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Analysis of Alteration of Host Immunoreactivity Associated
with Tumor-bearing and its Effect on Lymphokine Activated
Killer Cells in a Tumor-bearing Rat Model

Tsukasa KUBOTA and Toshiaki YAMAKI
Department of Neurosurgery, Sapporo Medical College
(Chief : Prof. K. HASHI)

ABSTRACT Alteration in immunoreactivity associated with tumor-bearing is well recognized ;
however, the mechanisms of immunoregulation are still elusive, and little is known about their
effects on immunotherapy with the use of lymphokine-activated killer (LAK) cells. A rat subcutane-
ous tumor-host model using a gliosarcoma cell line(T9) syngeneic to F344 rats was established,
whereby alteration in the proliferation or cytotoxic activities of spleen cells of tumor-bearing hosts
were assessed, and subsequently its cellular as well as humoral mechanisms and also its effects on the
induction and cytotoxicity of LAK cells were analyzed. The rats showed splenomegaly with the
growth of the tumor with more than a 2-fold increase in spleen cell number for 2 wks of tumor-
bearing, which was sustained thereafter ; however, the spleen cells of advanced(longer than 3 wks)
tumor-bearing rats showed impaired reactivity to Con A and LPS stimulation and in MLTC and
MLC, although no constitutional change was recognized in the spleen cell populations. The natural
cytotoxic activities of the spleen cells were minimally affected as assessed by ecytotoxicity against
K562 or T9 tumor cells. Induction of LAK activity in the spleen cells of tumor-bearing rats showed
apparent inhibition with the growth of the tumor. The presence of suppressor cells in the spleens of
advanced tumor-bearing rats was demonstrated as they suppressed proliferative responses of normal
spleen cells to Con A stimulation and in MLTC and MLC, which were free of MHC restriction.
Those suppressor cells could also interfer with the induction of LAK cells, but not with the effector
phase of LAK cells. Negative and positive cell selection experiments revealed suppressor cells to be
of two kinds: plastic adherent cells, of which 70% were macrophages and monocytes, and CD5(—)
CD8(+) T cells, both of them could suppress not only the proliferative responses of lymphoid cells,
but also the induction of LAK cells. Serum of normal rats and rats bearing the T9 tumor from

Abbreviations :
ConA : concanavalin A FACS : fluorescein activated cell sorter
FCS : fetal calf serum FITC : fluorescein isothiocyanate
LAK : lymphokine-activated killer LPS : lipopolysaccharide
Mg : macrophage MHC : major histocompatibility complex
MILC : mixed lymphocyte culture MLTC : mixed lymphocyte tumor cell culture
MMC : mitomycin C NK : natural killer
PBS : phosphate buffered saline rIL-2 : recombinant Interleukin-2,
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initiation to 4 wks showed a similar degree of dose dependent suppression on cell proliferative
responses regardless of tumor-bearing or its period. Induction of LAK cells was more strongly
inhibited by serum showing parallel relation to the growth of tumor at more than 0.1% concentration.
These data indicated that immunosuppressive mechanisms were generated in the late tumor-bearing
rats which preferentially supress cell proliferative responses and induction of LAK cells by two types
of suppressor cells, plastic adherent cells and CD5(—) CD8(+) T cells.

cell proliferation regardless of tumor-bearing, but suppression of the induction of LAK cells depend-

Serum inhibited lymphoid

ed on the time of tumor-bearing.
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2-1 EEREND

B 3588 5—13 B O Fisher % (F344/Ducrj) &
OCWKA Z(WKAH/Hkm) 5 v b (AR A= —,
B 2EFERLI.
2.2 [EEHR

EEARATEXEN RN TEEL L v 5
itz N-methylnitrosourea ZEF® Fisher 7 v + fH3E
o gliosarcoma (T fF VA EH L. T9 MIAIZ6%
FCS fn RPMI1640 @m ol e h 5. EHERT
0.02%trypsin type I1I-S (Sigma) T U Tl & F
BEERI-%, 6%FCS in RPMI1640 8= A 4 R
BERLLLOEH W Fofl, LAK EERTEROE
B (target) & LT, T9 Mo 3, MRS
LT\ % & b erythroleukemia fifafkD K562 #Hfa R
Ut Burkitt’s lymphoma #iffa#ko Daudi g HH L
fz.
2:3 @7y MES, MR UMBRER

T9 #Ha 1 X 10" % Fisher 7 v + D& T el
UCrEB L3R 1~485 » b, BOIEW Fisher 5 v
FPERFERALE. Shb0F y M X hEENCEELYTE
H U 7%, Ficoll-Conray = & /O 8k (B E 1.096,
1200 rpm, 20min) 2 & b ¥ v A HREELEEREY S
BLERKEE L. XZhbo sy b X0 OiER T
I D MEHERERL, BEHIC 60 S MME LeE, &
¥t (3000 rpm, 5min) L CIHiE %58 L 7.
2-4 BERUNIE

Con A (Honen) KO LPS (Sigma) i3 10%FCS fn
RPMI1640 B EBW ICER LAR L 02 B AL .
rIL-2 3REERBTEIL VEEINI TGP-3 2FHL
oo LT v PV VARKREZ m—VvHEAL LT, AER
JRAEEE 1 BEEE X D REEX e, R1I-3B3(#LZ » + CD5
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¥i46), R1-10B5A > » b CD8 #i46)'?, RTH-7{3T
F v b CDAFLE™, R2-1A6 (315 » P EERERR O
Mg Hifk), RTS-1 ($i7 v + CD45 HiE)™®, R2-
8B1(#1> v + MHC class I #i/£)'®, MRC-OX-6(¥1
S v } MHC class II #16)'", 3. 2. 3(JLF v + NK
s D . 2 kPiikE LCFITC- conjugat-
ed goat anti-mouse Ig (Vector Lab., U.S.A),
FITC-cojugated rabbit anti-mouse Ig (Meloy Lab.,
U.S. A) %7z, Anti-mouse Ig %5 » » &3 %
TERIEGMEEHRET LD, HEEHLHUDEET »
M ME I CTRIRL CTHER L,
2:5 BRfmBADY Ty F~ODBE

KNTE o R AEFER (whole) & —EEFKL, &Y
% 3% M7 A7 3 vinHanks balanced salt
solution (Gibco) "€ 1 X 107{#/m/ DEEHEL TS
FAF v 7y — VHRIBERE, 37C, 5%C0.55%
W60 oEEEL (IEBEMRERELL. 7527y
I NEMATY e~y T 4 v 7 & Cell Lifter (Costar,
3008, MA) #H\TEIRL 7z (adherent). ZD 75
AFy 7 EEWEFIALCHEDYAVWCER LU -EE
MR DK T0~T75% 0 BEK, M¢ RUNK filachs
CEFHERL 5. AEMEREROMIE(adherent
depletion) % R1-3B3, R1-10B5, RTH-7 & #i &
200ul, %08 R1-3B3 & RTH-7 DA 400ul L th %
NACTH HERILE k. Bkt RItEse5 R
BICIEEFRRIE % 200 x/ iz, 37°CT 60 HHERIG
X, BEEBERCHEEHL T, adherent-3B3 deple-
tion, adherent-10B5 depletion, adherent-RTH
depletion X 0" adherent-3B3+RTH depletion © 4
# 72y M4, R1-3B3, RI1I-10B5 BO'RTH-7
DE 7 v — vk sy A ciiRREBIL T,
3 E o EFESEEBR O YT, CD5 (+) #MED 68.1%,
CD8 (+) #ikg® 59.3%, CD4 (+) Mo 53.7%H
BREINDZEEEAEL 5.
2-6 REfHRRORE~—H — DT

FACS (Becton-Dickinson, U.S. A.) #H\C, IE
HEROHEE 1~485 v RO & MEERED 50 5 El
X L. single-color analysis TiZ, [BEHIFERK
IXT0MED SV vy M IZ L RFIEE LCEBEE s »— v
BT Zn 30 ul nz, 4CT4H FRRGEE, 2K
itk & LT FITC-conjugated goat anti-mouse Ig %
30 ul Mk, 4°CT 30 HRIRIG &7, FACS i Gl
10000 Bz s 5 MR 2 % TERR L. two-
color analysis Ti%, RI1-3B3EE il % 2 kIik
FITC conjugated rabbit anti- mouse Ig TERL 72

HIES v Pk 5 EEARE OB E FOLAKMISI RIS T HE O 217

B, ¥4 F v {LRI-10B5 ¥ 4, &\ T avidin-
phycoerythrin & 4'CTXh % 45, 30 SHERIE I
T2EBE L. R1-3B3, R1-10B5 miHiEEH, B
M MRRE OB ¥ Rk FACS THRZE L 2.
27T 1) RGN FCRIE

U v EREE L DORE & LT Con A, LPS i\ /-
mitogen #%, KT fifah 5 I WKAH 5 v &R
Hlaa Ry v ABREAEEER A L. responder
Th BEMEE 109%FCS i RPMI1640 & 2%
R, FBBEEOBRKBEENEIC2X10E/ml L7c3
rrsEL T, 6well FH 7 v— b m3well —#
(triplicate) T4ELL7:. Con A, LPS iREEEEMN
FhEh5, RO ug/ml ETch L5kl v
VARRBOEETE, TIMREDZVVIEWKAH 5 » b
PRI (1X1078/m/) = MMC (BRi%E) %
50 ul/mi B0 % TEEFHS T 45 SRS I @ B E BT
THE L. 2hbE, ThZh MLTC, MLC ©
stimulator & LT, stimulator : responder tt431: 5,
RO1 : 2D&HLT5 X 5 responder KNz fz. &
72, VYV ASEREAREEICETIL, responder DG
ZEM 57, 2-mercaptoethanol (Wako) & m#KiE
ER2X10°M 22X 5zle. ZhboFv—L %
—EHIRIESE L, BEET Ao -—ERE methyl- *H-
thymidine (Amersham) % 1uCi/well IR 2 TS A L
fo. BEK TR <127 v ~—x &2— (MASHI],
Microbiological Associates, U.S. A) & X v B
L, *H-thymidine DR 0 ;AL BT K v Fr—oa v
H v v & — (Beckman LSC5801, Beckman Instru-
ments, U.S. A)CHIE L7, RRITEHEY, stimu-
lator %50 23 10%FCS i1 RPMI1640 BB CHs%
L, it oz (Acpm) THME L. Con A, LPS
FlBT T ER 48, RUV72 BREEAIEEL 4 B
A L7z, MLTC, MLC i3%h % 96 BEEAREEL
24 B A LT,

2-7-1 EBRUBERMEIROEE > BGHELR

I .

EHEROHEE1I~3ES v » OB % H W T Con
A, LPS#IE, *7% MLTC, BRUO'MLC &35 Kit
PR RIE L. ,

2:7-2 {8783, 4:BIEHERROIER /S ERHBER

S 388

B3 HED B 48 F344 5 v + DI D sup-
pressor #EEA 25 BAYC, MMC AE Ui-Hia % 1E
HEF344 5 v  FUOVWKAH 3 v b E#IfE (responder)
® Con A FIER O MLTC D RIGRIEH 2 CHER %
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7o, FEEEBROFERE L b suppressor : responder %
Con A fIETIT1 © 1450.125:1, MLTCTix4:1
B 0.5 T IEREL, SREMERROBEREEYE

=1L 1.

2.7.3 ERRUIBBIUBEOER) > BRGEBELRIS

1234 288

EEROHERE 1~4 BIE % EFEEM#RD Con AR
¥, MLTC EU'MLC ORISR 25~0.1%DEE T
iz, mEFORENHETOFELV L OHEYE
Lt
2:8 LAK /BBEBE R in vitro HHEfEERER

2:5 DHEICET TS »  BHEE X b fHE MR 2 kR
L%, 109%FCS jn RPMI1640 55&¥K 1= X H 5X10°8
B/ml OBREOHMFEER L L. Zhicrll-2 %
FREEMN10U/ml E7ebX58%L, 37C, 5%CO,
Brggse v 4 ARREE L ¢ LAK #1838 (effector) % E
L. LAK fEfaoZERAiige -7 5 MaEEmEL L 4
hr 5Cr-release assay i2 X » HIE L #. 1X104E D
T9, K562 %0 Daudi fiflgs%hFh 1 ml OFEERIC
FiE &4, 100 £Ci © sodium chromate(Amersham)
Wiz, 3TCT60 oG &2, BWMRE L.
third party & L CfloMifladinsg 285 &, i
effector DT EE N 5X10°m!, effector: target b
2100 0 1 E7eB X 5L, Bwell VRSV -1
AL 600 rpm 5 LR, BEEISRT4RREREE L
REEE 1600 rpm 5 SREEOLL, £0OEEE 100 u Fo
TAV =T HRHFV=hvvir— (LKB Wallak
Compugamma 1282) THIE L %. effector D3 b
ZI10%FCS IMRPMIIGA0 B B HE N2 o b D%
sponteneous release & L, 5% Nonidet P-40 B %
Iz 723 O % maximum release & Liz. % specific
lysis LT ORTRD I,

% specific lysis=

mean experimental cpm—mean sponteneous cpm %100
mean maximum cpm—mean sponteneous cpm

2:8-1 EERUEEEMIEO NKEERU LAK
EE
EEROHEE 1~4385 » F O X v LAK #ifa
YBFELTC, BB LAKEEOE/ %R, T9,
K562 KU Daudi IRI#ERGMIRL L LCRE L. Co
BIL-2 25%mU s\ CRREEEL b O R/ERL,
BEE O NK EELZHIE L 7.
2:8-2 4B¥E 3, 4 BEIRFEFINER LAK EHIZHT
e

MMC LB U 7o 3 B 5\ ik 4 BRI ER

VAN - I |

HLREEE

% suppressor & L€, IEFEEME (effector) »H D
LAK #uFassE 0% C suppressor : effector tha32 | 1
0.5 1EB I BERYHE L. ThiiE
BAfARAC rlL-2 & ERciRinL, LAK MRZFER Ik
1% suppressor DEE L Rz, 4 HEEERE L, T9
MR R ERMIE E LT EREh LAK B EHIE L 7.
FARCEES v+ EFLEBROER S » FE#RLFC
< MMC #LEE LT suppressor OFR & U7z,

2-8-3 3EfE 3, 4:BMMRIIRY Ty POIEE LAK

AT RE ‘

FIE 3D 5\ ik 4 BERMAE A 2.5 OFRIC L b &
Y7y g, MMC 4LE L T suppressor & L7z.
hb% 282 LRERIC, IEFEMEME»HD LAK g
FE DRI suppressor : effector tb232:14:50.5:1
& U LAK fifgsEsmwing, T9 MlaZEryiiig &
LTENnTh LAK &% EIE L. ¥7, suppressor
w23 LAK g #53E L, LAK EHEHIE DR &
CRZED HEE T suppressor %, MfaREEHcs
% suppressor D& L iz,

2:8+4 IEFRIBBMENIEY LAK EHIINTS

za

EEEMEY» SO LAK flilagEoRITE VT,
LAK fifasf 8k B ER K, ERXOERE
1~3BEIME % 10~0.1%pEE ik, TIMBERED
K562 fifa# il & L<zhh LAK &2 RE
L.

29 MHETEPRILIE

VPR ORERIZE T FEERIE triplicate TfT T\,
FRHOTHELEEFECHR L. BohiiER
% Student’s paired, two tailed t-test &\ CH &
EOBRERTT e - fe. o

3 B R

3.1 EJRICHE MRz Y7y FOEL

HE S » P REEOBA L CEBOBEASED L
A X5, BHREIIIERETE1.220.2X 1088
THHDOIRL, HE2~3BTE2.410.3X103E L
foh, ThIERE4BETHHERI T (Fig. 1A).
FACS iz X % 8 BE OB 7 v — V% Al fzsingle-
color analysis T, MEHHREO & MMEEE 2B E O’
BRI, EERVHEESBTRIE-ETH
(Fig. 1B). F7ehiEBmiao %z, 3 BoRlE O
e, CD5(+) :150.35+1.39%, CD8(+) :
20.03+3.24%, CD4(+) : 28.40+0.82% T » - 7=.
5% 3 WM D two-color analysis ¢, 2 EDH
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The number and phenotypic analysis of the spleen cells of 0-4 wk T9 tumor-bearing rats. The spleen
was separated into single cell-suspension and number was counted by using a hemocytometer (Fig. 1A).
The spleen cells were stained with 8 monoclonal Ab(R1-3B3, R1-10B5, RTH-7, R2-1A6, RTS-1, R2-
8B1, MRC-0X-6 and 3. 2. 3) followed by FITC-conjugated goat mouse Ig as the second reagent. Posi-
tive cell volume(9% CV) was measured by FACS(Fig. 1B).

10®

(=
CDH antigen

Two-color analysis of the spleen cells of 3 wk
T9 tumor-bearing rats. The spleen cells
were stained with R1-3B3(anti CD5 Ab) and
FITC-conjugated rabbit anti-mouse Ig, and
subsequently were stained with biotinylated
R1-10B5Canti CD8 Ab) and avidin-phy-
coerythrin.

FEDFHT CD5(—)CD8(+) 1 7.12%, CD5(+)-
CD8(+) :23.28%, CD5(—) -CD8(—):36.27%,
CD5(+)-CD8(—) : 33.41%Th b, IEEFEMiaOE
B & HREEIRED o e (Fig. 2).
32 1) 2/ ERENBEIL UG

3:2.1 ERRGIEEEIENRIE) >/ BRNBER

I

Con A, MLTC RO'MLC €%, #HiE 381
fifE o FUGH IEE MR O KOG & ERIET
LT\, LPSHB T, ARERh -7, i
DB %R L. LPS BB O MLTC i\ T, #HE
1RO 2B Mo IS LR T 5EANRR b
(Table 1. LLEDY v BRGFEALRIEORE RS, H
5 1-2 BORFIIC RGBSR E T A ER 2R
L, #HE3BE»LRENLEERCEIEHEhs &
PR, .

3-2.2 JBME3, 4EMMREIDIER) >/ ERMFER

et iabs i % -

EH F344 5 » + AT % responder & L e &,
Con A Fi¥, MLTC ouTFhdEEEMROEREREK
7L CREH N X i (Fig. 3A). —75, allogeneic
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Table 1 Reactivity of the spleen cells of 0-4 wk T9 tumor-bearing rats to Con A, LPS stimula-
tion and in MLTC and MLC.

Time of tumor
bearing(WK)

0

1

2

3

Con A stimulation

16056.0-:3736.8
|

14545.3£2838.0

19852.3+8504.6

1996.4794.7

1177.7+ 259.9 4361.3+ 721.7 3847.7+ 403.0 319.4+262.1
LPS stimulation || . | [ . |
* %
1266.1+ 281.6 2444.3+ 990.5 1666.5+ 878.0 424.7+179.2
MLTC | |
MLC 17069.0+1467.5 15789.0£1262.5 11474.5+4631.1 12.0x 16.4
|

* kK

The spleen cells were seeded in triplicate at a cell concentration of 2X10°/ml.

Con A(Gug/ml), LPS

(25ug/mD, MMC-treated T9 cells(4X10°/ml, S:R=1:5) for MLTC, MMC-treated WKAH rat spleen
cells(1x10%/ml, S:R=1:2) for MLC were co-cultured for 48, 72, 96 and 96 hrs respectively, and were

pulsed with *H-thymidine for the last 4, 4, 24 and 24 hrs in the same order.

The values are expressed as

the mean of the difference from negative control(A cpm)+S.D. and statistical analysis was performed

with the Student’s two-tailed paired t-test.
* P<0.05  ** P<0.01  *** P<0.005
7elEE WKAH 5 v » BE#if% responder & L7cB4&
b, ERRITHN & 7R AR D8 B v ARAE L 7= H0HI%)
BErgEobhie (Fig. 3B).
3:2:3 ERRUEBILBENIER) > ERHBELRIG
s Y-

EHEROYERE 1~4 BimiEE 25~0. 1% EECIEEE
ko Con A B, MLTC RUMLC o KGR
2B E, WThoRBERINCE TS, BERESE
ORI R A FRD 7, ERRHC L 52T
Nk otz (Fig 4.

3:3 LAK #HiaB5E R U in vitro HAIIEESER

3:3-1 ERRUIBEIEEN NK &R U LAK

SEE '

K562 fifEiE NK &2, Daudi Mgk NK EHis:
Offfa L Tk, TI ML SBIOKE, ROIL-2 D
BEx*E 2 CLAK MilRBEE L Z L EROTE T,
LAK #fgizxt U ¢ Daudi #ifE & RO AR 2
&b NK EHMEOMIE & & 2 Shie. LAK &% (L-
2O ERI MR 2 T9, K562 K0t Daudi Mifaow~F
RTH-Th, HECHFCEERRA ETL, B8
SELETIR LAK Ml ALFE I kb o
—HEEE O NK &S JL-2(—)) 11, Efikn
K562 K O Daudi #ifE0B-4iT EoR e X 5 —E
DEALIIRD bivieds - 1=y, T9 M w5 EEE
PV, RIS IR A N A A & L e (Fig.
5).

3:3-2 $BIE 3, 4 BEMIEOEY LAK EHICHT
¥y-Z

EFEEMEL Yo LAKMRFEORKTB VT,
LAK Ml EEcEBEfiE, Rdtavitr—-n2el
CTIEEBEMREIN 2SS, Wil inzic g
R LTC, T9 Ml 2 LAK ffdssEse il
Shi-d, HERAERYIIZCEE T, ARG
HER» Bhe (Fig 6).

3:3-3 1848 3, 4:EMERIRY Ty MOEE LAK

BRSNS

BEBEMEOEY 7y bx LAK ffusEEMing
7854 Fig, TA), WTFhoy 7wy r THLEERER
IETEMED LAK BRI L. &9 72y M
Cl¥ adherent DHIFIFEA #3EBIC, %\ vCadherent-
3B3+RTH depletion EHEITER MR bt —FH
MiEEEM N oA (Fig. 7TB), &% 7wy K
" suppressor DEEIC X AENEED ORI » T
(Fig. D).

¥ 1= suppressor : effector fr #3211 » & # F T,
LAK #ilgFEMC BT 545 72y ORI ROZE
BEF LB L(Fig. 8). T9 MiarEffEs L
o4 (Fig. 8A), whole Finic o~ adherent ¥p0-¢
LAK EENZEB{ET L, adherent depletion ¥R
TEHET%5Z L, adherent depetion &Rimc it~ adher-
ent-10B5 depletion % In o 5 #8 LAK iE# 2 <,
adherent-3B3+RTH depletion HINCET3 52 &R
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(A) Con A stimulation MLTC

28000 1200
=
S
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©
s 21000
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£ 400
=

14000

ol— 0
1:1 0.5:1  0.25:1 0.125:1 4:1 2:1 1:1 0.5:1
Suppressor : responder ratio
Responder;F344 rat spleen cells
(B)
Con A stimulation 2000 | MLTC

30000
% 1500
Q
N .
E (
g
o 20000 1000
=
‘E
Z
Es 500 |

100004

0 0
2:1 11 0.5:1 0.25:1 2:1 1:1 0.5:1  0.25:1

Suppressor:responder ratio

Responder ;WKAH rat spleen cells

Fig.3 Suppressive effect of the MMC-treated tumor-bearing spleen cells on immunoreaction of normal spleen
cells(Fig. 3A) or allogeneic WKAII rat spleen cells(Fig. 3B) to Con A stimulation or MLTC. Suppressor :
responder ratio ranged from 1:1 to 0.125:1 in Con A stimulation and from 4:1 to 05:1 in MLTC(Fig.
3A) or from 2:1 to 0.25:1 in both Con A stimulation and MLTC(Fig. 3 B). The values are expressed
as the mean of the difference from negative control(A cpm) £8S. D..
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Con A stimulation . MLC MLTC
121 - 54
-0~ O serum 5
~ ~o- 1¥ serum
= 20 10 A 2W serum
by —— 3 serum q 41
é ~o— 4f serum /
& &
3 N
2 61
-
g 2
2 104 4
i
g 21 1
kS
1
= 04 04—
0 -2 -1 .
25 10 1 0.1 25 10 1 0.1 25 10 1 0.1

Serum concentration(%)

Fig.4 Suppressive effect of the sera from 0-4 wk tumor-bearing rats on immunoreaction of normal spleen cells
to Con A stimulation, MLTC and MLC. The sera were added at a concentration of 25-0.1%. Every S.
D. was less than 1094.

Target:K562 cells Target:T9 cells Target:Daudi cells
40
30
25
2]
g
;E 30 ow
2 25 oo Iw
% —a 2w
aR 0----0 3w
R---H 4w
20
20 20
14 18 17
IL-2(=) IL-2(+) IL-2(—) IL-2(+) IL-2(—> IL-2(+)

Fig.5 LAK activity of the spleen cells of 0~4 wk T9 tumor-bearing rats aginst K562, T9 or Daudi cells. The
spleen cells were cultured for 4days with or without rIL-2(10U/m!/) and were assessed for their
cytolytic activity in a 4hr-5'Cr-release assay at a E: T ratio of 100:1. The values are exressed as %
specific lysis. Every S.D. is less than 10%.

M FERZELS > CRD bR ¥/, adherent-  JEMIIAS 5 adherent HIfEK O CD 8(+)T #Efax I
3B3 depletion M Tl AR AEALATHD SN T, THZ LX) IHEBE I, adherent MR T
adherent-10B5 depletion ¥ fn %, adherent-3B3  CD5(—) CD8(+) T #HfanEE »ED 5 = & I
depletion ¥ 1% O* adherent-RTH depletion %5 i X DB X . 4 D adherent A B O
HEE D - 7. K562 MIRIZEERMIRE L L4 CD5(—)CD 8(+) T {HMa 2} suppressor i m Hete %
ThHRRLEMPRD bz (Fig. 8B). #-C, #HE HFHL T3 EBbhi.
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induction of LAK cells, assessed
by cytolytic ability against %Cr-
labelled T9 cells. Suppressor :re-
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less than 109§ and statistical anal-
ysis was performed with the Stu-
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Suppressive effect of several subsets of the MMC-treated tumor-bearing spleen cells on LAK cell induc-

tion against T9 cells.

Suppressor : responder ratio ranged from 2:1 to 05:1.

Every S.D. is less than 10%.

The subsets were added at inducion phase(Lt. side) or effector phase(Rt. side).
The values are expressed as 9%specific lysis.
As a control, LAK activity without additon of suppressor was tested.

Whole=MMC-treated tumor-bearing spleen cells; Ad dep=adherent cells-depleted fraction; Ad=adher-
ent cells; Ad-10B5 dep=adherent cells and CD8(+) cells-depleted fraction; Ad-3B3+RTH dep=adher-
ent cells and CD5(+), CD4(+) cells-depleted fraction.
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Fig.9 Suppressive effect of the sera from 0-3 wk tumor-bearing rats on LAK cell induction against K562 cells
or T9 cells. The sera were added at the induction phase at a concentration of 10-0.1%. The values are
expressed as Y%specific lysis. Every S.D. is less than 109%.
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