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from the Oral Cavity
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Abbreviations: C. parvum, Corynebacterium parvum ; FITC, fluorescein isothiocyanate ;
F. nucleatum, Fusobacterium nucleatum ; LPS, lipopolysaccharide ; PAP i, peroxidase
anti-peroxidase ¥ ; P. acnes, Propionibacterium acnes; PB, phosphate buffer ; P. magnus,
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D DNERERE  ANEIR T4, £ 0 100
pl PREECHEL, BOEE NHCL], 826mg;
KHCO, 100mg: ethylene diamine tetracetic
acid-4Na, 3.7mg; Z&7k, 100ml) 2ml % f1 2 FRi0Ek
DYARR LTz 2 L RFESRE 250X g - L0REL 2T
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Tablel. Antitumor activity of formalin-killed cell preparation of P. acnes strain KT-28 harvested from cultures
incubated for different ‘periods to tumor weight of the solid type tumor of Sarcoma 180 in mice

Number of mice

Tumor weight (mean=+S.D..g)

Formalin-Killed used for the Tumor
cell preparation” measurement Days after subcutaneous inoculation of Sarcoma 180 cells weight
injected of tumor rate(%)?
weight" 10 20 25 30
24 hr 20 0.6%0.2 0.7+0.2 0.8+0.4 1.3+0.5 1.6+0.6 21.9*
48 hr 20 0.5+0.2 0.7x0.2 0.8£0.3 1.2£0.5 1.4+0.5 19.2*
72 hr 20 0.54+0.2 0.6%0.2 0.9+0.3 1.3£0.5 1.7£0.5 23.3*
96 hr 20 0.5+0.2 0.7+0.2 0.9%0.3 1.2+0.7 1.6%0.6 21.9*
120 hr 20 0.6+0.2  0.8+0.2 0.9£0.3 1.2%£0.4 1.7£0.7 23.3*
Saline (control) 14 0.8%+0.5 1.1+£0.7 3.4%2.0 4.7+2.6 7.3x£2.1

Two-tenths ml of each preparation was injected daily intramuscularily into tumor-bearing mice for 14 days; the
first injection was made at 48 hr after subcutaneous inoculation (0.2 ml) of tumor cell suspension (5.0%10 cells/

ml). These procedures were used through the experiments.

a) After each incubation period of culture in Tamai-Fukuda (TF) medium, formalin-killed cell preparation was

made.

b) Living mice 30 days after inoculation of tumor cells were used for the measurement of tumor weight during
the test period. Twenty mice were used for each experiment.
¢) Ratio of mean tumor weight of mice injected with each preparation to that of control mice on 30 days after

inoculation of tumor cells.
*

p<0.001, compared with control by Student’s t-test.
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dml iz T O HEEEERPR TH 5 L3IT4 B TH
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itk (Cedarlane Laboratories, Ontario, Canada)
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(ZrFvvef >y e AV FF T 24~ (fluoresc-
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FRA=FWEDHA NI T ALETY VoSEREEBIC Y —
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3
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% 100) (Sera-Lab, Crawley Down Sussex, UK), #;
*v X L3T4 €/ 2 a—F ik (72 2 L3T4 o3¢
T35 v b IgGuPifE, X100) (Sera-Lab) T6045, &
2L L TY ¥H 7 v b 1gG Hitk (Affinipure
Goat Anti Rat-IgG, x100) (Jackson Immunoresea-
rch Laboratories, West Baltimore, U.S.A.) T404},
D4 (Rat Peroxidase Antiperoxidase antibod-
y, X 200) (Jackson Immunoresearch Laboratories) ¢
4053 GG S ¥ 5 BERPILEEY (peroxidase anti-
peroxidase ¥, PAP ¥&) 2tV a2 fTo72%, %
FHEMSET CHEL 2.

XIII. #EHEHRE &
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2% -}
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&
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EEOMEBTAD S, LI — <1805 ke HEE30

Table 2. Antitumor activity of formalin-killed cell preparation of P. acnes strain
KT-28 harvested from cultures incubated for different periods to survival of mice
with the solid type tumor of Sarcoma 180

Formalin-killed Number Mean Number
cell preparation® of survival of T/C (%)
injected mice used days” survivors
24 hr 20 48.3 < 4 129.5 < *
48 hr 20 49.2 < 4 131.9<*
72 hr 20 45.8 < 2 122.8 < *
96 hr 20 4.1< 1 118.2 < * *
120 hr 20 42.9 0 115.0 * *
Saline (control) 20 37.3 0

a) Refer to the foot notes of Tablel.

b) Mice were observed for 60 days after the subcutaneous inoculation of tumor

cells.
*

* * p<0.05, compared with control by

p<0.001, compared with control by generalized Wilcoxon test.

generalized Wilcoxon test.
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AE B 2 0B (ERAEAKRSEH) s s &
VeV YBEEERSRSHOBEEERLIZN0% T
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1) SERME, BEFERLOTELERIR
Hohz ol AR EER BV IEFER
HIR10.2% L BLEMETH o, 85I, ARV
<) VIEFREEROTEBEE YL 2 — < 1804
%60 E D 7 ADEFBRHC K DHEL .
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BREEESESHTI60HE 2 TIR0EL2THT TR
REBEEL:. OERORES TE0HBECBLTY
R AMHED 5N, B2 B L 48RRI E
wve ) VLEREERESH TR R AR EFLL
(#2). T/Cik, WTFhoOBERZBWL T HREEEIC L
~EEER LT (24, 48, T2RERESEEAES, p<0.001 ;
96, 120M; RS AT Rp<0.05). 24, 48, T2RFRIRIEE
Bz T/C OBELRER I 2, oh, AR
gERSICBVWT T/CRRELEL, 131.9% L ETH-»
7.

BED#R, P acnes KT-28 B HLIERE M DR,
IRASHE B SR LB L Ebh -0 T, 48K
BRL<) VMEFEEENCOWT, &512, ZOH
BEEEE -V v e BB S X URIFROD X 2
AMFEREE I DWW TR L.

=Y v e EAKEERIC BT, BE0EE
B3 EREEH, NEROBEEERIRZ4.012.4
g CEHE+ERERE), 12.8+4.7g THY, ERES
BHONBECNT 2 EEERLIIL.I%THY, BEE
BEEOEERIE (p<0.00) BWRoohi:. £EFHK
THIZGE, BEE THERO <Y 23T CERE
L, £ E#1337.2+5.7H (FOE+HFERE) T
Hot-hs, we ) HELEER L SHTIZ60HE

WEWTH 3EMBEFL, £EFEHKIF5.1+£7.98 8
EThy, A=) YAEEEERESHO T/C &
137.4%LAEERL, MBEHELOMCEELRER (<
0.001) 23 &7z,

AAAMICBLTIR, HEKBY 2 ERRE
B, MEBOEBERIEEL 5.411.9g, 15.9+3.5¢
ThHIBBEELIINM %2 RLEBEEOTE LN
#l (p<0.001) RO . EFREBEL Tk, *F
HEETIEBEETETOC Y ANEREL, £FEEHR
1330.3x3.38 TH -7z, R~v U AL THIEEH AR &
ST, YL a—<180MK, =— Y vt EAKE
MlaOBEE LRz, 60REHETEF LY AR
HohT, 6HETLTOT Y ARIEBE L - (&EF
F#, 38.8+3.90). Ly L%ss, T/Cix128.1%T
B, MHEHLOMICEELZESR (0<0.001) & 5h
7.
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ABISFEE R 1000m] OFOICE USKERIN R
1, WEE4.52) ® 50ml © PB REL tk, BF
WALEI L D EEREBIEL, TOR0EER BFK
LER) L bE (BERNE, BEE 3 KO0 T, %
OHEBEE 2L 2 — <1800 B EEE O HE
v AEROTHRE L.

BE EERRSE T, NRECIZIZFBRC20H
HtE» 5 EEFEL3RD, 55HAEEFTCWR20E2TO=Y
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Table 3. Antitumor activity of the ultrasonic sediment preparation of P. acnes strain KT-28 to tumor weight of the

solid type tumor of Sarcoma 180 in mice

Concentration of Number of mice

Tumor weight (mean+S.D..g)

. . o used for the Tumor
yltxt’;somc SEdl?‘ent) measurement Days after subcutaneous inoculation of Sarcoma 180 cells weight
in the preparation of tumor rate (%)
injected weight” 10 20 25 30

3g/50 ml 8 0.2+0.2 0.5+0.2  0.7%0.3 1.0+0.4 1.5%0.8 12.6*
3g/70 ml 17 0.5+0.2 0.6+0.3 1.0£0.4 1.5+0.7 2.1£1.1 17.8*
3g/80 ml 17 0.8+0.4 1.3+0.5 1.8+£0.6 2.7%1.2 5.1+2.6 43.0% *
3g/100 ml 16 0.8+0.4 1.4£0.4 2.6x1.1 4.0£1.2 7.2+£2.3 60.3% *
3g/200 ml 17 0.5+£0.2  0.9%0.3 1.6%£0.4 4.1£0.8 8.4+2.1 70.9
Saline (control) 10 1.5+0.9 3.9+1.4 5.4%1.8 7.9+2.8 11.9%6.3

a) Cells were harvested from 48 hr culture in TF medium and suspended in 1/15 M phosphate buffer (pH7.0) (PB).

Then, the cell suspension was treated with ultrasonic disruption.

suspended in PB to be each concentration.
b), ¢} Refer to the foot notes of Table 1.
*  p<0.001, compared with control by Student's t-test.
* ¥ p<0.05, compared with control by Student’s t-test.

After centrifugation the sediment was
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EE®LTERNERRD >NT, BEE EERICIR
EEEEEAs b Tz,
BEErEELOFESEEORBRTIE, 9, L
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HE
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(198 B LLAT) 12#91/3 (201EH 7 78) D<= v A HEEFE L
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< ANEEIE L% SEEME) bEFELE. &
7z, S0OREHOEFE T AONBERH Y AN T 2 EE
EBEIE, 16.7%TH Y EBEBEEOH S 2 MEnR

T T T

0 10 20 30

T T - T

40 50 60

Days after subcutaneous inoculation of Sarcoma 180 cells
Fig.1. Survival of mice with solid type tumor of Sarcoma 180 cells by the
intramuscular injection of the sediment preparation of P. acnes strain KT-28
cells treated with ultrasonic disruption (ultrasonic sediment preparation of P.
acnes strain KT-28). Two-tenths ml of each preparation was injected daily
intramuscularily into tumor-bearing mice for 14 days; the first injection was
made at 48 hr after subcutaneous inoculation (0.2ml) of Sarcoma 180 cell
suspension (5.0X10" cell/ml). Concentration of the sediment preparations: G,
saline (control) ; @, 3g/50ml; A, 3g/70ml; A, 3g/80ml; [, 3g/100ml; M, 3g/

200ml.

Table 4. Antitumor activity of the ultrasonic sediment preparation of P. acnmes
strain KT-28 to survival of mice with the solid type tumor of Sarcoma 180 in

mice

Concentration of ultrasonic Number Mean Number

sediment® in the of survival of T/C (%)

preparation injected mice used days® survivors
3g/50 ml 20 27.3< 1 89.8 <
3g/70 ml 20 44.9 < 2 ur.r<*
3 g/80 ml 20 41.7< 1 137.2 < *
3g/100 ml 20 41.7 < 1 137.2< *
3 g/200 ml 20 40.6 0 133.6
Saline (control) 20 30.4 0

a) Refer to the foot notes of Table 3.

b) Mice were observed for 60 days after the subcutaneous inoculation tumor cells.

*

p<0.001, compared with control by generalized Wilcoxon test.
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ATHECTHBRMO=Y A S TEEEL . (EER
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Table5. Antitumor activity of the protcase-treated ultrasonic sediment of P. acnes strain KT-28 to tumor weight of the
solid type tumors of Sarcoma 180, Ehrlich carcinoma and Meth A cells in mice

Number of mice

Tumor weight (mean+S.D.g)

Tumor Injection used for the Tumor
cell of the measurement Days after subcutaneous inoculation of tumor cells weight
inoculated preparation®” of tumor rate (%)
weight? 10 15 20 25 30

Sarcoma 180 + 18 0.1+0.1 0.4+£0.2  0.7+0.4 1.2+0.6 3.0+1.6 24.0*

- 12 1.0+0.3 2.3x0.6 3.8%+1.1 8.2+3.3 12.5%3.4
Ehrlich + 18 0.1x0.1 0.2+0.1 0.5+0.3 1.0+0.4  2.8+0.9 26.2*
carcinoma - 12 0.7+0.2  2.240.7 4.1x1.5 8.1+1.7 10.7+2.3
Meth A + - 19 0.1+0.1 0.2+0.1 0.6+0.3 1.240.3 2.84+0.9 20.7*

- 16 1.1+0.4 2.84£0.9 6.0+1.8 10.9%2.6 13.5%2.2

a) Ultrasonic sediment (3 g/70 ml), which was digested with trypsin and pronase.
b) +, protease-treated ultrasonic sediment preparation was injected ; —, saline was injected (control).

s). d) Refer to the foot notes of Table 1.

p<0.001, compared with each control by Student’s t-test.
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Table 6. Antitumor activity of the lipid-free ultrasonic sediment preparation of P. acres strain KT-28 to tumor weight of
the solid type tumors of Sarcoma 180, Ehrlich carcinoma and Meth A cells in mice

Number of mice

Tumor weight (mean+S8.D..g)

Tumor Injection used for the Tumor
cell of the measurement Days after subcutaneous inoculation of tumor cells weight
inoculated preparation® of tumor rate (%)"
weight?® 10 15 20 25 30
Sarcoema 180 -+ 17 0.2+0.1 0.4%+0.2 0.8+0.5 1.4+0.6  2.8%+1.8 20.7*
11 1.0+£0.3  2.2%0.5 3.6+1.4 8.8+3.5 13.5+2.2
Ehrlich + 17 0.140.1 0.3+0.1 0.6+0.3 1.2£0.5  38.3%0.9 29.7*%
carcinoma - 13 0.8+0.2  2.3%0.6 3.8+1.2 8.0+1.5 11.1x1.9
Meth A -+ 18 0.1£0.1 0.3+0.2 0.8:£0.3 1.8+0.5 3.9%1.7 28.3*
- 12 1.3%0.5 2.9+0.9 6.0+1.8 10.0+2.6 13.8+2.6

a) Ultrasonic sediment (3g/70 ml), which was treated with a mixture of methanol and chloroform following digestion

with trypsin and pronase.
b) +, lipid-free ultrasonic sediment preparation was injected; —, saline was injected (control).
c). d) Refer to the foot notes of Table 1.

*

p<0.001, compared with each control by Student’s t-test.
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Table 7. Effect of the protease-treated ultrasonic sediment preparation®” of P. acnes strain
KT-28 on T cell subset ratio in mice with solid type tumor of Meth A cells

T cell subset ratio (mean+S.D.,%)

Days after injection of
the preparation of P. acnes

Mice injected with the preparation
of P. acnes strain KT-28

Control mice?

strain KT-28

Lyt 2* L3T4* Lyt 2* L3T4*
1 34.3%11.2 38.6+10.8 26.3+%4.6 35.4%3.5
3 42.0£11.9 42.4+12.8 26.5+6.2 33.1%8.1
5 34.9%5.0 40.5+6.3 25.3+3.8 30.3%+4.2
7 33.6%=4.9 38.0+6.6 21.9%£5.3 27.8+3.6
4% 25.1%6.5 27.6£5.3 20.0£3.4 26.5%x4.4
17¢° 22.9+1.4 26.3%5.8 18.2+£2.7 22.7+3.0

Two-tenths ml of the preparation was injected daily intramuscularily into tumor-bearing mice
for 7 days; the first injection was made at one day after subcutaneous inoculation (0.2 ml) of

Meth A cell suspension (5.0 X107 cells/ml)
a) Refer to foot notes of Tableb.

b) 7 days after finish of injection of the preparation.

c)
d)

10 days after finish of injection of the preparation.
Saline was injected.
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Fig.2. Histological photomicrographs of tumor of Meth A cells in mice on successive 3 days
injection of protease-treated sediment preparation of P. acnes strain KT-28 (Hematoxylin & Eosin

stain).

The preparation (A) or saline (B) was injected. A-1: Marginal portion of invading cancer (X 100).
Lymphocyte infiltration is remarkable around the tumor. A-2: Central portion of the tumor
(X200). Tumor is replaced by granulation tissue and lymphocyte infiltration. A few cancer nests
are degenerated. B-1: Marginal portion of the tumor (X100). No lymphocyte infiltrations are
shown. B-2: Central portion of the tumor (X400). Pleomorphism and numerous mitoses are seen.

Fig.3. Distribution of Lyt2* or L3T4* T cell in tumor of Meth A cells in mice on successive 3 days
injection of protease-treated sediment preparation of P. acnmes strain KT-28 (Peroxidase stain,
%x100). A : Section stained with monoclonal anti-Lyt2* antibody which is considered to recongnize
suppressor, killer/cytotoxic T cells. B: Section stained with monoclonal anti-L3T4* antibody which

is considered to recongnize helper/inducer T cells.



890 hm

LTOREMNT SN TWAE®® BEga ) 3N r 7
Dy AR, BRERFCESEENREDSON TS Z
ErSHRAEETTULD LI BEEL DEENLEINT
w3, Loal, HZL0b0REBEKEIVANIZFTY Y
LDFEHE, 7=/ —VAIEMEIEE, K<Y 0
FEe, 7Vany L, OB LOFB L THE
HLEbDTHD, HE5RE, BERE, £58CH
LT—EORMBIB/SN TR NS

PlEDZEEEED Y 232 TV Y AOFEERE
PECBEL TIHER DWEN SR TWwEH, OBRETE
BTH2 P acnes OFEBEECEL TR RIEKRE
shTtuiwn. 50, EFIWEHKRETH 3 P
acnes KT-28 Bh% i LIEEEE 2RI L.

FFETRIESEEOREIZIE, RERFERID A
7Y —= b LIGEFFRRICAVSNRTYRS
FIfEEE (allogeneic tumor) T3 % ¥ /L 2 —< 180
Jg, =—0Y) v e EAERE, B& 02 KBRS
BHuwahTw 3 EREE (syngeneic tumor) TH B A
AAMBEEERL ™.

ERBERFCELT, UEBEE2HFT 5
W, R, o, BEEHEESD T VLE2S
BET s HENERICEDbR S, BRI, #ERE
THEESHENICED >N BRIERSHBINS
s, THE, EEMEER 2 AECTEBEEY
BRTEb0»r o RELHALL. $LRERES
BEFEEB XU T/CItLDHELR.

FHER T P. acnes KT-28 #ROFIEBEESE X 5%
EFBBRCRED b0 T, BRIV THRE
T3kl VIEBEEEMETIHBELT,
%3 P. acnes KT-28 #rD B #HAFHE & FUEBEMORE
BEBRE L. SEMEEOEEMIC, HEBGED
EEOZIIED S olzhd, ASEEEREE, S/
AT, BBEERLARLEL, »D T/C OfEs
BLE<, BOREBELE,NRD S i O THEERH
ZASRERI L BRE L. B EERT B0 EHFE
W ko THEAEHEL, ELLEE EERE
) O (L CHEAMERE, BEETRT
) A, EBEE AR LER, BREE R
WEER, Tbh b, P oacnes KT-28 tROMifass (£
B4 B CHRWIEEEESFED shiz. Lal,
EEEOCBSHRTIIERNT 5 LENCEET 2T A
BHoNLTH, WEBEZ 3g/50ml » 5 3g/
200ml & CELEETEBRERAL. B0 TH, 3g/
70ml iEEL B, Thbb, 43mg/ml OBED Y
D% VEEERSES LT, AELREICL 5
Ly dnd BEEROEML AAMGIE Az, 2

DOBEERF VB I L. 20X, P acnes
58 FEBEEOENRGIC DWW T, Scott®)
T2 IO CEEENFEET 20O TR s #;
shic. BERSICL I ABBEHCHBEESR L L
T, BEOLODEMLEZL SN H25) VY ERE
fan—EcHEBT Ik EEZISATY
5™, F7:, 3g/200ml WEBEMEL B, Tabb,
15mg/ml DEE 22 LFEFEEZZEL CETL
7o, FERFCHIREICHERE NIRRT 5 ONR
o), BEAERLroE%EE L, ThERY
WD DVWTEREIT-2. P Ty rFo
F—P LV EAY ML EASERFRILERSE
HWEEABREHOLOTRVIESEEIEEL, 25
MEFCEALTHERLLZ LY EROEHIE
EECL LEDbDNME. 28, Futr—YELT
i3, /Mg 5™, Romeo ™I & Y BVBRERMR»
LTV, FRERZ OV THBELE 2TV,
PUEBEME 2R L 228, HESEEOHERETR
Aol -

MEDER, P acnes KT-28 BROTUIER E M LMl
BERRSY, Bc_ A F RISV A REBHBDLEbA
7z.

P acnes HilBEEERII T L LT, Y73/ 92/
oV, SV b—R, °¥/—A, JLI—-AEE
LY, T2y, VY IVER, VT I/E
AYVER, FVYY, ATIVEE, SNV VES
HRIFRIYVACBLUS RO VIER (&L
TAVRYIFHVE ThHrLshTwa™. {ilg
BNZFRTY 4 OB DEMENERR, 774
EME O LPS OFEIcEMLTE D, FUEBER D
ARVAR-F (RPN

THIaBEE TR 2 B Wi EFHRE™ TR
WEEEET, BET Y X LB L T L3T4 BHTHik
Lyt2 M THEOE T HRED sh, EREEHTE,
BERAM © 4z L3TY BT, Lyt2 Bt THIN
OEHEEFE 7. L3T4 BAETHE L D3 Lyt2 B
THIRED LENEL VI LIk Y P acnes KT-28 #
OWMEEEEIZF S —THIEOE®HICEELTHLL
#Zz o503, L3T4 BHETHEECEL T ERRILT
WZLODEEOERIR Dok, Lal, ~V
SN—THRL ZASLOBEES L TR D LED
nah, TARKELTIR, SR oCHENE2ETS.
RIEE9I7 12 L3T4 B TR, Lyt2 Bpte THIARE A
BugBLTWwS . SEOERERTE, #53HH
wHICBREEERLE. TOBRESEHEL TREE
bbb o TETFTEEH TS, JhBLTETH




P. acnes DYEEEN 891

HOBEHER, BLUERDT 4 —F « vy 7HRD
#zon%. £, RERTHRTHEOD Lyt2 BET
mm,mT4%ﬁT%@ﬁﬁﬁTbﬁ%ﬁtE£ﬁ&
wr ki, EEBERTE (158 B LR cEBEEH
BIILTWB I EE—BL T, EREROMES
FURESEEOREC THRSERCEEY LTy
suvorEashd. Tuttle 5%, Bonford 5% i34
gy A TRESMED Y 287 7 U Y AOHUIEHEE
HamET s e b THIRAENET 2EBTHD &
LTWwad.
FEABZOFR BV T L RER K, EEER
mE Y Vs SR sl 2 ORI E PAP
EEAVTRRELLEZS, ¥7—, Ty ¥—,
AT E Bbh 2 HilaRERELE T 2 TH
BRI BEL T, BEORMEL S P oacnes
KT-28 e HBBIER B ENEETH D, MiEkR
ERERCES L TVL A I IR,

eIz Streptococcus, Staphylococcus, Lactoba-
cillus, Corynebacterium, Peptostveptococcus, Peptoco-

ccus, Neisseria, Bacteroides, Veillonella, Micrococc-

us, Propionibacterium, Fusobacterium % 5@ DM &
PEEEE LTEELTWAE®. IFETASOHER
OFEBIEELHE & 1L Fusobacterium, Veillonella,
Peptococcus BHIBBEE2E T2 Z 8 kESNT
WA P oacnes IEEBED 1 DOTHEH, KFET
AEL - AEBEEEET A L AEL L EL
2. OEBBEHBOSHTHL L EEXDLS
DEEEITEEES2E T2 I L3BICrE-T
waZrrBEbhnd. I OENEEROTERE
HOBEERIZB I 2RBEICOWTIX, Fusobacterium,
Peptococcus T3 HRARESD - Veillonella 3 WA ANE
MTH299 LMEINTHEY, KRFRTRLE X
342 P. acnes WEIBIWZBT 5 Z L83 o7z,

®

ORI & b DB Poacnes KT-28 #RE &
OFEEESE S ICR v cBHELIz -1 ) v
CiAkmEMRD, v o — < 180fkE, B kU BALB/c
YU RCBEL A A AFIRROBREEIC OV TR
Bl 5o AERORIEERERZRE LROR
REB/T.

1. P. acnes KT-28 #: TF 48RS fE R L~
) UMEEEESL L, Y a—<180fiE, =— 1
Vvt AR £ O 2 2 ARBE O BEIRUER I L
TXBEE L i L CEBERT19.2-34.0%, T/
ClBWLTIZ128.1-137. 4% EaRL, ELWIE

3

BEEERED.

2 . 1000ml DASEERIEBEIE, S5F 5> h - HES
ERABHBOWE EFEE, 3.0g) 50, 70, 80,
100, 200ml @ PB #hnx, HUEBEE ST LE
® 50ml © PB #MAB&rkeEEEHOBIM
DG (EEE R 17.8—70.9%) B L UAEEBEHOD
HEE (T/C; 133.6—147. 7% A1) @ 5, bl
BELLHEEEEERLL. ZOBRTEE T0ml O
PB (i L - LB EESRd o, 20
MBI EEBENEETS TR,

3. BERBERLELE > BEAMREECLEL
rraEEEEsE L L (EBEEE, 20.7-
26.2%: T/C, 127.6—146.2% LA k), 12 —=180#
f, BEUZ—AY v EKERRICEEORERE
rEHBLDLAONT. F, KA LAEE
B, BERLBECEEL TV E2EER, BRERED
BIEALEBIRL /2.

4. 5 UEASERRLREEEHIERMCNL
BRRSEALIE % 7T - 7228, PUEBEHOBBERAD >N
Eholz.

5. BEASRBRELESS HIERSE A X AR
HEgey 2 EE5T 5 Lyt2 B THEOEEL L
EnEbs5niz.

6 . REMABEH RN LEER, BEORERL
EHEETNAEELRSH CREEIROMET,
Lyt2 Bt THERD, LaT4 BT EEL T2 580
Uy REROEBEBED NI

7. EDORED S, P oacnes KT-28 BROTLEEY
HOREIZFFRIVALTHY, 2OFRREE
NEETCREZRPEESL T b0 EEZ SN,

# a3

BERP 5 IIA, EFEOHEEERBD £ LI BHEE
HESHIEBA N, KEREEFARERRIC B W TR AER
EoieE, EEHE B0 £ Lo RELARRF R RO X
DEERA ABEAR LT, /0, BB, HiEE, AL
TEE $ U REHEY e, A8, ATFREITI
B0, EH RO AR OEA BT REE I ES
Ll L.

KRBT OEE O L, EHIGEFAE EA T RF 2R
2 (), BEF63EH61 M FUAME ¥ 2R S (LD, SFRITHE
FEASE AR SRS (BRI cBuTRERLL.

X [

1) Yamamura, I., Sakatani, M., Ogura, T. &
Azuma, I.: Adjuvant Immunotherapy of lung
cancer with BCG cell wall skeleton (BCG-CWS).

Cancer, 43, 1314-1319 (1979).



892 n

2) Yasumoto, Y., Manabe, H., Yanagawa, E.,
Nagano, N., Ueda, H., Hirota, N., Ohta, M,,
Nomoto, K., Azuma, I. & Yamamura, Y.:
Nonspecific adjuvant immunotherapy of lung
cancer with cell wall skeleton of Muycobacterium
bovis Bacillus Calmette-Guerin. Cancer Res., 39,
3262-3267 (1979).

3) RAEWH, FAE—, K B, TEE—MB, I
Fi— : BRSO TEEEM BT 2 IFRE 7K,
Eubacterium lentum OFEBEA <7 b 7 4. HHE,
41, 93 (1986).

4) FEEH, BAE—, NER—: BREEOHE
ECET A WESEL2%, Eubacterium lentum
(TYH-11) 0 EEER C RIZTHEIC DT . B#llEE,
43, 123 (1988).

5) Shimizu, T., Nomoto, K., Yokokura, T. &
Mutai, M.: Role of colony-stimulating activity in
antitumor activity of Lactobactlius casei in mice. J.
Leukocyte. Biol., 42, 204-212 (1987).

6) EH@=: Fusobacterium KO-31 thoHE LB &
VEERAOTEEFERIzO>WT. — 1 —. BIEHR
BRE S 11E8E0%, 11, 94-104 (1981).

7y EHE=, hREEB: -1 ) v EEKES LU
PE — 180 BB N B Fusobacterium nucleatum
KO-31 %O HEEBFER . AN ERREF S 12EHET
$%, 12, 139-145 (1982).

8) Tamai, K., Nakao, J., Takematsu, K. &
Nakagawa, K.: Studies on the antitumor activity
of Fusobacterium nucleatum strain KO-31. Microbi-
ol. Immunol.,2, 163-165 (1982).

9) Tamai, K. Nakao, J., Nakagawa, K,
Watanabe, K., Sakashita, H., Nishiwaki, Y. &
Nakashin, T.: Antitumor activity in the culture
supernatant fluid of Fusobacterium nucleatum
strain KO-31. Jpn. J. Exp. Med,, 5, 251-256 (1983).
10) Tamai, K., Watanabe, K. & Maeda, T.:
Antitumor activity of sediment fractions from
Fusobacterium nucleatumn culture- supernatant. Jpn.
J. Exp. Med., 4, 159-170 (1984).

11) PEFEE, ERE, EH®= Fusobacterium
nucleatum OFEBWE OERBECET M. &
SEERYERT, 13, 55-60 (1983).

12) EiRiFs, ERRERE, JDEX, RHEE, EH
®@=: Fusobacterium nucleatum O¥EE _LIBEWF DH
[EEYE O BT 2 MET-2-. AR RREN,
13, 47-55 (1983).

3

13) ESIFHE: Fusobacterium nucleatum O HiEEY
BT aHfE. TeESE, 93, 316-329 (1984).

14) TEMEEE: Fusobacterium nucleatum KO-31 Dl
EHREEERCETIREY. +2ESE, %,
190-203 (1986).

15) SPEFWE, EH M@= Fusobacterium nucleat-
wm KO-31 %% LE» oMl L e fUEBEME O R
BT 5 ME. RAEEBRED, 16, 113-138
(1986).

16) BETTORE: Fusobacterium nucleatum KO-31 OJg
ESEZREFCETHE. +E£ESEE, 95, 191-203
(1986).

17) $)FESE, EHR= ESEEOTEEFER B
T 3. BNk Vellonella parvula TEV-1 %0
-y e AR T S FUEBER. B,
37, 379 (1982).

18) fhIEE, EHBR=: Vellonella parvula
TFV-1 #kDx— Y v EEAR T 2 HUEBER.
ES M ERRENS12E 0%, 12, 122-127 (1982).
19) $IEE: Veillonella DEBECET 25
g2, +LESEE, 93, 587-598 (1984).

20) AKBZEx: Veillonella alcalescens DHBEEY
wHET s EBRAME. FEESEE, 9, 497-509
(1987).

21) 3R FERA: Peplococcus magnus DFIEEIEMERL
B3 2. +2£ESEE, 93, 147-158 (1984).

22) Halpern, B. N., Prevot, A. R., Biozzi, G,
Stiffel, C., Mouton, D., Morard, J. C,
Bouthillier, Y. & Decreusefond, C.: Stimulation
de lactivite phagocytaire du systeme reticuloend-
othelial provoquee par Corynebacterium parvum. J.
Reticuloendothel. Soc., 1, 77-96 (1963).

23) Halpern, B. N., Biozzi, G., Stiffel, C. &
Mouton, D.:
administration of killed Corynebacterium parvum.
Nature, 19, 853-854 (1966).

24) Woodruff, M. F. A. & Boak, J. L.: Inhibit-

ory effect of injection of Corynebacterium parvum

Inhibition of tumor growth by

on the growth of tumor transplants in isogenic
hosts. Br. J. Cancer, 20, 345-355 (1966).

25) Biozzi, G., Howard, J. G., Mouton, D. &
Stiffel, C.:
reaction induced by pretreatment of the host

Modification of graft-versus-host

with M. tuberculosis and C. parvum. Transplantati
on, 3, 170-177 (1965).
26) MRIEHE, AkWEE, HE & FRE—. "




P. acnes DHUEBEN 893

W, aBREE, FH—=, TERE: BEBEOHRE
R T 2. O, 15, 39-47 (1969).

97 IREREME, F& W, FERE, FHE—_: BF
offt~w 4 b4 Yy REREOERBE. BOWH,

19, 241-248 (1973).

28) O’Neill, G. J., Henderson, D. C. & White,
R. G.: The role of anaerobic Coryneforms on
specific and non-specific immunological reactions.
Immunology, 24, 977-995 (1973).

29) Adlam, C., Broughton, E. S. & Scott, M.
T.: Enhanced resistance of mice to infection with
bacteria following pretreatment with Corynebacte-
rium parvum. Nature, 235, 219-220 (1972).

30) Swartzberg, J. E, Krahenbuhl, J. L. &
Remington, J. S.: Dichotomy between macroph-
age activation and degree of protection against

Listeria monocytogenes and Toxoplasma gondii in
mice stimulated with Corynebacterium parvum.

Infect. Immun., 12, 1037-1043 (1975).

31) Warr, G. W. & Sljivic, V. S.: Enhancement
and depression of the antibody response in mice
caused by Corynebacterium parvum. Clin. Exp.
Immunol., 28, 431-442 (1975).

32) Warr, G. W. & James, K.: Effect of

Corynebacterium parvum on the class and subclass
of antibody produced in the response of different
strains of mice to sheep erythrocytes. Immunolog-
y, 28, 431-443 (1975).

33) Scott, M. T.: Biological effects of the
adjuvant Corynebacterium parvum. 1. Inhibition of
PHA, mixed lymphocyte and GVH reactivity.
Cell. Immunol., 5, 459-468 (1972).

34) Woodruff, M. F. A. & Dunbar, N.: Effect
of local injection of Corynebacterium parvum of the
growth of a murine fibrosarcoma. Br. J. Cancer,

32, 34-41 (1975).

35) Scott, M. T.: Corynebacterium parvum as a
therapeutic antitumor agent in mice. I. Systemic
effect from intravenous injection. J. Natl. Cancer
Inst., 53, 855-860 (1974).

36) Scott, M. T.: Corynebacterium parvum as a
therapeutic antitumor agent in mice. I[I. Local
injection. J. Natl. Cancer Inst., 53, 861-865 (1974).

37) Fisher, B., Wolmark, N. & Coyle, J.: Effect
of Corynebacterium parvum on cytotoxicity of
regional and nonregional lymph node cells from

animals with tumors present or removed. J. Natl.
Cancer Inst., 33, 1793-1801 (1974).

38) Houchens, D. P., Johnson, R. K., Ovejera,
A., Gaston, M. R. & Goldin, A.: Effects of
Corynebacterium parvum alone and in combination
with adriamycin in experimental tumor systems.
Cancer Treat. Rep., 60, 823-828 (1976).

39) FREREHE, HEEM, FE R, XBEEE, UK
Bk, W T, FEEZEE: REM%2 ) A LEFEEN
M. BoHas, 91, 438-445 (1974).

40) PREREE, FrE &, URIH, k& €, RHE
ET, ¥R M RERBEOUHNS. BEOSH,
96, 402-409 (1976).

41) PREREME: HEE oV A 0REEC O WT. BD
$Ha, 98, 693-698 (1976).

42) EEES: HEM2 ) AOTEBERCEEN
#BECHET 5 RBROFE. LBKRES, 27, 840-871
(1979).

43) WWEEIR: SEME oV A LIS AR OBRICE
T3 ERITE, E—REASACS T 2HAMNRK
DwT. LBEKER, 24, 1-17 (1976).

44) WERERC: BREDY A B AROHAICE
T3 EBIIFE, FTRERISA BT MR
S2WT. REBKERE, 24, 19-35 (1976).

45) Azuma, I., Sugimura, K., Taniyama, T.,
Aladin, A. A. & Yamamura, Y.: Chemical and
immunological studies on the cell walls of
Propionibacterium acnes strain C7 and Corynebacte-
rium parvum ATCC 11829. Jpn. J. Microbiol, 19,
265-275 (1975).

46) Scott, M. T.: Failure of Corynebacterium
parvum presénsitization to modify the antitumor
effects of systemic and local therapeutic injections
of C. parvum in mice. J. Natl. Cancer Inst. 56,
675-677 (1976).

47) Scott, M. T.: Potentiation of the tumor
specific immune response by Corynebacterium
parvum. J. Natl. Cancer Inst., 55, 65-72 (1976).

48) Fisher, J. C., Grace, W. R. & Mannick, J.
A.: The effect of nonspecific immune stimulation
with Corynebacterium parvum on patterns of tumor
growth. Cancer, 26, 1379-1382 (1970).

49) Christie, G. H. & Bomford, R.: Mechanisms
of macrophage activation by Corynebacterium
parvum 1, In vitro experiments. Cell. Immunol,
17, 141-149 (1975).



894 fm

50) Woodruff, M. F. A., Mcbhride, W. H. &
Dunbar, N.: Tumor growth, phagocytic activity
and antibody response in Corynebacterium parvum
-treated mice. Clin. Exp. Immunol, 17, 509-518
(1974).

51) BHE—&, 810 X, BFI—BB: Kk Y AN
77 ) ADOREMBERICOWT. BiE, 8, 58
(1973).

52) B REER: Propionibacterium acnes C7 HIIEEE
% (CWS) i EEENE. RIRAESE, 33, 33-42
(1978).

53) HEHE i, FHH:HEKE2V RANT TV T L
Dk MEEL D OIBRE L Z OHEER. DRSS
5, 38, 294-299 (1971).

54) MEEERT, RNIAEK, REELE, BB 5, BB
BF, KNER=: Corynebacterium liquefaciens DL
EEMEDWT. B ki, 3, 677-686 (1976).

55) % M b rEEEPRETIERED Y AN
77V AQHIBEWCET 2H%E. BRAERE, 63,
494-511 (1972).

56) H. L. Ko, W. Roszkowski, J. Jeljaszewicz
& G. Pulverer: Comparative study on the imm-
unostimulatory potency of different Propionibacte-
rium strains. Med. Microbiol. Immunol., 170, 1-9
(1981).

57) Okamoto, H., Shoin, S., Koshimura, S. &
Shimizu, R.:
streptolysin S-forming abilities of hemolytic
Streptococci. Jpn. J. Microbiol,, 11, 323-336 (1967).
58) MAT=ER, THEMEE, WK T, EH E, &
B, ABEE: SUEICET 2 EERIATE, 263k,
Streptolysin-0 DA DFELREE F T 5 W EE O R/IE
WZoWwT. &XREKEHR, 23, 61-66 (1965).

59) EHR=: OENRIEERRE. RREERRE
REWE, 15, 247-254 (1985).

60) EHME=: OREARSMEERRE. EEER,
5, 169-180 (1986).

61) EHFE=, FHIEF: OENBEIUEEOWE, £
1HRaESE Mt OMRE . AOERSEE, 19, 495-504
(1970).

62) kB TH: HATHFRIATL 2 ABEEEE
R—ER, XEEOLEEFHE, 8, 9-21 (1987).

63) SHFIENX, &R RE: BRRTERE, $29
f, 234-235 H, &RHMERSH, BT, 1983.
64) Geran, R. 1., Greenberg, N. H., Macdonald,
M. M., Schumacher, A. M. & Abbott, B. J.:

Studies on the anticancer and

Protocols for screening chemical agents and
natural products against animal tumors and other
biological systems. Cancer Chemother. Rep., 3,

47-52 (1972).

65) BE X:HEFOEIN L REHEORS. HiE
KIORFE L zORIGH (&, BHO, CHA, &
W), BIR, 2528 H, Y412 VA7 3 —5 A, &
=, 1978

66) Lefkovits, I. & Pernis, B.: Immunological
Methods. Volumell, 2nd., p213-240, Academic
Press, New York, 1981.

67) BB Z:7o—FAbMAN)—DOEH. 7o
FA AN =AY Ty (REER, BF %,

BPRIFNEAR), BB 1HR, 97-151 8, ¥ > 2V R 75—
L4k, EE, 1984,

68) BECHRBAFEZNFEPHER: HWEALY
EROED A, E6M, 180 H, EXEEBR, ¥,

1986.

69) BICHBBAREFTFEXHER: HEERAR
BADEDF, #E6M, 310-320 B, EXER, =X,
1986.

70) Busch, W.: VIL Verhandlungen #rztlicher
Gesellschften. Berl. Klin, Wochenschr., 5, 137-138
(1868).

71) Coley, W. B.: Contribution to the knowledge
of sarcoma. Ann. Surg., 14, 199-220 (1891).

72) Reinhard, E. H., Good, J. T. & Martin,
E.: Chemotherapy of malignant neoplastic
diseases. J. Am. Med. Assoc., 142, 383-390 (1950).

73) T & KEEIEHEFOF L WwHEHR A
7Y —= v FSHRiCOWT. EE{BE, 11, 1134-1139
(1984).

74) O’Toole, C. M. & Davies, A. J. S.: Pre
-emption in immunity. Nature, 230, 187-189 (1971).
75) BHME, TH f: S EEEREHEEL. BE
DAL L (R, W1, 8RR, 58 LA, 204-206 H,
R {LFERA, BEFE. 1976.

76) Romeo, D., Girard, A. & Rothfield, L.:

Reconstitution of a functional membrane enzyme
system in a monomolecular film I, Formation of a
mixed monolayer of lipopolysaccharide and
phospholipid. J. Mol. Biol., 53, 389-475 (1970).

) E OmER: MEEARSOTIEREENE, Bt
B, 11, 2691-2699 (1984).

78) HEEEF, BN E: THROSE. RAREE
(ILFHE—, HHEEHR), 5 1K, 1830 B, #H{&t




P. acnes OFEEEY 895

ExEpE, R, 1988

19) REMZ, Mz B: BREOHE. RAREYE
(R, SIEHE), 5 1k, 246263 H, Hots
L, B, 1988,

80) MIHRAK, WREF, FNEd, =€, BK
%3, BIR—, &BEL XE I, T o, T
HBEAH, REEE, FAK= Corynebacterium
paroum DEEESC B 2 HEBHROERBT .
HiE&45mRED, 119 (1986).

81) Tuttle, R. L. & North, R. J.: Mechanisms

of antitumor action of Corynebacterium parvum.

Replicating short-liver T cells as the mediators of
potentiated tumor specific immunity. J. Reticuloe-
ndothel. Soc., 20, 209-212 (1976).

82) Bomford, R. & Christie, G. H.: Mechanisms
of macrophage activation by Corynebacterium
parvum 11 in vivo experiments. Cell. Immunol.,
17, 150-155 (1975).

83) Newman, H. N.: The Microorganisms of
Dental Plaque, Dental Plaque the Ecology of the
Flora on Human Teeth. Ist ed., p8-21, Charles C
Thomas, Illinois, 1980.

Studies on Antitumor Activity of Propionibacterium acnes Strain KT-28, An
Isolate from the Oral Cavity Ryuzo Kato, Department of Oral Surgery, School of
Medicine, Kanazawa University, Kanazawa 920—J. Juzen Med. Soc., 98, 879—896 (1989)

Key words anaerobe, antitumor activity, Propionibacterium acnes
Abstract

Antitumor activity of Propionibacterium acnes strain KT-28, an isolate from the oral
cavity, was examined by using mice inoculated with Sarcoma 180, Ehrlich carcinoma or
Meth A cells. Antitumor activity was evaluated by the ratio of mean tumor weight of the
mice injected with each preparation to that of control mice (tumor weight ratio), or ratio
of mean survival days of the mice injected with each preparation to that of control mice
(T/C). Formalin-killed cells harvested from 48 hr culture in Tamai-Fukuda medium
showed stronger antitumor activity compared with those from other cultures. Bacterial cells
harvested from 48 hr culture in Tamai-Fukuda medium were disrupted by ultrasonic
treatment and then separated into supernatant and sediment (ultrasonic sediment) by
centrifugation. Only the sediment showed antiumor activity. When the concentration of
the sediment was 3 g/70 ml, the antitumor activity was the strongest; tumor weight ratios
were 17.8-28.3% and values of T/C were from 133.0 to more than 147.7%. In order to
purify the antitumor substance, the ultrasonic sediment was digested with trypsin and
pronase (protease-treated ultrasonic sediment). This preparation showed strong antitumor
activity to all tumor cells tested ; tumor weight ratios were 20.7-26.2% and values of T/C
ranged from 127.6 to more than 146.2%. Furthermore, lipid was removed from the
protease-treated ultrasonic sediment by treatment with a mixture of methanol and
chroloform (lipid-free ultrasnnic sediment). The antitumor activity of lipid-free ultrasonic
sediment preparation was nearly the same as that of protease-treated ultrasonic sediment
preparation ; tumor weight ratios were 20.7-29.7% and values of T/C were 124.7-140.2%.
Immunological examination revealed that Lyi2*T cells increased significantly but not
L3T4*T cells, when the protease-treated ultrasonic sediment preparation was injected into
mice with the solid type tumor of Meth A cells. Histochemically, it was found that
L3T4* and Lyt2*T cells had invaded the tumor region of the mice injected with the
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protease-treated ultrasonic sediment preparation. These findings indicated that P. acnes
isolated from the oral cavity as well as anaerobic Corynebacterium in the skin and bone
marrow have antitumor activity, and also that the entity of the antitumor activity may be
peptidoglycan of the cell wall. Furthermore, it was suggested that antitumor activity might
be related to the immune system.




