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Fusobacterium nucleatum KO-31 &5 (TFT-310) o
JEIS SRR F A 1T B3 5 EBRIUIT 5T

GIRKFEE R DAL (M BRI
BT kW
(RERIG14E 2 B 5 BRAH)

AZEER S, Propionibacterium acnes %, priming agent & L, Fusobacterium nucleatum KO-31
e & L - FUEEME, TFT-310 % eliciting agent &£ LT, 8D 7 v iz 2 [EBIBESEEF (Tumor
necrosis factor, TNF) QELFfEIZ DV THRE L7, = O TNF & ICR R~ v A/ER LR
Sarcoma 180 Bl IE % % v ¢ #IE L 7z. Eliciting agent & U T, TFT-310 t Escherichia coli ©
lipopolysaccharide (LPS) % I#L 7% & 2 2WJ7ic TNF EAHR2FH . Eliciting  agent ELT
TFT-310 #F\v>, priming agent & LT, Pr acnes & Bacille Calmette et Guérin (BCG) PLOEL I &
= 2 WH iz TNF EEBR % 7o 48, Pr. acnes DRRH WM -7z, TFT-310 D SD 7 v bADOE5&E L
FOMEOES T 3 BB ERIR S BAGH 2RO, ¥z, Pr. acmes & TFT-310124 % SD
Sy FOMBELT, #35=vEHATS L, TNF OEEZIMGISNL, &z, Pr.acnes & TFT-
30 DMBIC L - T, Ty bIEPREHENI TNFIE, v 707 F—VIWHET B E L. TNF&
MEMIE, Meth A % & U Sarcoma 180 #fg @ EZE I W+ £ 2 E 2T 7z, L L, Ehrlich
kR 00 B B 1 T B BRI RIERET B o 7o, BAEo#<, TFT-310 % eliciting agent & L7ciER
13, LPS % eliciting agent & L7ziR 4ELIL 72, BB, TFT-310 i LPS E{LHE H % ik lipid A 4
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EiETIMETH LR L EEE LT,

Key words anaerobes, Fusobacterium nucleatum, tumor necrosis factor (TNF)

1975 £, Carswell 5V k> THEBRFEE T
(Tumor necrosis factor, TNF) »3#f%& & L TLBK,

% ¢ OFRE T & > € TNF OEESM, MELFR
HIROBEE L & IS TEFBFIC D TRl s AT FEs 2
ENTCELDD g, —F, TNF BEWREE X THE
Bl USRI ER 2R L, RIESF
Wl Y OEEMEICH L TiE, BEFEEzREZL
ZEBEEER SN T LAY,

B3R, 75 AREHIESMAREE Fusobacterium nuclea-
tum OEENEEYE (TFT-310) CHESEEODH 5
ZEdin vitro A \WIE in vivo THEAE 1, lipo-
polysaccharide (LPS) BB TH 2 Z L MRS
hTwa2~s0 UL, ZOWEOERERICONT

WEREETH B T, *OEHO—>L LT TNF DG
HE#27:, ZRETE F.. nucleatum OEFENYME
% priming agent & L ¢ TNF OFEOEMHEIC DOV
THREL T
HEELUHE

1. EBEY

B L7z A, Institute for Cancer Reseach,
Crj:CD-1(ICR) %, BALB/cAnNCrj(BALB/c), C57BL
/6NCrj (C57BL/6), C3H/HeNCrj (C3H), DBA/
2NCrj (DBA/2), CBA/JNCrj (CBA), C57BL/6NCrj
xDBA/2NCrj (Crj: BDF,, BDF,), BALB/
cAnNCrjXxDBA/2NCrj (Crj: CDF,,CDFy), C57BL/

Abbreviations : BALB/c, ABLB/cAnNCrj; BCG, Bacille de Calmette et Guérin; BDF,,

C57BL/6NCrjx DBA/2NCrij,

Crj: BDF,; ; B6C3F,,

C57BL/6NCrjx C3H/HeNCrj, Crj:

B6C3F, ; CBA, CBA/JNCrj; CDF,, BALB/cAnNCrjxDBA/2NCrj, Crj: CDF, ; C57BL/6,
C57BL/6NCrj; C3H, C3H/HeNCri; DBA/2, DBA/2NCrj; ICR, Institute for Cancer
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6NCrjxC3H/HeNCrj (Crj: B6C3F,, B6C3F,) =
AT, %48 I 16~20g) DL DEKLZ 1EE10T
ELTEBWHERL, 5 v b id, Sprague-Dawley,
Cri: CD(SD) %7 v b T, #7350~400g Db D% E
Bzl ChooEREIZ, £TRKF v—L
A e U—trHett (WEID) L 0BALR,

II. EREHK

REEANRBRED S FHE L, SIRAFEFRER O
AREHEOHEEE R L LT F. nucleatum KO-31 8
¥ & U Propionibacterium acnes KT-28 % EE it
L7,

. iRk AR

Sarcoma 180 @35 & ¢f Ehrlich M/kfE#ERLIL, 7
AEZLICE%R 4B (#718~20g) DICRZ< 7 AD
MR TR L. EBRICBLTICR RX VAT
FrxOMlaE, 7TEMKBEL, BECEET2 A2
RO BEA R SRR ERER L 72, $0EU%, Turk BB Mk
FHESE (D =d¥ KK, HR) THIMERE S8
WKL 7zht-> THIIBEREE L, SEOBEEEAE K
EINZ, RGP £ JH8 L & RE R L7z, Meth
ARk, THEZ L ww&E® 48 (18~20g) O
BALB/c =7 ADEENTHARER L 72, ERCEL
TBALB/cv7ATTHME®EL, BECEHT 2
Meth A fIfEDFIRIE £, MEENICIRE L 72, $REUE,
HLROUN < B LRI L 72,

V. 1B 20EsE

ICRFZ= Y ADER+BWABHR I H>, 7=
®N2Z Y v/8—Model 900 (Thrive, BX) THIEL,
EET TN A -V THER, ~VAOETICHE
L7z Sarcoma 180 MBI & /2 1%, Ehrlich fEAE
HRFEHERE % 0.2 ml HEEF L7,

R#k1Z, BALB/cv 7 ZADEME FIcH/HEL /2
Meth A MfEEER 0.2 ml ZiEHL 72,

V. F. nucleatum KO-31 & (TFT-310) o fE54

Tamai 62 OHEICE > THEBILI. Thbb, F
nucleatum KO-31 #k%, KH < BEEHY (Tamai
Fukuda £, TF 55#h) (H7K, 3&) 15ml T, 37°C-
48 B AT, TF 5 (15 ml) i 0.4 m! 2BBHEL,
37°C « 24 WFRIERE LT, HEEEYE %, TF MEEXRF
I A, Gas Pak (BBL, US.A) #fAWwT
STC- B HEFIREITE L. WL T 2% 2 H
L, TF 5 (15ml) «c#4Ek, 37°C-48 ISR ERE
EL7:, ZORBER4mMl 2 100m BEOKRIEL V12

T

EBLU 72 TF 82 (100 ml) (2TBHEL 72, 37°C+ 24 i
FERBERRO 80m! £ 2,000 ml FHOBEL
WBIEL 72 2,000 ml @ TF 2 BEAE L /2. 37°C-48
FFHI D AR, MEREAYICL,500 X g- 2053 R0 L 1,
BoNLEREEBRIZZF LT L2 —LIEEN 0%
223 E51mMz, ROEBE, 4°CT-EBHEL,
B0 10,000X g « 20 HEPAEIEL L. Bohni g
YWEWZ 1/15 M BEsEE W (PBS) (pH 7.0) 200 ml %
iz, IN-NaOH T pH 8.0 w4, YO+ —+vE

(B, WED % 0.1g/mliz%d X5z, =8
T 24 BERER S € 721, 10,000X g+ 20 SRS ELEL
Lie, L EBICZF 7 ra—n% 60%0Em
Z, EUIICEME W PBS #1012, 1 & 58410 5 A
Dawex 1 X 4 TE & ¥/, PBS TiH & ¢, R4t
WBREFA Y 7 4 08— CHEBEE L7, EEks
fEE2 L7, Tamai 529 TFT-310 L &34 20
HRELEE, ERICERT A, 5%7 Ky
FEAEREERE LERL 72,

V1. TNF FHRIEx

TNF ¥ 1Z Sarcoma 180 D#HE~ Y X 2 FH T
REL 2. 1.0xX10°{8 (0.2 ml) @ Sarcoma 180 #ija
Z ICR &~ 7 ADEHE T I BEE, 6 A HIiIcHsn
#0.5ml #EHIRE D5 Lk, 85 24 150% 8
BHMCERENIBEORECLVBRESMETD
TNFEEZHEL 2 GO v TRREISHE),

VII. TNF m&o ek

SD 7 v IMiZ priming agent (0.2 ml) % &ARIEEE,
14 H BZ eliciting agent (0.2 ml) 2#RiESL, #
D2UREMBIC ORI %A L 72, FE MK,
1,000X g « 5 3Rl AIE LR, 185 h 7z Mg & KRR
# L /2. %8, priming agent ¥ L T & formalin-
killed Pr. acnes KT-28 % (Pr. acnes) %, 1.0X10
{&/Z v bz, Bacille de Calmette et Guérin (BCG)

(A4 BCG #:#, Lot.No.K.599M, B 5) iZ 7.0 107
fEl/Z v b & 2HRICHESTL 72, Eliciting agent & L
Tl Escherichia coli-LPS (E. coli-LPS) (Difw. Lbt.,
Detroit Michigam, U.S.A.) % 250 ug/5 v M &5 L
7z,

VIi. Pr. acnes #8838, BCG, E. coli-LPS, h54'=

» OREE

Pr. acnes KT-28 ¥%, TF i (15ml) T 37°C-
48 FERARTRT R, TF 3 (15ml) i 0.4 ml ZFHEL,
37°C - 24 FERABEE L 72, HEEW 2, TF MgEXT

Research, Crj: CD-1; LPS, lipopolysaccharide ; Pr. acnes, formalin-killed Propionibacterium
acnes KT-28; SD, Sprague-Dawley, Crj: CD; TF £5#, Tamai Fukuda $#; TNF, tumor

necrosis factor; TNS, tumor necrosis serum.




F. nucleatum KO-31 ¥ & [EEIETEH T

Wz AR, Gas Pak #F VT 37°C - 48 BFRS
shELT, BRL TS 2EEREL, TF 5105
ml) (CRERERR, 3TC-ABRERIEEREL .. TOHE
#%0.4ml % TF§ (15ml) W2BAEL, 37°C-24 K%
R g%, FIRGFRELAOCTERRE L., 208
BIICBEN2% (v/V) £ B EDITRL=Y v EM
Z, BRT-REEL, ERIBLT, #EOHEE
BREEAKEMZ 5.0x 107 {#/ml W LERL 2.

BCG 13,3.5x 108 {8/ ml £/ 3 & 3 W HEEDBEELE
HAEKEMZ EECER L7,

E. coli-LPS 1%, 1,250ug/ml &% 3 & 5 ICEEDH
EAEAEACEREL, ERICHERL L.

# 94 = (k-Carrageenan, Lot.No.WKJ.3700)

(F3e, KR i, 5mg/ml %3 X 5 WCEHEDORE
ABAHKICERL, ERCHEALL. #2752
FEE TN R E2IE T 529390 DIz funie,

B &
1. TNF EMRIEZ DR
1. TNF &8 E FH O Sarcoma 180 & & 0 ¥
B

ICRETVADEMR NI, Exs#ilaso
Sarcoma 180 #IBRIREENR & 0.2 ml T DS L, B
Mpage  EBREORBC OV TR L, 0B, B
BENERIN T 2BET, 7 ADOHEOEHE
HIAsEOB b DR (—), EROA2EDS S
OE (+), EEBIURFERD2LDE (), B
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KRB X URFROMICEBOMR EA22bD%E (H) &
LTHELR (F1).

1.6X10° HOBETIE, 4B LV EREOREL
(H) D7 AHIEHEL, THETE, ) O=
v AHM IR 4 FCHER L 72, 1.0x10° EORE T
6 HEICEREBORES (H) O~ v AN IEHEAL,
SHEWE, H)=AA 1IEHTRL:, 4.0x10°{E
OMETIE, SHEW (H) OF YA IEHEL
SHEBW (#) v TAMNLEHELL, Larl, 12
BEETH 0Eb6ER (+) T, ZORLICIEST
NEVEERBRT 20D TALEEN TV,
72, LOX10° HOBETE, 2 BETHEBORE
DLV Y RH10 fuch 5 [LHIR L 7z, B E OBk
15, 1.0X10° /<7 A D Sarcoma 180 #ifa % BHE
L7z, EESHEICEEL, »OLRIRTIES
BRI EN PO T, TNFENEOHE W,
Sarcoma 180 fHfE 1.0X 106 M 2 BB 6 BHO <Y
AEEBBIEELT,

2. WERMEESTEOKE

Priming agent & LT Pr. acnes (1.0X107 {#) %k
L, eliciting agent & LC TFT-310 (25 mg/Kg &
B) 2 EHLTELSD Iy MIEEEW T ICR %<
©7 A Sarcoma 180 EfAE 2 W & LT, HE5MEE
LEBOBERICOMGERE Lic, IO, MmEz
L 7o t% 24 BRI BB OSBRI 2 HE L, B3t
Risic & h TNFESOREEREb L, $hbb,
BoA%EHLLO, BREFEFRERT O, BED

Table 1. Growth of Sarcoma 180 cells in ICR mice*

Number of cells

Number of mice showing respective tumor growth

injected per ’I‘umo: after period (day) of
mouse growth™ ;
4 5 6 7 8 9 10 11 12
+ 7 6 4 3 3 3 2 2 1
1.6x10% 1 3 4 6 3 2 1 1 1
# 4 5 7 7 7 8
+ 10 10 7 6 6 4 4 4 2
1.0%x10¢ H 3 4 3 4 4 3 4
‘ # 1 2 2 3 4
+ 10 10 10 10 9 7 6 6 6
4.0x10% H# 1 2 2 2 2
Ht 1 2 2 2
— 5 5 5 5 5 5 5 5
1.0x10°% + 5 5 5 4 4 4 3
H 1 1 1 2

*Ten ICR mice were used for each experiment.

**— no change; +, swelling;

+, swelling and redness ;

1, ulcer formation.
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R ERD D b0, K& 51EEEERD 50% L Lo
&) DR ERED S bDEZELZTNF &% (=), (+),
(H#), (#) EHFELZ (K1), mMEHS5E0.5ml
DFTIE, TNFEE () O 7218 E, (H) @
TORHILE, (+) D YA IETH-72 (F2).

Fig.1. Grading of TNF activity on Sarcoma 180
tumor in ICR mice.
Sarcoma 180 cells (1.0X10°) were transplanted
subcutaneously into ICR mice and 6 days later 0.
5 ml of the serum tested was injected intrave-
nously. Twenty four hr after the injection of the
serum necrotic changes of tumor was observed.
Serum tested was prepared as follows.
Formalin-killed Pr. acnes cells (1.0X107) were
injected intravenously into SD rats and 14 days
later TFT-310 (25 mg/Kg rat) was injected.
Two hr after the injection the rat was exsangui-
nated and the serum was obtained.
TNF activity: —, swelling; +, swelling and
redness; +, small ulcer formation; H+, large
ulcer formation.

=l

0.4, 0.3 BLV0.2mIEEFTY, TNF EMEH (1)
HBE (H) OFTIANEAFNSE L, RSy
Gz, Lal, 0.1ml BEETIZ, TNF IS (H)
DT A I, (H) DT AD 2 LEZ N TV 7228,

(=) DU RAHIEHBELR, hsDERLS,
TNF EERE I HBRNE SR 0.5 ml Es T2 2 ¢
L7,

M Eopiffic &0 %,1.0X10° 8D Sarcoma 180 i
faz ICRF~ 7R BHEL, BiE6 HE i HBRIm%
0.5m] OERIREST 21774V, ST 24 BRI ICER O
BIERG2HET S I LI L D HEBRMEPD TNFE
HERHET LT,

II. TFT-310 #%5 (- & » TNF B4

1. E. coli-LPS & DEE#R

TFT-310 ® TNF E£WZRIZT#R%E E. coli-LPS
¥ RS U7, Z OB TFT-310 5813 25 mg/Kg
Zw b+ & L7, Priming agent ¥ L T P7. acnes (1.0%
107 @) #5% 14 HEIZ, eliciting agent ¥ LTE.
coli-LPS (250 ug) & % \»ix TFT-310(25 mg/Kg 5 v

N) 285 U 7B (“Pr. acnes+E. coli-LPS” B, “Pr,
acnes+TFT-310" #) O&ME (“Pr. acnes +E. coli-
LPS” mi%, “Pr. acnes+TFT-310" i) & TNF
EREERTHEESNES o7 (R3)., Thbbd “Pr
acnes +E. coli-LPS” BOME 2 EH L 2BE, 101K
6Dy Aix TNF &L (H) BLEERL, “Pr
acnes+TFT-310" HOME T, 10EH 7ROy
R4k TNF iEHEDS (H) BIETHof. ZhextlT
priming agent & L C Pr. acnes 2 1E5 L 7= D & D,
priming agent % {E4f+ §71C eliciting agent £ LT
E. coli-LPS 25 78, priming agent % &
3T eliciting agent ¥ LT TFT-310 25 L 1:D &

Table 2. Relationship between the amount of serum injected and TNF activity on Sar-

coma 180 tumor in ICR mice

Amount(ml) of serum**

Number of mice showing TNF activity* of

injected W # + _
0.5 8 1 1
0.4 7 1 2
0.3 5 3 2
0.2 3 5 2
0.1 3 2 2 3
Saline 0.5 ml 6 4

* Refer to the footnote of Fig. 1.

** Formalin-killed Pr. acnes cells injected into SD rat with 1.0 107 cells. Fourteen days
lates, TFT-310 was injected intravenously at the amount of 25 mg/kg into the rat and
2 hr after the injection the rat was exsanguinated and the serum was obtained.




F. nucleatum KO-31 k& @583 K 1 105

OEDEMEE 2VED w7 A %k & TNF Et&ttT
Bt LR S, TFT-310 12 TNF &4 ichl
L, E coli-LPS & [FT2E I eliciting agent £ L TH
HTHD T LB T.

2 . Priming agent D#ES

TFT-310 12 & 2 TNF#E 4 12 D \» T, priming
agent £ LT BCG 2RV RtL Pr. acnes 72
HLe s B L, ZOK, TFT-3108&581E3 25
mg/Kg 2 v b L7

Priming agent & L ¢ BCG ##&5 L7/ 5 v b DAl
BT TNFES (#) o7 A 1E, (H#) O
WA IIE, (+) OFTARGETHo/z (F4).
ZHICH L, priming agent & LT Pr. acnes %85

L7-MERETIE, TNFEMSD () o= A 206,

(DT TAHLE, (+)D*T A AETH 7,
PUEDFERIL, priming agent & LT BCG ##% 5 L7
Zy bIEL, TNFEEZET 2 IR,
priming agent & LT Pr. acnes #%5 L5 v b
HD M TNF &A1 <, priming agent & L T Pr.
acnes DHMW L DEESG Z L35 7z,

3. TFT-310 %52« TNF E4£

AT FERICE D &, priming agent & L T Pr,
acnes #FWB Z LiZL, eliciting agent ¥ L 75
T3 TFT-310 058 & TNFEA DWW THREL
7z,

TFT-310 # 25 mg/Kg 5 v & &5 L5y o

Table 3. TNF activity of various sera on Sarcoma 180 tumor in ICR mice

Serum Treatment "of SD rat

Number of mice showing TNF activity* of

Ht H + -
a E. coli-LPS 1 4 5
b TFT-310 1 4 5
c Propionibacterium acnes 6 4
d Pr. acnes+ E. coli-LPS 3 3 4
e Pr. acnes+TFT-310 4 3 3
£ Non-treated 6 4

*

Sarcoma 180 cells were inoculated subcutaneosly with 1.0 %108 cells(0.2ml) and 6 days

later the serum was injected intravenously. Twenty four hr after the injection necrotic
response of the tumor was observed. For scoring of the TNF activity, see Fig. 1.

** Two hundred and fifty pg of E. coliLPS(a) or 25 mg/kg of TFT-310(b) was injected in-
travenously into SD rat and 2 hr later the rat was exsanguinated to obtain serum. For-
malin-killed Pr. acnes cells were injected intravenously into SD rat with 1.0x107 cells.
Fourteen days later, 0.2 ml saline(c), 250 ug of E. coli-LPS(d), or 25 mg/kg of TFT-310
(e), was injected intravenously into the rat and 2 hr after the injection the rat was ex-

sanguinated to obtain serum.

Table 4. TNF activity of the serum from SD rats treated with twe different priming agents on Sarcoma

180 tumor in ICR mice

Treatment** of SD rat

Number of mice showing TNF activity* of

Serum
Priming agent Eliciting agent # H + -
A BCG TFT-310 1 3 6
Pr. acnes TFT-310 2 4 4
C Saline control*** 5 5

* Refer to the footnote of Table 3.

** Viable organisms (7.0x107 ) of BCG(A) or formalin-killed Pr. acnes cells (1.0 x107) (B) were injected
intravenously into SD rat. Fourteen day later, TFT-310 was injeted intravenously at the amount of
25mg/kg into the rat and 2 hr after the injetion the rat was exsanguinated and the serum was ob-

tained.
*** Half ml of saline was injected into mice.
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Wi TNFEED (1) =7 A 3L, (H) O
TARALT, (=)D Y AW, £ khot(E5).
TFT-310 D&%, 10mg/Kg 7 v b B & ' 5mg/Kg
Ty hElLiTy bOMETSH TNF EHEHEL (H) BLE
ERTRVABENTNSEHEL, (-)D* 7RI
£k hot, —H, lmg/Kg 5 v bH B0 0.5
mg/Kg v b5 LMBEE 7 ARKESE LB
&, TNFEMED () 2RLE7 A 1T HEL
hhot, $4bb, TFT-310 D%5E%, 25, 108
X U5mg/Kg & Lk v bMiER, TNF&EEEES
wULIzH, 1mg/Kg v b, 0.5mg/Kg 7 v b &E5L
77w MINEE, TNFEEIZEBERTE 2 » o7,

4. A7 =525 3 TNF EE0ME

Priming agent & L T Pr. acnes %215 L, eliciting
agent £ LT TFT-310 ##% 53 2 TNFE4L£Rizo
WT, EARREINGE T 2275 = 2B L2560
TNF E4RRET L /2.

Pr. acnes D¥R5ET L, TFT-310 D&SRTOR A1z
AT = ERE LTy bOMEIX TNF EHERY
THolz (£6)., £z, Pr. acnes DEERIDHIH
= vERELLZY FOME, BLUTFT-310
OREFDAIHASTTY = 2BE LTy bOMBET
¥, TNF {EMEDS () 2RULIZS VA LIET DHER
LI s &hdol, Tbb, #7275 =r%5i10s

Table 5. Relationship between the amount of TFT-310 as ehcxtmg agent and the TNF
activity of the serum obtained on Sarcoma 180 tumor in ICR mice
Amount(mg/kg) Number of mice showing TNF activity* of
Serum** of TFT-310
injected 1 + + —
A 25 3 4 3
B 10 3 2 5
C 5 1 4 5
D 1 3 5 2
E 0.5 1 6 3
F Saline (0.2 ml) 6 4

* Refer to the footnote of Table 3. The amount of serum injected was 0.5 ml.
** Formalin-killed Pr. acnes cells (1.0 x 107) were injected intravenously into SD rats.

Fourteen days later different amount of TFT-310 were injected intravenously into the
rats and 2 hr after the injection the rats were exsanguinated and the serum was ob-

tained.

Table 6. TNF activity of the serum obtained from SD rat treated with Pr. acnes, TFT-310 and car-
rageenan on Sarcoma 180 tumor in mice
Treatment of SD rat ¥uNrrﬁ‘b§£t(i)\fitr}rllicgfshowing

Carrageenan** Pr. acnes***  Carrageenan**** TFT-310***** 1 H+ + —
A + + + + 5 5
B + + - + 1 4 3 2
C - + + + 1 3 4 2
D - + - + 4 3 3
E Saline control****** 5 5

*
Aok

*wk

* kR
Hokdok K

* ARk

Refer to the footnote of Table 3.

Carrageenan(10 mg) was given intraperitoneally into SD rat on 7, 5, 3, and 1 days before injection

of Pr. acmes.

Formalin-killed Pr. acnes were injected intravenously into SD rat with 1.0x107 cells per rat 14

days before exsanguination.

Carrageenan(10 mg) was given intraperitoneally into SD rat on 7,5, 3, and 1 days before injcetion

TFT-310 was injected intravenously into the rats at the amount of 25 mg/kg and 2
rats were exsanguinate and the sera were obtained.

Half ml of saline was injected into mice.

hr later the
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n TNFE£ZIMH SN D 2 el o e, 1. Sarcoma 180 HIERBE~ v A B 2 EEH
. “Pr. acnes+TFT-310” M& Sarcoma 180 42 PIZUES
BEEYY AR UEBIEBT Y R 8 2 EH Sarcoma 180 fifa % 1.0X 108l % 9 @D = 7 R
HWERR wREREL, BAE 6 HEIC “Pr. acnes+TFT-310" m¥E
Priming agent & L T Pr. acnes % 1.0 10" {E&5 0.5 ml OBEIREE % 1T\, 24 BERR I EBE OHEEE
L, 14 BB TFT-310 % 25 mg/Kg 5 v bS5 L HELR (RT).
g, 2BERIERICERML T BmiE (“Pr. acnes+ ICR %~ 7 ADEBEHTIE, NEEOWKE2ED D

TFT-310” I#8) 22T, Sarcoma 180 EFEHE~ <AL, BREFEREBDET A6, M
v 2 R AR v A B ) 5 BB IR £ iR BDAED LY A 3ETHo7, BALB/c =TT A
L. DWBEHTIE, NEBEPROL VAN LN, EiRkE

Table 7. Necrotic effect of “Pr. acnes+TFT-310" serum on Sarcoma 180 tumor in defferent strains of

mice
Half ml of “Pr. acnes+ TFT-310” serum* Half ml of saline was
was injected intravenously injected intravenously
Strain of Number of mice showing Number of mice showing
mouse necrotic response of necrotic response** of
# + - + -
BALB/c 2 5 3 4 6
C57BL/6 1 4 5 1 9
C3H 2 3 5 1 9
DBA/2 3 7 2 8
CBA 10 1 9
BDF. 1 9 10
CDFy 4 6 1 9
B6C3F) 7 3 3 7
ICR 1 6 3 1 9

* Formalin-killed Pr. acnes cells were injected into SD rat with 1.0 x107 cells. Fourteen days later,
TFT-310 was injected intravenously with the amount of 25 mg/kg into the rat and 2 hr after the in-
jection the rat was exsanguinated and the serum was obtained.

** Refer to the footnote of Table 3. The amount of serum injection was 0.5 ml

Table 8. Necrotic effect of “Pr. acnes+TFT-310” serum on different tumors in mice
Half ml of “Pr. acnes+TFT-310"se- Half ml of saline was

Strai rum* was injected intravenously injected intravenously
ain - - -
Kind of tumor** of Number of mice showing necrotic ~ Number of mice showing
Mouse response of necrotic response*** of
i # + - + -
Meth A BALB/c 6 4 5 5
Ehrlich ascites carcinoma ICR 2 7 1 5 5
Sarcoma 180 ICR 1 3 6 4 6

* Formalin-killed Pr. acnes cells were injected into SD rat with 1.0 x 107 cells. Fourteen days later,
TFT-310 was injected intravenously with the amount of 25 mg/kg into the rat and 2 hr after injection
the rat was exsanguinated and the serum was obtained.

** Meth A, Ehrlich ascites carcinoma and Sarcoma 180 cells (1.0 x 106) were transplanted subcutaneously
into mice and 6 days later 0.5 ml of the serum was injected intravonously.

*+* Refer to the footnote of Table 3. Half ml of the serum was injected intravenously into mice on 6
days after transplantation of tumor cells.
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RERERBDEVARSE, BROA2FBHDET VA
i3 TH /. B6CIF, ¥ 7 ADIREEETIE, B
HFERDEYVANTE, BROA2RDLZ VR
I 10EF IETHoT. TRobB, ICRFKZTT A,
BALB/c =% A, B6C3F, =7 A Tik, iIGBEO RS
D=7 A BREOMERE « R, b5VNEEORK
B/, Fi, C57BL/6 v X, CH3 =Y AT,
WEBOEEOR 7 AEBORARD 5 LI/NEBD
B E#ED. L, DBA/2< 7V X, CBA®7 X,
BDF, v 7 X, CDF,® VA TIE, WTFNOEEE~Y
2y, EEOREVRIZEDT, BEROAZEDZ<
AN ERZFNRZFN, T, 10, 9, 6LEXSHE
Bz, NEHECTE, WThoTY2CBLTHEE
DOFRIITED Moz,

2. BEBMEE Y A6 1T 3 EEEEMNR

Sarcoma 180, Meth A, % % \» % Ehrilch BE/kiE#M
BD&21.0x108 B2y AR TICHEL, BiE6H
Bz “Pr. acnes+TFT-310” & 0.5 ml OEIRIES
BT, 4RHRICEBEEMREHEL L (&
8).

Meth A fIlEOERETIE, NEBEOEREZRD S
~ 7 A3 6 VL, Sarcoma 180 MO FAE T, K&
REBOMRERDZ 7 AN 1E, MNUEORK %
EHBTUANIMETHo7, ZhicxitL, Ehrlich I8
AR ERE T, NEBOHEERDZ TV R
MB2EHR LT Exdofe, RBETRVTIO
HEERIBLTHERE2ZDZ2DAHD =7 AWEHLL
tE2ED, BEOMRERDLZVARHERLEL-
72, T4 b, TNF iEME, Meth A g0 EHE
RLTH, Sarcoma 180 HifE D EIERE & FIFREE 1238 <
R&ENTzD, Ehrlich B KSR O BRI L Tk
§ghr o7z,

% =

MEMOPUEBE S =B T 2 798, Busch® DfE
BESTECRBRLCE, BEESED-RHELDL
BEGERRE sz & T%iﬁ%hﬁéi 2 T3, 2Dk,
Coley*™iZ, FIERE» S 538 L 72 Streptococci &1
DME, 1\ Bacillus  prodigiosus DEEERIE & D
“Coley’s toxin” %#7ED _EIF, #OHEEEMNELRE
L Tw 5, Coley's toxin I2 & 2 EZIP S LHME 2 1L
T3, KEABERMICS»o%, LaL, I0
WoeiE, SHOBREREOER 2ot FbNT
VLB R MAEM S DRI, BRIERIE
TWABHAEEYEORENE b D L LT, Okamoto
540 Picibanil (0OK-432) »3#iFsin b, Zhld
Streptococcus pyogenes »HEDHENTZHDTH 3.

&l

Z DL, Reinhard & 20 /IR A M7 B O BEE L
REWO MR, Mathé 598 XU 0Ild 590 BCG 0
FUEBEMEORE 2 £, MECTESEECEET 2
WEEHE RN, THSOREOKRSRE, &
S[MEE» S L HEBMEC O W THE SR
DTH5. BRIEBEOTEE RS ICEET 2 51,
B M Corynebacterium % Clostridia @ B 92 L4413
& AEEETHZ9%®, Tamai 52829, R, th
FoVIEER L D F. nucleatum KO-31 HROHIES
EMERRRET L, F. nucleatum KO-31 25 TFT-310 %
TEBIL, in vivo H3\I3 in vitro EBRCHIBEEEY
FEEEAL T\ 3, & 5 IZZDIERABFEORIED -9
4[al, TNF 25HUEERL .

Old®, Carswell 5%, w7 212 BCG ##&L T2
BRI, MEED LPS 280ET 5 &, MEFICHER
REHMHEEREL, JOMmEE Meth ARRER,
Sarcoma 180, Leukemia EL 4 7% ¥ DFEX DFEES &
URRBHERE R L T Schwartzman G %3] &2 2
U, BEEEECHS &, HME2ME T 57ERNH5
E$RE L7z, & 512 Helson 524, A Melanoma iz
LT, in vitro THRIEINFIEIR 2 8E L, TNF 0%
RuEBEEORWI EERLE, ZOBEREEOR
MeEv>BEE, BREANOTREE2RBL, D
%< Dcell linel2WTORFNMZ ST
29~8  —J, TNF FEIZNT ZRETIX, T7AD
TNF 2 39,000~40,000, RAE DO TNF i&
40,000~70,000 DA FEEZET 2 LT 2HEHS
VI8~ Haranaka 52143, #7120 AEORNELZE
T2vYATNF 2B LHEL, 26X IOYWEI
EORa L ERaomE cRtish, BEAETHS
LEEL T3, AT, TFT-310 OIERIBFRE
B ERTH 2720, IMiEHO TNF ORI
¥, in vitro T®O percent cytotoxicity DHIE b 1T7%4
biziyoi, LML, 0ldix TNF OEZ %, (1) BCG
i3 Corynebacterium parvwm %2 ¥ THIMLE I 72~
AW LPS 22 Ll FE a2 Q5 FE
40,000 DEEATH S, ZLTZOLAINT S
50%Killing activity {3 10® units/mg protein TH 5
Zr (3 Meth A ZUoBERICNL, HIMEEEE
Ca®3 ;) invitro TIE, =7 AL b ORI
L, toxic Xid static WfEAHT % (Bv2un 77—
STESNG | L LT3, KFETIR, ZOEHEL
Wz LT v, Carswell 50D HFEICWRE &
Fleotz, Tbb, TNFOMRIZLTL AN
TEST,0dDEELBEENEL LD ELEDLNS,
FFETHAGI: in vivo DRIBETIR, BEE»HE
BOXE 823 L, PLECERBIEEEY LTV
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- v, §E% endotoxin OFE I & D EHOKENE
#- PEEOET 2 ERER LG H B 2, kE ICERRE
T LDBETHE, TORDI, ERERL LT,
Sarcoma 180 flE & FAv>, MK L BBOREB LU
BEBROBEC OV TRE L, JOREDS, B
BEHHEE KB L, BEPRORD 6 Ng WERICR
Bx777% o7z, %7z, MEFIZ, endotoxin, LPS & &
B DA EAET 3 WEENE I, Carswell &V id
BTED LTS, %72, in vitro ® TNF &ED
flEsE L LT3, trypanblue #@H 5 \» 1 FEESR
ErELTERBEKEHET 2 HEY, TAY =7
RE, ZOMEI LD TNFEREZHET 2 AES
PHERE I N T RIS 20 in vitro O TNF D
MG EIER IR, EESYRTHVEETHS. LoL,
B—o TNF#EIZ X > T in vitro & in vivo DYFE
BEREMRH -5 ENTWLEINFETH 2,

Eliciting agent IZ DWW TOMRETRIA R, BEAY
DL IXLPS & A v T 3, L ic Pseudomonas
aeruginosa DIEE, lipid A, OK-432 &2 ¥ OF,EDH
REN20HTHBY Y, KK TR, SDRIv b %
FAwT TNF {EE2MREfL, E coli-LPS & [E#%%,
TFT-310 iz & 3 TNF B& % RET 3 RE2EL.
LPS i BCG S0RMLE K & VI CHOEEEZTT
ZEBHISN TR, KFEIZBWTH, priming
agent & LT Pr. acnes 2154 14 HEIC, eliciting
agent &£ LC TFT-310 25 L7z L 23, 1~2KH
BRURTT 3T v F BETOEBROF T2~ 3EHR
Li. HEEETO TNF HHI1E, S OB LBRS
hxdniEkeweELs, £, LPSO lipid A
AENTNFELFEREZRO DI LMo Ty
30 25 ARHREIERE F. nucleatum ¥ 5 HH
L7z TFT-310 1%, E. coli-LPS L@+ 29E, %
Wik lipid A SERETIHWETHS S nrEZOGN
5,

Carswell 53, EHEILME (Tumor necrosis
serum, TNS) % 0.5 ml 857 % L FH L EEREE
BHBH, 0.1ml TEEF L AERIEDEWVERELT
wa, EFREBLTH, MEORS5ESSVEER
DBBRRAER L2 5EMERL 72, TNF i, &
BB T % receptor FHEL TW 2 EXHNT
W, Erex, TNF il 2 Bas®E L, &R
CHET S e, 1~ 6BEOMc LERO TNF &
DEIBE LT s, FALED EBICIE TNF BN
Hohi s s LT w5, 20 receptor DFFE
2k D, TNS O 5E»NSEREEO BB RNF
BrnzboLEZzoN, 27T, DBROERA,
TNS 20 5ml#&E5Fs L.

Priming agent & LT, Pr. acnes Oz, BCG,
Propionibacterium granulosum, Zymosan, OK-432 &
ERSERE SN T A0 adiiofd priming agent
DEEWVICL B2 TNFEADE DL T, eliciting
agent £ L CTLPS #f\>DDY RV ATHREL T
Vw3, KFFFE T, eliciting agent % TFT-310 £ L,
Pr. acnes £ BCG 2B L7cd3, P& DEEBREME
[Fl#iz, Pr. acnes % priming agent & L TRAW3IE
393, EEEFEIIEETH >, Pr.acnes 13, BED
ERRERBT 22 NN TR B, 2 DA
ZOREE TNF OELIE, BUEEsZEL 6T
V319, —7%, Green 52V, R, LPS o5& L
TNFOEL£CDOVWTHRNL, REESHET 28
TNF OE4HEMNT 5 LHEL T»5, TFT-310 D
#EB L TNF OB 2 TRE L 725 b A0
BRThoT.

in vivo DFTO TNF oFiEEHFRICEL T,
Carswell 59, Helson 52, Haranaka 527 ¥ D%
EnRehd, MRHEREE L CRET 5 00M
Eixhzd, TNFREZEZ CEHOERERCNL
B shTw3, AFFETE, Sarcoma 180 ML %
FIV> € TNF iEMOMET 21775 o 245, Meth A g
BWLTY, TPT-310 12 & W EE & hi: TNF 23 %
R REE & 7z, Ehrlich BAEHREICE WT
i&, TNF S RO L 3 2 B TH - 7248, 10 Kot
2B BB ERD Iz,

Green 52913, TNF B4R silica 25 L THR
BrZ3igholfcl b, =707 77—V X TNF
BEEMBETIEEVE LTV, KEROBREES,
707 7—YVRTNFOEEMBTHELLTW
pomes~an g @NRERITET 2B TS =
L EBELTS v 1T TNF QELIDWTHRE 20
277, ZORER, BAROTMEI XD TNFOEL L
#ls oW TH -7, I priming agent & elicit-
ing agent DM FD/EHICH 75 =V ERE L
S v NOMETE, TNFOEENRSNZD »7z, B
FoEEBRER» S, TNFOEAMEE <707 7—
STHBH LEL T 712, Satomi 527, C. parvum
DRERIOMH T T =% ImglERESh=
X Tik, TNF OEAZME s tHREL TV 2,
Fger DERE, eliciting agent DBV LEF S h
228, EREOEC LB/EFEOEROIKE ER
LTwabnEEZHNS, %z, eliciting agent D
BEHOICH I T = 2RELIBEOBRBEOER
LRBOBHETELL O EEZ OGNS,

B EDRED 5, TFT-310 i, LPS LRk~ o
77 =Yy 2 EARERETAMETHY, ki
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BTN, & OFNEE LPS iERT 2 WE, 551
it lipid A DE BT 2WETHA I L Bhhi,
#® E

F. nucleatum KO-31 B @EHE St L 7-HUEE
METHS TFT-3101 & 2 TNF EL WK 2 THRE
LI:RER, RO XS aEmERB-.

1. Formalin-killed Propionibacterium acnes KT-
28 # (Pr. acnes) 5% 14 BEw TFT-310 &5 L
v bk 0EsnlmiEE, TNFEEBEELTL
7z,

2. TNFEEBMENBOREEEZMF LI L
5, MBOREEND R, EEOBRBERIENL
2 AEMER LI,

3 . Eliciting agent & LT, E. coli-LPS & TFT-
310 B LR, W L b TNF EE£ %R TR
BN,

4 . Priming agent £ L C, Pr.acnes & BCG %1t
BURLER, N5 Ly TNF EEBME R TE?E
shiz. LaL, BCGEEN, Pr. acnes %5 L7
BoAw, TNFEESFHTH -7,

5. TFT-310 D5 &2 WRETL - BR, 5E2°%
Wi, TNFEEsEERE2RLE.

6. MRFZEIHT2ENT, #7575 =V 2HAT
3k, TNFOEL LG ST,

7. 9RO~ AT, Sarcoma 180 ML D EHFE
2AWT, TFT-310 2% 5 L THE S Wi ME O EEE
FHR LM LIz L 25, BALB/c, C57BL/6, C3H,
ICR%Z 77 ARZBWTIEEREENTEDH Shi,

8 . Sarcoma 180 #HfE, Meth A #i@, Ehrlich {7k
B o BERE % B v T, eliciting agent & L T
TFT-310 #HBE5 L TH s MBEOEFEBEFENR %
el 7z & 2 %, Sarcoma 180 fifd, Meth A Mgz
SU Tk, EEESERNREASERE Th - 7248, Ehrlich B
AR L TiE, TERBRTH - 7z,

T bbb, TFT-310 DA, LPS AT 24
B, HH\Ilipid ADER2ETIMETHASLE
g7,

WERb2ICEA, HBEL 5 HEE - HKEEEDb -
RAEHESSRCER S ABBE B E T, 8L
OB E IO BERENIC, HEERLET.
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Experimental Studies on the Effect of Fusobacterium Nucleatum KO-31 preparation (TFT-
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Abstract

This study was pursued to investigate conditions for the production of tumor necrosis factor
(TNF) in SD rats by using Propinibacterium acnes as the priming agent and TFT-310, an an-
titumor substance prepared from Fusobacterium nucleatum strain KO-31, as the eliciting agent:
for the measurement of TNF activity in the serum, Sarcoma 180 tumor in ICR mice was used.
TNF-eliciting activity of TFT-310 was compared with that of lipopolysaccharide (LPS). Both
substances were equally effective as eliciting agent for release of TNF. TNF-priming activity of
Pr. acnes was compared with that of Bacillus Calmette-Guérin (BCG) by using TFT310 as elicit-
ing agent. Although both substances were effective as priming agent for release of TNF, Pr. acnes
was more effective than BCG. The larger amount of TFT-310 was injected into SD rats, the
severer was the hemorrhagic necrosis of tumor caused by injection of the serum from the SD rats
into mice with tumor. When carrageenan was given prior to each treatment with Pr. acnes and
TFT-310, the production of TNF was suppressed. These findings suggested that the substance in
the serum of rats produced by the treatment with Pr. acnes and TFT-310 originated from macro-
phage. TNF-positive serum was as effective in causing hemorrhagic necrosis in solid type tumor
of Meth A as Sarcoma 180. However, in Ehrlich ascites carcinoma, any significant effect was not
observed. These results also sugested that eliciting effect of TFT-310 on TNF release was similar
to that of LPS. It could be speculated, therefore, that TFT-310might be a LPS-like substance, or
contain a lipid A-like fragment.



