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Fusobacterium nucleatumm KO-31% Tamai-Fukuda S CE&E L, Z0OEELELD, HoEA
g (TF-310) %{F8iL, TF-310 OHEBIEM >\ THET L7, Sarcoma 180 # X Uf Ehrlich /K&
WD &2 TF-310 23U, 37CTHR OFER 2T, T o2V ADERMNICBIEL, v 7 A D4
FFHHCR 30 HEEE L. TF-310 TAE L 7z Sarcoma 180 Mg (2.0X107cells/ml) #BiEL =<7 A
(WLERE) 13, FRAOEO Sarcoma 180 M 2B L 1oXBO 7 A GRAER) wHEL T 1.605E<
477 L 72, Ehrlich BUKBHIIC DWTd, FLFAROFTETHRE Lz e 22, EBEDHL, RABEC
HE®LT, 1L.97TEESEHFE L. & 512, Sarcoma 180 & Ehrlich MAE O EEMTICtT 2 TF-310 ©
ERFR 2 AFEES S L CBFEMSECRE L. XFEEME I L 288 i), TF310 2HEMLE>
RrOIEEMEY, RERMICHEIECTELWEERZU T, 20, MEEEEEE3HEL, K
B ZONEY R EL->T, MW CEIE2FE L Tz, TF-310 28U 120 2EHE - 7 EEMIC
L, BFEMEC S 2RNEE IR 7%, ZORKR, BREANSEOEIARE, Sra> k)77
AYDEREWEE, ZLT2vr7urFrOBIBBRESNL, s ORI, TF-310 2 BB
L TEBHREESEROD S 2 L 2RB L,
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—7, BREEOTEBENOMEIZ DT
ix, BN -HReh, Z0IF L A i anaerobic
Corynebacterium, Clostridia O VIEBEIE M D728
FEO-TH B, BHS EEM L VBEIMED Fuso-
bacterium nucleatum D¥EE FEWICHIEBEED H
BT L EHEDDLCHE, Lel, filgr~nrizo
WTOERTIHPESh Tz i, FEZERF
nucleatum KO-31 DEELER LY UEREE2E
THEEZONLYE %ME L, Ehrlich BAES X
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% in vivo THIEBEHERE L, 8518, Z0OB
OEBHICDWT, XPEMES X CETEMSE

& D EREERICEEL, EEMEESER I DWW TR
AL 7.

M s & UHE

1. HEBYEOER

FERIH L -ERIE, SRKEEFROEARZEHK
ERERD F. nucleatum KO-31 AL, 0%
%, Tamai-Fukuda 5530°9 (TF $23#, HK, R50)
T, 37°C- 48 BERIRTISER, TF M (15ml) 0.4
ml #FAEL, 37C-24 REEIEE LA, 2h%, TFM
TEREREH T, 37°C-48 BFRIMESIEE (Gas Pak,
BBL, U.S.A) #%, BRL T 2EE-HEL, TF
B (15 ml) WA, 37T°C-48 BFEPERE L, 204
ml % 100 ml ZEORKRE T Z/ERIL 72 TF 21 (100
ml) WCRTEL 72, 37°C-24 BRI, 2,000 ml F#&
DOEIEE 212 2,000ml O TF 5 /ERLL, SEBBD

Abbreviations : ICR, Institute for Cancer Research; Crj: CD-1 (ICR), Charles River Japan

Inc; TF ###h, Tamai Fukuda 5,
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80 ml 2FAE L 72, 37°C-48 B D AR B | R, MERIZ,
4,500Xg 20 HRHROL LA, Boh B LBERCT
FATNIA—LEBEN0BICE D L DTN T2
¥, 4°CT—HBEL, BHU 10,000xg - 20 3%
HEOE, 85N BYE CHEBEER (pH7.0)
200 ml #50Z, 10-N HCl TpH % 4.0 WCHREL /2.
B 5T, 4°CT—HEER 10,000 Xg 20 SEELL,
BonlkBRYEHBREE®E200ml 202, 1-N
NaOH T pH 8.0 wA%%, BEOSEEEO 0l —
¥ (Fur—+¥E, Bf-ER) £z, 24 BRAER
SEREA L, BREAR, 10,000 xg-20 S EmELE
DU, =FAT7va—N%k60%08INZ, ik
WE W BEREEREINZ, 14 Ry F A Dowex
1 x4 THRES RS, BHEL, BAGERY (VI
THEENCHBL 2, RBEREREERL, Zho0H
ML E 2 EBRICHE L .. 2O Tamai-Fukuda
B 58 5 NI WE 2 TF-310 L &), RBCE
AT, Ny ABCEEBELER L.

II. Ehrlich ik #EE+ & U Sarcoma 180 &k

NEE

4.0~6.0X10%cells/ml @ Ehrlich BEAEM I B X
Uf Sarcoma 180 #ifa % ICR (Institute for Cancer
Research, Crj: CD-1 (ICR) Charles River Japan
Inc) BewARTHEZ LR L - EEMESE
Buclr, REBWCHBLCTHE, FFELINV
7 ROBK % FEENCEIL, BEDN > 7 A=
%z, Turk BIEMERGTER (ZV=XEK K -HR)
THEE L2, &EBR I & cMiagos %R, Ehrlich B
AKIEHIIE S & O Sarcoma 180 MfE DB & L TE
BricfE L7z,

Il. EEEH

FTARTOHEERE, ICRRVADEZRSHEBETH
0gDbDEFERLL,

IV. Ehrlich fRA#E#AE & & U Sarcoma 180 #fa

=X % TF-310 iR

%9, TF-310 D8R\ 27 AWT 0.4, 0.2, 0.04,
0.004, 0.0004, 0.00004 mg/ml ZFREEL, ZDHER
%, PEREBRY 5 A& 3 ml HMEL L, SER, HiE
% 2.0X 107cells/ml 12 §8% L 7> Ehrlich 8 &R
1 & Uf Sarcoma 180 MR D MBLIFHER %, ThELD
PHRERENICEL 3mlHEL, & 6ml OH— RS
WEfEML 7z, ZOBBIRE 37°CT 15, 30, 60, 120,
180 SR - 724%, Z® 0.5ml] %<7 A EHEPICREHE
L, £EBSe 30 HEEE L, WEEE, 2.0X107
cells/ml O EEMILD » O FHI % £ O &L DFFHM
CREE, HR05mIBELIZe Y R EL, HEBRETL
7.

1

2L, TF-3100 &3 0.2mg/ml £ —FIZ L,
Ehrlich /K E#IH 38 & Uf Sarcoma 180 #iAE O #i ki
#ik, 4.0x107, 2.0X107, 1.2X107, 4.0X108% 2.0X
105, 1.2%10%, 4.0x105cells/ml (ZFA%E L CaTB#
R LRI, RSEBREDLEY 6ml & L —12 BB
W ESLL 7, BB % 15, 30, 60, 120, 180 43fd 37°C
WL, 20 0.5ml 2o ADBERNICEHEL, 30 B
MEFEAHREPEE L, MBEHLLT, Zhfhed
9 2 MEH O Ehrlich lExB# A & & U Sarcoma
1802 0.5ml #BAEL /2. VA 1B 0L TE
L7z,

V. HEBHRO¥E

L - EEMREERD 0.5ml £~ v ADIEE
P RiER, 30 HMAF B EBRE LTUESMR 24
FL. Tbb, TR0 AEFHOFHEFBH(T)
ERBHOTHEERHC) DL, D& D T/CX100
THEBZIR 2HE L2,

VI, RSEBES L CBTEKEC L s BEENE

=

Ehrlich M-SR 6 & U Sarcoma 180 ffg %, /
7 AT 2.0X 107cells/ml 1A%, HBL, FLOD
Rz D 2hEBRE 3ml FOoSELL. &5,
TF-310 2/ > 7 AT, 0.2 mg/ml ZHER, Th?
NOFREBRENI 3ml HEL LR 6 ml ORER £ (F
#L7-., #he % 37°CT 15, 30, 60, 120, 180 53R
B, RN EEREPERL T, AY /- VEEERY
LAWHEE B 2, SHlGE EEEME (400 {5)
TEEL 2.

BT, MESEOTEENELLEETEMECE
g7, BFEMSEE, Bz HU-500 2EEE FHEMK
AL, EEEER2,100f5L 6,000 FTHEL ..

Ehrlich M KM & O Sarcoma 180 #ifig%,
V7 AW T2.0X107cells/ml W FHEE, BBL 2,
Ny 72 s BEOEF 2 — 7 (Beckman Instruments.
Inc. California. U.S. A) W Zh, 1.5mlsREL
Jo. OEWXAY 7 AWT0.2mg/ml (ZFEL 72 TF-
310 2, TNFNDOF 2 —7IZ1.5ml Nz, &F2—
ZiDE3ml OBERE L, s & 3TCTI20
S {REo7. WG Ehrlich B REM L8 & U
Sarcoma 180 fifEIZ N> 7 ATEDHEMA Tz D &
L, B 37°CT 120 3R - 72, Z D%, TF-3104
B, WEEEEE bIZ, 250Xg - 5 MhEO L, EO
OEEHS L UM OEE R, FO, OFEY,
Koshimura 53, Okamoto 5D &> TAT
FNCHIBRE D E U il L L. B oz bl
2.5% NI —NTAFEROIMA IV V@Y -5
B, pH 7.4) T 4°C, 60 AHEATEER, 2%+ A




F. nucleatum KO-31 o fEEmiafEsiEm

v L (RESYE, pH7.4) T ARIEEL:, -
WTC, TFNTLI—VTHRALZ R QL A
Hig, FAVYEVYRFA 7LD, LKBY L RS b —
4 (8,800 B) = TR 2ESL 7o, Yufbid, Feme
UIZEULE BT IEREL, EFEMET
B|EL. &8, AR, IREEMB RN Ly OE

BWHETIL, bAA O TRk, EEMET
TELEREEL /2.
4 &
I . Ehrlich BRI+ % TF-310 D E &8
E oyt

Ehrlich FEKEMEIS % 2.0 X 107cells/ml & —35F
2L, TE30 &2 baw, 20D EFBELRIL
fo. ZORER, R1IWKRT L, 0.4mg/ml ® TF-
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310 Z¥sinL - MLEE I, 15, 30, 60 SrRfR- 226 D
TRAEEBEE s RS2 o7, L L, 120 3 RfR -
72b DIE T/C(%) 88, 155.7% & & W HIBEBEME % 5=
THIEHE 54, 180 ST 172.4% L 2 L v S
EEETRTHESE SN, £72, 0.2mg/ml 2N
LIZAVEBRETE, 1552 0% 30 SEMFE- T TR
FUEBIEE I EETH -7 2%, 60 2T, 130.9% &
BYHMEER L, 8517, 120 SHETIE 185.4%, 180
S TR, 197.8% EELWTIEBESERLE, oF
iz, 0.04 mg/m] EEWINL 12 LBRETIE, 15, 30, 60 43
IR o 72 b O CHER 2 FUBEEIE 2R & 2240 o 72 35,

120 53T T/C(%) 8, 137.1% & TREEERL, 180
T, T/C(%) %8 158.2% ERLIIEEEN R
THAEDE 5 iz, —75, TF-310 OFME* S Biz L
72 0.004 mg/ml AT DMERD T/C(%) iz, »Fh

Table 1. Influence of Ehrlich ascites carcinoma cells on the survival days of inoculated
mice, and its modiﬁcation. induced by previous incubation of the carcinoma
cells (2.0x107 cells/ml) with TF-310 at different concentrations for various

periods.

TF-310 Incubation Mean survival days® Mean survival days® T/C(%)
(mg/ml) times (min) of treated group? of untreated group® °
0.4 15 12.9%+1.1 13.5+0.9 95.5
30 15.8+2.3 14.4%+1.1 109.7

60 16.9£3.3 14.24+0.9 119.0

120 23.2% 14.9+1.2 155.7

180 25.0t 14.5+1.0 172 .4

0.2 15 14.2+1.6 13.6%+1.3 104.4
30 15.2+1.4 14.3%t1.4 106.2

60 18.6+2.9 14.2%+0.9 130.9

120 25.4 13.7+0.6 185.4

180 27.1 13.7%+0.9 197.8

0.04 15 14.4+1.7 13.7£0.8 105.1
30 14.3%1.7 13.6x1.0 105.1

60 17.2+1.9 13.56%£1.2 127 .4

120 19.2+1.9 14.0+1.1 137.1

180 22.5+2.5 13.9%1.1 158.2

0.004 15 14.2+1.4 13.5£1.0 105.1
30 15.5+1.9 13.8+1.2 112.3

60 16.1+2.6 14.0+1.1 115.0

120 16.3+1.8 14.2£1.3 114.7

180 17.5£3.2 14.1+1.3 124.1

0.0004 15 14.7+1.0 14.0£1.5 105.0
30 15.5£1.0 14.0£1.1 110.7

60 16.211.6 14.4%+1.4 112.5

120 17.0x1.4 14.5+0.8 117.2

180 17.2+1.8 14.0+1.1 122.8

0.000004 15 14.6+1.4 14.4+1.4 101.3
30 15.6+1.5 14.5+0.8 107.5

60 16.6*1.5 14.3+£0.9 116.0

120 15.9+1.7 14.5+1.2 109.6

180 17.6+2.1 14.0+1.2 125.7

a) Reading was performed for 30 days after intraperitoneal injection of a mixed sus-
pension of TF-310 and Ehrlich ascites carcinoma cells (2.0 x 107 cells/ml) into mice.
b) Number of mice used for each group was 10 (Table 1~4).
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b 0BT OEECREREYEERE o7z, M
FOEBRSE L v, Ehrlich BAEHID 2.0X107
cells/ml 23t L, By BLFEEEEL R T TF-310
OEHBEL0.2mg/ml TH 3t TIHANRGN
7z,

I1. Ehrlich Bk ML o ¥ % TF-310

DER

SeDEBH» S, TF-310 OFEME% 0.2mg/ml & —
i L, Ehrlich ABMROMBEEEELZLETE
DEELPBREL.

BRI, B2RATITE L, 4.0X107cells/ml D
Ehrlich Mgz TF-310 230U T 15, 30 5/

BRolebDTiE, T/C(R)DEMHE IR L ho
7228, 60, 120, 180 3EITix, T/C(%) 1% %2 132.2,
146.8, 156.8% L BEEIE{E % R L 72, 2.0X107cells/ml
12 TF-310 Z¥RNL 7288 T, 15, 30 2R -72d D
THEYREERE R o208, 60 2Tk, T/C(%)
75 130.9% DEMEE 2 =L, 120, 180 AT, T/
C(%)1x 185.4, 197.8% LFE L BLHEBEM 2R
THRYEDIE S N7z, 1.2X107cells/ml & TF-310 % ¥
oL 728843, 15, 30, 60 SR - 72 b O TIXEREE
B SN d o f2hs, 120, 180 2RI T, &R T/C(%)
28183.9, 183, 0% £ E L { BLWHIBBEM 2R 9 HE
NEB 5T, 4.0X108cells/ml iz TF-310 Z&H0L 72

Table 2. Influence of Ehrlich ascites carcinoma cells on the survival days of inoculated

mice, and its modification induced by previous incubation of the

carcinoma

cells at different cell numbers with TF-310 at a constant concentration of 0.2

mg/ml for various periods.

Number of  Incubation Mean survival day®*’ Mean survival days¥ T/C(%)
cells(/ml) times (min) of treated group of untreated group °
4.0 x107 15 11.8+0.7 11.7+1.0 100.8
30 12.5*1.9 12.1£0.7 103.3
60 16.0£3.5 12.1+1.2 132.2
120 18.8+3.2 12.8+0.7 146.8
180 19.61+4.4 12.5%0.9 156.8
2.0x107 15 14.2+1.6 13.6x1.3 104.4
30 15.2%1.4 14.3+1.4 106.2
60 18.6+2.9 14.2+0.9 130.9
120 25.4 13.7£0.6 185.4
180 27.1 13.7+0.9 197.8
1.2x107 15 14.2+1.2 13.2+1.3 107.5
30 14.8+0.9 13.6+0.9 108.8
60 16.9£3.0 13.7+1.1 123.3
120 25.2 13.7£0.9 183.9
180 26.0 14.2+0.9 183.0
4.0x108 15 15.6£1.3 14.5+0.8 107.5
30 16.7+2.3 14.8+1.4 112.8
60 19.5+5.4 14.3£1.0 136.3
120 24.7+2.7 14.7+1.2 168.0
180 24.61+3.0 14.5+0.9 169.6
2.0x108 15 16.5+1.9 16.8+1.3 98.2
30 17.6 1.5 17.4x1.4 101.1
60 21.5%4.2 17.3+1.7 124.2
120 25.41%3.1 18.6+1.2 136.5
180 25.6+3.4 17.3+1.8 147.9
1.2x106 15 18.2+1.4 17.9+1.5 101.6
30 18.4+1.7 19.5+2.0 94.3
60 22.5+1.9 19.1+1.3 117.8
120 26.3+£3.0 18.5+1.7 142.1
180 25.7 18.8t1.4 136.7
4.0x105 15 19.2+1.9 19.1+1.9 100.5
30 19.9+2.4 19.6+1.8 101.5
60 24.91+3.6 19.9+1.8 125.1
120 26.0 19.8+1.9 131.3
180 26.3 19.9+1.7 132.1

a) Reading was performed for 30 days after intraperitoneal injection of a mixed sus-

pension of TF-310 (0.2mg/ml) and Ehrlich ascites carcinoma cells into mice.




F. nucleatum KO-31 ofEEMiaEE/EH

BT, 15, 0 AMR- b0 TESKEE RS &
o723, 60 2T T/C(%) 1 136.3% DERIEIE %
R L, 120, 180 22D T/C(%) iX, &4 168.0, 169.6%
ORVCTEBEE 2RI HETH - 72, 2.0X 10°cells/
ml 2 TF-310 280U 728 BT, 15, 30, 60 43D
RERMTEERBEIRS S kd o728, 120, 180
SR 2 &, T/C(%)53%%136.5, 147.9%DELH
xR L7z, 1.2X108¢ells/ml i TF-310 : @00 7
BL, REEERDDY 15, 30, 60 DRI THESIEEIRE S H
Bh o 12d3, 120, 180 ST, T/C(%) iz & < 142.1,
136.7% CHEBBUE %R L 72, 4.0 X 10%ells/ml 2 TF-
310 WML -8, 15, 30, 60 HRICHREE 2R
Sz podz A, 120, 1804 R T D T/C(%) ik &4
131.3, 132.1% TRV LS b ERIEER L. B
LOEEFER X D, TF-310 3 Ehrlich BEAEEIE -3
LUEBESERRT 2 o8B L %, & < iz TF-310
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%% 0.2 mg/ml, Ehrlich B/AREMREAL0S 2. 0¥ 107cells/
mi TH b BOFUEBESENE SN, 28, 30 B
ORBBREHM 2T ¥ T, 120 4R - 8T 2T,
180 SMEMR - MBETH SEHNEFEL, LDRZDOHD
EEREFERLL,

Il. Sarcoma 180 fEAR (=T 5 TF-310 Z&RE

DR

FIIWRT T &<, Sarcoma 180 DM KTL %
2.0X107cells/ml & —%Ew L, TF-310 DE2E{L & ¥
EHBEORNEBI G o1,

TF-310 0.4 mg/ml DMEFETIZ, 15, 30, 60, 120,
180 FEDVFTHORERE T L T/C(%) 12 B RIMIE
LT Thote. 0.2mg/ml @ TF-310 2EIML 72 08
B, 15, 30 RS 72 b D CREBEL T CH -
723, 60 3R T/C(%)1d 130.4% & 5 B #E % &
L, 120 2RI T 141.1% L BESHE 2 1o, X &1z,

Table 3. hﬂuence of Sargoma 180 cells on the survival days of inoculated mice, and
its modification induced by previous incubation of the sarcoma cells (2.0 x 107
cells/ml) with TF-310 at different concentrations for various periods.

TF-310 Incubation Mean survival days®’ Mean survival days? Clo
(mg/ml) times (min) of treated group of untreated group T/CC%)
0.4 15 13.8+2.2 14.6+1.3 94.5
30 14.0x3.6 14.3+1.4 97.9
60 17.0+2.9 13.9+2.1 122.3
120 15.3+2.3 14.4+1.1 106.3
180 17.0+4.0 14.6+1.5 116.4
0.2 15 14.1+1.7 13.7+0.7 102.9
30 15.7+2.6 13.6+1.3 115.4
60 19.3+3.6 14.8+0.9 130.4
120 19.9 14.1+1.4 141.1
180 21.7 13.5+1.1 160.7
0.04 15 15.8+3.0 14.7+1.2 107.5
30 16.5+2.6 14.4%+1.3 114.6
60 20.8+3.4 15.7%1.6 132.5
120 21.8+3.2 15.9+1.3 137.2
180 20.6+4.9 16.3+1.1 126.4
0.004 15 15.5:+2.7 13.6+1.0 114.0
30 17.9+3.2 14.8+0.8 121.0
60 18.1+3.1 14.2+1.4 127.5
120 18.1%£2.9 15.4+0.7 129.3
180 20.7+2.3 14.6+1.1 141.8
0.0004 15 16.1+2.0 15.2£1.2 105.9
30 20.1£2.7 16.2+1.2 124.1
60 18.3+2.3 15.9£0.7 115.1
120 21.0%+4.8 15.2+1.0 138.2
180 20.8+1.4 16.0£1.5 130.0
0.00004 15 14.7£0.8 14.1+1.2 104.3
30 15.4+1.7 15.1+1.7 102.0
60 16.4+1.7 13.9+1.1 118.0
120 17.3+2.5 14.6+1.2 118.5
180 16.4£3.1 14.1+1.4 116.3

a) Reading was performed for 30 days after intraperitoneal injection of a mixed sus-
pension of TF-310 and Sarcoma 180 cells (2.0 X107 cells/ml) into mice.
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180 43R CId T/C(%) 13 160.7% L & L W FUESEEE
ERTRES B S, TF-310 0.04 mg/ml 27A0L
T UBEEE, 15, 30 MR - 12 b O TIREEELT
T ol 60 SHD T/C(%) ik 132.5% L BREIE
2RL, 120 3B TI1E 137.2% E T/C(B)DLEEE A
7z, Lo L, 180 S+ Tt T/C(%) 1d 126.4% & BRIE
Bz 5 oz, 0.004 mg/ml 2L 720LE
B3, 15, 30, 60, 120 AHEHE - 72 b O TIREZIEEL
TTh-otzt, 180 R CIk T/C(%)i3 141.8% & £
BLEMBEST L. £72, 0.0004 mg/ml 2L
F LB R, 15, 30, 60 SHEHRE -7z b O TIREREIE
UTFTh-7=d, 120, 180 AT, T/C(%)E&L

138.2, 130.0% L BxEE»E S lz. —75, 0.00004
mg/ml 2 EML 2B, TR ORERRICEY
Td T/C(%) I XEBIELUT Th -7z, MLEDKER
iz kY, Sarcoma 180 HHkE o K # A 2.0X 107
cells/ml 23$ L Ti%, TF-3100.2 mg/ml 23&% & & W»
FESEELFIEERECH2 L T2 »E N,

IV. Sarcoma 180 #B8 o #E 8% 1=t 3 2 TF-310

DYER

SEOBEFEBEOER LY, TF-310OWRME% 0.2
mg/ml &—5EI2 LT, Sarcoma 180 D MEs %%
AR P R S PAN

EE # 4R T I L, Sarcoma 180 fEDM

Table 4. Influence of Sarcoma 180 cells on the survival days of inoculated mice, and
its modification induced by previous incubation of the sarcoma cells at dif-
ferent cell numbers with TF-310 at a constant concentration of 0.2mg/ml for

various periods.

Number of Incubation Mean survival days® Mean survival days® T/C(%)
cells(/ml) times (min) of treated group of untreated group 0
4.0x 107 15 12.0+1.1 12.2+1.0 98.3
30 12.6+1.4 12.1£0.7 104.1
60 12.7+1.6 12.6+1.0 100.7
120 14.6£2.7 12.3+1.0 118.6
180 15.4+3.3 12.1£1.1 127.2
2.0x 107 15 14.1x1.7 13.7+0.7 102.9
30 15.7£2.6 13.6+1.3 115.4
60 19.3£3.6 14.84+0.9 130.4
120 19.9 14.1x£1.4 141.1
180 21.7 13.5+1.1 160.7
1.2 x 107 15 15.4+1.3 15.5+1.2 99.3
30 15.7+1.7 13.3+4.4 110.8
60 14.9+5.5 14.7+£1.2 101.3
120 18.1£4.0 14.6x1.0 123.9
180 23.4+2.5 14.9+1.4 157.0
4.0 x 106 15 16.4x1.0 15.9+0.9 103.1
30 16.9+1.5 16.1+1.3 104.9
60 16.8*1.5 16.5+0.8 101.8
120 21.5%+4.0 16.2+1.0 132.7
130 23.3+2.1 16.5£0.9 141.2
2.0x 108 15 17.0%£2.0 16.8+1.7 101.1
30 17.9%2.6 17.8+1.4 100.5
60 18.0£3.1 17.6+1.9 102.2
120 22.41+1.8 17.6%£1.3 127.2
180 23.9 18.5+1.4 129.1
1.2 x 108 15 17.8+1.6 17.4+1.2 102.2
30 18.0£1.3 17.0+1.3 105.8
60 20.1+2.6 17.7+1.2 113.5
120 23.1+2.3 17.6£1.4 131.2
180 24.6+3.4 17.8+1.2 138.2
4.0 x10% 15 19.5+1.7 19.4£1.7 100.5
30 19.6+1.5 19.4%+1.5 101.0
60 21.8+2.5 19.2+1.3 113.5
120 22.2+2.6 19.6%1.0 115.6
180 23.1 19.4%1.5 119.0

a) Reading was performed for 30 days after intraperitoneal injection of a mixed sus-

pension of TF-310 (0.2 mg/ml) and Sarcoma 180 cells into mice.
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%, 2.0x 10°ells/ml 12349 % ALBEEIL, LT HORE
BRIT® T/C(%) B BB T TH - %2, 1.2X10°
cells/ml x93 ALEREIX, 15, 30, 60 DRHRE-7-

DTREEEUT Th - 7203, 120, 180 £RT, T/
C(O6) 1% %2131.2, 138.2% L ERIBIER T L.
72, 4.0 X10°cells/ml W33 3 SLEBEEIZ, L TADERE
BRICE VLT 2N o0 T/C(B) BXEMSEMBEUT T
Hole, LEOEBFER LY, TF-3100.2 mg/ml,
Sarcoma 180 #HfZ 2.0X 107cells/ml DNBEETE &
BOTUBBIES 2R T RESE SN ZOEBRTIZ,
30 BROREFREM L2 T Ty, 120 SR -4
BEROTT 1T, 180 4MHR-> - ABET 2 LHEE
L7z,

V. TF-310 PHEBHR T 2 P EMES &

UBFEMEC & » HEREHRE

1. Ehrlich BT O 7R RMRE

DEDEB»RIZFLVWHEEEEE2RLE
TF-3100.2mg/ml &R N2 & 3 2.0X107cells/ml @
Ehrlich BARBMIZ D WT, REERECE 21
RBENELENES L VETEME CEEL -,
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MR A s o, —#, TF-310 2L 72
AUERED 15 SR H & U 30 SRR o oA, B
D6 & TIRLID, —HOMRICEESBES NI
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LB, AREOHMEL sEltEZsaohR
oz, 60 SR AEROMIEGRE, B10D8 1
R I L, HlEOBEXR, BREEEDLL
SMEOREEDIET b4 50, HEEO—RIZL
SR L BEE S N, 120 SEIOABREOMIE
‘®Ti, 1DIRFTIEL, RPEB L UBKOE
L WiEES 2 - MO BIED 4 6 LB WR T,
D ETHSBEI N, & 512, 180 SROHEER
Tid, 1010 IFRT 2L, HHROMIBITEL VK
BEEnseh, BLAYHEOERE L EDTHR
Mot Bk, TF-310 T4LE L 7z Ehrlich BAGEHIRR
1, BESEBT I ONT, MIEOBERLE B
Bahi, ILSOHRE S S ICHERCRNT 2720,
120 AR - EBMEC DLW TETFEMBC L 55
BEEEB IR o7,

$HEREO Ehrlich BASEMIEE, 20 1 ZRT I
r <, 2,100 B TRERE LW UEART, MREEE
CEBOBEREINEREEL, RPECELIELIERE
BAiEHTRD 50, HEAE, EAPTHo. £,
6,000 5B TR, 202K RT T L, EREHE
ROEE/NEAE B L O8O T vEBSHHRICEED
S, BEEY RV —LALRYV—LIEETHo.
BRO2y2u~F Y ZBET, ~FTurzuxF i
B, BHRZBAMESEE S iz, —75, TF-310 %
WML 72 ALERED Ehrlich BEAGEMRALD 2,100 R T
X, M3 1RTIel, BOBEXR, Bl
SBET, BMEOK/D, AABL, BiELFED on,
i, FERELEREICEKRL T, MR ERI
v, MRERANSEsSHEA BT ARV BEL
Twie. %7, EHECEABOMEBELRS T,
* DM FRE OB ERNZENRD LR, 2o h
7z. 6,000 5& T, @302 WRTIL L, FRED
RYYV—L3ELLBSLTEY, TAVVEELIEL
ArBEInro7, S hary Y TIRERL, 7
YRIBEELTVE D Eh o7z, EDav 7O
< F 3B L, BECTEICIE, ~FuravFy
DFEENBEEI NI,

2 . Sarcoma 180 iR DI REZEAIIRES

Sl L - EBL S E L WIEEEE 2RI RELS
7z TF-310 0.2 mg/ml & 02 & % 2.0X107cells/ml

@ Sarcoma 180 #iRIZ D W T, ML ~ v TORRESR
HELZBEL 72,

SHEREED 15, 30, 60, 120, 180 RE - -&IE, K
D15 5RRTIEL, MEZEBIRBENTE
n, BEGLASHEM»-o7:, TF-310 Z2&mML, 15,
30 SRR - 7o ALBEBED Sarcoma 180 MEHRIE, X4
D6, TWRTIEL, BREC/NER AN,
£/, BEREO—HRE 2B s/MEs &N,
SHERE L TIZBL BB SR LHBRL TELY
XD SNk d o7z, 60 SR - TDALEROBIC
BLTR, H408xabhd & d iz, HEEDO—
B & 2 RERE S, MEoBENREs N,
120 S OABROMIZIE, 4D IR T I &L, M
JaplER, BEABES ., BRE CERECHE
NS, EAHEE, HEL T REOME L FE
LTz, &7, SEOMBTREEDETHHEDS
iz, 180 SHEOMBHOBR T, M40 W0 DI LY,
1Z & A Y OB S E R R G & 5 nlZ O R %
BTl UL EONREEMFEIC L SHET,
Sarcoma 180 #jaE TF-310 ic & D IFRORBE & b
CHIRADOBENE L & 3 Z LBESI N0, &t
WTEFEMSEEEA L T 120 FHE{E > /- Sarcoma
180 HHRE 2 BHEE L 72,

*tBREE D Sarcoma 180 #fE 1%, 50D 1KTRT
2,100 & TEAR 2w LIBRBOMM TREII S5
OB RN % 2 TBE W LIE L IZRERE MR
sz, BIEARBETEAR R R L Tk, 6,000 FOxd
BEOMAGRIZ, M50 2KRTIEL, REEICHE
BEY R —LERY YV —LREEBCRD, £, I
N YEEE B L UEIROHEE/NMIESEE S 1, K
B MEERE L2y 7o F U REE A S I
FuzuvwFrOLruililggcd o7, —5H, TF
310 ML 7 LEBOMATER L, 6D 1LIExRT
2,100 R T L &, BOEKX, Bbrt e QCHEET,
MNEDRE A, NEFL BELFED . E L
Sarcoma 180 flfiz, £k EBE/KEEZTL, Ml
HEMAEPERARORES LY, MitoREOBER
NEREFZE LIRS LT, BEREEREERCETE
EQETHIRD SN, EEHTRER, Bose <
Wi BEsh, ~HEPEORSHEERIHEY
BERsNh,

6,000 fERTH, 6D 2WRT T &L, BREOM
Jap/ e, AR Ebo ThE e, KER
FEIcEELTWwi, 3 har P 7REHCEKRL,
1) AT DEENRA SN, TV VEBIZTHERE 2D,
EE/NAEOET IR Lk > Tl iz, R
Ve AEIFEAEHEEL T, &6, BOREK
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Fig. 2. Electron microscopic pictures showing normal structure of Ehrlich ascites car-
cinoma cells, incubated at 37°C for 120 min. E, euchromatin; G, golgi complex ; H,
heterochromatin ; No, nucleolus; rER, rough-surfaced endoplasmic reticulum. @, X
2100 ; @, x6000.
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Fig.3. Electron microscopic pictures showing degeneration of Ehrlich ascites carcinoma
cells, incubated with TF-310 at 37°C for 120 min.
E, euchromatin; F, filament; H, heterochromatin; M, mitochondria; No, nucleolus.
@, x2100; @, xX6000.
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RBERD7 4 7 A s HEL, BAO2Y 70+
VIEY L, BEOEGICAT O 0 F o DEEH
kAR A WA

—H, HMIEBEEORER ML A Y2 7L —Hffpko
THBHIEHTE, ZOBE, Intact OFRFTILME B
BaEh, BESNCHETREAMMETT2 tub
h3, 0o, BETEMEERCEL, EEEs
Il DERCETL, XEEMBEBOELEE2ED,
Ehrlich EKEMRE B X O Sarcoma 180 fifad TF-
SLOERINC & B HfEMBORE:2 b LA Vv T u—G
BaTHl, M702, 4ISRT L, MBHOME
DOHEEMIZET LSROMIEHEER 5 5 his,

Z 3

HE, fEEWEOTT, BEMI DEYL, BE
BREE>Tw3REMNL b O, Okamoto
DN~ P ) RSN EERENEITH . MY
DFUEBFEMEICTT 2 BF% 1, Busch® 2B ED
BCRALLE, BEFEEO—RHSEH 2 TR
WIREIZHE S T3, 20K, Coley* ik, HOER
EBHE L ORESEERIKETH 2“Coley’s toxin" D
EBEE2HREL T3, 27z, Nautspg, “Coley’s
toxin” BT 270 ERORLEBBALWE L T
%, ZD% b, Reinhard 590 /\EH 07K BE DKL

Fig. 4. Morphological changes in Sarcoma 180 cells at various intervals in in wvitro
incubation after addition of TF-310. The number of cells incubated was 2.0 X 107 cells/ml,
to which 0.2 mg of TF-310 was added (treated group). @D —®), incubated with no TF-310
(control) ; ® -, incubated with TF-310 (treated). (@ and ®, incubation time of 15 min ;
@and @, 30 min; @ and®, 60min; @ and @, 120 min; ® and @, 180 min. Giemsa-

stained smears, X 400.
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Fig.5. Electron microscopic pictures showing normal features of Sarcoma 180 cells,
incubated at 37°C for 120 min.
E, euchromatin; G, golgi complex; H, heterochromatin; No, nucleolus; rER, rough-
surfaced endoplasmic reticulum. @, X2100; @, %X 6000.
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Fig. 6. Electron microscopic pictures showing degenerative changes of Sarcoma 180 cells,
incubated with TF-310 at 37°C for 120 min.
E, euchromatin; F, filament; H, heterochromatin; M, mitochondria ; rER, rough-sur-
faced endoplasmic reticulum. @, X2100; @, X 6000.
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Abstract

A Fusobacterium nucleatum KO-31 strain was cultured in the Tamai-Fukuda’s (TF) medium,
and a partially purified substance (TF-310) obtained from the culture supernatant was examined
concerning its antitumor activity. After Sarcoma 180 or Ehrlich ascites carcinoma cells incuba-
ted in the presence of TF-310 for different lengths of time were intraperitoneally injected
into mice, their survival rate was examined for 30 days. The mouse group inoculated with
Sarcoma 180 cells (2.0X 107 /ml) treated with TF-310 survived 1.60 times longer than the control
group inoculated with untreated Sarcoma 180 cells. When the treated or non-treated Ehlich
ascites carcinoma cells were inoculated and then examined by the same program, the former
group survived 1.97 times longer than the latter group. Further, direct effects of TF-310 on
tumor cells of Sarcoma 180 and Ehrlich ascites carcinoma were studied in vitro. It was observed
by light microscopy that the tumor cells, when incubated in the presence of TF-310, underwent
marked degeneration corresponding with the length of incubation;the cell membranes were de-
generated or disappeared and the protoplasm lost the contents, forming vacuoles in the cells.
The electron microscopic study was performed on the tumor cells at 120 min after incubation
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with TF-310. The EM pictures revealed extracellular drainage of organelles in the cytoplasm,
degeneration or disappearance of mitochondrial cristae and decrease of euchromatin substances.

These findings imply that TF-310 possesses a direct injuring activity on tumor cells.




