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Eubacterium lentum (E. lentum) ATCC 25559 Bk B 1A S AL FiE # (supematant of
sonicated cells, Sup-SC) DG~ R ic T A HEBEEE®, = — 1Y v £ EAXKEMR (Ehrlich
ascites carcinoma cells, EAC #if&), 1 72— < 180#ifE (Sarcoma 180 cells, S-180 #iif@) B L U X X A
i (Meth A fibrosarcoma cells, Meth A i) OERE % v THRETL 7. FUEBENE I, &ERE
Epter AONBE Y AN T AEBEZOL (EBMEHERE), b2 FHEFAHROL (T/
C) CEEE L 7. B — B HE SIS RER Y S B O HE LER, B L UBTRBEERDOEDL
FEW (Sup-SC), BLEZFh ZhOHEEEN %, EAC #ilts & O S-180 HikT % - TIRET L 726
£, Sup-SC EBEROME»nRb s>z, 2 I CRALED LY / —VE45 (ethanol fraction, EF) i2
SWTLERO2EES L UHERZD Meth A HIB TR~z 25, MU EEEERERTII.7-
46.1%, T/C T136.7—139.6% LA L O FEBEMEHED 5. )RiZ EF % pH2.0, pH4.0, pH6.0D
% pH TEBEAMB L AESII DL TREEMBE THEREE 2B~ ze 25, pH6.0ESICEBEME
BRI % 739.0—58.5%, T/C T132.2—139.4% LA F OHEBENE 41§ S /e . B pHE. 0BT 2 HEE
ML, BEE 4ER (3.5, 7.5, 15.0, 22.5mg/ml) 243 THE - KIEEEE &% D Meth A #ilg
THELZ 2B, 7.5, 15.0mg/m] BESSECBLCTEEEROMGNASAT. Z2LT, £0E
BED 22.5mg/ml HE5HTIEC Y ADEE, £-{EEBED 3.5mg/ml TIHEZOMGI»A >hikdro
Ieds, HEBESINTAEHESEET S Z atRan . LFERIZI0CCOMBIZ LD
FEHLEARLI LS, 2O0XRBIBATRRZV I LN SR, FEROR7ANOKERE
2HAN, BEENS L UEENO SERIZST Meth AfIlsERAVRET L 22, BERBIZL2H
SR TEBENMOER IS SN h o7 (EEEMEEIER, 30.3~35.8%). 7 pH6.0E S %HK
5Ltz AT, BB L3T4 BH THIEOEY 2 B REARTFHICED Shi:. Dok
F& 0, E lentum ATCC 25559 #: Sup-SC RPIEMIEHZE L TH D, FEHIIRRERSEEL
TLaZENRBEENT.

Key word anaerobe, anti-tumor activity, Eubacterium lentum

HEEYMBEOFRIIZSH b >Tw5E. 51 DEFEYBERTIHEEET T30 E2TOVE
BRICEMEFRM L CRIITSE, BrOWECRA DORETH 1.
TL32, RAVOTTHRLE L » 5 % OHIEBEIC IOMEMOREBFERAC DL TIE, 1868F

BEHEN L OMMEMTH S . M FLEEWE Busch"OF#BICBEL-AERENEROUEL A
PRMEECN T A®E LCHAT A Z ik, AM e T AEEICERL , FDHK18984EIZ Coley i3 T

Abbreviations : ABC, avidin biotin peroxidase complex; AFTF, agar-free Tamai-Fukuda;
CL botulinum, Clostridium botulinum: EAC, Ehrlich ascites carcinoma; EF, ethanol
fraction ; E. lentum, Eubacterium lentum : IM, intramuscular ; IP, intraperitoneal ; IT,
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B oML EIMMELY vy ERE L BE L ORSEE
BB THBESRL Coley'stoxin #EE L, #HOED
BleRE L. ThliE, BroMEYOLESR, XHE
H5VREERSORERSEMRA S L, ERS:
MbPFSBOMEREN LTSN TEL. 2L TH
BOBEGED VI TOEERIOH 2 b DIk, EKIC
EOoTHIRERBIE0D T EMEEEEL, £k
DRECEERMFELTZ2 I eMMoNTL B LI
BoT&ERY. Lol, FDIEFEALIIFEEECH
TAARETHY, MEMBEC L 5TIEFEEOHE
13, Clostridium, BRM Corynebacterium D —ERIZ
BRINBICTERNIO,

EE, BEOMEZROIHS 1T, DEEORERE
IVBERCSMINIMEANE S 7 LEEE Fusobac-
terium WCEE L, ZOHUEBEEORT 21TV, B8
LEBRPCHEREEYE 2R L. E2Z0XR
i MERRE S TH 5 U REEEE (lipopolysace-
haride, LPS) TH 5 Z &£ 2B S iz L729. LD
EHFSOMRICHERL, EEOMRETCHEEDOR
SEFBC DL THBEEEEORE R 3h, VI 4k
HWED Veillonella™, 75 LABMWED Peptococcus™,
Propionibacterium™® BHEEEEE2E T2 2 & %8
shIzahi.

EFEUAFRT, OEHNEEEO—ET, BIES
SLBEBHRE TH B Eubacterium lentum (E.
lentum)® 2 DWW T OFEBHEEORE 21T 2.

HEE L UHE

1. EREHk

EERIZIZ E. lentum ATCC 25559 #k (IR KEEE
EiEAETILEEaBE L0 aE) 2EHAL:.

II. EREH

R # 12l , EH — 8 HE 5 (Tamai-Fukuda
medium, TF 3##h) (= v A 1, BEHR) B LU TF M#KE
FERFHEH (10% MK - 2 %R TF 5 % 6
FAL7. £h-AEEciy, EX%Kk v TF 5
(agar-free TF ##th, AFTF &%#h) 2/,

M. E. lentum EGHNAE

1. HEEs X UHBIEO B

E. lentum ATCC 25559 BRIZEE 0.5m] # TF 8%
i 15ml WHEE L37°CTREE L 7. 48EFRIRSEE
TF MygFERFREMIc 1 A&FE 2% L, BBL 7 &

2%w 7 (Becton Dickinson, Cockeysville, USA) %y,
T37C - BRI T R, I N T 2 8%s
TF #ir 15ml (2§98 L 72, 37°C - 4K 5m)
% TF #2441 100ml 12FEHEL 72, 37°C « 24TFR B R
50ml % AFTF 553 1,000ml i B 48 U 48R Atz 5
Tode. REBRE, EFEICHEIEGH RS20 ()
S—RT, HE) £AVT 6,500xg, 05MELL.
$23% FIEW (supernatant of culture, Sup-C) & b (3
) I L 7. 2512 Sup-C BEYBE T 4 vy -
<4V 27 A HA (FLE ; 0.45¢ m ) (Millipore Corpora.
tion, Bedford, USA) # A\ THRIBEE L 7%, ki
L.

2. BEEALEHEK LI (supematant of
sonicated cells, Sup-SC) »* BT H A EE thip
(sediment of sonicated cells, Sed-SC) D%

AEgEE, BLLTENERCEEEEREK
EIMAE LY 6,500 xg, 2030/) 21T-7. KgE
3.8 (RER) WHBEEEAEK 50ml 2102z, 8%
B EFEs Model UR-20P (20KHz) (h = —#T) 2 Ru
T 200W, 30 EEEKAERTo 7. BERLER
ZoWwT, ETKBROMBA2BRET 21
800X g, 2043MHE L 72, RIC LT 258 O 2B
50-A (EAFSIERT, BE) T 10,000x g, 205/ME
DL, Beni EE®R%E Sup-SC, it#E#% Sed-SC ¢
L THEEEAREKICEEBL ERICHtL 7.

3. Sup-SC »x ¥/ — i 4} (ethanol fraction,
EF) 0#H%

Sup-SC ix#izy / — L 2BEN60% EHB LI
mz, EoER%E I CTT-RHBELL:. BER &
BT 10,000xg, 203MELL, BoRkitEs
EF ¢ LTHEEEREKCBE UERIZHRL .

4. FEAUEREICLS9E

EF 22g (BEE) 12 1/15M HEEEERE H0
(phosphate buffer, PB) 50ml 2% , 58 L E#
L 7% 10N HCl #hnx CE¥ D pH %26.01cFHEL
fz. 4°CTT—REEL 2% 10,000xg, 202 HH
BLET, Bt (BER1.2g) % pH6.0M
SE LT PBIzEBE L TERBRITHL . HHELELD
¥z, Fio 10N HCl #fnz pH4.0 £ 42 551
B 7. BB 4CII—RBEL , B 10000xg,
205 BE L L, BoNthE (BEE 0.79) % pH
405 = LT PBizBEL TERBRIHLL. AR

intratumoral ; LPS, lipopolysaccharide; Meth A, Meth A fibrosarcoma; PB, phosphate
buffer; S-180, Sarcoma 180 ; Sed-SC, sediment of sonicated cells; Sup-C, supernatant of
culture ; Sup-SC, supematant of sonicated cells; TF, Tamai-Fukuda
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pH4. 0 S % 7 e D S8 L 705& O EYE WG i 10N
HCl #fmz T pH2.0WCFREEL 72 BB 4°Cle—KE
£, 10000xg, 202fELL, BoN/WE (BE
£0.29) % pH2. 0@ & LT PBIZEE L TRBIC
L.

F7-HEIGT pHE.0 B> 2 RGRZBR L, FHFHKE
PB B L BRI L.

pH6.0 EAOHEBEED AL EE ORI, pH
6.0E 5> 2 100°C, 1043FIMNEAT 2 2 Lo X D T 7.

IV. REREM

AEF v =R« U N—FAEH (BER) »5HBA
%, EEOMEZOGHWAEE TREILD -0,
Hom U 1 BHEEAE L 58D ICREZY X (f
#90—26g), 5:EE®D BALB/c H~ 7 R (AE20—22
o) PEBICHLL. ABHLKE Y APEHBICER
TEs koL,

V. BEFHROAR

EFEOPRE THAREEL THE L) v EefEk
fE4#ia (Ehrlich ascites carcinoma cells, EAC #ifd),
L 32— < 1804k (Sarcoma 180 cells, S-180 #ifa) &
F U4 A AMM (Meth A fibrosarcoma cells, Meth
A k) 2RV

EAC #ifgs & Uf S-180 fkuix ICR R~ A DK
P, Meth A #8#8i3 BALB/c £~ 7 A DEMENTTH
B wHREEL . BRIZBL T, ~7 AEERA
T7THMERL - REBEMR K 2 ERBIZRNX
L. 8RER, 720 7 BIHMEREHEE (=L <k,
HR) CHMBREEEED L2 -> Tl 2 EE
L, BROWBEEBREKEMA, 5X107{E/ml O
TP & (F R L R ERICHEL 72,

VI. B~ 2 N{ESE

RUADEHEBMHEBH NN A T 2w LY
Y ws8— Model 900 (KEHER, HH) THEL, £ &
TYy7TLa—LIECTHEBER, RTICHEEOHMEK
(X107 {/ml) (ZFE%E U 7o MIBIREERR 0.2m] A R4 L
g~y AL, 2o EAC #ife, S-180 iz
ICR %<7 2%, Meth A fil91Zi12 BALB/c &+
Z%@L!?‘:.

HEZEEOHE

v#X@“%&TE%E%%@%@@&.M%%&
LD IHLIE, 9HMEREL Ty ADORTRHRMN
(intramuscular, IM) iZ # 11 2 M O HEHE R D 0.2ml &
EHL, FUEEEEE R L. £/ pH6.0F Sz D
W, EIZIERER (intraperitoneal, IP) #5 & UM
(intratumoral, IT) 5 % & b TiTo 7. REEIZIS
WHEBREA, H2103 PB 2#RSFH L.

1. BBEEICL A2HE
fEEmaEAEg, SRCERL -ENEEOSE %
~EMEECHEL 2. BEERR

[R5 & () = B RAE (cm) X (EBERE(cm))?/ 2

DEERICE DR 1>,

WREEH QLB OFYESER & NEHEOF
HERER LB T, EEEEEERLEEL, @
IEEHB0% U EDOHE, *OFMICH L TEBIRE
HHY L. WEORKBEIE220HZIE2BH &L
o, EERMEE EEOFERELUTITRL 22,

PG I (%) = (1 —(LERO i EEE R/
SRR O FHEREER)) X 100

2. HEFEHRMC L 2HE

AFHEOHEIZOEM e L, EEHEEBMEL -
HEOURO =Y ADEFEBHIC X 0 FUEER %
EFTHIEELE. ZOBRLEBEROEHEFASH ()
ENBEHOFEHEFAK C) O, Tabn (T/
CYx100 (%) = & » THEBZR ZHEL 2%

ViI. EHEOER

EHEOERIT BioRad P Lz TiTo 7.

IX. IR RRRE

1. AR hrFY Yy —xd 0 Bfh

L EBEEEA R 0% <Y LI TEE
L, X774 »YI&EEL, BEMIILuaw
FEYY Y- U REETo R, FBEMBET
TEHREL/:.

2. RERLAF I - ERE

HEME L UREMEIC#N 7 avidin biotin peroxid-
ase complex (ABC) #iZ L W {T- 7%,

FaH L - EEEEEAE OTC 2> /37> F (Miles
Laboratories, Indiana, USA) T@#&, N7 471 R
-7 b THEECHEL, 2V 425y b Tissue -
Tek (74 LR« =4k, $HE) THEY (6 xm D EEY)
B LRI 2 E8L 72 &8 LIR¥fkR L L T1006%
FERLETT A Lyt2 £/ 72—+ L& (Z v b
IgGa Pifk) (Sera-Lab, Crawley down Sussex, UK), {1
<+ A L3T4 €/ 70 —F ik (T v b Ig(:g., bl
k) (Sera-Lab) k3043 MKRTKICI®/z. W TH
2RIUA L L CL00fSE Mo v ¥ 7 v b 1gG ik
(Affinipure Goat anti Rat-IgG) (Jackson Immunores-
earch Laboratories, west Baltimore,USA) k305 =E
BTRIGS®7., Bz ABCHERI Y271 >~
(Vector Laboratories, Burlingame, Canada) * 304K
B8RVt XY Y- YREERBETRER .
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0%, NFBEMET CERELL.
X. MEFNREE
IHOBEEEOTHHEOEORE T, tIRE
%, 7 2BOABEROEDRE ISR —RIE Wilo
xon BELIT-1:. HnBHEEES BUT2EELHE
L.

B #

1. E. lentum ATCC 25559 ¥ iR @& O LiEHR
B UEEORBEEYE

E. lentum ATCC 25559 BrDIUEBEENED LD
S ERT 20 ERD B0, EEER (1,000ml)
ki FiEW (Sup-O), Btk BEHMEL 2EOL
¥ (Sup-SC) (50ml) k 7L# (Sed-SC) 124317 EACHE
M3 kO S-180 BB Y A HETH LD
D, ZOFIESIEN & LB L. I OB Sup-SC
W 50ml OB AR AEAKEMAGE 100ml L L, &
7> Sed-SC 1% Sup-SC DEEBRICHIET 2 £ 22
100ml OEEEBEAE KBRS L. SFERICELE
W0ED=y A &EHEALI:.

1. BEEEEIC L BHE
RUSHIEEEEXAET 2 2 Lz Y ERERE
PHELI K1),

EAC $FRIBMEEER Tt , NERHE & LERE (Sup-C &
5zt Sup-SC#58, Sed-SC #57) MoEEEER

23

OERFISAEHELIVEDSNEI LD, Z0%, &
Az z0ERIEHE LD, 25HBOBE T,
Sup-SC B E5RIz B LTI FHEBERES» 4 5g127¥
¥, NEHOTHESERL®AD L, EBEEERE
R343. 1% ThH N EFBEEOER LIE (p<0.01) 2
Ao, LaLzasts, Sup-C, Sed-SC #5#Tit
wWEHBIC T2 EEEERE IR 2 7.0g, 6.0g, B
BEREIE (F IR 2 11.4%, 24.1% T ETEBEERD
BESMERR» oL, o1,

S-180 Ml ER T, 25RBDBRETOEYE
BE B IR 4, MERE3.2-4.4g (EBEEER
F¥ 4.6—-27.3%) THD, WTNbLHES»REEE
EoMElEED sNL»moTz.

2. AFEBRHIC X DHE

WIEELERPUET 2 L2, REEEELR
AL (R2).

EAC fijafsmER T3, MEEESIEBE ETIZT
NTHEEE L. £7 Sup-C #&EHTI3S3HEET
17, Sed-SC #EHTIIS2HEE TIZTRTOT7A
EESEEL 72, ZAusxtL Sup-SC #ERETIE, &F
A%z E ¢, WERIOEh 2 LiZ60E MM EERFL, ¥
¥ HE0249.5H 8L E, T/C 13135.9% LA ECRESH
B8 (p<0.05) HEEDH STz,

S.180 HIRIREREEER CIx, NEEEFIISIAEEZTIEY
NTEBFEL. %7 Sup-C HSHETIISIHELET

Table 1. Antitumor activity of E.lentum ATCC 25559 preparations : effect on the
tumor weights of tumor-bearing mice in two different tumor cells

Number

Tumor cell® Preparation of Tumor weight? Inhibition®
inoculated injected” . (mean=+SD, g) ratio (96)
mice used

EAC Sup-C 10 7.0£3.5 11.4
Sup-SC 10 4.5+1.5 43.1*
Sed-SC 10 6.0£3.9 24.1
Saline (control) 10 7.9£3.8

S-180 Sup-C 9 4.2+£2.7 4.6
Sup-SC 10 3.2%£2.0 27.3
Sed-SC 10 3.8+2.4 13.6
Saline (control) 9 4.4+3.4

a)EAC, Ehrlich ascites carcinoma ; S-180, Sarcoma 180.

bYA 0.2-ml volume of tumor cell suspension (110" cells) was inoculated
subcutaneously into the back of a mouse. Intramuscular injection of 0.2-ml
volum of each preparation into a foreleg was began 2 days after the inoculation
and then performed once a day during 9 days. Sup-C, supernatant of culture;
Sup-SC, supernatant of sonicated cells; Sed-SC, sediment of sonicated cells.

¢)Evaluation was performed 25 days after the inoculation of tumor cells in mice.

d)(1—Mean tumor weight of treated group/mean tumor weight of control group)
% 100.

*p<0.01, compared with control by Student's t-test.
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o, Sed-SC #EHTHHHBETIITRTOTY A J — LES OB E N
HEBIEL Tz SRS L Sup-SC 2GR TIXHKEL FEBERYEORERW S » T 50,
e 2 JEA60R MM EEFL, e ETE H B3 49.7TH Sup-SC 12T H / — L & BRI H60% 17 2 B BN 2
Pk, T/C13128. 7% LA L& L, EAC MM RIAREE & WERHE LTy 2 — LESD (EF) ORBEBIEEE
#HE (p<0.05) BFEH SNz, EAC i1, S-180 #1883 & 'A% Meth A i
UEDEESR, E lentum ATCC 25559 #R @ Sup- DBTRH L. - OEAES 2.2 (BER) LHE
SCRUHEBEENENGET 52 Laasn  EERLEK S0ml KEBLL. 0L ZOBARER
t g7, 20 Sup:SC OBEHERHEL - HER 53u g/ml TH 7. BEERICI LHEDQT V7 AE
1,659 1 g/ml THoI. R
II. E. lentum ATCC 25559 # o Sup-SC O T % |, EEEECL 2T

Table 2. Antitumor activity of E.lentum ATCC 25559 preparations: effect on the
survival of tumor-bearing mice in two different tumor cells

) Number  Mean Number
Tumor cell® Preparation . .
. .. " of survival of T/C (%6)*
inoculated injected . R
mice used days® survivors
EAC Sup-C 10 41.2 0 113.1
Sup-SC 10 >49.5 2 >135.9*
Sed-SC 10 43.0 0 118.1
Saline (control) 10 36.4 0
S-180 Sup-C 10 44.2 0 114.5
Sup-SC 10 >49.7 2 >128.7*
Sed-SC 10 44.5 0 115.2
Saline (control) 10 38.8 0

a),b) See footnotes a),b) of Table 1.

¢) Evaluation was performed 60 days after inoculation of tumor cells in mice.
d)(Mean survival days of treated group/mean survival days of control group) X100.
*5<0.05, compared with control by generalized Wilcoxon test.

Table 3. Antitumor activity of 603 ethanol fraction (EF) of Sup-SC prepared
from E.lentum ATCC 25559 : effect on the tumor weights of tumor-bearing
mice in three different tumor cells

Number

Tumor cell® Preparation of Tumor weight? Inhibition®
inoculated injected” . (mean®SD,g) ratio (%)
mice used

EAC EF 19 3.4+1.0 46.1*
Saline (control) 18 6.3+2.9

S-180 EF 18 3.2+1.5 39.7*
Saline (control) 9 5.3%1.8

Meth A EF 20 1.8£0.5 43.8*
Saline (control) 16 3.2+1.1

a)EAC, Ehrlich ascites carcinoma; S-180, Sarcoma 180; Meth A, Meth A
fibrosarcoma.

b)See footnotes b) of Table 1.

¢)Evaluation was performed 25, 25 or 20 days after the inoculation of EAC,
S-180 or Meth A cells in mice, respectively.

d)See footnotes d) of Table 1.

*5<0.01, compared with control by Student’s t-test.
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EAC i ER T3, BEI0AEE & 0 3T HEE
LOBOEBEEOEESEA LD/, 25HEO¥
WREEE BRI 6.3 12N L, EF 58T
3.4g 10T E FEBEEERIERII6.1%THD, &
M4 (p<0.01) D SNz (FI).

S-180 HfafEEEER TL 100 HE L Y B OF
DEEEEOERNFENEI LD, 5HHORE T,
WBEO FYEEEES.3g 2L, EF #&58133.2
g & TIESEEIEEII9.7% TH Y AEE (p<
0.01) &SRz,

Meth A $HARBEER T2, 200 HOFHEEE
BlIvfiEee3.2¢, EF f581.8g ThH , EF 50
B\ 5 EEIERERE L R348, 8% TH D L L HER, B
E (p<0.01) REEEEOMAIAED >z,

2. AFABIC L BHE

EF @R %#5 L7254, EAC, S-180, Meth A il
WFAOHBEBEEERICEOT LS L RIEMED
=Wh sz, B, EAC, S-180, Meth A #ifaiEfE~
v A (£200L) 12 EF 5 25 L 728, 60H LA
LiwwRid&z4, 3, 4EETHY, »D T/C b
139.6% LA L, 136.9% Ak, 136.7% A ETH D, R
PLBAEEE (p<0.01) REGSEDL SN (R
4).

LlEn#R, EF 13, EAC g, S-180 #Hkz,
Meth A #if20 3EOEBHFH N L ESEE 2R T
BILENDMLOT.

. EBAEKHC S 5 HPENRESES

E. lentum ATCC 25559 £ EF X N EEHAMLBET
HIEBEEEYEOME 21T\, pH2.0, pH4.0, pH6.0
OBEHZ OV THEBEE 2 BE L. KEBRLE
DEER - FH EAC ke, S-180 #ifg s £ f Meth

23

A HiFIZ oW TITo 7. ZOBREZEST PB 25m]
WEL:. ZOROERBEER pH2.0E 532511 g/
ml, pH4.0 E45#5410 « g/ml, pH6.0 553264, g/
ml TH-7:.

1. EBEEICL2HE

EAC Ml ER T3, 20BHOFEYEEER
MEEEETI23.9g, pH2.0, pHe. OB ESHTIIEL
3.6g, 2.9g ThHhH, EEBEELFIZLT.1%,
25. 7% T EFNBRIMGLEEEISL 21 (&
5). LaLZ&ass pHE.0 EESHETIE, FiyEg
BRI 1.8g 0T EY, EEMEEIEEIIS8.9% 0k
UHE (p<0.01) ZEFEEREOMEIH A S0,

S.180 YRR ERIZ B VW TIT, EACHEOSES
Hk, 0HEO0BEE T, NBRECEYEEESY
5.3g, pH2.0, pH4 . OB 3B 5RO TFHEHEE )
&2 4.4g, 4.6g THYH, HEEEHEEIEZFEIX17.0%,
13.3% 1 £ MBI LEEEIED S b
7z. LUz s, pHOOBE R SRETCIIESER
2.2g \ZT XY, MEBETEMEILEIE8.5% TH VEIE
ERU S EEEEOINE (p<0.01) & s5hi.

Meth A #IfABEEETYH pH2.0, pHA.0E S
BRI L ZIZREEOEEMEL R L, 2000
MBS R I3% 2 4.6%, —4.5%TH D 3EEC
NUEEERWD S>>, pHE.OE RS ET
12, EEERI2.7g, HIEEIL39.0%TH D EE <
0.01) =iM&ElIH A SaL .

2. EEERICLBHE

EAC MEBEER TIx, pHE.0 BAREHTHS

L RIEREIEMNES S, BHEKROHETSREORY

AHEFELTHBY, T/C 12135.3% LA ETH 0 KRS
XL EE (0<0.01) BEENTH SN (R6).

Table 4. Antitumor activity of 60% ethanol fraction (EF) of Sup-SC prepared from
E.lentum ATCC 25559: effect on the survival of tumor-bearing mice in three

different tumor cells

Tumor cell? Preparation Number Meafl Number
. L . of survival of T/C (%)
inoculated injected” . R
mice used  days® survivors
EAC EF 20 >42.8 4 >139.6*
Saline (control) 20 30.5 0
S-180 EF 20 >37.8 3 >136.,9*
Saline (control) 20 27.6 0
Meth A EF 20 >39.8 4 >136.7*
Saline (control) 20 29.1 0

a), b) See footnotes a), b) of Table 3.
), d) See footnotes c), d) of Table 2.

*1<0.01, compared with control by generalised Wilcoxon test.
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Table 5. Antitumor activity of fractions obtained at different pH values of EF
prepared from E.lentum ATCC 25559: effect on the tumor weights of

tumor-bearing mice in three different tumor cells

Preparation

Tumor cell® injected” Nun}ber Tumor weight® Inhibition®
inoculated Fraction obtained . ° (mean+SD,g)  ratio (%)
mice used

at pH of

EAC pH 2.0 15 3.6+1.0 7.7
pH 4.0 15 2.9%1.2 25.7
pH 6.0 15 1.8%0.8 53.9*
Saline (control) 15 3.9+1.5

S-180 pH 2.0 15 4.440.7 17.0
pH 4.0 15 4.6+1.3 13.3
pH 6.0 15 2.2+0.2 58.5*%
Saline (control) 15 5.3+1.7

Meth A pH 2.0 15 4,2+1.8 4.6
pH 4.0 15 4.6x1.5 —4.5
pH 6.0 15 2.7x1.8 39.0%*
Saline (control) 15 4.4+2.1

a) See footnotes a) of Table 3.

b)See footnotes b) of Table 1. Each fraction was obtained by iscelectric point

precipitation of ethanol fraction.

¢)Evaluation was performed 20 days after the inoculation of tumor cells in

mice.
d)See footnotes d) of Table 1.
*p<0.01, compared with control by Student’s t-test.
*¥5,<0.05, compared with control by Student's t-test.

Table 6. Antitumor activity of fractions obtained at different pH values of EF
prepared from E.lentum ATCC 25559 : effect on the survival of tumor-bearing mice

in three different tumor cells

Preparation

Tumor cell? injected? Number Mea‘n Number

. - - of survival of T/C (%)*

inoculated Fraction obtained . . ;

mice used days® survivors

at pH of

EAC pH 2.0 15 37.2 0 109.7
pH 4.0 15 >39.4 2 >116.2
pH 6.0 : 15 >45.9 5 >135.3*
Saline (control) 15 33.9 0

S-180 pH 2.0 15 37.8 0 102.1
pH 4.0 15 39.7 0 107.2
pH 8.0 15 >51.6 5 >139.4*
Saline (control) 15 37.0 0

Meth A pH 2.0 15 36.0 0 103.7
pH 4.0 15 36.7 0 105.7
pH 6.0 15 >45.9 4 >132.2*
Saline (control) 15 34.7 0

a), b) See footnotes a), b) of Table 5.
c), d) See footnotes ¢), d) of Table 2.
*p<0.01, compared with control by generalised Wilcoxon test.



996 m

S-180 #HfZ, Meth A MM BEEBR IS VT Y
EAC fifa DB & L M, pH6.0 BAREHIIB LT
DHEOIEGZIENBD SN 7. pH6. 0EH 2125 L
7z S-180 #AE, Meth A MfE4EE~ Y 212 B 1T,
BR5, 4 EOEFE= Y ABEEL, T/C 13139.4%
Bll, 132.2%L ETHhh uThd HEBCRAEE
(p<0.01) REENTD SN

UEDFER, pHE.0THM & L -8 254 E B S
BEROI B0,

IV. pH6.0E# n A& — RIicM®

pH6 0B RS 2 HASEIE L, BE % 3.5mg/ml
(115¢ g A /ml), 7.5mg/ml 2474 g B E/ml),
15.0mg/ml (495, g EE/m), 22.5mg/ml (742, g B
B/ml) O 4 BRREIZ5ST, AR - RIGEERORE %1T-
Jo. AEERIZIX Meth A MIlE 2, 1H#I5ED<Y
ARERL.

1. BEERCLBHE

BRESHET (85 38~%57H) 12 22.5mg/
ml BERSHIBRLZLHOEHETL, TTO
T AREETEL 7.

BHEOYEEER L, NEEES 4.8g, 3.5mg/
ml BESRSHETIZ4.2g TH ) EEEEME =R
LSBT EFHBRIHLEREREI o, o7 (B
7). LaL%»s, 7.5mg/ml 8 & U 15.0mg/ml &
EREBTIFYEEEENE 2 3.2g, 2.6, MEEHE
PERH IEZR 1% 233.4%, 45.9% TH D EE (p<0.01)
RIERBEEOMENA LN,

2. EFHHBC X BHE

EBEEEOFER LERK7.5mg/ml B X U 15.0mg/
ml BERSETCUH> O EGRYRITD >h, B

3

ERORETE L 1L, 3EDYY XA NEFE LTy
D, T/CiZ&Z131.9%LAE, 136.7%LL ETHh Y LB
REHCEANER (p<0.01, p<0.05) ZEENTw s
iz (K1).

PAEDFER, pH6 . 0B BRI Y XA 57 h 7.5
15.0mg/ml (247-495 4 g EH /m)) DRETHHEE
EHEEERT I NG o7:.

V. pH6 0EH RG0SR & - HEgEY

pH6 . 0B HER OFUEE B S SEMOER ;

50 |

Survivors (%)

*%

0 *

10 20 30 40 50 60

Days after subcutaneous inoculation of Meth A cells

Fig.1. Survival of mice with solid type tumor of
Meth A cells by the intramuscular injection of
the pH 6.0 fraction from E. lentum ATCC
25559. A 0.2-ml volume of tumor cell suspens-
ion (1 X 107cells) was inoculated subcutaneoy-
sly into the back of a mouse. Injection of a
0.2-ml volume of each preparation was began 2
days after the inoculation and then performed
once a day during 9 days into a foreleg. Con-
centration of the pH 6.0 fraction: O, 22.5 mg/
ml; @, 150 mg/mi; A, 7.5 mg/ml; A, 35
mg/ml; [0, PB(control). *p<0.01, compared
with control by generalised Wilcoxon test.
**p<0.05, compared with control by generalised
Wilcoxon test.

Table 7. Antitumor activity of E.lentum ATCC 25559 preparati-
ons : effect on the tumor weights of tumor-bearing mice with
the solid type tumor of Meth A cells

Concentration , Number Tumor weight” Inhibition®
of pH 6.0 fraction of SD, g) tio (%)
injected (mg/ml)® mice used (mean£SD, g)  ratio (%
3.5 13 4.2+1.7 12.5
7.5 13 3.2+1.4 33.4*
15.0 15 2.6x1.2 45.9*
22.5 0
control 13 4.8+1.2

a) See footnotes b) of Table 1.

b)Evaluation was performed 20 days after the inoculation of
tumor cells in mice.

c) See footnotes d) of Table 1.

*p<0.01, compared with control by student’s t-test.
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DEs BB ERF L. RERBIIRERED O
EOHAR (M), EEEERN~ORATES IT) 8 &
FIEHEP (IP) O 3 BEZ D TIRES L 72 pHE. OB 5>
PREEIAE-RGRROBRCETEERRE
370 g/ml B L - EBEHIANIE Meth A g 2 (£
AL, LBI0ED~ Y A EHEMALL.

M, IT, IP &5 HO0BE0FHEBERIIE 2
7.6¢,7.6g, 7.0g, BEEEEHEERIZL30.3%,
30.3%, 35.8%TH D HIWHBHIBE~NFEE (p<
0.05) #Fbl (F8). LrLEds, b EBEHEE
BirEoEw P HE5H L0 OMIEEER &
kol EREGHBRCBOLTHRREERT
bholz.

cpzr kb E lemtum ATCC 25559 # EF, pH
GOEMERIE M IT BX U P wFnOBEEEKIC
BUTHHEBESEEREAL I Bl ol

V1. pH6.0 ERERZNHEEEH ORI EMY

100°C1043hn#h pH6.0 By (EHEE, 370k g/m)
OHIEBIENE % Meth A IR~ 7 A 10 %2 H T
BEL7z. 0HEOEBER1.0g, /- FHEFAK
i#52.6BTH D, FEMNB pHE.0 EARSHE (EBE
8, 1.2g, FHWAEFEBHE, 55.1H) CBE~NERENE
Py (R33N A

VIl HIEBHEEFNFRR

Meth A #ifEiEfE <~ A oxt L, EEMRERER 2
HE» 5 EF 0 pH6. 0B EROHE %2ITH, 57
ABCESE#ZEE L, WEERFOREL .

NBHTIE, BRARLEE T 3 SR EBER R
KHREL, KAOATRE, SROZIEENS SNz, &
Fo, NEREFEEE LD L) oS HREDREMREHE
BE®EMo7. JHUIn L, EREEHTE, BE
HENB L2 OFEICERHLY > N BROBRE LR
o, MECHT 2 EBEMEOBERILEAS »2/h sl

GToTWaFmRMA LN (H2).

B BERaokR, BRESHOERHEMICRE
L) v BROREH0s LIT4BHETHRTH S 2 &
Mootz (B3).

= =

HE I L 3 FEEEE I DL TOFRIZE S, 1868
#£@ Busch®iZHRE D, BPEDCHFTH BT b S
Streptococcus pyogenes DRBFDEHNAREREDE
BOWYLEETZ LA REI R, BIZZInD
FBL7: Coley's toxin? i EE s h, BEEREDHE
nEHSNT. IO L RBEOREREOER
RolrELRTEN, UKELOWRPRESNT
W13 . iz Reinhard &2 {3/NEBMFERE & BRYEE
WEEL, HREELEZ LODOTSRBHAERBIED R
KEZI-2TLwBEHEL TS, BECREZTE
BCG, Streptococcus, RIGEEHE O L &
n, £ONOFABE» RREBRKERICO0bRTL
prs chSEBTRLFREECETZ 0T
HO, BEEHEECHET 3R Clstridium®™, BE
¥ Corymebacterium™™® Z\Z DOV THEESNL TV S
P THEYz .

R,
Lactobacillus, Corynebacterium, Peptostreptococcus,

Streptococcus, Staphylococcus,
Neisseria, Bacteroides, Veillonea, Micrococcus,
Propionibacterium, Fusobacterium, Eubacterium %
SEEOMBESEER E LTHEEL TS, RS
PR EREMOESIC LD, OENREEREL, S O
SEEOOMEIEEI->THEY, EHP L EOR
HRGWE DB IZREMHO BRI RO SN, 18
M EERA DS QBB TIH40. 9% HHIEETEHD
S, FOWERIL, Veillonella (19.5%), Peptococc-
us (8.2%), Peplostreptococcus (4.3), Propionibacte-

Table 8. Injection route and antitumor activity of pH 6.0 fraction
prepared from E.lentum ATCC 25559 in tumor-bearing mice
with the solid type tumor of Meth A cells

Number

Injection® of Tumor weight” Inhibition®

route ) (mean=SD, g) ratio (%)
mice used

M 10 7.6x1.6 30.3*

IT 10 T7.6+2.0 30.3*

1p 10 7.0+1.3 35.8%

control 10 10.94+2.2

a)IM, intramuscular ; IT, intratumoral ; IP, intraperitoneal.
b), c) See footnotes b), ¢) of Table 7.
*5<0.05, compared with control by Student’s t-test.
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B—-1 B-2

Fig.2. Hystological photomicrographs of tumor of Meth A cells in mice on successive 7 days injection
of pH 6.0 fraction prepared from E. lentwm ATCC 25559 (Hematoxylin & Eosin stain). A-1: Tumor
without therapy. There is solid nest of tumor cells in the dermis to subcutaneous tissue. Lymphocytic
infiltration is not found (X186). A-2: Higher magnification of a portion of A-1. Polyhedral tumor cells
have oval nuclei, prominent nucleoli and many mitosis are seen (x372). B-1: Tumor after therapy.
There is marked lymphocytic infiltration within or around the tumor (X 186). B-2: Higher magnification
of a portion of B-1 showing of tumor cells (X 372).

A B
Fig. 3. Distribution of L3T4* or Lyt2* T cells in tumor of the same preparation as shown on Fig. 2.
(Immunostain by ABC method, X372). A: Many of the lymphocytes show positive staining for
monoclonal anti-L3T4* antibody which is considered to recognize helper/ inducer T cells. B: No
lymphocytes show positive staining for monoclonal anti-Lyt2* antibody.
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rium (2.7%), Eubacterium (2.7%), Bacteroides
(1,2%),Actinomyces (1.2%), Bifidobacterium (1.2%)
pud RESERES N TV E™.

FlolE» oD ST o O4T% B RAMLE T,
Veillonella (9.7%), Eubacterium (8.0%), Bacteroid-
o5 (7.7%), Peplostreptococcus (4.3%) ¥35THE S
T 3%,

$7:, oAb ORERRBRED FMFFICERAT 5 M
ETOHESBTIET 7 LBHEEOSEELGE <, R
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ccus, Corynebacterium, I E B 2 B T
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BTV B™
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HIEE® O Propionibacterium acnes OB IEHEIEER 5
OREBEEORES, Br0BREMESTIEBEE
2ETHIEBPES LI B STETHS.

OBRTlE, FiRoE2RCH L LTEROELFE
ET 2y, Skt Z &< Eubacterium 13 % DO F
THEROEETHEEhTBY, gLUEoW<,
SHROUEAE ERESTEREEEEL VWS I L
WEH, BEFERTIE Eubacterium OFIEBEIFEMEIC D
WTHREL 2.

NESEEOAE I, ERIEBEROAZ Y —=2>
Jedhlh LREFFBRCHCSh TV 2HEREE T
b5 EACHIE, S-180 #MfE, & X U 2 EFIHABICH
WHNTWAEREE TH2Z Meth A HIFEEHERAL
fot.

BRBESERCHEL ¢, NMEFFEEL2IGE T 512
Lo R, & 2 IEEMk s 4 LD S B5 T
PANERICEDN D, BRWICIE, FRECEE
DPRERIZED s RICHESEBashZ Ly
o, EEMiEER 2 AE CEBEE VSRR TE T
SRERHBLY:. - MEEESREBEES LU
T/Cizk h¥EL .

NEEEEERET 2 HELLTR), £7 E
lentum ATCC 25559 HR O BW 2+ HE LB K
Sup-C) L HIZBEL, 21 5DESIC EAC Mg

B & U S 180 Mgl T 2 MUEBEESEET 5 0 &
PERITS LU, 2OBOBEREE, KRR
o EEEEOER TR ERCELEVE
WREMNED >Nz DT, FEBROEEER b 48R
LY BHRRESCENRSEERT 2 08E
WREREIC L > TREL, &0LE SupSC(E L L
TEEREY) LEOIE (Sed-SC) (& L TEFH
Hakr BERBEEIE) AT TRELE. TO/BR
Sup-C B L1 Sed-SC wwifiEFEEE IR >R
otz LinLasts Sup-SC T3, ¥HEHEEE
BEB LIV ® 2 EBEEE XN ER R E 2R
L, #FE%D T/C DELBRbLE,» 272, THIZE
D EANEC I TUEEENE £ R T AR ER S E
N3 ZELHAEBL 7. iz Z® Sup-SC » 5 HEEH
B, BEOBrhbT 3o EBBRERToY.
WEER B OERBECIE, TEbhy, 25 /—
N, TF =N EBEETEH, TEbY, X5
SN PREEHEE, EOEEE UK 0
Iy /=i ERESLERIL, BT by
WIEEAELEL TEREE2 LB, FK
BTITHETHEeELLY /=L EERLLY.
—M Ty - RO%OBETIELALOERESA
RUBE R LENTHEY, 60%Dxy /—VEBE
BELEVHBERSH S LI HROREDIL
HOAEERD ZNRICHECTITo 7.
IDEILTESNT60% Y / —VE S (EF)
% EAC 48R, S-180 fifas X f Meth A #ifZ/EH
s¥heIn, EEER T ZMGEEASS SR
fo. B, SEHNBEC XD EF 28 LY. §8
HEEEEYE R SDBRD o BEYEOBRED
EERFELCELWES BB HET, &8
Clostridium botulinum (Cl. botulinum) D3 OHH
EnEshTHa®. Zhid CL botulinum DREER
BNz pH A2 E(k2 3 L TARLSDED
BEEYRELOOTH . FEE—RICEBEOL
BN WERER EOABICER SN2, ZOBR
WIHHEEEE R R TALERHIEINTVRE. £
OFERE LT, SEOHRMC &V EHEOEFERISE
P T, EEORETOEEALRIER ST 5 »
5THBY. KEBRTIEEEHEL, HHKRSOR
AERBHBT TVwa 0, BEOTHOMERIZE L
AV ERbNS. EEO pH ORI, BRORK
Fiegk pH ORBME TS A4 BT 2E®T1/16
M®OPB #{#HL, 10N HCl #fwT pH 0 RE%
o7, 25 LTHEsNL pHEL0 DUWEBE T IZE W
T, BEBEEB LU T/C THOBESICERTEL Y
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FEEEENTED SN, Z0HEE pH * pH
6.0 L LAERAZEEEZRL, A - RCHEKRORE
ETI LIV EREOTFEEOEREER~N:.
ZORRTR2ue BA/ml OBEDLDO RS L2
BTRBBET S, EBET2RENC Y A IZBEL
Fo. EMICRLEBEOE1154g EH/ml OBE
PREL-BIREEASEENA N Eh o/, L
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> AWM E Mycobacterium bovis BCG O EER S
DS L BES OREREENRES N, 20
FESIE DNA THB Z Vs hizs e, /-
O THRATERICEES T 3 7 5 ABEREE Bacteri-
onema matruchotii DEARR T b MM 2 BIEL
BREYMEDOH D Z EPEBHAENREI N TV,
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23
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Abstract

The supernatant of sonicated cells (Sup-SC) of Eubacterium lentum (E. lentum) strain ATCC
25559 was tested for anti-tumor activity on tumor-bearing mice with Ehrlich ascites carcinoma
(EAC), Sarcoma 180 (S-180) or Meth A fibrosarcoma (Meth A) cells. Anti-tumor activity was evalu-
ated by the ratio of the mean tumor weight of the mice injected with each preparation, to that of the
control mice (tumor inhibition ratio), or by the ratio of the mean survival days of the mice injected
with each preparation to that of the control mice (T/C). The culture supernatant and Supernatant
(Sup-SC) and the sediment of sonicated cells separated by centrifugation, all of which were prepared
from 48 hr culture in Tamai-Fukuda medium, were tested for anti-tumor activity using EAC and S-
130 cells. Only the Sup-SC showed anti-tumor activity. Therefore, an ethanol fraction (EF) obtained
from Sup-SC was tested for activity using EAC, S-180 and Meth A cells (syngeneic tumor cells).
The EF showed effective anti-tumor activity to each of the tumor tested: tumor inhibition ratios were
39.7-46.1% and values of T/C were from 136.7 to more than 139.6%. In addition the sediment frac-
tions obtained by isoelectric point precipitation of EF at pH 2.0, pH 4.0 and pH 6.0 were examined.
The pH 6.0 fraction showed effective anti-tumor activity to each type of tumor cell tested; tumor inhi-
bition ratios were 39.0-58.5% and values of T/C were from 132.2 to more than 139.4%. The pH 6.0
fraction was freeze-dried and the dose response was examined at concentrations of 35, 7.5, 15.0 and
22.5 mg/ml using Meth A cells. High anti-tumor activity was demonstrated at concentrations of 7.4
and 15.0 mg/ml. At a higher concentration (22.5 mg/ml) all the mice died and at a lower concentra-
tion (3.5 mg/ml) no effective inhibition of tumor growth was observed. These findings indicate that
there is an optimum concentration for the expression of anti-tumor activity. This preparation was not
inactivated by heating at 100°C, suggesting that proteins are not implicated. Using Meth A cells,
three different injection routes, intramuscular, intratumoral and intraperitoneal were used to compare
the level of anti-tumor activity of this preparation. No significant difference in the activity among
these three routes was found; tumor inhibition ratios were 30.3-35.8%. Histochemically, it was found
that L3T4" T cells had invaded the tumor region of the mice injected with the preparation. These
findings indicate that the Sup-SC prepared from E. lentum strain ATCC 25559 has anti-tumor activity.
Furthermore, it is suggested that the this activity might arise through the stimulation of the immune
system of the tumor-bearing animals.



