Studies on Immunotherapy for Lung Cancer ; with
Special Reference to Induction of Regional
Tumoricidal Activity and its Application to Lung
Cancer Patients
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fi & o % BRFEICHE T 5 ) 3x
—FRCEERFNC BT AIEEEEOFE L 2 0 HIZ T 2Hg—

BRKFLEZMAFEE—HE (FE 5 B5D
wOok B =
CFR 141 H27THZA)

Fififs B 12 5 1F B KA1 Y >/ 8k (peripheral blood lymphocytes, PBL) 3 & U4EIR Y » /$E5 Y
> /3B (regional lymphnode lymphocytes, RLNL) D@2 s0HiME5E 4 O #548 % , natural killer
(NK) #&#, recombinant interleukin 2 (rIL-2) 2 WWid IL-2 K TH 2 OK-432 #Ec X 2
Iymphokine activated killer (LAK) %M B L OF IL-2 B4R R C 2 BB LCRELE. $7-,
LAK fIEOBKEA & LT, [KEXBIRMNEAR (bronchial artery infusion therapy, BAID) iz & 3
#FREHE (adoptive immunotherapy, AIT) 2MifTL T, # OBREHRCDWTRE LS. NK &
Hix, PBL TIREAOHET L HICFEIET L. RLNL TRIEBOEEC LD S F & bHTHEFT
HY, NK B L2 EERFOVNESEERR LB TCE R EE 2507, PBL REBD & W
RLNL % OK-432 %7:43 rIL-2 L 8%+ 2 £, NK Bt ahs s 10, LAK ElmnEE s
i PC-3 #iflm (NK S5 AMBRERE M) 0 U2 MG EMES B U . OK-432 HI#k Y » 95k
kB IL-2 EXRE, MERED PBL CEMM%ERL6, RLNL TREBERRLE. & 612, #iF
2 OK-432 % BALWZX D5 LB 5 L b » BT, FHECHERL 2 RLNL @ IL-2 48
T2 &, BEBOLW RLNL kDWW T, OK-432 285 L B THEEIC IL-2 BEs B mnss
oz, —7, EBOHS RLNL T2, OK432 % BAl L 05 LRIz nnb b3 IL-2 &4
BOBEMEAED oA r o/, BFREREOEDRE LIF2 0, L L THERE B EME DL
LAK Mg 2 RECHEEFET 20 L wIHCH 20, EEEEDMBEEELEE7 ¥ 2 VA MJr™ 2
AT5E, 1 XI0°ELLEOXKED LAK fifgssENTE, £/, MBEEEMS K562 oL T
75%, PC-3 Wt L T60% L FHHIc# L /-. LAK M0 R 5#H (phenotype) DB % % 2 & ,
OKT3 Bttt GRFRIn THik), OKT8 Btk (suppressor/cytotoxic T #Hf3), Leu? it (NK #iRE) i
DIz L, OKT4 Bt (helper/inducer T #ifa), Leull Btk (NK #ifa/iF5ER), Bl Bt Ghig
I BHIAE) MR OB shiz. BAL 2L 2 B TFE@REs THOMEEBREICHTL, Z0KRE
%1%z, partial response (PR) 2, minor response (MR) 3 i, no change (NC) 28l &, &0
?‘*ﬁ?ﬂ%*f'fﬁ%ﬁ%%&%ﬁbf PlEoriEn» o, MBEH L, IL-2 % OK-432 #FfIH T2 4
EREOBERAMSTIRE AT, THERayANJ™ME, BFREREOEDE S LIF 3008 H
BEFERIZLDBREEZSN.

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

Abbreviations: AIT, adoptive immunotherapy ; BAI, bronchial artery infusion therapy ;
BRM, biological response modifier; E/T ratio, effector to target ratio; FCS, fetal calf
serum ; IL-2, interleukin 2 ; LAK, lymphokine activated killer ; MR, minor response ; NC,
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PRI EE L CHMOMERIC S 3 030, 20Tk
BARRTHE. 2OV ED2OERICIZ, —RICHER
ETREFORBEESMSSREERE L LB L TELL
EFTLTCED?, 20RDICEBENCEIEBLEL
8L, ZORR, EREEETRIC LTV

iz, bI3—o00ERE LT, EHRENY) T
HEBTEZI 8 Tons®. MBEETRES
WV oSEEER R £ U, BFT - MR Y oo SEiEERE R 4
C7ERITIEZTDOTFRIZELITRTHS. 22T
BEEOEBRTOY /381 2/ RO RIEREE £ IR
B2y ), MBOEREZHEL L5 73R
A, BEOELS 1L > TRESNT & 2. KHF
72Tl biological response modifier (BRM) O U &
DTH3H OK-432 OMIEEHBEEMES interleukin-2
(IL-2) ELEBEDEMRIE, B & f recombinant IL-2
(rIL-2) 1= & 2 HIRBETE O IEIR, 2 5% 0D
BRISAELT, rIL-2 12k D EE x5 lymphok-
ine activated killer (LAK) #fifg% A 7- K& B
M A B (bronchial artery infusion therapy,
BAI) 2 & 3 # 7 HR&EHEE (adoptive immunothera-
py, AIT) OBEMRZ DL TR EMA 7.

WRE L UFE

I.x =

19844E 5 A L D 19884 9 A & T HIRAKESE 1 /8
AR L, REEMSSAICIE - 2 S i ERD S
L86GIE MR E L, ZOKRMMB &L URHY > Mk
Awiz. WEE, BiE6cfl, Zoi24fiT, FEiidd~
TR (F363.15%) Th -7z, WEEBE R, R¥ELE
FE4LBY, BRIE37H, BRI LR 2 B, KMAaRE 2
B, R ABITH D, FHASEIR, MEiRikei
#9(1987) 12 X2 TNM SN & 7. KBMONE
£ LTI BEBEEALONIZ DWW THRERL 2.

L. Y > BROFEE R ERDORE

1. FAMmY >~ 95 (peripheral blood lympho-
cytes, PBL)

B O BEE Ficoll-Hypaque ILEE LIS LD
fTofe. BEALEKEECRMU 7~/ Y VIR ME M
10~20ml %, 0.1M Y VEREEERARK (PH7.4)
(phosphate buffered saline, PBS) T 2 I &L,
Ficoll-Hypaque ¥ ((kE1.077) (Lymphoprep)
(Nyegaard, Oslo, Norway) Ligh I CEE S ¥,

no change; NK, natural killer;

N‘ S-r

7K

400 X g TR L%, PRBEZHINL, =¥ )y
200U/ml, ¥ > % =A>> 10pg/ml 2FEMLE
RPMI-1640 # (Gibco, Gran Island, New York,
USA) TIEIEL, BEERESHEL:. ROTER
6ecm D77 X F v 27 ¥+ —1 (Falcon, Oxnard,
California, USA) iz RPMI-1640 #% 5 3 { ¥ &, #
DLW EBREERE#HAAL, 37C, 5% CO,FTl
FrEMER, LBEWEERL TSI 2 F v 7 (&Ml
EERELL. HEAEMREERE 200xXg T5 2%
LU, ZOhE2EGLLFBRIBIME (heat
inactivated fetal calf serum, FCS) (Gibco) % 10%i&
B2z 72 RPMI-1640 ¥ & w7

2. fHBR YU > %Ei ) > %8k (regional lymphnode
lymphocytes, RLNL)

PR L 2B Y~ <Hi% PBS I CIREAE Y
STHIYIL, B X v v 2 (NBC T#, KR T8
L7z#, Ficoll-Hypaque FLEF LRI & - THER
ZBEL, PBL EABEOHEICED 7T AF v o #
fTEMEEZED, Zh% RLNL L7, V380
—ERE R OB O ML ME T 2 REABERR
L7z

1. natural killer (NK) SEM¥0RIE

Ficoll-Hypaque HEZ EIZ L DTBEL 720 o8
B%£10% FCS #im RPMI-1640 ¥§ T 4 X 10°cells/ml
WCREEL, €0 10p] FEEIERFER (707
v (Falcon) m&RIZAEL, effector ffE L L
Jz. —7, target #if2 £ U T in vitro THERIZEL
EhPAREMBHEEERD K562 MilgsHwi.
2x10°cells/ml #E D K-562 MifE#ER 1 ml 12,
100 Ci @ Na,*CrO, (100x 1) (New England
Nuclear, Boston, Massachusetts, USA) #/nz,
37°C, 5% CO, TTIWRRA »Fa— LR,
RPMI-1640 ¥ T 3 E¥® L, 10% FCS &
RPMI-1640 ¥iCZEHFE S €12 b D% “Cr EH K-562
B - L7z, R, 1x10%ells/ml B 0 %
L7 Cr #85% K-562 M FHEW 100u]1 2 %0
effector MIfE ¥ 100p | w2 72 (ZD&KHET
effector Mg & target MifEiZ40: 1 OHtb L % 3).
37°C, 5% CO, TT4RMA v F ar— b LIk, b
BEERP S 100u] FTERL, EEPO “Cr i
BA—bvanvkrv—hwry— ARCH501 (7o
A, BFE) WTHELL. TREOBERCEDERE

non-significant; PBL, peripheral blood

lymphocytes ; PBS, phosphate buffered saline; PR, partial response; rIL-2, recombinant
interleukin 2; RLNL, regional lymphnode lymphocytes
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g °Cr IE R EH LT, Thid NK EHE:L
1.
siCr specific release (%)=

cpm(experimental release)—
cpm(maximum release)—

cpm(spontaneous release)

cpm(spontaneous release) * 100

maximum release X target #ifah & DB\ KX “Cr K
W&, target #HAEW 0.1N HCl 1004 1 210z 72050
Cr fttH & %7~ L, spontaneous release 1% 10%
FCS #fn RPMI-1640 ¥ 1001 22 TA > % 2
R— b L7z target MO “Cr BERBEETH
5.

IV, rIL-2 # 7= (3 OK-432 O mniss c & 5 Mja(s

HiEENRAE

4X10%/ml BED ) »SEREHEI 0.4ml & 20U/
ml BED rIL-2 (BEFHME, KRK) 0.6ml 721k 5
KE/ml # & @ OK-432 (P48, HE) 0.1ml
(+RPMI-1640 ¥ 0.5ml) :¥OL, 37°C, 5% CO,
T5 HREEEL. K562 % target flifg & U, 5o
VysEi X A MIREBEEEEAEL 2. MgEE
HORER, NK EHOHE L AROFEE2HALT
fTo7z.

V. IL-2 E4 K8

1. IL-2 SREOFHE

Ficoll-Hypaque LB R LETEH Y Vo5 %
2X10°/ml BEIWC 1% % 721210% FCS %1 RPMI-
1640 WHICELER Y, O 1ml % 13X100mm O 7
TAF v 7 BERE (Falcon) /i L 7%, OK-432 %
0.5KE/ml p@EEww@&mL, 37°C, 5% CO, FT
120MFROSEEE U7 . 8285, 200X g, 4°CTLOARLED
B, zOLEE IL-2 #kEe Lz,

2. IL-2 BEORIE

IL-2 ¥, IL-2 K%M+ 5 — THEME clone 902
BERIGC E>THELE. chedf v Yr—9—
M, 7YY 2 ARA ) L BRIER I DES I
YOTHY, 5w b IL2OFET, 6 4 ALY R
ENB.96RTA 707 — bOEKRIC 180u |
(1X10%cells) @ IL-2 wEERREE®E 2 An, IL-2
BRY Y 7N 210%0OBETRIUSEML . 37°C,
5% CO, TT48RsHILHRE, BRED 4 BEICB T 2
HIIVVORORABE[EL, 3EOT v 112
BU B AL BEHEEEO T cpm T IL2 EH 5 &
Bl ssiavio—prLTRHVEFy b
(Genzyme, Boston, Massachusetts, USA)pR% >~

F—F»5 cpm % U/ml WHEATZTERLL.
VI. B/ R—F Ik & 25 1) P ABREROFE
ErVYSERIENT 2REE ) 2o F btk ER

W, EBE,SO PBL D WT Y o skiERE 2

LTz, 3~5 X10%ells/ml DBEREEL 7z > ¢

B 100p e/ 7 a—F L Hifk 10x1 20,
4°C, 3043fI8FE L. ZHhiz PBS 1ml MMz,

V=Y —T0—H4 b X —%— Spectrum III (Ortho

Diagnostic System, Raritan, New Jersey, USA) iz

S o THEB MM RME L. #HEE /7 u—F 0

PR, $XNTHRTHERS A bOTHD, &

BI0 T #A8 i K i5H D OKT3, helper/inducer Tl

i Rt D OK T4, suppressor/cytotoxic T#IlIZ R

ISt OKT8 (Ortho Diagnostic System), NK #ffa

WRISED Leu?, NK #ifass & OMFRER I KIS 0

Leull (Beckton-Dickinson, Mountain View,

Califonia, USA), XMW m B Ko Bl

(Coulter, Hialeah, Florida, USA) % f\7-.

VII. OK-432 oSSR &EX#ARAEAICL 5 RLNL o

IL-2 B4 B RE

1. [RIEXEMRAE ARE (bronchial artery
infusion therapy, BAI)

AP UH B THT =TV EREXHIRICEA
LT, 1~2cc DEHKIZEAL, FEOKEME T
HBZEERELDHE, 20cc DERKIZE»L -
OK-432 2105303 T - { W EAT 2. BEEHK
BHETO 1RO &AL T5.

2. RLNL @ IL-2 B4 E0DHEIE

FMEFICEE L7 RLNLIZDWT IL-2 4845 H
EL, OK-432 BiEDRREHE L.

Fig.1. A photograph of Acusyst-Jr™. This is
an automated high density cell culture sys-
tem. By an aid of Acusyst-Jr™, more than
1X10% of LAK cells can be harvested.
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vii. LAK fEfao xEFHHE

1. PBL D4

75y RxnessL 45— IBM 2997 (BAR T 4
Ye—ra, BHR) 2EOTHERE LD BLKRSE 2
EL, & 52 Ficoll-Hypaque HLEFIEIZ LD,
PBL #3REL7:.

% i *L* *{k a}* ,&*
o] T
A *
!
o
Z
.
z3
=S
I
5o
25
38
©
xQ
Zzl
o
control stage [ I n v RLNL
n=10 n=24 n=6 n=21 n=14 n=41
H:?hlﬁlg Patients with lung cancer
Fig. 2. NK activity of PBL & RLNL in pa-

tients with lung cancer in various stages. PBL
& RLNL were tested for lysis of K-562 cells
in ®Cr specific release assay. Data are shown
as mean+S. D.. A, N. S.; *, p<0.05; **, p<
0.01 by ANOVA followed by Duncan’s multi-
ple comparison.

%
s v v
>~
= n
=
S 404
©
% i
%- “
T1 T2 T3+4
n=15 n=29 n=2
Fig. 3.

7K

2. BEEEEMEEEY AT A

SEOHECHEE L BEERBREERY A7 A
W, 7E2 VA MI™ (REE-RE, 718 THs
@1). 7Ha2vyAb-Jr™ i3, 1AOFT—7 74
SN—H—1Y v (hollow-fiber cartridge) % Hulriz
HREsNLERRREEEETHY, AT -7 74
JN— BT medium 2T 5 base line %, —
K, =tV w¥D7 7A NSO IR MR
IL-2 7t & R4+ 3 factor line BTSN TEY,
gsmytho PH, MEERFE, BERYIHERE=5-
SN, BRI —EOEREHFCRIIND . JZOBRRERE
EEHWT, S8 L7 PBL % 10000/ml @
rIL-2 b FRicEE L.

3. LAK #EfgoEIY

s 0 ~ 3B H— Y v V& PBS TH#E
L, fEmaeER L. BIRE LAK #pgis,
Mg, ks EIEYE, RIA (phenotype) % &R
EL.

X. #BFREEE (AIT)

FEayAMIMICLY KEZHEE - BIRE R
LAK #ifaid, BAL XV BEEHECEASRL.
DETHREEEIC L 2 RENROHER, Bk
H ORI ERERIC Lo 7.

X. MEEOEBERE

WREEENS LU IL-2 BEEEOREE R, ¥
{E+EHEE2E (mean£S. D) 2% - TRL. WEO

\\

NO

n=27 n=1
NK activity of PBL according to TNM classification of lung cancer.

\ll\\

M1
n=14

N1 N 2+3

n=26

Data are shown as mean+S. D.. &, N. S.; *, p<0.05; **, p<0.01 by ANOVA
followed by Duncan’s multiple comparison.
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HHHEDOVHEOREERE ICIE, paired t-test #
Ho, SHEOEEERE R, 28O WHE,
Duncan R, BRES RUTA2EEESLD L ¥
ELT.

B &

. MEEEY >/ 8o NK EHEOEH

PBL ® NK i, MEBE 1248, UH6
f, MEE2161, IVH4Blc oW THIE L - (K 2).
oCr rE R TERE & L7 NK B, B @EER
ALOA) T 37.8+£8.0%, I 30.5+21.3%, IIH8
23.7£11.8%, IIHA 18.8+15.8%, IVHE 17.3+
1L.5%THY, MEEE LB L CI, 1T, IVHTHEE

g

KKK

Cytotoxic activity of PBL
(¥ Cr specific release (%))
3
i

*

*

*
—e—

T T T
Control OK-432 riL-2

K-562
! [}
HHk
l___‘j

kKK

100 4

Cytotoxic activity of RLNL
(5'Cr specific release (%))
S
1
——

3

T
Control

T T
0K-432 riL-2

Fig. 4. Augmentation of cytotoxic activity of
PBL (a) & RLNL (b) in patients with lung
cancer by OK-432 or rIL-2 stimulation in
vitro. PBL (1.6 X 10°cells/ml) were cultured in
RPMI-1640 supplemented with 10% FCS and
OK-432 or rIL-2, and tested for lysis of K-562
cells at 5 day of culture period. The experi-
ment with RLNL was carried out at the same
conditions as in PBL. Tests were performed
in ®Cr specific assay. Data are shown as
meantS. D.. ***, p<0.001 vs control by
ANOVA followed by Duncan’s multiple
comparison.

& (p<0.01) EfERFRL 2.

RLNL @ NK 20T, BB 23 404l
BRZDWTHEL Y, 20 “Cr HE I 4.8+
5.6%TH D, PBL LH# L TEEIC (p<0.01) EfE
2Rz,

II. T, N, M #EAF3ic 47 NK EEozxs (8

3)

1. TE¥®

T 1EF1561, T 2 882961, T 3 + 4 B2z D W
T, PBL @ NK E#M2#E L. T 18 34.5+
23.4%, T2B 27.7+£19.5%, T 3+ 48 18.0+
18.4%ThHbh, TIFLHEELT, TS+H4HTHEE
IZ (p<0.01) NK EHOEMERL .

2. NRR¥F

NORE278I, N1B116), N 2 + 3 B2641c D1
T, PBL @ NK #E#2#ELL. NOB 32.0+
21.0%, N1#£25.9+15.8%, N2+ 38 20.0+
15.8%THD, NOBLEKLT, N2+3HTEE
IZ (p<0.05) NK EMHOEMERL 2.

U,/ml

20

IL—2 production

10+

PBL PBL RLNL
(=10 (=22 (=10
Control Lung cancer

Fig.5. Production of IL-2 in PBL and RLNL
from patients with lung cancer after treat-
ment with OK-432 in vitro. Lymphocytes
(2X10°cells/ml) were cultured in presence of
OK-432 (0.5KE/ml) for 120 hr, and culture
supernatants were tested for IL-2 activity.
Data are shown as mean+S. D. * p<0.05
and ** p<0.01.
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3. MEF

MO E50%, N 1814z DwT, PBL © NK &
MEREEL. MOEE 25.0+19.0%, M1# 15.8+
11.8%ThHy, M1BECEEERTEHAZRD 2,
WEMcERER>R S b o T,

. OK-432, rIL-2 Finssseic & 5 ) >/ SBRO R

BEFHEOEA

OK-432, rIL-2 #FHML T 5 BRI L LHEEE
37A® PBL @ K-562 T EEEErRIEL .
RN 37.4216.1%, OK-432 ¥{iN#E 54.1%
11.8%, rIL-2 &EOnEE 58.5+10.5%TH Y, HERINEE
rE#E LT OK-432 ¥EmEE, rIL-2 MM CHEEK
(p<0.001) HEFHEOEELED o Nz (544a).

RLNL 2w Tik, EBERO L0 I0ERIZ DV
THIE L. BRMNE 4.8£2.9%, OK-432 s ngE
45.4+15.6%, rIL-2 ¥RANEE 55.4+9.9%TH Y,
OK-432 weing, rIL-2 IMBECHE W (p<0.001) %
EFEEORBOSTD stz (B4b).

Fi

IV. PBL & & U RLNL o IL-2 E4HE

MigEE22Eic 2w T, PBL 8 XU RLNL ¢
IL-2 EELERE R M3 L7z, OK-432 RIBL Y > SBRiz & 2
IL-2 B4R, SEERKA (10A) @ PBL T 9.3
+8.6U/ml Tho/z28, FiERED PBL T 6.9%
9.9U/ml L EFEWK p<0.05){EfE%27L, RLNL Tik
24.54+12.5U0/ml t EFIZ (p<0.01) BHEEZRLE (¥
5).

V. OK-432 @ BAI & » RLNL o IL-2 4 &

~nRcE

#idiic OK-432 @ BAI 2H1TL 72fliERELIH L
T LRV SFleDnT, FMECEE L7 RLNL
o IL2 BEAEZHELL BLl). BEBOLRL
RLNL TiZ, OK-432 & BAI T8¢ (40.0+21.0U/
ml) &, BAI FEMITEE (8.9+5.4U/ml) kb, HE
12 (p<0.01) IL-2 BEAEORIMMBBH iz, —F,
ERODH S RLNL Tix, OK-432 ® BAI 27U 72
b sd IL2 EXBOEMITBD oLz do

Tablel. Effects on IL-2 production in RLNL by BAI of OK-432
Case Age Sex Cell Stage Node Preoperative IL-2 prod
type metastasis BAI of OK-432 (U/ml)
1 37 F C i (-) (= 8
2 77 M E I () (- 8
3 86 M E I = = 4
4 71 M A I (=) (= 16
5 69 M E I (- (- <2
6 68 M E I (=) - 8
7 56 F A il =) (=) 16
8 73 M L I (- + 32
9 69 M E 1 (-) (+ 16
10 45 M E Il (CD) + 64
11 70 M E Ju () +> 64
12 57 M E I (= + 32
13 45 M A i (- -+ 64
14 65 M E il (=) (+) 32
15 69 M E i =) (+) 16
16 54 F A v + = <2
17 68 M A o +) (+) <2
18 54 M E v (CD)] + <2
19 68 M A v +) + 2

Lymphocytes (2><106 cells/ml) were cultured in RPMI-1640 supplemented with 10%
FCS and OK-432 (0.5KE/ml) for 120 hr, and culture supernatants were tested for

IL-2 activity.
C, carcinoid; E,
carcinoma.

epidermoid carcinoma ;

A, adenocarcinoma; L, large cell
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VI. PHEa> X b-Jr™ 2k 5 LAK WBao k< B5
L]

1. LAK #EREEOBMmE v o — 24 a

EBEFKLIDSHEZTE, »— VP07 74

~®Fﬂ?&2§’dﬂﬂﬂb§b>?b=b:,§&‘ﬁ‘%E)ﬁ?@otiﬁ.

N

Fig. 6.

1

Glucose consumption

Fig. 7.

Induced 1Xx10® LAK cells which were
harvested from Acusyst-Jr™ after 11 days of
incubation period.

000~ mg/hr
500 harvested
- 1x101
100+
2
H
50 . §
=1x10 5
k3
.
]
E
2
10+
5_
~1x10¢
innoculation
1

01 2 38 24 5 6 7 8 8 10 11 dove
Culture time

Correlation of glucose consumption,
incubation period and number of LAK cells.
The number of LAK cells increased 20 times
as much as before culture (5x10°® —1x10%
cells) for 11 days by means of Acusyst-Jr™,
Glucose consumption rate was correlative with
number of LAK cells.

%)
100+
s
&
3
>e
£,
SE 504
8%
L8
e
8o
Sv
O T T T
0 2 3 weeks
Culture time
Fig.8. Augmentation of cytotoxic activity of

PBL against K-562 and PC-3 cells. PBL were
cultured in RPMI-1640 supplemented with 10%
human serum and rIL-2 (1000U/ml) by means
of Acusyst-Jr™, and tested for lysis of K-562
(O) and PC-3 (@) cells at 0, 2 and 3 weeks of
incubation period. Tests were performed in
*Cr specific release assay.

(7]

1001
@
8
X
<
_|
5 50
[
&
a
Q
&
T

. \
0 2 weeks
Culture time

Fig.9. Changes in phenotype of LAK cells

harvested from Acusyst-Jr™. O, OKT3; A,
OKT4; A, OKT8; [, Leu7; m, Leull; @,
BI1.
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PiS

Table 2. Effects of local adoptive immunotherapy through BAI

case lesion histology infused LAK cell effect
) 0y, % lung epidermoid 11x10° NC
cancer cancer
metastatic colon 8
2 Sy. % tumor cancer 3.2x10 MR
lung 9
3 Tly. ¢ sarcoma sarcoma 8.5%10 MR
1 d
4 sy, 3 ung a 'eno 1% 10° PR
cancer carcinoma
. . 8
5 18y, 2 metastatic osteogenic @ 3% 1010 MR
fumor sarcoma @ 1x10
metastatic colon o
6 48y 3 tumor cancer 1.1x10 NC
7 58y. % lung epidermoid 110 PR
cancer cancer

PR, Partial Response ; MR, Minor Response ; NC, No Change.

Fig.10. A case showing partial response to the local adoptive immunotherapy
through BAIL The patient was a 58 year-old female with T3N2 epidermoid
carcinoma of the lung. The chest X-ray film on admission (a) revealed
complete atelectasis of the left lung. The chest X-ray film taken 2 weeks after
AIT (b) showed marked decrease of the atelectasis.
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sAE»SERLZIIABI T T, Mgl <
BL77AN—fE2EL 502k 3ickho7. BEH
g 5 X105 KL, ESGEREEGE 1 < 10° (4 6) £ 20
BrEmLL. £k, ZVva—ANERIMEROS)
xrFEk, SEE»SELCHMLE (7).

2. LAK &%

NK BZtko K-562, NK Efitko PC-3 =7 3
EEEE S, EEA, BE2EEB LU IEBCHE
L7z, K562 23U Tk, BFERT OMIREEEE46%
P, BE2EE2%, HEIEETS EEL WIERE
Bt 7 PC3 IR LTH, HEAMDIO%HS, B
#2HB47%, 3:BE60% LMEBEEHOE L Y
meH (K8).

3. ®&HH (phenotype) DHE
EEALEE2ABORBENOHBIIOVT, £/
s ua—F VK OKT3, OKT4, OKTS8, Leu?,
Leull, Bl 2FWTHIEL 2. OKT3 B (79—
95%), OKT8 Bt (26—72%), Leu7? Bt (12—
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Abstract

Functional cytotoxic activities of peripheral blood lymphocytes (PBL) and regional
lymph-node lymphocytes (RLNL) in lung cancer patients were studied using various
immune parameters. As the parameters, idenification of natural killer (NK) activity,
induction of lymphokine activated Kkiller (LAK) activity by recombinant interleukin 2
(rIL-2) or OK-432, and production of IL-2 were evaluated. As a clinical application of
LAK cells, local adoptive immunotherapy (AIT) through bronchial artery infusion therapy
(BAI) was performed, and its therapeutic effects were evaluated. The significant decrease in
NK activity of PBL was observed in relation to the progression of the stage of lung
cancer. NK activity of RLNL was apparently low in comparison with PBL regardless of
metastatic node or non-metastatic one. Therefore local tumoricidal activity by NK activity
itself was least expected. When PBL or non-metastatic RLNL were incubated with
OK-432 or rIL-2, augmentation of NK activity and induction of LAK activity were
observed. Their cytotoxic activity to PC-3 cells (NK resistant human cell line of lung
adenocarcinoma) & PC-10 cells (NK resistant human cell line of lung spuamous cell
carcinoma) were enhanced. IL-2 production in PBL from lung cancer patients was
significantly lower than that in the healthy control after treatment with OK-432 in vitro.
However, IL-2 production in RLNL obtained from the lung cancer patients was
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significantly (10 to 100 times) higher than that in the PBL. This may indicate that
regional lymphocytes in cancer tissues retain their ability to react to stimulation by
OK-432. By examination of RLNL isolated from the lymph-node of resected specimens,
IL-2 production in RLNL obtained from the non-metastatic lymph-node was markedly
increased by preoperative BAI of OK-432. Thus, therapeutic effects can be expected by
LAK cells endogenously induced by regional infusion of OK-432 and addition of
exogenous LAK cells which can be produced in vitro by incubating the patient’s
lymphocytes with rIL-2. The validity of AIT depends upon how many LAK cells that
have strong cytotoxic activities are inducted and augmented. By using Acusyst-Jr™ which
is an automated high density cell culture system, more than 1X10" of LAK cells can be
harvested and their cytotoxic activities to K-562, PC-3 and PC-10 are extremely enhanced.
The changes of phenotypes of LAK cells were as follows: OK T3 positive (peripheral pan T
cell), OKT8 positive (suppressor/ cytotoxic T cell) and Leu7 positive (NK cell) cells
increased ; and OKT4 positive (helper/inducer T cell), Leull positive (NK cell/neutrophil)
and Bl positive (peripheral pan B cell) cells decreased. Local AIT through BAI was
performed on 7 patients with lung cancer. Some therapeutic effects were noted in 5 out of
7 patients (71.4%). The result was partial response in 2, minor response in 3 and no
change in 2. From these results, it was suggested that immunotherapy using riL-2 and
OK-432 would be useful for lung canser, and it was thought that Acusyst-Jr™ could be an
useful instrument to enhance the effectiveness of AIT.
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