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BRI 5 BT R R D ERERIRES

SRRED LRRASEETE (BT | BFEHEE)
BOA ® B
PR 2 % 3 A28 BA)

BREHZ, JVHROLETREREEFHT T2 L2ERNELT, BEAOREM Y >3k
CEBBEOFMMY 25K, BBY L oNEY S oSERB L O Loy S, B THERZAAL VY-
oA %> — 2 (recombinant interleukin-2, rIL-2) ¥ AW TV ¥ KA 4 >V HEEAEEEY > 05
(lymphokine activated killer, LAK) i 2 E L, UTOERNMELRTxo7. Tabb, EEE
® LAK il s & CEEAREEEEOBRNEEIIZ 2V T O BEOMABENETH (stage) HlOoZE
B, EENTY U BREERTABO 7 4 AT L F = (phytohemagglutinin, PHA) & rIL-2 @
BEREEIR, LAK MOBRERANOER, BEZEKRRKICENIYE (biological response modifiers,
BRM) #F#&5 L7840 LAK EEMARRICOWTHN L. Z0ESE, REMY >~ SHkrs0
LAK B0 FH T L Tk, 5%t b AB M %027 RPMI-1640 #5i < SimFst < b FUEEE
HDOhH5 LAK IHOFZFENTEETHo . BERBRE*SETHACR 2 &, RiEMY > /S TR
stage [l BE VMO BETEREACE S 2 LAK EEBE N, BFREEROBICLBV 5L
BRB AN, —F, HiEEEms e LAK B eBREs w00, EEAT) o BkEREET D
B rIL-2 & PHA 24 2 &, rIL-2 BAGENSERL D BB my 248, LAK B EET
B0, BRISE I, 2FLLFARESME NV I ENTFHEAL. SEHORFT, BEA, B
BEZLThOBHBE S, rIL-2 FINEERS A CESEE2RTARSHTH o208, —HOb D10
BERLGEESEETHY, MEZOHFEENER I, Wiz, U v f@ilko LAK i1 2
v, FRBmEsen LAK il L D EEMEL, U U SKRERICOWTY rIL-2 IR I by 7ry
#— T #ift (CD8+CD11l+) BEML T 3 LW I RHEFL LD, —HTAMNS—A ¥ T a—¥—
T #ifg (CD4+4B4+) OB D12, B EBBREOFE Y >/ EifEO LAK fE0 i@
EERRTLONHY, BRISHAOEREMIAZ AN, &5k, IVMENCEBHREEEELE
B0, BRIV Y F o0 OK432 285 L7 25, BERMBMY > 8k2» 55FH L7 LAK #ifg
B, RESBRB AT, LAK EELEEOERNRED SR, MEOBEL D, stage [T 5 & THO
EEBZCBLTREROAREELEREMNA T, BEFAEREOBECOWURESS S LELS
., 27 BRM BT 32 L, BECLI->TRESLHEY v HizfHT2 2T, 2o EYR
LAK {fila»58 022 2 L 2HBEL 7. BRNCBRFRERER2HITT o 0bloTiR, B%
LAK $ifa 258+ 2 0w LB A 3 EEZEsnH 0, 50, 108, BECRSEERT 3 FICKHS
NBZEXEEL, SEACHBEOBET N I A 23RN UL LT, BEGHAT 2 LEMENTREN
7.

Key words gastric cancer, interleukin-2, lymphokine activated killer cell,
adoptive immunotherapy

Abbreviations: ABS, AB serum ; BRM, biological response modifiers; FCS, fetal calf
serum; IL, interleukin; LAK, lymphokine activated killer; NK, natural killer; PBL,
peripheral blood lymphocytes; PHA, phytohemagglutinin; rIL-2, recombinant
interleukin-2 ; RLNL, regional lymphnodal lymphocytes; SL, spleen lymphocytes
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BEOTRERETIEFLL TR, ERL DIGHE
EE, RERE, ) U EEBSESOMRLHIT S
nad, BROPICIZERL ) v/ BREBOEE £ 4
5 B #& (medullary carcinoma with lymphoid
infiltration, MCLD) ’E7EL , #ITE L WA £ b REF
RFHERTY. CORBIL, BOMEER L HEE
FOEFEEEDORIEVEMRICRTHOTHYD, &
DREEEOE AN 2 BIIFET LI HOTHS . —
5, A CEBOERRIGEMYE (biological
response modifiers, BRM) OB H ~ DR 55E, &
AR & AL REREIV NV ORER? » 5 fBh &
gr L TOREREDBKSR bRIT ST E L.
HESATORERE R, LEBEFEOHAICL 2
BRM OEBENDEERELEETH 2 »™, BE
Yy —DODFEL LT, BEEHORMBIMF DY > ¢
e TREL CREBMRMR2/F DY v/ 3k
PHEE LR, BEEBFARBATZ R TRERLED
HaohTwa. THREOBEEEERFLLTHMS A
Twihf ¥ —uv4 F>—2 (interleukin-2, IL-2) {Z,
Taniguchi 5”& & » TEEFHIBELICLZ A >~
§—u4 F ¥ — 2 (recombinant interleukin-2,
rll-2) WRELEETR LD EEES»EAo 0T
0, EMFREFEHNE eI REBH Y, EIfER
YEDOENTWAB®., —F, Rosenberg 52k - T
rlL-2 2AVERES N Y v Rh A CiEHRER Y
v /88k (lymphokine activated killer, LAK) #ifa % B
EBATE LAK BEOBKRDHENME s, LIk
LDOETHERICHEEINTETWSE. LarL, LAK
BRI EE, WS, DREEEEICIREHHO®RE
BHEZLO0, MEBEBZ L ERBCNLTEHT
Holet TEREDWVLVONERTH S .

AR, BEBECEM: LAK REL BT T
BIEERAMRL LT, BROETEMHEI FFaiL s
7 — (natural killer, NK) &8 L ' LAK {EHOE
B, Vo oSEEEEME Y, poEBHREEEE >
BREWBZZE2HMELTO, HEELEY « b~
Y7 V¥ => (phytohemagglutinin, PHA) & rIL-2
EDFRIZ DB TREI L7z, & 512, RIBIMY >k
BIUFREY >/ iV v 33kh o FE 317 LAK #
ROBBHIEEER 20 ) > SHREBOER
BRM #BEICHIHE L 2 BA 0 LAK BHEAR
KOWTHETL 7.

MRE L UFE
I. 3¢ ®
27, BE A6 (THES33.1F) 100w CRIBM

U o BROEEREESRM, PHA k fIL-2 s O#A%
BEXOOTREL .

YAZ19885E10A £ D 1989411 H & T A, &R
KEN AR BREARNC B LT, BYIRIM % i
U, HBFAMRBRLIToRERBRETGENREL
T, INBOMEIORBIM Y > BRE AV, 72006
IR T FMERC, BAIBY 81 vk, Y
YORESBELERL . ERRLTF~T5F (FH
54.9%F) THANTBMEIA, a6 TH-7z. RE
HBFERSE I ILBERRE 2 &, ERIBE4E, &
SMEREL7TH, HBEMREEIETH- . B
(stage) 72 BEEUR LR - 2. B SER
R LT stage [V BF G HEH—BRED B v F47
AEERIT, E7 A7 vIE - BEOBMEDOFRR
EROBEFIEENL TR L.

. U BRoor it RE

1. R#MY > 88k (peripheral blood lymphocyt-
es, PBL)

~28) IR % 50ml $EL, Ficoll-Hypaqu-
e LEEFELFICLDY VB2 SBEL:. T b
Ficoll-Hypaque # (kb E 1.077) (Lymphoprep)
(Nycomed, Oslo, Norway) Lio#»icEB L ,
400xg FRTLOSHELE, PHIBEZRIL,
Hanks ¥ T 2 [@e#%, RPMI-1640 % (Gibco, Gran
Island, New York, USA) iz~=v Y > 1004 g/ml,
AFeAL > W0pug/ml, 77 FV0.1ug/ml &
el 7z b AB MiE% 5 BBE WA L BER

[5% AB i (AB serum, ABS) fif RPMI-1640 #2
] CIE®ESRL, BERE2SEL, KT, 5%
ABS Il RPMI-1640 #£2#zp1c 2x10%/ml IC1FHEX &
o, BB WINLITC, 5% CO, FTTiTot:. &8,
U SETRRRESRD U > Bk LRI Y >8R E DL
SO, EBAEL Y CBBIBRME (fetal calf
serum, FCS) #10%# & 2 12 72 RPMI-1640 53

[109% FCS /il RPMI-1640 5] THig& L 7.

2. BB Y » /38 U > 3Bk (regional lymphno-
dal lymphocytes, RLNL), & 1 > /$¥K (spleen
lymphocytes, SL)

MBI L 72 FFB Y > /8T, 8% Hanks P CHR
BHEAYI2HOTHYIL, 28B4y > a2 NBC T
% KR Ci#@ L 72%, Ficoll-Hypaque HE B
WWEDHEERESELS. RT, 10% FCS N
RPMI-1640 $g#idhic 2X10%/ml (i@ a 7. HEE
BT s37rC, 5% CO, FTifo1:.

. ¥ E

MUY TS kaERIc L D, B TICAM
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g e EEL .

IV. fmiefEsE sk

t bREMERERED K-562 Mfaks Ay T NK &
MR, Flb boN—Fv MY U EBEEO Daudi
fatkE AT LAK EfEE L3 h b “Cr BRI &
NEIEL. Thbb U 8K E 2X10%m]l CHE
L, 965¢ U E~A 7o 7v—1 (Falcon, Oxnard,
California, USA) i 1 BRI D & 350D 100! 73
¥ LU (triplicate), =7 x 7y —#ifgx Li:. —H % —
v M E L Tld 5X10%ells/ml W HEHE L /2
K-562 # & ¢ Daudi $E0Z#ER I 25041 O Nal-
rO, 2mci/ 2ml (New England Nuclear, Boston,
Massachusetts, USA) #f0%, 37°C, 5% CO. T T1
BRSNS, 3E¥M¥ L 10% FCS i RPMI-
1640 sEMNZEEE L, ThE 1X10%/ml WREL 2%,
100p] 3827 x7 & MGz, ZOFRHEGT,
L7278 — =%y hid 2001 &3 207
v—t %, 37°C, 5% CO. T T 4 Rl ®%, B ROL
¥ 100u] 2RUEFRCHHE L °Cr E% 4 —
Fy A e —A Yy — ARCS01 (7 ah, B
) ICTHEL, TROFER LY NK HEE,
LAK EHEREH L.

NK &M, LAK B (% cytotoxic activity)=
“Cr ZHIfE—"Cr BERBHE
"Cr B RRHEE—-"Cr BARBHE

X 100

BE, Cr AL ERY —7 vy MHFIZ1I% MY
b X100 (FO%, KRR) % 100 L N2 ARSI RO
FEFOETHS. -7 v MiElE» SO Cr DR
BT, 5% ABS i1 RPMI-1640 55889 % 721 10%
FCS fm RPMI-1640 $5## % 1001 finx, 37°C, 4
FRERGEHH O LEFOETH S .

V. ®/20—FUikic k3 ) o BRBROIE

ERBZORMBM, V88 UE»S L
VSBT3 ) VoSERESE R & b Y v otBRICK
T2EEE /7 u—F VB EROBRE L. ~%Y
viigm 50l iz, V UBREFmEEAE K (phosph-
ate buffered saline, PBS) x CHER L - HNKER
(fluorescein isothiocyanate, FITC) i€/ 7 v —+
VR 50 ] 2 iN 2 B, KB THSRE S .
DV T RIS I RIMRERFARE (lysing reagent) (7
) % Iml B0, 55MERCTRIGS ¥, FRIIK
OEMEERC THERR, v—V¥—7a0—%A b A—
#—, FCM-1 (H& 2%, ExR) 2T, Btilagos sl
FELT. AL LEXARERE /7o —F 1 HE
i, M T #RcEREL CDS, ~vsS—/4 »

ES

7T a—4%— T flilRCkENE CD4, ¥ 7V v 59—/
fakEEd: T RN % CD8 (Ortho Diagnostic
System, Raritan, New Jersey, USA), NK #ifa 8
#y7c CD57 (LEUT), NK fiflk CiFhER R B
CD16 (LEU11) (Becton Dickinson, Mountain View,
California, USA) 2w/, Bz, ¥ 7Fr v ¥~ T
MR BB R CD8-CDIL, ¥ 7L v ¥ —4 v Fa—
¥— T MR % CD4-2H4, ~nt—q v
Fa—%— T M8 REN L CD4-4B4 (Coulter,
Hialeah, Florida, USA) @ 3 EE O _E$H (two
color) T & 1T 7z,

VI. ®FIEHE

1. rIL-2 Fig&E K 8175 LAK Mt BEgs
ESGs

27 rIL-2 (S-6820, HMEFHEBE KR 5%,
B EENEE L 2 2R ERERERE L,
%%, FHEBROKRE, rIL-2 0EHEBE (V /08
EREERRCN L THA2EEEEERT D)
Ep iR D B{RIEBE) & 1000U/ml Th 2 Z &2
BE L z7: 8, rIL-2 % 1000U/ml 0L T, 7 B
EETv, 3E»5 7 HE TRIENIC NK BB LU
LAK EZHE L. 272 20K, 10% FCS
RPMI-1640 ###, 5% ABS jn RPMI-1640 5% &
U i3z AIM-V (Gibco) @ 3 EHDOEEHI & 3
FEHEOERIC DOV TR L.

2. BREBERE (stage) 3l LAK fEROE
£

B R E 284 O FHTERT O RABIMEFFIL TY ¥
BIEEW % B, 5% ABS i1 RPMI-1640 £ i1 T
rIL-2 # 1000U/ml #0L, 5 BRE#EEZO NKE-
MR L LAK EEERIELY. BEORE (stage)
BEBIESEY > THEL, BEA6RCD
WTRABCHIEL -FBRE2MEE LTHVW. 2B,
BRM #5HEFIIERS L.

3. PHA B XU rIL-2 OffFc & 5 LAK #lO
FE

BEANARUVEBEZ2AOKRMKMY /0%
(PBL) # A F® 9 B4, 5% ABS fn RPML
1640 B CI5EHMEZEL, 5 HE, 10HH, 15EBK
YR, NK &5 X U LAK EtE 2 fE L ¢, PHA
(PHA-p) (Difco, Detroit, Michigan, USA) & rIL-2
ORI DWTHRE L.

ERBEL LTk, 1) PBL #HETHELLHE,
PHA Oa% 2) BEMMBECHRNLLESLU)
0E BdmimL 7288, rIL-2 o0& % 4) REMAREL
WL 72 BB L 0U5) 5 HBwwRmL 8, 6)
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(L2 2EEFERE, SHEB X VCI0RE S 3 B
LB, &5 PHA & rIL-2 ORISR E R 5 7
Hiz, HEEMBEC PHA 2 %ML 7) 5EEHWK
L2 2FMULEHB LU 8) 5HEELI0EE K
rIL-2 AU 788, 9) KEEBRMARC rIL-2 23EML
10HE i PHA 2@MUBEERLE. 277,
flL-2 OAEEHERML 725 6 #565 £ ¢ PHA »
rIL-2 2HELLE S BZEL T, rIL2 »YEEE
%, MREEEYSEBEL L 2 s CoRBICED
%, 5EE, WHESLIUVIAMO 3HMcHEL, &
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EFIOBEEEC DL THRE L.

2B, WFhOERBSLT L% HE L 108
Btz T o7, %7 PHA it lug/ml ,
rIL-2 4% 1000U/ml 2 ##H2nEmL 7.

4. KRB, FIEY > 3B L UM o HHEL 7
LAK #ifgo g

BRBE LA OFMEF IR LTBY >y ~
/SR (RLNL), 48l o4RE L7208 2<%k (SL) %
ThEh, 10% FCS fn RPMI-1640 ¥ rIL-2 %
1000U/ml #imsgs# L ¢ LAK filas5E L, 5HE

Table 1. Cytotoxic activity of PBL cultured with rIL-2 in healthy donors (n=5)

Days after culture

Target Medium
3 4 5 6 7
RPMI-1640 containing 10% FCS . EZ9.6i6.7 [97.113.8 [?7.214.6 80.1%10.8 65.7+9.0
K-562 RPMI-1640 containing 5% ABS 53.5£14.2 -77.7+15.9 -82.1+12.3 73.6+12.8 69.4+15.6
Serum-free medium (AIM-V) 56.7£15.9 83.4%12.5 84.7%13.5 71.2:+18.8 47.1+18.1
RPMI-1640 containing 10% FCS “34.8i7.0 §3.5i17.3 46.3+18.3 33.4%+17.8 33.4%23.1
Daudi RPMI-1640 containing 5% ABS [13.014.0 £31.5i10.1 35.3+12.7 30.9%25.7 44.3%+16.9
Serum-free medium (AIM-V) 24.1+13.8 41.7x14.1 34.5+13.6 27.0%11.1 25.5+14.5

Lymphocytes were suspended with different medium as shown in this table, and cultured with rIL-2 (1000

U/ml), and tested for specific
after the culture. Data are shown as mean

*ICr releases from K-562 and Daudi cells at 3, 4,5, 6 and 7 days
%+S.D. * p<0.05; * p<0.01 by unpaired t test.

a. (y " b. (%)
100+ r - 1004 *
— ——
- }
z £
= B
8 50+ j 50-
X
z 3
O T T T T T O T T T T
control stage] stagell stagell stagelV control stagel stagell stagell staéeIV
n=26 n=10 n=3 n=5 n=10 n=26 n=10 n=3 n=5§ n=10
Healthy Gastric cancer patients Healthy Gastric cancer patients
donors donors
Fig.1. NK and LAK activity of rIL-2 stimulated PBL from the gastric cancer

patients in various stages (n=28).

PBL were cultured in RPMI-1640 medium

containing 5% ABS in the presence of rIL-2 (1000U/ml) for 5 days. After the
culture, stimulated lymphocytes were tested with NK activity (a.) and LAK

activity (b.).

NK activity was examined with specific ®Cr release from

*Cr-labeled K-562 and ®Cr-labeled Daudi cells were used for LAK activity.

Each bar represents mean=+S.D.

*, P<0.05 by unpaired t test.
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o NK E%5 & U LAK BN %, R—EFORKEMm Y
o8k (PBL) o —&4THELZEL - LAK
Wl HEERET L . R Ry v osBRE, TR Y
VREY BRI D WTIR Y VOSERTEEOHER I DWW
THHMEL .

5. BRM #&EEFICHIT 2 LAK MEEOEA
RhR

HEBE4LICTLT, BRM (V¥ #94 »,
OK-432) &% R 3 - H D EEAFER (randomized
study) 2o, ThbbEERCLD, v FF
VEES B, OK-432 B4, SBEESAIcHT, 18
Bz 2 @ BRM 2 BEicfE L, #5468 L URER
WIERMIMY v eS8 L T, 10% FCS fn RPMI-
1640 =7 rIL-2 % 1000U/ml ¥l , 5 OE#EEE
#%o NK EMSs I U0 LAK FEERELL. k6, v
v+ > ikEt dmg, OK-432 133 5.5KE &5 L 7.

VI, #EEHLIRE

HEo&HEER FE L FEREE (meant
SD) #b-TRLE. A-EMCET 2 2 BEFHOF

Table 2. Proliferation of LAK cells

S

BECEEEREE, WEOH2EAD t RELAH
Vv, ELMEEOEEERE R, FOBO FRER
FWHEZIEUT Welch OREERTR-> 728, 3
EORVHED tREERITEV, BRES BLUT2H
BEHY LHEL:.

24 #

I. rIL-2 s ic £13 5 LAK to FFsss
%%
B LIBRBNEREA 5, NK BEZVTR
ozt 5 AR R EEE R L. LAK
¥EPEIE 10% FCS fn RPMI-1640 385t & UMRIM 5
#HAIM-V TR 4BEBNRLHETHY, 5% ABS
RPMI-1640 ¥#iTiZ 7 HENBRLBETH o /228,
FRNFhLOERSERCEBRERREOO LR (R
1).
1. BEEERI (stage) 3o LAK #fRiEtin %
3
B AR rIL-2 & 1000U/ml #0L 5 B 5%

Days after culture

Proliferation
Group

5 10 15 rate

a. 1 2.1%+0.5 1.8+0.4 1.2+0.7 0.6+0.6 0.3
2 2.1+0.5 1.8+0.7 1.0£0.5 0.94+0.6 0.4
3 2.1+0.5 1.840.4 1.1+0.7 0.7+0.6 0.3
4 2.1+0.5 2.2%+0.5 2.3+1.0 2.2+1.1 1.0™
5 2.1+0.5 1.8+0.4 1.5+%1.2 1.3+0.8 0.6*
6 2.1+0.5 2.0+0.3 2.0+£1.0 2.7+1.2 1.3
7 2.1+0.5 1.8+0.7 2.3+1.3 4.6t3.5 2.2™
8 2.1x0.5 1.9+0.7 2.5%+1.4 5.8+4.3 2.8"
9 2.1£0.5 2.2+0.5 2.4%1.1 1.9+0.8 0.9™
b 1 2.2+0.3 14205 0.7£0.4 0.440.3 0.2
2 2.240.3 1.320.4 0.8+0.5 0.4+0 3 0.2
3 2.240.3 1.4£0.5  0.8%0.5 0.5+0.6 0.2
4 2.2+0.3 1.6+0.5 1.4+0.6 1.3%0.7 0.6
5 2.2+0.3 1.4%0.5 0.7£0.3 0.7+£0.5 0.3
6 2.2%0.3 1.5%0.5 1.5+0.6 2.1x1.2 1.0™
7 2.2%0.3 1.4%0.4 1.7+0.9 2.2%+1.9 1.0™
8 2.2%0.3 1.3+0.4 1.6+0.9 2.9%2.1 1.3*
9 2.2%+0.3 1.5£0.6 2.7£0.7 1.3+1.0 0.6

Lymphocytes from * healthy donors (n=21) and b gastric cancer patients(n=12) were
cultured in RPMI-1640 medium containing 5% ABS in the presence of rIL-2(1000U/ml).
and examined with proliferation at 5, 10 and 15 days after the culture. Data are shown

as mean cell number X 108/ml+S.D.

cell number at day 15

Proliferation rate =

cell number at day 0

** 5<0.01 v.s. control (Group No. 1) by unpaired t test.
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ABS /il RPMI-1640 #5381 CE8 %D, BRBE 24D
NK #MBEL U LAK M Esheth, 58.9+
20.7%, 22.3£20.1%THH, BEADG6T.8+
22.1%, 28.1+£19.8% L LR TIEMETH o208, HE
Zixkdr ol HH (stage) FIOLETIX, NK &
#, LAK &M & b stage [T 8 & O UIHE WERIC
H0, NKIiEMTIZ stage IV A%, 18 & DR A & 1,
~RTHE (p<0.05) W{E#E®2RL 7. LAK EH it
stage I P ILICEERT, BE (p<0.05) WEETH -
72 (E1).

0. PHA & U rIL-2 0 f#F (= & 3 LAK a0

Bt ]

1. fHpask

Y roSBRE BMETE U o REE, PHA & %500
HELLE2ES LU 3B TIRMK T HRmRD
L, I5HMETEEATIZ0.36, BEEETIZ0.2f51k
WAL, (IL-2 2R 1O AEMEEE L7258 4
BBEATILUECH 720, BEBETIZ0.66
ERA LIz, rIL-2 25 BHREFEML B #TY
BEA, BEEE L L SSRGS DR

Ll SHZ kI rIL-2 % S EIRIMSEL -5 6 3¢
W, BEA BRBEELLSHE»SHML, 15HE
WIRZNETN1.35, 1oL k-7, PHA BN
rIL-2 2RML7ETRELUVES B, BE ATl
2EMECEML 228, BRAZECRETOEMT
Dotz rIL-2 N PHA %2®AIL -8 7 80l
MHAEBIERA L7 (F2).

2. NK &%

VYN B L LN BB TREEA, BBa
FOTho5BHCRET, 2h2N6.3+8.6%,
10.3£8.8%TH>7:. PHA OAa % CHEML -2
2ETREEA, BEBELLSHBRERT, 70
ZNn16.91+10.4%, 19.2+13.2% = THRA L 1= .
PHA 210BB WML 28 3BT EROB IR T
Dongpols. rll-2 2HMECOAEML 72585 4 B
TRS5EBEHCBRET, BEATIHE3.6122.7%, i
BECTHT0.4+13.7% % TR L 2. Ak rIL-2 %
FBEHML:E 68, HIMLAECREST, &
T rIL-2 ® PHA 2L THEBRIEZEAL 20 -
7z rIl-2 25 HEHIEMNMLEE5HTR, 0RER

Table 3. Cytotoxic activity (NK activity) of LAK cells

Days after culture

Group
5 10 15
a1 6.3+8.6 3.8+7.7 0.4%1.4
2 #mgi;gg 5.4%4.9 4.6+4.6
3 6.1F8.5 3.4+7.0 8.0+9.7
4 *63.6+22,7 53.0+17.2 14.5+11.9
5 7.0£8.3 *35.0+£22.5 33.2426.1
6 *65.2+23.7 58.8+17.4 44.0+18.5
7 21.3+17.1 *45.4+19.8 7.4+8.5
8 21.0+14.2 *48.3+18.1 46.6+27.3
9 *65.4+23.2 51.7+21.2 27.3+21.5
b. 1 10.3+8.8 4.2410.2 0.3+0.4
2 19.2+13.2 5.6+4.5 2.2+3.4
3 9.4%9.0 3.2+6.2 5.946.7
4 *70.4+13.7 42.6+26.3 30.3+28.1
5 10.6+8.9 26.1+23.5 17.7418.5
6 *69.9+14.3 55.3+14.9 52.6+28.2
7 19.5+12.5 *31.3+22.2 23.0+23.3
8 18.8+13.3 *35.7+22.1 34.4+28.4
9 *71.1+13.7 37.6+24.9 17.6+16.8

Lymphocytes from * healthy donors (n=21) and > gastric cancer patients (n=12)
were cultured in RPMI-1640 medium containing 5% ABS and rIL-2 (1000 U/ml). Cy-
totoxic activity (NK activity) was examined with specific 3'Cr release from 5, 10 and
15 days after the culture. Data are shown as mean %+S.D. The highest value of

each group is underlined.

*, p<0.05; *™p <0.01 v.s. control (Group No. 1) by unpaired t test.
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BET, BEATIZ5.0+£22.5%, BEEECIE26.1
+23.5% % THAL7:. PHA Him#& 5 BE < rIL-2
EHEMUEETHSLIUCESHTE, LIHBCEEA
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DBk R EMEEL LB, PHA o0& %250
L7828, BIHTR, BEA, BEBEZELTILY
LAK EMOBKIRshg»ro7z. rIL-2 288K
WML EaBETE, SHERERERZD, BEAT
1325.9420.5%, BB ETIZL17.0£12.5% L% >
7o, EREIC rIL-2 2HIEWCEML 728 6 B, H oML
SHEREST, #Trll-2 ® PHA 2FMLTHIE
HEBA Lo ok. rIL-2 25 HECHEMLEZES
HTREEATCRIBRCES 2D, 15.5+21.2%
ot L LBRBECREEOEAZIR>AR
»ofz. PHA N5 BEIC rIL-2 280U T
BB IUESHTRBEATIZIOEEIKI.8£17.9%
FTHALLY, BRBEETREAZEAD Y, 21

ES

rIL-2 B CEE L HORBE L EXRTERIZ p<
0.05) EMETH -7z (F4).
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1) #Hfas

rIL-2 #5 A LW 3EGRML 78 6 8843, @EA
TIRISEMTEYL. 3B THWML 728, 203 5 2
L EWEML 72 b Db 348 (14.3%) T, —5 1L
TREA LD IF 42.9%) ThH-7:. BEmE
T ISAMTEYL. 0fF L N Z D o 2dt, 203
b2 gL EinL e b0, 24 (16.7%) T, —F
0.5FUTRHMPLEbD2 28 (16.7%) THo 1.

PHA #higic rIL-2 2 2 EMRML -5 8 Bk, &
BATRIEMTES2.8E £ THML 25, 203
B 3L ECHEIIL 72 b DA 8 B (38.1%) T, —H 1
BEUTCRA L2 D 46 (19.0%) TH-7. B
BETEFYLMESE THMLIZY, 2035 260
LwmLizboa 24 (16.7%) T, —F LEUTw
WA LizbDn 56 41.7%) TH- 7z,

2) NK &%

rIL-2 #5 B LW SEGML 5 6 B3, EEA

Table 4. Cytotoxic activity (LAK activity) of LAK cells

Days after culture
Group
5 10 15
a. 1 2.1%6.7 3.0+11.3 0.4%1.2
2 1.1+2.2 0.1+0.2 0.140.2
3 2.0£6.6 2.8+11.3 0.1£0.3
4 *25.94+20.5 13.4+19.0 2.5+3.5
5 2.3+6.7 *15.5%21.2 11.5+14.2
6 *26.2+21.8 17.1+18.7 9.2+8..9
7 1.2+2.4 8.9+13.5 0.8+1..6
8 1.6+2.4 9.84+17.9 8.3+8.9
9 27.4+22.7 13.3%17.9 1.1£2.3
b. 1 2.8+3.4 1.3+2.6 0.9%+2.2
2 9+2.0 1.5%4.0 0.12£0.3
3 3.0£3.5 1.5+2.5 2.0+3.0
4 *17.0+12.5 8.0+11.3 4.0+5.1
5 3.0+3.5 3.9+4.7 5.4+10.5
6 "19.9+13.2 18.1+22.4 10.7+15.8
7 1.9+2.0 3.414.5 4,2+9.5
8 1.9+2.0 4.5+5.2 7.8417.9
9 *19.4412.8 6.7+6.9 2.842.4

Lymphocytes from * healthy donors (n=21) and b gastric cancer patients (n=12)
were cultured in RPMI-1640 medium containing 5% ABS in the presence of rIL-2
(1000 U/ml). Cytotoxic activity (LAK activity) was examined with specific 5!Cr re-
leases from K-562 at 5, 10 and 15 days after the culture. Data are shown as mean
% +S.D. The highest value of each group is underlined.

* p<0.05, * p<0.01 v.s. control (group No. 1) by unpaired t test.
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3) LAK ¥EiE

rlL-2 25 B LW SEIGMU ZE 6 Baik, BEA
Tk 5 B4 (52.4%), 10826 # (28.6%), 158
W44 (19.1%) TH- 7 (BU2b). BRBE TS AR
74 (58.3%), 10HE 34 (25.0%), 15HE 2 #
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a. » b. )
100 1001
Z
2 3
2z B
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Days after culture Days after culture
Fig.2. Changes of NK and LAK activity of rIL-2 stimulated PBL from healthy

donors (n=21).
days after the culture.

Each culture was added with rIL-2 (1000U/ml) at 0, 5 and 10
NK activity (a.) and LAK activity (b.) were tested at

5, 10 and 15 days after the culture with all tested samples. NK activity was
examined with specific ®Cr release from ®Cr-labeled K-562 and °Cr-labeled

Daudi cells were used for LAK activity.

The results showed that culture

periods to acquire the highest cytotoxic activity were quite different among
tested samples and three distinctly distinguished groups have been observed.
Each bar represents mean+S.D. Open circles (O) show the group with the

highest activity at 5 days after the culture (n=11 in a, n=11 in b).

Closed

circles (@) show the group with the highest activity at 10 days after the

culture (n=9 in a.,, n=6 in b.).

Open squares ([]) show the group with the

highest activity at 15 days after the culture (n=1 in a.,, n=4 in b)).

Table 5. Changes in lymphocyte subsets of PBL and RLNL cultured with rIL-2 in gastric cancer patients (n=12)

Ratio (%) of lymphocyte subsets in PBL

-

Day CD3+  CDe+  CD4+  4/Srato  LEU7+  LEUIL  CDB+ll- CD8+ 11+ CDA+ZHI+ CP4+3I+ .(JD4HB4~ CDivdBeT

0 65.4+16.3 40.4+8.3 [29.8+8.5 1.540.6 27.4+13.1 20.5+13.7 22.8+6.7 7.1%4.9 29.1+6.4 12.576,6 14.8%£5.1 25.7+6.4

5 65.6+13.9 40.41‘14.5[42.31'14‘3 1.0+0.4 [44.3i1740 29.9+20.3 27.5x8.7 5.3x1.5 22,7+7.6 13.3+7.6 10.3+5.8 22.7x7.8
Ratio (%) of lymphocyte subsets in RLNL ) ) -

0 6.0£13.0 39.4+14.5 |:]3,213.9 3.241.4 7.2+4.6 8.2+5.2 10.4%4.6 1.0£0.6 20.7t8.5 17.8+12.2 30.0+17.4 8.2:3.2

5 6L1£7.2 41.5%17.3095.7£7.5 1.8x1.1 13.2410.3 14.7£9.7 11.4+4.2 [3.913.6 20.5+8.4 16.716.8 17.8+10.9 L;.s.hs.a

Lymphocytes were cultured in RPMI-1640 medium containing 10% FCS in the presence of rIL-2 (1000 U/ml) for 5 days. Lymphocyte subsets wer;examined

at 0 and 5 days after the culture. *, p<0.05; ** p<0.01 by paired ! test.
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Fig. 3.
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ETHot:. FFBY v/ 8V v/ Bkiisk LAK il
FABIMY >k LAK #ifit Xk D BETH > 72 54
T, U roERWTh AV EBEETH o . Fig
LT 2 L, REMY >/ BkE% LAK #136.9+
22.2%, BB Y > 88 vk LAK #9262+
21.4%THY, HEZI o7z (K3b).

3) U /SEREERE

i. EERER

BB Y v S8y > 88k (RLNL) i RMmY >~ o5k
(PBL) &L T, CD8+, CD8+11—, CD8+11+,
CD4+4B4+, LEU7+ % & U* LEULl+ Offifaginsg
E (p<0.01) wi{EETHD, —77 CD4/CD8 LLIIHE
(p<0.01) CBETH -7z, BBV VI HEBROFE
W& BY SEREROZEIED R o7,

b. &)
100

50

LAK activity

PBL RLNL
Source of LAK cells

Relation of cytotoxic activities between LAK cells from PBL and RLNL
of the gastric cancer patients (n=16).

Lymphocytes were cultured in

RPMI-1640 medium containing 10% FCS in the presence of rIL-2 (1000U/mi)
for 5 days. After the culture, stimulated lymphocytes were tested with NK
activity (a.) and LAK activity (b.). NK activity was examined with specific
SCr release from %Cr-labeled K-562 and ®Cr-labeled Daudi cells were used for
LAK activity. The large closed circles (@) show mean values and each bar
represents mean+S.D. Open circles (O) show the highest activity of each
sample and straight line that link open circles of PBL with those of RLNL
show that these samples derived from the same patient. The small closed
circles (@) show RLNL with lymphnodal metastases. **, p<0.01 by paired t
test.
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2. FMmY > %8k (PBL), FiB Y > /S8 ) > /8B
(RLNL) BLUEY o8k (SL) »58E L LAK
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h 3 GITHB Y o %HT Y Bk LAK ML S b
BETH T FHEELET 3 &, KMy > 3k
g3 LAK #ifa68.5+18.2%, R Y >/ SHi Y >/ 88K
m% LAK #ifg39.0£28.0%, MY >/ <Bkiisk LAK
749 14.8% TH > Tend, 3EMICARER L
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2) LAK &
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BETHH, 4@2PITHY - 3Rkék LAK g2
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Source of LAK cell Source of LLAK cell
Fig.4. Comparison of cytotoxic activities of LAK cells from PBL, RLNL and

SL of the gastric cancer patients (n=4).

Lymphocytes were cultured in

RPMI-1640 medium containing 10% FCS in the presence of rIL-2 (1000U/ml)
for 5 days. After the culture, stimulated lymphocytes were tested with NK
activity (a.) and LAK activity (b.). NK activity was examined with specific
*Cr release from *Cr-labeled K-562 and *Cr-labeled Daudi cells were used for
LAK activity. The large closed circles (@) show mean values and each bar
represents mean+S.D. Open circles (O) show the highest activity of each
sample and straight line that link open circles of PBL with those of RLNL and
SL show that these samples derived from the same patients. The small closed
circles (@) show RLNL with lymphnodal metastases.
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#E5#%D NK BESERLL. FEERLET S &,
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Fig.5. The augmented effects of administration

of BRM on cytotoxic activity of PBL from
the gastric cancer patients before surgical
operation (n=14). Lymphocytes were cultured
in RPMI-1640 medium containing 5% ABS in
the presence of rIL-2 (1000U/ml) for 5 days.
After the culture, stimulated lymphocytes
were tested with NK activity (a.) and LAK
activity (b.). NK activity was examined with
specific *Cr release from °Cr-labeled K-562
and *Cr-labeled Daudi cells were used for
LAK activity. The large closed circles (@)
show mean values and each bar represents
mean+SD. Open circles (O) show the
highest activity of each sample and straight
line that link open circles of PBL obtained
before BRM administration with those after
BRM administration show that these samples
derived from the same patient. *, p<0.05 by
paired t test.
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Abstract

In the present study we tried to characterize lymphokine activated killer (LAK) cells,
with the eventual aim of using LAK to help cure gastric cancer patients. Lymphocytes
were collected from the peripheral blood of healthy donors and gastric cancer patients at
various clinical stages and were cultured in the presence of recombinant interleukin-2
(rIL-2) and phytohemagglutinin (PHA). Regional lymphnodal lymphocytes (RLNL) and
spleen lymphocytes (SL) were also obtained from gastric cancer patients and tested for their
potential to induce LAK activity. Proliferations, natural killer (NK) and LAK activity
and subsets of LAK cells were evaluated as immunological parameters. The results
indicated that the LAK cells induced from lymphocytes obtained from patients at stage II
and I, had significantly higher activity compared with those at stage V. Therefore, the
LAK cells induced from lymphocytes of stage I and II patients appear to be more
effective for adoptive immunotherapy (AIT) for patients at relatively advanced stages. We
induced LAK cells with high cytotoxic activity against the target cells, by using culture
medium containing 5% human AB serum as well as serum-free AIM -V medium. In the
presence of PHA and rIL-2, the lymphocytes proliferated 2-10 fold after 15 days of
culture, while their cytotoxic activity gradually decreased. The kinetics of cytotoxic activity
generated in the cultures with rIL-2, indicated that the culture period required for the
highest cytotoxic activity, varied among the tested samples. In many cases, we observed
high cytotoxic activity at 5 or 10 days after the initiation of culture, while in other samples
the higher activity was observed on the 15 th day. Lymphocytes purified from RLNL were
also tested for their LAK activity after being cultured in the presence of rIL-2 and showed
lower cytotoxic activity than similarly treated PBL from the same patient, while
lymphocytes from either S or RLNL without metastases, showed higher cytotoxic activity.
Flowcytometric analysis with these rIL-2 activated cells derived from lymphocytes of
different organs, showed that induced cytotoxic lymphocytes from RLNL, contained many
suppressor and helper inducer T cells. When patients were administered with biological
response modifiers (BRM), either of Lentinan or OK-432 before surgery, their PBL induced
potent LAK activity after the culture with rIL-2. In summary, we showed that the
lymphocytes from gastric cancer patients at stage I and Il could be induced to LAK cells
which may be effective for AIT. We also propose that in each case of AIT we have to
examine the kinetics of lymphocyte proliferation and the generation of LAK activity and
then establish a specific protocol for each patient before being subjected to AIT.



