Studies on the Induction of Tumoricidal Activity
of Peripheral Blood and Regional Lymphnode
Lymphocytes in Patients with Lung Cancer
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IR E 23501 5 R481M Y > #$8K (peripheral blood lymphocyte, PBL) RURAT Y » /&Y > /3
BX (regional lymphnode lymphocyte, RLNL) O #uES¥PEEES OB, £/ 7 oF— L iiEkiz
&3V L XBREERED ST, natural killer (NK) &M%, recombinant interleukin2 (rIL-2) &% IL-
2 FFHCHITH 5 OK-432 #illi#iz £ % lymphokine activated killer (LAK) ¥E# R U IL-2 EEAREL £ %2
e UCRET L7, PBLICBIT 3 Y v SBREERETIE, IVHIOBE T OKT3 BreMile kil T #il) &
U OKT4 BB HAMEE (helper/inducer T #if) D@4, OKTS BBIEMIE (suppressor/cytotoxic T #ifE)
DI, T4/ TEEDETHA S, NKEHIIRPOETE & bIC{EEERL 2. PBL 2 rIL2HET
T3~5HEREET S L, NKEFMEOL MfEEEsE, PC-3 Mg PC-10 M2+ 3 MiaBEE%
(LAK ¥&1%) VB L 7z, PBL 0 IL-2 E&fRI, MATICIZIZL A R h oS, fittk, BEIEL T 3E
Blnia s hiz, RLNL @Y oo SEREEE T, SBEER T OK T3 BiEMiE, OKTY FtEMianiis, OKTS
B O, T4/ T8 EDERT A4 SNz, EREMETI, T MO T OKTY BEMi B 2
T, NKEM I ALRBE SR 008, rIL-210 4 3 LAK iEHEOFEENA SR, RLNL ©
1L-2 B4 4E1d PBL @ 10~100 & - SfE &R L7z, £72, OK-432 ALz £ v, PBL R U* RLNL T LAK &
HOFEENA SN, ULEORES, MSEREICNL, IL-2 % 0K-432 2FIf ¥ 3 fERiE0a Rtss
s, 7, ERBORGIERRY v E, BEEEO S FERIINT 5 biological barrier &
LTOMEEEZRL TWE I MBSz ENT,

Key words lung cancer, interleukin 2, OK-432, lymphokine activated killer cell

MR EEZ U < IMOERIC B 5 55, —BICligE
BETREEO RERE ISESHE BH iR L T
KETLTBIY, #0LOCBENICEEEERY
UL, BRLLCTFRETRCERBBbLIL T
RIFLiZViAmnd, 22T, BEND 3 VIZIEHBEN
KEEREHAE RIS T2 2 Lind > T, MBOER
EHIBL LS LT3, LY 2 REREORSHEE
BIZiThd Lk » TEY,

72, B0 FERNETRRETHSL 4D 1 2OENIZE,
TEE RS, B Y S THICER T 2 2 e 0ih i S
N2, —RIZEBRTH D VIEFOEHD ) > SFi

i, Wh® 3 biological barrier ¥ UL TIEEOER %
BT 2BREEHL TWALDEEZHNTWLSY,
LaL, MBERETE, FHI) v FHsEnEL,
Ve UG, MR o SEIEESE LD AR IE
Wiz L &L, THREEFELITRIZT A,

DX nEHZCEVT, MEREORBME B
FTY o) v RO EEE 2 REBT 5 2 &
i, GERERITT2 L TEsbO TEETHS, |
Froohs ) v SRMROPIEEEES LA s e s A
HEOME LRSI, U VRO BEADIERICT
HRTHD.

Abbreviations : BRM, biological response modifier ; C, complement; FCS, fetal calf
serum ; IL-2, interleukin 2 ; KE, Klinische Einheit ; LAK, lymphokine activated killer ; NXK,
natural killer ; PBL, peripheral blood lymphocyte ; PBS, phosphate buffered saline; PHA,
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AP TIE, BEAHIVIITEEZELHREL,
KEME TR v 8B 2 U v/ SBRERDOH
&, natural killer (NK) #H0LE, in vitro TO
interleukin 2 (IL-2) 1= & 2 ESSMIRGEIEE O BHED
B IL-2 E4HE, & 51T biological response modi-
fier (BRM) ®—, OK-432 i & 2 HifgfEE S IL-
2 BEARED BETESIR I DL THHBRET L 7L

EFFETIL2 I ES 2B ElE, THEOE
i, EHARUELZDY) ¥R b 4 > OELE, (@i IL-
2HEE L TwR I eNREHES IR TS
&8, 2L T, Taniguchi 5™z & > TIL-2 BEFH7
u—=vrsan, REFEEFEBELGEEFHEBACK
% IL-2 (recombinant interleukin 2, rIL-2) »3—FfD
EQL L CTHEBRNEBICAFTEZ L 31C2D,BD,
BEREANOABMPFEN TIN5 TH S,

NEE L UFHFE
I.x ®

198445 HX D 1985 £ 11 B E TWERAEFE 1
SER RN B P RRREAEA R ARE L, REE
W R L REER T S N 63 Bl R E L, R
mMECBRRY »/88iz Bz, E4913 39~79 F (B
62.4F), ¥R BEM 4261, ZE 2P THo T, HE
BT, RYTLEE 2, B 2941, KM
fufE 1B, INERE LAITH YD, FHHESEE I UICC

(1978) 42 & 5 TNM SEPIC & o7z, RO N &
LTEERALA BETA, ZE3A FHES
42.6F) ROWTHRELR, 7, BT v/ #iox
Br LT, BREMEERE 6 F ERIERZFE 4 4,
FER R KEEPIZERE 2 61 2 SATHERERL 72 Y »/8
Bz oWTREL, MR BEH 45, 26, F
WES50.8F Tholk.

II. ) BRonE s FiiRnRE

1. SRABIMY >2$8k (peripheral blood lympho-
cyte, PBL)

BRI D 438 13 Ficoll-Hypaque Eb B 5E. O 21 &
DT 7z, WENCERR L 7o~ %) »IsRMIm%E 0.1 M
U RS B A (pH 7.4) (phosphate buffered
saline, PBS) & T 2 f5iz# %, Ficoll-Hypaque %

(k. 1.077) (Lymphoperp) (Nyegaard, Oslo,
Norway) LiZE»rICEB ¥, 400Xg, 4°CT 204
MO Ui, 08, HREEHIL, ~=¥Y ¥ 200
UmlBEUOy =4y > 0ug/mZHEML K
RPMI-1640 52#¥% (Gibco, Gran Island, New York,

1N

USA) 2T 3ERLBEE L, SERE o8, Mgy
BEr#ABLL, RT, ER6cmD T I A5y
¥ v —U (Falcon, Oxnard, California, USA) 78
BRI 6 ml AL, 37°C, 5 %CO, TT 1R
BE% LERESEMERTLIIEICED TSR
Fv o AEMREEREL L. FENERE (PBL) i
Wx 200Xg T5 AR L LR, ZOWE2FEEL
F4M7E (heat-inactivated fetal calf serum, FCS)

(Gibco) # 10%EBEEIZNZ 7 RPMI-1640 &g
WEHES T,

2. BATY > 88 %8k (regional lymphnode
lymphocyte, RLNL)

WP IRER L 2= BFR Y /¥ % PBS R CEREALRH
THYIL, €BA v ¥ a2 (NBCI%, KR CTHEAL
12, Ficoll-Hypaque FLEZR LT X » TEZREH
BEL, PBL ERBOAKIZ LD 77 R F v 7 EFER
e, Zhi RLNL & L7, £/, Vv Hio—
HiIFROEEORELME T 2 FREEMERRE L L
7z.

. ®E/78F+—LHEIc L2l o REROZE

M) rRERICNT 28R Jud—hiEEH
v, fiEEE S5O PBL & RLNLZ2WTY v o9k
EREEBIE L7z, 3-5%10° cells/ml DBEICREL 2
Y o oSEREREERE 100 ul I2E /7 1 F— L HK 10 4]
PNz, 4°C, 30 E#EL. ZhiCPBS1Iml %
mz, v—¥—7wv—%4 + 2—%—Spectrum Il

(Ortho Diagnostic System, Raritan, New Jersey,
USA) K &> TEXBEMRREREL 2, ERE/ 7
o F -V, TRTHETEMER S LOT
HH, KM THE KGO OKTS, helper/
inducer T MRz KD OKT4 K U suppressor/
cytotoxic T #lifigiz RGP D OKT8 (Ortho Diagno-
stic System), &AL T #AE K OB B Mk RIE
o HLADR, NK #ifg iz KiEtED Leu?, NK HHfak
U R BRI RS M D Leulla (Beckton-Dickinson,
Mountain View, California, USA), i B il
W EEME® B, (Coulter, Hialeah, Florida, USA) %
iz,

IV. £/ 8F— ik & i s Ao s EE

MREREERIGICE 3 ) A BREHRORE

£ /) 7 ud— kL (complement, C) %
O BRI & D, ED ) o SEREEREE 28
Bk L7z, +2b b, Ficoll-Hypaque LB LETH
B o SBRIEETR (3-5X 10° cells/mD) 12® /7 1

phytohemagglutin ; rIL-2, recombinant interleukin 2; RLNL, regional lymphnode lympho-

cyte.
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Atk 1/200 Figiziiz, 4°C, 30 SRAFEL
FROT, ) v SR A RPMI-1640 $550E T 2 EiE L
%, FERRBEMBF (Cedarlane Laboratories
Limited, Ontario, Canada) % #MIEHRD 1/4 BE
whnz, 837°C, 1BERIGHE, 0.2% ~ Vv T —i
BEICL DAEMBEEEH L, 10%FCS &0 RPMI-
1640 BB THMAE 1 X10° cells/ml I E L
2 EREE /7 v —NHikiE, OKTS, OKT4, OKTS,
Leu7, & U Leullb (Beckton-Dickinson) &5 T
B0, SRLWEBEEEZEL WS, &8, KEM
BEMTEY R LlEEEEERE L av S
r R R REREL 7o,
V. NKESEDRE
Ficoll-Hypaque FLEF LRI & D 8L 238V

v 8B % 10%FCS @5 0 RPMI-1640 828 T 2 X
108 cells/ml WWEAEE L, Z D 100 pl 58 % 96 RFEER <
478 7v—1 (Falcon) DFRIZBEL, effector
M Ltz, —7F, in vitro THMAEEE L 2t bRAM
PRk K-562 #il % target MR & L TRV 7=,
1 X 10° cells/ml ¥ ® K-562 HIRTIRLER 1 ml iz 100
1Ci @ Na,*'CrO, (100 1) (New England Nuclear,
Boston, Massachusetts, USA) #5nz, 37C, 5%
CO, T 1 R RIG#, RPMI-1640 ¥58¥8 T 3 EE.{
e L7212, 109%FCS 0 RPMI-1640 32898 12 i 3E
/b D%k SCr 25 K-562 MMEEEE®R L Lz, Wy
T 1 X10°cells/ml ¥ F 1 T/ L 7 5'Cr B3 K-562
MR HERE 100 k] % effector MMIHE 100 Ll N Z 72

(Z D% T X effector MK & target # B 1 kb 1
20:1TH3), 37°C, 5%CO, TT4EgssEsg, 7
V-t D% % 200%g T5AHMEELE, EEESEAH
5 100 gl SEERER L, LiETOD 51Cr i E % auto well
gamma counter ARC-501 (7 o7, B|F) i THE
Uiz, ) Bk RAUMBR R B E M 2 kR L D EH L,
NKEHDOHEREE L,

1Cr specific release(%)=

experimental release —spontaneous release
maximum release —spontaneous release

X100

maximum release | target #ifd > & O K 5'Cr ik
HE T, target MAIZ 0.1 N HCL100 zl 2MNA 254
D *Cr i & %R L, spontaneous release I& 10%
FCS % hn RPMI-1640 553 %5 100 ] 202 THEE L
FBE D target #IfL S 'Cr BRMHEETH 2,
VI. rIL-2 % fz{d OK-432 O7RANsE3E(C & 5 ¥EFa
TEMEORE
1 X10%cells/mlEE DV v SERIZFHEH Iml iz
T2 DBED rIL-2 GREFHAIIE, KIF) 72 1d OK-432
(hHMBIZE, BRI 100 »] 23EIL, 37°C, 5 %CO, F

T5AMEEL 2, NKBEEEO e MNiRFLK
FEHREFEMEIHRO PC-10 % target #il & L, #3%
DroSIRICk ARG EESEERIEL, (L2 R
OK-432 DEFEE £ HE L7z, RiZ, U v/ SBRIBEK

(1X10°cells/ml) 1mlic ZHBE O IL-2 & 72 ik
OK-432 % 100 p1 ¥RANL , REFEEYICHRARMGE S 2 R
E L7z, target #ifiid K-562, PC-10 % U¥ PC-3(NK #
fREHIED & b FHRRE B SRSt Ay 7z, PC-
3L PCLODBIRRFEEABHOREHRICE I
7o MRS ERESOHIE R, NK EEORE L A0S
BERVWTITo L,

VI IL-2 4 %5

1. IL-2 Hietk o %

Ficoll-Hypaque HLEF-LE TR U V98K % 1 X
10° cells/ml BB Z 2 %FCS %0 RPMI-1640 3% # ¥
FZEE S, 20 1ml % 13X100mm Q75 A F v
7 BB E (Falcon) 12 ¥ E L 22 %, 0.1%phyto-
hemaggulutin (PHA) (Difco Laboratories, Boston,
Massachusetts, USA) % 7zix OK-432 % 0.05 KE/ml

(HEAREE 0.005 mg 12A8Y) OWEITHNL, 37°C,
5%CO, T T 48 REMIRTE Uz, Br3fR, 200xg, 4°C
T 10 MR 0%, O LE% IL-2 ik Ui,

2. IL-2 J3f 0 RIE

v v AR O IL-2 % FF 80 T M R
CTLL-2 ¥ F \» 7- bicassay'" iz & > T % LE o
IL-2 Affi 2 RIB L 7z, 3720 5, HBR{E 100 41 % 96 %
¥4 70l — b T RPMI-1640 58I L D 2%
BBERIR L 1. &I 20%FCS #-i0 RPMI-1640 $23%
T 5 X104 cells/ml R iC % L 7> CTLL-2 fApIE
TR 100 g1 (5 X 10° cells/well) ZH0Z, 37°C, 5%
CO, TT24 RIS L /o, BEBIRT 4 BEIATIZ 0.5
uCi (40 u1) 58 @ *H-thymidine (New England
Nuclear) 2 &7/ Z, BEKRTH, HEPCEDA
FNHENEE R REY v FL—va vy vy —
LSC-700 (7w #) W THIEL 72, IL-2 hiffi (U/ml)
DEHIE, HHEL L ToO rIL-2 (100 U/ml) 2 & % 3H-
thymidine DB KEX D AAED 50% % 5 2 3 IL-2 %
BREOERERLHEL, 2o E U/ml L LTH
‘Lz,

Vil AEEOEBEERE

MlEBEEER O IL-2 EERORER, 2~ 3ER
AL, BIEEIIE L ERRE (mean+SD) % b o
TRLUILMED S 2 HEOFHEDOEEEREITIZ,
paired t-test Z V>, SHEOEEERTEICE, o8
74, Duncan 32V, ERE S BUT2EEEDH
D EHEL .
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1. PBL, RLNL EEOEH)

PBL WEtid, @B [ 66, [IHA6H, W6
B, IVEE 7TBlic oW THREL 72 (R 1), OKT3 Bt
FaOEIE T R (BEERA 10 A) (67.1£5.5%) &
figdE L, 11, IHOSHEBcEER» o0, IV
HiTix49.2+8.2%TH 0, MNBHLERL TERER

(p<0.05) {EfEZRL7:. OKT4 BHEEEOE R,
AR (40.244.7%) £ 1, 11, MIEIORERMICER
Bt VBT 28.416.4%TH D, HEIZ (p<
0.05) {EE%RL7z. %7, OKTS Bl g &
i, WEEEE (26.8+3.5%) & I, II, IMIHOZERM
Eldgbro b, IVETI 28.6+£3.1% %R RL, BEK

(p<0.05) BfE%RL 7. OKT4 Bl L OKTS
BRI O LR T4/T8 Bz BT, IVE (1.02+
0.13) O AEEE (1.60£0.39) IZHEAREEI (p<
0.05){EfE % = L7z, HLADR BBEMBK U B, B
MOBSREERMTER R o728, Leu? BB T
W, TTEEBED 11.7+3.4%ix L, IIHA(30.0£9.5%)
EBWTOHEE (p<0.05) HEZEFE L7, Leulla
BT, Leuw” BEMBEOBE & B [H

(29.41+6.2%) EBVWTOAEREIC (p<0.05) BEE
ZmLTz,

RLNL Ti, @O EBROBEE L OEKRIEDWTY
COSHEROEERRET Ui (R2). BBEMERE (13

I8

BA) T, SR (RUEMRS 6 2R) CERRY
B (24 A) L LT, OKTS it U OKTY
Bl E&E s FRIC (p<0.05)EfE %R L, OKTS
B2 E B (p<0.05) BfE2 R L, T4/T8fEn
FEIZ(p<0.05) &M %R L 7. PBLCk~, RLNL
T3 T HifEEERED 5> 5, OKT4 MO S0 2818
MWEL, T4/T8ENE L EEERLE. £/, NK
HAZIZ D TiE, Leu? R U Leulla BB E b1z
BALIFLALTE Do Tz,

1. [EEE >/ 3kn NK EENEE

PBL O NK &M, Fi@EBE I8 12 41, 1158 6 1,
IIEE 12 6, IVEA 6 Blic DWW CHEIEE L 72 (B 1). *Cr i
HEREEL LA NKESEE, NERE (06) ©
37.8+9.5%, IH#827.245.9%, II1HA30.5+10.4%,
1A 23.6+7.6%, IVHE 16.5+5.2% TH D, SRRt L
HEL<I, 1, IVHITERK (p<0.05) EEE2RL
7z,

RINL ZDWTid, EB 2R DAL 0ROV
THELD, ZOSCrHEIIXL5%~9.7%

(5.8+2.2%) /™ L, NKiESEIZIZ L A SR s hE
»oiz,

. rIL273mic & s ) A BRoOMBEEEENE

L
1. rIL-2 DEHEE

R A D PBL 1 X108 cells/ml 2 X DEED

rIL-2 AT ¢ 5 HiEEEE L, PC-10 IR T B BE

Table 1. Lymphocyte subsets of PBL in patients with cancer
ﬁ:::e of iusl:sbﬂ of Ratio (%) of PBL positive in reaction to monoclonal antibedy
cancer examined OKT3 OKT4 OKT8 HLADR Bl Leu? Leulla T4/T8
I 6 60.4+15.5* 37.4%13.3 23.8+ 7.8  26.2: 3.8 13.6+ 3.5 20.3% 7.2  20.5% 9.3  1.41+0.85
1 6 59.2+ 2.2  33.1%+ 4.4 23.4+ 6.9  33.7k11.6 15.2+ 7.6 24.3+ 9.6 17.8% 4.9  1.50+0.42
it 6 63.4% 9.0 36.1%11.6 25.2+ 8.9 20.4+ 7.9 9.9+ 2.1 30.04 9.5% 29.4% 6.2* 1.70£1.04
N 7 49.2+ 8.2" 28.4% 6.4 28.6% 3.1% 22.9+ 5.5 10.5% 3.1 14.6410.8 18.8% 9.1 1.02+£0.13%
Control** 10 67.1+ 5.5 40.2% 4.7 25.8+ 3.5 29.4% 2.2 13.2+ 1.0 11.7+ 3.4 15.5% 2.5 1.60£0.39
* MeantS.D..
** Healthy adults.
# Singnificantly different (p<0.05) from control.
Table 2. Lymphocyte subsets of RLNL in patients with lung cancer
Presence of Number of Ratio (%) of RLNL positive in reaction to monoclonal antibody
metastasis  of cases
lung cancer examined OKT3 OKT4 OKT8 HLADR B1 Leu? Leulla T4/T8
(- 24 66.7+ 9.8* 49.8+19.5 9.3% 5.1  40.2%17.9  28.9+%10.0 6.7+ 5.9 4.0+ 2.2 5.88%2.80
+) 13 §5.3% 9.1 38.4+% 3.2* 14.5+ 2.9* 40.1%17.2 25.4%+ 7.8 3.5% 1.6 6.3+ 4.1  2.73£0.52%
Contral** 6 70.4* 6.1  56.3% 3.9 12.9+ 5.2 46.7+ 2.9  23.5% 5.8 5.3+ 2.1 3.8+ 1.9 5.01£1.37

* . 3t, Refer to the foolnotes of Table 1.
** Patients with benign lung disease.
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Fig.1. NK activity of PBL in patients with lung cancer.
PBL were tested for lysis of K-562 cells in *'Cr specific release assay. —O—, mean=S.
D.. *,p<0.05: significantly different from control.

HEEREELL, B21RT & DK, PBLIZIL-2 %
20U/ml QBEICHRITEELLY VSO BEEN
PREEEZRLLOT, UTOER T 20U/ml %
rIL-2 OEFEBE L L,

2. rIL-2 JEINsaE U o SBRIC & % IR s
RERFRIZ(L

L2 28 MU THEL ZNBEHEOPBLR Y
RLNL o K-562, PC-3 % U PC-10 MBIz 0¥ 2 5
EE R, rlL-2 gomaET, L2 BEE 1 HE, 38H
RUs HECHIEL 72,

1) PBL (E3)

PBL @ K-562 #iffgicxt ¥ 2 BEE ML, rIL-2 &
it 37.8+9.5%TH - 7208, rIL-2 R EML THEE S
BT LickDEHICHEL, IL2FMEE1 BB K
REE(81.0£7.2%) L7, PC3RUPC10#
i+ 2 PBLOBEEMEE, rIL2EHME1&%
7.3%£3.4%, 3.4+4.1%%RL, WEHERMBTH-
v3, rIL-2 SRhOsgEE ) o SER T BB IR L7, Ly
Ligdie, K-562 MRt 3 % MRREE K6 O rIL-2
& BRI TR D, % 3 HEEREEPC

100}

50

Cytotoxic activity of PBL
(¥°Cr specific release(%))

0 10 20 50 100
Concentratlon of riL~2(U/ml)
Fig.2. Dose response of rIL-2 in inducing cyto-

toxic activity.

PBL (1x10° cells/ml) from healthy adult were
cultured in RPMI-1640 supplemented with 10%
FCS and rIL-2 for 5 days and tested for lysis of
PC-10 cells in *'Cr specific release assay.
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Fig.3. Kinetics of induction of cytotoxic activity in PBL. PBL (1X10° cells/ml) from
healthy adults were cultured in RPMI-1640 supplemented with 10% FCS and rIL-2 (20 U/
ml) and tested for lysis of K-562 (a), PC-3 (b) and PC-10 (¢) cells in *'Cr specific release
assay at 0, 1, 3 and 5 days of incubation period. Each value represents the mean+S.D..
O, rIL-2 (—); @, rIL-2 (+). *, p<0.01: significantly different from rIL-2 (=) group.
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Fig.4. Kinetics of induction of cytotoxic activity in RLNL.
The experiment with RLNL from patients with benign lung diseases was carried out at the
same conditions as in PBL (see Fig. 3). Target cells: a, K-562; b, PC-3; ¢, PC-10. Each
value represents the mean+S.D.. 0O, rIL-2 (—); @, rIL-2 (+). *,p<0.01: significantly
different from rIL-2 (=) group.
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3#pE, 58.2+13.1% ; PC-10 #HAE, 54.9+£13.7%) %
FLtz, WTFNRO target HIFRISN L T &, rIL-2 GRINEE
#Y v SBROMITE BB A EERIIEE Y BRI
HLTEREI (p<0.01) BHEERL -,

2) RLNL (4)

RLNL o K-562 #ifi= Xt 3 2 FE R, IL-2 &
ET T 4.0£3. 1% L IEEIIMIBTH ~ 708, L2
THEE Y VR TIREICHEE L, L LRbs,
PBLOBE LI R Y, rIL-2FIEERY >/ SR04
EZREE 5 HECEEER2RLL. PC3 RV PC-10
MBI LT, rIL-2 BRONRTO U > SBR T & A
YEEEERED SN o8, rIL-2 %, 3
~5 AREE T 3 2 L2 & B ISEEOEEN A S
Nz, £7z, PBL L FAR, rIL-2 SRANEEEE ) >~ SBRD1E
EEMIEENO target MR L TH, BFEMOBES
IDEEIZ (p<0.01) BEERL:.

LA EDxtiEEED IL-2 FNE%E PBL (BEBERA) &
U'RLNL (BMARRB) OMEESHEORHNEL
OFFECETE, UTOERTIE (IL-2 EENTOR
BE%, (IL2GMNEE1BERVS AE Mg sE
EHEHETsZLIC L.

IV, rIL-2 FmEic & 5 ) o\ BREHOE{L

TERBED U > BRI rIL-2 2RISR LB A0 Y
v SEREE RO RBEFHIZE (L 2 RETL 12,

1. PBL (#3)

EHT /7 0F—nHRCEEETTY o SBREEEE
OEEE, IL-23MEE1AE0Y v 8k TidERm
EHROMEER, FEAYES o7, EESH
HoY Bk Tix, OKT3 BBHEMAL 85.3+6.1%,
OKT4 B MRl 57.4£4.7% L 2D E / 2 u+—)u
RIS ERT T HIE0EIS A5 i Leu? &
UF Leulla BMEMRC 3B 3 o7,

2. RLNL (%4)

rIL2 SRNET D Y SRR ERORER R & L
T, rIL-2 Fin 5 BREE®ED Y > 38k T, OKT3, OKT4
EUOKTS D€/ 7 ud— LK BED T HEO
BNss & s iz, Leu? RU Leulla D€/ 7 0 —i
TR B Lok o 7,

V. BENE/ I 0F—-LREBEEREBRERD
rIL-2 g 3R & s MlEEEN
1k

WEREEY BRI DOWT, B/ udr—LHiEEA

Table 3. Changes in lymphocyte subsets of PBL cultured with rIL-2

Incgbation Ratio (%) of PBL positive in reaction to monoclonal antibody

F;;;c;d OKT3 OKT4 OKT8 Leu? Leulla
0 63.1= 5.4* 40.8+ 4.8 25.1= 5.2  12.5+ 3.7 13.6% 3.8
1 64.7k 9.8  43.2+ 2.9 22,6+ 3.5 13.3f 2.7 14.8% 2.1
5 85.3+ 6.1  57.4%x 4.7  28.9+10.6 11.6%+ 2.8 12.8% 3.7

PBL (1x10° cells/ml) from healthy adults were cultured in RPMI-1640
supplemented with 10% FCS and rIL-2 (20U/ml). Lymphocyte subsets of
PBL were measured at 0, 1 and 5 days of incubation period.

* Mean=+S.D. (n=10).

Table4. Changes in lymphocyte subsets of RLNL cultured with rIL-2

Lr;i;:\o}fjation Ratio (%6) of RLNL positive in reaction to monaclonal antibody

(day) OKT3 OKT4 OKT8 Leu? Leulla
0 67.5& 5.9% 54.2+ 8.5 8.6+ 3.1 2.6+ 0.8 4.8+ 1.7
1 62.84 7.4  52.8%+ 6.3 9.4+ 3.8 3.8+ 1.5 6.9+ 2.3
5 89.5+ 2.2 70.8+ 6.1 17.9%+ 7.2 2.9+ 1.1 4.7+ 1.3

RLNL (1x10° cells/ml) from patients with benign lung disease were cultured
and assayed at the same conditions as described in Table 3.
* Mean=®S.D. (n=6).
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*iz Lt s EREEIEOE(

MiEsE TR 156, [IHA6/, 164U, IVHI6
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AL THREEEE2BIE L7 (85a), rIL-2 #I0ET
T, STEEICEN, TR IV TER (p<0.05)
EEERL T, fIL-2 2ERIEET 2 &, R 1HET
L2 TIZB T rIL-2 SR OEE & g L TFBH
EMED LR b A b iz, NEEROGERIEME &t
T2k, IARCIVETERIC (p<0.05) EEEZRL
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PC-3 Rz 3 2 HEEMEE, THI 741, 113 3 61,
NIEE 7 1, IVEA 3Bz oW THlEL 7 (& 5b), ril-2
EMATESA2BUTHE LA YEEEEIRD ShR
Motz rIL2RINEE 1 HE T2 T BEEED

1N

HWERMESTED s, &5, 5 HEOREREY) v
RTRETICBLWITERZESEEOEELA SN
2, BEEICERLHoT,

PC-10 #if % target Hilg & L723Hm&E TiE, 1818
B, TE3H, NHAIF, IVEA3IBII DWW THIEL

(& 5¢). rIL-2 HMaT T, target ik PC-3 T
B, BHY 2 oSEROBERMBTH o, 1IL2
EIEE LABD) Y R TIRETRIEEEEOHS
Baoh, HESDECREHMETHEE1IAE X D EH
BYEMOREN A SN, WREELHET 3 LIVEiT
FEIC (p<0.05) EBEZ L7,

VI rIL-2 s L /- RLNL O #ERSEEM

[ingt: Lo Rk =l 3

Target #i8 & L T K-562 fifg % fHvy, FERE
B DEREMY o/ SHT 204EE, FEBMEY v 13
EARUNREE (REMERR) 6 BRI O>WTHES
HEME U7 (6a). rIL-2 @ANRTDQ U > 88RTiE,
BEHTEMHEMETH o7z, rIL2HMEE18E
DY USBROMIGEENEZ, S Th T
Honi-, BESBEOY v ROMAREEIELEE,
RN T49.1£4.3%TH Y, EHELBEEOMMR
ENAED NS, L LS SERBERTOEE
1% 28.419.6%TH D, XHEBE (57.9+£7.4%) kU
B L TEEI (p<0.05) EEETRLL.

Table 5. Cytotoxic activity of PBL and RLNL cultured with rIL-2
after depletion of a specific lymphocyte subset by monoclonal

antibody plus complement

Cytotoxic activity against PC-10 cells*

('Cr specific release (%))

Treatment** PBL RLNL
Medium*** 66.74 5. 1¥*x* 42.6% 7.2
Medium+C 66.4+ 3.7 50.4+ 3.7
OKT3+C 13.1+ 6.2 10.3+ 2.6
OKT4+C 67.1+ 6.7 47.2% 3.6
OKT8+C 12.4+ 3.8 9.2+ 3.1
Leu7+C 56.2=+ 6.5 50.1% 6.4
Leullb+C 16.9=+ 3.7 40.3+ 9.3

* Lymphocytes (1x10° cells/ml) were cultured in RPMI-1640 supplemented
with 10% FCS and IL-2 (20U/ml) for 5 day and tested for lysis of PC-10

cells in *'Cr specific release assay.

** [ ymphocytes were depleted of a specific lymphocyte subset by complement-
mediated cytolysis with the use of monoclonal antibody and complement (C).
*k* RPMI-1640 supplemented with 10% FCS.

**k¥*x Mean & S.D. (n=3).
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Fig.5. Changes in cytotoxic activity of PBL by rIL-2.
PBL (1 X108 cells/ml) were cultured in RPMI-1640 supplemented with 109% FCS and rIL-2
(20 U/ml) and tested for lysis of K-562 (a), PC-3 (b) and PC-10 (c) cells at 0,1 and 5 days of
incubation period. Tests were performed in $'Cr specific release assay. Each value
represents the mean+S.D.. O, control; U, stage I ; ®,stage Il ; A, stagelll; A, stage
IV. %, p<0.05: significantly different from control.
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Fig. 6. Changes in cytotoxic activity of RLNL by rlL-2.
The experiment with RLNL (1 X 10° cells/ml) was carried out at the same conditions as in
PBL (see Fig.5). Target cells: a, K-562; b, PC-3; ¢, PC-10. Each value represents the
mean+S.D.. O, control; ®, metastasis (—); ®, metastasis (+). *, p<0.05: signifi-

cantly different from control.




ffifs B ERAM, BTy > EY o SBRO UGS 261

regulatory Mg & L THEAORERZOREICHS
LTBY, ZOBEPLLE (T4/T8) OEEHNEEE
EOGRIBHEDIEEL D32 L EZ 5N T3, il
BETIE, IVEEAIZ 8L T T HEEEORD R U
5T T O suppressor MDD 2 H & D RIFLED
EF2&72LTw3arEbh3, HELBEREEIBL
T & JEIRREIRR I8 - 72 TR CRIBR O AED 2 S
THE D, EAH DETL gL E D T HRER
HEHERICRIATHwBE L3 TH S,

—77, NK g, EEMIICNT 3 £E0 5 ARE
HOBEREZ->TWw3 D THD, Takasugi 5
XD in vitro BT AIEFEE MY o 8RO EEHGIC
HT2EEENME SN, b4 < Kiessling 591
X D natural killer (NK) #ifg L g% &7z, NK#
RIOBEE L U T, BB O REEHREE (immunological
surveillance) 21z 2 & E53% 2 & h, BRI,
1NKEEOBWX —F ey ATI, EE~ VAL
L CHARBREC(LERBESMEL T L2022, 2)
NK #ge % /RIB ¥ 2 Beige v 7 A X BHEEE T3
ARRTEBBBELRT LI L®, 3)k biXB
2 NK fifE o #IRAY KB TH % Chediak-Higashi

(o]0} 5

-

50

Cytotoxic activity of PBL
(*'Cr specific release(%))

I A

(0] 1 3 5
Incubation period(day)

Fig.7. Augmentation of cytotoxic activity of PBL
against PC-3 cells by OK-432.
PBL (1Xx10¢ cells/ml) were cultured in RPMI-
1640 supplemented with 10% FCS and OK-432
and tested for lysis of PC-3 cells at 0, 1, 3 and 5
day of culture period. Tests were performed
in $'Cr specific release assay. Each value re-
presents the mean+S.D.. @, no addition; 4,
OK-432 (0.05 KE/ml) added; o, rIL-2 (20 U/m])
added.
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Fig.8. Augmentation of cytotoxic activity of

RLNL against PC-3 cells by OK-432.

The experiment with RLNL (1 X10° cells/ml) was

carried out at the same conditions as in PBL (see

Fig.7). Each value represents the mean+S.D..

@, no addition; A, OK-432 (0.05 KE/ml) added ;

0, rIL-2 (20 U/m}) added.
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Fig.9. Production of IL-2 in PBL and RLNL from patients with lung cancer after treatment

with PHA or OK-432 in vitro.

Lymphocytes (1 X 108 cells/ml) were cultured in the presence of 0.19% PHA (a) or OK-432 (0.
05 KE/ml) (b) for 48 hr, and culture supernatants were tested for IL-2 activity. —O—,

mean+S.D.. * healthy adults.
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Studies on the Induction of Tumoricidal Activity of Peripheral Blood and Regional Lym-
phnode Lymphocytes in Patients with Lung Cancer ~ Yasuo Hashizume, Department of Surgery
(I). School of Medicine, Kanazawa University, Kanazawa 920 — J. Juzen Med. Soc., 95, 251267
(1986)
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Abstract

Functional cytotoxic activities of peripheral blood lymphocytes (PBL) and regional lym-
phnode lymphocytes (RLNL) in lung cancer patients were studied using various immune para-
meters. As parameters, identification of lymphocyte subsets using monoclonal antibodies,
natural killer (NK) activity, induction of lymphokine activated killer (LAK) activity by re-
combinant interleukin 2 (rIL-2) or OK-432, and production of IL-2 were evaluated.

In analysis of lymphocyte subsets of PBL, OKT3-positive cells (peripheral pan-T cell) and
OKT4-positive cells (helper/ inducer T cell) decreased and OKT8-positive cells (suppressor/
cytotoxic T cell) increased, resulting in decrease of T4/ T8 value in stage IV patients. The
decrease in NK activity was observed in relation to the progressing stage of cancer. When PBL
was incubated with rIL-2 or OK-432 for 3-5 days, the cytotoxic activities of them to PC-3 and
PC-10 cells (NK-resistant human cell lines) were enhanced as LAK activities. Ability of PBL to

produce IL-2 was extremely low before operation of lung cancer, but it was recovered in some
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cases after the operation.

In analysis of lymphocyte subsets of RLNL with metastasis of lung cancer, OKT3-positive cells
and OKT4-positive cells decreased and OKT8-positive cells increased, resulting in decrease of
T4/T8 value as in the caseof PBL.OKT4-positive cells of RLNL without metastasis was significant-
ly increased in T cell subsets. NK activity of RLNL was not detected, but LAK activity was
clearly induced by rIL-2 or OK-432. Ability of IL-2 production in RLNL was 10 to 100 times
higher than that of PBL so far examined.

From these results, it is suggested that immunotherapy using rIL-2 and OK-432 is useful for
lung cancer, and that regional lymphnodes play a role as a biological barrier against systemic

spread of cancer cells.



