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Ric k> THLN TV BEEICIT 2 iER ML
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SM U RIBEEIT The K RN KRR EI K
EAMBERIZTEZEZONS, BENLEHN
MG EEHT 5 2 Lic L DIAEMHR
2BE5ET2HES B VIZRAIT biological
response modifier (BRM) & MHEN T 5, A
v ¥ —uv 4 X2 (interleukin2 ; IL-2) {2 T #E
MR T E L TCRRINZHA L 24> Th
N, THIKES natural killer (NK) M8 #% iS4
LU MREEEEE - FHE L ChEE%+RET
32 BRM THh 5", PSK BHEHTEATZ75 4

(Coriolus vesicolor) DHEFHRL N HIHE iz
E¥EARTH Y, HEC L 3 REIEIRE S &RE
TaZ ik W HEESR*HE TS BRM T
HBP, I T, FEBORILLETICBITS
FREARENERLHLPICTHENT, =V
AFEHRETNVERAVTCIL-2 & PSK oA
iz & 5 FEBIIHIZR & IR E Mg
EEMET & UNIT accessory BHEIC DV TRRETL
7.
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2. FERET Lo/ES

I—F VB TiIce7 2 %#BEL, BALB/c
277 ZH3k colon 26 KBFFEHAEY 1 X 1048 %0.5
ml?> Hanks #UC&#EL, 30— E4st% A
WTPIIRPICHERE L 7z,
3. BHlB L Urr 5 HE

PSK (&FMb%:, HR) 500me/ke % HiEHE
FALNEEEAMY Y FEHACTREOZKSL
72, BIEFHAEZE FRIL-2 EHFHRAE X
B)3.5%10° JRU/Eo» 5 BN RER#ZE & 2
HBREOKES 3R DL 22, FERExTRE,
PRK #mik 58, IL- 2 B 58, PSK +IL-
2OFRBREHN A BERT TS R(n=28)
TIHREREIT- 72,
4. In vivo HEBHFENHE

[EEEEE21ABice7 R 2 ERL, FER
EOHBRrERFEEFEEL . 72, BRL
TVWEARITCEFERLBEL -
5. 27 x 75—l

Mg 7 = 77— MRS BER, BRL:
w7 AL N EEWICHEE L BB sSEERh T
FE#L, 1505 4 v 2B L THZEREE
7z, ZOOMIRERERS 50.83%ELT > €=
L-Tris REW THRMIRE IR X, 3 EHREHEE
WICEE L CHMmiaE L7z, 7z, BMEFo
77 A5y 7 I EMEIL % nylon wool columnn
2219, BB R ) osERE L2,

FRHL7 7 5 —#lang 8k Wiltrout &
DHENCEL, ET-7REL—TURREETIC
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BB L, FIIRICHEA L 72279 — U 5814 537C
I2hnig L 72 Mg?t, Ca?**JEi#in Hanks & THF
2 RTER L THREBNAKZBREL 2. KiC,
hnig L 720.05% collagenase (FIYeMEZE, KBR)
2H Hanks M CTEICERZAT, BREESL
AR E L2, KSR P TR R %
MEIL, 1505 £ v 2 2B L CHRZFHELS
2. ZOBEHES0G, 3oMhELL, WEE
A EEMIERELL. ZoRES 3 MR
DR 7244 3 E¥EME L, HEEEBRICIPEL THIE
EHE 77 —HRERL. 2, FEZ7
27— MBETIAF v 7L r»—V T2HMH
BEEL, [AEMBRER, Z00%LEIT /e
—MiaTH VEEE, FEEGHIPO(TEMR
fa% 7 voe—Hlas L7,
6. 5 E K

HHRRERRICIZ10 % 4B R 175 (GIBCO, Grand
Island, USA), 25mM HEPES #&fi#, 100U/
mlR=3 1) >G, 100ug/mA L7 Fef
% &1 RPMI 16408538 % Fv», 37C, 5 %CO,
DEET THEEL 2. MIRD K SIS phosphate
buffered saline (PBS) % Fv:7z.
7. MREEERR

277 Z natural killer (NK) EtERIzENIEH#
RIRERIMIE TH 5 A/Sn =7 ZEHK ) > ¥fERK,
YAC- 1 40827 1 X 10%8/0.5m! % 100xCi Na,®
Cro. (New England Nuclear, Boston, USA)
T1RRIER L, 853K T 3 ks Emiak
ERBRICERALL, EREBENI 7L 75—
B0, Iml & #2538 L 72 1269 BE 1 X 1044E/
0.1ml% 96 XM R%E#E=E 7L — + (FALCON 3077,
Becton Dickinson, Lincoln Park, USA) i< 1
HIRTRAELTMZ, 4RESEELL, BE
BT, LEICHEEEL 2% Cr oBGHERE 7>
eAT I —TRHELL, MBELIL7277
— AR R BRI A MR 72D & L, 8 cpm

(count per minute) I3HE&;S 1L ERIMIE D
fcpm & LT, MRREEEE% % cytotoxicity
ELTUTORTHEEL %,

EEB cpm—*TRE cpm

% cytotoxity = X100
# cpm—X+ BB E cpm

Ml EEERRIL, SERMILL VB

w E B

7278 —MBEEPERESLTHAE, 72, BL
laEEEERBR Y 3 AT 2.
8 . Accessory BEEEA B

BRM #5217 28 L UFER G~ 7 ADHF
Brh@Bosnizyy —HiREEER >/ Bk
25 % nESTESL, IL-2 300 JRU/ml& 3
2128 RAEESE L 7218, YAC- 1 #0R0 % BRAvME &
T hmlaEEEEERE L 2. 7 v —HBI3,
BEBHEIKLNELLNEEALTHNE,
% 72[@ U accessory ¥EEERER % 3 @TT- 7z,
9. ¥l A EEMMEEATREA KRG RRE

7w — K105 3 L THe 7 R EEAH
BAHBEEAK(MHC) 7 7 2 NHEN 1-AH
BicH T 28 70— 5K, HLl1-A? (Becton
Dickinson) 20ug# MMz, 4 CicT 1 ReREMEL
7218 PBS i T¥ed L COEERICREL 2. i
BeLT=7RIgGic &k » CRIBRICAIEL /-8
% &l+7-. Flow cytometry #4179 BAI2i3,
ZD—RPTAIBEH I —kHifk & LT fluores-
cein isothiocyanate (FITC) #E# - XH <7 2
IgG (Becton Dickinson) 5ug#inz, 4<TCiz
T 1 BRfALER | 72%%, FACScan (Becton Dick-
inson) IZ CTRGMEMBR LR 2 50N L 72, RSEEREE
3L NBLFEEEMIEEESL TAW,
10. %t 3 #& 7

BHEEREICIT Student's t test % vy, p<
0.052FFEHN E L7

% R’

1. £EFPEIcs £33 PSK, IL-2#50
R
FEEMEE % FIRAICEERE L /248, PSK &0
85 LIL- 2 DEBENERE 21TV, ZOEFHR
REEL. PSK, IL- 2 BB EROFHER
B3 &~40.3+9.28, 40.9+9.98THY,
M3 18 4B IO TRRERLRZLD
NEBEFBHLNT, S5HLNICTNTIET
L7z, PSK+IL-2 RS BN EHEFHH
1263.01£23.7HTH Y, M 3B H~EFEL
EHENEE (p<0.01) »BH LN (Fig.1).
2. FEBEGR:EBNRERCL LI2T
PSK, IL-2#5n%hR
fEEHFE1£2] H B &S #5ES8u, PSK,
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agents duration of survival (days)
control 341+ 84
PSK 403+ 9.2 %
-2 409+ 99 :IBK ]iﬁ
PSK +1IL-2 63.0 £23.7
¥ P <0.01
Z100R
5
3 50
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5 N " . N .
0420 30 40 50 60 70 80 90 (days)
Fig. 1 Effects of PSK and IL-2 on the duration

of survival. The duration of survival
was compared among control group (A)
and groups of mdce treated with PSK
(A) or IL-2 (O) alone and in combination

(@).
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Fig. 2 Effects of PSK and IL-2 on the number
of metastatic lesions in, and the weight
of, the liver in a mouse model of hepatic
metastases.

IL- 2 B3 58 ClIx BRI e~ EmEis &
2LNNBFEERBD LN -7z, PSK, IL-
2 RSB CIINERE (p<0.01), &2 DE
WIREE (p<0.05) ICHREELRI»RBD L
hi: (Fig.2), EBFEELFEBEHE LR
¥iz, PSK+IL-2 frA#Z S BII M RE (p<
0.01), &xnBEHZEE (p<0.05) ICl~F
BiICEETH -7 (Fig.2).
3. FEEEMMoMIBEEEEIC B 13T
PSK, IL-2#&E5N%i%

FEE=w 2z PSK, IL-2 % 3 8M#%5 L,
e EMian YAC- 1 Mia%Ea0Mia s 5
MiEEEEE 2 EIE L 2. PSK, IL- 2 Em#s
B NK &2 JER S REBIC b i
BLAPEEZR L, MEOHARSETI
o 3 Bic ~NEEZL (E/T K 100T p<0.05)

15F
g

10}
Z P<0.05
Q
X
o
©
5
(4]

5 L

25 50 160 target : YAC-1
Effector/Target

Fig. 3 Effects of PSK and IL-2 on NK activity
of hepatic non-parenchymal cells. The
cytotoxic activity against YAC-1 target
cells was measured with hepatic non-
parenchymal cells from untreated mice
(&) and mice treated with PSK (A) or
IL-2(Q) alone and in combination (@).

Wi EH b7z (Fig. 3). FFEELMKRS D
77 ATy 7EMRR (7 o~ CidH
lEEEErS(BOHLNT, T2 TRIEIN
DM EERN L7 2 7 —MBIET~THE
&M FEL 72,
4. 7y r—#Al accessory #ERIC B LI
PSK, IL-2#&E50%%

EFE=T R voERic 7y —HlRE RS
L T300 JRU/ml & IL- 2 & 1258558 %
&, 7w —HBEMR GHr o RBAICENE
BB HREFSEE BN, FHIZZ
DER % 7 v 7 ~—HIM ) accessory #EE & & 4T
¥, %o PSK, IL-2#E5ic L 28 +REFL
72, IL-2 % 385 Lize7 2D 7 »/—4R
) accessory #HEIC IZBILARBD St h -
72%%, PSK % 3:BR#RE L 7255413 RERC
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HNAE L 20BN ®E (E/T H50T p<

0.05) pER b7z (Fig. 4). F72Z0 accessory

BiERIZ, WX D D ADGER L MRS H5EE

LEWEERTC7 v —#la &) > k%

BELLBAICIRBO LN -T2,

5. 7y o—flan T EMEESTREAK
75 2 UTMENFEHICH L1137 PSK #5
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20t
~~
g
>
=
o
2 P<0.05
(=]
°
< 10}
(7)
—_ . A
25 50 100 target : YAC-1
Effector/Target
Fig. 4 Enhancement of accessory function of

Kupffer cells by PSK. Kupffer celles
from untreated mice (O) and mice treat-
ed with PSK (@) were added to normal
spleen lymphocytes. A : No Kupffer
cells were added.
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Fig. 5 Effects of anti-MHC classII antibody on

accessory function of Kupffer cells.
Kupffer cells from mice treated with
PSK were treated with anti-MHC class
II antibody (O) or control IgG (@) and
were added to normal spleen
lymphocytes. A : No Kupffer cells were
added.

Table 1. Effects of PSK on Kupffer cells expressing MHC classII antigen

Treated Kupffer cells MHC classII(+) cells MHC classII(+) Kupffer cells
with Non-parenchymal cells Kupffer cells Non-parenchymal cells
Control 3.6¢ 334 1.2¢
PSK 8.2 39 3.2

¢ Data represent percentage.
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%TH) 6 BOWMH»RBH LNz, $E-T, FF
FEEHMEPIC &H 5 MHC 7 7 2 AR
7 v oe—HfanERIZ, PSK #5102 k01.2%
P5H3.2%IC2. TENEMIRD LN EHERE L
572 (Table 1).
6. #it MHC 7 7 2 1Hik accessory ik
B LITTER

PSK % 3 BMEOHRE L izey 2h L0 8L
727w os—Hika% 5t MHC 7 5 R 11 ik CHLE
L, % accessory #eex#ZEL 2. 7 v re—
Ml accessory BggliHt MHC 7 7 2 11#
I L ) BRI L, ZoikE
E/T 100725.8% CTHh -~ 7z (Fig.5).
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HILFEIC B TREBRFRICB LT
BHrKE L, ZOBEREON LI IZFEREN
T, GBRVCBEETH 5, HFESBERES TIZ,
BHEEDOHEFHATEIC T T/ NTER S5
ELTHREEZ LN, ZOBNFEBENE
ERESFHRE2AKES(EATLIZ EFEES N
T3, T, BEICHILIN T Wi
INFFER B A 5 B e ia RO R TH
SEBENTHREIMEIEIHFNLTRELD
tEIHLNB.

2T ANEBRET N ERCLERTRICL ST,
B CRAERLTEESROBLNEVWEL -
72feM#% 32229 BRM, PSK * IL-2 %4
ARET 5z Lic &k ) KBEMIED K&K H
fldh, FELWEFHROERYIEDHLNEZ
EHALDICE 5Tz, T DREBROHGHINERE
FRRNICHFLET 3 ) v BRoMREEEENRE
BT 52 L3, FBRBEFOGERKIEC &
NHEBFIHINZ 2R LCEI, TR
BRI DB I 2 BIE» R NES RN &
RIS o R EREEEL L) 5 5
ZEERLTWE,

—fgic, EEIEENRERIC L VHRI N
2RO RBHEELT = 7 ¥ — I TEERT
ICERL, ZBr I bnMEEEELLIN
TWBLENH S, IL- 213587k v FRIFHE
1LfER % 4 5, NK flae THficidz 5w
MHC JEmmiEmiaEERESE (NK &%) 2%

L #5939, IL- 2 e ZRGi3L 5N >3
& IEEILT 2 L DOBEERIT~DORINESZ
L<, Z0RE#REZEFOOEEBMENTUE
CRRENIEBLEERA2ERETS. /oT
BERIHIBIN, FFERICALNE L ICH
M5 L 2 PEEIE I L B —F,
BO#%k5ans PSK 35E» IR e
DB FHT 255, ZD%h THE~DER
PHEICEL v, £IR5EN11.5% D FFRICERD
L, FRICEDAZNA PSK 127 v/ —H#
oMigic@BHons, 7y —filgiz PSK
FRRTDLIEIZLY, AHRTMHC 77 2
ARSI D3 & accessory BiBE N B4
LTI NZEELIEL DN L Bbh
3. WBHEML 7y Ml TIE 4 B
flapm AR R A N L EEMREEEE %
AT, FiE» SEEMEZIRT 2200212
HRBABRATY > 7 SBROAR L B BETH
3, PSK &0#5I3L:BRICFBRANI 727
§—MANIFEEILE L2 6§98, BRICREN
TV 3 & )i 2 0 Bk 5 Tl FFEB kiR
FRET LA TH B, 7y —Hlan
acccessory HREIX, in vitro DERIC & - TR
Ll &Y IL- 2 DFLETICY > <BRDE S %
MIEEEELBYET 5. #€->C, PSK nE&N
BG5S TR IL- 2 e Fi% 5% 5t
L7256, BRBICHERY - SkoiiaEs
EEAITRNICHEI N, FESrWf 2 E
FHHPrERLZbNEEZ LNB,

Ty —flgE IL-2ic k> THEEINDY >~
2 < B ENE ) 38585 Rosenberg 5 Dt
L7z IL- 2 Bhiz & > TEHE X 1 5 lymphokine-
activated killer (LAK) a2t K5 B4 3
R, LEEINDIL-20ORE:FERETH
5, LAK RO FEIC I IR ABNIL-2
EL, x0) kBRI L 2HERFMD 3 H
HUEZLEET S, - T, BWERDEWF
BEDIL-2 * REMAERA TCHBET 2 5T
EZhwiee, LAK M2 £ KN THET LI X
ITHEEETH S, i LAK #EEZ&EN T
) 2o EREERF VB LT bex vivo DIGHEEE
LbEbEIUVE ENE, AR THREL 2K
H& IL- 2 ne& g5 PSK oWER#H#ET
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% BRM ##kid, HARM, FicFEPIC MR
EEELZ L OMEEI 7. 75—l HE T
bLHBEECBYTENLTY 5,

FIEMIC &S 2 MHC e R M iR £ 15
% (NK &%) 23 25EEL 775 —#ila
RFEEEMBSEIC D AED LN, large
granular lymphocyte (LGL) DB %R 12,
FIESE G MfasrE > LGL i ix NK #ig, y6T
Mgz zh TN, PSK on&s5ic s
MK OEME X 7 —EHNRBEIFRDH LN
52,

7 v 23— BB ATR T accessory BERE D FEME 7
BFIZHL» T, IL-1213, EiceZu7y
—PiIc k- TEEEIN, NK #EE THEICIE
725w TA > #—7 x> (interferon ; IFN)
y DELEZFHFETH L & HICHRBEEEE S
WI AL AL THBW, IL-1200 NK #i
faic x5 2 A EiE M IAIERIL, IFN-a®°
IL-2 2 H#$ 5 & 1/10044 1 /10000038 B T
BRUANICEEINLZ E, IL-2ick 24006
EEMRRIER L HEMRERTI 05,
ABFIR TEEL X 1172 accessory BEREDS 7 v 29—
Mgl LV EEAINL IL- 1220 THERATLT
B H L. Lo L, I accessory BEENTE
FZZ 7 o —HIE & Y > SBEROE DM
BMPLELT520LY), ZOTERERTE
BTH 5.

F7z, IFN-yi3 NK #ifg & THRE, HpEs &
a4 b A4 TH) NKiEEZEET 3,
) rosERaEICE T N5 NKHIIE & THlS 7
v o — I DEBEARIC L ) MRS AT
H #4531 (costimulatory molecule) #» & @l
BESZITCIFN-y 2 EEL, EEEI L2 [FN-y
#IL- 2 DFFET T NK #I08 & TR Mk
EEEL AT 5 e H 5. NK Milg=eT
#MiEH» 5 IFN-yDEEICIE MHC 77 21T
EIEMRANTFLALILETH Y, 7 v kD
accessory #HESYHT MHC 7 7 X ITHUKIC L D
BB EI N Z XiE, I D accessory B
RENFBMEHEIC IFN-yv»%, 2% < & ERSHIC
BME5d6ZL2mBEL T3,

Mg sFit, B sMlafMokketds
PRI T EERCL VMR I T E L

% E B

TFIMEEEIT- T3, o T, 7 v/l
FaonimBaNE Lo 77 L NK #ERR % #1805 5 3t
BoTFLL(BESTEBETHI LN TES,
CD54 (intercellular adhesion molecule

(ICAM) -1) =% CD58 (leukocyte functional
antigen (LFA) -3) 13 7 v /~—HlRICHEZL €
B, MBEEEEZIO) R EICREAL
TWwb &L NY 4> F,CD11a/CDI8(LFA-1)
R CD2 (LFA-2) t#&L CHEEESE
WL )5, &, THERNBEIIE, 7v-3
—#iig o> MHC 7 2 2 UHERB 7 45F5T
Wi EnrnFno )y F, CD4CD28L
BAELTCIFN-yOEELZHEL, IL-20FET
T% 7 —HBNMBEEEE L METHZ LA
%2 bhd. B70BENRERIX MHC 75 X
IHEIKFL TW2EHY, ZomBicLs ) >
RO IEMALE MBI MHC 7 7 2 ITHLRIC &
- THFI A N5,

AHFRIC & - THILEREN I EB DR & #
FEIC FFRBRrOSEREIKRE (5L TE,
FRBBFNX 7—) > BB LRIE L)
REBREDERI TR TH 5 Z LI
LTofe. ZDHITIERY - &M L DOIER
DHRY L 27EEND BRM, IL-2 ¢ PSK B3R
BEPERTH Y, EREREICHUNTFERS Bt
LTCRABMMEN D 2IBEETHEEEZ LN
5,

& £

2T ARERETAEAVT, BRTRHME
DFH LMLV PSK oEno#s s IL-2 e
BEE AT L2 XiI2 X ) KBENFESY
Pl 4, FELVWAFHROEEIBLNL S
EDHALPICh o7, FOBFEL T, PSKic
L D EEIGE N 7~ D EEDMIRE
Mick-T, IL-2ic & DiE#LE N FHEEY
fakarR ) > osgke) MHC JE# SR MM IARE £ 1E
HEEICHET L EIC L ) BEMESLS
INsEEZ LN,

RE#RBITH), KEBYL > HIEE, Bk
Pzien & LBt B8R RE L 2T 2
BT bic, BEREEERE E L LAESKE
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Suppression of liver metastasis by biological response
modifiers (BRMs) and the significance of

local immunity in the liver
Masahiko TAKAHASHI

First Department of Surgery,
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Okayama 700, Japan

(Director: Prof. K. Orita)

Efficacy of a combination therapy with two biological response modifiers (BRMs), oral PSK
and systemic IL-2, was evaluated in a mouse model system of hepatic metastasis from colon
cancer. Hepatic metastasis was significantly suppressed and the duration of survival was
significantly prolonged by combination therapy, but not by either therapy alone. The thera-
peutic effects were attributable to the mechanism that non-MHC restricted cytotoxicity of
hepatic non-parenchymal lymphocytes activated by IL-2 was augmented by PSK-activated
Kupffer cells with direct cell-to-cell contact. These results suggest that local immunity in the
liver plays an important role in the formation and development of hepatic metastasis and that

the combination of these two BRMs may provide an effective new clinical therapy.



