—264—

HEKFE 54(3):264~268, 1996

S-180 PIEHHIE ~ 7 R I KT BCG Bf FIIESS

vaccine BEDFHE
AR AR (O AT D)
=RV E 8] K B f# E B & = B 15
(EE]  S.180 < 2 PRSI~ 7 21 &I2 3 BCG KU vaccine  (HSHSIE % 16 L 7o

S-180)

OB % HRERTHRET L7z, 8% vaccine Bilid % 1k BCG Bz FHMEICILL, W& %

S-180 RAMELART R O ESSREERG 1 808 U /o454, & O FIIR R (IR ARsis oz, FEMIRaO S-180
BEEEEWRE S 2 8T LAV TH D, BCG HREIC X 2BV A b7 A > OFFE et g o EE TR
A EE®, REFHR LRI IERTH2ENTIRIN.

i C &I

R ABHESER O U TESERELL < FEfT
ENTW3, ULy UETEEEE CIibEREEC &
DZORPEFRIZITILOOHEEINTELITW
ZERTTHTHY, 2 ORIFERA, FEAIMME
ORIED %Y, REfcE <Ltk Tk 2 216K
TR, 20X RET CTLART & D BAERIER
Fik e LR ORERESE 2 51D, £
IThhT &7z, $abbilEEEE S OFERR
FEHEALESRT, BEEHESELD LTEHAT
HB., Lrl, ZOBRIEEHEEO b DREMEIC
X0, BELHREOWL BDERE > TRV, &
[\, bhibiid vaccine {LEEEHIE (@B Y 7 F )
HHEWET Y a7 &L TO BCG & HEE A
WCIERE L, FOPEESIEIIC O W T ERRE 21T
STz, FOFEE BCG fEHEL vaccine DFE %
TRBT 2 ERE/IOTHRET 5.

MRMEE L UHE
1. #mBasEE & BCG
<~V ABHAETH 5 S-180 Hifutk (FERIFHHE

N7 R B 10%4 B IR M (FCS) @i
RPMI1640 £z T L, Mg FERICEL,

OV IS BT B B REHIC BN L 72, vac-
cine C{FEA T % S-180 Ml 1Z 30Gy (Z A4 F v
7)) OREHEERET L7z, BCG-TICE #kizA V4 ./
Y77 =htE D AFL, EEEEAKERICERL
~ 7 A{EEH 72D 0.5%10° {f Colony Forming
Units (CFU)/ml OMEEE % K TEL 2.

2. Vaccination ®F%

EEIRARHEA M B IS O 9 2 Bl 1B RRET
D7z LA T OEBIFE 17 - 72, 6B O MM
ddy v7 A (HESLC) 2F1WWrs Z e SHED
FHTT, TH (BT ST TEFLL.

a) & vaccine BEHTIX, ~ v A EEHID
2 X 108 o H & 4 BR 49 S-180 % FHL 12 f T &
(subcutaneous injection PAF S.C. & Mg3) L7z,

b) BCG K UEE vaccine #fFBERERE (group 5,
6) Tk BCG & MU THRIRST S-180 2R & L THEERAL
12 S.C. U7z, IEEHIREDOREAEIE 5X10° @ S-180 % 2
EREA G, p) L, FOH% day0 &L, 7HE(—
day 7) % ix 7 H (day 7) I vaccination %17
WIRERFRNC B FEORILEBE L7z, —#1& day 14 12
7 v i) ARREY T CEMERFRICESIL, B
Mg ERE, BK BEBORELBREL:. X, <
7 A DAETFHAR 2 & 2 QM T HEBMET L7z,

3. ATCCS (Adhesive Tumor Cell Culture

1996 4F 2 A 22 H3ZfY, 1996 £ 3 A 7 HZH

F—7—F:BCG, EEY 7 F>, S-180, My, FUIEELIE.
(BIRIEE RS - T 160 HFEHERERE 6-7-1 HEERAEERRARESE B E)

(1)



1996 % 5 H

& 1 Vaccination &~ A€ 7 /V/EHl

Vaccination FFEA
BCG
group —Day 7 | Day 0 | +Day 7
1 s - — —
2 - - - -
3 - + + -
4 - — + -
5 + + - -
6 + — + -
7 — - - +

1. & group &b n=10
2. S-180 % 5.0x10°{# IP L7zH% Day 0 & L7

System) 74 %iC & ZREFEHAE

ATCCS 7 v £ A Y #H W TERIZD & S-180
WX L AEREE R EE LT, Hikid dayld B
J % _FEOEAEED S (AR BN L CGRALEERE, BCG #
TR 1% S-180 DAEE L EfE, EEY 7 5
VHRE - BCG R UERY 7 F AR ©
1$ S-180 DAFE DI WERZEIR L 72), &4 DI
By > o9Bk 1X10° A & S-180 M AT 5x10° % 24 ¥
VTV — b (7 73 vt BT 24 RRR AR
L7z, HEHhiZ 109%FCS %ein PRMI1640 £5# (3 ml/
v o)) B, BEEAIL 37°C, 5%CO0,, 95% air
L7, z0#k, LEOHEMEMREEREL, &Y
DT T AF v 715 S-180 g% =¥/ —VEE L
Jo. INEIZVAIANAF LY MITHRELT,
EWREGRATER OLv—¥ v 7 2 1IU) 12 CTHEOE
EERHEIEL. UTFoREH» Tz OREREEER
BrHEE Lk,
RS =

) > NERFER S well OWSEEE
KRB RN E D F-HyY

4. Vaccination |Z & 2ZEEMIBATZEAL

BCG % % W 3B vaccine % #:4E U 72 SALRA
2L RHIZERE L 20% A v < U > 24 B R E
%, N5 7 4 VYR R {ERR, HE 368 LR
PHELI,

5. BCGREBIZE YA bHADEE

Ficoll ELEER/CEIZ & - TEER L 72 1 X 10° ffE/ml
D EH AR I EAZ M & 5X10%E CFU/ml @
BCG-TICE %# 500ml Z/VF ¥+ —HR bV (7703
) 50 ml DEET, 10%FCS #i0 RPMI1640
Bk v, BTROHEEL T C 8 REREEL, 1iE
FDHA A A > (GM-CSF, IL-2, TNF-«, IFN-«,

JEST 344 : BCG IEB 7 7 7 » FRED IR

(2)

— 2656 —

(%)
100

i i I I —— group1 1081

------ group2 108

Y- N— O—Ogroup3 108

L i O—COgroup 4 108

b i &—Agroup 5 108)

i ®—@group 6 10%)

:‘ "} —-— group7 108
50 i
1

0 T T T T T
0 7 14 21 28 35 42 (8)
P

1 R1TERLIEERS Y AT TR
LTWEBBET EDEFMEED ST~ A ¥ —
BT L,

INF-g, IL-18, IL-6) &% EIARIC CEE L 72,
154 1

1. 3EY T REFHAEORET

BEO~ 7 AEFHRE S 7T v A Y= T
Lwwml 7z, il L < BCG B & UEE
vaccine 2 [E#54F F#E (group 5) D EFFHARMIZ R
fbL7, Z208RERY 7 F>2EmE5 0
(group 5) b, 1 [EIESHE (group 6) TILIETS
Uiz, $REBMEPEEL TL X > 2fED
day 14 H OB T AREIZRMLEREIC HLE L
T, BB IR O ] 1.0 ml I t~YLE R
BH0.5ml k<, BEERb/ NP (BE
). %72, MEROEFHABIRLER AR
WHER L7z,

2. ATCCS 7 v &1k & 25 EHEMRIE

ATCCS iz & 2 BRIEEHIREE DR 2B 2 12
ALz, B2 WRL &S CREBEEOM 3
BCG, & vaccine #fH# (2.67+1.05) > [E# vac-
cine B i #f (2.25+2.11) >BCG B M # (1.91+
1.65) >KAER (1.60£1.17) DIETH > 7z,

3. Vaccination |Z & 2 FZRERIBFIE(L

&% vaccine BRERFTOFREZ LI, BCG fFH
# vaccine B T3 24 RFRLAIN @ F T B E R
vaccine HIIRIZFED ST, U 2 NEROIEILE L
LCw(®34)., LarL, BEE vaccine LD A
OFEFERE T3 8 B2 B L T b W & 72JEE vac-
cine ffEsERERMICE R S (K3 7E).

4. BCGHEBICL U1 b AHADEE

BCG %Nt b RAIMEAZIRE: 2 48 IR D ¥ A
A A > DOEAEERR 4 127R L7z, BCG BRI 8
ZEREEEE Cld BCG FRUNIIES R I L L T GM-CSF



— 266 — ROH

non BCG
non irradiated
sarcoma cell

SN VN

L

N H 1% EIE

BCG+-irradiated
sarcoma cell

BE1 £10EBYVAET V2 S180 2 1P Z 14 HEH S L 2 R T,
BCG #fAER Y 7 F VB E5FIEKIIBO B TH 545, BCG HEIE SR
B & URMERE TR MK 25D 72,

267+1.05

2.25%2.11
1.91+1.65

1.60+1.17

irradiated
sarcoma cell

[0]

BCG
+
irradiated
sarcoma cell

2 ATCCS 7 v A ke v (&R TRESS
HEHEL 77 7Lz b0,

BC

non BCG
non irradiated
sarcoma cell

(granulocyte-macrophage colony stimulating fac-

tor), TFN-a (tumor necrosis factor-a), IL-18
(interleukin-18), IL-6 (interleukein-6) D4 A b+ 7
A OEMERDLIEIWCED, ZhoDY A b A
A VFEERCES L Twd I ENRBE N
7z,

% =

HEEEOTIREfE 38T E D I E R, £
B & HIHIHMREBIC R > T &2 51597, %

(3)

fe—HOEERRE, %< OEETIE, fEHELNH
fams BB HIRG 2 58, BERR T & 213 S EEST
B3 o Iz fERE N TIEnARnd, 07 o EE
377 A R R O REHRO W E ~ DB NEER L
Twl EEZ 55, BEOBEETURE BN,
HL R R, TR 2 & O nEEREN
TIE RSO DB TE TN TH S, HAER
FHESOEEEE LS UTEE28INs ¥, vac-
cine &£ L THWIEBEORENTEEEE 2B O
&9 &5 BB BB RITUR O & BB
LTThIY, BOBHENRE SN TWEY A, &
572 5 MEIFTIREO RV EEOTRE 2wz L
TS &, HEEERORIFHE L R, i
SELHTHL, IHBEL TEBHIKCEL O
VA b A OBRETFEEAL, EERRES Y
A4 b H A UFEH, ELESETEW vaccine FEHE
Sz L DEREDH 51, £ OHUIEEEEIE RS
EDWTRYA DA 2k 5 BFTRED B, 3
A N A A v DOEBEMIID autocrine, paracrine &
L DO ZEAENE 2 5N AR NS
V. %72, BT GM-CSF % Sl & pi L <&
BH7¢ vaccine 1R 2/ o Nz E DWE L H 51D,

-



1996 4 5 H

irradlated sarooma cell B FF 4885fE1%
LB (X 100)

— $-180 sarcoma cell

JEST 3 44 : BCG &Y 7 F » FREDRIR

igﬁ}m&ﬂﬁﬁﬁju :

o
"' % .v, u

BCG%rrad»ated sarcoma cell T iE 2485fE 1%

HEZL& (X100

3 BCGHEBY 7>, BEY 7 F > BilE < BB THEEROHER”ZHFRL

HE JEB BRI CRIE L /2 At A

20000 18900 go

18000 B scc ()

16000 [ BcG(H

14000

12000

10000

8000

6000

4000

2000 14 B2 24 47 5 550 31 52 6.2 6.2 25 25 192 P
oy Uy oy Gomh Oy Umb omy e
4 EEFE AKMHIMEZMEE BCG ¥in, FEEiN

TEZNFIIEELYA M A VOFEEHRL
77 76T, MENISY A M A4 COBEE
RUBEEIEZY A b A vOBBEEEMAERL
i=.

T LD BETFEAR Y OEME R FEDOS
FEHSRWIZ EABERLTWED S Lk, B
B TAFRIC B iR Lo RIEE 2 & flHICE
EFEELTIORETICE W HLIIERL, &
B FEAZOEM R FiEEAWT, EloEflik
YA M A VEFERALEWHEELT, 1 oA
VEAMERED D Z EMBHIS T WS BCG LEE
vaccine DB E S, TV AETF LBV TR
7o fER L LT, ZOfEREED S-180 #HE~ v A
BRI Td 2 EHHBA L 72, BCG I & Y AR D
HEEEOM L » IL-6, IL-18 2 XD A b A A
Y ESIE R, GEEiE R EEL L, BCG BER Y
LAE—RE® I LD Y > /8ERD vaccine B E

FrNDEREZF| S L, HEHEED 2SO BEER
BPUFEADOFH, EHREEED 2 eNTERLE
zZohnbd, BERE7 7T CBEERFOEEELTLD
M3 LS ICBITICE T %5 BCG OFER TS Mg
MAER I TH D, SEEHRBL O HFEE
DREHOFEE L2 EEL - Bbhs, Ll
BN R CRIEIW 2 % D, ZOEE BARFEE
P, EHFIESIC L D, FOPURECHERE L S
AREMED B Y, SHREAFEREGMEEALT
BT 22 EBRDETHS S, EBRRENL ThL
% X35 CEEMSESE L&D vaccine R IZE
TLTWrz, Z0Z & HEREERN O BSOS
EFREE, ¥ 7z JEEMIEES vaccine RIR 2 EAT 5
ZEERREBL, EROBRIGHC Do TEFM
I BEBEEDOTEINE N ORD, FiAbFEEC
X 2 EEMEOEEE TR 2B L Tz 0RE
T RETHA S,

X ik

1) FEHHE, TAFIE, MAREY  mARNEEEE O
gk, ALEFRE O 11(12) @ 2319~2328, 1995.

2) Rosenberg, SA., Lotz, MT., Muul LM. et al:
Observations on the systemic adminijistration of
autologous lymphokine-activated killer cells and
recombinant interleukin 2 to patients with metas-
tatic cancer. New Eng J Med 313(23) : 1485
~1492, 1985.

3) A7 [E, $aoREEE, RTEH  UREE T T B HERF
ik & LT O Sizofiran & rG-CSF @ FEFEPN 58 A Gf



— 268 —

4)

6)

7

8)

9)

10)

11)

RO
FAEEDEE L5, Biotherapy 8(3) :381~382,
1994.

INE MY A MM U BIXULAK FiE. BEm
B, AVHEa—#, B, 1993, pp. 121~127,
1993.

35, #%: Adhesive tumor cell culture system I
X%t HEiao fERIRZERBR I T 20
7. IHREERZE 40(4) : 429~440, 1995.

BERAE - HERBCB I 2HiEERERE &
TGF-g. Biotheraoy 7(2) : 116, 1993.

b E, BREREMHE  E hEERIC BT 2 Y vo8
BRYFCIG. B O FiE bRk —ERE SRR —.
1%, B, 1980, pp. 26~39.

AU 18R < & 18 £ — IR ERE —. BREA
BHERL 49(7) : 806~809, 1995.

Kataoka, T., Kinomoto, M., Takegawa, M. et al. :
Effect of synthetic adjuvant for inducing anti-
tumor immunity. Vaccine 9:300~302, 1991.
Colombo, M. P., Forni, G. : Cytokine gene transfer
in tumor inhibition and tumor therapy: Where
are we now? Immunol. Today 15(2) : 48~51, 1994.
Dranoff, G., et al.: Vaccination with irradiated

E ® X

12)

13)

14)

15)

16)

¥ M O 54 % B 35
tumor cells engineered to recrete murine

granulocyte-macrophage colony-stimulating fac-
tor stimulates potent, specific, and long-lasting
anti-tumor immunity. Proc. Natl. Acad. Sci. USA
90 : 3539~3543, 1993.

HiEEERF, FISTER BB E AR, MR ARE
£ 49(7) : 868~870, 1995.

ik B:~vrzary—y, WA LEEBEHE. BHEA
ZHIR S, B5T, 1994, pp. 126~135.

Klostergaard, J., Stoltje, P. A, & Kull, F. C. Jr:
Tumoricidal effector mechanisms of murine
BCG-activated macrophages:role of TNF in
conjugation-dependent and conjugation-
independent pathways. J. Leukoc. Biol. 48:220
~228, 1990.

H. B. Hewitt, E. R. Blake, and A. S. Walder: A
critique of the evidence for active host defence
against canser, based on personal studies of 27
murine tumors of spontaneous origin. Br. J. Can-
cer 33:241~259, 1976.

HNNEES  PiEANC & 215 F RJEHE. Biothera-
py 4 :1229~1234, 1990.

Therapeutic Effect of Tumor Vaccine Combined with BCG

in Sarcoma S-180-Bearing Mice

Tadasu ADACHI, Yasunobu SUZUKI, Taizo HOSHINO,
Makoto TAKEICHI and Masaomi TAKAYAMA

Department of Obstetrics and Gynecology, Tokyo Medical Coplige

The antitumor effect of a tumor vaccine (irradiated S-180) and BCG was investigated in mice with

intraperitoneally transplanted mouse sarcoma S-180. The combination of the vaccine and BCG when

given before or at the time of the transplantation showed a remarkable prolongation effect on survival

compared to subcutaneous tumor vaccine or BCG alone. The S-180 killing activity of splenic cells

correlated with the prolongation effect. These findings suggest that the induction of various cytokines by

BCG might increase the recogition of the tumor antigen by immune cells, resulting in the enhaced

antitumor effect.

{Key words> BCG, Tumor vaccine, S-180, Prolongation, Antitumor effect.




