Studies on Tumoricidal Activity of
Tumorinfiltrating Lymphocytes and its application
to lung cancer patients
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ffRERRE ) » SROFEEEEORE &
T DRIE BT 5 05

SRRFERFMABEE-BE (EF 85 B9
B 4 E —
(FRE 2 #£10 529 A1)

FBRE T 2MEREL L T, LOMRNEBFRASRELTED 2 L OEBREL LT,
JEBBRE U >3k (tumor infiltrating lymphocyte, TIL) 2l e L&Y L/ SBROEBEBRDF F o
7V % 7 — (natural killer, NK) &M%, U > &% 4 > RiEL + 7 — (lymphokine activated killer,
LAK) #EM, BB (autologous tumor, AT) W+ 2 HIEEEM L S NICERH Y —F —IZOWT
RET L. Z0FER, TIL © NK EHIEFEY /98 ) > /98 (regional lymph node lymphocyte,
RLNL) & F#RZRIBM Y > 293k (peripheral blood lymphocyte, PBL) it L THEIIE S . 2 DOH
B EE IS LT 2 2 B 622 o7, UL, TIL % OK-432 $2 02 ) 35 £
¥ MM ¥F—n4Fr- (recombinant interleukin-2, rIL-2) AT T T 3 - (RLNL © PBL #
ROl BE L KT 2 L HEICE VLY NK Ei, LAK 3B, AT i3 2 H2520% B L 0 §15a % 5
BB EeNTER, TIL ORE~——id T MIEECTHD, B~ 07 7y—y, 8512l
NK #ilD~—2—%b2) Y SHRIETH-7-. BBIZL->T T HEOBESHS L, BiziMei
(Cluster of Differentiation, CD) 8 Byt osERICHEINL &, M DRSS, TIL ik AT 048
FEEE2 D) VS HSEET 2 WEEM S E X 5 ht . 22 CPBL2AW T TILOY Sar—v gy
(V) R BRBEEERR) 2E8 L, FEIAL) O HROMPREEEEL P EMcBRNE L, TIL 0%
BLHEEL:. FEENLT 0V =22y 7 B (allogenic effector cell) DABRIMELIZST T 2 ¥E1E
i, NKEMELD L2 LAK B L CRWABEBEFRE2RLE. 2hoD o el d , TIL »525%
THILWEo>T AT e L THIBMBEEE2E T2 LAK B2 BE T2 2 Lo izt o 7.
FRECRBIMT 7 X MEY Yot BRiEEEE L2 TIL BFECEL. List-> THES - ER
£ TIL iz AT e URBENE2E T 2 MBEEYE T Mlar—SEET 2 2 & BHEE2H, TIL ©
AT wexty 2 MGEFEE G MEEY T #lE (cytotoxic T lymphocyte, CTL) 8 & U* LAK #ilam
BEETHsEEZ oML, TIL KL 3 BFRIEEROBRISH & LU CREMERELBE ORI
TIL-LAK #ifE+rIL-2 #FEAL, MADHEE 2D /.

Key words interleukin-2, lymphokine activated killer cell, antigen-specific
cytotoxic T lymphocyte, tumor-infiltrating lymphocyte,
adoptive immunotherapy

BREORERII—RZETLTW 22, MEaE BRM) W THRIEL, #04&FER4ALEI v LS &
TRABEIRBIENT, ~BEWTHSE. 0L TOHRANREREOBKATNE(naA TS
ETLTO2MBEEDRENRTE, WbOb4EY Fo. BMETHEEFUA, OK-432 AV TOEKRE
FRIGEBEH Y E (biological response modifier, BEBRS2aN, 2OEPEEREL TEH00.

Abbreviations: AIT, adoptive immunotherapy ; ANOVA, analysis of variance; AT,
autologous tumor ; BAI, bronchial artery infusion; BCG, Bacillus-Calmette-Guérin; BRM,
biological response modifier ; CD, Cluster of Differentiation ; CML, cell-mediate
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D& BHBRARERECHL, BREESOD
RABMY > /8% —BERMZROHL, Varesrs
P A4 ¥%—uv 4 F>— 2 (recombinant inter-
leukin-2, rIL-2) & & H ICBHARREEL, Vo dd 1w
BR¥E{t % < — (lymphokine activated killer, LAK) 4
REFEL, TNEHUCKED rll-2 L L IZBED
BiRcEL, LAK SRR 25ESErIRZEL, B
BETRD, WbwsEFHRBEEE (adoptive
immunotherapy, AIT) #%, Rosenberg 5912k > T
Alran, ZOBEKEAMZENTER. LaL, 2
DEIR2EREICL2BETREREIZIEL ORIE
BABEC2 ZenlEenicadn, FOEHELLTL
LEETRELIEVHELIA TSN T LS. HETR
BrzOBEREROR, BEFREREOBERICH L L
T, LAK M0 BE 0K EXHMAEAI & 3
R F R RE 2 (T - T &7,

=7, IDLIRRBMY > HREACTORFR
BERE L, BB Y > /%8 (tumor infiltrating
lymphocyte, TIL) #* W T % - FH s h 2
TIL-LAK #1880 & DRSS S, KimY > <
Bk (peripheral blood lymphocyte, PBL) »» & 523 - 5%
Hxha PBLLAK il X DB Z L 28A15 N,
B OBIZNL, —MEREASEBSN, 20K
EBEIVBRTHAZIELMESNT VB,

FwX T, TIL ok 3 LAK B0 FEs X U7
DRFEEEEICE T 2 ERHFREZPLEL, &2
TIL-LAK #fgiz & 2 BT REREOBETH O FH
WERL LT, PEFIOBHMBLE D BRI DV TRE
L. $hbb, Fikts o L - fisEss
TIL 2fiHL , 2 oMlEEFEES PBL, FEY >~
s8Hi Y B (regional lymph node lymphocyte,
RLNL) LHEL, A FhsOEFH~—» — %K
L. T TIL YT av—yarelT
PBL #fwT, UV /B2 BBENTRAEET 2
J iy, BERMRGEEE TS THEsZmHEL,
TREHELT TIL OB 2T 3-8 L.
g7z, BEMEXBEO A SHEHL 72 TIL » 3
WTO AIT %2477,

NRE & UHE

I.% =%
1989410 & D 19904 7 A & T &IRAFHE 4R

R

WAL, HEERFNITE - REEZW S LEm
DI L46FIEFHRE L, ZOERBM, BFY > s
S UESBHEBE . ERORTIE, BH2H, %
B IBIT, FE1345~805% (FII68.45%) TH-1. 5%
HEESAE, RELEEI6N, RE168], BRYLE
1R, RMERE 2 A1, INBRE LBITH - 7.
I, MREURVRD 1987)ic £ 32 TNM 2481
Lok, zoff, WL L TERERA S ZOREMm*
B THREE2TR 7.

II. U "BRosie RHENRE

1. PBL &2 wizfgkeho TIL

BEROD 383 Ficoll-Hypaque FLEBEOBEICL Y
T o7, REERERICERL 2% ) kM m
10~20ml %, 0.1M Y v EREREEHERE K (pH7.4)
(phosphate buffered saline, PBS) T 2 f&lz &R L ,
Ficoll-Hypaque # ()t #1.077) (Lymphoprep)
(Nyegaad, Oslo, Norway) Li#»icEE X ¥,
400X g T02ME L%, FEBEFRRL, <=3y ) ¥
200U/ml, ¥>#~4 > W0ug/m FEML 7
RPMI-1640 # (Gibco, Gran Island, New York,
USA) TIEME®RL, BEERESHL. ROTEE
6ecm D7 F RF v 7 ¥ v —1 (Falcon, Oxnard,
California, USA) iz RPMI-1640 ¥#&% 3 4 { B &, #
D LIz BEEIRIZER 28 L, 37°C, 5% CO, T T 11
RIEER, LHREENLCFIAFy 7 {TEHEE
FrE L7, FETEMRBERE 200xg T5 2HELL
L7, 20WERIEEHLL FKRIRIME (fetal calf
serum, FCS) (Gibco) % 10% #pE =0z /- RPMI-
1640 I FEE S €72

2. $EEY > o%#i Y > 8B (regional lymph node
lymphocyte, RLNL)

AFEERIL L 72 AT Y > o3 % PBS diCIRRIF /¥
ITHIYIL, B A v v 2 (NBC T#, XR) THA
L7:%&, Ficoll-Hypaque LB LERIC & - TR
Z5BEL, PBL YA AEICLY 7525 v 7 3
TEMIgEED, 2hi RLNL L7, &Y v 588
D—E5 o REEBER 2R L, EROETELRE
L.

3. TIL 8 X U EKRESE (autologous tumor,
AT)

WYL - MBEBSL DR cEEr o

WA, BB L EL, PBS T2 EEERL .

lymphocyte; CTL, cytotoxic T Ilymphocyte; FCS, fetal calf serum; HLA, human
leukocyte antigen; HBSS, Hanks’ balanced salt solution; IL-2, interleukin-2; LAK,

lymphokine activated killer ;

MAF, macrophage activating factor ;

MLC, mixed
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Vose? DHFHERETVWT, 0.01% 7 o=y —¥
(hyaluronidase Type I-S, Sigma, St. Louis, USA),
0.25% 2 2 %+ —+ (collagenase Type I-A, Sigma),
0.1%7A4F> U RX 7 v 7—¥ (deoxyribonuclease
Type I, Sigma) 2L 72 RPMI-1640 ¥ THEA %
REVE Y S THYIL, $BA vy 2 THBLE.
WTHIRRERI120.25% b V) 73 > (trypsin, Sigma)
% 10~20ml 2%ML 7% PBS wWiEHEX€, <7 2
Fy I ARSI =7 TCISAHERL 2. LEx 2ME
RO X —¥T2E®EEL, Hanks ¥ (Hanks'
balanced salt solution, HBSS) T 2 E¥t¥ L7, #
DU EFEEML L 72 10% FCS #in RPMI-1640 #ic
BlESE. ROTER 6cm D7/ FAF v 7 v v —
Vi RPMI-1640 ¥ % 5 9 ¢ 1ml B &, I HERK
2Nz, 37°C, 5% CO. T T 1 BefSiseBie, FBWEH
BRLT7ZAFy 7{EMBEEREL . ®iC 10%
FCS #i0 RPMI-1640 ¥ % B\ T, 25%, 15%, 10%
Percoll (Sigma) #{E# L, #h#£h 2.56ml TOEF
L, Eig, 25Xg T7HMELE, LB, TE22h
ThiREW L, HBSS WC2E¥%¥E L. LB D
TIL 2, TE&LD AT %E7.

., MRRBEEENRE

BEENT K562 MifT (KRR L b REMRE
Mgk OMIfAM) * MR (target cell) ¥ LTH
WTFF 25 VF 5 — (natural killer, NK) {E %,
FI#%IC Daudi 52 (& b /v —% v b U S oSBERROH
fatk) =T LAK &% “Cr BEESEC CHIE L
7z. ZDfts, AT, 7o¥ ==y 2 i (allogenic
cell, HEMADT I R MMuani-V > 95k) S 2 iEp
MlEE L TRV 2HBELRIC L. 29, ) ootk
% 10% FCS % RPMI-1640 ¥ T 4 X 10%ells/m] =
HEL, 20 100u] 296RFEER <A 7 071 — |
(Falcon) o7z &L, fE@HERG (effector cell) & L
7o. —75, 2X10%ells/ml ¥ B o 5 5 41 B 22 3 W
Iml 2 2004 Ci @ Na, *CrO, (200 1) (New Eng-
land Nuclear, Boston, Massachusetts, USA) % /m
Z,37C, 5% CO. FTT 1M1 >+ 2 _— L7221,
RPMI-1640 ¥ 3 [@¥e¥ L, 10% FCS %0 RPMI-
1640 ¥ B & ¥ 7z b D% SCr WA R IE L 76
EL7. T, 1X10%ells/ml B ICHEE L #-
"Cr BB IR 1004 1 % 50 FE @M B 7%
100p] Wiz de (2 O & CrE @i & Eaamia i

40 1 1 OELELE % 3). 37°C, 5% CO. F T 4 BSR4 >
Fax—h L%, EEEZERPS 1004 ] FEEEL,
EEFD Cr B2 A — b2y v e—nwy
#— ARC 501 (7w, B WTHEL:. TRO
AERCE IS BEN CrinEsEHLT, 2hy
HEGEEEE L L.

. SCr - Cr FANL
SN (0/) =
R 0= e BT E —"Cr BRI E

BRI B B2 0. IN S8 100 ) 250 Z 72
RD“Cr LB RL, HAKEET 10% FCS %N
RPMI-1640 # 100, 1 02 C 4 BRI 4 > & 2}
L7- B OB Cr B TH 2.

IV. rIL-2 % 1= (3 OK-432 )ifihnsEs 1= & » #RBa(E

EFMEORE

4X10%ells/ml BEDY > /SEREBE®E 0.4ml i
20U/ml BE®D rIL-2 (EHFHEME, KFE)0.6ml %7
i SKE/ml #E O OK-432 (485, ) 0. 1ml
(+RPMI-1640 #0.5ml) Z¥boL, 37°C, 5% CO, F
TO5 HMSE® L 7. K562 Mg, Daudi #Hf, AT %
MR L L, 358 VOSBRI X 2 B EE R
ElLl. &7, FAKAE PBL %2 lpg/ml BED
7 4 bA® N F = >~ (phytohemagglutinin, PHA)
(PHA-P) (Difco, Detroit, Michigan, USA) F#EF
SHEBEL, Y7xbbaw, EN#igL LTE
v, fREGEEEEAE L.

V.TIL®>2aL—>3y»

U SBIRSEERBIC L Y BE I LA FEE :
TIL Dy iav—yvar THEHLE. BEAD
PBL (#f%EH&® PBL) % 0.1lmg/ml BED~ 1 +
A ¥y CBFEE, HX) £5FML 7z 10% FCS &
bn RPMI-1640 #idr, 37°C, 5% CO, F T3040 L
7. Z# %k RPMI-1640 #12 T 5 E¥ede L, HigHmpe
cli. ZO@BENPBL #8EPBL & 1:1 k%
5L IEEL, 10% FCS % RPMI-1640 g,
37°C, 5% CO. FTI0AMIsEE L 7. ¥ A PBL /&
#ilg, 2% PBL # TIL L MEFEL,. HBRSFHICE
BRERBR U, &5 II0ABICE#EK % 20U/ ml &
Eo rIL-2 FHET O 10% FCS %N RPMI-1640 ¥z
#2 T, 37C, 5% CO. FTT5AMKEL:. £1-, H
BahBENMREEEEL2 > THROBEE %
WET B0, FRFICEEAD PBL % 1y g/ml 8

X100

lymphocyte culture; NK, natural killer; PBL, peripheral blood lymphocyte: PBS,
phosphate buffered saline ; rIL-2, recombinant interleukin-2; PHA, phytohemagglutinin ;
RLNL, regional lymph node lymphocyte ; TIL, tumor-infiltrating lymphocyte
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BED PHA HETC3HMEEL, 77 A Meaw
. ERoOZ L, 15HMEEL - 8E PBL 21
Mgy LT, 7ovz=y 7 I (allogenic
target cell), Daudi #i#8, K562 #ifgizxt3 2 MigEE
EEERHELL. 72, WBL LT, 10BROEHE
PBL %, BEEESTOT W L AEISEAMEE
LT, 7u¥z=y 7iZKHE, Daudi fifg, K562 #
faizsds 2 MG EEERHIE L /2.

VI, 8/ 8—FLiElc L 3 1) o "\BRBHEOHE

FfERE DRBEHEB L D FREL 72V v RS EPO
VU SHESEEL L) VBRI T 2 REE S Y
o—FAPEEEVLRE L 7. 3~5X10°%ells/ml 12
BERRLLY oS BREBER 100pl i/ 70—
LA 10ul 2002, 4°C, 30MBELL. Zhiz
PBS Iml 0z, v—F—7o—H%4 b A—F—
Spectrumlll (Ortho Diagnostic system, Raritan,
New Jersey, USA) Iz & » THIEBEMBEEEEL
To. ERHE 70— VHRIE, TARTHRTELE
wanib0Thy, FEM T MCHRENL S
#£ (Cluster of Differentiation, CD) 3, CD2, CD5, ~
NrS—f4 ¥ F a—¥— THRECHERGZ CD4, 7
vy o—/MlaGEE T MlgcFRey% CD8 (Ortho
Diagnostic system), NK #ii@ (natural killer cell) 12
AR CD57 (LEUT), CD19, NK #lifg K OM#F BRIz
¥ EK 7% CD16 (LEULL), B Miltic & R/ & CD20
(LEU16), B #ifg, B2k, =27 o077y —Y RUEMEL
T iR BENZE b)Y >/ s5HE — DR (human
leukocyte antigen-DR, HLA-DR) (Becton Dickin-
son, Mountain View, California, USA), NK #iaic
¥ REY7% NKH-1 (Coulter,Hialeah, Florida, USA) i2
W HHEER L.

Vil. LAK #ifzn XBFHH

1. PBL D5rp#

Fig.1. Automated high density cell culture
system (SHC-1).

K

72y Fenev—5— IBM 2997 (HA 7 4
E—x A, BE) 2AVTHESREE LD QMRS E %
FRELL, & 512 Ficoll-Hypaque LLEZELEEIICL D,
PBL #77BEL /2.

2. TIL ©O4rE

MBS EHE L MEREFT LD, ke ER
L, Ficoll-Hypaque [EERLEIC LY, TIL %2458
L7z,

3. EEEEHEMEEEY AT A

SEOMRTHER L - SEEEFHRSEY X7 4
X, BERTEMRETEEE SHC1 (BERER, &
#) TH 3 (K1). SHC-1 3EBHEANTRA Y —F5— %[0
HEv2BETHY, BEBORBEENCTRD
na. EEERO pH, BHFERE, BEL CRERT
=y —Ah, RE—EORERFCEZNE. 20
BEBRERAVT, RHEL2Y > oERkE 10000/m]
D rIL-2 EFcEE L.

4. LAK D EX

BEE1~2:EBCEEES PBS THEL, Ml
FER L. EURE #17: LAK #ifgiz, Mk,
BEEYE, HEHRE < — 7 — (phenotype) % £ &2 HIFE
L.

VIl #TEFmE#EE (AIT)

LEOFHEIZ LD KRICHE - B2 niz LAK
i, MEARL—> kD BERERICEALL.

X. ARENERERE

MlEEEEEOREMBEE, FTHELHEERE
(mean®SD) b o TRLL. WEDHBHFEDE
BEERECE, t REEXAY, ZHBOBTEERTE
&, DB, Scheffée DHBELLEEEAY, £K
x 5% UTZREEDY £ L1z,

B ##

1. i ) >3k NK i&HnEE

SCr RHE 2B L L7 BE 76l PBL ©
NK 7EHI330.5+9.9%TH Y, 20% LA L iEH % &
TOKRL, 82D R 9EAD RLNL O
NK {EHi314.0£7.2%, MEBaH2280 TIL ©
NK #EMH1314.7£5.8%TH D, PBL L THE
2 (p<0.05) €2 - 7z (E2a). %7z, Daudi g7z
WY B IS EEE I, MEEE 640 PBL TI19.5
+8.2%, EBETH L 8EARD RLNL T13.8+%
8.8%, fimEE21H0 TIL T12.8+£5.7%THH, ©
TR 20%UTOEHMETH -7z (K2h).

II. OK-432,rIL-2 Fhnsk# (- & » TIL o#EiEE

E oA
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OK-432,rIL-2 #¥RHIL T 5 BRI L - M 2
22A® TIL =5 &, K562 #il2, Daudi §08, AT i
T BEBEEM R MR L 7. K562 M1+ 3 35 4k
(NK-LAK ¥, $5 i, 8z NK &) 12, 85
MBEL4.745.8%, OK-432 WRIMEE28.5+14.1%

(a)

(%) K562
50 p— I * |
- *
s 40
©
©
o 30
%
8
2 20| I
4 .
O
10 |
| | ]
TIL RLNL PBL
(n=22) (n=9) (n=7)
(b)
(%) Daudi
50 |-
2
3 40 |-
]
©
o 30 -
%
2
2 20
>
o I
10 +
| l |
TIL RLNL PBL
(n=21) (n=8) (n=6)
Fig. 2. Cytotoxic activity of lymphocytes

before culture. (a) NK activity of PBL,
RLNL, and TIL in patients with lung cancer.
(b) cytotoxic activity against Daudi cells
PBL, RLNL, and TIL in patients with lung
cancer. PBL, RLNL, and TIL were tested for
lysis of K562 cells in ®Cr specific release
assay. 100% : experimental release=maximal
release. Data are shown as mean+S.D.
*, p<0.05 by ANOVA (analysis of variance)
with Scheffé’s multiple comparison.

rIL-2 FRINBE32.6 £14.7% TH D, SIRMEE & His L
T OK-432 #RNE%, rIL-2 MBETHEIC (p<0.05)
BEEEOM®HRD 5> iz (®3a). Daudi §HFTIC
T 2IEME (LAK &%) i, \IENEEL12.8+5.7%,

OK-432 #RINEE3L.1+£14.1%, rIL-2 ¥ANEE3S. 7+
12.3%CTH H . MEURI0BE & B L T OK-432 ¥AnEE,

rIL-2 BRI TE R (p<0.05) EEEE OB 1R
BHoh7z (K3b). AT 203 2353, EIRMEE .4+
3.5%, OK-432 WMN##16.7+7.0%, rIL-2 wines
21.5£7.3%TH Y, fEFEIEE L B L T OK-432 5
I, rIL-2 WINBETHEREIC (0<0.05) EEEM O K
T o 7 (”3e).

(a)

(%)
100

K562

*

*

Cytotoxic activity
[4,]
o
[

I

Control OK-432 rIL-2
(n=22) (n=20) (n=22)
(b)
(%) Daudi
100
> [ *
= *
s 1
©
g 50 |
8
0
=
(@]
Control OK-432 riL-2
{n=21) (n=19) (n=21)

Fig. 3.
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ML LT, PHA 2ML T3 HEEEL THHE
{ftxerBEHZHO PBL (PHA 73 X ) (PHA-
blastogenesis, PHA-blast) izxt¥ % TIL OfifEE
EMERAELS. PHA 775 R Micitd 25, #&
YRINEE2.1+£2.0%, OK-432 ¥ing¥2.0+1.2%,
rIL-2 FNEE4.026.0%ThH D, HlEBEEM®IZIZE L
AXEWHDEEZ SN (F3d).

Fi:, EBERADRVSEARD RLNL & 7 ADM

(c)

(%) Autologous tumor
100 |-
Fy
=
S ke
40 I e
g 50 %
2
>
Q I I
1
Control OK-432 rll—-2
(n=18) (n=18) (n=19)
(d)
(%)| PHA blast
e
E
°
® 50}
)
=
8
bS]
>
O
x x i
Control OK-432 riL-2
(n=8) (n=8) (n=8)

Fig.3. Augmentation of cytotoxic activity of
TIL in patients with lung cancer by OK432 or
rIL-2 simulation in vitro. TIL (1.6X10° cells/
ml) were cultured in RPMI-1640 supplement
with 10% FCS and OK432 or rIL-2, and tested
for lysis of K562 cells (a), Daudi cells (b),
autologous tumor (c) and autologous PHA
blast (d) at 5 days of culture period. Tests
were performed in * Cr specific release assay.
100% : experimental release =maximal release.
Data are shown as mean=+S.D.. *, p<0.05 by
ANOVA with Scheffé’'s multiple comparison.

FEEED PBL 2 rIL-2 2HMLT5 HREEEL,
NK-LAK &M, LAK &%, AT o3 2EME 28
U7, rIL-2 nEE o K562 2 EAME L L2
NK-LAK &M%, RLNL Ti347.0+6.5% T, TIL
D341+ U TRIERTEETH o208, BEER%
»otz. UL, PBLO NK-LAK 75/4:1254.2+9.4%
T, TILOZFhEHBLT, HEIZ (p<0.05) &E%
AU7 (H4a). Daudi ##Es9fkE & U7z LAK S
i, RLNL Ti253.2+13.9%, PBL Ti354.7+
16.1%TH b, TIL 035.2+12.3% L LLEEL T, BE
2 (p<0.05) BE£RLL (K4b). AT it 2iEH
%, RLNL T/331.6+2.8%, PBL Ti333.2+4.2%
THbY, TIL ®21.5x7.3% L HHEL T, EER (p<

(%) K562
100 |~ I * 1
ol
2
S
©
2 50 I I
8
8
>
(&)
| | |
TIiL RLNL PBL
(n=22) (n=5) (n=7)
(b)
(%) Daudi
100 — * \
—*
>
=
b
1]
g 50 |-
8
8
>
(8]
| | |

TIL RLNL PBL
(n=21) (n=5) (n=7)

Fig. 4.
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0.05) REE2RL7: (H4c).

. 0 TIL OMBEEEENETS

fIL-2 2%ANL T 5 HRE#E L7 TIL ofiaseis
HEHELT, BENCHEL . BEREVEY
(1987) K L71ch3>T, WS E 21T » 7. NK &%
&, THI, 46.0+11.0%, 11, 42.6+13.6%, 1N
B, 31.0+14.8%, IVHA, 26.2+4.3%TH b , fiins
BRI L2 > TET T 3EAR2EO 28, W Iho
IO EEZE2RD 27 (F5a). LAK EHEE, T
#, 46.6+£12.1%, IIHA, 39.2+8.8%, I, 33.5+
12.4%, IVHR, 27.7+£1.6% Th b , 5oz L 7>
BoTETT2EA2EDL, WIHOMIZ L EE
E2FOLH oz (”5h). AT T 2 kB EE
i, THA, 27.6+7.7%, IIJH, 24.3+6.4%, II4Y,
19.1£5.7%, IVHE, 16.6+2.0%CTH Y, fHEsHESH
KL TETT 2 A2TD 25, wIholie
YEEERRD L, -7 (550¢).

NV, TILOY3alb—gy

YA YA VLR AD PBL B
£ELTHEE PBL 2100 MIESEEL, 25125 B 4

(c)

(%) Autologous tumor
100 |- l * 1
7

Cytotoxic activity
o0
o
I

I

| | I

TIL RLNL PBL

(n=19) (n=5) (n=4)

Fig. 4. Augmentation of cytotoxic activity of
TIL, RLNL and PBL in patients with lung
cancer by OK432 or rIL-2 simulation in vitro.
Lymphocytes (1.6 X10° cells/ml) were cultured
in RPMI-1640 supplement with 10% FCS and
rIL-2, and tested for lysis of K562 cells (a),
Daudi cells (b) and autologous tumor (c) at 5
days of culture period. Tests were performed
in *Cr specific release assay. 100%: exper-
imental release=maximal release. Data are
shown as mean®S.D.. *, p<0.05 by ANOVA
with Scheffé’s multiple comparison.

—
o)
~

—

Q'

%)

©

=1
!
P
[44]
2]
N

D
o
|

Cytotoxic activity
[ S
o o
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Fig.5. Augmentation of cytotoxic activity of
TIL in patients with lung cancer in various
stages by rIL-2 simulation in vitro. Lymphoc-
ytes (1.6 X10° cells/ ml) were cultured in
RPMI-1640 supplement with 10% FCS and
rIL-2, and tested for lysis of K562 cells (a),
Daudi cells (b) and autologous tumor (c) at 5
days of culture period. Tests were performed
in *Cr specific release assay. 100%: experi-
mental release=maximal release. Data are
shown as mean+S.D.. * p<0.05 by ANOVA
with Scheffé’s multiple comparison.
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Fig. 6. Augumentation of cytotoxic activity of
PBL in patients with lung cancer, which were
cultured for 10 days with allogenic lympho-
cytes inactivated by mitomicin C, in various
stages by rIL-2 simulation in vitro. Lympho-
cytes (1.6 x10° cells/ ml) were cultured in
RPMI-1640 supplement with 10% FCS and
rlL-2, and tested for lysis of K562 cells (a),
Daudi cells (b) and allogenic target lympho-
cytes (c) at 5 days of culture period. Tests
were performed in ® Cr specific release assay.
100% : experimental release =maximal release.
Data are shown as mean+S.D.. *, p<0.05 by
ANOVA with Scheffé’s multiple comparison.
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performed in *Cr specific release assay. 100%: experimental release=maximal
release. Data are shown as mean+SD.. *, p<0.05 by paired t test.
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OHEEE, BEAMLEERO TIL k>wWTHELL.
CD3 BEtt#ifa, CD4 BE#ife, CD8 BHEfmAa,
CD57 Bt#ka, CD2 pitefiiE, HLA-DR Bk,
NKH-1 Bt s sginL /248, CD8 fitika
KOREBERTED 2 (p<0.05). CD16 B iEHip,

() (w) | v-0.461+14.313

100 - (=0.646

Cytotoxic activity
against K562 ceils

| [
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Cytotoxic activity
_ against Daudi cells
Fig. 8. Correlation of allogenic effector cells’
cytotoxicity against K562 cells and allogenic
target cells (a).
Correlation of allogenic effector cells’ cyto- -
toxicity against Daudi cells and allogenic
target cells (b).
Correlation of allogenic effector cells’ cyto-
toxicity against of K562 cells and Daudi cells
().
100%: experimantal release=maximal re-
lease.
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SHC-1 #{ER L TER & LAK M % KRN
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Fig.9. Augmentation of cell markers of TIL and 5-day-cultured TIL.

-DR
Used cell

markers were CD3, CD19, CD4, CD8, CD57, CD16, CD20, CD5, CD2, HLA-DR and

NKH-1. Data are shown as mean+S.D..

*, p<0.05 by paired t test.
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Table1. Effect of local adoptive immunotherapy through intrathoracic

infusion.
. infused | cytotoxicity | CD3 pleural
case histology LAK cell %) %) CD4/CD8 effusion
NK 14.8
1 633 | ademe 3 ;rilios LAK 268 | 92 11 no change
carcinoma | 3. AT 156
the NK 13.2
same C:(:fn;;a 61631311‘0“ LAK 261 82 1.0 no change
above rem ’ AT 9.5
adeno- TIL .
2. 65% carcinoma | 2.0 %108 not tested 89 1.9 disappeared
adeno- TIL NK 5.2 )
5. 543 carcinoma | 2.0Xx10°® | LAK 125 %0 0.04 disappeared

NK, Natural killer cell activity assayed by cytotoxic activity against K562
cells; LAK, Lymphokine activated killer cell activity assayed by cytotoxic

activity against Daudi

cells; AT,

cytotoxic activity assayed against
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autologous tumor cells.

2, TIL » 5 8FE & i3 TIL-LAK #182  FiiEES bt
REEH &, —HERICHAS LT3 . Rosenberg
HORM/NEBEET Ay A IL-2 2EML T8
BLY TIL OBARERIT, REMB%ED LAK #
ML L BB L T50f5 0 & 100fEDRBEMR 2 R L7
L TWwa. TIL 1& PBL ki~ & NK S0 %
KES, RBEEREBELIEHEhTw2 b0 EEL
han™ rlL-2 #25%592 ¢, NK EHIR ERT
29 EEOHEBVTYH, TIL © NK E#i
RLNL & &bz, 20%8LATTH D, A S50 HRE
FMERIFCWE I LSRBENE. 24, Ho'® i
O L D s3BE L 72 TIL o rIL-2 2L T8k L,
NK &%, LAK M 2REL/- 2%, PBL X0 &
BOEEERTEMLEO L LBEL TV, Ly
U, Pisani ™%, IL-2 2L TH#E LS TIL ©
K562 #ifg, M14 #iln, EFEBEIE, oY=y
7 8% (allogenic tumor) 123 2 HI D452 35 4 13
PBL-LAK #if8 & lbB: L TIEMETH o 72 L& L Tu
%. K562 #ilg 2> NK &M%, Daudi #88 %
#oT LAK BHAREY L L2 5T, ELZOTER
TREE TIL © NK 3% PBL @R TEEICE
<, &7z, rIL-2 MU THEHE L7 TIL © K562
fa, Daudi #Hf, BRIEBMI T 5 MITEEEY
&, PBL-LAK Ml - HBE L CHBICEL L DR
®B7-.

BEATIIESMHIEL HIER T 2 & NKMfE, FUES
£ CTL & X offifsfiEBEsiistans s, &
RETIEBMHII T 212 L 2050, Sshi s
RISl 2. Thif, BEETIETED T #ila
TEPECTEY, RBM T MIBOEL O#EE L
HREICH 5. ChsfBEMEORRE L Tit, HE
ERCBF Y7Ly —HlEO HEP®, HlPo
AIYEYE S &5 (soluble immune complex)®$e < 7
U7 7 —YDEETLZ7ARY T 509 ik EOIE]
R OFTE, (ERBRE™, ML > CEER
N RENTMEOIER»NEZ NS, Y1 b h A
DE»5E T #lgo IL-2 BEEREOERET, 1> % —o
4 %> —2 (interleukin-2, IL-2) v+ 7% — D,
~7 w7 7—YRRIE{LRE T (macrophage activating
factor, MAF) OE£EOET 2 EBBEs A T
20 BANTLRAKDO THRTEHELTHL LD
&% 2 545, Niitsuma, Holmes & %912 & - T g#
Wiz Bacillus-Calmette-Guérin (BCG) # BIFFiE &t
5 ZEil& o TRA Y 7Bk EE#E (mixed lymphocyte
culture, MLC), MR NTE Y > N ERE R (cell-
mediated lympholysis, CML), NK &4 EE + 3
23, BCG O2HHBETHMBEN LV EEEINTSE
D, BERNORENHREFOFEAELTBLTVS. %
72, IL2 228857232t -, TIL OEESE
EEEEEEE R CLMTERY. Zhenl L
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5, BERIZE T3 RENFIITHERTH D, REH
FEPREIIREZIRV B, TIL 0REBSE2E
B EHT I LN TELTESRETRRL T3,

TIL 0BREOBRELBEOTFR L ZHEEND D,
TIL BEERERGO—DE LTEROBELEED
TERLY MRBes»Ty THEF, N BFOETIK
-7, EFEEREEEML, TIL BENET T3
HAnRED N2 LHESINTVER. EEDQFER
BULWTHRPENET T3 IR T, NK &, LAK
EE, AT T+ 2MREEEHE 3B L LETT2
HERERDL. &5z, TIL 5 IL-2 K& - CHH
ENBFEMIHE Y - PHREBEE L
PBL L ER o7 BHETRTIEBHMON TS,

TIL QKE 33 CD4 D 1 > 7 2 — % — T kg
FHEHLVLIZ CDEBHEDFT— - Sy 9— TH
REHT, ThonBLOBRBICEEL TV, fiifE
&0 MEBRTCD B T MRELThE LV
bhay®, FETIE CD4 Bt T SlasSBMiTh 3
EVRIHELH B, g7, BERKRE B Y=
su77—Y, 85 NKfiED~—s—%b2d
ORPETHE. v707 77— wEL TIRHESEY
BHBETELID, BT 23HETKAEA
B ENERTY TIL i T #ESKLSHE L
», Bififa, v7uo7 -3, NK a3 #TH-
Tz k7%, T MlEOEENSMmIE, MER I CD4
Bito T #lass, EFMEMIz: CD8 B4 T M
BELBEL T2 L0HELH 2. TILZIL-2 v
7Y - B G TSR UT L TREI AT, Z
DEHERME TN TR E Z ERTREB I3 Wong
5203 CD4 B TIL 1& IL-2 FHEFCRET S &
K562 #if & Daudi #BFZZ3F L T20% Aol fa 18
EEEERRT Y, CD8 B TIL & K562 Mk &t
LT2%UEOHBEEFEE 2R3 SO0, Daudi
MECEEE2RE& Lo EHWEL T 3.
Miescher 53 TIL # 7 o — > #3% L T, CD4 B
D TIL ©57%13rIL-2 EEA#ER b 5, CD8 BH0
TIL D% MG EEEERTI L XY, L~
TIL 3ERAOBERHER L TWE LHMEL T3,
INSDOZLED TIL FWBEFRBEECL 3
BERORSHFTE 2.

FEWE TIL Oy sav—yarvizsnt, TIL £
FrO7uy =y 7 ERMKECNT 2478 CTL i
#58 NK & (NK-LAK &) &9 % LAK ik
LT DBOHEBEERTZ 2, TIL % IL2
ETTERELTEE SN FEEMBEEE NK &b b
w5 CTL U LAK BHilOoESE%: b2 L OFH %

Bl TOZ LI TIL 2% T 5L, CDS B T
JanERCEML L e FBELEWEEZ N,
L7zdi->T, RESHBTHVOINTW 2% S |
I—=NCE-THEEENB Y VA BROMMEEE I
BrAilroBs LAKEloMREsEtsr oLy
Zoh, HEW CTL 2 b2V v SBREERITr
BEHEENS . BEQY L HOEF Y~ — 0O
Fiwkar, IL2FEETCEELE, Eibshs
TIL i LAK #ifgx w3 X0 b3, CDS Bito
CTL ’REZHTH2 L RBERT VB, b L
WEE2HEEET 2 &, TIL 0EET 2 HEEME
FEEELD T MRRBECREESL, B0 THRE
HOBCHBRESEE2ED CTL Lol 3, B
THORBENELDEVRBEIA TR T MKER
OFREEBNRB ENL. %, BEBARCEET2)Y
VOEROERICBITBERE L ENE S IEHIZE S »
KEahabDeBEbila.

g, Yialb—va YERIZBWLTHLERD
TIL L EU LB EL I Ldt-> T, MiagEiEt
BETT2HEAZRDL. SS6RKEBEEERIL->TT
Y=y 7 EERICST 3 CTL EERERC L
FL7. ULaL, NKEM, LAK B eEiincs
EBEEWZL, DLAETT2EAL 2 TD . BE
BECL-T, —HBICEEL EOTRENT 28%
EMSS ER T B Z & stimulated-LAK 813 2 5E
EEOLEEZEMTITWS.

Kradin 5™ TIL % IL-2 £ » 4 2 £ 5851 C,
EHECE, SHERCRMROD - RERL o
5, B IIIRN R p o EREL T WS . Bl
EHERELAOMBEEDOM AL TIL 258,
rIL-2 FET W THBEL T rIL-2 & L b HBENICR
THECT, BETREREERA LY, 3HTTL, 2
Bl CHIADEK 2RBD. £, Yasumoto 59i3E
ML O BEREN IL-2 23AL, BEAR
LAK #ilanZEE s h, KRS Sh L|EL
Twa. Lirl, MAEESED L) BEFICLE b
O, B2 LT TILLLAK fERIC L 3 0 O Ed ik
MIELD 2, ZhooDERLRNAVLETHS.

FBEMAZIERBMP ) N LD, L7 vF
Z— T HIRESEEL T a8, BL O #ENE
ET 27012, 75— THIE~ORKE, BRI &
nTwa. LaL, BRRINCED 5 2 REHIR
A THD, IL-2 FETOERCL->T, TIL &
CTL H L< ik LAK HEloES2H L5209
5. L7z28oT, 3% TIL # AT LBSEHEL, K
BESEYEABLILICE ST, AT CEVWEHREERD
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Abstract

In the present study an attempt was made to characterize tumor-infiltrating lymphocytes (TILs)
with the eventual aim of clinical application for effective adoptive immunotherapy for lung cancer
patients. As immunological parameters, natural killer (NK) cell activity, lymphokine activated killer
(LAK) cell activity, cytotoxicity against autologous tumor (AT) cells and surface markers of
lymphocytes were evaluated. The results showed NK activity of both regional lymph node
lymphocytes (RLNLs) and TILs was apparently low in comparison with that of PBLs (peripheral
blood lymphocytes). Substantial augmentation (>20%) of the cytotoxic activity against the K562,
Daudi and autologous cell lines were induced by incubating the TILs with OK-432 or rIL-2, although
these enhancement of the cytotoxicity was significantly low in comparison with that of the RLNLs
and PBLs. By analysis of lymphocyte subsets, it was clarified that the majerity of the TILs were T
cells (most of them were CD8" cells), whereas B cells, macrophages and NK cells were minority.
The TILs induced by either rIL-2 or OK-432 had a potent activity to lyse AT cells but not autologous
blastoid lymphocytes. These results strongly indicated that, if not at all, some part of cultured TIL
containes cytotoxic T lymphocyte which have a specificity against autologous tumor cells.
Accordingly, it was thought to be probable that some of the cytotoxic T cells (CTLs) in the TILs
might have cytotoxicity against AT cells. Therefore, the cytotoxic activity of TILs was further
analysed by simulation study using allogenic effector and traget cells. By the simulation study it was
clarified that the cytotoxic activity of effector cells in the TILs correlated more with the LAK cell
activity than with the NK cell activity. From the results of the present study, it was concluded that the
incubation of the TILs induced LAK cell activity and cytotoxic T lymphocyte against AT cells. Thus,
the cytotoxic activity of TILs against AT cells can consist with those of LAK cells as well as CTLs.
Adoptive immunotherapy (AIT) was tried on lung cancer patients with carcinomatous pleurosy. TILs
were extracted from pleural effusion, and enhanced by rIL-2. The enhanced TILs with rIL-2 were
infused into the thoracic cavity, and subsequently in two out of three cases the pleural effusion
disappeared.




