Immunological Study on the Tumoricidal Activity
of Peripheral Blood Lymphocytes in Patients with
Gastric Cancer
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TR BB RN M ERDFUEBIEIE IS B § 2 Bat

BIRKEHATRAFRE (CE(E | B ERHIT)
E B X =R

(FRFN624E 1 H23 H ZA$)

BEBE B 2KMIMY > Bk (peripheral blood lymphocyte, PBL) O#HEEEZIRICEL T,
E/7a—FLHFEIZL 2 2 SERESBEORES & O natural killer (NK) EHIZDOWT, EBOEBT
HIEITIEW £ 2 LB %85I 2 L & § 12, recombinant interleukin2 (rIL-2) F#IZ & 2 NK &M
B & O OK-432 Bz & 2 interleukin2 (IL-2) ELREZHIE L, OK-432 ORRFER Iz $ 2 IL-2 2 F
Wi %2 T o7z, PBL OES@EIC DL T, OKT3 B GRMIMm T fiZ), OKT4 B (~n
78—/ 4 ¥ F 2 —F—T ) DB ABIVEIC B TR S hichs, T4/T8 H, Leu? BiEMilE (NK k)
i, RETHMCEESR b oo, NKERIZOW T, SEITHMcERERRw 2, o7, PBL I,
rIL-2 10 U/ml FET T, 1 HEEEEC NKESOREEZRL, N&IMIIsLTHEORMETRL
7z, OK-432 0z & 2 1L-2 EE4REE, SETHMICEEZZED oL no 2, BEEER L UEE
BACBOTHELVATERL, BEESERCH o, iz, JORIGE, MK OK-432 DR 5#EE L
L TR » T &7 Su-polysaccharide (Su-PS) ARG & DHHMIZFED Sk > 7z, DALORE &
b, BERETI, ¥TLAEHK B T4 PBL Ofiat fEssid ko T 0, IL-2 12 & 5 PBL
ORIELSTREE ZE 2 on b0, OKA4R2 02 HKRE5I0L 5 IL-2 # N 2 HUESIR L HIGT 52 515,

in vitro TP OK-432 FBIC & 3 IL-2 EHRBEOBEGELEE T 2 LB H 5 Z LWVRRE M,

Key words B, NKiEE, >y —u4*>2 0K-432

A, BEOFNREIRLL, 20BHELTE
PMEOES I & 3 RHEFOEMCE S LB KE W,
LaL, ETEOHREEMBIThd> T, —EHME
CHEERRTEASR IR RV I LEATODRS
Ly, FREHEEEZ L BBEMVER (residual
micrometastasis) DFEEFEICER T 2 LENDH 5,
D7, %< ORER TR OB EENE 2k
bRTRVEY, METANEREREONTLRWLY,

FOREE LT, INETOFEEEME %
By 2HOACERAT TE LERICH 225, HUEA
BELBEOREEICIELOBEDL D EFLANLS
h, BROEWLEEEO OIS, BEORERED
WELEHNE LBENKD SN, ZORER
BMEEM LT EAE, MR, NEOREREIOY 7
TV —ZHEENT & b8, TE, RKEEHLELT,

Z#.5 % biological response modifiers (BRM) &
LT—HEL, Wit KlRMRERDLLID b, F
FMFICES 2 BOLEROHRPERSI NS LD
1o T & 7299 Fic T Mg - SR+ L LTH
5N 3 interleukin2 (IL-2) 1%, Taniguchi®s 24k -
TEETOSERETIARESH, KBEEHVE
{5F# & #2 2 12 & % recombinant interleukin 2
(rIL-2) AR EIZ EEARTREIZ 7 - CLAR, T2 OHifEE
FERIGCNTET 2019 2 #p CYE - A F R E
HESPIZE->TED, fE-T, ZOIL-2 2Lk L
BT ERATS Z ik D, BERKIIACHL SR
T3 OK-432 % £ O SRS EIE O RR A 285 5
DT BIENTREEZLSND,

72T, AERTE, BREEAELY v BkE A
Vv, B, ERPRETORIEEEL LT, U vk

Abbreviations : BRM, biological response modifires; FCS, fetal calf serum ; IL-2, inter-
leukin 2; LAK, lymphokine activated killer ; NK, natural killer ; PBL, peripheral blood
lymphocyte ; PBS, phosphate buffer saline ; rIL-2, recombinant interleukin 2; Su-PS, Su-

polysaccharide.
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fisrH s L UNK EHOBRETEE L 28 br

FL, 20T, BRM T 2 KIEHE LT, invitro

TOrIL-242 X 5 Ml E S OB R B & U OK-

432 RN £ 2 IL-2 BAFEREL C2EL, ThS

OEBETREIC L 2XE %2R0 21T 72,
N®RE & UFE

I.x =&

1984 £ 10 H & 0 1985 &£ 12 A £ TOHIRz, &R
RERANFF BB BN 5V T, BYIRRM * 16
T, HBFRRBELEE k- - BEEE 2412 NR
LT, IRAHDOMAETORKBMY > Bk E R, F
iE32~T8 R (F58.25%), MERNIEM 24 £, &«
P8R TH » 7, FIRBEN T, BREE 20
F, EElRE 11 &, FEMIE 1 4 TH -7, Tl
SMEIE, BRI RO - T, W E LT,
BRA 108 (B8 4, w2 &, FHES52.34)
DRAIM Y >Rz DD TRET L 72,

BREEHRIOMES B L ONEE L cBERAOEY
FHER (XK1, ERCEEZILL, Balby,
H&IEAZBROTUZIFFE TH - 72, 72, —IRICHE
FHEFEE L THL SN T AMB7 LTI v B &
ORI Y >/ S5k8us, WS & CBESRTRICE
BEERD >N o7, %8, SENSEL LAIVE
BHEE, - BREED B O RATTTREST, (Hokk
RED WL 2 READEINE & 4L T Uiy,

.Y "R3B s R

oY BRI % 20 ml$RELL, Ficoll-Hypaque
HEEWECE DAL, TRabs, MFNcimL
Teo Y IR E, 0.1M Y o EERRE A Ak
(pH 7.4) (phosphate buffered saline, PBS) =7
2 f§ 12 # B &, Ficoll-Hypaque #& (1t % 1.077)
(Lymphoprep) (Nyegaard, Oslo, Norway) i &
CHEEL, 400xXg, BRT, 20 HREOL 72, BLE,
TOPEFEE Y MIZTRIL, 722U 60
ug/ml, HFv 1o 60 ug/ml #4027 RPMI-1640

(Gibco, Gran Island,New York, US.A.) 2T 3 [E#%
L, IROT, Ihs 2 EE{FENE (heat-in-
activated fetal calf serum, FCS) (Gibco) % 10%i#
FEVZINZ 72 RPMI-1640 $233 fh 2 12 & w72,
M. ®E/28~FLEICE s R BEFENR
E

ENUSSBRICHT AREE ) V- T L HEOE
Fvy, BRRBFHERMM) > 3RO Y > SEREESE % #
ELl, 2HRDT I ARBREIZRA 100 x1 @ PBS %
HMEL, L CBAELLZAY L% 100 gl 2%
bat:, HREEBRE I 10 OPBS 2%, 5 1
RiIZE/ 70—+ LFAE10p] 2MA, 4°CT2 45
MRS & # /o, 212 2ml O 7 I BR 5 8 F 5 38
(lysing regent) Mz, 10 HHEETKIGS €721,
V—HF—T7 0= 4 p X—=F—, 227 }F Al
(Ortho Dynami System, Raritan, New Jersey, U.S.
A) D& T, EREERE L. EALEE
70—+ LG, TSR NG E L B
Wiz, $ b B, RRIM T ) > SERRIGHED OKT3, ~
WoS=/ A4 ¥ Fa—Y—=T Y v NEKRIEMHED OKTY,
Tyt —/F 5T Y v KK GO OKTS
(Ortho Diagnostic System), NK iz FisED
Leu7 (Beckton-Dickson, Mountain View, Cali-
fornia, US.A) K EEMH 7,

V. NKEMoRE (K1)

b b REMEER O K-562 Mgtk % By, 'Cr i
BIC L DRI L 721020, 3 b %, Ficoll-Hypaque b
EROAEIC K D FBEL 7288 » Bk %, 10% FCS N
RPMI-1640 858 5 12 T 5 X 108 cells/m] iz F8& L,
ZD50 ul/A® UKE~F 707 — 1+ (Nunk) 121
BEIZDEZNZN AT OHEL, 27725 -
fae s, —7, =% v MllEE LT, #1 X100
cells/ml 0 K562 BRI 1 ml 12, 100 4l & Na, 5
Cros, 3mCi/3ml (New England Nuclear, Boston,
Massachusetts, US.A) #1z, 37°C, 5% CO, F ¢
2 FEREE AR, 10% FCS it RPMI-1640 55301213

Table 1. Clinical background factors of patients with gastric cancer

Sgtzgterigf N“E“azgé of Age ( 385); ) Seruxzqg /aél}j)umin L)(f;rrlr?rfrll%cyte
cancer examined
I 15 60+ 9 12/3 3.9405 2110£900
I&T 8 5611 3/3 4.0+0.7 2070440
v 11 57+ 9 9/2 3.8+0.9 2000560
control# 10 52+ 9 8/2 4205 2330800

Values are expressed as mean+S.D. ¥, Healthy adults.
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Effector cell Target cell
(PBL) (K-562)
Ficoll-Hypaque Method 51Cr labeling
i )
Washing by medium Washing by medium
1 i
Incubation, 4hr (37T, 5% CO,); E/T=50
1)
y-counter
!
Deta analysis
NK activity (%) =
exp. release—spont. release
max. release—spont. release

%100

Fig.1. Schematic outline showing the measure-
ment of NK activity by *'Cr release assay.

T, 5'Cr ik K-562 MfaiBEm & Uiz, R, i
%1 X105 cells/ml ICHREBEL, =7 77 ¥ —HkE 50 gl
BOELLAE, 50l ¥ 2. ZORHET, =
TP =1 F—=Fy 50 1ThH3E, 2D
L—b#%, 37°C, 5% CO, FT4RRIEEE, &FLO
50 ul BERERL, BB En N CriEks
yYrFr—varhvr¥— (auto well gamma
counter, 7 2 #, BF) WCTHEL, ToOFtERI
EIDEHL, 2h% NKEEESE L.

.. 0 . .y __experimental
NK activity (% cytotoxicity) ey e

51Cr release —spontaneous *'Cr release
51Cr release —spontaneous °!Cr release

7% ¥, maximum release i&, ¥ —% v MREIZ 0.1%
A4 =Fw b P40 %50 Ll MMZ 728BH 0 S Cr i &
T, BA*Cr & %R L, spontaneous release &,
10% FCS Jin RPMI-1640 553#8¥% 50 1 &2 72 H& O
g —5y Nk S0 Cr BRKHEETH 5,

IV, rLI-2 Finsssic & » {pRpE R E M B Al

E

9, @A 5 AD U o SERIEEER & VT, rIL-
2 EBEINBES L RIS RRFE2REL 2, T4
bH, 1 X100 cells/mlBED Y >/ BRIFERIZ, rIL-
2 (EEFHRHEE, EF) %0, 3, 30, 10, 30, 100 U/ml
DOFBWETHRML, 37°C, 5% CO, T T 24 FFfL#E
L, Ihvkx7 =25l LT NKEEERIEL
fo. XD B, FoRERERTREEEE (IL2 EBH
BErLZ, Wi, COEHERBECT 1H, 3H,
5 HMOEHMER 1TV, 2DV ¥/ ki1 727
F—fifa e LT, NK E 2 EE L, BRFH 2 REL
72, TORMBICT, FRIKY v BREEEL, NK B

X100

o

FRE L/ &, HEE LT, rIL-2 0RH D IZ 10%
FCS il RPMS-1640 3 BRI L 728541012 T, FliEo
FHETEELT->720 v/ eEWT, NKIEESE
FELT.

VI. OK-432 &0tz & » IL-2 AR

1. IL28ME0FARE (OK-43212 & 2 IL-2 D
H)

Ficoll-Hypaque HERIEIC TR Y > /B8R
W%, 1X10°cells/ml & E T, 2% FCS i RPMI-
1640 BT T BEBE S €, 0 lml % 13X100 mm
D77 AF v 7% (Falcon) I53EL 127, OK-432 %
0.05 KE/ml (FZH:E{A0.005mg) DEEEmML,
37°C, 5% CO, FT 48 FFEEE L 12, T D, 200X
g, 4°CTI0AMELL, #0LEE IL-2 ik L
7z, 28, OK-432 O E@FMRE B & CHFEIE BLEg
W7z,

2. IL-2 Affi#IE

v v RAHERDOIL-2EEFEEET MR & B
CTLL2filg2Hui-~v4 707 v 20227,
SEEEE SO IL-2 EEEBIEL 72, $4b B, CTLL-
2 #ifa % 20% FCS i RPMI-1640 55 &1 T 5 X 10¢
cells/ml BEICHARL, 96 RFE~A 7o 7L — iz
100 11 (5 X10% cells/ml) F*D5MEL 72k, Th iz,
IL-2 #it%iE % RPMI-1640 B2&B K T 2 (SRR L
7z b D& 100 1l F 2002, 37°C, 5% Co, T T 24 HFH
WELL, Z0%, NUFvLA FIYr (CH-TAR,
New England Nuclear) 0.5 4Ci (40 1) #&7chn
Z, 4 FREREMER L 7o, MIBRWIERD A& & & BERENE
LT, kv v FLv—vara vy ¥ —LSC700
(F7oA) WCHIEL, IL2EMEE (U/ml) OEH
1%, BREEMR{E (rIL-2, 100 U/ml) @ *H-TdR DRI
DIABED S50%1E% 5 2 2 RIED log 2 HRHEE U/
ml & U TEHEL .

VII. Su-polysaccharide (Su-PS) MARIENER

Su-polysaccharide (Su-PS) %, Streptococcus
pyogenes D SukOMMER T L D 2 572 8%D
EOE2S08AT, ZONAKIG, BEREEK
JGO—TEEZEZHNTWED, MREZ-LBEREE
32 ZC /L T, MTRTIC AR 0.1 ml (20 pg) 2 KNHES
L, 24 BRRRIS, FEAERALICHIR L 24T 0 FHE
(BRE+B/ME/2) #REL .

VIl #EEHALER %

PALE, &RIEMER, TIOE+FEFEEE (mean+S.
D) 2#b->TwELE, NEOHI2EH5E5OFEHEOEE
ZEREICIE, paired t-test ZRV, ZHEMOEEER
BT, SRR S EEBRE 21TV, ERES %
DIT2EEZERD S HEL .
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1. RMMY > IRERE

KIRMY >/ SBRESYE %, BREESETREE X
DREBERANBIZOOLTHRET L7 (%2), OKT3HB
AR RIL, SR 15404210/mm® T, BBEEI,
N&UIE E OMCEEZEZ 2 o788, VBB LT
1050+ 420/mm?’ & SHEE N L THEIW (p<0.05)
EfE% R L 72, OKT4 BAEMITE b, SR 1000140
mm® & T, NHAIBE ORIz EEZE I L hot
B3, IVEATIE 540+260/mm?® £ BEIZ (p<0.05) {&fE
FRL 7. OKTS Btk fifagis, MiE4 5804120/mm?
CEESETHEOMIIEEE T 2o, &7,
OKT4 BHEMI BT & OKTS fg Mk #HAL D L& (T4/T8
B3, NEBEHED 1.75+0.50 120 L T, BE&ETH
LEEER G-, Leu? B MIIRE L, WEBED
510200/mm® I L CHEEZRFED Sk h o,

1#

DY IS T 2 85 223

ZD & iz, PBL O&@EIZOWTiE, OKT3, OKT4
%’lﬁta’ﬂiﬂ@@ﬁ'}‘biwﬁﬁb:HL\TE%ht’iﬁ, T4/T8
I, Leu7 BRiEMRAE IS, S&THMICREES R -
72,

II. RAHIMmY >3k NK St

RIBMY > 8k NK 35t (2) 3, BBEED
BT IEITE 1 1949.24+19.6%, [&IIEE58.7+
7.1%, IVHR49.2+19.1% CH D, I BLUNVETET
THE AT A S 17243, SEBHD 52.8+12.4% L DfcE
BEERZHshRh T,

. rIL-2 i & 5 NK B0

1. rIL-2 BRBEORE

EERA S BOKRMMY >/ 5k 5 X106 cells/ml %
rIL-2 0, 3, 10, 30, 100 U/ml DR EE T 24 BERIE
EL7MR, 2O NKEEE2HELL (B3)., rIL-210
U/ml ELEDBE THRIMEEL 12V > 08Kz, &7+
SEEEESE SN, oT, UToERIC

Table 2. Lymphocyte subsets of PBL in patients with gastric cancer
Number (/mm®) of PBL reacted with
Sgt:gterié)f Nur?fs;r of mornoclonal antibody ;
cancer  examined  qGppg OKT4 OKTS8 Leu? T4/78
l 15 1520620 920+490 5604290 470280 1.66+1.33
I&M 6 15004470 950+280 570240 480140  1.65+0.83
v 11 1050+420*%  540+260*% 400230 450+200 1.35+0.95
control® 10 1540+£210 1000140 5804120 5104200  1.70+0.50
Values are expressed as mean+S.D. ¥, Healthy adults.
*, p<0.05 vs. control by pooled t-test.
100 ¢
100
° : : z.
z . x| : : g
3 : . : } 5
g so . : . : e
5 i : i g
B . . Y
H
i °
o i
control stage ! stagell&lll stage vV 0 = - el
n=10 n=15 n=6 n=11 4] 3 10 30 100
gastric cancer patients concentration of rlL2 ; Uml
Fig.2. NK activity of PBL in patients with gastric Fig.3. Dose response of rIL-2 inducing NK activi-
cancer. ty.

PBL were investigated for lysis of K-562 cells in
4 hr-*'Cr release assay. Effector-to-target ratio
was 50: 1.

PBL from healthy adult were tested for lysis of
K-562 after incubation in RPMI-1640 medium
containing 10% FCS and rIL-2 for 24 hr.
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100 ¢

% cytotoxicity
»
o

incubation period ;day

Fig.4. Kinetics of NK activity induced by rIL-2.
PBL from healthy adult were tested for lysis of
K-562 after incubation in RPMI-1640 medium
containing 10% FCS and rIL-2 (10 U/ml) for 0, 1,
3 and 5days. Each bar represents mean=+S.D.
O, rlL-2 (—); @, rIL-2(+); *, p<0.01 by paired
t-test.

g

BuTix, 10U/ml % rIL-2 OE#EE & L7,

2. rlL-2 BEEH DO RE

BEA S HDOERMMY > 788k 5 X 10° cells/ml %
AT, rIL-2 IS EN, 8L UES% 1 BE, 3H
H, 5SHE®O NKEEERAE L, MEkEsEt o
Iz % &7 (R 4). K562 fific 723 5 NK &
i, rIL-2 #5801, 51.5+10.9% TH - 723, rIL-2 %
mEEE 1 BE W, 81.8+8.2% L BEMEIEL, rIL-
2 D DT 102%FCS il RPMI-1640 Bzt % 7RA0L 7
MBI L TEED (p<0.01) #iEsRL 2, £
7o, rIL-2 IIEE W, 3HEB LU 5 HE® NK iEH
B, ZRZENT76.0+£10.1%, 72.5+12.0% LiEtEDR
EMSMERF SR T W0 LT, MEETIR, 3HE
42.3+14.5%, 5 HHE 31.4%12.7% &, WHEHE THERN
ERL, rIL-2 M08 ORICEERE (p<0.01) »8
Honte, LEOER LY, rIL-2 @& 1 HEIc+4
T NKEERR/OND LHEL /-,

3. BEETERECL2E

BREEL L CBRBERANBEORBMmY >/ Ex
AT, BEEREMHT 205 rIL-2 10 U/ml winks

100 p
k% —— — % —
- / { _ é‘
x
: |
>°< /
Ssof [ 0
>
©
) /
0 L. 1 L 3 L 1 1 1
L2 — + - + - + - +
control stagel stage ll &1t stage lV
n=10 n=15 n=6 n=11
gastric cancer

Fig.5. Augmentation of NK activity of PLB in gastric cancer patients: Influence of

pretreatment with rilL-2.

PBL were tested for lysis of K-562 after incubation in RPMI-1640 medium containing 10%
FCS and rIL-2 (10 U/ml) for 24 hr. Each bar represents mean+S.D. O, rIL-2 (—); @,
rIL-2 (-+); *, p<0.05; ** p<0.01 by paired t-test.
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£k 1 HHEOD rIL-2 iINEE (rIL-2+) o NK S * 8
E L, rIL-2 DR 012 10%FCS it RPMI-1640 523
RURIEEE L 72 rIL-2 JEA0EE ((IL-2—) @ NK 35k
LEIELU: (J5). BERAMBRETE, rIL-23F
ARIMBED NK VM3 53.2+13.0% Th -7z DI L
T, rlIL-28MNEE T2 70.3211.1% L BE % (p<
0.01) EHEMIEMTED SN, JHICHLT, BER
EHRITIRE THTIE rIL-2 JERIMEE51.2218.5% 1
XU T, rIL-2 RA0F£60.6+17.1 L EEER % & 72
2, MEEICEEER 252, H&UEATHE, rIL-2
FEURINEE 57.8+8.1%, rIL-2 IRINBE67.7+5.3%TH
D, BEL (p<0.05) FiEmEssEmnohi, 72,
IVER T, rIL-2 JRIFANEE 47.5+420.0%, rIL-2 dhnEE
58.1+17.2% & R D HERER A A S iz, HEE
BEshimoi,

IV. OK-432 B & % rIL-2 EEAERE

1. BRETEECLAEH

R Y > S5k OK-432 KBz 3¢5 2 IL-2 BE 4
BED, BEETERECLI2ZHc>LTRALL (K
6). EFRRANBETIE 4.7£16.0U/ml Th -7
DX LT, BFIHI12.0213.6 U/ml, &I
6.7+£5.4U/ml, IVHE7.347.7U/ml &READ EFIc
FOETHEAEZRLS, NEEEOMcEES L7
ot =K, EFE L IL-2 BEEEICBOLTEL WS
MELoL, BFEENSERTHD, IL2EELFEDS
(RSN WERIEE (non responder) 5, {BEERL
A3%& (30.0%), BREBEIS 28.1%) @D

100 ¢
- L] L]
E
Ex
3 :I : .
Q
=l
°
° ] H I H H
2 10 I
o
z : 2 : i
° H
T
3
=
E
©

e
. i i : }

control stagel stage (&l stagelvV
n=10 n=15 n=6 n=11

gastric cancer

Fig.6. IL-2 production in response to OK-432
stimulation in patients with gastric cancer by
PBL.
PBL were cultuered in the presence of OK-432 (0.
05KE/ml) for 2days, and supernatents were
tested for IL-2 activity by CTLI-2 microassay.
Each bar represents mean®S.D.

foo &7z, IL-2 EEARE 10 U/ml AT D 4 0 #RICER
IG#& (low responder) £ 42 &, Zhoid, @ERA
5% (50.0%), BEE 2% (68.8%)%H7 (K
7).

2. NKiE¥, Su-PS RS L O

OK-432 M #uc & 2 IL-2 B4 H 10 U/mlBLF D%
DEBERISE, FRUEOLO*BREZEE LT, W
HECB T HHORBE S A—5— L DS, NK
S £ U Su-PS ERKEIZ DV TITo7 (#3).
EREENAPIUNLOERICE CONKIEMI
50.0+18.0%TH v, 2ADEEEE T D 40.0+
B.6% L OMIBERERRD SN T2, 7z, Su-
PS BRRIGIC DV T b, BRIEE 9.248.0 mm, EF
IGE 9.3£9.0mm, THD, MERCEEERED
Motz

% %

R, b POREFOESEIHEELL, BEOR
BISEDSRE 720 Y8y T2 v OB EER
LDEITENTOB I EHHEAL, Z2OE R T Y »o8
BRI E %, MEREOMEROZERICL VRELE
5%/ 70— F VAN SHBIF S 20, i, 8k
BRICIIEREFA L 70— 4 L A —% —D1E
kb, REBM T Y >S8Ry 7 ¥ v b OE BRI
BIECATbN B L3 10k > TR, BrogkRTdT

high responder
50.0[] low responder
500

control
n=10

133.3

stagel
n=15 66.6

stagellsmp_
n=6

stageN
n=11

0 50 100%
Fig. 7. Response rate (%) of OK-432 stimulated IL-
2 production in gastric cancer.
High responder represents those who show rela-
tively large amount (>10 U/ml) of IL-2 produc-
tion stimulated by OK-432. Low responder
represents those who show little amount (£10 U/
ml) of IL-2 production.
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CERNESSES AR TWS, —H, BEXES
EOoWTE, R L D ERSEBEO S 5TH T #ilg
e T aEMEEEESRES N TED®, &
OERIES THRAEOCESIZEKDOLZAS L
IATHL, FITC, FBTRBREBEENRIZ, =
o THRESE2ZHT S L8 Tw»3 0KT &~
Y —2E 7 o—-FAFitkE Ay, THESEORD
ETEC LA ERE L, 8, B TLHRE
DBELLI, WY IERHOBRE T, KEBREDE
FLHEHo0IREEVETHHASNTHE D,
SRONR» SR L, FBMm T Y >»o98kid, K
WS OKTIBHETHD, I idaEaic~n 39—/
4 > F a—4% THR:Y v vd—/+ 5 —-TH L
KBlEH, ZRFNOKTL B LU OKTS 12 & - CHE
Mans, EEEAETIR, THREZORBY, OKT4 B
HHEORY, TY/TSOBMABHFEEEL T
320 SEOERBFEORIN T b, EREE L EREK
BERLTLAIVEIRE W TEFOER ST L 22,
MEREREOR L BVEIG & 2 5 RETIRTREL
N&IEA & ik, T HlOK, SE & HRRIATS

D, HEHEE R REREEEREL Tws I e
HIEHL 72,

—7, NK #if2 & 1%, RRETOBHEEE N T2
R RERIGR, BRE BT 2 EEFRAEE
EREOPFEBIET “background noise” & L TH
fanh Ty #ilEEE KIS % Herberman'”, Kissl-
ing'® & AMERIL L7z b DT, B & 02 FEE O RIEHIE
PHRERERBIY, BrOEEREYRE - BT
iR L LT AN TE D, BE, NK HiioTES
RN DN TIE, FLDELENBE LN TS, Blb,
HALES MR E RV 1o RER Tk, NKEEOR L2 —
F=7 AT, HEOEOHE< Y 2c L T NK &
ZHAEFOEEIE S, EEFLE L I £, NKE
HOEBR—Y 227 AT, RRAS/ —<EEP
V> SEREOETENSEL, ERELFVRI i L
HohTwd, &, BRREEBECELTY, <V

ZFLAREESS, V) > SRIER R, B b IR A SR L
THEOZNS bHEEEEENED STV, £k
WZBLT Y, BORETIACER O YRR T OB
WM& Y ORBEREEIIB LT, BEERBEHAEL
TWAHRENL H 2, HEEFTOBORETER L
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Table 3. Correlation between OK-432-stimulated 1L.-2 production and other immunological
parameters such as NK activity and Su-PS skin test in gastric cancer patients

Production of IL-2 by OK-432 stimulation

high responder (>10U/ml)

low responder (£ 10U/ml)

Number of patients 22
NK activity (%) 50.0+18.0 48.0+18.6
Su-PS skin test (mm) 9.24+8.0 9.3+9.0

Values are expressed as mean+S.D.
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Abstract

The present study was aimed at gaining insights into mechanisms by which OK-432 can
augment immunity against tumor cells. In order to analyze immune capacity in gastric cancer
patients, tumoricidal activities of peripheral blood lymphocytes (PBL) were examined using
several nonspecific immunological parameters, including lymphocytes subsets, natural killer (NK)
activity, augmented NK activity stimulated by recombinant interleukin 2(rIL-2) and OK-432-
induced-IL-2-production. In the analysis of lymphocytes subsets, OKT3-positive cell (Pan-T cell)
and OKT4-positive cell (helper/inducer T cell) showed a decrease in number in stage IV. As for
NK activity, no significant differences were observed between healthy adults and gastric cancer
patients including stage IV. The NK activity of PBL stimulated by rIL-2 was enhanced both in
healthy adults and in gastric cancer patients of stage IJ & III. Therefore rIL-2 stimulation of PBL
resulted in an increase of NK activity even in patients at an advanced stage, indicating the
usefulness of rIL-2 for immunocapacity. On the other hand, IL-2 production by PBL stimulated
with OK-432 for 48 hours was not different between healthy adults and patients with gastric cancer
and the levels of IL-2 produced varied markedly from case to case both in healthy adults and
cancer patients, presumably depending upon the immune responsiveness regulated by genetic
factors. Furthermore, there was no correlation between the amount of IL-2 production and Su-
polysaccharide skin test. These results suggest that the measurement of OK-432-induced 1L-2
production by PBL in vitro might be a new test to evaluate the efficacy of OK-432 on NK activity
in vivo.




