OHARERBEYF% 2010 9

[ Z]

Bt 7 sRMRE S LTREISAPTVT » bR -V
Clostridium DI[E)EICBY T % W5t

RIFEGEY « Hrh B B2 « EaHRY
U SEBIN AL 530 O iR e B R i A o
PR RRSEEGTFER OISR v & — « SR 0 B

(P 21 4.6 3 19 HZA, PR 21 4E 11 A 2 B8

WEFENRARONL WS 275 s fsnsd 7 v b K- VIOMaEES &> Clos-
tridium \Z>WT, £ OALFEHIRIC D W T ORET&T W B [EE IS H IR 8RR 2 fh L
720 TERENHS L, RAERBFEM T &L U 16S ribosomal RNA @z FELFIcE S W CRE S 1
72 Clostridium hathewayi, Clostridium clostridioforme, Clostridium bolteae, Clostridium citro-
niae, Clostridium aldenense, Clostridium symbiosum @ 6 EfEl, THHRKDEEF v ~ (API 20
A, Rapid ID32A) ZFIH L 7 A b2EHR B K OBEREUGMIC L D RO & 5 <Rl S /z, Indole
FEAERE L C. citroniae & C. aldenense TdH VD, 0 2 EEOERMERE L Tld, rhamnose,
B-glucuronidase, 8-galactocidase 73 L T\ 72, Indole JEEAD 4 EfED 5 & C. symbiosum
D A7 a-galactocidase &Mt Td - 72, C. hathewayi &, cellobiose B, a-arabinosidase %
& % B-N-acetylglucosaminidase PiEIC & 0 $E5IRIRECTH - 72, C. clostridioforme & C. bol-
teae DIERNTDNWTIE, HWIRBFL L THB O ERZPLPRETDH - 7o 72, C symbiosum 13
BERPUG 2 W75 < T O BRFIERED SHRIRRETH - 1o,

Key words: Clostridium clostridioforme, Clostridium bolteae, Clostridium hathewayi, Clos-

tridium citroniae, Clostridium aldenense

=2 X

7y bR = VHBZNVEEEME WP E L=~
WIERED 75 AEWARE & L THE s N 5 Clostri-
dium clostridioforme &, Bk < (3 FE R |8 373
Clostridium |8 DEEED—> L xn T v Y, LA
NESEN B T E2RERM B2 S O 53 #EE Clostri-
dium JBIZB VT 2FHICZ VL EIBMES LT
3o AIicBOLTIE, ThETHICKRIshTourw
», PRiobhbhokidcd, 7v b &—18o
Clostridium J IS e U B D 5> B 28 D ey W B G
RED S HES 1, SRR &R L 7o

7 v M R —= WD Clostridium 121, C. clostridio-
Sforme EFERE 513 C. clostridioforme & D855I H3 R %

FHMHESE: (T629-2261) UL 5L 5.3 P 0T 5311

481
GUARIRF 3L 34 D e B G R R AL
RFREE

TEL: 0772-46-3371 (M## 3150)
FAX: 0772-46-3371

75 Clostridium symbiosum®™® &b %, L LD
5, C. clostridioforme & SN T X EHEZ, TTREHE
IR A S ERET, T4 16S ribosomal RNA (16S
rRNA) # = F OEAIENTIC X 2 5 FHEYFFike
AL IR O #E D> S FRRET S N, Sk C clos-
tridioforme, Clostridium bolteae®, Clostridium hathe-
wayi 7O 3EREICHE S L TTO AN, KT, &
SIT A v F — W EE AR HE R Clostridium
citroniae'® # & O Clostridium aldenense'® & L Thlt
VL7, IS 5EMIE C clostridioforme group &
WRE 319, L7, 75 sfatiE & EqHE
EESNIDB7 v b R—=WAOD Clostridium 1 1% C.
symbiosum % &5 T 6 BWRENIFEET 5 T &2 B,

C. clostridioforme |22 D & S ICHD S L h3,
B2 BRIRZEOREEO S TRz 21D, Chb
ZRETIERM DS EEZAOND, T, BERIG
Bt Lk o FRAREREZRILT 2 &0 5 8l M0
5, —fRMSEHERREZR T 6 R EERH 2 VW iEdH
BIEE DR L~V TOREEPIHEL T S MR
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Clostridium clostridioforme group D [FE B4 2 #5] 11

HTdh 5,

z 7T, A, HTEYENTEREICLOEES
N INODEREMICHOVWT, 75 L mpEichnrb
S FEER e HIKEIE+ v b TH B API20A B &
UF Rapid ID32A %R L 72 [FE A FIRED ST L 720

MR EFHE

1. #EEK

2004 7E 11 A» 5 2006 429 H o 23 A AR 4B
MEFE RS NR, K, I, Mok, B,
s EOEERMED O s, JERERRY, Fastls
[EEED A2 7 a= k757 1 =12k BEKIHED
Mr# & U8 16S ribosomal RNA 5 K fi 41 (1,486 ~
1,489 bp) D AR ZICE SO CTRE S i C
hathewayi 16 £, C. clostridioforme 10 ¥k, C. bolteae
11 ¥k, C. citroniae 6 ¥, C. aldenense 5%k, C. sym-
biosum 12 BRDF 60 #R2 H W72,

2. EEBLUVITSLEBHRER

SEEEIC VTR, TAB IO vET Y FIMKEHE
KEEH (AC KM, AR b v e Fu v d vy V) T
OYMUEEER (3 HIHEE) 07 7 et ) 54
ok, ERERBXUFROEMERBE L, £/, ik
EtR e AC BEHc eiBR S T kUSSR L, 24 W5,
48 R[], 72 KRS SR 0 BEEIR CRE s, PRl
L) ZhER LT,

3. EEFv MIKIRAES &L TELLFHEKRDKRE

TichiosefRE 2 HBRIHE & LcRE+ » b API
20A (20A; HAREA A Y 2—) EEERNLGETLEL
AEATEH & L 72 Rapid ID32A (32A; &) ZH W, &
ER A L CEILFHIRE 1R 2 1o DR XFICHKE - T
FhaL7co HIEEVWI NS HETITY, Yo7 > 40
F L L bITERELE L, 32A K2V TH, a-
galactosidase (x-GAL), B-galactosidase (8-GAL), B-
galactosidase-6-phosphate (3-GP), a-glucosidase (a-
GLU), B-glucosidase (B8-GLU), a-arabinosidase (a-
ARA), B-glucuronidase (B-GUR), B-N-acetylgluco-

saminidase (B-NAG) @ 8 IAH (35575 KIS & Bait: &
Lo F72, 20A IO WTCIIEEEREREZ 72 B & L
7oo E1o, FEF v MTEEHSHE WA LRIO C. clos-
tridioforme ® AL SN TWB A, HHHEEORE
FEhs, [FE+ v M2k C clostridioforme & [GE5E &
N BRSO WTHRE L 72,

i e

1. EEHLUVTS5LEERR (Fig. 1)

IR BEERE O 7 5 2 Qv ic B 1 2TE8EIE, I
TOWETT v b K= AdH 3 WIFIEERRD 75 L&
PERRE T H O BEFEIC K 2 IZRED I & > 1o A D 13
no oo HRAZZED 2R IT 26 £k (43%) TH - 72,
fERI<Tld, C. hathewayi (63%) % C. citroniae (67%)
TR LT D - 7253, C. aldenense (20%) % C.
symbiosum (17%) TI3&KH> - 7z (Table 2), 60 FEF
TIRBVT, IhoDHRER%Z AC B THESUIRE N
I 24 HRRE, 48 MR, 72 MfEIREE L 2 EE A IR L
1oo TORER, FENRE LB ENS BN EE
L, 72WEES#ETE, 48 FRIZER 3~5 mm DOEX
Z, TR0 12#k1F, 2mm DIFO S o/ mEE
IR L CHERIASAIREE 75 5 7o TSNS KA
TR U 72 tkid, T C. symbiosum TH - 12, FEHE
T, &5 o0l 24 BoERTRIBOH
S, thseoRkid L icEEi T, REvok
EHIKE &, SBlE b Bacteroides IHEL L TV 1z
P, T2 FRLI EoBEE T, L2 WISl o AHER &
75572 (Fig. 1) 3813, WIFN b EAMD 3V IFPPMHE
BTCARBHTH - 7o C. symbiosum LIS D 5 EFEIC
DWW EFIZEICHEZZD S H - 72,

2. 7w bR—IVEI®D Clostridium DREEF v b
CLBREELURERDT 0T 7 1 ILDHFH
Slalfas Lc 2E RO RIE+ » b 32A B LU 20A

WL g SN cEi% % Table 1 1R L7,
C. hathewayi 16 ¥k ® 20 A 1 B F 5 [6] & =R 13
36.4~98.5%, 32A (39 NT 99.9% & 15\ [a] iE TR

Fig. 1. Cellular morphologies and colonies of C. clostridioforme group and C. symbiosum

a) Spore stain of C. hathewayi

)  Gram stain of C. clostridioforme
)  Gram stain of C. bolteae

) Gram stain of C. citroniae
)
)
)

o

Gram stain of C. aldenense
Gram stain of C. symbiosum

- O 0

g

C. clostridioforme group and C. symbiosum on Anaero-Columbia agar with rabbit blood after 72

h of incubation. Colonies of C. clostridioforme group (right) are circular with slight irregular
edges and attained a diameter of 3-5 mm. In comparison, C. symbiosum (left) forms small colony.
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Clostridium clostridioforme group D [E5EICBET 2 #at 15

< C. clostridioforme E[RIES N1z, C. clostridio-
forme 10 #£13, 20A 13 4 ¥R T C. clostridioforme H3 15
Shtcly, 1HROABEVERIEHERTH D, I Fu-
sobacterium  mortiferum 15 & D75 LFEPEEICEEE]
TEE N BRI - 726 32A 139X T C. clostridio-
forme DEEENEONTH, [EEMHRIT 32.6~99.9%
TRREM - 72, C. bolteae 11 #kiE 20A T 2 #kd &
97.5~99.9% T - 7243, EMRKIGHEAZ L < [FE
AREZ o IMBE R ICRRRE S i, 32A 13, THETC
clostridioforme 7315 & N7z D3EIERER 13 16.29% &K
<, & D Clostridium species ~ EB[EE S N7z, C
citroniae 3 X U C. aldenense IZ5W T 20A TId[H
TEMER (3 TR, iR E[EES N BRI TH -
726 32A T3, C. citroniae 1%, 3 XT Fusobacterium
necrophorum 1< 5 W iR T EE S 0, C
aldenense & C. clostridioforme & [G5%E &1 5 WER DS
= o 12, C. symbiosum 13, WEFNDF » MTBWVWT
b C. clostridioforme &[EIE S N BRI - 72,

Wiz, BEEF Y bDELT a7 > A V% Table 2
ICK/R L7z, 72, Table 31Xk 55 H L 7285
HHIZD>WTASEORER & i Lz, C. symbiosum
12 BRIEBEE LTl —18 7o 7 » 41 WAERL
FEF v b 32A TB-GAL D ABGIED 5 WiddXT
DORIEBEM:, 47 bH 5 profile No. A3 0100000000
¥ % W12 0000000000 T dH b, C. clostridioforme
group & DERINEETH -1z T, 4 v F—=IE
FEEEM DT T C. symbiosum O A0 a-GAL [&PET
Hote 20A THRIBHICZ LA, —BHERE L
» C. bolteae 13 & & DEERNT P PHREETH - 72,

C. clostridioforme group @ 9 5, C. hathewayt, C.
citroniae, C. aldenense ® 3 EHEICOWTIRFEEF v
N TOAALEHEIRASCHE B), 9), 10), 15) ICiL# S e
HAbZA IR (Table 8) & 1313 —E L 72,

3 75H 5, C hathewayi TlF, 20A 12 F 5 lactose
(LAC), salicin (SAL), melezitose (MLZ), raffinose
(RAF), cellobiose (CEL), 32A T®» B-GAL, a-GAL,
BNAGaARAtLB@%Hﬁmiwoyf% 720 Ln
L, E»owtEs ofilicik bEHTIEA L, CEL, -
NAG, a-ARA TH VO, A v F—=VIEEEDIZMOHE
T, ChooHBIERTNTEEETH - 7, C citro-
niae, C. aldenense 12, 3 NTA v F—VAEFELL K
NEDPOEMIIFEETH >, TND 2HEEDRD
A F 75 8 5038 H 13 rhamnose (RHA) & B-GUR, S-
GAL Th b, RiEN&L, Gk, Bk B mEs
=i, fel, B BiEETHh - .

—%, C. clostridioforme & C. bolteae 12>\ T3,

20ACE7T 07 7 A VIREHTH D [E—HEHN T
WL RIBH A RTIHE DI, F, mEEAEHE
SETEER R REIS MR X 78 5 22, 32A TIF B-GLU
» C. clostridioforme T3 X TGV, C. bolteae T 1
HERw Tt Th - 7,

£ 2

VRio b bh oz cld, C clostridioforme
group & C. symbiosum 13, 41 & HEMER 04 B
i%@%uﬁ%r@wﬂr T8 D B ERG HHEE R

IR U 7YY, PRE R, NV b Y RIRE, T
V=T IEH, FEERE, ks & o BRI bk

SN, SEEERID 60.4% % H LA A BT O TGy
NED TV, T2 C hathewayi 3 3EHIM P ER %
w7 &%, C clostridiofome  C. symbiosum (&
MEE» s> 2WECHL I EMD, Th
57 v bR = WBID Clostridium \FAAFHEIE S & D%
YEICB L CTEELERABR EEZ SN,

ETAM, bHEIIBWTIZE, C clostridioforme
group 129 A BEkSRICKIC lE X Thd TR <, TEZRE
LR SEIERRED 75 LA E L CRMA T
SN b, BEIEF v MT KD Bacteroides % Fusobac-
terium 15 & EBETES NI D $ 5 T ENZ 0,

NS DEEED Clostridium &, —fRICIFENIIEN
W LERESNEWESNED, SRR T, T
W o fpfe S B M 38 KEEH T dp 2 AC BEHIIT B W
T, COEBD43%IE a0 =— 0 5 AYETH
DB TRETH b, ¥T, C hathewayi TlE, 62%
THIAZRED I, Lichi-T, FEECHET L
ThHEEREEEEPC CENTRETH 5 EEZ 5N
foo Fio, HlaAPBETELLEAILBLTY, T
I —uic & 2 IFNEREERS, Ryu OER'S),
a= A4 v v (VCM) sz, Bl o #i#k% Fusobacte-
rium X Bacteroides % R/ % 1o Ok FM £
PNy Fo4FxEHt 22 v (BBE) BT O R
Bl S 2 E T NIEHEEETH I EELON
7o

C. clostridioforme \FHHRD X 5 ITHNFE S i ds,
Ih S ORBORKERERZ D13 & A L RTTHREE + v
FOF = R=2 @B h TV, 2, 7
&R = 2 ]{E SN TWw B C clostridioforme 12D\
TOIRZHRED b 2 WEH ThH 5 fc O[EEREE K
<, —BEYREZE CORERIRETH -/, T
T, Albl, HTFEVFENTFESSICEIDEES N
NoOEEEICOWT, TlREESF » b ZFH LA
{bappRic & 2 5 EEE B L O EhiciiEis e

SR NI S Gy
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PEIR & D iRt 2 17 - 720

9, BT+ MK BREETIE, C. clostridio-
forme group OHENFH S NCEGFIE STV L
M, C. hathewayi 13, SEOVEFNOF » ~Z{HH L
T C. clostridioforme ERESNTHB O EE» -
oo LI2L, ZDEN1D C. clostridioforme group d
HEfEIcH W T, 32A T C clostridioforme & C.
aldenense 73 1) & < C. clostridioforme & [G5E T
X 50%kRE, SMICEEERI KWL, ErDH
FRICEAREE S Nz, C. clostridioforme group & fiZHE
FHC X BN 75 C. symbiosum 13, BEFMi% 72
BIciE R4 2 C & T, J0=—DAE SICk 28R
MrEgETh Y, T, HEEF v b TORLEDZ L X H
5 bREIENESTH - 12,

R, SRR S NcERNCE 72 AR ber vk i
SWEEERA I ET A, C hathewayi, C. citro-
niae, C. aldenense \2> W T3, Warren 5D L 72
LSRR, i LAC, SAL, MLZ, RAF, RHA 75
EOWESERLA v F = VEEAEZIERIC LT, [EEF v
b 20A % 32A TORIGAFI L 7 {EE G E D aJfET
Hotee L L, C. bolteae & C. clostridioforme 1<
W, AAbAEPER R RIREE © b b fEFE S [EE I
BOFHEYHRIESLIEEE Z 5t Song 5 13,
C. clostridioforme & C. bolteae ® 16S rRNA A
FIHKI 3 DHETH 05, 2 BN, by
Mtk cHERInfETH v, A3, sorbitol (SOR), MLZ
[aiE, LAC, SAL, esculin (ESC), B-GLU [Gi, %%
1, SOR, MLZ B, LAC, SAL, ESCEM:TH 3 &
WARTWBY, LinL, SRIOKGITE, ShicaBL
WWEED/D I e » e, T b B, C. clostridio-
forme I25WTIE, bbb noFAEYFENTFETlRE
JE L7k TE LAC, SAL, ESC attotk b/ 1
Mo tc, 72 C bolteae Tl&, SOR, MLZ H3fait: ok
% -tz (Table 3), Warren 5 &, C. clostridio-
forme DIKJE/¥ % — 17 LAC 1T304 3 XIBMEZHET
LAC Z45f& & LU 72 C. clostridioforme & C. bolteae @
ERNIREE 7 - 72 SR NT VB 2, SO TH
LAC IS W CRHFERMZIET, Th b 2 WK DH
BHEEE T2 DR AMEE EEZ Oty 1, 1V
F— Ltk 3EED 5 B, C. hathewayi HEE F v
D% ORBRIEE B ART DIicxt LT, C. clos-
tridioforme & C.  bolteae ® 2 Bl 31 & B %R
TIEE N1 L, C. hathewayi & %% 2 BkE & ORIC
FEFYy bODTO7 24X —vDlF-ZD E LT
EZBRONLIEICHOVTH, SEObNDLNOFESR
& Warren 5 O#EHERIZEI L TH - 72, Warren 5

I3, TOXICTOT s A NNY =g &
B LT, C clostridioforme & C. bolteae @ 2 i f&
MRIFFEEFHNTE WA ERIRICH 2Dt LT C
hathewayi D3N AIEICH BEHICHOVWTERLTL
%19, Finegold 513, C. hathewayi, C. clostridio-
forme, C. bolteae ® 3 BfEA[ETET 579D PCR &
A L TWBHN9, C clostridioforme, C. bolteae D
2 WA I EAERZE UL TR Y, —BoEKRMR
BELANVTPCRZ21T->TCI O 2EHEEERT 5 E
FIEVWEEZEZOND, Ld->T, 1 v K= IEE
H-d C. clostridioforme group OEEEHCOWVWTIE,
SEEF v F THEGICER TS ALV C
hathewayi & O DKW C. clostridioforme/bolteae
DERNTEEDLOMYEEZ SN, 1V K=
5o 2 K ld, Finegold 5 D LIFTOEYD T IFFLHk
ENTEHE ST, C clostridioforme group & 3 EED
BTSN TV, LiL, Warren STk A v
F— VEEAERRIE A v F = VIEEA DD 3 EfEE &
BUEs575 5 T &, 16S rRNA OIEEFLS—3 R )3,
PO SHEEE 96~98%ThH D T &5, HEFEE
LTRESINI, 41, bhbhbIhs 2 WEES
DINEEEORIEZRIT> 12, 4 v F—=Gko h
S 2 WA O HIRENE + » Mok 2HETICH
WTd, Warren 28/x L 72 & 512 RAF & RHA O X
BT E TR ICERTE, Th S oERIMEIRT 16S
rRNA 0 HREF R Ic & 2 FE & 3 F 8L«
(Table 2),

LR A I L DI, ThSOEEHT S W TIROEERE
OB LEES v FORIBEFHT S ETER -2
WIEOHEERIE ZgETH b, =ik L ToBlREE 2.0
NI NGB ES R rfETH 5, THbBL, 3
H I O &5 5% 2 T Bacteroides [ DK E S TP
S TREENBFEE LA, 75 20 EE L
HERIRD 75 AEHARE TH - 12GE ICARERE O A ENE
%% b, T LTRyuDHBEPL VEM Ik 75 4
BHRTh s EE2MHRLCRES v b 2FHITH
X, Ao EsNERIIOVLTHREERETH B,
WCARHEEEORE MG & ik S &1 i3 me T
BETH D, MEEEOR V5D 5 L3 bR
T3, Bacteroides 75 EESME 7 5 AR O E
PEDR GGV L, BENAIEICELL L 7o & gtk
Th b1, ZHIMMHERENE 12 KEE & DfhliE
BHTEETH Y, E coli 15&E & OEMIT & 5iRTELK
okt s b 2, Licdi-1T, ThooEiEE
FOXOBER,POLOEBRAREL CHHEEEL TL
ANEHEHEEZ DN,
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Morphological and Biochemical Identification of Cigar-Shaped Clostridia

Yasushi Daimon," Kaori Tanaka,? Kunitomo Watanabe?

U Clinical Laboratory, Kyoto Prefectural Yosanoumi Hospital
2 Division of Anaerobe Research, Life Science Research Center, Gifu University

Clostridium clostridioforme has been known to be phenotypically heterogeneous species with cigar-
shaped morphology. Recent taxonomic studies have shown that C. clostridioforme represents five distinct
species in the C. clostridioforme group: Clostridium hathewayi, C. clostridioforme, Clostridium bolteae,
Clostridium citroniae, and Clostridium aldenense. A total of 60 strains isolated in our laboratory as the
cigar-shaped clostridia were identified through end-product analysis and 16S rRNA sequencing as follows:
C. hathewayi (16 strains), C. clostridioforme (10), C. bolteae (11), C. citroniae (6), C. aldenense (5), and C.
symbiosum (12). Biochemical characteristics for those isolates were investigated using commercially
available identification Kits. C. citroniae and C. aldenense were distinguished from each other by the results
for rhamnose, 8-glucuronidase, B-galactocidase (C. citroniae : +, +, —, C. aldenense . —, —, +, respectively),
although both of them were indole positive. C. hatheway: was differentiated from other species in C.
clostridioforme group by the positive reaction of cellobiose, a-arabinosidase, N-acetylglucosaminidase. It
was difficult to distinguish between C. clostridioforme and C. bolteae by phenotypic characteristics. C.
symbiosum was distinguishable from C. clostridioforme group in colonial size.
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