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— 12 Streptococcus constellatus & Fusobacterium nucleatum & DTN FIZDOWNT —

UK B RS B
E W

(FAE KRB AEIE)

7 F

PRI R EE O RIE, EREEDIFH L EEZONIBRXFOMEIHOMPLHIE L THRERED L&
SR L2 S LB Streptococcus constellatus (S. constellatus) & Fusobacterium nucleatum (F. nucleatum) \Z3EE L, THH M OFE

HOREERIZOWTT Y ALERETS TV EHWIRE 21T o 7.

AFECIRHETNVE LTHDOICRCjm YA X HW, S

constellatus ATCC 27823, F. nucleatum ATCC 25586 %k % FER I /2. FREMIZIBEOROFE, ZHILE, IREHS ORI

BEICTHELY., CO2MOEEZIR

HL, vYAORICERE LSS, REEOEREANRO bWz, F. nucleatum O

B & S.constellatus DTHER B & DREBE 7 ANZER L 725E, Foaucleatum DRBEEIIEHR L ko7, —F, S
constellatus DEW & F. nucleatum OEITRIFMEFRA Ly ALUKICEHE L7258, S constellatus DIRFEE XA L. &5
\ZINZLALER L 7 F, nucleatum QW ERF BB LZHED, S constellatus DIFFEEIIBEIR L7, 2O &5 S constellatus
lZoWTIXFDEAEWE TIEA AR X BMERA, F auceatum |22 TIEEAET B HBAMOWED Z O 2B O HFE

RARFAICHES LT 2 b0 LHBREINL. FLRARRNZ LI

, TNELALER U 72358 % & O F nucleatum OISR E YT A

DEERIZBM L, S, constellatus DHEW Z <7 ATTUEICEE L 2581280V TH S, constellatus DIRFIEDER I N/, TOF
nucleatum |2 L HIEHIEH DM S 3 F O HERBIHOBEIKE Lo/, TOZLhE, F nucleatum (3 F DM EE
WEPEEORBIZEEL, #NIL > TS. constellatus & DMFIERFERT A0 LHEENL., LLEOHRPL, Th

b AR AR E S R R E ORI IZHF S LT 2

ZENREENT.

Key words orofacial odontogenic infection, microbial interaction, oral floor abscess model,
Streptococcus constellatus, Fusobacterium nucleatum

BRI S T 2 LR RIED E IS B & UM
B g RN L’Cwé. [ R LIEdT A 04 B 3o L,
WAL B WRHABIN, S HIIMMEENIKELR EICLMED
b¥, H7E, EWRCRESNRLO R B T 11&%“1"1‘“%&
R D SEE BT AREETHY, »ORIERIZZAGH
BOLZGEREZE MO RBAEL, #ETS ﬁ'f-f:?%ﬁl&‘){éhhf b &
b, FO—FT, kMEOSHLPLERKEE I L0 L BT
RESF ORI, SEIHENOMPEILE L SHBICEST 2
SEBNIIME N B 5. KIRPHED R, HRET OB
SORBEPOWRM L BREOEBORRLLE 2V HDL L f)*
HEREMIZHET I CEETH L, REAFSHE AL E V. A%
BAE IR R R AE CTH DAY, DR OIIF & A EDLIENTEAE
WTH BV, LIETOW9E T Streptococcus, Staphylococcus,
Corynebacterium S O@YEBRMES L CIGUFRMEWN 2% 4
SNTW2?Y, L Ladss, HEOKRMKERI, HFkol
B, BERMEE T AR OSEN S, DIENOMRERA
SREATRA L, fEseiii RS & S 7o B el o o BEAS e Y

FR104E11 A 4 HEAS, FRUI04 11 H 18 HZ#

IZHmMUL7z. O, EETIERBRERED S FIEERN
W Td 5 Streptococcus, TRIEBEKTER T 5 Peptostreptococcus,
Prevotella, Fusobacterium SEH 58S, D& < a#En T
W IR R O SRS LRI A R o 22970 Ll
$#‘_n%®miwfn$H%W#ﬁﬁT&D,%ﬂﬁmf
LR RAEDR LR % 2B 2V TEARYTH 5.
BRIV Z &1 4\“’5‘3&%1]{'( IS OEPEMIZGHES R
LILHTHY, %<®ﬁn 1mw#bmn_mm@%#
DEEESNETY . I L B IRYSEIL BV TIE R O
HAERAHA L, _1LfJ‘ RAED A, MR E R E 2 R
LTWALDEZEZSRTWEYY, Bz iE, BRZIZBWT
FOMEW L B KE TdH D Esherichia coli (E. coli) &
Bacteroides fragilis (B. fragilis) 13V L TEELE O RS
THLPY, FOBIZBVWTIO2HBICHEEMS LT
LI ENHOENTEY, Z0oMFEL LT, REMHIIZEWTI
HAMHTHBE coliv’ i L, RFOBELHEL, Ihi
LW REBRENE 2%, RUEMEKME TH 5 B, fragilis HHE

Abbreviations | ATCC, American Type Culture Collection; B. gingivalis, Bacteroides gingivalis; B. fragilis,
Bacteroides fragilis; cfu, colony forming unit; E. coli, Esherichia coli; F. nucleatum, Fusobacterium nucleatum,
IL, interleukin; P. intermedia, Prevotella intermedia; PYG 7 & X, peptone-yeast extract-glucose broth;

8. constellatus, Streptococcus constellatus
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5{73"3‘7 ZENT v PERAGIERIUEICTHL R L o T

B Gt o T R RISHE % & D ] AR PR R R A A
BT, IH LAEBREOMHEEHIFEL, IAPRIED
AR, HRIZECEE L ThAREENEZ ONS,

ST, FHCE B AE O IZ B CEH & v 725%
BREFNVELETHD. BICHOREELRF T2 TH2

HolE, BOREHDL L EREHOE TAMEHwa Z e
HZWWTO U LR ath, REYUE ORISR R
HE, BOMEHOMEEHY, v MIBITABIREEZT RN
WKL 2B F L CORENEING.

ORI T, FEOESEBEMEEYEEE 7V & LTHRE
R ATERREEFVEEEL, TOEFIVERAGWCHEOR
TR ERAE DORE, ERERE LMD 2RO LHEEE N

LREZEOMEEFHIZOVWTHIRT A Z & & L7z, IO
EDRFW B K H T D B Streptococcus constellatus (S.
constellatus) & Fusobactertium nucleatum (F. nucleatum) (Zi¥H
L, ZOREGEREROEOMEIMEHDOTFLS L FEOFHEF
DWW THRET L 7.

7R e H R

1. fEHE

HH L8, ICRCrjCD-1v 7 A (HEF ¥ —ILA) N
—, M), MESEEE (FE25g ~28g). ¥ AIX7 HMEO T
B ORI L7, fEHISEEREY M B AE MF (F)
Y NVER, BE) 5 A, SHKIIREKREHEHL, TAE
NEBEBR S, AEBRICBLTY Y A IHEI0K L fRE
L7

1. EHEH%

R L2 R, 725 fRETHE (American Type
Culture Collection, ATCC) 3D S. constellatus ATCC 27823,
F. nucleatum ATCC 25586 T 5% .

. BOEES L UERBEDER

1. HERROMER

S. constellatus 1£5% v 7 VI 7 V& T HKE R (1
TRESE, H) ET10%COs 20%Ha, 70% N, DIREEFIZT
37°C, 48BEMBERE L 72, F nucleatum!I5% ¥ ¥ MMM 7 WV
+ T HKERBEH ET5%CO;s 10%Hs, 85% Ny D IREE FIZ T
37C, T2WMEE LA, BELAEREB LOREELED,
NRFPY -A= A Fha— AEH (peptone-yeast extract-
glucose broth, PYG 72 R) (1.0 X 10" 2 0 = — SR AL
(colony forming unit, cfu) /ml3 & U 4.0 X 10°fu/ml D2
BAELIBE L. RBSHAV/ZPYG7TIRIZ01I%E S 2
YK (FeAtsE, KFR), 10% 27+ > (Bacto-Peptone) (Difco,
Detroit, USA), 10% 1 — R I (Yeast-extract) (Difco), 10% 7
NIA—2ADHIETH 5.

2. WIS X OH I O MR

S. constellatus (T PYG 7T A (ZT10%COs, 20% Hy, 70%
N OBRBETT37°C, 48MHERE L. T h% S. constellatus ¥
HEHEE L. COWEBETOERREIL4.0 X 10%fu/mlT
Hotz. —F, F nucleatum 3PYG 712 A (ZT5%C0O,, 10%
He, 85% NBRETIZT37TC, 7T2FHEELZZ. ZNEF
nucleatum BIEREWE Lz, ZORBEREHOEREIREIZ7.0X
10%cfu/ml T&H - 7z.

S. constellatus 3 & U°F. nucleatum OV 3 % 3000 [H dz/

U

5, 109G o L7z, EE022mDIE# Y 1Ly —
(Millex-GS, Millipore, Bedford, USA) Z Cig@kmE L. =
) LCHELNAEEEAN T FNENOBOREERERE L
EHRINLHDOHERBHO—HEMYBL, =+ rL-
7B, K 1T 121°C, 2040 L 22,
V. =9 2 OERBEDERE

1. 2HW % F—ERMLICHFET 2 5B 20T OME
7@2%/1%»L~7w(ﬂﬁﬂﬁ)’TMMéﬁ 70%
Ty =N (FEME) (ST ADF P AL SETE,

T TOREZHEL, 26 5= U5 4 AR=F TS (F
E, W) ZAVTHEN»LH 2D, DROHMET OB
BRI % 0.1l AR U 7z, HEFEWIE S, constellatus & L (it
F. nucleatum O W RBI &0 F OB OWRERIE, RIngnmEo
THEEERIETR, AL L - RO S b o L LSRR
TAHZEWEIWIER L. /a2 ba— W2 S, constellatus
b L < 13 F. nucleatum DHEFHE W L REFEOPYG 7O A 2 %5
RELLOOEHERL.

2. 2WEERLDZELIHER L 72551200 TOMES

—F, KDL % 7’71’\031’2‘%@?6Tfof Thbb, S
constellatus b L < |3 F. nucleatum O W IEH I REEHEDPYG 7
TDA&MZ0Imle L, ThE~vY AQOKICHEELA. K
WAL F OB ORMEAVLIE S L < IS0 L 7 BRI %
%%@H@TUX%%%LQMﬂ&L,:ﬂ%ﬁtvﬁzwﬁ

TR L, 2y Fo— bk UCHE BRI & LRI

L *pﬁwmw7mxKvwxmmﬂﬁFu%ﬁLtém
EERELL.

3. MEEMIZ

HEr

X512, F. nucleatum OHEEE R % PYG 7O A ‘“Cl()&

PR L, Tz S constellatus DHE MBI L S HITRAL,
01ml %~ AR L2, 7, ﬂ’:FF\LtF nucleatum
WEAERN 2 REEDOPYG 7O A LIRA L 01ml 27 7 AHH
BTFICEEL, FAMICEBEEOPYG T oA LEREGLAES
constellatus BB 0.1ml % = 7 ALIEICHERE L 72,

LB, ZO—HOERIIHVZETORIER D pHIL6.8~
70TH -7z,

V. REEORIE

BRD L THHEO Y AOFSEREMET L7z, T/, HEL
BIABIZYIFLI—-FVFILTeT AEBHRL, REOT
B & UPRIE D S O RUER B E R 72, B HEIL OV
Ti¥, Shapiro 5D J kL TT- 7. Thbb, WRT
MBEENLKE ST, VT L4 THHAMEK & SR AROM
HEHETEB W EERBIIEUNEDND HIEET, AEE (k)
HOBHEELEIIRTEL b0 RELHE L. B o0k
BHOWEIZRO L 127272 bt IEEIIRIL 7R
Bk H T ABRESF A H— (ARETE, 50 1cTiml
DPYG 70 AR, 5% FEILHBIN T V1 T ERENS
L U075 % /s Ew A 2 (SR, WE), 0.025%/%~ 3
Ay (CEBIRME, W), 5%FEMBMT L+ T HKER
B & WV CERERAPIE I CHE z & L7,

V. #EErFRIARE

FARHEIMIIC OV T, BT, WERREIC OV T
WEx, EINEEIZOV Tt Studentt HRE 2 AW TENZRD
BEoy bO— VB L HBRES L, faIRmRATs %Kik A EE

BUIAHEEREOREDERIZIOVTD




BRI S Bl 1k S e

Hh LHELL
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L. S. constellatus £E £ & U'F. nucleatum £EREICH
FBMEEMERICONT

S. constellatus HIFBHE D L I F. nucleatum & BT % K%
ZEOPYGTHRALEAL, ¥V ALKSICEELSE, <
YARET Lado7:0%, BEEERLA (RD. BEEOK
gL ETEICHFEEL, RMEUOEREBREzE-TBY, O
BRI TROERIC O E AEOBEIRESRO b, F98EL
Twi (M1, ZOMOKEBREHBE SV~ ) Y EERICHE
s AT LC, WEMAENIIRET S &, EIZHEL M
My, WIEBL, L CmEky ol s s kit % & THWREN
BIFAH & R AHBE A L CRET 2RO bz (W),

—7%, S. constellatus RIS D L <L F. nucleatum B
AREFEOPYG7OALRAL, v 7 AOKMICHEMEL 5
& vy A TET, FBRELERL 2007,

LA LEds, S constellatus & L & F. nucleatum O & I&iH
BEMFORBERE L RE LBELLGE, 2TOv7 AHE
tL, HOMBEEDOHFEIEH 2D b/,

1. BREREMAOERERERE LR (QES) (O

BLABOEEERICDWT

F. nucleatum OH BB TIZ5.0X 10" L < 132.0 X 10°%cfu
S. constellatus DWHEBREH L RAL T 7 ADQOKICHEME L 72
BE, aY bO— L ERBRLTWTRLFIEE, BB,
B ORINEEKIZE L WEBERS b kb o7z R2).
—%, S. constellatus DHE BT F. nucleatum O {5 WK
ERAELTCYTAOUIRIMICEELHA, 3> buo—LE
B L CHIEE, RBEACE, BEL S OEINEEA ML
7‘: (#3). 2.0 X 10%fu DHEHEHEKOEH A, 8IEO~ T AHILL

, BOO2MMICABEILEWEEr SCIBENED LN £
hmﬁ%:ﬁm%buﬁ%ﬁil,f-tfﬁA BT, 6IEOTT R
PREL, Y 4ARETIIBEIEREN, o ba— XD
bEVENEEASON . BRI AL LG E L L
TwhWIGE & TS 5 L BOER, INEEAD D2 IZidd

Table 1. Synergistic effects of S. constellatus and
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LB ELZEZRRBOON Loz, BEHEEL5.0X
107cfu 2 Lf_i)i L EE LAy RAEROL NG o728, B
BEREPEML, BELSFRICHVEED IS h.

.s,

Fig.l.  Oral floor abscess in mouse. The black arrow in left
photograph showed the macroscopic findings of the abscess
(bar, 3mm). The abscess showed as a yellowish soft mass
under smooth muscle layer of oral floor. The right photograph
showed the histological findings of the abscess (HE stain, X
15). The necrotic debris and the connective tissue
surrounding the debris are observed (bar, 20, m).

F. nucleatum with living cells

Injection combination No. No. No. of Bacterial cell count of
of of abscess- S. constellatus per lesiom
mice dead forming  (X=*SD, Long,, cfu/mouse)

S. constellatus F. nucleatum used mice mice

Cell suspension None 10 0 8 5.45+0.93
Culture None 10 0 0.00

None Cell suspension 10 0 10 7.39+0.29

None Culture 10 0 8 0.00

Cell suspension Culture 10 10* NA NA

Culture Cell suspension 10 10t NA NA

The bacterial mixture with each injection combination was m_]ected into murine oral tloor.

Number of bacterial cells injected into mlce were 2.0X 10* cfu in S. constellatus cell suspension, 2 0x 10
cfu in S. constellatus culture, 2.0X 10 cfu in F. nucleatum cell suspension and 3.5X 10° cfu in
F. nucleatum culture : cell suspension was prepared frorm colonies on agar plates and culture was PYG

broth culture.

*p<0.001 vs. cell suspension or culture of S. constellatus alone. +p<0.001 vs. cell suspension or culture of
F. nucleatum alone. NA, not applicable because all mice were died with sepsis before abscess forming.
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. HEBREMHOEEERRERL IHE (AEBEH BT R~ ALK, FRICFE nucleatum DB EEHIEN %
T (S8R L A BOMEEERICDWT R TIEM L 72, S. constellatus % 2.0 X 10%cfuss M L 72354,

[ —ERALVZHERE L7233, F. nucleatum T 55 UG A S. AEIETEL, B OIMETICBEIER I N (Y. 2ok
constellatus DIRE M L M S B RPE LN 20, KRIZZ HOBE,OOENERIED Y PO -V LB L TEEIE,
N OB A MEEE L TAal. ThbbS. constellatus D =72, $7z, F nucleatum W ¢ MARI L 72 b 0% i

Table 2. Effects of S. constellatus culture filtrate on the virulence of F. nucleatum

Injection combination No. of No. of No. of Bacterial cell count of
mice dead abscess- F. nucleatum per lesiom
F. nucleatum S. constellatus used mice forming (X£SD, Log,,cfu/mouse)
(cfu/mouse) mice
5.0X107 None 10 0 9 7.25+0.69
5.0%10 Culture filtrate 10 0 10 7.20+0.38
5.0% 107 Heat-treated 10 0 8 7.01+0.46
culture filtrate

2.0X10° None 10 0 10 7.39£0.29
2.0x10° Culture filtrate 10 0 10 7.37+0.62
2.0 10° Heat-treated 10 0 9 7.15+0.33

culture filtrate

The mixture of bacterial cell suspension of F. nucleatum and S. constellatus culture filtrate was challenged
at a same site (oral floor).

Table 3. Effects of F. nucleatum culture filtrate on the virulence of S. constellatus in the injection at same site

Injection combination No. of No. of No. of Bacterial cell count of
mice dead abscess- S. constellatus per lesiom
S. constellatus F. nucleatum used mice forming (Xx£SD, Log,, cfu/mouse)
(cfu/mouse) mice
5.0X10 None 10 0 6 4.40£0.20
5.0%10 Culture filtrate 10 0 10 6.34%0.14 t
5.0%10 Heat-treated 10 0 9 523026t
culture filtrate
2.0X10° None 10 0 8 5.45+0.93
2.0%10° Culture filtrate 10 8% 2 7.35+0.04
2.0% 10 Heat-treated 10 6* 4 6.821+0.42 1

culture filtrate

The mixture of bacterial cell suspension of S. constellatus and F. nucleatum culture filtrate was challenged
at a same site (oral floor).
* 4 p<0.02 vs. bacterial cell suspension of S. constellatus alone.

Table 4. Effects of F. nucleatum culture filtrate on the virulence of S. constellatus in the injection at separate sites

Injection combination No. of No. of No. of Bacterial cell count of

mice dead abscess-  S. constellatus per lesiom

S. constellatus F. nucleatum used mice forming (X£SD, Log,, cfu/mouse)

(cfu/mouse) mice

5.0% 10 None 10 0 6 4.71+0.17

5.0%10 Culture filtrate 10 0 10 6.34£0.14%

5.0%10 Heat-treated 10 0 9 5.23+£0.26*

culture filtrate

20X10° None 10 0 8 5.54+0.90

2.0X%10° Culture filtrate 10 4 6 6.77%£0.31*

2.0X10° Heat-treated 10 1 9 6.43+£0.43*

culture filtrate

The bacterial cell suspension of S. constellatus and F. nucleatum culture filtrate were injected into oral
floor and subcutaneous tissue of back, respectively.
*p<0.05 vs. bacterial cell suspension of S. constellatus alone.
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Table 5. Effects of various concentration of F. nucleatum culture filirate on the virulence of S. constellatus

Injection combination

Injection at same site

Injection at separate seites

S. constellatus F. nucleatum No. No. of Bacterial count No. No. of Bacterial count
of abscess-  of S. constellatus of abscess- of S. constellatus
- IIs c . mice forming _per lesiom mice forming _per lesiom
;‘clfvullx;gwclfs :) ulgixlrstif;lrt’rate used mice (X=£SD, Log,,cfu/ used mice (X=SD, Log,,cfu/
mouse) mouse)

50X 107 None 10 6 4.40+0.20 10 6 471£0.17
50X10 10° 10 10 6.3410.84% 10 10 6.49:0.48+
50X 10 10’ 10 10 5.58+0.45* 10 10 5.44%0.64+
5.0%10 10 10 10 5.901+0.68* 10 7 5.50+0.10%
5.0%10 10° 10 8 5.360.12% 10 7 5.53%+0.07t
50%X107 10* 10 6 5.26+0.90 10 6 4.94+0.60

F. nucleatum culture filtrate was 10’, 10%, 10%, and 10*-fold diluted. The bacterial cell suspension of S. constellatus and F. nucleatum culture
filtrate was challenged at the same site or the separete sites. In this experment, no dead mice were observe.

*, + p<0.05 vs. cell suspension of S. constellatus alone.

BLEBAICBVTHRE Y AN HBL, AEICSVEINE
BAELN, EEEEI5.0X 10cfunH BT, <
Y ARFEE L b o fzAta s b — )b & iR U C IR TR R AT
LRAU, F-EEKEAEEICHEML .

V. HEROMSICS T3 EBBRAOBREOZEICD

WwT

F. nucleatum OWEEFIRILOBE & S. constellatus DIHREED
WIRIER BT B BRI OWTRE L.

F. nucleatum HEEIRIE S. constellatus DHIRB R EBEL
IYADORICEREL 256, TORERRKEE1/1000% T
FRLTOEEILBVWIBE» S OREErFE LN, Ll
R, S. constellatus DIFEHE M % B S & BB TIE, RED
ERLTH ZRICHA L TIRBEEE, RE» S ORILEEA
BINL 2o (5). —F, JORBEEREYHHRL TEE
BTICHEELZSEAIZ8WTH, 1/10001BEICARLTHH
EIEWHINEBEZRD . TOBEIIBWTSH, 1/1000 L0
DEE T, EBEOESIZLE L 2R EE U oM
IO s hholz.

& =

B SR P AR 2 S B SN2 BIZ AR ER TH
D, KYeHE D & 13 « — Streptococci, Peptostreptococcus,
Prevotella, Fusobacterium HSERIZHBEENEM O, ZnIH b
TR CHV S NS, constellatus \$HPEBER M 7 T L BBk
WTd B Streptococcus milleri 77— 7D 12THY, O, #H
b, B%Se boER2 SR SHENL®, OENICE
WCRHIEERL D SO LARBICEHFELTY S, —7,
F. nucleatum \ZRMHANEY 5 ABWEE TH Y, WIIE,
WAREYE, FRERRE, RBERESH o DS RE S
TWB BB - RER D S ILRALEEE R L (Vb 5 Al
BRAE) ot Esn s, EOEFISEERIEIC BV T
S. constellatus |35 b BHE IS BEEI NS o — Streptococci TH
N F. nucleatum 3% DB WSHEE, L1 b EEEF
POODWANEH ERTE Y, BESBEEEL LTHEESM
TWa M,

ST, WM RRAE DR A H OB RERBOMBH D720,

BELDBPHETFVIERENTVD, ZOELBHWOKRT
HICHZEREL, BEAMRSE TR FMT 2 E TR
EEFINTHA. Sundqvist 5 ¥, Brook 59 Lewis & ik
ELEY PO LAY AORESE TREETVIZTC, F2
van Steenbergen 5 ', Ebersole & 2l&< v A DL T RS
EFNERCTHEE, WEERE, BEOKESHLLOR
EHAFMLTVE. SALIKHLT, BRLDPIE~Y Ak
PIEEE 7V i FHWT, B, WEBRE, BEH» L ORI
WS Ol R ATV S, Thb DRSS B HERYED
BABEOFEMIBBLFHETES. Lo L, BEOEEEC
I EECHEEL, ThALPFEVIIZELTE), 0
BRICHEF ORENER LK T2 L W) BilEd L 22 o T,
ORISR E ORI e b ORKRBRE R LZET
LVTOMEFET Ly, Teless ¥z~ A0EFIcEERE
HERE L, RARMEEESA, S RERAE RIESELETVE
EHL T, IOEFMIEBRCHKTFICERFEERL TV
BZE, FNZEDRESEREL, FIOMEOKEBEIHET
X5 ZEhbe s OB EERYE O EE, RS
W CTHEBLTBYERSRE, LM LEDS, SOEFLT
WHEEORAIMEIT SN AW L, REREYYZAEFHVTE
O, EHLREERAYIY ATRIORESEHEELZVE
EXREELTRITONS, AR TRy AUEREE
FUATEBOEF % A L RETE RV, EESTRICET
B LC, AEMORELRESETEY, HESB L FLUEH
DIEIE, BERECIZ X D FEBAOREOHEE, AR & RER
BRI SN, EBOE PTOLM— Y1 T vEF—FOK
BIZEM LTV, F7, FRICBLT, BEOEBAF RV
L, EELGREREYATHOBBETELI L, HOBERIH
BTHLIENFHELTETONE, I nh, K
EFNIEE P OBOEEREEREEONEICERTH L EE
Zbhiz.

S. constellatus, F. nucleatum 22> TiZ % OHIRERIZ L -
THWEZTBET 5 L AR DOPIB DR THE S 2 I %
STWA, FFFEICBWVT S Zh & OW BRI TIRED
i (AN

EMECSVTRE*BRT2OCLELRERES. .
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constellatus TI1Z10°cfu/v 7 A TH > 7. HSRERLERL /-
WF3ETI&, Brook 5 ™90~ 2 REEE TRE T 7L TR
10%20 5 10%cfu/~v v A, mASL®O < AMENREE 7L
T 1072 5 10V%fu/ v 7 A DO HEABIETRR I ZLETH - 72
ERELTBD, KFFELBMARAEOETH 7. L Lk
Ao, F nucleatum (20 TIFEBRBECIERSE O L/ KB
FETIEMBEERICLELERIZ10cfu/7 7 A TH o 1278,
Brook 5 ¥ o< X B ZEE TIEE €7, Ebersole & ®3=
TADEMETREE TV TH Y 10%fu/7 7 A, BALPD
v 7 ARERBEE F L TR0/ T T A TH Y, AFET
DED L1045 100EDETH o2, TDI LIX, F nucleatum
DRREEOFERATFEIIEREBIZ B MBI Ghv 2
LERBELTWS.

SHIKMETITEREC LI, FUREEELTLE
KEMCREL, PYG 70 XMW L CER L2 F2, PYG
TUATHEELTEELAZLO LY L IZEORE ST
otz ZOHMBIUL, S. constellatus, F. nucleatum DR I7IZER
whNz, ITHERBERESF L THo T, HREMICE -
THORET A2 HEESET DU T RBEL TR, 7
DOEHIIFHETH ), EBROHENILELEZ NS,

S. constellatus & F. nucleatum ODEERF IV P& s h
T, S constellatus &7 1+ 7)) 2Ty, as5r—¥, ¥
FFF—¥, eTVRF =¥, ar FaAfF UGS LESA
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Abstract

In the present study, the microbial interaction between Streprococcus constellatus and Fusobacterium nucleatum, which
are frequently isolated from orofacial odontogenic infections, was examined using an oral floor abscess model in mice.
Female ICR Crj mice were employed as subjects, and S. constellatus ATCC 27823 and F. nucleatum ATCC 25586 were used
in this study. Bacterial virulence was assessed by the presence or absence of abscesses, lethality, and bacterial count per
abscess. When both S. constellatus and F. nucleatum were injected into the murine oral floor, these two tested strains
exhibited positive microbial synergy. When F. nucleatum cells was injected into mice together with a S. constellatus culture
filtrate, F. nucleatum virulence was not enhanced. However, when a mixture of S. constellatus cells and a F. nucleatum
culture filtrate was injected, S. constellatus virulence was enhanced. This enhancement was observed even when the F.
nucleatum culture filtrate was heat-treated. These findings suggest that the interaction of the S. constellatus cells and a heat-
stable substance produced by F. nucleatum contribute to the microbial synergy. Interestingly, when S. constellatus was
injected into the murine oral floor and the F. nucleatum culture filtrate (including heat-treated) was injected into the back of
the mice, enhanced S. constellatus virulence was still observed, and this effect did not depend on the concentration of the F.
nucleatum culture filtrate. This indicates a heat-stable substance produced by F. nucleatum might affect the host defenses, and
this mechanism may play an important role in the microbial interaction of S. constellatus and F. nucleatum. From the above,
it seems that, the microbial synergism between these two organisms may be a major contributor to the occurrence of orofacial
odontogenic infections.



