HEKFE 53(6):859~867, 1995

=859 =

TRV IBIE (0§ 2 RR A X T — T Mg E

HAERIRFEMES R (58 PR PR

wo B

n

5

(BEE)] TEEMMEBICN L T LAKBEESLITbh TS, L LA TRIFRRREEF S T, T
Bk S —EE RGN, —H, CTL BHFEFREEEE T 20N 20FHER#ETH Y, ML S NFEE
EG, KBFETIE Y 4 AY—F v b FREAW C6 B U CRERNZ CTL OFH 2R A, 7 —
T MBI IR ST 21T - 72 C6 #iRBIEMi 2 BN S L THRZE (in vivo priming) L7222 >/ 8K
R L, in vitro TRIFIIES X O Interleukin-2 OFFFE T ZRFBEINZ 5 Z LI L > TOAFEL NI,

In vivo priming ® &, b L 3RO A TIRES Wz o e, Bohizd 7 —flildid C6 #iRB EHhf
XL TEWF 7 —EE 2R LS REMEBEE TS 2 IL MBI U TIREE 2R S oo
T2, UV oRERRERUR L CD3 Bk, CD4 M, CDSBMETH o7z, Ll L h CD8 Bk Co B ERE £y

CTL g s hizb DL Bbihi:,

¥ C & IC

EMHEBERREFMOEEREEE> TV D
23, EHRERE A LR & OB TR & LT
LTy, S FREITETHS, T 2bbEENE
MR ET 52 2L, MBOMEBERESICLY
HRIBFMTEE R ER Z Dy, EHRE L L
THW SN S FEE (50~60 Gy) TIXFITBIIER
ZELIEIREETH L, Ly LBEHRE NS
¥ 5 L BRSSO EFEMAOBWER b H D, 1]
BIIRATRETH 22, Pid iz MkAEIF (BBB) 257
T 5 0PEBEEOBERCEHIREYH 5, BET
2= bV v 7 RERNEGREEN TV S5,
MERER, BEEE, BEESOLEMEORIEN
I Z T, B B0 EAIM R ORIE S fal
ENTn3,

TEDFREFEOES I LD, EEMCLLT
WEEEA 2R 7 —MlansFEsh s Z Lo 5
Iz &, —EROFEBTIX in vivo BT HHER)
TH5IEPREI N T WS, Rosenberg 5°
X)) v 88k % Interleukin-2 (IL-2) & 3icHg#EdT 5%
Lz &y, BHwE 7 —HlE (LAK #ifd) » 7Y
THIEWEH L, LaLizss, Zhs o

>

BEREEEZEL TuRwz®, EEMmE iR
BEOMEBSLETH S, 7 KED IL-2 ® R
59 % 72 % capillary leak syndrome % o EI{E
oo etz L bREETHS, 20X BN
&Y, TIEREERED, »ObEREEERE
LTw2 %7 — THIROFEEDOH LI EEZNT
7o, EHI Ty VMEEMEEETLVRELTCH
v, BB BT 5% 7 — T
(Cytotoxic T Lymphocyte: AN CTL &#g3) @
FHURC O W TERNIIR 23RS, BERD L HNEE
B/l-DOTHRET 5.

5

1. EMRUHHEDME

£ §HEFTBROMED Y 4 AY —F v P EHVT,
EEMaRIE Y s XY —F v hlzzFr=ruaY 7
V7 ERAWTER L) THEOESBKRTH 2
C6 HfERBE"Y R, 74 vy v —344Z v FTH
BRICEEFE U7z 9L HHRBIE & A v7e,

2. BE

IL-24& 7 » b i ke % phytohemagglutinin
(PHA) T 48 BFfERIER B 1% EETH D, f
EEYIER SRR GRE) L DAL,

b3

1995 46 H 26 HZAS, 199549 H 8 HAHE

F—T—F EEMERE, ik, MREEEET V29K
(BURIEERSE . T 160 ¥rEXKIEHE 6-7-1 HRERAZERMMEARIEHE wHAE)

(1)



— 860 — R E ®

~7 A IgM 7 v v L CD3 i, w7 2 1gG 2 5
v ML CD4 iR~ X I1gG 2 7 v h 1 CDS8 #i
f&, FITCIZ#H v+ i~ v X IgM Fifs K f PE 2
WY FPiv v R G IF I3 E(bFEITE GER) LY
ALz,

3. EHMRRIZLD Ty bORKME

6000 rad D HETHRIEET I X > T REIEE 7z C6

Wister®2 7 v b

Spleen

J l

-—

-~
g

L

2

HE B3 &EHEES

B

N

R B E 2 A A K T 1X105/ml ICTHEE L,
Ihe1HERWV1S HE W 2 BIEENICEET 2
ZEICEY CoHRRBERIET v b BIER L.
4. T MU ABROBERUFZ— T RO
EC S
Fig. 127 v MY U RBROFAER U * 7 — THl
faoFTmEEEE RS, R EMZ 21 HEH) o

in vivo priming
C6 10°/mg X 1mé ip. day 1
C6 10°/me X 1m¢ ip. day 15

I — 7 JVERBrEUNER
Bﬁﬁﬁ il

mmmwf ML,
i &
RPMI 1640 10% FCS (Medium)

Ficoll-Conray#IZE &

Ficoll-Conrayifi

2000RPM 304 &ik

—— Medium

ymphocyte

+— Ficoll-Conrayifi

Lymphocyte [E23:13

Medium
| }700R
2~3E%% (E

10mg A

PM 104

FCIRME)

# %4 Priming © L.C. suspension, Priming @ L.C. suspension

ETB
Priming © L.C.suspension Priming @ L.C. Suspension
Cs glioma l
700RPM 10min 700RPM 10min
Ll ERE ?&Cgaﬁ? AR
ra
Priming © Priming @
) —.c. —LcC
RPMI1640 10% FCS/ SR ratio
20% IL-2 1150 ~—RPMI 1640 10% FCS
20% IL-2
7X10%/mgic 7X10%/meiZ
EiLd R
37C, 5%CO:FiZT
5 BfEERE
Priming © CTL Priming @ CTL
Fig. 1 Zv bV U BRO58ER & U CTL OFEE

(2)



1995 &£ 11 A

C6 tHiERBERM/E (Priming+) v b %2, =T—7 )L
PR DT, WisH, BERE L TR EREH L 7e, R
R L%, RPMI 1640 553t (GIBCO, Grand
Island, N.Y.) iZ 109 DIER~ ¥ IM#E, 5X10° M D
2-ANH TN —NENNZ BRI THIYT LR
MpaEEE R 2 TEEL L 72, SRR IR (Priming
—)Z v s REW, Zh#® Ficoll-Conray FLEE L
FERAG) SHESERINL, ZhEhEE) >~
%8k (Priming+LC), FREEV > 8K (Priming—
LC) kL7,

RIBAEY > RBRERORME Y 38R iR o 55
IL-2 % 209102 72 55 & B C AR IR SHLEE %17
o7z Co MiRBEMAZ & V > 8k% 1:50 DEIGE T
B’EL, 37°C, 5% CO, D&M FT 5 HiFFER#E
L, ZNENEREIEY >/ BREH K CTL (Priming —
CTL), BfEV > ¢3k@ 3% CTL (Priming+CTL)
L7,

5. *7— T HBRNEREIEDFIZNR (in vitro)

a) FIRTEEMER I & 2 HRET

24-7 2 Vv — bz, C6 MR IEME D 4 (5%
105/0.5ml), [E#HD C6 MR IEMIRE I REED >
NEREE CTL & % WIZRAEY > Bkl CTL %
1:10 DEIETIAZ 2 b D%, 37°C, 5% CO, DFMH
TC 48 B RS2 BT B C TREE L 72 (Fig.
2).

b) 'Cr HEBEEIC X % BeifaaEh

TERIR (C6 iR B I i B Be O 9L 61 B2 ek
fa) % 1.5X10°%/0.3 ml W FHEE L, *Cr ¥ 100 x Ci
W T 1 REMEIEE 3R L 72 B2 58 2RI T 1X10°/ml i 7
L.

96-v = V7 v — MR & L T C6 fifRER
JEMARE D 5 v % L MEBEMRE 1Y = vH 72D
1X104/0.1 ml 243 E Lz, IRICREEFED >/ 38K, &
fEV N8R, REIED »oSBRER CTL R UUEMEY
> oNERFsE CTL 2 Erfiae L <1:1, 1:5, 1:
25, 1:100 DEIETMZ 7z, 37°C 5%CO, 2T 4 FF
iRz L - B bR EINL, vy vy —TCLEF
DREHREN 2 HIE U, EAOMRIC e R0 &
EMZCEEELZOENY 77 572K cpm &
L, BRI 29% NP 40 # 0.1ml iz 858 L7
boERBEAKcpm & LT, F7 R (7w
cpm-/Nv 7 75 > ¥ cpm) < (BA cpm-/Sy 7
Z 7> K cpm) X100 & L TRz,

P BB N T 2R 7 — T MROFY

—861 —

Cs glioma 1X10°/m¢e : 0.5m#¢

RPMI-1640+10%FCS +20%IL-2
(Control)

. Priming © CTL(E : T ratio=10:1)

Priming @ CTL (E : T ratio=10: 1)

|

37°C 5% CO,FIZT
48RF BT

BTSRRI TREE

Fig. 2 ¥ 7 — T Ml EEEFENHIZIR (in vitro)
~EISTEEME I & B RET~

6. 7O0—HA b A=F—I2L B ) /N ERREN
BRI '

* < — T #ifa o CD3, CD4, CD8 43 F D #fh i
MERLIDOFEC LN TRBEEEZHWTTS
729 dnbbd s — THEE, CD3BLUCDY &
%\ i3 CD3 8 X UF CD8 O—k PRI & D 60 53,
LCTIRIGE & T BB RREE R TTHave Lz,
W ZRYiE (FITCAZR Y v i~ v A IgM Fifk
BILUPEEH Y X~ R IgG i) 2H 60
438, ©°.CT TRBRICKIES &, BEEEERIC TH
%, 7Na—)VEER{ToN., &2 OO
X FAC-Scan W CHIE L7z,

7. ¥7— T iEROEFEEIEIZR (in vive)

BALB/C X —R<=7 2D KTz 1xX10¢{E D C6
HHEBIEMR 2 A L 72 b D 2R & L, C6 MR
JEMIAZ I 1X 10" O RBEIEY > SBRE K CTL &k
URAE ) > 8BRESk CTL 202 T (%5 —#ifg : 4=
FOMIlE=10: DRAE L 72, BHEEEDO K S &% 72 K
ME I RERCHE L., BiEEEOER ERERD
e EEREOEZE L Lk,

& ES

1. %5—THBROEHEREEINE (in vitro)

a) BTG X B

O LB = 48 FSRIUE & et o BT B
SIEE* Fig. 3 \0R Y. LEEONER Y FBED
SKREEY o SBREE CTL TIRASERR % L 72 C6
A O R E Lo 7. —F LR O
fEY o SERE% CTL T 13 MBS MRS 4 & e ¢
¥, FEACRT &> ic—HEET 2 BB



RO

C¢+Priming @ CTL

BB K

Fig. 3 7 — T MlgDEABEIEMHIZIR (in vitro)

~ENTBAMEE W L ZET~(E: T=10:1)

H53EEES

@

Cg+Priming @ CTL

Control 8 & U Priming —CTL T 5K % L 7z C6 MR EMIS —T 88583 %5 4%, Priming+CTL
TIIIEE AL A e 3, —ERAF T 2 BRIt U T Priming+CTL »3%$f13 U ¢ BB 2

EELT W3,

LTHREAEY v BRiAdE CTL WEBfTE L CEE
MfgEREE L Tnwie,

b) SCr #EHEEIC X 2 Bl ER

SCr BRI & 2 B RABR DS R & Fig. 410
Y. RBAED oRBR, BYEY 2 VEREB X USRRE
D >osEkisk CTL 13 C6 MR IERIIL, 9L fiRE
FEMRAOTE T 5 F 7 —EE ar o7, Ly
LZans 5 EIE D > Bk CTL 1 C6 #ifER iE
et LT 7 — T Ml ML L& L [H
BRCE WS 7 —IEEERL, ZOHA100:1 TIEY
0% D F 7 —iEER R LI, —F, IL HikREE
MBI L Tl F 5 —EE2Ro a0, b
LIV EERTHEEI NS T — T MEIEZHS
PICHRRBEEERR L T,

2. ¥7—THBROXRENROEN

2 7 7 — BT R AW TRIBERBIEY >/ B8R
3 CTL @ CD3, CD4, CD8 ~—# —IZ DWW T Haf
L7z (Fig.5). CD3, CD4 MMM D HFRIZ, &
FEEY > BREskE CTL Tl 27.57%, BEY >/ SBk
B3 CTL Tl 25.12% L MBI B EZRD 20
7z, —77 CD3, CD8 W5 Mg d 3R 13 KR E )
> SBREIZE CTL Tid 13.54% TdH % DX L TRE
fEV > BRE% CTL T3 29.17% L BBz LA %
RLTe, Thbb, invitro THEE S NU-#FIE CDS
Btk THIfETH 2 Z LSRR E NI,

3. *7— T ilanEFIEFENHIZIR (in vive)

Fig. 6 \EEMTEAMEE 2 BlO X —F~v v 2%
AT, NEREERUKRBIEY > NBREE CTL %58
TI/IMEEARD BB s le, —HREEEY



1995 4 11 A

80
70
60
50
40
30
20
10

[

NN

4

ET ratio

Priming © L.C.

NANRNNNS

\

Priming @ L.C.

Fig. 4 SCr Mk & 2 BB

AR BEMRBE T 2R 7 — T g0

— 863 —

1
100 : 1
ET ratio

Priming © CTL

80
70 73
60 73
50

40 7
30
20 3
10 9
0 ~

ET ratio

Priming & CTL

Primin— Y > /<8, Priming+ Y >/SBk$ & Of Priming—CTL Ti& C6 #iFB @A, oL e EMi
rbicF T —EM A TS %2, Priming +CTL & C6 ZBEMAZLIC L CE: Tratio D EF & L b IZE
WE S —EEERRL, 100: 1 TIXI 80% D * 7 —1EHERT. 9L HEBEE YL T F T —EEE

REL,

B sk CTL #5.8 TR IE D 2o -
1e.

B EBEOAS S BREFICEBEEL, BELER
BROBTR LSS 7% Fig. TwwnUiz, EEM
Rtttk 3 BRI TIEAREIEY > SBREsk CTL 58
VAT BREE & ERi U IR L RARAYIC I35
W5z kol —HRBIEY v 8BRkEE CTL &5
3 SRR 2 B & TR IEE T O HIE] =
otz Lorl, FhUBTRIEEMEIEES L
Vo, THOBLRERID XS — THilaNX—F=<v
2 O BESEARAE % B4 W\ BB L 7o R 2 e 7.

(5)

= =

1. LAK & 2 nfES

1985 4 1= Rosenberg 5 13 LAK i fd % F v 72
BT RERE PG Lz, 0% 157 flOENEE
XL CAE 2R 334 (BE, BHREAES) »
BEITH 7z LG L 729, —F, FIXHEERIER I
%t L T Jacobs 57 1% 9l O BB IEICH LR
A5 0%E 1 HHRER 21T - E iR IEB s
ol RIFCBWTREHSY X 2360 FFE
glioma IZJFATRS % 1T\ 6 B EE #E/ NI R % 78



CD3

CD3

— 864 — R E B K ¥ # FH3EE6 S

S

X % Total
i 1UL  28.06
[2 UR 27.57]
- 3LL  5.00
REST 4R 4.79
k. . ]

8o 10 192 19
FLI-H\FL1-Height ——>

CDh4

Priming © CTL

% Total

1UL 29.84

[2 UR 25.12]

g _ JLL 1.64

ATs b 4LR  0.95
e 10t 182 16* | 1eM

FLI-H\FL1-Height —>
cD4
Priming @ CTL

U3: P-CTLOR24
E Ly
% Total
i 1 UL 44.70
CD3 @ [2UR__13.54]
3 : 3LL 2.73
5 4LR  3.83
7200718 a2 18 1eM
FLI-H\FLi-Height ———>
cDs8

Priming © CTL

U3:P+CTLOEY

Log
. % Total
1" 1UL 26.15
cD3 ; [2UR__29.17]
g ; 3L 1.24
AR 4R 1.22

100 10 162 16% 1eY

FLI-H\FL1-Height ~—~>
cb8s
Priming @ CTL

Fig. 5 70—H%4 b X —% —2 X 3V >V SBREEMIUR O IR
Priming+CTL Tix CD3, CD8 MM D EIE S Priming—CTL il TERIC LR L 7=,

iz, TOHRBECH»SS LAK f#ifgix IL-2 & &
BTV VNEREREET S 2 LT & D R
mvitro KBWTHEEI N, Lar L, LAK #ifEix
VRIEREAMIE TH 2720, +97%F 7 —EMs
BonhzuRENHoT, £/, LAK filgiz 5%
SR ECh, R, ERECEET 2, £
20 LAK {3 mwiBarT % 5 U ¢ i iE g
ANEETLIEBREELE SO T WA, ZDEH
R R SR UHTH 519 1331 CD3 Jifk & g
JEMIAE & K6 T % LU 246 Fitfk (v X 1gG1) D%
nEehE2HELELTF @) 2&L, IheF4—v
WEMEAEFIDTNB 2 & - TZ48 L 7z “bi-specific
antibody” Z&EEL7z. LirL, Y AHEDOED
t M~ v 2Pk (HAMA) BEROBEREL
7‘:17)13).

BT 5Tt LAK Milaf 5% R 80 e 5 R
RSO R & h, DAtk LAK Mg % K& T
[\ 5% 538 A C b RSHEME BE L T & 5 18O

(6)

[EEHIR I BET 2 Z EBSTRABE L E 2 S 729,

2. CTL Oskd%

BEA, JLJFER0 & | ZEMERS I L CHEERER
MY Bk~ b~ Y CTUEL-ERE
Bl EEEEL, EEMRCREENZ*7—T
#ifd (CTL) 2w ZOBEEMEE®E L2, LaL,
B S Tl CTL OFHE B L THL & iz ik
Ao, R EEBETUR ORI T L IEE T
X7 OFELEE L 2 L 23% ., SEIOEBRTIZT
FL=r Y L7 CHEEINL T vy NHREBE
(C6 MEBIE) HfgIc N L TREMN KT 3 F 5
— THIEZFHET 5 2 L SARE L 2 o Tz, AT
SHRERS S hie Co MR IEMie: 7 v ~ OIEREN
G LTy NERIEL, ZORMES Yy b v
NERE in vitro THURERIE 25 2 oD IL-2 FHE T
W T 22 E10& D 7 —EER2 b - I Hifgnis
sz, LaL, BAEY USERENBEE H 5 Witk
BAEY v NBRE L2 THREELILESCEF 7 —F



1995 4 11 A

14y

Priming @ CTL |

Fig. 6 & 7 — T Mg EEEENHIZIR (in vivo)
Control 3 X ¥ Priming—CTL Ti3/NgE KX D
JERE 2R L T \» 3 %3 Priming +CTL T IE#&
FERR L IZFRD 2\,

HiEED shhole, ZOEEIDFS—EEE
FHA T B 7 O IFRAE S N HEEDS in vitro THE
HEREEZ I OO IL2FE FCE#EShL I &
RUNERTRTH S, Z0F 7 —Hifgix C6 FHRRE
JEMFCN LT 5 —iHME 2R T PR ES R 5

R R IC N T 2 R S — T MiEOFY

(7)

— 865 —

5004

4004

300

200+

100+

DAY

Fig. 7 %7 — T Mg EEEIEMHEILIER (in vivo)
EEOKRE & 2HE L REOR TR URERHICE
2\ 7-279 7 TH%H Priming+CTL Ti& Con-
trol 3 & O Priming—CTL Z tb~BH & 1 fE S
HETEIHIZIR 2R T

oL tHEBEMIIZ I L TiRiEg 2 RS o e, T
wbhbFHINLLF 7 —MEERERENTH 5
2. ZOFT—HFIEX — P~y ADKETIZEBHES
7 BB U T b SEEISIRIR 2R U e,

F 7 —EMEE b DM CIEIEEERIC AT
CD3, CDS8 Mg BERICHEML TwicZl £ o
CDS ko — THIfEMRFE Iz b O EHEH &
Nz, T DOFEEIZ Reinhertz 520 O ¥4 & —E L
7z. CD8 B+ 7 — T fifa D5k ik CD4 Bk~
o8 — T HFHEER (Thl) OESHSLETSH S,
Th 1#fZIL-2, y —A ¥ —7 x 0 Y ER25UW
L, ¥7— TriEMEOMucBb o Tnws®, K
EEBERETHTO%F T —EEEE L DI in
vivo DIEAE & in vitro TOPUE O IL-2 RIBLHS 6
HrEbhl, SOEERF T — THROFLE X
in vivo DIEVE, H5WIFIL2 A DY A A A >
BLETHEIEE2RBL WS, Fifl, ~717
7—YH50IE Bl samwE s IL-12085F
7 — T HifaDt, WHECEETH S tRESINT
B2 gy vivo BAEDORENIEREE S,

3. CTL OfffsfES MR Ut nixEE

mvitro THE AN F 7 — THIBIEZX—F <Y
A S N BB OEMERIH L2, Ly LUIES
Btz 2s HHCHET 2 a3y ba— il
INEWH, EEEERSES s, EBE, ¥7—
T HIfZEERS DA TH 555, FIITEREOF
BLERBINRETDHLH., AR TIECFFI—T
OB TTDTH o - AREM VB ETE 2o
7z, AR F 5 — T M BT O EE TR 2 A7
L, ZOMEIEEL CE gt bolz, T



— 866 — O
bHARFZETIEF 7 — T g X 3 REEER I E
MR IIE U 2s, SEecflib s 5 2 LI ATRE
Tholz, ZOEMBEROESE THEHAI L
7*: 5)~B)_

F5— THIEOE N ~DIGHZHETT 5B iX
BEAELEELRMBEE RS, LI &L
LAK gD & 55 Tl K& S OMig i, K,
PRI ERE T 200, BRE T 2REBICEET S
MRS B SAE U7z, BRI, IMEBErTI o
FENZOMEEFEICHEC L., —7F, ZOME
REBET 2D ICRFTRS RTok L 25, BE5E
FH XD SRR CRIFERBRSER S L, 20
MR F 7 — T MO EEERES O BFEDE
EY otz o TAETOENRFERII S F
T—ENEET AMER RS T A EIChHB, IO
2o bPERFREERRYL, SuF T EEER
2% 7— T MlEEEHEBECS T 2 B85
BEFER L2 VEZ O EHFINT,

&

1. 7 v MEEBEEMR (C6) «hiErZ CDS 5
Hx o — THIBBOFEL 21T5 & LTI L7z,

2. ¥7— THIOFEZICIZ in vivo TORSEL,
in vitro TO _IKRIEBLETH o7z,

3. AEETERIR L, BB E T 5 B RE
BFERERVEZ D EBEbii,

MEKZ Dbz, HEE, HEMEBD L
Te RERPEBUZ N NS AR Ofi— BP0 R R OBE 2
EKLET. TWHVRuERAREB L UM%
EEHESBCBH N LET,

I D EFIZE 52 [B] H AR RS RR
R THEE LI, RO —EIT TR 4 FERFEE
BEREMFRPIRS L o7,

2 E XM

i
0|

U D
= =

Levin V.A.,: Pharmacological principles of brain
therapy “Neoplasia in the Central Nervous Sys-
tem” ed by Thompson R.A., 1976, 315~325, Raven
Press, New York

RFHIELE, i RMEE RS REREO EIEEE &
U C DRxEEHE & . FEOERR 85 : 753~761, 1987
HHESE, EEZH, FEFRER, fi: 7V A -~
B 2HHEFIRED 2 4 =X 2 &2 DFR. Bl
S 130 2751~2757, 1984

SHEDE, William B.J.,: b MEEHEECE T3

2)

3)

4)

E B X

5)

9)

10)

11)

12)

13)

14)

15)

A

=

e

ES ESEEG6S
ACNU iif 4% # #% © B %%.  Neurol.
(Tokyo) 27 :825~830, 1987

Rosenberg S.A., : Immumotherapy of cancer by

Med. Chir.

systemic administration of lymphoid cells plus
interleukin-2. J. Biol. Modif. 3 :501~511, 1985
Rosenberg S.A., Lotze M.T., Muul L.M,, et al: A
progress report on the treatment of 157 patients
lymphokine-
activated killer cells and interleukin-2 or high-
dose interleukin-2 alone N. Engl J. Med. 316 : 839
~897, 1987

Jacobs S.K., Wilson D.J., Kornblith P.L., et al:
Interleukin-2 or autologus lymphokine activated

with advanced cancer using

killer cell treatment of malignant glioma : Phase
I trial. Cancer Res. 46 : 2101~2114, 1986

Yoshida S., Tanaka R., Takai N., et al: Local
administration of autologous lymphokine-
activated killer cells and recombinant interleukin
2 to patients with malignant brain tumors. Cancer
Res. 48:5011~5016, 1988

Kotasek D., Vercellotti G.M., Ochoa C.C., Bach F.
H., Jacob H.S. :Lymphokine activated Kkiller
(LAK) cell-mediated endothelial injury : a mech-
anism for capillary leak syndrome in patients
treated with LAK cells and interleukin-2. Trans
Assoc Am Physicians 100 : 21~27, 1987

Brancher A., Roubinet F., Grancher A.S.,
Tremoulet M., Bonate A, Delisle M.B., Calot J.P,,
Pourreau C., Ducos J., et al : Local immunothera-
py of recurrant glioblastoma multiforme by
intracerebral perfusion of interleukin-2 and LAK
cells. Eur Cytokine Netw 4(5) : 331~341, 1993
Benda P., Lightbody J., Sato G., Levine L., Sweet
W. : Differentiated rat glial cell strain in tissue
culture. Science 161 : 370~371, 1968

Benda P., Someda K., Messer J., Sweet W.H.,:
Morphological and immunochemical studies of
glial tumor and clonal strains propagated in
culture. J. Neurosurge 34 : 310~323, 1971

Loken, M.A., and Herzenberg, L.A.: Analysis of
cell populations with a fluorescence-activated
sorter. Ann. N.Y. Acad. Sci., 254 :163~171, 1975
Lotze, M.T,, Line, B.R., Mathisen, D.J., et al. : The
in wvivo distribution of autologus human and
murine lymphoid cells grown in T cell growth-
factor (TCGF) :implications for the adoptive
immunotheraphy of tumors J. Immuno 125(4) :
1487~1493, 1980

RRTEE, BEETT, FIHEEE, SaAH  BiEEE
W3 2 BT REE R O ERE L EERGH  LAK
FaOFHE &R EORES BIOTHERAPY 3(1) :
175~178, 1989



1995 4 11 A BB EERBECN T 2 RN F 7 — T flsom — 867 —

16) FHFE=, AR K, FEEESFE - fifl: Bispecific Anti- by a monoclonal antibody Proc Natl Acad Sci
body AW BMS ) 4 —~ DEE M RETTR USA 76 : 4061~4065, 1987
2:249~253, 1989 22) Mosmann, T.R. & Coffman, R.L.: Th1 and Th2
17) Frodin J.E., Lefvert AK. Mellstedt H. : The cells : Different patterns of lymphokine secretion
clinical significance of HAMA in patients treated lead to different functional properties. Annu. Rev.
with mouse monoclonal antibodies. Cell Biophys Immunolo., 7:145~173, 1989
21(1-3) : 153~165, 1992 23) Gately, M., Desai, B.B., Wolitzky, A.G., et al.:
18) Blottiere H.M., Douillard J.Y., Koprowski H., Regulation of human lymphocyte proliferation by
Steplewski Z., : Immunoglobuline class and im- a heterodimeric cytokine, IL-2 (cytotoxic
munoglobuline G subclass analysis of human lymphocyte maturation fuctor). J. Immunol., 147 :
anti-mouse antibody response during monoclonal 874~882, 1991
antibody treatment of cancer patients. Cancer 24) D’Andrea, A., Rengaraju, M., Valiante, N.M., et
Res. 50 : 1051~1054, 1990 al. : Production of natural killer cell stimulatory
19) BAEHR BENGEREZ L TOCTLE S factor (interleukin 12) by peripheral blood
Medical Immunology 19 : 25~30, 1990 mononuclear cells. J. Exp. Med., 176 : 1387~1398,
20) JbJEERKS YEMEIL Y oK B B e M E S O 16 R 1992
~Interleukin 2 KFMHERERNF 7 — Tz 25) Yoshida, A., Koide, Y., Uchijima, M., et al. : INF-
AT ~EREES 32(3) : 282~291, 1986 v induces IL-12 mRNA expression by a macro-
21) Reinhertz, E.L., Kung, P.C., Goldstein, G., et al.: phage cell line. J 774. BBRC, 198 : 857~861, 1994

Separation of functional subsets of human T cells

Generation of Cytotoxic T Lymphocytes (CTLs) Specific for Rat Glioma Cells

Kimio SAITO

Depertment of Neurosurgery, Tokyo Medical College
(Director : Prof. Hiroshi ITO)

Lymphokine activated killer (LAK) therapy has become one of the common adjuvant therapies for
malignant glioma. However, since LAK cells do not have specificity for antigens, one of the most
important problems of this method is the difficulty in obtaining sufficient cytotoxity against tumors. On
the other hand, cytotoxic T lymphocytes (CTLs) have antigen specificity, but at present there is no
established method to generate them. In this study, we tried to generate CTLs specific for rat glioma cells,
using Wistar rats and their glioma cells (C6-glioma). Killer cells against rat glioma cells were only
generated by immunization with irradiated C6 glioma cells intraperitoneally (7% vivo priming), followed
by challenge with the same C6 glioma cells in the presence of Interleukin-2 (secondary stimulation) . They
were not generated by only 7% vivo priming or secondary stimulation. The kilelr cells were shown to have
remarkable cytotoxic activity against C6 cells by 5!Cr-releasing assay but not against 9 L. glioma cells
which are allogenic glioma cells. T-cell subset depletion test revealed that the major surface phenotype
of these killer cells was CD3-positive, CD4-negative, and CD8-positive. These results suggest that the
killer cells generated were CD8*, C6 glioma-specific CTLs.

{Key words)> Malignant glioma, Immunotherapy, Cytotoxic T lymphocyte.




