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FIFFEIL RATREE L & BCG (Bacillus Calmette-Guérin) £ B ORIFES %48 L B0 RED
RBLUREFH ST A= —~OFEERHT 5701 1T> 72, EEBHO 31 Bijic C57BL/6 =7 &
DIEFEAIC 0.1mg D BCGAEBE 7212 0.2ml DABREALHBE L. DT, Lewis B0 £k
2.5X10°EZ £ TD~Y Y ADERBBINICERL 7. BEBEE 14 BEC, EE% 44°C, 30 S 0RE I
BET 55, BRBE (electrocautery) 12 & DHIRT 22, F 7 AMEBRTbrWEIZ T -, BiE
‘ISAEI I SO 2R, 2mg @ BCG £8 %7212 0.05 ml O &BAKADEENES, £7-1F
2mg @ BCG £RDIEMENIKEG 1T 70, EELEORFTix, BATEEEE L BCCBENRE 21T 12
WE(STHBE) D3 50D 11K, X CHEEAKKDOR D i BCG THIALE L T & STHB B = Bl 4L
BET-72 10K (BTHBE#) 0350 2 L, EHEBHEES0 HEC EEOER T CERL TV, i
DWFEHTHBEOEFPMOER 2RO 720, £T 4 HUMICFET L, Winn 72 k2775 &, EE
THE 31 HAlic BCG THIBMES h, Bl 15 HEH W BCC OEBMNIRS 22177 BTB BT BERAE
eIl S, #7: BTHB BT IBBRIEAE S0 NS S iz, B o8 Thy-1.2 Hifk L |tk T
AT R LB L TB < &, EEEMEINEI: BTHB B Tik4%k L, BTB B T4 L, BTHB Bz sy
% T #it % 7244 NK (natural killer) SIBOBMIFRELEIN T 2 81412, BTB S & UNIERE (STS 2)
KBTB5DEDE»ol:. ~FBTBREBLTRER(= 707 7—YThs LE2 shl:) OB
BT 2EE0EML Twie, TheDBER»S, vV R % BCG AFTHIRIEL, 25 BB
& BCG AEDEBNREOHAERETI 2 Lid, BML-HEEAEORE cEHNTHS 2 L 2SR
=¥ (A
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Experimental Studies on the Combined Modality of Bacillus Calmette-Guérin (BCG) -
Treatment and Local Hyperthermia for Malignant Tumor. Takumi Ichihashi, Depart-
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SEEHEIZ, RNRARE L BCCGREIZL 2B
REREEHALLBEOHRBESREL, ¥REL DR
EHEEDE T A —F —IzDnT, BMERTTLT
BEL .

HEs L UFE
1. RE&HH
1. il x
£EREEL, 6 B% 0 MY C7BL/6, SPF
(specific pathogen free) =7 X (BHEEERENY, &
B R2EEL:. SFERE-SOEAENTITY,
BEEERAE (MF, 4V x> 8)0) #ERIEREE
kEEFAZREBEICERE ¥,

2. MEER S TR R

C57BL/6 = 7 ABIED Lewis fifg (B ¥ > x>
F—rkb5E) 2R%E< Y A QRKIERE T i BAEER
L, SRt L7, MfEEmoRc, BHE14E
HORBHER% 80 A v ¥ 2DAT ¥V AL THYI,
BB L, BEEEE (pH 7.4, LT PBS LB8) C1ME
¥edeis, B PBS IR XE, U TN—(0.2%
¥%, Merck) —B&#7 A b X D ML (K1 30%) %
AT L, =YY v-GERRRE) % 100 U/ml 2
&t PBS, 235 vy ~4 vy (EEFERE) * 10
pg/ml iz &t RPMI 1640 853 (RASEE) o, FE
DEMRRBE L 22 &3 ICRES .

3. IRMREIRER

EERIIEE L e v 2% RPMI 1640 #2itidhic
T, By 7 AR CEL i, BaLL a0 %
BHEO Ay Y aDAT YV ARETEALL, 20T
Tris NH,Cl BE KL E W > THRIOKEBEEL,
RPMI 1640 33T 3 EI¥E¥, pellet i RPMI 1640
BT IR R 2, 0.2% b U oSy TV —IZ & D AR

(#91009%) % # 7 > + &, FTE OB ERICHARE
L7z,

4. NS X UHE

fluorescein isothiocyanate'® (LUF FITC &) —
vHEH YT R IgG,, FITC-¥ ¥Hv ¥ IgG, B&
UHE Y SHRMBKA b 0 —<HE? (gM Hifk) 1,
SRREB AR GEEYREHBR BRI Y
5% 37, i, HThy-l.2H&E (2, 70—F
NWAAK 5 clone 5a-8, Cedarlane #t, Canada) ¥ X Of
i asialo GM 1 itk (FIMBETZE KK, KR) 1%
nEnmRmEHEAL 2.

II. RBRK%

1. RESER

AIFFRIZ B W T, BFTRERSE & Rk £ Bue,
HBVEHAL TIT) ERO 70k 32— B X U

BB 1 —#ERm L7, BCG (Bacillus Calmette.
Gueérin) S5BREH] (BA BCG KK, B 4 ~6 X
107/mg) DA K (LT PSS LBE) #2#0 (0.5
mg/ml) 0.2ml % <=7 AEMPUCIRS L 72 BCG B
< U ABE, KWL LTOPSS0.2ml 0BRSS
FHIZRBIL 72 (Day-31) . BCG & (% 7213 PSS #&45.)
31 B, Lewis MR 2.5% 10°8/0.05 ml PBS %
vV ADERKEEE T CBAEL - (Day 0), B
A% 14 BEIC, 44.020.1°CoEkIz, [EE %%
HEL 72 BEL % 30 SRR L 7o B, BRSNS (electro-
cautery) IZ & - THEB R KRRESTYIRT L7288, BLU
FEMBE ORI AFIL A (Day 14). & S EEBEE
15 HEZ, BEEMAIC BCG2mg/0.05ml PSS %A
L7:8E PSS0.05ml AL LR, #&UHEN
BCG 2mg/0.05ml PSS #3EALBEEZHREL, 47
L7z (Day 15).

PIRHFIZ I DWTUE, 1) EHERIF median survi-
val time (AT MST &), B84 CEEBEZS0HE
H (Day 50) i B 2 EFFEDOUKICE > T, £722)
RS OBIEINSIS A% 18HE (Day 18) 28
WCRIAT 47 F % V—TCEEOREE (L, mm)
CEE (W, mm) 25IL, RAlck-TEHLLE
A XD & o7z,

EEEE (mg) =L XW?/2

%3, IR EVER R, B OO RE L ERE -
AL T4 VI NVIBES TD-311 £ ¥ — 3 X 5 HliEHA&
NST (& ICZEEFEER WCTHEL T,

2. <o AR X 2 EEMEEEHE (Winn's
test'®)

STS # : PSS 5 (Day—31) —EEM4ME (Day 0)
— PSS #5 (Day 15).

BTB & : BCG #5 (Day—31) —EEBE (Day 0)
— BCG #% (Day 15).

STHS # . PSS #5. (Day—31) »lEE%4E (Day 0)
—BEE (Day 14) — PSS #5 (Day 15).
BTHB#: : BCG#%%5 (Day—31) —EE#&iE (Day
0) —EHJLE (Day 14) - BCG #&5 (Day 15).

UED X ZNBETo0&H (H1288) BLU
JHEBEERICDOWT, Day 21 1310 E5% 7 —
WL TR R A R L, BRI L 72,

¥ e REEO M EEE O —E %, T Thy-1.2 fifk
D 40 FEHTIL T 4°C, 30 FAEL 727, RPMI 1640
HEHT 2 BB L, & 5 ICHEES v Mt 10 {EER
T 37°C, 30 ARIs& -+, RPMI 1640 £ 2 BV
#LbD% [#1 Thy-1.2 Ptk +tk) LR
L7z,
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ZhENO R (0.8 X 104/8/ml) &, PRMI
1640 s 12 /FE & € 72 Lewis JiEMPIEEE (0.8%
105(H/ml) #EFFEEL, 20 0.2ml (EHKES X
10MA) 5%, =V A DQEHFEBE TICEEL 7., 58
BHBEEEES, £/227 DECEEER, 2he
NECEARET L 72,

3. NK (natural killer) 7E¥oHIzE"

EHEEMAT S LTid A/Sn = v XA D Molo-
ney virus induced lymphoma YAC-1#f4 (Flow
Lab.,, England) R 72, 10%3E@1L Y + BBRIME

(GIBCO, LAT FCS L B%) i1 RPMI 1640 %%#t 1 ml 1=
YAC-1 A8 1 X 10"E %2 X ¥, Na,*'Cr O, (A&7
4 F—=7%) 100 £Ci (0.1ml) #4002, 37°C, 60
ARG & 7%, N-2-hydroxy-ethylpiperazine N’-2-
ethane sulfonic acid (Sigma, LA'F HEPES & #) 1n
RPMI 1640 553 T 3 [ L, MIMEIEE 1 X 1058 /ml
£ % & DICHTRLMEN RPMI 1640 3T iZir & &
AN

lEZHAEE 19 B (Day 19) 12, &H20LH0~
v ABEMEE 7= U AR R (1 X 107{E/
ml) & FE L 72, BMRREEIE O —E %, Hi asialo GM
1 HifRD 90 fEH R T 4°C, 30 RIS s+, HEPES
MRPMI 1640 #5341 2 Bk L, X s HHEE L
Ty MO GEE) O 15 EERET 37°C, 30 4R
g€ 712, HEPES N RPMI 1640 55317 2 [M#%i L
7.

Hi & - T 2-mercaptoethanol % /il 2 7= 10%3E @ 1t
FCS M RPMI 1640 5% THEAMEEE 1 X 1078 /ml 2
AR 72 IRHRIRIEHR (effector cell) 0.1 ml £51Cr &
BYAC 1 MBI (target cell) 0.1ml & URl<
427897 — b (#76-013-05, Falcon #t, USA)?D ™ =
VHTEREL, 37°C, 5 %CO, T T 4 BERARE%, 1500
rpm 2T 10 Z3fEERE L, EEYR 0.1 ml i 2w ¢ st
EME% Auto well gamma counter system (7 o #
JDC-751) THIZE L 7=, EHEBMITS & D maximum
release fiE1d, effector MIMGZEHEIR DA H D 12 0.1 ml
? 5 %Triton X100 % 0 2 TH E L, % 7 sponta-
neous release {3 effector MIMUIZER O XH D 12 2-
mercaptoethanol %8 U7z 10%3E81k FCS 1 RPMI
1640 5541 0.1m] % fin 2 THIE L 72 (spontaneous
release (X maximum release D 27%TH - 72). Wi
ko TRlysis #EEL, BHE3 Y 2 LOFEHES &
USEM. (standard error of mean) %R&7-.

% 1ysis:e_x_perimental release (cpm)
° maximum release (cpm)

—Sspontaneous release (cpm)
—spontaneous release (cpm)

X100

4. B, T#M, B#MS X0 NK fEgoHE

1) MRRE s | B84 AEENERL, ¥
¥fE & SD. (standard deviation) %% 7.

2) B AR 2 EAOEMME S — 0 U7
FEREANL, BERELEEE T L2, M
HHRE 75 AF v 7 ¥ v —1 (No. 3001, Falcon %,
USA) zAN, ERIZT 2RREL, IHTEmas
BEURL, ZOEMELZ, R LD BROBIES
HMiigIz S0 B LR 2SR L 72,

%ﬁ%ZNW%%%%%%%XMO

3) T#ifE, BHifIS & O NKMlzowTIt, &
BACS, 2@ BmEsn s maL, -~
7AF v 7 ¥ y—1(No 300) AR, FBIZT 2
REEL & M EMK 2 10%3E 8 4 FCS in
RPMI 1640 Hith TH¥EM, INEL, ZAZNRIZDOVWTT
RDTTET, MEEZMIEEC T 2 St D
EEMBLUI,

i) T#IfE | BENRIREE % 51 Thy-1. 2 Hifko 30
BRI E 0°C, 30 4KIis &+, RPMI 1640 T3
B, 10%3E@E FCS in RPMI 1640 ki iz 1238
Sl DOTIDERERE, B o Ty X OEE
s & UFRMER CRAVLTE L 72 FITC- 4 ¥4~ &
AlgGiHith L 0°C, 30 FRISS 4, RPMI 1640 524t
T 3 EFeHR, FE 10%7EE1{L FCS i RPMI 1640 £
WITIRBE S e, BABEMB T CHEB MRS 1
EL, EHEBEMST CHE L BT 2
HER2RD T2,

i) NKHE : iR & 51 asialo GM 1 Fifk
D 30 FEFHEFIE L 0°C, 30 S RIE & ¥ 2%, RPMI 1640
BT 3EBRE L, 10%3E@E FCS Al RPMI 1640 &2
MBS €, DOTIOEBEER, Bib->Tw
ADEMIES & URIMERTRIVALE L 72 FITC-+ &
oo+ IgG Fifk & 0°C, 30 3K & ¢, RPMI 1640
BT 3 @SS, BEF 10%3E8 6 FCS i1 RPMI
1640 BriZ Bl & o, BOEERRMSE T TS MR
BoeflE L, MEMMIEEICT T 3R RD 7,

i) BHR : Mo OMBRAERC L > TEHL -,
LY OFRMmBE GVB* (2 %gelatin, Ca**, Mg*+i1
veronal buffer, pH 7.2, 0.01M) T¥%L, GVB+ iz
THIERE # 1 X 10E/m] B 7>, Zhske Y
VIRMERA b o — <5 5 58 L 7 IgM Hifk D
3000 EFHPE T 3T°C, 30 HEEE T, GVBHT3
[EIZeH R, C5 RIE~ Y AMBED 5 BHERET 37°C, 15
SRIGE %, GVB* T 3 EI¥E%, PBS T2 X 10%E/ml
WHEL: L7y —mEREREE). 20
sheep erythrocyte-antibody-complement &% (4
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T EAC :B8) o~ A BHIREERO 5 EREEEN
Z, 37°C, 0 ARIGEE, XEEMBET CHEL 2,
BEERSICRT B, Y YRk 2 @ LTE
L7z EAC u¥y RO tLE %R D72,

B ##

Fig. 1. Treatment schedule of the therapy with

18

1. RFTEEEE & BCG IT & 2 RFTSuE @kt
AzZR
Lewis FiifE#IE % EWFICTEAB L 72 C57TBL/6~ » %
R, BETRBE: & BCC ORI & 2 fys
REEXZNZNEBICERT 25, 238208
Ebe THELHAT 2 AEEAR (K128 g
BCG and/or hyperthermia.

Group (symbol) Treatment schedule

saline (ip)?’ LLC (sc)¥ saline (it)
-31 0 15
BCG (ip) LLC (sc) saline (it)
—-31 0 15
BCG (ip) LLC (sc) BCG (it)
-31 0 15
saline (ip) LLC (sc) Htm® saline (it)

STHS 1] 1) 1) J
—-31 0 14 15
saline (ip) LLC (sc) Htm BCG (it)

STHB ¢ L L )
—31 0 14 15
BCG (ip) LLC (sc) Htm saline (it)
—31 0 14 15
BCG (ip) LLC (sc) Htm BCG (it)

BTHB ) | ! |
—-31 0 14 15
BCG (ip) LLC (sc) BCG (ip)®

BTB’ L l J
-3 0 15
BCG (ip) LLC (sc) Htm BCG (ip)

BTHB’ L L L )
-31 0 14 15
saline (ip) LLC (sc) ED

STE L L
—=31 0 14
BCG (ip) LLC (sc) E
—31 0 14

a) Intraperitoneal (ip) injection of 0.2 ml saline or 0.1 mg BCG in 0.2 ml saline.

b) Implantation of 2.5x 105 viable cells of Lewis
cutaneously (sc).
¢) Intratumoral (it) injection of 0.05 ml of saline

lung carcinorma (LLC) into the left hind footpad sub-

or 2 mg BCG in 0.05 ml saline.

d) Local hyperthermia (Htm): tumors were immersed in a water-bath at 44°C for 30 min.

e) Intraperitoneal injection of 2 mg BCG in 0.05

ml saline.

f) Resection of the left hind leg by electrocautery (E).
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Days after tumor implantation '
Fig.2. Growth inhibition of Lewis lung carcinoma in C57BL/6 mice treated with BCG and/
or hyperthermia. Each point represents a mean (£S.D.).
* . The significance of the differences was assessed by Student's ¢-test or Welch’s test ;
p<0.05 (STS, BTS, BTB, BTB’ vs STHS, STHB, BTHS, BTHB, BTHB’).
Table 1. Effeqt of the combined therapy with BCG and hyperthermia against Lewis lung carcinoma
in mice
A Survival time (day) No. of tumor-free
Treatment mice/tested p<0.052
group Median Range on day 50
STS 19 18—22 0/15
BTS 28 20—31 0/7 >STS
BTB 34 19—42 0/9 >BTS ,STS
STHS 31.5 2739 0/10 >BTB’, STS
STHB 28.5 24— >50 1/10 >BTB’, STS
BTHS 31.5 25— 43 0/10 >BTB', STS
BTHB 34 26— >50 2/10 >BTS, BTB’, STS
BTB’ 20 19—35 0/8 >STS
BTHB’ 32 25—42 0/8 >BTS, BTB’, STS
STE 29 25—44 0/19 >BTB, STS
BTE 29.5 25—43 0/10 >BTB’, STS
a): Wilcoxon rank sum test
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SN EEER, M2 LR 1 BLURIITRLE,

2, BB EESEEC TR, K2iks
5hd &5, BEEEEHEALLTRTORIEL
THECEEOHEME»ED sz, & i BCG
B~ v R \C BB £ E1T%, BCG #IE™N, 1
FEEREA IR 5 L7 BTHB 38 & U BTHBEE T,
ik 18 HE OEE Y 4 A D¥EHEK, »wThb 100
mg U TFOEECH -7, EBBERELCL Y BEE
YIWE L7 STE B, BTEEL b, YU 0% E
BRETEIZ B 0y o 7z,

FIEERERIC B 3 FRER~ Y A0 MST, EH
BHEEZOAEICBY 5 ALTEH, B LU Wil
coxon rank sum test 2 & 3 £FEEOBEEREDHE
BuRlic—ERRLL, BRCBCG2EELR
BTB BB BERO & 2 HifT L 72 STHS B0 MST
i, Thzn 34 BB L0315 B%RL, BEEZS0 B
Ho&FE- Y ARASNEL2T2b DD, LI
BB STS # (MST 12 19 H) 2 U THEIC KR
Boht, ELICBRBREERCBCCRER2FALL
BTHB #8 X FSTHB BT, MST izt 34
HB LU 28.58THD, ELAETIOEF2ED=
YA, BETIOES 1ED Y A5, KRNI EERT
B LRBHEESNHETYEFEL T, %72, 5K
DEEZYADTHEZESRBELC L > THIKHILTHIE
ThHlRAEShR» o, HEYY ADBRKEUIERL
7 STE#B L UBTEH# =7 AD MST &, 29 HE]
BERL, BHE% 4 H 2 TC2BIRER I & - TES
FEL 7z, Tho&BER B 2ER, £EEORRME
IZE 3 wRs L,

BMBERETE O RFEE TR T, ITR% 24 55
TEEESARE FEEL, DgfRric i1 Lk
7, MB%6HEZ CRBROKELA LD bDIR
oz,

RAFEERLHOBRER, BEWRERARNS ST
36°CH 5 43.5°Ciz LR L, LIt # DBE DRI L e,
BERTHRIZ, V2o TABRORBRECEL:. £
ERRR I, BEVSEMA®RI 8 5T 37°C 5 38°Ciz L
AL, UBE—EREEZRSL, H#TRIIWS A T3ITCE
A~ L7z,

2. BREBEH~ v ABMROEEHRESESE
(Winn's test I & 3)

HE< 7 R85 EEEEE, RFEE~D BCG
#5, BIUBHRLBOFhF R BEEIEEE, LY
BB RN, ko EEEEE vy AT
WT, EEBER21HE (Day 21) B33 <7 2R
B o MREEEE S, Lewis B2 EN LT3
Winn's assay &2 & > THRETL, ZDFER#H 2 WKL

Survival rate

7z, BTBEECB W T, EEOEE MENTL M
B4, assay 1227 AEHIB W T HEBEE v 213
Folel{Aonighnro7z, £l-assayk I3HEHDE
BEE T, BEERO A0 STHS BETI3 4 72 35
Bl a5 g h ot WEERE L BCG 85 % i
L7: BTHB BTz, XMEEO STS BRizkts L, 2ax
ETEHNHIZNR 23580 S, assay 27T HEH T 8 Bk
2EREEOEENASLE NI, RIZZASDE
e anibERN BTBHBS LU BTHBE) <
v A EMIE %, o Ui Thy- 1.2 &B L U5 v
bR THTALEE L /2% Winn's assay #1795 &, BTB
BTI#aAC, BTHB B TS & A E5ESIT, M4
BhERMHEE LT,

3. BB Y ARMEO NK &

B2, WBUBELRABOAY Y a—VTHUBL-

oo
50 ’_—\-'1‘ STS
100
50
”——\*Lﬁl_\_‘ BTS
100
o L—\_——L\—\___L? TB
100
50
v_—_——_—‘_\_‘_LL“‘—‘_\ STHS
100
e STHB
100
~ 50 ’————M‘_L‘_‘__B;‘-Hs
100
100
50 L. BTSB
100
s0 '—Q—\E\__L\_L\—B' Tug

100
50 ﬁ——‘_—L‘-‘—‘_‘——\_\_—B‘T £

3

(

o 20 30 40 so davs

Days after tumor implantation

Fig. 3. Survivors received the combined therapy
with BCG and/or hyperthermia.
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BEERT VA, BXUHERBIEE Y 2 QMM
SnT, HEEBHE% 19BE (Day 19) BT % YAC
1B T 3 A5 IS %5 Crrelease BBk 12
Lo THREL, 2ORRERITRLE.

EEIEE 19 BEO NK &M, STS #Ti3dkE
BEE~Y ADOHL/2TETLTWR, £/ BCG#
B, $3LIERAMRAREI & 2 BHISEET LR
OIEEH D b iz, LarL BCGEEICRHMEBE
PHET2 L, NKIEHR D 2BERBEIATL,
FLCEMIEE D 55 Ul asialo GM 1 #iks

FUENEY MK TAEL THL &, LEFHOE:
&L CHBRBESENR, BTBETH EIEDLS
ZTOOW, HOBTR RIBLLTHR, 202k
1, &FE~ v R BRI BT B effector cell DFEXE
JULLRDHBEZRET 24D TH S,

4. BBEEE < U AR 80 2 8k, T MK,
B #f3# & U NK £ D 575

RIS 2. OFBR L IHIZRMBE, HE< YBT3
HIEREE, BCG O EBMES & 2 B RERS L U
INRANREEREMA LR, & o IcIEEETE

Table 2. Suppression of tumor growth by spleen cells from BCG-and/or heat-treated mice

(Winn’s test*)

Treatment

Mean tumor weight+S.D. (mg)

Spleen cells treated with anti-Thy-1.2

Untreated spleen cells !
group antibody and complement
(NO. of tumor takes/tested**) (NO of tumor takes/tested*‘}

STS 2578+ 1725 (8/8) 21601775 (8/8)
BTB o (0/8) 242+2679 (6/8)
STHS 194712008 (8/8) Not done
BTHB 4005319 (6/8) 2439+£1106% (8/8)
Normal 1298+1532 (8/8) Not done

*: A mixture of 0.1 ml of 0.8 107 spleen cells from the treated or untreated mice on day 21 and equal

volume of 0.8 X 10% Lewis lung carcinoma cells was subcutaneously injected into C57BL/6 mice. E (effec-

tor) : T (target)=100:1. The tumor weight was estimated 13 days after the Winn's assay. The signifi-
cance of the differences was assessed by Student’s ¢-test or Welch's test; a) vs d), b) vs c), d) vs e) (p<

0.05).

* . Estimated 27 days after the Winn’s assay.

Table 3. Natural cell-mediated cytotoxicity against YAC-1 cells

Treatment Ctolysis (%)”
group Untreated whole spleen cells Spl%&c?lfngfgésa;i% ‘évétmhp%ggéﬁialo
STS 10.6+2.4 4.4%3.6
BTB 9.9£3.2 8.7t2.8
STHS 8.5+1.9 3.6%£1.7
STHB 14.4%1.6 8.0£3.0
BTHS 14.01£4.2 5.9t1.9
BTHB 17.1£2.1 2.8t1.7
Normal 19.7£4.1 1.3+2.8

a): Mean+S.E.M. of three wells pooling spleen cells from two mice.
E: T=100:1. Assayed on the 19th day after tumor implantation.
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B A0EBBHEL 21 BE (Day 21) BiF 2
HREFOBRICOVLWTHREL, 20OES*R4 R
L7,

BR, FRERML T, BE~ 7 BB E,
EE T ABICHE L TRMAITHINL Ty 7o, BEE,
T #ika, B #ifgs & U NK fifg0£Htbiz>wT a2
&, 9 BCG I L BEMEED BTBH~Y AET
I, BERHHY 41% CHBED 30%AIE L V&L, H B
HRRIEHI 8 %L EbL O TEWEEER TH -7, BCG &5
LIREGERE AR L7 BTHB BT, st88o STS #
WZHL, ExRizenys, THll, NK#a: vE
BioEL Tk,

% =

Goldenberg %!®i{f GW 77 human colonic tumor
ENLRS —OEBECHEL, ~HFOEE2MET 2
ERIDIENMBIER I b BREMH S A Sz EREL
Tw5, Alfieri 5 fibrosarcoma {8~ 7 2 12§
AR (44.5°C, 20 53F) ZHEITL, SISHEELSIER
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Table 4. Total cell number and cell population in spleens from the tumor-bearing mice tredted with

BCG and hyperthermia

Cell population in whole spleen cells®
Treatment | Total cells/spleen® (%, mean+S.D.)
group (x107, mean£S.D.)
Monocyte? T cell® B cell® NK cell®
STS 14.4%5.5 31.1 6.2£2.2 17.11+4.3 20.3%2.8
BTB 10.9+2.8 41.3 6.7t1.5 7.7€1.1% 18.0%4.2
BTHB 14.7+4.5% 25.3 11.6=1.9* 18.3£3.3 25.1%2.2%
Normal 8.6+1.4 29.3 7.7£2.6 18.1%7.3 18.5*3.7

a): Estimated on the 21th day after tumor implantation.

b): Spleen cells harvested from two mice were pooled and kept in plastic dishes at room temperature for
2 hours. Adherent cells were collected and counted.

c): Non-adherent spleen cells were treated with anti-Thy-1.2 antibody (mouse), and then incubated with
FITC (fluorescein isothiocyanate) -rabbit anti-mouse IgG:. The ratio of fluorescence-positive cells to
whole spleen cells was calculated.

d): Non-adherent spleen cells were incubated with EAC (sheep erythrocyte-antibody-complement complex)
suspension. The ratio of EAC rosette-forming cells to whole spleen cells was calculated.

e): Non-adherent spleen cells were treated with anti-asialo GM 1 antibody (rabbit), and then incubated
with FITC-goat anti-rabbit IgG. The ratio of fluorescence-positive cells to whole spleen cells was
calculated.

*1 : p<0.05 (BTHB vs Normal)

*2 : p<0.01 (BTHB vs STS or BTB)

*3 : p<0.01 (BTB vs STS or BTHB)

*4 : p<0.05 (BTHB vs STS or BTB or Normal)

P values were all examined according to Student’s /test.
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Abstract

The present study was undertaken to examine the therapeutic effect of combined treatment
with local hyperthermia and the local injection of live BCG ( Bacillus Calmette-Guérin ) and the
influences on immunological parameters. C57BL/6 mice receiving an intraperitoneal injection of
0.1 mg of live BCG or 0.2 ml of physiological saline. Thirty one days later, 2.5x10° viable cells
of a Lewis lung carcinoma were implanted to the left hind footpad of all the mice. On the 14th
day after the implantation, tumors were directly immersed in a water-bath at 44°C for 30 min, or
resected by electrocautery, or left untreated. On the 15th day, these mice receiving an intra-
tumoral injection of 2 mg of live BCG or 0.05 ml of saline, or an intraperitoneal injection
of 2 mg of the BCG. In the survival test, one out of 10 mice which had been treated with local
hyperthermia and an intratumoral injection of BCG ( Group STHB ), and 2 out of 10 mice which
had been pretreated with BCG instead of saline and treated in the same way as Group STHB
( Group BTHB ) were alive without tumor recurrence until 50 days, All the mice of the groups
treated otherwise died within 44 days, though a moderate prolongation of life-span was observed.
In the Winn’s test tumor growth was suppressed completely by spleen cells from the mice which
had been presensitized with BCG 31 days before and receiving an intratumoral injection of BCG
on the 15th day ( Group BTB ), and it was suppressed partially by those from the mice of Group
BTHB. When spleen cells were treated previously with anti-Thy-1.2 antibody and complement,
suppression of tumor growth was eliminated or reduced even in the mice of Group BTHB and
Group BTB. The population of T cells or NK ( natural killer ) cells in total spleen cells from the
mice of Group BTHB was greater than those of Group BTB and Group STS ( control group ),
while in the mice of Group BTB the rate of monocytic cells ( presumably macrophages ) was high
in population among spleen cells. These results suggest that presensitization of mice with live
BCG, followed by the combined treatment with local hyperthermia and the intratumoral injec-
tion of live BCG, is favorable to induce the increased antitumor immunity.



