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## Clostridium difficile SS{tEFIRSIC & 5 &
HEdE KRS 28 Pseudomembranous colitis (PMC), &
BVWRTHEOCERERED 1 > TthHsZ L, 4H
ELBEHSATOLE" AR EIC & 5 AEEHS
FACRELPTVERRSNT VR0, ZDEH
EoWTRBAShicEhTLE L. FEE, A TH
HHIFERGHEFE, ZAOEETH 5 C. difficile @ 43
Beeiks, ARONSERCHL CIEEELEAORH
WEEEDED - Iohs, BE 1g H7- 0o C. difficile
HEBEFE N TEARLSVZ &, T C
difficile BRI+ 2 RESEEEMFET I IEHE
T5H, BAOMBFEBMCREELKL VLI EERIF SIS
L, COZEHBACKRRENRELBVI LIS
LTuwaaetk 2R L 7. C. difficile ic & 3 PMC
D FAE % Host-Parasite relationship it W THE A
20 Host IOER & L Tid bid o in  HLkEE EREDS
HERRFD 1 HEEZ 54505, Parasite llORF
LTkt~ shTWS C difficile D3 R E#
Dz, FFid, C. difficile o FHERENE O HE A
BE L ChiuwhE I h2Etd~ <, PMC RUTH
EERFW O IC@BERAEEHR C. difficile k% B
WTEHERIGIC & BRI A A 7. £ 1, C. difficile
DOEEIB I 2BERICOBEREIC >V T bR
L.

MR UE &
. [EAE#%

PITFicsd L 7= &8 79 # @ C. difficile ZH 17z

ATCC (American Type Culture Collection,
Rockville, U. S. A) Hi3k; ATCC 9689, 17857, 17859
DIk, BEBEAZEEHR; 0%, RERRBETHE
BAER D WBEHR,; 138, HAERRSIC L 5 TH
AEBZEMEDR; bk, MAERRS L3 PMCEEHE
B3R, b k.

T, BEREOWMBE LT TFTRiEL L
Clostridia 45 B#& 69 #k% > 7=, C. bifermentans
& C. sordellii LIZid 1 f@ic-o & I &2V,

1. @RKEEFWMEMERSEERKE

C. acetobutyricum. KZ 586, C. bifermentans 10
¥k, C. butyricum KZ 589, C. botulinum type B
KZ 5383, type E KZ 582, C. chauvoei KZ 382, C.
novyi type A KZ 671, C. perfringens type A KZ
211, type B KZ 263, type CKZ 265, type D KZ
267, type E KZ 275, C. septicum KZ 993, C.
sordellii 10 ¥&.

2. ATCC &tk

C. absonum 27555, C. aminovalericum 13725,
C. botulinum type A 15763, C. barkeri 25849, C.

carnis 25777, C. cadaveris 26783, C.
cochlearium 17787, C. ghoni 25757, C.
glycolicum 14880, C. histolyticum 25779, C.
indolis 25771, C. innocuum 14501, C.

limosum 25760, C. lituseburense 25759, C.
malenominatum 25776, C. mangenotii 25761, C.
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oceanicum 25647, C. oroticum 25650, C.
paraperfringens 25753, C. paraputrificum
25780, C. pasteurianum 6013, C. perenne 25782,
C. plagarum 25768, C. propionicum 25522, C.
pseudotetanicum 25779, C. putrificum 25784, C.
rubrum 14949, C. sartagoformum 25778, C.
scatologenes 25775, C. sphenoides 19403, C.
sporogenes 25762, C. sporosphenoides 25781,
C. sticklandii 12662, C. subterminale 25774, C.
tertium 14573, C. tetani 8033, C. tyrobutyricum
25755.

0. HMEOES

PYG #£#1 (Proteose peptone No.2 (Difco) ; 3 %
(W/V), (Difco) ; 0.5 % (W/V),
Glucose ; 1% (W/V), NaCl; 0.5% (W/V), L-
cysteine« HCl ; 0.05% (W/V), pH7.2) 10ml
KIFRMF 742 v CRisBL A EK 0.2 nl 2 H
L, 37T, 7HefEis®% 8000rpm 5 SyRIELEEL,
AR THREL 2%, 0.4% s <Y YINEES
Bk, TORBRD 0 EOBREICE X OHEEEL
rEEER L) YHEOE Ui, 0 BB E 100
‘T, 60 AREMBMMEEROERS L, £EAEK TR
L1tk CORERRD 10 (EOBEICE 5 & > EHAE
KICHERE L EREMBGRE L.

m. #HELFOER

IEROHFEFROERHIR~ 3 BB TEESHL
fo. EHREI, 1EE 0.5ml,2,3EH1.0m, 4,5

Yeast extract

H2.0m,6 TEHH3.0Onl& L. BREOEHD S
THRICERML ChEEBxL.

V. XXBERIE

Henderson'" ®HEICHE » 7. 2 REBRBERR L 2h

EMAEInl cBESCRBECHIR I HERAL.56T,
2B ERHEL, PRAUBELTIREFRO Y
Bazb- THESBME L.

V. SEFRER

i

EREUL 2BELSHF S SROMENELRES
L, BFARIBEELAS 56T, 2BRIRGS S/, &
L (8000rpm, 5 A o & » THIE 2K &, Lg%
BRI & L. BRI > W TR 4 L 2o B
T AEERRIEEITL O HESE-> T 254,
ECBELEKREETRINAERVERL . 85, 56
T, 2EREIMEIC L AREMEORERM~DOLEH T
W EARERT A%, WHE L TEFROERGHEK
EMA - HEIME % E s BATR L 721, BEMo
@z~

VI.  HmsEiEsss
BRI EE L Fo ki e - 1
VI #SREER

Sterne &'"?D kI - 1.

159 i

1. HMERUHREBMmEZO®RE

AEERICHK D, BB\ ATCC 17859 ¥k, EHE
No. 78#k (BEEAMFEHRKERE) >0 THH
R, fu<y vHRBECXT 2REnEEERL, £
OREBEREEKRI L. Lito 2 BEO BROME
R & » TIERIL 2R EIME 0 B4, n# No. T8 #
FEMEF Tmkomadi Ficxt LT F L © BREE
(2560) ®FEL:. wa= Y vyHEEIEHLTEROWLE S
BWMETH -7, @EEEGFLVESEM (640) %
R L7, hn# ATCC 17859 BRIEEIMIE DB &, #k,
Fw) vy ERE KN 3BYEHEESESLT
Mot (BL). L LSS, sre) vyiiHIck-
THESL L 72 ATCC 17859 #% & U No.78 #kHiBMiE 1,
Mk ) YHEKS LTEAE R 10240, 5120
VWS BOEEMERLA (F2)., ULaL, mMEAL
7B, CORBEMRIAE Kbt BB ATCC 17859
BREMENE No. B ol o SR EHIRENE
NICHEHREARL, RENICRE 2 LEBbhic,

Table 1. Cross-agglutinability to antisera prepared against heated cells of strains ATCC 17859

and No. 78 )

Antisera Agglutination titer to

prepared

lz;gain;t Formal-treated cells of strains Heated cells* of strains
eate

cells ATCC 17859 No. 78 ATCC 17859 No. 78

ATCC 17859 160 320 160 30

No. 78 640 640 2560 2560

* . Cells heated at 100°C for 60 min.
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0. XXBEEDT

FROFERL DIV vREICE > THERIL 5
EiERUCEFEER O TEBERIDIC L 3 BR4T -
1.

By, &b EME (16384CU/B0uL) 2R L 12
ATCC 17859 #k, R U #EF#k No.T8 #RiLEE ME £ A W
TR TI RS LBERIGET- 7. ZDER,
79 #krh 58 4k ( 74.4 %) LT b OHBEMEIC T L
BRICEE L. R, B O 21 ¥h S EBIESIE
AR 13 McH T 2B ERIL T, %58 195k
BICO WTEBERIEEITN - 2. 2 OE, §if 21 #
DH5 THL, 13EHOHENED | >Th 3 EHFk
T - 70 ¥k GUERIRS, FETRBEEFEDRER S
Mgt L CRHRRICEEL. LoL, Boo 125
HoREE 2ECORE IS LT o EVEEM(160
-2 ERLIICT EYS, WBRAKICH L THEVE
B LRS-

LIERERD S, #58R 79 Bk id, 383k ATCC 17859
BROTEIMAE T L TR RN IS O BREM (10240 ~
5120) &R 9 DAMREE (18, 394K), ES T 70 4
FRME L CHRM S CBHEE (10240 -
2560 ) & R I ERIVKEE (DB, 7HR), $EHH No.78 Bkt
BEIE I XT L TR RAICE W EREME (5120 — 1280)
ERTRERE (IH, 198, F-chs JEEoW S
NOTEME I L THEVEEM (320 ITF) Lk

23

REBVERE (VE, UK 4B en
T&k (R3). ATCCHE IR IRICBLE.

M REFRAEHR
BERIGICE > THF o hi 4 DD BB OB,
BERNFEET 0L ERITT 210, RIGRER
AT -7z, 180 ATCC 17859 seiEMMEIR. BT
OHRFTRFERRR S, RNOE R WFhoBk
LRCBELEDM o, L LA, T80 T-T70
HER®50WidMEDO No 8 % E TRIX L %
ATCC 17859 Hkiidmi iz, I, WM, IVEEOHKk%:
ELBELE -1, [ BoEEkcHL TR, BRI
Bl & AR RAVEREME (RS, 10240 - 5120) %5%
L. ShicRLU, T- 70 %kIEIMAER U No.78 #ki
I, T80 ATCC 17859 %, I# o T-T04% 5
5VEMHEHDO No.BHOVLThORETHRL2ICK
Nah, choRUFE L TRVWFhoEkd 2
CBE LD (R4). EOKE, IBCBLE
R, BSRAREE TR LI /.

N. BERICCKIMNEERRE

TBCE LA 39 Bkid, LBRERRVTEkRA 1024 -
8192CU/50ul mBFREELET 2 HmBHRT, IRICBL
fo THREMRSESHRTH - 72 (F5). I, VBici
EER.BEROVTNLEMB LN, T, VEO 33
WD L 1Tk (52 %) BEHKT. 20 1THhOES
Wo>b 148 (82%) »512CU/50ut I ToEES

Table 2. Cross-agglutinability to antisera prepared against formol-treated cells of strains

ATCC 17859 and No. 78

Antisera Agglutination titer to
prepared
against Formol-treated cells of strains Heated cells* of strains
formol-treated
cells ATCC 17859 No. 78 ATCC 17859 No. 78
ATCC 17859 10240 80 40 40
No. 78 160 5120 320 320
* : Cells heated at 100°C for 60 min.
Table 3. Grouping of C. difficile strains by cross-agglutination
Number Agglutination titer against sera to strains of
Group. of
strains ATCC 17859 T-70 No. 78
1 39 10240—5120 <160 <320
I 7 <160 10240 —2560 <320
I 19 <320 <320 5120—1280
v 14 <320 <160 <320
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ELETA2REkRTH-7. b, I, NVEEL
EHEZIBEAEOFEHRTH .
V. BEREKICL3IHG, BEERERUSBEER
]::F 3
FHiod » TRENAERE BN RBARICES L
T, BERISI LA EBRREE OMFRI>VT
mEt L.

i

RREERR A @R 50 sicBI LT, 19%k (38 %)
BIBCEBL, BEkch- (£6). IHCBLL
WRRIEH D 208k (4%) W&ot 42, 1
, VEICB L 20%R(58 %) D5 5 16 ¥ (D55.2 %)
DEBELRT, 2055 148k (87.5 %) HEHFHKTH -
fo FLERREA S CHEBERO L WEFEERRD 13
BrRicBA LTI, 4 ¥R(30.8 2)H5 T BEHIC® L .5 #R( 385

Table 4. Agglutinin-absorption studies with sera prepared against strains of C. difficile

Strains Agglutination titer against strains belonging to groups
Antiserum used for
absorption 1(39% I 1II (19) IV (14)
ATCC 17859 None 10240—5120 <160 <320 <320
ATCC 17859 - - - -
T-70 10240—5120 - - -
No. 78 10240 —5120 - - -
T-70 None <160 10240 —2560 <320 <160
ATCC 17859, _ _ — —
T-70, No. 78
No. 78 None <320 <320 5120—1280 <320
ATCC 17859, _ _ - -
T-70, No. 78
* { Number of strains tested.
** . Less than 40.
Table 5. Relationship between agglutination and toxigenicity of C. difficile strains
Number Number of strains showing cytotoxicity of
Group of
strains 0 64—128 256—512 1024—2048 4096 —8192
1 39 0 0 1 20 18
It 7 7 0 0 0 0
i} 19 11 3 5 0 0
v 14 5 2 4 3 0
Table 6. Relationship between agglutination and toxigenicity of C. difficile strains
from healthy adults
Number Number of strains showing cytotoxicity of
Group of
strains 0 64—128 256—512 1024 —2048 4096 —8192
1 19 0 0 1 8 10
il 2 2 0 0 0 0
| 16 9 2 5 0 0
\'} 13 4 2 4 3 0
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Table 7. Relationship between agglutination and toxigenicity of C. diffictle strains
from antibiotic- administered patients without diarrhea

Number Number of strains showing cytotoxicity of
Group of
straine 0 64—128 256—512 1024—2048 4096 —8192
I 4 0 0 0 2 2
I 5 5 0 0 0 0
m 3 2 1 0 0 0
\'f 1 1 0 0 0 0

Table 8. Relationship between agglutination and toxigenicity of C. difficile strains
trom antibiotic-associated diarrhea or PMC patients

Number Number of strains showing cytotoxicity of
Group of
strains 0—512 1024 —2048 4096—8192
I 13 0 9 4
I, I, VI 0 0 0 . . 0

%) BOBBLA. M, IVERCEBUA 4% (30.8
%) 1tk (26%) OANEEHRTH -1 (FT).
FERRSICLIPMCRUTHESREXEdRD
B3xRcBE LT, 2R aERc I BcBI s &n
HEAL 72 (K 8).

VI. HEmMEFOBREYE

ATCC 17859, T-T0, No.718 #ko 3 B ORHEMIE
XL, X E L TA W tho Clostridia 45 5 69
T NTHAELLEBERYT, ChomBEIME i C
difficile (B TH 5 T & HHEAL 72

VI.L VIE =Bt LERRN
BORABOSBEERFEOBFE TR Lo
R, Vv E b — LSRR & B REME OB I E LR
BEH SN HIL, vV E b — VRIS 60 #keh 51
Bk (85 %) WHBHKRTSH » 128, VL E b — LSRR
tE 19 BRhE HBERIZ O FR (26.3%) @ Ed, v E
b= VRIS B BRO S W T LAV - 7z

% =

C. difficile ® BHERIGIZ X 2 HESHIC> LW TE,
Snyder'® BEHNIcHE L, HEKOIEMMTIE % B
WTESR L Y, BEKk, EFHouvThi
bBIRL, BERICHEFSRORITEICENTS 5 &
~NBEE b, Codifficile iz & b 2BEOE
EFRL H B & 2ib~r. & 72&iIT, Hafiz 594,
MBI 4 W TEBERIG £ 1T W, C. difficile #33k

BILFEOMIC RS RAREET 5 S8s L.

A£H, EFBREREICHV 3REBERCHENBE R
PR, BERDICK3RIIRBLTIR, i<
VYHENERTHE LM -1, RREEZBEVT
BERISEITI » ofE R, WEBR 1983 B EH ATCC
17859 ¥k, MEHR T-T0 (FiERIRS, ETHEESE
R, EEHR NO. TS M (REZARFEH RS
) MEME L, 2hEFhEVWBREMcEEd 3
B(I, O, OB &, ChomBiMicideias
BRLLSOVE (VE) 04BN TEI LTS,
S S RINGRER DFER, ATCC 17859 BRHLEIME - 1%
ENHERER L RT I BB T 2T XTOBERS B
BREERFEEBT A L MBI L, #%E C. difficile
B HRRERENEOBTEC LD, MEEMcAEL
2ODBICRI AT ENTE, a5, HER
EKEVFEEE L IHOBEAL N EBEETH
D, FEFESIcL s PMCRUTHIESREE @ B ¥R
MR NTH, THICBTA M-, BB, |
BHRRRENE RRME S EE B, < skt
5 ic & 5 PMC RO THIEDRE I S5 o % &
ERILTVBIENREENT.

E#& Clostridia o, & o EEORBITEICEL
T, MEFNFELELBEILFETHE LI,
FEI 555 C. botulinum type CR Uil &'9 4 C.
perfringens types C, DicB W TR L7z, AFETH
Wiz 3D s V=) YHREICKHY 2B % 4 H
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T B 9 B MR RUCRRTE & 15 B T L 0¥
-t chigl, choo JEEORBEMNEFRVS
n b Clostridia B2 2 BELE P~ T &
Mo, ABEMED C. difficile BERHEME L L
TERRELEBLLDTHELEELDL. S5k, Tk
F5ic L 5 PMC RUTHRESRSEEHRO T T
DEMRUIEEAOBEBERY, —HBEK ATCC
17850 B BEMAE LSRN BB LA ERIKES,
PMC 285 BE®E,» SONEkROBTERE KL 2
WT i, < OEERREIEERVBRERIES R D
<EY, B, BMETERNLHTETHBLERD.

C. difficile ® v v E b — L4 iRMEICBAL Tid, B
iR Esh, BEScL - T—RLTWH
WIS SepEs s T L E b — VR, B
HpdWIREE L TH o fods, Ve b — LR
e BREN ORI FERBGRSED s h, DHEEN
PO AL BT R/ TSRO XS HAEERT
Hoto.

#= B

PRSI & 2 BEERBRCTRESSE, €5
CREARY, &EHEROC. difficile 19 #kicoW
TRERIGC X 3 BRNFRS, BRRE, BRIELD
MEEREI L. 2ORBR 4ABICHT LM TEL
B, & o IRINRBOBR. £ 18 (304) 0LHH
BREEAET 5 M- BRRECREALTE,
EIROEEALLEISRERTS D, B, V&S
W HEIZE D 5L BHEEKRTSH > 12h5, TOREHKI
WEEECh o7z, 72, BUEO THRIEEESRIRT
Botfo. ThoORBEERINCRIL, REAS2
Wi ERIR S THEBERO S WEEH K 63 tho
6.5% L ITHICBL L, PMCRUTHIERE O
A, 1ISkEMNBE IBRICBT 5 LoD, T8RS
REEOERHBEERSRBE N, i, VIE
b — VA RIBHEROREHOSEER TS - 0.

BEEDBIES, BESERMAERE & L/ BIHEER
RHEBCLL CHEEBTE T, T, RROBTLHRLY
RIGE A NEE M E £ LchRE—SERA LS,
ZRUEHNERE & L BENEHEREMIE BHO
BERLET.
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Abstract

A total of 79 Clostridium difficile strains from different sources (50 strains from healthy
adults, 13 from antibiotic-administered patients without diarrhea, 13 from antibiotic-associated
pseudomembranous colitis (PMC) or diarrhea patients, and 3 ATCC strains) were investigated for
agglutinability, by using formol-treated cells as antigen, in relation to toxigenicity. C. difficile
strains tested were divided into four groups, I, I, III, and IV by cross-agglutination test. Ag-
glutinin-absorption test revealed that the strains of group I, agglutinable with high titer (10240-
5120) to antiserum prepared against a highly toxigenic C. difficile strain ATCC 17859, possessed
group-specific antigen. All of the strains of group I were highly toxigenic, and all of 13 strains
from antibiotic-associated PMC or diarrhea patients belonged to this group, whereas only 19
(38%) of 50 strains from healthy adults and only 4 (30.8%) of 13 strains from antibiotic-
administered patients without diarrhea possessed this antigen. This indicated that toxigenic C.
difficile with a particular surface structure might cause antibiotic-associated PMC or diarrhea, and
also that the serological method with the antiserum against a strain ATCC 17859 would be
practically useful for the identification of toxigenic C. difficile from the feces of antibiotic-
associated PMC or diarrhea patients. Antisera used agglutinated, to some extent, all of the
strains of C. difficile but none of the strains of other clostridial species, showing that serological
method with these antisera would be practically applicable to the identification of C. difficile.
The resulis of carbohydrate fermentation test disclosed a close relationship between toxigenicity
and sorbitol fermentation of C. difficile; sorbitol was fermented by most of the toxigenic strains
of C. difficile but only by a few nontoxigenic strains.



