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New Immunotherapy Methods for Cancer
ITI. Generation of Cytotoxic Lymphocytes Against Tumor Cells in Autologous
Mixed Lymphocyte Tumor Cell Culture with T Cell Growth Factor

Reiko Makidono, Hiroki Matsuo, Tatsurd Fukuya, Hideki Myvdse,
Masayuki Sasaki and Keiichi Matsuura
Department of Radiology, Facutly of Medicine, Kyusyu University
Yoéko Makidono
Department of Radiology, Hiroshima Red cross Hospital

Research Code No. : 600.5
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The possibility of In vitro generation of cytotoxic lymphocytes against various tumors and of the
turther establishment of the adoptive transfer of these cells as an immunotherapy for cancer was
assessed. Cell growth kinetics and cytotoxic activity of lymphocytes from 4 tumor patients in autologous
mixed lymphocytes tumor cell culture (MLTC) using conditioned medium containing T cell growth
factor (IL-2) were studied. During the culture period, continuous cell growth with increasing number of
OKT3+ OKT8+ cells was observed. In cytotoxicity assays, fresh lymphocytes from carcinomatous
pleural effusions and peripheral blood of the patients were not cytotoxic against both autologous and
allogeneic tumor cells. However after one month of culture, all the patients’ lymphocytes showed
cytotoxicity against autologous as well as allogeneic tumor cells. There was no evidence of cytotoxicity
against normal lymphocytes. Therapeutic potential of these cells and several factors which discriminate
the effectiveness of such sensitized lymphocytes in the tumor suppression In vivo were then discussed.
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) EMATHEETSZLRE 5T, Invitro T
RACHEBEIRAZ ENTREE R, ¥4
Rosenberg O (X 4H 8 8 ¥ 7o (X IEH @EE AR
MDY v ABR%E IL2% Nz TEBLYHIT S
FehblEHMRYEEL 5> 58 (LAK #ika,
lymphokine activated killer cell) #3FiLxh %
CERFRLRY, Zoflag EEMRO
Tled AEEEHIE bEEL 5 56842,
PER D EE RSN B B4R RM 2 4 - il
FEEN ) v AR E R ABEMREE LT
W5,

Lichio CLoD X ) inflEEiREEEEL o
#ifa% In vitro TR X B EME I 2 T HE
(Z@RERENL, ToBEORESML DS
—DO0FRRHELEZBbRS,

COBRTIE, EOEFEMHERERO—BRLELT,
ZDY VAR X BB O W EERE
T A DI KB ORI O ) v B8R B
fa & & k& L5 o MKHEsE & BB I
EiEME AR,

II. WERRUHZE

1. EEME: B8 Y v < BREEMEE LS
DlDdD, Fhiky v ARoMEEERBC KT
LR & L oS EElKFI DT
EOFETHREL -, = OEEMII O 0Bt
i<z RPMI 1640553 (15% 1< B4 VB AF 4 Ifn i85
(FCS) B %M Lic. KKk b 58 L ickifa
D %, BT E AR % TR & 2 7 Percoll ®
(Pharmacia Fine Chemicals, Sweden) LizEE
L 400X g, 154t L 722, £HilaE %5« 0,
BREwED, EFMkreatiiRE Mkt -
TR 5 5H, %< 3HEL062~1.076) *¥E
BE75 250272 v v —TEROSHEEL
fo. ThicX hEALTWBE =277 - %K
ElLlc, ZoBFX M EEMEY LTRSS
Mfa s UTsRBRicHE L., B GER ¥ cl
BRAEL, AFRICEEE T.TROEMT 256
® adenocarcinoma & BE KK R SF»rbo0
small cell carcinoma #{#H L 7= (Fig. 1 A~D).
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FicollHypaque (F:E1.077) ic X b DBEL 7=, v
v SER1X10%/ml &, Mitomycin C LB f&5 40k
(50y/ml, 37°C, 304:%8) 2x10°/ml % 15units/
ml EE D IL-2% &1 RPMI 16405238% (10% v

b AB mi¥M) thekiE LA (Fig 2). 6 B
W ZDREBREZHRL, Vv BREEEMRO L
Ehft i, HEEBAEISH B 0B RAT R
1%, $Co %2,000R B4 L - BE&KRMMFbD 7 5
AF w2 — VIHBEREEMR (v2r7 7 —
D) B VAR T %0E ML (Fig. 24&
ED.

3, MR ERR  MEEEFREMY v K%
X OO HETIOAMERE L) v Bk
BEEEMEY, V) v oSBR  EMMBEOEAR40 1
&L, Mn IR MR S 0 In ERERIC X b
AR, FHERC LY EFEEY RO LT
Y v BRI fo T B R 3 18R,
HEY v BRIl wT 5 % bk 6 BB %I &
hEA~Ic, il ERE TRORN L D EH LT,

MAREER (%)

- test cpm—spontaneous cpm %100
maximum cpm—spontaneous cpm

4, THRERRQFEOHN  BHEC ) v 23
BB MR s X 5 THREMRRELERO %
b B EBAMAET & 36 B B iR mpE oS
XM, BMOEREE L THRAE T 5
'/ 2 mrr—nHfk OKT 3, 4, 8 (Ortho
Diagnostic Systems K.K) ## AL, g% Hik
EELERNSHBEET A LI ) Ry
7o, BOCERME T MM v Kz,
ZTHBamMBEO LR ELE L,

5 THIFEMMEET (IL-2): BV v -SERIESH
MRE AR B B O B ARSI V) v 3 BR X
b YERL LB 8 L 72 IL-2% 10units/ml 4 FH L

bl

I, g
1) ACEEME Y v ABRESERC BT AT
MR O HAERE | 4 A BIE KK ORI X
haRELTc ) v o8k % T MR RER 7 AL-2) 2 &
EPcACEEMRE L biciERT B L, 6
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4 natients, Panani
D Patient S.F: Small cell carcinoma, Lung carcinoma

B Patient T.T : Adenocarcinoma, Lung carcinoma
C Patient K.K: Small cell carcinoma, Lung carcinoma
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A Patient M.H : Adenocarcinoma, primary 1

T
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~ 3fFwciEm L7 (Fig. 3). ¥5#18H Bicinx iz
B ~<7e77 =20k, WTEhoBEnbLo) v
AEROBEI b — B (R L7z (Fig. 2, &),
BACEIC A L e fii i 2 o MR m R 0Bk
X b, ZD0%:0 < HRE T M (OK T3S 40
) thb LR IR (Table 1). + L TH
BRI O EAIRI LR O B X b, Ml
BV v IROET % OKT SEEHEM A~ 1
A=A v T =y TR TH S OKT 45
Mg b b EICHRE L LAVRE i,

tumour cells

Emé i{tfghocytes
i 6 days, 37°C

wash and collect live cells

R

l3-6 days, 37°C

tumour cells
I ymphcacy tes

wash and collect live cells

gy

J{3—6 days, 37°C

tumour cells
lymphcncytes

s sensitized T cells
(cytotoxic T cells )

Fig. 2 Mixed lymphocyte tumour cell culture
(MLTC) method

2) BOEEME Y v ~REEAERH T L Y BIE
Lic TilfanEFMaESEN: @ 9 wFhoBs
DFTEFARAG M T Mk b B & O RERES M2 &
Elinhote(F— 248, —F, HOESWHE
) Vv ARBEEECHEE LT, BERY
RAEDEF My E« DBECEEL, A2 Y v
AR (EEME CEELRVZLRRI K
(Table 2).

Iv. £ #

COPFEICE VTS THIREERE T (L-2) %46
52+ 5T, In vitro TREOEEMKakEsE
PE Y voiEk (OKTSY) #1ERL 5 % 2 & D3FER X
hiz, L LBohslESEEOKRMITSE
BRABCRRHLOTHS. bhbhoERRT
i3, BECEBARES REESERLEEEL > 240
fan@bht, —J Vanky b o8& CikEED
BRATHHC HLLY, BCESMEL HE
ELwiilang s he?,

Rosenberg & OEEMB LNz sV v 45
BEECRE®RBR ) vk A viERELLF 5—
LA HEL, ~ hixECREDEEH
RLEELI A ENRERTWEY, ZDLk?
7z, HEOALTHR AEEEMREY IEET 55
HORBREXERTHERRZILERTM- Tl
W, ABFERTR Y VB L LCREREm Y
VARRERK Y v AHROBHEER LT B,
O3 BRgKFD Y v Bk (FD50~70%1% T
faTchd 52 %, TTIETIEFMROKER
MBI EERCRETHB LB ELZLNS,
THIRAIL-2IC X » CHET 57D I3 EDF
Bl FEOLENRDBH, BIEY v AT Fh
DREBLTVAEY, Licdi- CHEEEER X o IL-

Table 1 Surface phenotypes of T cells in mixed lymphocyte tumour cell culture

with IL-2
Days in Patient(M.H) Patient(T.T) Patient(KK.K) Patient(S.F)
~_culture
mo-Ab" Day 0 Day 36 Day 0 Day 36 Day 0 Day 36 Day 0 Day 36
OKT-3 ND 92%2  72% 93% 51% 91% 63% 89%
OKT-4 ND 28% 37% 36% 21% 25% 35% 42%
OKT-8 ND 65% 23% 55% 23% 58% 19% 41%

1) monoclonal antibldies to T cells
2) % staining with monoclonal antibldies

HEFN614E 9 A25H
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Fig. 3 Cellular expansion of T cells from pleural effusion maintained with
autologous tumor cells in IL-2 medium. The arrow indicates the time, when
autologous macrophages were added to the culture.

Table 2 Cytotoxicity of autologous MLTC-activated lymphocytes cultured with IL-2 (MLTC-

Lak cells)®

\r’lf?%f; ((:1.2111501' Y%cytotoxicity against tumour cells” %cytotoxiﬁ:ﬁpiggiﬁé{g utologous
Lak cells ™
from donor M. H T.T K.K S.F M. H eIyl K.K S.F
M. H 39.7+3.1 35.6£2.6 ND ND |[0.4%0.5 P4 7 7
T.T 13.9+6.7 46.7+3.2 ND  19.8+2.8 v 1.2+1.0 vl 7
K.K 28.9+4.6 ND 52.1+2.3 ND 4 A 1.5+1.2 i
S.F 22.0+2.4 ND  33.2+3.4 36.4%5.2 'l s A 0.5%0.7

a) Lymphocytes for the assays were obtained from the cultures on day 36.

b) Cytotoxicity was measured by a 18hr '"'In-release assay. The effector-to-target cell ratio was 40 © 1.
¢ ) Cytotoxicity was measured by a 6hr "'In-release assay. The effector-to-target cell ratio was 40 : 1.
d) Each value is the mean of 3 separate experiments with quadricate determenations.
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DXL X 5880 H 5, Tl IL-2IKk D
BELIcr+=70F5— (NK) Mg HEER
BERFlciovIC L 2BEBELE L Sh s, F
TIERTE 42 OFEIC L D EEX R T TH
b IL-2iz X b In vitro TS %, hedh
hoBEE L OK432 (Picibanil, 44 8U3K) 4%
T T wick®d, TORMEY) v BKic IR
HEZHREERERETCELOREY, Th
bbb FHTHT Y v BREEMRE A5 E CHEE
3 % a5 M R S E M D B R i o\ Tk
SEREDIBITTALERD 5,

In vitro CTHJE ¥/ HIfREEEN: ) v RO
5 (ZBEERE) (MBEO EEPEREE 2 B
THIERE2bRD, EREECIThICLS
[E% O BRI FIREB I 2R E T 5102,
b b ThFEELTLAKMaoBERNRA bR T
WAHR, TOREEEE BRI T L,

53 TCOWRERE X THBA Liclar HiE
EHEYRET L0100, W OhDERNTE
fexhhiiFhiEibinwz b nd, flxif In
vitro T IL-2RFF# 88 LU TR - fifansd N ©
bAESGIBELRE T Ao, IL2BEN
ARRRTHBH &Y, ThboMigictkr ciila
BEXFETHHTREDIL2EET 51
i, Zolcdodgl (—ERENU EO IL-22—
ERHL EMBEARCRI-ND) YT THREE
HEThiFhiEkebhwi bl ths, BE
IL2# 53 e LCEBEL Y T, BN, v
HERE - BRSO X <, BEEEN I
T EDRbh o TERTVS, bhbhidEREr
DRifa~D IL- 208 &2 RET 5 cdiz, Hin
Ny FEERLRGEZHRELLY, ok
rhiE, BEGHNCTHMELLCREY v K%
IL-2i X h &b s o LAk S, i
[EE e =M THIM LAK fifad IL-22 4 »
FRT2HRHEEE L CIL2ZESRECHEEHE
Bich, MO FOEOEIEIIERERE Y D L
HicREIh3, Tofififa~oEExRET S
FBRELTIL20M/RE, 5tz 2HEOEH
SRAALNTVB, FIZIEIL-2%15%D 7 5 5 v
CREECREAE ST 5 L, MmhEEoESE? 4
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ERECRLSEY, ThE—HL THESREL 5
I NTRERMELR T B,
ZOFZEREREYHELT A ETORORE &
3, BEEMIRREEEY: A b oM BT X 5 T
Bl L CEERMCEE AL E I NI T D
L &Thsa, 2o IniZSmiarE -
TG EhTW 5", Thic g, TP 4
FfE] CHEEA L MifR030% 23 e E ¥ b, Fhix
2 BfITHET B, IR~ 0EHEIZ 245 A
‘v —7 Lieh, BELICHMBED3I5~45% 3 FF
~, 15~25%3MicET 5. FhbRFhTho
R A LA EBEMEEES, LELEBEED
EE~OERIIBE ShTwigy, bhbhdi
In B2 LAK Mg 51 X b BERBE OISR 15
o, S0 X 5 In B LAK a0 4 MmTch s
R, ZOEE~OEHK IR S his\, LAK#
fakthed &35 SRRk = M 2 E g
£ 5 OEELHEL, BEEEERR SR
fazk, FEHEEKFCEATAZETHS, Bzt
Fig. 40 fEFI T 1 X 1038 o In £ LAK 4
fad IL2%@EERCEALT, Pind & H10A/H
ORISR e BHEME A I Shic, L
LEZDBILTBBRT NS, BESETREE~
OMifRER R h iz woThhiEFrh (B
T HRIENDHEORFENNEL D,
FRaREEM: ) v 03k, NK #ilz & 52 B e ey
A ER T 51y, In vitro CHERIAZBEE 2
Hicdhd, ZLTHELLMRE X bieksTs
Ko IL2083HE S hizithudic b o, IL-26k
FeLic TR VEE SRS 0T, EETH
fa%z THifTEUEEWE (=4 + 2 = v) B,
RECHBT 52 Lic) » T rog# Livhics
bR B, ¥ IL-2@4 T MR T MR -~
A7) F—=b3B5h57, “0k5 kKRR
Bo Il LT, EETREETRIFCL S
MRz B IL-26 B S h T2 (fl 2 X TGP-3,
RHEERTH), iz IL-213, kKEcBELRS
Fllgik bofcd, BEtENER I IL-20k
KIGHET BT EAMES s, LHLKRR
RIL2: BB IL2: CREHOE ST NE
toTwadL, Mz M IL-2CRENEE LT
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A-up

Fig. 4 Localization of (*''In-labelled) lymphokine
activated killer (LAK) cells. A 43 year-old male
patient (M.S) with recurrent rectal carcinoma
was treated by intratumoral injections of LAK
cells and OK432 (picibanil), which completely
suppressed local severe pains over a long period.
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