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Radiation Effect on Anti-Tumor Activity of C3H Mouse Spleen
Cells to MH134 Hepatoma Cells

Hiroshi Nobusawa! and Reiko Hachisu?
1) Department of Radiology, School of Medicine, Showa University
2) Department of Oral Radiology, School of Dentistry, Showa University

Research Code No. : 405.9
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In vivo

Tumor-specific immunity was induced in C3H mice by immunizing with syngeneic MH134
hepatoma cells. The radiation sensitivity of tumor-specific effector cells in the immunized spleen cells
and that of non-specific effector cells in normal spleen cells were compared.

The spleen cells, both immunized and normal, were irradiated in vitro, then mixed with the tumor
cells. The anti-turnor activity of the cells was measured by Winn assay and by a cytostatic test in vivo
with diffusion chambers, on the basis of growth inhibition of tumor cells.

The growth of tumor cells was inhibited by immune spleen cells more effectively than by normal
spleen cells. The anti-tumor activity of immunized and normal spleen cells decreased dose-dependently
in the respective ranges of 2.5—20 Gy and 2.5—10 Gy irradiation. In the normal spleen cells, anti-
tumor activity was mainly detected in the fraction of non-adherent cells, not in adherent cells. The
anti-tumor activity of non-adherent cells was diminished with 2.5 Gy irradiation.

These results indicated that the radioresistance of anti-tumor effector cells in C3H mice was
increased by immunization with syngeneic MH134 hepatoma cells. Based on these and other findings
in this experimental system, we concluded that tumor-specific effector cells that were radiosensitive at
10—20 Gy might involve delayed-type hypersensitivity (DTH) effector cells (macrophages) and that
non-specific effector cells that were radiosensitive at 2.5—10 Gy might involve natural killer cells and
lymphokine-activated killer cells.

Lol %, LU in vitro THiEFEES YRR T 5 =
FEE AT s =7 = 7 2 — IO G 7 = 7 & —{ifAH in vivo T L b HLEBIEH:
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B3 slERED=7 = 7 2 —{ilaH i S h T
WAHERRIAD DT, FOHBEEIEE~D S
FROTHEITEE BTk o,

MHI134fFEM =% C3H = ¥ Ao
PLlESE 56E 12, in vivo TOEESERIGEED =
7 = 7 & — il HERRB I h TWHKRBRRT
BB, LT, BARXZOEKBRREYHVTin
vivo I B 1T A HEEEE~ O HBE O R4
~jz,

AEE T, MHI4FFREMARCS 3% C3H <
v A SR & B RO PIEE TSRS X O
T DA M2 R, AR o B R
B & IR R RIFIC R L IET R Y in vivo Ik
W, EEPRIEE (Winn assay)? & = v 31—
HIOC AR LT,

ERMER U E

1. RERE

7T~ 8 Ao, C3JH=v2 (ALF+—n
AYA—F) BRIV,

2. [Eisimpa

C3H = v 2D [RFREH TH 5 MHI4FFEHMR
(KBRKFEEFDEARER L 5 Shic) #,
T BECHEARRMNER L TRV, ~9 AEKY
FEL, RPMI-164085%E# (H KB »#inx,
400rpm T 5 L Lic, EL-BEd 3 EEE D
B LI, 10%4-3 R 1% (FCS ; Gibeo #) #n
RPMI-164055 235 % hn z MR & L7z,

3. TIRADRE

fEEAia (2 X108E/0.1mD) *AREHE < =
OEMEACE/L, 1EBBCRE L CESY
ABENCEER L, 2612 1 BHBCEEREM
fa (2 X10%@/0.1mD *EMENcEREL, 18
MBICEE I RE LishoTo~wY 2%, HffFE<
AL LTERCHERAL .,

4, Rimpa

C3H =~ v 2 O REERR MR O IE % M A %
Huwiz, =v 2A0EA R L, RPMI-164055%
WeRBE L, 21G M &5 1+ A REHB YAV
T, HERAPHEEENICEATS S LimX b,
Brlad EERPEEI e, CTOoFERY
1,200rpm T 5 i L, B -3% 3 EiE

(58)

HUREB TS 3 2 R0 2R

DR LTt BEE AN 2 AR & LT,
RERE AR O 17 MR 45 B & FE S AR s o
TR TOH B X -, BMAREEE Y 7 5
ARF v 7Y v —VICART, REEH REEFEEL(5 %
CO,, 37%)ATAOFMHEIRER LI, v » — v RIS
Ui, BB E I h AR EHFMa s, o~ v —
VICRET A MR DL T, &2 B4 e
WRERERLL, Y3 AF 42> v - VIZART,
BEADEIER L, 20 & SAEED L 1k
&Y R UcMifaZ B L, MR A
Lic, ZoHFETESKAEMEEMRDO5%IT,
7Ty ANFEREXEFELTED, =27 &
7r—vEFEZbRI,

5. RURERSS

JEi A M B i e (1 X 10%@/0.1mDD> & L
C, invitro THRH LA, EEZ =20 r60GEZ
XCR-120-CI BliaE%E) A vy, STD0.5m, 2¢
it &386.6 X107*C/kg/sec (150R/min) —CHH
L,

6. FEFZPFNFEER (Winn assay)? (= & 2 I HEE
EMoE

FREIIEFEEMREY, BEEMAR (2.5%10°
fifl) X UCRANE - EEEMRE (effector : tar-
getratio, E: T k), 10: 1 ~100: 1 0fE =« &
ETRELE, Z00.Im%EFHECIH =7 20
WHEACERE L, BELCEEBROERA),
7 B)EmE (O &AM E LESERE (V)
FEUFHE L (V=2XxAXBXC+6, 7 (XMAE
R), MNBRFESEME (2.5X10°E/0.1ml) © &
ey AEEICER L,

7. FxrnR—KIC &3 EREENHDHRDIE
1

BEIR O O F RO, F = v — (diffusion
chamber) # FI\sT, in vivo CHEE A4S %) H
(%cytostasis) ZEIE LA, 7= v A=k, AR
12mm, #EEldmm, EEX2mm O 75 A F w 2 Y
v7 (R VARTH) omfilic, 2EED )V £E7
Z7ana—(GETHA4X0.22um, 1) AETH) %
B - TIERLL e,

S EERHER ¥ 1o X IER AR, & 4 0~30Gy,
0~10Gy OB * B L iz, HEMk (1 X107

H51E H12E
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) &EEME (1 X108 # E: T k1,000 : 1
TREG LA, ZOEAH0.1ml %V v 7 D/
b=V A—HIEALL, MNRIETFAFy 2
Br/vetrtFrorzervr ($VRTH) &
AWTHLK, #v 72 —A B TIEF = v s—
A= AEREICH A LT, in vivo THIlE & 553E
Lic, SEMEERIEF = v A% OHL, ¥=
vA—HE (FLrRROBENS) Xy b T
ER L7z, EIRLCAS®IZ0.5%-pronase (H K
MEYR ML, YV 2BRIeMREFEIeR,
1,200rpm T 5 4rEE O L 7o, 10%-FCS #n
RPMI-164055 3 <¥E# L, 1,200rpm T 5 4rfdl
OFOE 2MEEEY R LI, 3EB OEL « &
o o, fBRE.C (Shandon £, cytospin-2)
ZFVT1,000rpm T 1 RO Lic, Milgi: A
FANV7 7 ARBEONEIREREZT A b - Fa
FYME Ltk BEMRECERENE L, B
MR R T, MRRES K E W, B A
faBlri k&, BMErERTHS, BElM
B, irbEEZMREEBERYERLRE, X
B, EEME (1 X1048/0.1mD D Ai%x F =
VA—AREEE LK.
# R

1. & hgimba & IE¥BMIRDINESEEDE
& (EEPfnss)
REILIEFOBMREZE«DOE: T LTl
GRS LT~y ARNCEEL, BEPM
REEH T -7z, Table 1 116 B EOEEAT YT
Lic, REEMARTE: THIO: 1 ~40: 11k
WTEHRB YL lE L, B-HEEEEY
AL, —7, EWEMRERESEEEL,
E: TH20: 1T, %8R LIELCTT%ICH
WMIHEUEOBEENBE L, E: T AT
ONEHFEEE SRS, 100 1 1 TE33%
FCHHIL Ao, Zoffic, EWEMRET SRR
#Mifg X b sV EEEE GRS b,

2. RERMMROYERENE T 2 BHRD
HR (EHFEER)
iy E: T, 20: 1 cESMERC)
2T, EEFRMRRET -, RFEEMRcLd
LU BH0~20Gy DEEXYRB L, illaoR

ER34E12A250
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Table 1 Anti-tumor activity of immunized and
normal spleen cells. The activity in the inhibition
of tumor growth was examined by Winn assay.
Tumor cells (2.5x10° cells) and immunized
spleen cells or normal spleen cells were mixed in
various ratio (Effector : Target ratio, E : T ratio)
and then inoculated into mice intradermally.
Tumor volume was measured 16 days after the
inoculation. Each value represents mean value of
6 experiments.

Tumor volume

Spleen cells E : T ratio (% of control)
none = 100
immunized spleen cells 10:1 0
2001 0
4011 0
normal spleen cells 201 77
301 55
50:1 56
100 :1 33

Table 2 Relationship between irradiated dose of
immunized spleen cells and incidence of tumor
growth in Winn assay. Immunized spleen cells
were irradiated with 2.5—20Gy. Tumor cells
(2.5x10° cells) and the immunized spleen cells
(E: T ratio=20:1) were mixed and then
inoculated into mice intradermally. Incidence of
tumor growth were measured 16 days after the
inoculation. Ten animals were used in each

group.

Irradiated Incidence of
dose (Gy) tumor growth

0 0/10

2.5 3/10

5 7/10

10 8/10

20 10/10

HRELEEOEZEOBFRAY Table 212/RL
7o, FEBHORBEIEMBROSHEY, EEIERL
Inhrote, 2.5Gy LLEBET5 LEOHME &
bIEBERIIEML, 20Gy TR100%4ERH L.
Fig. lcitEF L cEEORE » FHEM R
Lic, FUEEEM, 2.5Gy LI EBHT S L BE
o E#ITET L, 20Gy TH% L,

3. fEiRinpanHESEN X T 5 MEKRO
R (Fz >/ N—3E)
EEFARR T, BEARLUAOREY &
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Fig. 1 Decrease in anti-tumor activity of immun-
ized spleen cells after irradiation. The activity in
the inhibition of tumor growth was examined by
Winn assay. Tumor cells (2.5x10%cells) and im-
munized spleen cells (E: T ratio=20:1) were
mixed and then inoculated into mice intradermal-
ly. Tumor cells: %7, Tumor cells+immunized
spleen cells irradiated with 0Gy : ©, 2.5Gy: W, 5
Gy: A, 10Gy : @, 20Gy : O. Each point represents
mean value of 10 experiments.

EEEEc L ) ESEEYIE L, UTo%
Brcid, EEREMINHERR A & D EENICFEm T
Licehic, #H LESMRE Y = v -
BAuwTHlEL, E:THX100: 12LTfT-7
HEwc, BEMROFEEMHIIE SN TR -
fo. F e VA-—HERSAVIRCIBBEDE T
@, EHMR S RO EE»RIF TR, E:
ThExES LW ERBEEEEIBELIZL
Mot fEo THERE G LR, 7= v A—T
W E: T Hi31,000 0 1 TEERYIT -1,
EERMAIC0~30Gy B L - % o EHIE
% Fig. 2 R L, JEBH O Rl % EE
M2 TR % &, BE L EEMR,
[EE MR D 2 % 53 L - BB 29% 1 J1E X h
7o, SRR, 25Gy B L o5&, EE
FaBU IR - FRE CH b EEHMIEIH &
hiz, Zhied LT, 2.5~10Gy BH L 7= R
Ml cEEMRIEREE L, 20Gy B & R
fia T O BB & AR REE MR 2 RE L e,
P T, RERAROEEEIZ1.25Gy £ T
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s
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Fig. 2 Decrease in cytostatic activity of inmmun-
ized spleen cells after irradiation. Immunized
spleen cells (1x107cells) were irradiated and
then mixed with tumor cells (1x10%cells). After
3-day culture of the mixed cells, number of the
tumor cells was determined. Each point repre-
sents mean®SE of 6~20) experiments.

5 100t
2 /

E 50 .i_._.?/

007725 25 5 10

Dose (Gy)

Fig. 3 Decrease in cytostatic activity of normal
spleen cells after irradiation. Normal spleen cells
(1x107cells) were irradiated and then mixed
with tumor cells (1x10%ells). After 3-day cul-
ture of the mixed cells, number of the tumor cells
was determined. Each point represents mean+SE
of 6~12 experiments,

DIEHR BN TH H 2L, 2.5~20Gy Dicst
RIEH CHIES G E T L,

BAREHRREE #51% H12%
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tumor cells =
tumor cells « normal spleen cells [
tumor cells + adherent cells =
tumor cells + non-adherent cells | K

0 50 100

Mumber of tumor cells
(*. of control)

Fig. 4 Cytostatic activity of normal spleen cells.
Normal spleen cells were divided into two frac-
tions, adherent cells and non-adherent cells. Each
fraction of cells (1x107cells) were mixed with
tumor cells (1< 10%cells). After 3-day culture of
the mixed cells, number of the tumor cells was
determined. Each point represents mean+SE of
6~12 experiments. '

4, EEBMBEOMESEEICHT 2 HHRD
R (Fxrsi—i%)

A0~ 10Gy B L =% o HEE T
% Fig. 3R L, JEBH o IEF IR [E5
MRz in 2 7o, FE LcESMREUI B
DA% I & hute, IEF MM Z1.25Gy I8 &t
LicBEiL, FEEHFELREBETH -, 2.5~5
Gy B4 ci EEMARIEE L, 10Gy T ReEs
LRABORER L LRI, #-T, EWEBHERC
bEHHIHE RS Bh, T OPEEEME
1.25Gy ¥ TlHUHiRCERETH B85, 2.5~10
Gy DBSHRBH CHIESEE ET Lz,

e R R A Bl oD BB B0l %5 3R S TE 6 R AR v He
THWOLBEMYREBEECHEN L, HitABE
Student’t #E# 1T - 72, 0Gy TiE p<0.05THE
R A e oD B 455 0 5410 2h SR V3 IE B A B v B X T
Motz 1.25Gy, 2.5Gy, 100Gy TIREEZEILRED
Hivieuwa, p<0.1C, REEFRM RO I %)
REEBEMRICECECERZED e, 5Gy
TIEEECHEHB IR D o1,

5. EWEMEBnHMESEN MM e 3k
MR & (F x> /v—iK)

[EEM, ERREER:S oML &
faE eI EEMRE N TRELLERY
Fig. 4 icm L, FMacy mzicBe, BF
LB MU B L RETh 50, FEMAF

FHE 34124250

(61)
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Fig. 5 Cytostatic activity of non-adherent normal
spleen cells after irradiation. The cells (1:x107
cells) were irradiated and mixed with tumor cells
(1x10%ells). After 3-day culture of mixed cells,
number of the tumor cells was determined. Each
points represents mean+SE of 6 experiments.

el E Nz 5 &, B I & iz,
To%ErYh, EEERMRoESEEE, Ik
fr & MREICFE T 2 Ehibd o o, M
i B o0 HEESS IE MY, Student’t BE TIX p<
0.05T, IEWEMROVIESEEL »Eh -,

6. FE(TRE MM PIESAEDE (S X T B BSTHR
DR (Fx »/8—3K)

Fig. 5127”3 X 51z, FEBH O FEMRE
EBBRELINEI L, Ll, 2.5 5Gy BEHic X
b IEM E e O IEREF B ISR A& L,

-

1. MESENEAEY T 5 RERMERE

MHI134fFEHMf iz x5 C3H = v A Eifllao
SR TR, ERERN T Miaroaikdh
HHA AL Vi sre 7y —IRERLT A D
&, invivo TRET 2 BEEEROBEITIS VT
HETHHLEBEIA T, ZoEBER
19 T #fa1, hyper-immune state®” (4@l 4%
~yARFICY S —EEFMERTTFr v L
T, BELREF Likhoto< 7 A0EME) Tk
Lyt-2*-T il (DTH BUCwBfR7zv) HBIS¥
BHODH, JFE O immune state?® (£ EE & [ U4
RERRAMIRR) TI1X L3T4+ (Lyt-1*) - T #ifla (DTH
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FIGBERD D) OHEEZELZBRTWBY, f-
T, RERTONEE R I~ Y A RKERIEXF]
AT B ERLBEER S (DTH KIG) & LT#E
BINHM, —7F, MEEENE T v v < ROES
RAHESHLAE X in vivo TOHESE T
BlELt W EREXh T3, KERRTIIE
WA O JE R AV IER S BT A G
W,

AERR TR IEEEMAE L b8y
[ESEE 2 Fo = & 2387 (Table 1), #®EMR
Mia T DTH Kith7e &0 T Mla»Bl& 3 5 &
BRENTNEZGEELER LiclcvtEzbh
5,

EFRARCIEERBTNHSRELZDSh
fo. FEEEROTIES IS > HE T 5 M, natu-
ral killer (NK) #fifg, lymphokine activating
killer (LAK) fifg, =2 m» 7 7 — o &HEQMm
B (FFEK) i ThBEELLR TV B2,
IE % BRA R o HFRESH S M (ISR B A Sl B
Bdbh, =7 r 7y —I%EERETHMAFEMR
SENCIEED bivich -7z (Fig. 4), NK #ffas
LAK fifla= %40 mER e E MM & %
NDHOT, ARRTOIMERGTESEER, =
O OMBNTEKIE LI-TIBEEE 2 S B,

<7 r 77— IHEETS interleukin-1 % TNF-
altEDE/ H 4 it NK fifa 4 G0
RoOESZHEEICAEANRD 5, EHBMAA
E QI EEMSE X b iECHESE AR
L (Fig. 4), “0oBRELT, =2r77—2
DEETHHEESEE, =/ 24 vEHLTNKM#
fad L < 3k IR O PUEEIE M A 8858 L fe
TEEMRE L BN,

2. JESEMNESEE N T 2 RHBODR

In vitro T, NKififa o filEEE M 131 ~5Gy*®,
4~8Gy"", 1.5Gy" " CETI AT &nFgEEhT
W5, AR TRIESE MO PIEEEM 2.5
Gy OBHicX Y% L1-(Fig. 5). 20 = L1348
Bz, NK #HBOBSHRESE iz —23
5. - T, NKAROHEEE®EH2.5Gy Tk
HLICREMLE 2 bhi,

AEBR TGy BAc X v IEMEFHEMBEO

(62)

PUESE S 3 5 B At oz R

HIEBEN L% L1 (Fig. 5)7, FEE
a0 ESIEE TS % Ltk - 7= (Fig.
3. TOBHED 1 oE LTI, BHEEEL L B
SR ~7 v 77 - ORFET HHEIE, B
BERBCEFE L NKMEN <207 7 -2
PHEGWERL®E 7 A4 VIR X hiEEE v
BEMED B B, B, 4--8Gy BH L7 NK g
interferon-8 %ML CHEE T 5 &, #HnL 7o
BEIC BRTUNK FER M T 5 L MESh
T 5B17,

LAK {&# X interleukin-20 477 F iz NK f#fa
¥R T MiEsbHE X NSY, LAK # gD i
BR AR B v 5Gy BB AT U 72 # interleukin-2% 5 -~
5EFHIND LAKEHIMET Licwa, 10Gy
BHT5LFHEIhS LAKEHIMET T 519,
AREBRFIC I W CIEE AT o BUEE IS #1310
Gy C#%k Uiz (Fig. 3) & &3, HEMIIE, in
vitro T o> LAK #i B o A BR AR FD o B S50 BT o
7%,

EREIMERY, in vitro T500Gy BH LT h
BERENMRICHh RO Lk, HEHRICIEIERT
HERRTEELLRD, #£-T, 2.5~10Gy st
THIES G % & s - 1B R AERFEE S
BEHMERTH B E3E LW HEDZ & X b,
ARBRTRERD b ERROMESEME X NK
Mk L LAK MlRcikfF 5 LE 2605,

3. BERENNBEEEY T 2 MHEBROR
E 3

Hxd, AERFTHFEILAIEBEREDW
DTH i 2312~ 24Gy o 1 BB o Bl 5 465 P8 S o {65
T3 LR URNclE LD, SRz 20
Gy BBt U T DTH IS #EF 22756, Bt
Ho R EF AR 5 (<2
m7y—2)%Mx A e DTH RIGIEHE L, L
L, FEFEHMRYINLZ TS DTH RIGIXEHE
Lighroiz', DTH KT T MR (Tom)
LoWEhs=r e 7y — ENIETFR Oy
A AL Vvh=rerr—ORERLERS,
€T, 12~24Gy T DTH RIG % B+ 5~ 2
v 7y —UnREL, BESEEMN TomHE20
Gy ClEFE LW EE 2 bk,

HAERSRE #51%E 125
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5o B2 B M0 i o> BURE B 1 4 122.5~20Gy D A W
HF THFEICEIE L TET L7 (Fig. 1, 2, Table
2). IEFPEM O FESEEX10Gy THEL L
DT, THhUEDOREIRT i H10~20Gy BH
TRESHFENNESEEIMET Lt E LA
5, ChBERNE, DTH RGBT <72
77— ORMRBZHIBE-ETE, AE
513 DTH RUGH S R FUEE it > 75
L, DTHEED=7 =27 2 —filachir<=2rnr
77— OESENI0~20Gy B X h kL
EE z bk,

1E % B A o T RE B TS 4 1X2.5~20Gy Tk
Liz, —7, R&EMBR< DTH IGHAREL,
DTH RG34 7 < & $12Gy TR HES %
FbitwEEzbhi, Ak ERE
P E R T & b SR ISR -
7Dy, DTH RIGHBHEBRERETH B D L
Zzbhic,

F e

C3H ~ v Ao MHI134FFEMEICR T 5
FUES St O AR Z H 1 2\ C, in vivo T#
AL

1. EEHENREEIEERI0~20Gy TET
Liz, ZofE#E, DTH KGO =7 = 7 % —#ifa
Thr=rsr77—TOBEREL bR,

2. FEHFRMPUEEIEMIL2.5~10Gy TIETF L
fo. ZoOiEHE, NK® LAK 0BSE»AE 2 bh
y

Br#zsiehih, FRCEBHES ¥ LikEhd
BESHERESONMBRICENRLET, T4, #
M iofi & ¥ LA SEBEHT - MERESRE, #@E7-
et LickERHcE LT, ki, FHTo—
Wir 480 B AEEHHREL B (1989, HP) TR
F L,

X ik

1) Fujiwara H, Fukuzawa M, Yoshioka T, et al :
The role of tumor-specific Lyt-1+2— T cells in
eradicating tumor cells in vivo. 1. Lyt-14+2— T
cells do not necessarily require recruitment of
host’s cytotoxic T cell precursors for im-
plementtion of in vivo immunity. J Immunol
133: 1671—1676, 1984

2) Fukuzawa M, Fujiwara H, Yoshioka T, et al :

FRE 3 4E12 25H

(63)

D

4)

5)

6.

—

7

g

w
N

100

11

12)

14)

L1437

Effector cell analysis of tumor cell rejection in
vivo in two syngeneic tumor systems exhibiting
distinct in vitro cytotoxic mechanisms. Gann
75:912—919, 1984

WA s —, & HEEHE (R BMREEE p2de
—263, EFER, #i, 1988

Hashimoto Y, Hamaoka T (edit) : Cellular and
molecular mechanisms of tumor immunity.
Gann Monograph on Cancer Research, No 34,
(1988), p7T1—79, Japan Scientific Societies Press,
Tokyo

Sakamoto K, Fujiwara H, Nakajima H, et al:
Requirement of adherent cells for activating
Lyt-1+2— T cells as well as for functioning as
antitumor effectors activated by factoris) rom
Lyt-1+2— T cells. Jpn J Cancer Res (Gann) 77 :
1142—1152, 1986

Yoshioka T, Sato S, Ogata M, et al: Media-
tion of in vivo tumor-neutralizing activity by
Lyt-2+ as well as L3T4+ T cell subset. Jpn ]
Cancer Res (Gann) 79: 91—98, 1988

Sakamoto K, Yoshioka T, Shimazu J, et al:
Mechanisms for recognition of tumor antigens
and mediation of anti-tumor effect by non-
cytolytic Lyt-2+ T cell subset. Jpn J Cancer
Res (Gann) 79 : 99—108, 1988

Tomita S, Fujiwara H, Yamane Y, et al:
Demonstration of intratumoral inflltration of
tumor-specific Lyt-1+2— T cells mediating
delayed-type hypersensitivity response and in
vivo protective immunity. Jpn | Cancer Res
8Gann) 77 : 182—189, 1986

BEEARE, FEHE—, REFZ . AES5REE
B X1, p3667—3672, (Winn assay) HAGmge
& (|, &R

Fujiwara H, Takai Y, Sakamoto K, Hamaoka
T: The mechanism of tumor growth inhibi-
tion by tumor-specific Lyt-1-+2-- T cells. 1.
Antitumor-effect of Lyt-1+2— T cells depends
on the existence of adherent cells. ] Immunol
135: 2187—2191, 1985

HEERT, BARE, BART <72kt s
S R R R AE (DTH) FEISiesi3 5 fi
SigRoME, BAERSIE 49:675—680, 1989
Dixon FJ (edit): Advances in Immunology,
Volume 47, 295—296, Academic Press, 1989

) Ortaldo JR, Mason A, Overton R: Lympho-

kine-activated killer cells Analysis of progeni-
tors and effectors. ] Exp Med 164 : 1193—1205,
1986

i #W:—=2zwe77r—2, plbl, MkHy1 =
VI 474w, HIE, 1986



1488 USG5 3 % Mgt o 2R

15) PEFERE I Mg DEAT HIEEYH, HAERK, 18) ARRILHF, B 19, =HFE, fil BaHsse s
47 : 526—533, 1989 S X B W ) v Bk NK ifitk s & %83

16) Uchida A, Mizutani Y, Nagamuta M, et al: {bfEpEHEIc B L ETF F 27 v — A COWE
Effect of X-ray irradiation on natural killer whi, FEEE LR, 19: 355—359, 1985
(NK) cell system. 1. Elevation of sensitivity of 19) Merluzzi VJ: Comparison of murine lympho-
tumor cells and lytic function of NK cells. kine-activated killer cells, natural killer cells,
Immunopharmacol Imrmunotoxicol 11: 507 and cytotoxic T lymphocytes. Cellular Im-
—519, 1989 munology 95: 95—104, 1985

17) BEES, NEEZ, #@57 &, fbIn vito X 20 ) Selvaraj R], Sbarra AJ: Effects of X-irra-
Wi L 5 NKiEtEo &R & OK-43212 & % ' diation on the metabolic changes accompany-
NK G #EIER Iz owT, HRERSEE, 45: ing phagocytosis. Nature 210: 158 —161, 1966

7521763, 1985

(64) BABEMRSEE #51E #1125



