp<
0.05 AR E L.

& S

1. in vitro HEBEZHR OB

SICr release assay IZ X D #igt Lz in vitro k1%
OK-AK fifan#iESEEL, Fig. 10X 512 OK 432 ©
BEN0.5KE/ml Tix25.0+1.7 %(E/T=10), 35.0+
2.7%E/T=20), 48.8+3.0 %(E/T=40), OK 432 ®
BEN1.0KE/ml T1x29.6+3.6 %(E/T=10), 42.5+
2.3%E/T=20), 53.3£9.3%E/T=400THYH, 0.5
KE/ml LI T8 T & % cytotoxicity 28 b hfe.

2. in vivo FUEERIR OB

in vivo o Winn assay ic X 2 [EEFEElL, Fig. 2
D X 5T 0K-432 1.0 KE/ml THE X hi OK-AK #¥
ERREOE TR TN COBEHHCTEREEZLRD
(p<0.01). OK-432 EE 1.0KE/ml # & 0.5 KE/ml
PR CHBENED bhicni, BN 8 HLURT
BHo7(0<0.05) 0D, 9 UKD 1.0 KE/ml #2

Cytotoxicity("'Cr release assay)

o—o E/T=40
0—0 E/T=20
A—aA E/T=10

% Cytotoxicity

L T T T T
0

T T T

T 1
0.5 1.0 (KE/mI)

OK 432 concentration
Fig. 1. OK-AK activity of murine non-adherent splenocyte for OK 432 concentration.
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Fig. 2. Antitumor effect on tumor growth after adoptive immunotherapy by OK-AK cell induced concentra-

tion of OK-432 0.5 KE/ml and 1.0 KE/ml.

0.5 KE/ml # X b FUEE R = W MERIC D - 7e.

Ll ko in vitro 38 X O'in vivo OHIEBRIREOKER X
H OK-432 1.0 KE/ml Iz T#H&E & hic OK-AK fifas
colon 26 X LD HNTHHZ EBHBHL . K-
T, BTDERITO0K-432 1.0KE/ml e THE I hic
OK-AK #ifg% B\ CfT - 7.

3. F&EB = 7 A O

o FECCTEEIh L FEEEBBHRE,
Table 1 C7RF X 5 1w A focolon 26 D Ml % A% 1%
10* 18/0.05 ml “Ci% 0 B (n=4), 5x10*{&/0.05 ml TI
114.6+70.0 @ (n=>5), 1X10°{&#/0.05 ml T3 EH (n=
5)CH-te. FroEFHEIE1X104ME/0.05 mI(n=5){%
28 HE THFXTHEFEL T, 1X108{E/0.05 ml(n=
5)1% 24 BT L. BRI o hRERE, 5X
10* /0.05 ml(n=>5)1% 27 H, 1X10° fE/0.05 ml(n=5)
1322 HTH -1z

HEDORERI Y, LToNHEGESEE T+ 2FRT 5010
BT colon 26 DR AMIIEEE 5X104M8/0.05ml & L
7o
4. OK-AK g% % b\ e AIT 12 X 5 FFEs %)
7

a) FFREEEHEEHHN .

14 HECEBR Lt~ Y ADHEEOEBESHEIL,

Table 1. Metastatic liver tumor in mouse model

Effect of Inoculum Cells Slze

Inoculum cell size No. of metastatic

No. of mice

(/0.05ml) colonies
1x10* 4 —
5X10° 5 114.6+70
1X10° 5 numerous

On day 14 after, mice were sacrificed and metastatic foci of
liver surface were counted.

Median Survival Time of Inoculum Cells Size

Inoculum cell size Median Survival

(/0.05 ml) No. of mice Time (day)
5x10°8 5 27
1X108 5 22

contro F(m="7)? 171.0+£37.3 Bz L, OK-AK #ifig
TRBEBA LK OK-AK #M=8) T3 32,8+8,11@
LB CHFER I X fuie (p<0,01) (Table 2).

b) FEBEE

BRERICAE L -FHBERE, RBHEM=71,23%
0,23g, OK-AK #(n=8)0.98+0.07g & OK-AK # T
BRICE B o 331%l i (p<0.05) (Table 3).
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HCTR24 HEECREHFERFL, 50 HE TS 50 %DLE
HFEHRTH- I=. generalized Wilcoxon BETIE, 19 HE
DB CHRBRICH D M REBEEX R D (0<0.0D). 7
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Table 2. Effect of Adoptive Immunotherapy on
Metastatic Liver Nodules

No. of Nodules

Group No. of mice (mean-+SD)

Control 7 171.0£37.3

OK-AK 8 32.3+8.1
(p<0.01)

Table 3. Effect of Adoptive Immunotherapy on
Metastatic Liver Weight

Liver weight (g)

Group No. of mice

(mean+SD)
Control 7 1.23£0.23
OK-AK 8 0.98+0.07
(p<0.05)
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Fig. 3. Survival rates of murine model after adoptive immunotherapy.
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