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[ B 351 2R MM Y >/ Bk (peripheral blood lymphocyte, PBL) o B S Mg T
ZRBEFNIEBESORESE, 77250 F5— (natural killer, NK) #lESEB LI Y 2 EF+ >
FA ¥ —uA *>2 (recombinant interleukin 2, rIL-2) ##, OK-432 (IL-2 FEWHE) fEDH 5
REDY) v BREEMITESE % (autologous mixed lymphocytes tumor cell culture, autologous
MLTC) THE s N2 MRESEYE, =/ 7o —F kst 3 Y CONBREROSER P REEL LT
B L. 3, BFRARE (adoptive immunotherapy, AIT) O EEKT 71 & LT, BIl%kE2A
WTEBY BRI DBEE LY kA 4 VML % 5 — (lymphokine activated killer, LAK) #ifa o
BRSNS 2 FUEBSHE 2ARET L 7. PBL 2 BMCHEL T b, NK B0 & © Bl 2
HifE - B CEBMI I T 2 MIGEER I 5 1y, PBL Bk 3 HESENR BB TEW .
Frohiz. Ly, PBL # rIL-2 ® OK-432 HEFT7 A% 2 &, K562 10+ 2 §llaiEsyE
HELEEEND L &bz, b BRI B SIS R LT b 2 il EHsHE s
Jo. 854, PBL # rlL-2 £=4 =4 3¥>C (mitomycin C, MMC) L L /- B EBMEEET
TTHMSERY 2L, HCESMECHL TRVEVHBESEE2RT L7 27 7 —filasHE s n
oo HEEBHIGNL TOMIRBER LB T2 N0 72 5 —§IKE0 ) o SBRER & 1084 &
8T 5L, CD3*, CD8"#ifasss¥im+ 2 o XL, CD4*, CDI6* MIMDEL 1 shre. RN
DERBELICBHES N EEEBEBICH T2 H0 Y Vo SBREVBE L 27 = 7 & — @O S E
P& BB E 1081 TIRE Lz, 10510 5 803 T EIRIIESE Y  SBRIE AR s L LAK A B v
ABITECIEBEIEERZD. 27, HATS LAK M2 NS €32 Lo k- TEEHIEEY
HWINL 7. U EOR#D» S, BBENCEED S ENRISEREYE (biological response modifier,
BRM) 2> THEINAL LT 27 ¥ — OB BEIINT 2 AEBREDO GRS TR S AT

Key words lung cancer, interleukin 2, 0OK-432, lymphokine activated
killer cell, chick embryo assay

T EE L CEMOERICH DY, 20F% b
TRTH?. 20EEQVEDE LT, —BIZEE
BETREEORBEE I IREEE L L TELL
BETLTO2ZemBIFsn? 2070 o In BIERIC
SAMEREEUS, TORR, EREES TR
LTwa? BEN, »20EE8BOEYEHKEE
FAE (biological response modifier, BRM) % 1>

T, FRENCHEEORSHELIRE T2 itk -
T, MBOERZHIEL L5 LT3, wbw 2 Gk
BEORIOBEENICITON L L DIt o T a2
BT, 4> % =04 %> 2 (interleukin 2, IL-2)
ERGETRERELERS A, ~HEESAS A
I LERMEIZEEL T30,
CDEIBEROTT, BiEah) v o5skoED

Abbreviations: AIT, adoptive immunotherapy ; autologous MLTC, autologous mixed
lymphocytes tumor cell culture ; BRM, biological response modifier; CTL, cytotoxic T
lymphocyte : FCS, fetal calf serum ; IL-2, interleukin 2 ; LAK, lymphokine activated
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EE T AREEE A EET 5 L ik, EREY
HTT 3 LTELHTEETH S, AT, V2
YEFY A4y —04F2 (recombinant IL-2,
fAL2) wk hgEHEshd Y v Rh 4 EELES T —
(lymphokine activated killer, LAK) EH
0K-432 THHah 3 OK-LAK #ifgs L f rlL-2 &
HOESEEOESEETHEY SN A MRBEET Y
+ 8k (cytotoxic T lymphocyte, CTL) ® EHCIEH
M B MRS EIEYE, ) v SEREERRIC DL T
R L, 25k LAK filix e BFRERED
EB®EFLELT, BIEEAVCHADY ¥/IR&ED
= U7 LAK #if0 B SISt v 5 FUESE
oWV THREEML.

@b & UHE

I.x ®

1988% 2 A X D19894F 3 A % TRERKEE N
WAL, REERENCIE LB ERND S
B ERNERY L, ZORBIMS & IR EH
Fo. WEIE, B4R, LT HIT, FEEIZ4A~TIR
(E#963.6%) Thove. FEMABREE, RTLEE
190, JgsE23F, SRS 4 B, KNS 2 61, /M
g3l Th D, WEASEE, WEREVY RN
(1987) 12 &% TNM S iz ko7

. Y BROHE L SBERORAE

SkHIm Y > - $Bk (peripheral blood lymphocytes,
PBL) @ 4B X Ficoll-Hypaque FLEZE. LI & D
Fotr. REIZEIERED BE S SIRIM LIz~ Y VIR
M 20~30ml %, 0.1M Y > BB E A B H RIE X
(pH 7.4) (phosphate buffered saline, PBS) T 2 &z
#W L, Ficoll-Hypaque ¥ (FLE1.077) (Lymphopr-
ep, Nyegaard, Oslo, Norway) L ic#» WEB S
&, 400Xg T204MELE, PRBERRL, =¥
)y 200U/ml, ¥ ¥ <4 10ug/ml 2L
RPMI-1640 # (Gibco, Gran Island, New York,
US.A) T3 E¥SRL, BERESBLL, ROT, B
% 6cm O 7F AF w2 ¥ v —1 (Falcon, Oxnard,
California, U.S.A.) & RPMI-1640 % 5 3 < B ¥,
7@ b BigskigEw s AL, 37C, 5% CO.TT
1| ERRES, EREFERL TSI AT v 7 (EM
BEkkLr. FEMNEMEEERE 200}Xg T55H
BOLAE®, 2OhBEEFEBHLELLFRRELE
(heat-inactivated fetal calf serum, FCS) (Gibco) #

10% MR = il % 72 RPMI-1640 #RiCFE S 72,

. BCESERODRE L VRREE

BB X 0 IRER L 7o EREBEERD 5 ik
BEMY v <fi£10% FCS %0 RPMI-1640 ¥ T
WIS ERE L, REAALIICT Imm BECET
WLz, chxl1%ayy 7 —+ (Sigma, St
Louis, Missouri, US.A) 8 & 1F0.02% DNase
(Sigma) % &t Hanks ¥ 10ml i TITCT3053H
4 v % 2~_—hL, RPMI-1640 ¥ T 3 EI¥EE L 1%,
&EAxvy a2 (NBC T#, KR THAL, 10%
FCS /0 RPMI-1640 ¥ % fi\ > 7o BB # R TR
i, EE, 1~2BEMTHRMEHERIEEB TR
L. Trypsin-EDTA (Gibco) 4L\ THAREER IZ L
b0 R ENEKE L UET ) v SRIEER RS
#% (autologous mixed lymphocytes tumor cell
culture, autologous MLTC) Zfw7z.

IV. +F 25 )% 5 — (natural killer, NK) #ifa/F

o RITE

Ficoll-Hypaque HEZ LG L DL 72 ) ¥ 8
B %10% FCS 0 RPMI-1640 ¥ T 4% 10° cells/
ml SEEL, 20 100x] WEIGTEER A 707
L —} (Falecon) O&RWAMEL, =7 =2 % —Hild
YUtz —F, BWE e U CRBRER (in vitro) T
PEAEE L M REIURHRERO K562 2w
7o . 4%10° cells/ml EE @ K562 i EZFER 1ml
=, 100x Ci @ Na, ®CrO, (100 1) (New England
Nuclear, Boston, Massachusetts, U.S.A) Z/lZ,
37°C, 5% CO, FT1EMA ¥ ar— b+ Lz,
RPMI-1640 ¥ < 3 E ¥ ¥ L, 10% FCS iMm
RPMI-1640 Wi s € b 0% “Cr % K562 f
RIEEEYS = L7z, BT, 1x10° cells/ml SE I FR%
L= Cr #Es#% K562 Mg 1001 2O
7 xS —HEERE 100 WA (ZORBETET =
7 ¥ —HkE - BRI 40 0 1O B). 3TC,
5% CO, FT4KMEA Y Fa—F L7k, LEESE
Fednd 10041 FEEEERL, LiEHho “Cr BitEZA —
F Ay —h ¥ — ARCH01 (7oA, ®
) THIEL. TROBEERCET SRRN Cr
MEEAEHL T, 2hE NKEREEE: L.

BEK “Cr HHE (%)=
HEHHE (cpm)— BRKHE (cpm)
BAKHE (cpm)— BRKHE (cpm)

X100

killer ;: NK, natural killer ; PBL, peripheral blood lymphocyte ; PBS, phosphate buffered

saline ; rIL-2, recombinant interleukin 2
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BT 2 IR 5 DR RO "CrigiE T, B
sgdEiE 0.1IN HCL 100x 1 #0728 “Cr b &
27U, BRKHEIZ10% FCS ¥in RPMI-1640 ¥
1001 BINZTA Y& 2~ LEROEMERO
SCr WHETH S .

V. RREEH L AROEBREEREORE

1. RIEIMY >/ SBRESREE I & 2 MREEEOH
E

4X105/ml BEDO Y > /SEREFEHWE 0.4ml 210%
FCS ¥ RPMI-1640 ¥§0.6ml 2L, 37°C, 5%
CO, TT 7 HEk# L 7. K562, PC-3 (NK #E#H D
b BRSO Eil e k), PC-10 (NK EHiEOE
TR EEEE kSRR, B EEEyE
Bl e L, BEEY v oERIC L A HIREEEEREL
1. PC-3 & PC-10 OFBIRIFEMBRAEMBRHE R ICE
Suik . SEgEEORIER, NK Mtz &
FgOFEEAVWTIT 2.

2. rIL-2 OFMEEC L 2 HREEEORE

4 X10%ml EBED VU > SBRFEHER 0.4ml 12 200/
ml @EO rIL-2 (EEFHME, KK) 0.6ml 2HFM
L,37C, 5% CO. FCTT7THRMBELLY v 5kE T
7x7y—Hifge L, ERCHEBEELHIEL 2.
EriE b Bk, K562, PC-3, PC-10, BCEEM
fEmEw.

3. OK-432 OWRMEEEIC & 2 {IMEEMORAE
4X10°/ml WEDY Y SEZER 0.4ml &
5Klinische Einheit/ml & d OK-432 (o838, =
) 0.1ml »10% FCS #fin RPMI-1640 #0.5ml %
Wy, 37°C, 5% CO, FT7HMBEZELAZY v 3k
Rr7xry—filE L, ARCHBEEEERHEL
7. BEROMARD b AR, K562, PC-3, PC-10, BT IE
Bl .

4. BHOU oSk - BBHIRESEEIC L 2 MG
EHORIE

Trypsin-EDTA fLE L, 1X10° cells/ml 2% L
RECESMEEERE Iml £ 50u g/ml BED< A b
24y C®37°C, 5% CO. FT304MMEL,
RPMI-1640 # T 3 @ges L 2%, 20U/ml BE D
tlL-2 #&%10% FCS #%1 RPMI-1640 # 1ml 2%
BEE, v 4 bvA vy CABADEBEEERL
T 4X10%ml BED ) > SEREEHER 0.4ml 27 1 b
?A4 vy CHLE Y B MR SR 0.6ml 2HML
3C, 5% CO, FTTTHMEELLY vk (2D
BTYNBREIEBAEIZ S © 3DMERLE 2) B2
Zxy gL L, REcHREEETEELL.
iR L FIkgw, K562, PC-3, PC-10, HCEEMH

FaEHHW:.
VI, #5B% (chick embryo assay) (=& %5 LAK #
RoMBEEEDRE

FONODEOoBIE e TERL, MRELONE
DUBEZED TEHERDO YAV 2HLTH lom* DK
ERCIBEERMBLL. ETUH3RRBEE DT
BV CEHLLIBE NS REEOT, REF
ROJF/NFLERT, 2ONMLEIVRBEOER:H
SR L CINARRE & AR & 2 SR L o, IIRIE %
BELTATIRER{ER L. ZOBHUHRREL
OMEDFEEL Lk 2512, BHEAEEBEORR Mo
gEYItT 2HNT, BEE Smm o7 7oy ) v
PEOTHYL-EHCEBEG - BEL . EEEE
SHEBREUXE TER LERE LomMEOME 2 E
DIEEBEH L, WE T 74 v ERET L. UL
OEREIC L D BRATAE L & - HERE EomEMNIZ30
F=I#oonkEagEALT LAKfifg2EAL
7z. LAK Mg sRMm & h 8L 72 ) > BRIZER
% 20U/ml BE O rIL-2 & #10% FCS #m
RPMI-1640 #§rh T, 37°C, 5% CO. FTT7 AfE#EL
eV rsEkERVL. BETAECERELCREL
REBOEREYAIE L, MEE L L EEHEIEE
(tumor inhibition ratio) #EH L 7.

EEELER (%)=
REHOTFHEEEE (mg)
HEEOFESER (mp)

(1 )X 100
p, MEMICEERNAEKEEALL DO EWHEE
L, REIE LT 1B 6 HoZRBIMEHERL, Pl
EEEHL TFL 2.

VI B/ 28 —FUBILE s ) " REROIE

BRI SERICK T 2 EEE S 70— F Ak E
W, flRE S S OREAB L UEEED PBL D
WTY Y oSEREEREEZAIE L 2. 3~5X10° cells/ml i
L) o/ SERIEH 100 ] ICE /70 —F VIR
E10pl ZNA, 4°C, 304MIBEL 72. 2412 PBS
Iml #f0z, v—%—7a—+%1 b x—% — Spect-
rum III (Ortho Diagnostic System, Raritan, New
Jersey, US.A) 12 & - THOEBMEMEA AE L 2.
ERE /7 o—FLfilkid, ¢ THRTHEERS
b0 ThhH, KBmMTHECKEED Leud
(CD3), ~As—=/ A4 »F a—% —THIKIZIGED
Leu-3a (CD4), ¥+ 7 v v —/MEEENE THEICK
ISt Leu-2a (CD8), NK #ilg . KIGtE @ Leu-7
(CD57), NK Mg & CHFFRCKE%ED Leull
(CD16) (Beckton-Dickinson, Mountain View,
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California, USA) %2 7. % 7 , rIL-2,
OK-432 72 BCIEREMIE 2 RN E L 2 PBL 12
DWTHRIBKICY » o SBRERERAIE LS.

VIi. IEEOEBERE

MIESEEEORNEME, FTHELiEeEs
(meantSD) #b > THRL:. REDH2BEDE
PECEESRE I, WEOH28BED t BEEH
L, PRMOBFEERTICE, HBLAH% . Duncan
BEEHEV, BRESULUTEEEHD LHEL.

B i#

1. M ES 0N L%
BERRFMFIB0BICI L, VIBREOR & D R L 7o RS
EDDOCRERBMEY v o8By CEBEERT-
T BEEMEMEE, 1~28CHBY — MRhic s
L, BRS20 3Bk BRI ERS R L T
Wiz, 28ERBE B LSO R A T AR
2Y, EEMEoFTCEEIN: (K1), BERy
BUix228 (73.3%) T, ARG AT LEE 8 & (72.7
%), BRiE 9 B (75.0%), EAMRGHE 3 41 (100.09%), K4
B 1 B (50.0%), /IMERKTRE 181 (50.0%) THD (&
1), NPl X7 2 RRZESBLRTH- 1.

II. K562, sEfhmmintk, BE@EEMcsd s

ARINEEE ) > IRO IR ESEN O LB

FiifeR K8 B L0BID SRAR I U > 7 S Bk % VR AN D B2 38 9 rh
TTBEMSEEL, K562, PC-3 £7:43 PC-10, HEiE
BRI T 2 SN S RN, B 3AE, 70
BICRIEL 2. SERIIEEE Y > /S8R K562 124 2
BEEEREC0%U LR L 228, 7 HEO8ET
YEEFEEORBRED s o, —F, B
ANtk B CESEIC T B S 1 S
THY, 0, 3, THEVFHICBWLT Y K562 124t
THEM LB LUERE (0<0.01) BEEFL - (=
2).

OI. &% BRM HingEY » "HRoBRS

Bt B & 15EI DRI Y > - ¥8R 1z rIL-2, OK-432 5
FUTIL-? E HEEBMEERNLCER 2R T =i
HEL, Y > OSBRI - BT IS T 2 iy
ZEEE L 72

LB e 98

Fig.1. Microscopical findings of cultured
tumor cells. a, Cultured adenocarcinoma cells
showing cobblestone-like appearance at 7 days
of culture (X200 by phase contrast microscop-
e); b, Cultured squamous cell carcinoma cells
at 7 days of culture (X200 by phase contrast
microscope).

Tablel. Primary tissue culture of various cell types

No.of tumors

No.of tumors Culture positive

Cell type tested cultured ratio (%)
Epidermoid carcinoma 11 8 2.7
Adenocarcinoma 12 9 75.0
Giant cell carcinoma 3 3 100.0
Large cell carcinoma 2 1 50.0
Small cell carcinoma 2 1 50.0

Total 30 22 73.3

The tissue specimens from primary sites or metastatic lymph nodes of lung

cancer patients were cultured.
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Fig. 2. Comparison of cytotoxic activity of
PBL against various target -cells. PBL
(1.6x10° cells) were cultured in RPMI-1640
supplemented with 10% FCS and tested for
lysis of K562 (O), PC-3 or PC-10 (®) and
autologous tumor ([]]) cells at 0, 3 and 7 days
of culture period. Test was performed in *Cr
specific release assay. Data are shown as
mean+S.D. *, p<0.01 vs. K562 group by
ANOVA followed by Duncan’s multiple
comparison.

(x106)
34

Number of PBL

0 T T T
o] 1 3

Day of culture

Fig.3. Changes in the number of PBL with
culture condition. PBL (1.6X10°® cells) were
cultured in RPMI-1640 supplemented with 10%
FCS and counted for number at 1, 3, 5 and 7
day of culture period. Data are shown as
mean#+S.D.. (O, no addition; @, with rIL-2
(20 U/ml); @, with OK-432(0.5 KE/ml); A,
with rIL-2 (20 U/ml) and autologous tumor
cells. *, p<0.01 vs. no addition group by
ANOVA followed by Duncan’s multiple
comparison.
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$Cr specific release (%)

¢
Controf riL-2 r[L-2+autologous
tumor cells
1001
J’w ‘L** ‘Ln
s
©
8
o
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£ 501
%
g
@
8
0 %

Control riL-2 OK-432 rIL-2+autologous
twumor cells
1001
J’n ‘Lus ‘Lw

50

SICr specific release (%)

oL 1

Control rIl-2 QK-432 r[L-2+autologous
tumor celis

Fig. 4. Kinetics of cytotoxic activity of PBL
stimulated with rIL-2, OK-432 or rIL-2 plus
autologous tumor cells against K562 (a), PC-3
or PC-10 (b) and autologous tumor (c) cells.
PBL (1.6X10° cells) were cultured in RPMI-
1640 supplemented with 109% FCS and rlIL-2,
OK-432 or riL-2 and autologous tumor cells,
and tested for lysis of K562, PC-3 or PC-10
and autologous tumor cells at 7 days of
culture period. Test was performed in *Cr
specific release assay. Data are shown as
mean+S.D.. &, N.S.; *, p<0.05; **, p<0.01
vs. control by ANOVA followed by Duncan’s
multiple comparison.
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1. BEBBOY) ¥ SEREOEL

) L SBREIE, WTROBRIB LT b EERSA
B1EBECRY T2, 20%7BHE: THRLIHEN
L7z, 1.6xX10° offascEEL2MKL, THEKE
SEIRINEE (FH1.88 X109 wwxt L, rIL-2 #RinEe (FH
2.55X 109, OK-432 #imaf (¥592.27x109, rIL-2 &
HOEEHAERME (F52.34%x100 TRERK
(p<0.01) YV > SEREASANL 72 (K 3).

2. BIEEHI N T 2 MR EE N DR

K562 #ifa% e » L e oBEEtr, &
EINEET32.3+48.7%, rIL-2 ¥INEET49.7+9.2%,
OK-432 HIIEET60.1+11.6%, rIL-2 » B EEMK
WAEET30.729.3% TH o7z, EEMB L HEL
rIL-2 I, OK-432 \MEtc B L CEEEERER
I (p<0.01) iz (B 4a).

PC-3 ¥ % 7213 PC-10 MifE 2 EMMila L L1-B&
DBEEEL, MM (11.422.8%) THRHIZELAY
EEEgr@ADL o0 L, rIL-2 HRME
(46.6+6.9%), OK-432 ¥@NEE 46.2+11.1%),
rIL-2 & B CREBRIYRINEE (32.9210.7%) TREE
12 (p<0.01) IR iz (K 4b).

EoEEMC AT 2 EEEED, MENEE 8.8
2.8%) TRIELAYEEEEEZRED R o DN
L, TRy IRy BERHCEES L. BT,
rIL-2 & B EBRRIIEETIE57.4£8. 5% L& b
BugEEterRLL (1 40).

V. &% BRM HmsgdE) > /IR ] »/{BRERHOD

1t

U yoSEREREE Y | SERERT, MR, L2 RIDE
# . OK-432 yinsgs, rIL-2 » 5 OB R
DB OWTREIT L (R2). WRINEETE, &

HF LB LET /) 70—+ A HEBERROE &
o7, rIL-2 HIEE T, CD3* (RISmT
MR R SE), CD8* (U7 vy ¥ —/MREESETE
Ko RSt #fgssE i (p<0.01) ML, CD¢
(A=A v F 2 —H— THE W RIGHE), CDis
(NK #ifa s & ofFhakic BOSHE) filg2 BB p<
0.01) WA L7z, OK-432 MR L L U rlL-2 L g8
[ELEREINEE T, BERAMOEASL 5N,
CD3*, CD8* filg & Bz (p<0.01) ¥inv ,
CD57+ (NK #ifa iz K iGH#), CDI6* MiE»HE
(p<0.01) WA L7z

V. B &£ 5 LAK lRoEEEEONE

IR E 106 (BE 5 B, RELRE3H, Kk
1, AVRIEE LB ovIRME L DIRIL 2 EE
g% W T, LAK O AEERN (in vivo) 128U 3
FUEEEMS 2 BIMR I X DR L. Filo 5 Bk
MEREORMME D ) o 5kE 8L T rIL-2 L3t
7 BRERE T LAK 2 ER L. §idRoRE
EEML CHINI0E B O ZEHINSRE L icBHE
L, BiEE 3 BEw{Esl L LAK #ifg® 1~3X10°
MEERE o MERICRE L. BRE®R4IBECHE
Li-EE R L CHEESREHEL:.

rIL-2 20z FwiEE L) V%8R (EH PBL) %
BE LB LT LAK i85 L-HTE, 10
Bl 5 Bl & D BOUHEBSESED S, 28R
®ip ¢, 3fhc LAK il #5ic & Y EES AT
ZERENBLN (3. —FH, BB IA LSS
Vs, #5733 LAK Ml 2% 2 2 LlRACEE
LTHEESREOEEARD sz (R5). ZOER
B/E W, LAK fiBORESSRORRICE T =7
5 — il BB O RN EECH B I L ETHRL

Table 2. Changes in phenotype of PBL stimulated by rIL-2, OK-432 or rIL-2 plus autologous

tumor cells

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

Group
(a="7) Leu-4 Leu-3a Leu-2a Leu-7 Leu-11
(CD3) (CD4) (CD8) (CD57) (CD16)
Preincubation 53.3+4.5 33.2£2.9 22.6x3.7 21.7+4.1 14.1+3.1
No addition 58.67.7 36.4£9.3 26.4%4.7 21.6+6.9 14.0£1.6
With rIL-2 70.4+7.8*  27.0+4.5%  47.0+8.2*  27.9+3.8 8.1%2.7*
With OK-432 61.2+£5.8*  32.7%3.1 32.64+6.2* 17.4+4.3* 8.7+3.6*
With rIL-2 plus auto- 74.9+6.3*  31.7%6.7 47.618.7* 13.3£2.7* 6.0£2.6*

logous tumor cells

PBL (1.6 X 10° cells) were cultured in RPMI-1640 supplemented with 103 FCS and rIL-2, OK-432 or
rIL-2 plus autologous tumor cells. Data are shown as mean+S.D.
* p<0.01 vs. data of preincubation by ANOVA followed by Duncan’s multiple comparison.
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BN, SEORRTEESEAL2HB L U LAK
FBEOMENEL ORGPl BTk
77 —HROLFERTFThr ol Z ERNED—
BrLTE2ONS.

% -3

Takasugi 5" I DV BEBRERNCB I 2EE Y > 8
soOBEEMC T 2 BEENBE SN, bR
Kiessling 5% 2 & b +F 2 2 v ¥ 5 — (natural
killer, NK) #ifg & §y# & L7z NK #ifEid, EEMAK
ENTAEGEOERBEANOBERE Z>TWEHD
T, WRfE LW EEHE N T 2 G ER e RET
29 koT, £EMICBITS NK filRZEERED
TMHRCERAL T2 DO FHRME, EBORLEL &
ELTwAAREMSE REE NS . BEHE DO NKE
iz ow Tk, BEY, FEY, REEY, Mgy

%)

Tumor inhibition ratio

1 2 3
Number of LAK cells
Fig.5. Positive correlation of the tumor inhib-
ition ratio and the number of LAK cells using
chick embryo assay. Three cases of data
performed at the same condition as described

in Table 1. are shown.

4
(x109)

Table 3. Antitumor effect of PBL using Chick Embryo Assay"

DEFICOVWTORENHD, WTFRHBOETE &
i NK EHRETT2EACHE L s8R T3,
NK #ifaES2ETa € 3 HE L LT3, #HEEEK
BV vy —MROHES, Rilnho TEER
BHEERYRFORY 750 F 4 YOBEED, BEE
RE 2 rORENRHZ. Ebi2, RBRERTO
NK e s o fIE I 1 B0 = U T K562 #fas
EOBMFBOMPEIA G HNE I EHNEL, & rOHE
EEBME N L T NK fliniiEgt e RET 2
DHREE LR . AEIC VT, FIKRMEL DS
ERET- - BCEEHR MR - LT NK M
FaOMEEEN 2 RE L 7258, K562 il % BEa04H
ELRBA LU, B A CHBRESEERED >N
ol Tabb, ECEBMECT 3 NK#ik
FEHRI0%UTTHY, Zhiz NK@BREfED b
B R Mk PC3 Milas LU ARTE LK
EEEEEMELO PC-10 #k MM e L7
NK MBSt » 1 ZZEBOBETH 7. LT, B
FEORBM P ICEET 2 NK#KETR, BEENCET
L7 BB T 2 Bt EEE s T L
BEARTRETHZ LEZ L.

—7, BEEFETOET U7 NK IO EE0HE
BENE L OHMBOFFCEL T, Grimm 59 HE
BdH 2 F 7 —MEBEOFELRE L. BEERBMI
VuosEkE IL-2 FETIC3~4RMEET2 e, B
COEBES b & NK M ER Y O & 858
BEEET 2 MENFEINL. ZOHBIZETRES
PEre7, LAK fifgefpsni. Zofigos
fEBEEED R~ b A3NEMY NK fiflzk v#Es
MRS, HOESNRO AT AEESMEE
BELI2BMUELL, EROBERERISICE T3

Control
Cell Number of o

No addition group LAK cell group

Case Age Sex

type PBL injected Tumor weight Tumor weight Inhibition  Tumor weight Inhibition

(mg, mean+8.D) (mg, meantSD.) ratio (%) (mg mean+SD) ratio (%)
1 53 M S 1.05x10* 22.1+10.5 23.7+ 6.3 ~7.2 16.1+ 7.6 27.1*
2 59 M A 1.2x10 26.7x+17.3 27.6+ 8.5 -3.5 13.3+ 9.3 50.3*
3 70 M E 1.0x10* 34.2%+ 9.0 27.0+14.1 21.0 22.7+10.5 33.6*
4 50 M L 2.7x10° 20.5+ 3.5 23.1+13.4 —-12.7 20.2+ 4.0 1.5
5 69 M A 1.25X10° 24.1+ 7.8 39.5+20.6 —64.0 25.4::12.3 —-5.5
6 57 F A 2.0%x10* 14.1£ 3.1 4.5+ 2.7 68.1* 4.7+ 3.1 66.7*
7 71 M A 5.0x10* 33.5%10.6 30.9£10.9 7.9 33.2+ 6.7 1.0
8 T2 M E 1.3x10* 3l.1+ 9.9 25.7+ 4.7 17.4 31.5% 9.0 -1.3
9 78 M E 2.0%x10* 18.3+ 9.3 13.8+ 8.0 24.6 27.3+ 9.4 —49.5
10 57 M A 1.5X10* 51.8%10.7 29.1+ 3.1 47.7* 41.0+ 5.2 20.9

1) Tumor cells were applied onto the CAM of 10-day-old chick embryos. Lymphocytes were injected to blood vessel on CAM 3
das after tumor transplantation. Four days later, the tumors were excised from the CAM and weighed.

*, p<0.05 vs. control by ANOVA followed by Duncan's multiple comparison.

A, adenocarcinoma; L, large cell carcinoma; E, epidermoid carcinoma; S, small cell carcinoma
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Abstract

The tumoricidal activity of peripheral blood lymphocytes (PBL) against autologous
tumor cells in lung cancer patients was studied using various assay methods. Natural
killer (NK) cell activity, induction of cytotoxic activity by recombinant interleukin 2
(rIL-2), OK-432 or autologous mixed lymphocytes tumor cell culture (MLTC) and
identification of lymphocyte subsets analysis using monoclonal antibodies were assayed.
As an experimental model of adoptive immunotherapy (AIT), the tumoricidal activity of
lymphokine activated killer (LAK) cells, induced from autologous PBL against autologous
tumor tissue, was studied using the chick embryo embryo assay. When the PBL were
cultured without an inducing substance, cytotoxic activity was not observed against
NK-resistant human lung tumor cell lines or autologous tumor cells. Therefore,
spontaneous tumoricidal activity of PBL was not expected. When a 7-day culture of PBL
stimulated with rIL-2 or OK-432 was used, their cytotoxic activity was greatly enhanced
against NK-resistant human lung tumor cell lines and autologous tumor cells, as well as
K562. When the 7-day culture of PBL with rIL-2 and autologous tumor cells treated with
mitomycin C (MMC) was used, the cytotoxic effector cells with the strongest tumoricidal
activity against autologous tumor cell were induced. Analysis of lymphocyte subsets of the
effector cells cytotoxic against autologous tumor cells showed that the CD3* and CD8*
cells increased and CD4* and CD16" cells decreased after incubation with rIL-2 and other
stimulants. The antitumor activity of the effector cells, induced from autologous PBL, was
studied against the autologous tumor tissues implanted onto the chorioallantoic membrane
of chick embryo. In 5 out of 10 cases, the tumor inhibition ratio was higher with the
injection of LAK cells than with the injection of lymphocytes cultured with no addition.
The tumor inhibition ratio correlated with the number of injected LAK cells. From these
findings, the effector cells induced in vitro using various biological response modifiers
(BRM) may be useful for immunotherapy in lung cancer patients.




