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Anaerobic, asaccharolytic and gram-positive rods, Eubacterium, in oral cavity
Its significance and prospects

Futoshi NAKAZAWA, Arihide KAMAGUCHI and Hiroshi MIYAKAWA

Department of Oral Microbiology, School of Dentistry, Health Sciences University of Hokkaido

Abstract

Historically, it has been suggested for a long time that there are so many uncultured, undescribed and unknown bacterial

species including VNC (viable but non—cultivable) in the human oral cavity, especially infectious lesions such as periodontal

pockets. All these strains are asaccharolytic anaerobic gram-positive rods, and have been proven to be difficult to culture and

unreactive in the conventional biochemical tests.

The molecular systematic techniques including 16S rRNA gene sequencing analysis and DNA-DNA hybridization method

have demonstrated that they are mainly Eubacterium and/or the related bacteria with Eubacterium, phylogenetically. And re-

cently, many novel bacterial genera and species, such as genus Slackia, Eggerthella, Cryptobacterium and Mogibacterium,

have been proposed on the basis of phylogenetic data for these bacterial strains.

A complete description of the microbial flora associated with oral infections lead to the potential benefits for the elucidation

of disease causation and also the development of novel diagnostic tools. In this paper, we summarize the recent knowledge of

these bacteria species, and also discuss the etiologic roles of these bacteria in human oral infections.
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1. FUSIC

v OLERICIHE O, 74 VARER, HIZE
TA—N—RE s L, SEEROBMAYDEFL, B
HF M BRI T, SRR i EwE TR L
TWwh, ZOPTHLMEIRSZ <, 30U LOEMED
BEELTWSEEZLRTWS, N5 OMIERD K
SIROAERBEAD S OT, EEZOERRE2ROB %
5 ERAEC, HfeEARBELALL T ML O
NEHE D JRAL & EATICE R 2 ZE 2 R LTV 5.
WA, AR EROB T, &, SR EOIE
PR CESIC AR T MM, W, pH, Ko

RHRBRS e LA DOEHTHESNGY, ROEEL
ERIERE L Z 2 5N T WD, FORRE O ILEE
BB (mV) 12X o TREN, BHE OKEKRDEE
(L3R IR 1E +600~ +900mVAEE T, & b ORI
#2013 +300~—500mVEShbNTwhb, & FOOEAT
3, 79y vy SHEORE (BREHB) 13 +200mVARE
TH BN, FOHT CIHRBROMNE, KTk
BONER CEFOER/RPHEE D, €OMILETELIE
—200mVEEEF TR P L, SHICBRNERICRS. B
(o, BELHWEERY v b ORI TIE—400mVORD T
BERBEANEETICHAZ L HAONTWAS, o T

ZAF L FBRITEL0R
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WEOE FOOBEMIZBRNSETICH Y, BERMHE
DERBITHELZRECTH L. FE, BILETEMOHD
TRWEGGH R T, WS 58 8 B B r
WCARBLTWE 2 EDEHEMEEINT WS (Ando et al.,

1990 ; Holdeman et al., 1980 ; Moore et al., 1983 ;
1991).

77, & MOKEMIZIX, VNC (Viable but Non—Culti-
vable) M % &%, ThITIFAESNL TR Y (R
) MERPHEEIN TV R (T 7203550 W 7)
MEMEDSZEERT A L5, BOIRBENT V.
Z L T4, Paster> (Paster et al., 2001) & UFKazor®
(Kazor et al., 2003) |, 16S rRNAB(ET- 7T — 25 4
77 B L 5T, e POFERICIE215~T00FE O M
phylo-type (B&AEZEBRMA) PHEEL, ZDO#PEDL
L, ShIiTid&Esh Tl chs 2 L%
BHo2IZLTW5,

HALABINET, FLDE b ENBERYIE DRSS
SRS, WROFETIREFOMADOMEREICD
FHEINZVHEEE HL, ChEciciEshTns
WHITERE) (2DoWT, ZOREER, A b, SEm
BEN, 7 TEERFHERERE L &7z, Z0RE,
INHOMEIZMNG, M TR L W RSN
METHY, AFLT ZOa0=—3/NEL, EET
LHEREW TED T, WBE OELFEHMERBA I BV T
IR E RS Z R & % WHEIES IR 27T L B PEAS 1 Eub-
acterium T 7213 € DIHBOMEAEETH 5 Z L ZHLHIC
L7,

ARIZBWTE, e DINE TOMEERE T E
LT, b FOBENRESREICSHAE DT AR
I TNE Eubacterium & % OB IZOWT, BH
DHBEBER S 5 L0, OMABYYEICBITAZINS
DMIREBF D EFREEET 5.

2. BXIMEEI

HERFIE A 16 1 O M8 SRR EE C O e ) O A A M T
REZEZOLNTWS, Z0%K, WLICBFAMEDTRA
R, BRI R R EAYE (BRI RS L 4
SHEHROMBINE ML L TE 2, — I BECR
EiZEoT, 0 (A== FFTFS5TUHN), HO;
GEMRILKFE), -OH (e FRF OIS UH L) & EDE
TREVERT S, TNOOEBEBRER, BEDOD
DNARREICE R ZHEGE 52 5. BEOFET 5 HEE
TC, HEMEFEIZ, A—R—FF T FVRLY—F (2
- 0; + 2H:~>H0,+0), #¥F—+ (2HO0— 2HO0
+0.), N—FFT¥—¥ (HO,+RH~>2H0 +R) %

KAl D REPR R IE 53 SR Eubacterium % D 3% & R

DEFRZREET DR 25 L, SRS X Mk
EPLRNDL, LhL, —BUICBEABEOZIZZo
L) LBREEETARENE R (F21355),
BREICL DMMEELRZ T 2/RELY, BEDS
WIHFSMET T CTIEAET T2 2 LRI R 5.

ENOLENIEERERETICH ), BAURE TS
EREAZ LR, ABO@EY THLHAS, ZhoOlcE:
HOMFESMEIIE, WEMCTHYRE RERSH S,
BIBE 2 B 53 s, MD TR B AR VIS 2R
PO R &, F 2R E AT LB VA % @
B MER & 59 REFAMEIE, v bOBERNTIZIEA
EWR). F0rzo, —fEMICe bERORE RO
MRz #5046, A0 —7Ry 2 AT .
ORI — TRy 2 AN, @FE80%, KFEL0%,
LR FEL0% DEE TR S NIZRA T A THRH S
N, BEORALZE, EOBLEICEMNIT —400mVEE
RN TV B, ZOZEMT ClammEmait s & mk
BRMERITERT 505, BRI 0 -7 Ry 7 A %fiibi
WIFRES R OY GBS R O A EFT T A, L b
IR RGeS I IR I BE R R T2 v 72, 308
DEBOHA LT, 58, W, HHEL SRR OR%
b, COBRIA—TRy 2 ANTIT ) LEDL S 5.

3. Eubacterium BilE & 3

MBSO NA TV & b F 2 5 Bergey’s Manual of
Systematic Bacteriology T |, Eubacterium & H X% @
HRMRBEDICL > TERIN TS (Moore et
al. . 1986). HIB, Actinomyces® (F:7- % A ICH B
AN BR), Bifidobacterium & (72 B AL E Y
WWERR & 2LBE), LactobacillusJ® (72 5 KA B EW HS
FLER), Propionibacterium /@ (F72 % #HKACHBEY 1S
O CER) DALOME T, Bl EEBE, WERE T RO
HPEY) &S HRMBERME 7 T A YRR % Eubacterium
BEFBLTV S, SISO TERZSHEE TS
D, Bwil, REALEL CICRERENKREC R L4
ML ROME A, T D EubacteriumJBRE & L CRAE L
T2 A REMEDRR S LTz,

Feaid, v MOFEDS S 5N Eubacterium
B0 D WAL &~ 78 7 B R 3B 75 2 1 i Bk
%, NN SDS-PAGE & U Western Immunoblotting i3
M THBRGE L7oHE R, 215 ORI Cfo Tk
SEMEERL)PHL LW 522 L7z (Nakazawa
etal., 1993). F7z, EfAIEREH ) 2DNADG+CH &
&, THOHI0EFECTIE39~61% DJL& I/ L (3
2), EubacteriumJ& DIEHEWFE (type species) T AE.
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limosum D50% X 13K & { §7p o Tw 7z (Nakazawa et
al., 1994). H 2, EfZF MBI % K DNA-DNA
hybridization##: |2 & 5 DNA homology % #iaf L 724 R, <
NS OMERIFAEIZ20% T O wE (£2) &5
L, BARHFEMIIRE SRV HLI LG L
(Nakazawa et al., 1994). Zh b OFFEREH#IZ, HEkD
5 ofeds, Blb 2 F TEubacterium JEHE & L T
XNTEHEREIID T 2R TH L L%
B2 S 22T 55D TH Y, Eubacterium &l 1
OGO LEEZ FMHT T 5.

—F, & FORERRT, fEREEETE P o (F
T ARREREATNEE 7 ) MR AR A TRV 2020
GEFPREL SR Tw (ToERILTw) M
B, EICEEROFETEHRETERWHIEOWT, &
b &R LD B b ODRIEBRR RS S T ATk
BETho7. £LTC, fEROFAEREIRNE, €O
% ¢\t Eubacterium BB I E I T LT W, il
BELAIR R LR B, 18- T, IFERBREREIZAR
+ AR A IE L < BT 2 7290121 Eubacterium & #
WX, FHOERT A MERE S 57U e & LU
ML R ETAIENEETHLLEEALNS.

%1 Western immunoblottingid:iZ & % ILHF SUG

L U

(EYEFR)  E. ger. E. ala. E. bra. E. len. E. lim. E. nod.E. rec. E. sab. E. tim. E. yur.
E. aerofafaciens ++  —

E. alactolyticum — 4 - - - —
E. brachy - - ++ - - - - - —
E. lentum — — - + — — w — — —
E. limosum w w w w ++ - w - — -
E. nodatum - - - - - ++
E. rectale - — — — — — ++ _ _ w
E. saburreum - — -
E. timidum — -
E. yurii - - - - - —
il ;| AEATHRE LY FILE
PR ¢ SRR % BRI U 7o e RS
+ -+ DRV EBERE
w o BT
— BRI

£2 G+CEHEDB X UDNAMRMK
% —%"v FDNA G+C EFRDNA
(KR (mol%) E. aer. E. ala. E. bra. E. len. E. lim. E. nod. E. rec. E. sab. E. tim. E. yur.

E. aerofafaciens 51 100 10 <10 <10 <10 <10 <10 <10 <10 <10
E. dlactolyticum 61 100 <10 <10 <10 <10 <10 <10 <10 <10
E. brachy 39 100 <10 <10 <10 <10 16 12 <10
E. lentum 62 100 <10 <10 <10 <10 <10 <10
E. limosum 50 100 <10 <10 <10 <10 <10
E. nodatum 41 100 <10 <10 <10 <10
E. rectale 38 100 <10 <10 <10
E. saburreum 41 100 <10 <10
E. timidum 50 100 <10
E. yurii 40 100

G+C : HPLCH#:
A% ¢ FEREOMFEMEE 100% & L THEH

4. BIEPHIERICEZIPENESR

JFE M B OB R A s, B L WHIRS FHEOE
AZE > TEHL DEBEBYBRLTE 2, JERE, 77
LG PR RO RS, RS, R
JEERE S e EOMEFEY), ALFIERIC L o THHS
nT&7. 20k, MEOMKE, X7FRF7)h 0L
LPSOALAERETE DAHE, oSBT RIS X %8 7%
EOYEIRS Nz ST, SRS A MR E ORI
Lahts, ZOSENED SNTE 7z, 1990410 0
2, MIEOBEENEREAVWETE, LT/ A
DNA @ G+C & & H. # DNA-DNA hybridization{% 12 £ %
DNAM[F?E: (DNA homology), 16S rRNA®D I IEALAY I
LB E(EFENEBEY (DNA similarity) 55 A% & O 5
b, Wk LTABIICEAS N, 2L C, BED
MESTEIZB VT, fEROEBIIVE LRI OREFER
B A MAE D LA AL E > TV A,

ZohmTb, M OE LGB T RT16S
rRNA#EF % PCRIEIZCHIE L, % DDNADIE LAY
ZIRMTT BT, BIH16S RNAEEF /- T4 7
) —EAER 1R E A (Woese, 1987), N E
TOMEOHEITKE (RRED Y Lz, FIZIE, S0RE.
F DM A 5 & LT\ 72 Bacteroides JB I 1L, 168
rRNA S 7 AL OE N IZ & o TE DO REG DO
& (Porphyromonas, Prevotella, TannerellaJ& 7% &) 12
&I (Paster et al., 1994), BAF TIIB. fragilis & fRYE
B S L TP UEEI K-> TV AILBE R, FT7,
B #0558 4 HhtREL L T 7z Streptococcus B M
B (Kawamura et al., 1998) &, 16S rRNAMIE T ZE
FRFAEEE DE D S 6 B (pyogenic—, anginosus—, mu-
tans—, mitis—, salivarius—, bovis—group) (2T S
N, FNENOFEFINESHE S 7z,

16S IRNAEIE T IE & COMBEL» A L, SRED
1,500bpFLfE &4 <, FOEIERFI| OB IIES TH
A, BAE, #5098 EOMEMEDIES rRNABIR M
B g ASHERH € U, GenBank’e EIZEM - AFAINTHE
D, MESEOBEELZ T — I N—A LB o>T5.

Bergey’s Manual of Systematic Bacteriology {&, H1E20
FERY) OKUEEEINEA TWEDS, TDOTRERTHE
#e LT, 16S RNABZ 27 R—Y T4 77 =7 —
& &k L2zERFENEIR RS 5 2 & &, Editor
—in—-chief C# 4 Dr. G. M. GarrityldHHE L T 4.

5. 37 L \\Eubacterium
ek, pEIES IRV Eubacterium B EE & LTI, E.
brachy, E. lentum, E. nodatum, E. timidum @ 4 HRLAYH 5
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NTWiz, 19934EUematsu 5 1, & M OEREE > v F
5 5Bl L 72 R e DAR B RAEAE I N 7 5 L kA
Bl % Eubacterium D3 L\ B FEE. saphenum & | T35
L CTw5 (Uematsu et al,, 1993). AEHIL, E noda-
um & AR RN K OB % RN BEY) & L, AiTRiE
BEITREZ A S B VDS, TUVEZ VR EZRL, 208
RIS 2 87 BRGHCER L LI2B VT, L HICE
nodatum D Z N6 L IR > Twiz, 72, BiEHES
DNA % i \272DNA-DNA hybridization?£ 12 & ) EH X h
4DNA homologyid, Z# % TDEIESGFVEEubacterium
4 ROMAFLTH, 10U TOERNERRT &%
W& L7
1996 4F (2 1%, EubacteriumJ& D 4 2 D F L\ {1 i&
7%, International Journal of Systematic Bacteriology {Z — 7
IS SN2, Pocobid, b NOHERERESLELS
N72M—6,M—7, M— 8 O 3 ¥ % Eubacterium minutum
(Poco et al., 1996a) &, F7-, BEFCHBEC ARS8
¥ D 5 ¥ % Eubacterium exiguum (Poco et al., 1996b)
L, TNENEHLVMEEE LTREL TS, BE
IEREE ﬂfJﬁa MRS T TR L 22354, Tho
A S AEFDHE C, BHIMBEREWICIHAT 2 00 =
— b H T/J\ SWRVESMEAEIE Y 7 T 2 AR
TH 5. E minutum SHFHPED & U TED ICEEIE %
BEE L, WEEERICRR T VF = VKR IZR s %R
3. —75, E. exiguum DFKAHERD T A 70~ 7
774 - THHTEY, TOMBIERTE: 7T VY=
KIFREE ENZNEUER B ETH 2 EME S Tn
%. %72, E. minutum & E. exiguum ) Rapid ID32A API
ZYM codeld, Zh£H “0000 0526 01”7 & “2000
0337 05" "C, E. brachy (0000 4200 00),
(2000 1100 00), E. nodamm (0000 0100 00), E.
timidum (0000 0040 00), E. saphenum (0000 0000
000) &13F7% - T/, EIZSDS-PAGEHIC & 5 Htk
% & > 732 " R Western Immunoblotting 3 12 X 5 53
MFERETSH, oD LR, BiRozne
FECHRR B3 %R LT/, DNA homology#HT
R, 20D AMIIHER O HEITH L TI13% LT D%
VR E IR L7228, E. exiguum DG+CEE1360~63%
T, E. lentum (62%) [Ek, Eubacterium O REVEM &
E. limosum D Z 1 (50%) &, #EEIFTHO SN/,
$72, Cheeseman® i, HEHREZ OB h2L, &

NI TOPRFITEAF L HBEEL 58 L, ZD16S
RNASE BT DT> &, Eubacterium infirmum & Eub-
acterium tardum O 2 T % 808 L /2
al., 1996). #KRMAHEWEL LT, E infirmum 3P0

E. lentum

(Cheeseman et

Welk L AR %, E. tardum \3FEBR D A% BEA L, M d
T E =V KIEREIZIEME T, 16S rRNAEHEE S I1C 5o
BT, TENEFNWREL L7925 —
EEWT AL ERELTNS

INHOF LWHEETEIE, L CEITES - R% 5
e 5 DRFTH 575,
REIR RO THLL L Tz, FD%Waded 1, E minu-
tum L E. tardum DFEERRE IV C, [Al—OF:TRRA
HPEY, WELY %7 %, Rapid ID 32A API ZYM
code, G+C& =, 16S rRNAIEA Y], DNA-DNA ho-
mology @ AT L 72, ZOH#R, ToO2HEIIELFEL
THLEZEPHLNE LY, E minutum DB % Ho
EHEL TS (Wade et al., 1999a).

< phylogenetic treelZ

E. minutum & E. tardum @

6. Eubacterium gD HER

Wade 5 (%, 16S rRNAB(E TIRERF] 7 — & N~ 2 %
M7 LR # e AT # 47, E exiguum 735 B RF 12
Peptostreptococcus heliotrinreducens & & & “C L # BI4R 12
HHZLEREL TS, FEECE lenumd, 02 H
MERRLDL IR -2 BIK L 00 b, BIEFIHE
BERICH L ZERHOPIIL, FNENEH L WHIE
& R MR AE & U CSlackia exigua, Slackia heliotrinire-
ducens, Eggerthella lenta & | THAHET A 2 & & i0E
7z (Wade et al., 1999b). Z#h 5 @*ﬁﬂﬂ%ﬁ,ﬂackwﬁ&
O Eggerthella 813, [7] U { 3 3% O {8 & Coriobacterium
J& R Atopobium & & 312 Coriobacteriaceae B2 & F LT\
. ZO®GEIL, E exiguum DG+CEEH60~63%
T, E. lentumDTNA62% &, WTNHHVEEGERL
7ok DMFERERDP S OB VPR SN2 R YRBRT
Holz (Pocoetal., 1996). % L THREL AL, 5. ex-
igua, S. heliotrinireducens, E. lenta J US3T#% O #7878 12
WT, &%/ LADNA% v 72DNA-DNA hybrldlzatlon‘(iL

2& Y, HEODNAMFEMEE AT L, Wade & Ol H &

HOEPIELTHEZ L EH 512 L7 (Nakazawa
etal., 2004).

—Ji, Kageyama® 3, FHILY K CHEZFHIBRO
M R AT &, Eubacterium aerofaciens % Bl & Col-
linsellaJ& D C. aerofaciens \2ZEH 9 % Z & (Kageyama et
al., 1999a), FIZE. lentum D168 rRNAEZE 115 2 AL 51
WE. limosum (Eubacterium & Dtype species) D FHL & %
LLELBZEND,
glomerans, Atopobium J& Ml &# |2
FTEERRBBLTWS (Kageyama et al., 1999b). =@
ffgEidWade 5 & 134 ML L CTAib i, 1BHKIZH 1999
4FIZInternational Journal of Systematic Bacteriology Vol. 49

C. aerofaciens X° Coriobacterium

IAERDOH L WHE R IC B
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BB R R RS 24QPFRLTE 5

IR IR E N TS,

Hicf AL, b FOBERNORE A ORGEREDPLEDL
n, HEROHEBOVTNIC L FE SRk (12—
3,02 —18,D5— 2 : EKRT v FH%, KV43—B, P
9a-h, UTB13—d : BESL§ Bk, BAlla—f @ EEARGE
Hisk, HM—6, HM—7,HH—31 : TIRHK) 22w TZ
ORE L SEE KA. TR5DI0KRIMTN D, ZOk
AL <, LIRS B A OB Z L
IREBR IR B ORE TH 5.

WRRIC L o CTHEBREH LY, 7T aRELLELE, ©
FRHEEEEIC L 5 TZ T 2L LR AR
HHn, L L, BRMETEMEICE 85 (K
1) TRETOREIEIBE % 7T L1 O MR &
RELTWD I EDPHEREN, ZAH10/RICDNWT
HeR ¥ » /X2 B (SDS-PAGE:), HREMIGEHRIE (West-
ern Immunoblotting’®:), DNADG+CE® (EHEE 7 1
<7974 —), DNAMFEM: (DNA-DNA hybridiza-
tionE), 16S IRNAE(ZFHGEN (VRERFIMNT) % M
WL, BECHE LT Aok 2 b & e ERET
L7, F0 %, ThHD10kkEINE TICHE SN
MR e RELMETH L EHBEL, Cryp-
tobacterium J& & Mogibacterium J& D 2 2 D L VAT R
AL, BB AR L7 (Nakazawa et
al., 1999 ;2000). #RICHEDZ L EELRVIZ—
3 L KV43—BD 2 ¥kl3 Cryprobacterium curtumZ, 7 T
= — VEEEE & E— O U EE Y & 3 B Mogibacterium &
X, TIZM. pumilum (D2 — 18 BAlla—fFk), M. ves-

1 EBEVETFIAMEEIC X B Cryptobacterium curtum DELEE

CM : Cytoplasmic MembranefH}a & &

CW : Cell WallfflfaBe

IVCM : Invagination of Cytoplasmic Membrane /il 1% BF#ll/iE B R
— 7 100nm

cum (D5 — 28k, M. diversum (HM—6, HM—7, HH—
31%k), M. neglectum (P9 a-h, UIB13—dkk) @ 4 WHIZ
GEEND T ERHE LS. F7:16S (RNAERFIEEE
EEFEGE ©, & F TEubacterium timidum (2573 &
NTWHIE R, 2 OHlH B Mogibacterium |25
ZEORUMERHS LI, M. timidum & U CHTEHL
7- (Nakazawa et al., 2002).

#3113, © bOMENTR DS ELT S RIEHRSME
BRI 7T A PETEARE 58 (F 1LE Ltype species)
OURERE LD TH S (FEROFAEE I NI,
Eubacterium /& Dtype speciesl3E. limosum T 5 %%, E. li-
mosum \INESFRIED 7200, 3 3 T3 HAM 2 HEIR T Rt
Eubacterium C & % E. minutum & JLE L 72) . ML b FRA
CHALZEM MR 2R S 2 wdy, RRRHEEY (B
B), 7Aook, MBEETECBNT, #
ICERFHED SN, T2, G+CEEIL, Eggerthellal
%2 SlackiaJ& 3 EG+C% (#960%) TH 57, E. minu-
um D Z1E38% L FH L AL, AR (50%HiR) O
Cryptobacterium & % Mogibacterium J& % & & |1\ 8 [ 12
Cax PR GRYAR

%£3 v MOEEEOREMAMEERIFES 7 A5 ERE O LK

8% G+CERE%  RBEHY  TIF-VHRE WESEEILH
Eggenthella 62 Fid + +
Slakia 60 i3 + -
Cryptobacterium 51 I f -
Mogibacterium 46 VETEY & - -
Eubacterium minutum® 38 R R - -

(1) : PYGilithEH
(2) : BRI MESE S WA Eubacterium (Type speciesid E. limosum)

7. OFRBREECHIT3ERERERTF

5 ENR O JEE R 4 < ok b I EPIHTE &S
OEREEIZOWTE, LFLda v is04FEH
(Koch’s postulate) 73755 L7\, HE4 OREE A 1L
R LRGSO L, BIORSRMET OB TEL -
oM E AT S 3 A A Y (polymicrobic infec-
tions) ¥Zz25H6N5 (K2). TOX) BEFIEICEWV
T, E0X) R, EITHREO EORETERL
P OMEIZE ST AR MA LIS, RNENOE—
BLFRAA.

INET, WEAKEBOWBRY v M) MR E S
¥, FA OUIERBEEREIEET M ERER IOV T
WAL EEE DD, 1980FERITBNT, 20D T T
LEHRESHERREOEE Ry v P TEEICERT
LESEIMEIIRERLT, £ OMAENZNLOM
WO, L3N, REFIMELITV, fke
DHERTEBEHLAM2ITLTWD

( Nakazawa et

(133)



6 i

al., 1988 ; Zambon et al., 1988). F 7=, 9 fillZhospH
MEE LTS, 77 LEHERE % Pl 2S5 oG <
TOWRFEHRFIHRE S T2,
B2 BEHEOMAAEIT T 5 AN

% A,
=1 HEA
)
1 HEB
& wme
A
¢ HED ).,
‘A
—>
B

LL, TN DHRIIMNSBERIHETEX 5ME
BIZOWTOBHITH B, b N OEMIZERNERE I
B, INERT BIREBSEEME I, T
B, BEINTOLWHIEELSS W L5, [
BN BT HMEER ORI RS HIT % o T
BWEB R A, EB, 16S (RNAEET i e R iy
FE5 2 5 HEBL U 7z primer 2 IV 72PCREEICZ & 0, Fie 0
MR DR 2 BET L 7= Wilson & 13, & M 1A RS % 5
WCEET B M ORIS0% IERMOBETH B L L L
W5 (Wilson et al., 1997). F7=, FEEOEZH VT
Spratt & 13, AEIE Y Eubacterium \ 235G DR B S
M E 2> 54950 7 OPCREEW) % fHT L T\ 5 (Spratt et
al., 1999). ZOREE, o OMBEILEEFENICR S
HAFRCRIIEN, TNETEHED L WE OB
b CRERIR R D EATICE B R RE 2 H - T 2 0 fetk
ERELTWE,

DL REFEDPS, MECEEINETHS (F7-
WIREILRZ V) 2%, EEORISRE IS 5 M5
EWLPICL, ROT, ZOMBEIET A4 OFER
TEMYT 52 13, TERGHE DORAE L #ITO X 4 =
ALEHHAL, SHREOERR CTFHEORT D7D IIR
TRTHDLEEZLND.

—J5, M4 O LENEGAE & Eubacterium & & 0 B &
KOWTHZHMETH 2. BICEBAEERICBVT
i, 198026, Eubacterium BRI 2B EER I E
BRRE 2RI LTV AR EISZHME S Tw
5. BIZIE, Tewd M Vincentb Id, T 7 2k AT
R 2 BB O ME T CIE, EHHOF B L CE.
brachy X E. nodatum \Zx4 3 B UAMEHZE L < v & 8iE
LTw% (Tew etal., 1985 ; Vincent et al., 1986). F
7z, BHEWEERBEICBCTE, E timidum 25T 5
B WIMEPUREATRRD 5N B L FEREC, ZDFEI O
b S LMEEDE. timidum THh B EHEENT WS
(Gunsolley et al., 1990).

KA UREP IR P S A IR 53 PR B Eubacterium % D %35 b R

 /cUematsu 5 13, 78 DT L7 B A6 BB E
DEEFRT v P OMBEREICOWT, BBICEE L Rk
BRECHEGAT T TR ORI R OB 247V, 20OME
DRERZ FEMICHET LT B, 088, S8k L 72/0%
4228R T 1TTRE (42%) 75 Eubacterium \2)& 3 2 R P &
W7 NG TH Y, FH 5 ORI L #ERR
DEVHIBEME L EE L Twa (Uematsu et al., 1992).

72, Wadeb S, RVEBRSMEREIE S R Eubacterium
JEAE A5 AVER R O AT IS B ISR L Twa 2 &
LI L 72 WE (Wade. 1997) %5213, Smith & i3
FRNVEBRTE 95, BRAMERE %, SVEETHSEE A0 BE
ZTNEN46, 14, 652DV, E. brachy, E. exiguum ,
E. nodatum, E. timidum =33 % L{&H DIgG, IgA, IgM &
TR L T2, ZORER, HEROTew S K1
Vincent 5 D i D IE Y% AT 5 & S, HEA
THEER AL C IR IS HRE. exiguum |23 2 BLAKMED
W2 &, BEEMERER TIE. exiguum & E. timidum DIgA
PUEL ANV D EANRBOOND T L ERBEL T L,
WEIE 53 3 Eubacterium J& M B R 25 HE 4 o 868 9% 12 [ 12
TIERREIEZ WS L T2 (Smith et al., 1999).

—77, DL DBFEIZB VTS, Hoshino b 13, Fif
T ) SRR A BB R P BT BT 5 LA Mg O
— D W Eubacterium TH H L FW LI L, FNHD
M%) fDEATIZER CBIG LTV B 2 & 2RI L T
% (Hoshino et al., 1985 ; 1992).

B Ry b RREGRE B & O R B IR T, B
VERSRHBRIR ISR TV S 2 3BTk 0@EY) Th 2
2%, BH OME O AV F L 7 B R kO REE I
LT LOBE TR, Bl SN -HRR MR &
YRNTBERNRTF EHELE N EDHEENL, ZDLES
GEBET T, B COEFTTELME, Ab7 3
SRR TF RERCH LT L ¥ — % 18+ 2 k45
PR DT L RE SN D, ZO/RFEN LM
B3R VR 8 SR NERE IE 5319 Y Eubacterium I8 #0 HROZo
IEHIE TH Y, 15 OMEEEDOBES LB IR D
BATICEER BB ZHo TR L EZ BN,

BAS, AR PRSI NE IR 3 R Eubacterium J@ A B & O°
IEMEREOL 1, 7I/BO1ETHLTAF= Y
ZAKIELT, ¥ M) ¥ (citrulline) % 4 )V = > > (omi-
thine) % & % #%[8 L CHSER (butyrate) % BEAE T 2 = & 254]
5T % (Uematsu et al., 2003). = OEEERIZITE D
BND 1D 7%bEHEETH D LD, e 0mEN
DHERE STV . 4512, & b sl ARAE A i <2 P 40
NaOBGEIGRIER, BEEESHRAHIER, SETRUB
MILIZ BT 2 7 A b — & AFFEAEH L LI, BARE O
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WIECEOES T EHE SRS (Jeng et al., 1999
Kurita—Ochiai et al., 1997 ; 1998 ; 1999 ; Pollanen et
al., 1997 ; Tonetti et al., 1987 ; Tse et al., 1992).

mﬁ@io ,ﬁ@mLﬁ[ﬁ%m%Ltﬁbwiﬁ
AW REDORIC L), b ORI S,
CNFTIZHE ST Do AR Z B s
TETVS, TRSDOMEDE CIIEEEPRETH S &
IR A DAL DS Z L L, TEROEBILE
2 X AFESATREDGGDE . ZOLX) BRIBETO
MITHTE (species) L NIV TOREICIE, £ DRMIEAESE
[ & B 5 222 A 72 @ IZDNAM [ 1 16S rRNA
B TR PEPE S OB EF R BT T 5 2 &
WEEICL 2TV,

= N F T2 Eubacterium J& 21X 55 (sub—species &
%) HBEFENTELD, BEZNS OBEEFHIEIR
DENVIZE ST, ABMHEBIIAE(ESHSINTET
W5 ERERC, A OEBMEOFESHL PSR T
X7z, F412, & FOTIFERND S S EE S LA R

ST R 7 T AR OF L WEE L, Eub-
acteriumB O FIE ML HEBEY T L O, INHOD
MR D 16S tRNAB(E TR o LRI A
RN, o OMEAEI R HEEFEN T TAY
—HRT D LD n, FOEEFNEMEEZRR LT
WwWhLEkEZLNS.
£4 b bOOEDSSEES N B E 4 Eubacterium % U O T B

HAED LI %
Atopobium fossor HrEkB 18 Eubacterium fossor
Brix® I8 Lacrobacillus minutum

Atopobium minutum

Collinsella aerofaciens IH  Eubacterium aerofacien

BB
FkEiE
Pk 18 Eubacterium lentum

Coriobacterium glomerans
Cryprobacteriu curtum
Eggerthella lenta
Eubacterium brachy

Eubacterium combesii Pk
Eubacterium infirmum HraktE
Eubacterium limosum

Eubacterium minutum HaktE
Eubacterium nodatum

Eubacterium rectale

Eubacterium saburreum

Eubacterium saphenum Praxh
Eubacterium yurii subsp. margaretiae

Eubacterium yurii subsp. schtitka

Eubacterium yurii subsp. yurii

Mogibacterium diversum ik EiE
Mogibacterium neglectum HiikwAE
Mogibacterium pumilum Hiik B
Mogibacterium vescum Hakm i

#rakE C 10 Eubacterium timidum
kg [0 Eubacterium alactolyticum

Mogibacterium timidum
Pseudoramibacter alactolyticus
Slackia exigua iRk 10 Eubacterium exiguum

Slackia heliotrinireducens $akE 18 Peptostreptococcus heliotrinreducens

(13

)

BiiDjais5 1%, HART v Mo MOENES
FRHAIE, FREEOWEIE S VRIS T A BETEER
BMEHLAEBLTWAI EZHMEL TS (Djais et
al., 2004). T O OMEREEDGHCERIZL 2T 2
BoKA s (35%FF L45%HE), 16S rRNAE(R R
BLF O %5 5B A & Dialister pneumosintes <° Dialister invisus
CHERBARICH AT EEHLPIZL TN A,

CHETHNRTELLIIE, B PoOOBERICEEL D
f@ﬂﬂ LoTINETRAEINTEZMEPSL BT

, 2 OERGIE DR & AT IR G LTS
bt kﬁ‘k% CHLPIZ R > TETWD. WEIZKSD
DNAW ORI & > TS N5 BIZFHROMEKIC L

A1 W5 IE 45 1R VE Eubacterium J& #H T A %> 2 D 3T
BB PO, TS o LWilE R, MBS
FRENDLEFREING, 2L T, & MIEAOEHEGH
J&% (polymicrobic infections) ZBI5-3 % Ml O L% D
MBI LIRSS,

#t 3

AREBAIDIIHIY, ARBFHEPET IREE TR
TFEWE Lzt RRERRZE ST 2 OBREITER
B L 9. AR - SCE R A BT TR M
B4 (No.11671798,12470383) K UHiE K70 Y =
7 MEERTEIZL T, %ﬁ?ﬁﬁiﬁ?%@*“%‘%ﬁﬁﬁ%
Bectirbhg L7z, M HE T Ltﬂﬁﬁnﬂﬂﬂ% S

- B B O REPRAREIR, Kk T T,
FHRRIC R L BT E 9
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