Effect of Bacterial Extracts from Oral Bacteria,
Particulary Lactobacillus casei 0123, on Cell
Growth and Virus Multiplication
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FIRENFHEER I Lactobacillus caser 0123 ki o
FHAEIESE B L N7 £ )L 2 BEFE~ ) B B

E O A A
(RHFN604E12H 25 H 241

TR AT & - TS R OIS,  Fusobacterium  nucleatum KO31-3B, Lactob-
actllus casei 0123, Lactobacillus salivarius LS 3 Btk BAMHIROMIS £ U7 4 L AR B X2+
HE I DOWTHRE L, 45 3E#% Tamai-Fukuda B (TF H5h) TR R w75, BER0NE%
LT om0y B L, 0 LE£BRHKE Le, & FRRA/NBRRMIE (Int-407 H11) % = O¥RH ¥

(BETIREE 200 ug/ml) T 24 FERIALEE L 7454, ALEHRRIY D O Echovirus type 6 (Echo-6 ™7 4 2L R)
BEEBEH & 2 A U e 08, MR E b A I8 2 213 72 T § e hh o 72, 2D Echo-6 7 4 A R RETH
L, ¥ Lactobacillus casei 0123 MROKHMIE CHAIIHIE LC) MBI B TEIC D 5 . M
HHMWMLC I DV T, S 5IHEET > €= A% &, Sephadex G200l &k 57 F A u= b 75
74— THSREEET o7, f (SFE 200K LLE), f, (9FH 100K), f. (53FH 20~40K) & &fFHF
7z Sephadex G-200 & = E #4513 SDS-PAGE M1z & 2 &y TNENRLEDIATFEHONLOHNDEHD
BEMTH -7, TROSDFEMT DL THEIIL Y A L A BRI ENEM S5 L7, Echo-6 %3 11t
Cox B-5b W 4 L A &S Int-407 AR BT, 10—50 pg/ml D f, &5\ 03 f, BT 2 ~24 BFREALE L
TR TS, MR D O 7 A REERD 10~0%BD Lz, LhL, 1> —7zo> (FN) E4S
FRERSNT, 207 10 ARRENHIT1E IFN OBIBIS L Tuvkun & B, %z baboon endoge-
neous virus (BaEV) e A204 (BaEV )fIf &, hepatitis B virus ##5% PLC/PRF/5 $iliz D>
T, MFEE & U7 1 b A BEREANHIRDR B AR L 72, . 4L A204 (BaEV) #fgTi3, HIROEH & 405
¥ 0 0 BaEV ORI S mIc i S 4Lz, FIRC £, f E5MLE PLC/PRF/5 $0IC 51T & SIS
&, hepatitis B virus surface antigen (HBsAg), a-fetoprotein (AFP) M 0 B 4 1z &SI E 53305 & 41
Too BRI o YT, (RHREE T & MR A O FHERALIE S 2 VI VIR T 0 = — R T4 B £, By
BRI A SHI, LUEORERP S, 450 LI EMEHRE S, EEMIEEREE, &1 L RS 2 12
BHAOTER 2R 2 £ 2455 o172,

Key words Lactobacillus, bacterial extracts, cultured cells, virus multipli-
cation, virus persistent infection

TANAOHBEAIELFELHT 2R TFELTELD ROMFWE, fl 2 3MEHOFEEROMEIESE
YOBHSRTWE, 2OHTHECFERL CHBE EORENIIVIALNA, ALt 4L R Fn
FBIERZ <, A L ARSI @ < b o KOMDTAVATHSRT WS, FOMIi, K2fE
&L Tinterferon (IFN)"4ib %, —F, 7 A LAY DEAX S EBRARLEN B ERET CHlEN
FEFERT L0 L LT, BROFEOMmIC, 3k T, VAN ADRBECIIERIR AR T I L b b2,

Abbreviations : AFP, a-fetoprotein: BaEV, bhaboon endogeneous virus; BSA, bovine
serum albumin; CIR, cell injuring reaction; Cox B-5 7 4 /L A, Coxsackie B virus type 5
Faulkner # ; CPM, curie per minute; DBS, Dulbecco’s buffered saline ; Echo-6 7 A /W &,
Echo-virus type 6 D’Amori #: ; EC-2 or -5, Eagle’s minimum essential medium supplemented
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EFBER - EWHE L L TR h2EE-T
WL,

—7F, MEWRBED GHBYORT EMELC
BREEREMFENCER L OMNE L, FEDE LD
FTHEL, HERBERVCZOEENE, GEEER
1t#| (immunopotentiator X {3 immunoadjuvant) #
ERERLENRTHE, ZheDHRT, 74 VADH
TSR IR b0 & LT, BNERIIH
HPD IFN BREEVIDORH ST 5, ZOFEHRE
{Eid, BEOD inducer (G _EH X7 L4 51 KoV
ANABZE) TEBbDEERLZD, HENEED
IFN precursor S & N2 L DT, FOFEHKIFN &
TANVABREOLDEPPRELZZMRERT EENT
W3, Zhs IFN BRO» 5 A7 4 v AEREMHE D
iz, IFN EAOBES L 2w TisiR i & 2 iMEEE
LEREYANAMOESE THRE SN, NEKETS

(intrinsic interference)V? X FEIE LTV 3 48, Z OHHE

3o Twiy, ZOFEEMKICE T IFN EEN
BThH, RIEDVANARIEL ifas, £
DA NADEMEMEICELHEELHZZLERLT
W3,

EEi, IhE COMPEERA SR OEE T 5 EH
P EEEE % cell injuring reaction (CIR)¥7® T
WEL &, Z20HT, SN L CRIRESE
EREEET S 3E%KDOV & D TH B Lactobacillus
casei 0123 BROIHIEIZ, 2 « 3DVA VAL T
W EZRT L2 ROH L, ABEEO B 2%
Wik, v U ABERMMORME % %3 % immuno-
adjuvant {EESEICH SN T3, # 2 TRERMERA
O in vitro EEVERC & 2 IHAEMNHILE, IFN FHRED
& D7 4 A BEREIIE 2 ¥ O AR OWRE £ R
B R U Z ORI HUER 2RV TTE-220T,
ZORERICDOWTHRNG,

HEE L UHE
1. R

OREN SRR SR RE S 148 Fi 4 CIR assay T
BlErRULESRD> S, BAMIBRNEBEEEOL
BIE < & BNt 3 ERR Lactobacillus casei 0123 1%,
Lactobacillus  salivarius LS ¥k, Fusobacterium
nucleatum KO31-3B &% H 7z,

1. #E#A5ZE

# M B ¥k 12 Rogosa 32 3 % 2¢ B L 7%z Tamai-

Fukuda #Zith (TF £23h) 9 % s T semisynchronous
culture”®®{T->7:, BtH 20ml (F&8R) 12T 37°CT A4
BFREEE U7 E W 0.5ml % 20ml o TF i o s
L 37°C, 12 BefiSE8E L 7o, MR D RIE % 3 BT - 7248,
BREROERE YO (522 20 B0 w ks £E
L DBS T 3 B LHEHETOREE 28, LBEH
BB B D 2 ORERY, HEBHAE (Kyvao
LANRZ bao=y s A, B, BR)TOD560my f#
P12 TH o7z,

. BEFHHENEE  +0Bom

1. HEHRoRRE

5,000 xg, 15 4%, #.LL THEBL - Bik%, OD
10.0 1275 & 52 DBS"CTHIEE L /2. BHREER
5 ml % Branson’s sonifier (U.S.A)% > 4°C, 40 w,
5 FOMBERAAEEIT -7z, HREKE 6,000 xg, 20
DEOE, FOLBEEESIIVET 7 4 L5 —(0.45
u#, Millipore Co.) THRBL7ZbOEMEMHEE L
Lowry 5O FEVTEHBESEEL 2. L. casel
0123, L. salivarius LS, F. nucleatum KO31-3B Ok
Hi# % & 2 b HI#E LC, LS, KO31-3B & L 7=,

2. MR OSSER (f, f, { BOSORE)

HHHEEOR, LCRES KRBT v E=Y A (B
) % 50% fafnc k2 Rk, 4°C, —MekiER
6,000 xg, 20 5RO L CHERZED T, ZOLEEH
ZIEHEE L B2 DBS ICHEFEEL, DBSIZNL T
4°C, 96 BERIEL 72, ZDEEWK (4.7~20 mg/ml)
M 2~5 ml % Sephadex G-200 (7 7 L= ¥ 7#, A
Ye—FV) ThILZAR NI T T 4 —%ITolz,
Sephadex % 17X860mm @ # 7 AT, —@E 433 100
drops (#12.0ml) £ L4 ml/5 9T T0EDIEED
7z, A=A 7 2%Bv, E—&&FTERE bLIES
EETV, FESOSFEE2HEEL 2.

3.8DS-KVFZUNT I RS LVERKEE

(SDS-PAGE)

BEIDDFEEZMB 72 D12, bovine serum alb-
umin (BSA), ovoalbumun (Ov) 2#~v%—4—¢ LT
SDS- KV 727 VM7 3 Ry LVERKEE (SDS-
PAGE) # ¥ &2 W iTo 7. BHRPREIZ 7 v 7))
V7> 7 L—R-250 (CBB) # A7z,

V. EREEREE VAL AR UBEEEYE R

E
1. ERMAMRICHIRE & Bk
Int-407'31 (& R IR/ NG SRAIRE), el MHAT'Y (&

with 29 or 5% calf serum ; HBV, hepatitis B virus; HBsAg, hepatitis B virus surface
antigen ; IFN, interferon; KO31-3B, Fusobacterium nucleatum KO31-3B: LC, Lactobacillus
casei ; LS, Lactobacillus salivarius ; OD, optical density; Ov, ovoalbumin; PFU, plaque
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e RSk, FL RS (- - ERbsdni)

FRETBRMAT & L T A204 (BaEV) B L U PLC/PRF/
S5HEfEEGER L7z, A204(BaEV)e'D #Haid & b R
BIPIRE BRI R (A204) 12 & E ITERE Y 4 L R
(baboon endogeneous virus, BaEV) % {&Emst
WMl TH D, PLC/PRF/5 (PLC) iz HBs 1l
& (hepatitis B virus surface antigen, HBsAg) KU
a-7 =z b 7uF A (a-fetoprotein, AFP) 4 FF2s
ARSI CH 5,

CN S &M 5 B & U 10%1F 4 ML 0 Eagle's
minimum essential mediun (MEM) (EC-5, —10) Tk
BEITV, SRR IGER O 0.02% ethylenediami-
ne tetraacetate (EDTA) (Difco, U.S.A) & 0.25%
trypsin (Difco, US.A.) 2/ T2 Fkizfk->7-. M
MsETEE, BMBRETES EToSMRIC X 0 EsL,
ERBRESD o FMigRs s ZE Lk,

2. FEAYA LA L EORBRAMAIE

Echovirus type 6, D’Amori #% (Echo-6 7 4 & X)
i Int-407 X i eL MR THBE S ¥, FLEBE TO
plague assay, Coxsackie B virus type 5, Faulkner #
(Cox B-5 7ANWR) it Int-407 ML CHRE & ¥, el
HERR T plaque assay, Vesicular stomatitis virus
(VSV) New Jersey #fi3 FL #BI TR & ¢, FL 4
T plaque assay # &% 707, 2 LT 2h 5 &%
O plaque assay lZ& T A VA EE SN D HEICH
v, ZORBRIIM L plaque forming unit (PFU) T
bl

3. VAN ABEESYE O RIE

1) #EEBERE (reverse transcriptase, RT) assay

B2z e, TSRS~ D A £ 1L72°H-
TMP (thymidine monophoshate) DHEHNEY (cpm)
RN D BB L TRbLE, 20 RT ERER
BaEV E4LDFER £ Bk X L\ 3112,

2) HBsAg 8 & ¢F AFP O isE

HBsAg B RSB LHBY ¥/ AORKE L L
T, radioimmunoassay (RIA), M5 & 7RI BR ik 48 520

(reverse passive hemagglutination (RPHA)) T#l
L7, RIA W AUSRIA v b (54 F Ry M,
RE) %, RPHA iR+ v b (B +HEgs, HiD)
MR L, RIA i3 4ExBY S v b 4 7{ET, RPHA i
BRfEHCRb L. AFP B4z, PLC IO
RRY/LAOFRBEELTRIABT, ACSHRS v b

(RpHbEH, W) 2AVEEL, ng/ml THERBEL
7.
V. EHHAREES & 5 2 EHER0IEE
ERHEAE S %, BEBREL 1.0~200.0 2g/ml
%5 £ T, BMKEEICINZ 37°C, 2 ~24 B
MR S ¥, 20%, MEEE%Y, Zh
ENOTANADBRET 1B ITCTHEELTT-
7o, AR EAO T A L ARERIEL 2,
HHERPY Y 1 L A B1L, RRYHARE %® Branson’s sonifier
T4°C, 30w, 130BELbDOL 5 EEL, MK
1NVARE, BEEPCEBENbORERLT:,
VAN AR OB A AL (FERD) kR
2T, BBEBRPCHRATEI VA VAR 7ALRAYS
J ARBEYERFNICHIEL, MMED 1), 2),
DEEFHEL-RIZ, SHEROMITE L D OE
ELTRBE L7, BRCHBTRE S 5L THpa R
NDOEEE BT, BCAEERO o 0= —FaREER i
WL Blb, 200~400 #HHE/3.5cm By v —L % 2
~38KD< b, 37C, 5%CO,, 24 RRIREBEIEE
T, MK - BOSEEBRERINL TSR
7. TEBLERE LU, 0.1%7 Y 25 VETRE,
FRET, PR biafk s @MU Ly» 522 8%
ZEE L.,
VI, #EHRRR
Student Dt 7 A b BTWARE S ¥UT 2 HE L
L7,
154 L
I, BB L EH
1. Int-407 {HfRETE~N DR
i KO31-3B, LC, LS # confluent 8 & O*
subconfluent % KEED Int-407 MBI FERR S8 ¥ T, #
OFRIBEREN ED & 5B 5 T3 5B L 12,
#F1DExplRL7%L Sz, contact inhibition %
L TW 3 confluent ZREEDHIFI T3, MEFE®
24 BRI CIRBHIE LC it & b 20%, 48BERITitws
TNOHBEIEC & > THREEESTEDH 5 h, 70
BE332~48% T Ho7:. % 72 Exp.2 @ sub-
confluent THFEREIZ B 2 REED ML 13 7 DM FIH
FIEL L, BRiC 48 B Tk 55~68% D IPEH =
BRED SNz (P<0.05 TEE).
2. AEHHH K ALER Int-407 #8812 35 13 3 Echo-6
4 W A DBETE

forming unit; PLC, PLC/PRF/5; RIA, radioimmunoassay ; RPHA, reverse passive
hemagglutination ; RT, reverse transcriptase ; SDS-PAGE, sodium dodecyl sulfate polyac-
rylamide gel electrophoresis; VSV, vesicular stomatitis virus.
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PIZALEE A B TIRATIR D & 5 72 MR B SEE & DFiE PFU/cell THEKR, T2 L7,
DT, ZOREN L DEOLLEE 24 BFEO Int- R2IWCARLE &5z, HEHEAE K L 5 Echo-6
407 #8285 1F 5 Echo-6 7 A L A DEEE BT L 72 AL AEREO NG, R LC 10 & 2 AL T
(#2). Echo-6 74 WAMNEEL CREMNKIIL, ¥ ICEEEICER S 1, MLERME 12 BERT T MRS T 4 L 2
A4 VA HSEFERT R A ARSI, ALEIC & 2 BB TE O T 82%, MERAP 7 A L A Tld 5% DWRFEEI & 5 h
BETKE{EEENZDT, ¥ Echo6 74 LX 7z (4L s P<0.05 CTHE). i KO31-3B, LS

Table 1. Effect of treatment of Int-407 cells with crude extract KO31-3B, LC or LS on their

growth
Number of cells (x10Y per bottle after incubation
Experiment Treatment period of
24 hr 48 hr
Exp. 1 None (control) 521 (100*) 596 (100)
K031-3B nt** 390 (65)
LC 421 (30) 518 (68)
LS nt 310 (52)
Exp. 2 None (control) 298 (100) 543 (100)
K031-3B 174 (58) 215 (39)
LC 261 (87) 248 (45)
LS 272 (91) 176 (32)

Monolayer of Int-407 cells in culture bottle (5 ml) showing confluent growth (Exp. 1) or sub-
confluent growth (Exp. 2) was treated with 200 xg/ml of crude extracts in Eagle’s MEM con-
taining 2% calf serum (EC-2 medium) for 24 hr at 37°C.

*Numbers in parentheses are percentages of numbers of cells growing after treatment to that
after non-treatment.

**Not tested.

Table 2. Comparative multiplication of Echo-6 virus in Int-407 cells treated with crude extract
KO031-3B, LC or LS

Infectious titer of Echo-6 virus (PFU/cell) after
incubation period of

Virus sample Treatment
8 hr 12 hr 24 hr

Extra-cellular virus ~ None (control) 1.00 (100" 6.5 (100) 40.0 (100)
KO031-3B 0.07 (7D 3.0 (44) 60.0 (150)
LC 0.04 ( 4) 1.2 (18) 24.0 (60
LS 0.04 ( 4) 1.5 (23) 25.0 (62)

Intra-cellular virus None (control) 9.0 (100) 11.0 (100) 70.0 (100)
KO31-3B 3.5 (39) 9.0 (88) 65.0 (92)
LC 2.5 @27 6.0 (55) 19.8 (28)
LS 7.0 (77) 8.0 (77) 67.2 (96)

Confluent Int-407 cells in culture bottle (5 ml) were treated with 200 gg/ml of crude extracts in
EC-2 medium for 24 hr at 37°C. The treated cells were washed once with Hanks' balanced salt
solution and then infected with Echo-6 virus at multiplicity of infection (m.o.i.) of 1.0. After one
hour adsorption of viruses, 5 ml of EC-2 medium was added to the cells. Extra-cellular viruses
released into the medium and intra-cellular viruses extracted from the infected cells by a soni-
cation using Branson’s sonifier for 2 min at 40 W were examined by plaque assay at 8, 12 and
24 hr after infection. In the similarly treated cells without the virus infection, total cell number
in the bottle was counted and infectious titer (PFU/ cell) was calculated.

* Numbers in parentheses are percentages of infectious titers in treated cells to that in non-
treated cells.
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2 & BAIET G, R 12 BFR F TR MBSO  4
NABICB D THEERNEE S s, MENER
TANABTIE, 2OMEIRERR 12, 23% L BET
Btz B35 RHR 24 B (AUET 48 BERE) T,
FEAIHE LC ALE R CHEBEN 7 4 L 2 BITiE B
FHEZTwE, 28 I0RBRTEEMHEKRLEED
Int-407 HEE~ D Echo-6 74 V ABBEOLTLIZE S
n{, AR BRERS A AR O~ D Y 4
WARBHEICLZ2HDTRARVI EREDTHS,
II. LC iR + & U Sephadex G-200 & &
(fa, fo, f) DEYEM
AR OFER & 0, ERERHE KO31-3B, LC, LS ik
Int-407 MO EE ZMFI L, » D Int-407 L BT
% Echo-6 74 LV ADBIHEEIMNG] T 5 Z L2357z,
T b MR LC &, MATSETEImE] s L ©
HBIZ L5 T, Echo-6 7 1 )L X IEFEME 23D 2 48
MHE LV EECRE DO, 22 TI0EMEKE
LC%# 3 S5ICHAEML T, 2 04MiEHORIE i
OHfE—7 4 VAR ED TITF- 72,
BAREEOE 5L L TES N MEWRESEK
(50%£3F0) £, Int-407 Ml —Echo-6 74 L A% T,
b & OB D & DHBTHTENS], 7 4 1 A BEREI

(=]
(3.
]

Absorbance (280 nm)

Ig6

fa'hK

HIEEERBEY > Tz (data®l), 22 T2 O®R
EHICD\WT Sephadex G200 25 A 7u~ k25
74 —#To R, JEEEREMNESLL (B
1), Ei521~23, 27~29, 64~66 \ZiEH L HES %
B2y, o, L EAE LUTOERICE LY, 1o, f, £
BROSFiE, v—H L THOLESE b MED
BHES» S, &2 >200K, #1100 K, #20~40K &
HELL, #8150 3EIE, SDS-PAGE %17
RER, LoTLLE—TIERL, BREL25FHOE
BOBRE&TH-7: (2),

1.1, fo, fo ESFAE Int-407 §BBEIC 313 3 Echo-6
7 4 VR DT

FRMEEE LC O £y, fu, fo &HEMLE Int-407 MR C
@ Echo-6 7 A VAMMEE LB L7 (£3), 0B
&, EMHEICEI 2 ER (R1RU2) OFRBED
1/4, %550 ug/ml BT f, B0 7
~48%, f. ESIET 13~33%D Echo-6 7 4 W XD
BRI RO SR, % 2 OB RLE O EER
ERIUL, MBIRERE Y A VA BAOMEEIRD Hhs
FrBECED R, L L f, BLETIZIMERH
RED BV LB, # 10~50% DIREDE HsHEbTPI K Ut
ST AV ABBETR S M.

Alb.

i | Wl -—l

10 20 30

40 50 60 10

Fraction number
Fig.1. Gel filtration of (NH,).SO,-precipitated protein from extract LC on a Sephadex G-
200 column (17 X 860 mm)with 0.1M phosphate buffered saline, pH 7.2 as the eluent. The
2.0ml of sample (40mg protein) was applied to the column. One fraction was collected in
2ml.  Human-IgM, —IgG and —albumin were used as the marker substances.



1160

Fig. 2. Analysis of fa, f, and f. fractinos from extract LC on SDS-PAGE. Bovine serum
Approximately
20 ug protein of fractions was applied in this analysis. The left 5 lanes of photograph
were SDS-PAGE pattern and 3 lanes illustrated in the right half show estimated molecular

albumin (BSA) and ovoalbumin (Ov) were used as the marker substance.

weight of f,, f, and f..

Table 3. Comparative multiplication of Echo-6 virus in Int-407 cells treated with f., fy or f. fra-

tion of crude extract LC

Infectious titer of Echo-6 virus (PFU/cell) after

incubation period of

Virus sample Treatment
6 hr 8 hr 24 hr

Extra-cellular virus None (control) 0.08 (100" 21.3 (100) 23.1 (100)
f. fraction 0.09 (113) 26.1 (122) 32.8 (141)
fy fraction 0.05 (63) 18.7 (88) 21.5 (93)
f. fraction nt** nt 20.2 (87)

Intra-cellular virus None {(control) 17.6  (100) 19.3 (100) 21.1 (100
f. fraction 19.9 (113) 29.9 (153) 28.7 (136)
fy fraction 10.2 (62) 16.5 (85) 10.9 (52)
f. fraction nt nt 14.2 (67)

Except the treatment of Int-407 cells with 50 xg/ml of f., f, or f. fraction the experimentalpro-

cedures of Echo-6 virus infection were the same same as described in footnote of table 2.

* Numbers in parentheses are percentages of infectious titers in treated cells to that in non-

treated cells.
**Not tested.
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2. fa, fu, fo ESTLIR Int-407 #fEIZ 5513 5 Cox B-
57 A L ADEHE

AEBRTIE, ThETOER2L3XBTBEIRY
ANABEERBDOLW TR L, SESNLE Int-407 #
fabicBiT 38T 4 0 AD plaque TEELEE % Hoig L
fo. Land, ALEEE S X DA 10 gg/ml, JLFRERE
By 2, 1288 L v ERFRCIT» 7 (3R 4).
FORRE, Z0LdRERE BEFLETLY
10%® plaque RN & 3 EANBTRS> Wiz
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3, plaque DK & &, BEHCEIZwr o7, #£3
DEBRTH SN f, BISMRIC & 2 HMAEREDR,
Int-407 fif@ —CoxB-5 V4 W AR TRE S LG ;o
7.

ZOF 4 DEBRELFROFET FL il % 0k,
VSV @ plaque assay % 1T - 7253, F5% plaque £, 7%
HE, KESFUEIE LB 2B ERI o0k
(data %),

3. L, fo, I BHAORFRERLMRAORE

Table 4. Plaque forming ability of Coxsackie B virus in Int-407 cells treated with f,, f, or f. fraction

Time for Number of plaques formed

Treatment treatment

(hr) Value for each experiment Mean=S.EM.*
None (control) 2 182, 169, 163, 162 169*4.6 (100**)
f. fraction 2 158, 155, 152, 150 153+1.8 (91)
fy fraction 2 138, 167, 147, 143 148+6.4 (88)
f. fraction 2 149, 158, 142, 148 149+3.3 (89)
None (control) 12 141, 157, 159, 143 150+4.7 (100)
f. fraction 12 142, 143, 119, 132 134£5.6 (89)
fi, fraction 12 140, 146, 139, 106 132+5.2 (88)
f. fraction 12 138, 134, 142, 119 133+5.0 (89)

Confluent Int-407 cells in Petri dish (3.5 cm in diameter) were treated with 10 pg/ml of fractions for 2
and 12 hr at 37°C. The treated cells were washed once with Hanks’ balanced solution and then infec-
ted with appropriately diluted Coxsackie B-5 virus. After one hour adsorption of viruses, the cells were
overlayed by agar according to the method usually employed in plaque assay.

* Standard error of mean.

**Numbers in parentheses are percentages of mean values of plaque formed in treated cells to that in

non-treated cells.

Table 5. Effect of treatment of A204(BaEV) cells with f,, fi or f. fraction on their growth and the
production of reverse transcriptase into culture fluid

Number of cells (x10*) per Petri dish

after incubation period of

Activity of reverse transcriptase (X102
cpm/10¢ cells) after incubation period
f

Treatment i

24 hr 48 hr 72 hr 24 hr 48 hr 72 hr
None (control) 230 (100" 356 (100) 474 (100) 34 (100) 39 (100) 39 (100)
f. fraction 252 (109) 368 (103) 528 (111) 38 (111 41 (105) 26 (66)
fy fraction 169 (73) 225 (63) 294 (62) 37 (108) 23 (58) 26 (66)
fe fraction 267 (116) 332 (93) 428 (90) 35 (102) 20 (51) 37 (94)

One million A204 (BaEV) cells were seeded into Petri dish (3.5 cm in diameter) and 24 hr later the cells
were treated with 10 ug/ml of each fraction in Eagle’'s MEM containing 109% calf serum (EC-10 medium)
for 12 hr at 37°C. The treated cells were washed once with Hanks’ balanced salt solution and refed with
fresh EC-10 medium. Culture media were changed every 24 hr during incubation period. After 24, 48
and 72 hr of incubation period culture media were harvested and assayed for the activity of reverse
transcriptase. The treated cells after removal of culture media were submitted to counting of total cells
per dish.

* Numbers in parentheses are percentages of values in treated cells to those in non-treated cells.
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Wiz, WEBHKEANT AN R 2 BEE S 2EHR0 KR
FEERELY, BIC7 ANV AOESEREMEKIILT
w2k, BRESEER QB &€k, £ITO
Rt R B B OO RBELFRRCHR L DO
FHEERYYyYy 4 VA DK, 7 3BhEEEEE S

1). fo, f,, f. BESD A204BaEV) HMREHREL O
BaEV i~ DR #E

MIRERE DB E L 5 &, f, ESHLIEH 27~38%
Wl f BT 7T ~10%ME &, ZORERENT
Hot(FESE), LyL f, BSNBICEI NS, L

ZlbeEx s eRE L. HREREEALE S N, IHOBE~ORE 13

Table 6. Effect of treatment of PLC/PRF/5 cells with f,, fy or fc fraction on their growth, the production
of hepatitis B virus surface antigen (HBsAg) and a-fetoprotein

Titer* of HBsAg after

Amount of AFP (102 ng/108 cells) after incubation pereod of

Number of cells (+10%) per Petri / t
incubation period of

Treatment dish after incubation period of

48 hr 72 hr 96 hr 120 hr 48 hr 72 hr 96 hr 120 hr
None (control 73(100%) 115(100) 181(100) 205(100) 13.2(100) 20.6(100) 12.3(100) 17.4(100) 1:88 1:8 1:8 1:32
fa fraction 71(97) 113(98) 184(101) 206(100) 14.0(106) 24.3(117) 14.3(116) 32.2(185) 1:8  1'8 1:8 1:32
75(102) 108(93) 162(86) 196(95) 13.5(102) 20.5(99) 16.1(130) 25.7(147) 1:8  1:8 1:8 1:16
77(105) 104(90) 162(89) 181(88) 11.0(83) 18.6(90) 10.3(83) 17.0(97) 1:4 1:8 1:4 1:8
Five hundred thousand PLC/PRF/5 cells were seeded into culture bottle (5 ml) and 24 hr later the cells were treated
with 10 ng/ml of each fraction in Eagle’sMEM containing 5% calf serum (EC-5 medium) for 12hr. Culture media were
changed every 24 hr during incubation period. After 48, 72, 96 and 120 hr culture medialwere harvested|andjassayed for
HBsAg and AFP production. The treated cells after removal of culture media were submitted to counting of total cells

per bottle.
* Numbers in parentheses are percentages of values in treated cells to those in non-treated cells.

48 hr 72hr 96hr 120hr

fu fraction

f. fraction

Table 7. Colony forming ability of four kinds of cloned PLC/PRF/5 cells, H-4, H-9, L-7 and L-10 in
the presence of f. fraction

Amount of f. (ug/ Number of colonies

: Cloned Plating
Experiment cells gg n‘tlsgg Cﬂfﬁstreat' Value for each efficiency**
experiment
Exp. 1 H-4* 0 241, 286, 194 240 (100" 0.601
10 153, 178, 146 157 (65) 0.393
50 204, 95, 122 140 (58) 0.351
L-10 0 238, 248, 200 228 (100) 0.572
10 149, 167, 129 148 (64) 0.370
50 122, 115, 132 123 (53) 0.308
Exp. 2 H-9 0 93, 154 124 (100) 0.620
10 65, 38 52 (41) 0.260
50 41, 52 47 (37) 0.235
L7 0 102, 141 1 2(100) 0.610
10 72, 57 65 (53) 0.325
50 54, 43 49 (40) 0.245

Four hundred (Exp. 1) or 200 (Exp. 2) cloned cells were seeded into Petri dish (3.5 cm in diameter). Twenty-
four hours later the cells were freshly fed with growth medium (EC-5 medium) containing 0, 10 or 50 .g/ml
of f. fraction and maintained for 7 days at 37°C. Formed colonies of the cells were counted microscopical-
ly after staining of the colonies by 1% crystalviolet solution.

* H-4, L-10,H-9, L-7 cells, see reference2®. ‘

** Relative ratio of the number of colonies formed to that of cells inoculated initially.
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FEBIL T, B0 WL H 2 LD, BaEV
2 RS 2 RT EMHOET (34~49%, P<0.10 T
BE) £703{Er L EEMRED ST,

2) fa, fo, f.E5® PLC/PRF/5 #H K 5 & o°
HBsAg & AFP EANDRH

Humber sl cells e

AFP Lag /1ot calls)

HBsAg (Relative RIA vaiue)

Incubatisn period {days)

Fig.3. Effect of persistent treatment of PLC/
PRF/5 cells with low concentration of f. fraction
on cell growth and production of HBsAg and
AFP. Five hundred thousand PLC cells/bottle
were cultured for 4 days at 37 °C in the abscence
[(eREE O), presence of 1 (A——A)or5(a o)
ug/ml of f. fraction. Every 4 days the respecti-
vely treated cells adjusted to 5X10° cells/bottle
were passaged with refreshed growth medium
(EC-5 medium) containing the same concentra-
tion of f. fraction. These passages were repeat-
ed 4 times (4, 8, 12 and 16 days, respectively).
The culture media harvested at every passage
were assayed for HBsAg and AFP contents.
The cells remained after the removal of media
were submitted to counting of cell numbers/
bottle.

1) Cell growth. 2) AFP. 3) HBsAg.
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1. 12 BRI & B e
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7272, T & DR 48~120 MERAD R, 24 RERIE
WHEER R B TR N SR BB ST
HBV 7/ L FREY TH 5 HBsAg 813, f. B30
BT 48 KU 96 BRI T3 1/2 NMETF L, BRIz 120 By
M&ED /4 ~OBETREE: Bbhl, Lol . RY
fp BB OEEIZIZ EALRWEE L LS.
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13 fo ESTAEERT 3 ~17% L MR BT £ 472, Lol
whse, fo, fo B &< MR, BCEARRE
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BT LT, 10~45%HTHMEl s i, ThefEL T,
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s ofo, 16~20 HizksE@Mn b 1/3~1/
SITIETL 72,

3) HBsAg KU AFP B X I3 EE 4 7 u— > PLC
HREAD f. BN O B

Fiwr o—{bah, HBsAg B U* AFP 2332 % %
BEEE 70— 2 BA Tl BLBEOFES H1z,
KIIRTHARUVHY ZEELE -2 ThY, L-
TRULIOREEE 2O~ THEY, Thdg”
o— 2L PLCHIFE D 2 v = —FERAE b £ B 4T 10 &
V50 ug/ml DFETE IR I D ERET LI (E 7).

ZOFER, & BEL7o—- Il E L, BEE
fo fA4E T T 35~63% D 1 v = — 2 %133 plating
efficiency (R T23& & 417z, i - T, Erlliy S o
B, e DB hREEIEN L LEZ SN
7.
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MEMDHKE B L, 20O BERSORT 4
YREMEO P, FUEEE 1P ¥ adjuvant 1EM I



1164 X

DSWTR ECHESs N TEBD, BCG*?, Coryne-
bacterium?®?”, hemolytic Streptococci?®?®,
Clostridia® "V EZ D E < H B, ZORT, WD
2O OREBORERER L LT, AMHBLTIGHA
ENTV2DIEAMDBD TH 329399, 26 DIE
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(MDPP" H MEH S LI ENBICE LT3,

—7, EFEEEELEEL T, w{D>2»0HHA
99, 85T Streptococci* ™MV DR IFN FHHEE L EH
ZET S, &5, ZOMEEEEIRE OFERE
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H LC i, Int-407 AEAZHAEIC 10~20% D HIH] % 7=
TI8E T Echo-6 VA VADHIFERN, HATOBEE
A0~T70%HME L1z, 2 2T, T OB KZ FRLET,
Sephadex G-200 THEHZLTH 5 &, F&, 100K Al
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Effect of Bacterial Extracts from Oral Bacteria, Particulary Lacrobacillus casei 0123, on Cell
Growth and Virus Multiplication Shigeo Amano, Department of Virology, Cancer Research
Institute, Kanazawa University, Kanazawa 920 — J. Juzen Med. Soc., 94, 1155—1168 (1985)

Key words: Lacrobacillus, Bacterial extracts, cultured cells, virus multiplication, virus persistent
infection,
Abstract

Biological activities of extracts from oral bacteria, Fusobacterium nucleatum KO31-3B,
Lactobacillus casei 0123 and Lactobacillus salivarius LS which were selected by their tumor
injuring reaction, were examined with respects to their effects on cell growth and virus multipli-
cation. Cells of these three strains grown in the TF-medium were sonicated and then centrifuged.
Resultant supernatants were used as crude extracts KO31-3B, LC and LS, respectively. When
Int-407 cells were treated with these crude extracts (200 ug/ml as protein concentration) for 24
hours, the yield of Echovirus type 6 (Echo-6 virus) per the treated cell clearly decreased, while
cell growth was slightly inhibited. Treatment with crude extract LC was particularly effective on
the inhibition of multiplication of Echo-6 virus.

From these results, the extract LC was submitted to further partial purification by (NHy),
SO,4-precipitation and subsequent column chromatography on Sephadex G-200. The main
franctions designated asf, (more than 200K of molecular weight),f,, (about 100K) and f. (20-
40K) were shown to be mixtures of proteins with some different molecular weights by SDS-
PAGE analysis. They were assayed for their activities on cell growth and virus multiplication.

In Int-407 cells infected with Echo-6 virus or Coxsackie B virus type 5, the yield of these two
viruses per cell was reduced by 10-40 per cent after the treatment of the cells with 10-50 ug/ml
of fy, or f, fraction for 2-24 hr. However, no induction of interferon production was found,
showing no involvement of interferon in the inhibitory activities to the virus multiplication.

These biological activities mentioned above were further examined by using baboon endo-
geneous virus (BaEV) persistently infected cells [A204(BaEV) cells] and hepatitis B virus (HBV)
persistently infected cells (PLC/PRF/S cells). By the treatment of A204(BaEV) cells with
fy, fraction the cell growth and BaEV release per cell were significantly inhibited. Similarly, the
fy and f. fractions inhibited the cell growth, and the production of HBV surface antigen and o
-fetoprotein by their treatment of PLC/PRF/5 cells. Particulary, f. fraction clearly showed these
activities after persistent of a small number of the cells.

The results obtained seem to indicate that components of the oral bacteria examined have

inhibitory effects on tumor cell growth, virus multiplication and virus release.




