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Clostridium difficile (&, 1935 #, Hall &
O'Toole" ic & » T, FEROERL DI LHTHE
sh, FAEROTH L ERMBHESOER OB
BRICLBLOM D LGV ERES WAL, L L,
Z0ik, HEHEORES DD, TOFERIRE
ENniEh -1, EE, EREORRE, EREL b,
FAEYEGERRES LE LA TREEERE T2 RE
HRIEAAEAMHT S LNMESHY, L bEOE
fiz, C.difficileick 2 BN 2FEMNEHS L
fo. COBRKEERBMICERTILILLD, A
M EE AESERBRERELT LHEI LBEDL
nore —9E, ERMEEY L, MXEH U LIICE-
T&f., 20Ok, FEAE, BRELREMTL
O#HE L, BAKBIAbASE XK TE K.
George %', 1978 £, cycloserine, cefoxin, 75
7bh—2, RUBRHEEEL CCFA E&HfFUR
C.difficile OBRIBMAEERL, LIk, B LD D5
BB - 1o, & 72, C.difficile DBEREE I,
George Z13'", Chopped — meat — glucose it

(CMG ##1), # #z, Bartlett &'®~'¥, KR Larson
#1913 Brain Heart Infusion $gih (BHI $5#th) Ai%
BEHMELTVA, & 512, Rolfe%i3'®, co 28O
B & & b 12, Proteose peptone No. 3 % & & Bt
bRBECENTHZEL, FLEBICOVTE,
S (N80 %, CO0.10%, H:10%)BETCOM%
BBBVEHEL TV A,

EBEE, ARTBVT, BICERKIERRELR
wWEWT, HEOFAMEET ©, C.difficile D##
EECESBET IR LWTRF LD THRE T
4. FhcolEmERGVT, AEERBRES, RE

WEFERThOEE, RURBRBAOEEL D SHELL,
C.difficile D& BOBERELEEL, KL SHV SN
T\ 3 CMG B2, Ko BHI S & 2 BHREE L%
e L, doic, ERE, BEELLOMEIH
WTHREI L.

HMERUTHE

1. ERE®%

C.difficile ATCC17859 ¥k Z R VW THBRELOEH
BRAEEBRET L, oM, LITOEKRICOVT,
BEEFEHEARF LA, AR, HEVERS L 5BE
HARIBRBERFEL S5HE L /2B, NobL,53,55,57 @
4 k. BE; FUAEMERSICE O TREE LY. K
N, FEARENICRBERBRERDLE, L
|G, S8 LB, N 59, T4, 77 OFt 3#.
CE: FLEMBERE 223 b, THZ 0o BIBER
AR B Nh - mBERFLOSHEINERK. N
80, 82, 84, 86 wEr 4 #k. DB, BEERAEELLS
oL 7-gEkk. No 78, 101, 102, 103, 104, 105, 110 ©
S TH. No.T8ik, NoB3 ER—DBRFLD SN
b DT, BIEHE KRB MTELCRREL T, 2 AR
HERL AW NIbDTH D, OB, BHIN
EWEORSESF TV h > k. N b3 EBRVE
ABC BOE, &0 DHON. T3 OBKRIE, &R
MEEREO BHAML . N 53 REFEKFEAROHKEL
rhtgankboTHy, DEHOEKE, FEOH
DL bDTHS. AB~DHOBEKIVTNS,
C.difficile 47tF o CCFA Bt A R VT L 7 b
oTHy, BEW, VPl Anaerobe Laboratory
Manual e~ TH I~ 1.

Toxin production and toxigenicity of Clostridium difficile. Satoru Takabatake, De-
partment of Bacteriology, (Director: Prof. S. Nishida) School of Medicine, Kanazawa
University and Department of Gerontology, (Director: Prof. H. Sekimoto) Kanazawa

Medical University.
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1., EBEXRELREH

0.1% Na — thioglycollate & gt % BF
HEREREME U, BUT @ Peptone, B & UEIc>
T#E L 7o, # % Peptone; Tryptose (Difco
. Laboratories, Detroit, Mich., U.S.A.),
Proteose peptone (Difco), Proteose pepotone
No 2 (Difco).,  Proteose peptone No 3 (Difco),
Casitone (Difco), Neopeptone (Difco), Bacto
- peptone (Difco), Casamino acids (Difco),
Mikuni peptone (Mikuni, Tokyo, Japan),
Polypeptone (Daigo, Osaka, Japan),
Polypeptone S (Daigo). Trypticase peptone
(BBL Microbiology Systems, Cockeysville,
Md., U.S.A.), NZ case (Sheffield Chem., New
York, N.Y., U.S.A). #8¥E;, 7527 r—2, 70
A=A, ALFIF—R, v=b—0, Fro-—-2KT
v/ — A, HEREER, 10 nlo BB, ¥4 viE
BRTHE L 10 @R ENA T BEBE0.5%iC
BAIMAA, WBFME LT, Brain Heart
Infnsion ¥4 (BHI; BBL Microbiology Systems),
Chopped — meat — glucose #£# (CMG)'® % H v
fo.

. HoEEALERUEER®R

KBEk%, 10ml @ Fluid Thioglycollate Medium
(FTG; Nissan Co., Tokyo, Japan) ¢, 18 iR,
MCTHERE, SSIHE, FIGh R LB L.,
JC, BEERIEER, £0.2nl 28 4 OWERIEH 10 nl
~NEBLA FEHoEmiicL Tk, Na -
thioglycollate D#RMESL, HEIREIZ IRHE LS,
BEREBAEIT>7. L L, BHI 5#1, CMG $nz,
RTAREE (N80 %, CO.10%. H.10 %) T L
oEBERVThOEMICE VTS, 37 CT T BESG
ot

V., SEREORE

RIS, &4 OB %10,000 [F4E, 5 HwiE L
% ToLEERY, BHEE L.

V. 222 EEREOR

C.difficile D BZRBOEEZ, v v AETHEHLR I
LORE L., BEH K, 0.02 % © gelatin ~
phosphate 7 ¥k (pH 6.5) 1T, Mk 2 EFHT L,
BHEZMIC-F, | ~2o<y 2BHIRIC, %0.25
nlES L, S, BEMAORETCOFEEICS>WTE
EL, MLD/ml%& & &¥v7c.

74 i §
. HBHEELCXT B 5IE Peptone DFE

Tryptose, Proteose peptone No 3, Proteose
peptone, Proteose peptone No2 %5 &, 513 B
DEDEHDOD Peptone 2>V T, 1.5% Peptone i
EfEn e (ER L, BER JlcBAL- v -2,
HBWNIT 7 - RERKRBE 0.5 % ABICR
L, Fih, 8%, C.difficile ATCC17859 B BBk
EE, 3T C 1 BEBER, ToBREEERFLL
(Table 1). Z D&%, Tryptose, Proteose peptone
No. 3, Proteose peptone @ 3 ¥ @ Peptone 3 0 &
DEREAKRIFLI Exbh ot £, BXMEH,
1024 MLD/nl UL B %R VW n b BRI,
6.0LLETH -7, Wiz, Zva—2EEML - NZ
case, & U Polypeptone Mg, £7:75 7 + ~
R &ML 72 NZ case, K UF Polypeptone jil & 3 £
i, BEEiKHIE, 6.0 AT R L, ki 8 MLD/
nl Bl T &{E V@ %ER L. Bacto — peptone,
Casamino acids MEBEM T, BORBHEL . &
ROELEGE, -7, ULOHER, BFToERBRTIE,
Peptone & LT, Tryptose & Proteose peptone %
AOTHRE L.

I. BREECHTIEEBEORE

1.5 %o Tryptose, KR U Proteose peptone i &
BEEHIC, 757 b~ ARV INI—-R2%2RLEHET
LRI CEOBER A 0.5 %ML, T0E
FEECRIFTHEELRIT L (Table2)., Zo &
., fiofEiclk~T, 757 =R, Fra—2
MEREMICBVTC, BOBREESED SN, B
By, WEhOBERME ISV TH,. 6.0 LLET
Hote, TLEOREWE, 757 b -20EETKKE
WTERLBIFT, FVa—2, =V /—2R, A LF b
—X, 2= b=, Fvo—-20lFET L. LIE
DR, UTOERICEWT, BELT, 757+ —
2, kU7 va—=, Peptone & L T, Tryptose %
Wiz,

M. BREECHTIBREOCE

ToRBIBVWTRILI-6EOEDY L, 7357
P=2, RUS VI -2 BBRELLELEDTH B
EBOLNIOT, ZOBDEOOPEICH>WT, BHEE
BERETAIHICIOEREIT-~ (Tabled). B
OWHEIE, 737 b - ZRMEHO A S RBEICE L
T, 73— REMEHE D PPREFTH 1. 7
Wa—20.5%TI102{ MLD/nlt BE OB HE M
ERL. UL, 0.7T5%, 1%, 1.5%7Tit,0.5
%OBETHNT, BoBBERRIIEREETH S
iz, Zh%h, 8, 8, AMLD/nl &{EWEFEHEH L »
REMEM-7z, TD0.75%, 1%, 1.5%7Ti,
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Table 1. Effect of peptone on toxin production

Toxicity (MLD/ml) in the
Peptone medinm containing 0.5% of

Glucose Fructose
Tryptose (Difco) 512 1024
Proteose pep. No. 3 (Difco) 512 1024
Proteose peptone (Difco) 1024 512
Proteose pep. No. 2 (Difco) 256 512
Casitone (Difco) 512 256
Mikuni peptone (Mikuni) 128 256
Polypeptone S (Daigo) 8 256
Trypticase peptone (BBL) 128 128
Bacto-peptone (Difco) 64 128
Neopeptone (Gifco) 64 64
Casamino acids (Difco) 16 32
NZ case (Sheffield Chem.) 4 8
Polypeptone (Daigo) 0 0

Basal medium : Peptone 1.5%, NasHPO,-12H20 1.0%, Yeast extract 0.4%,
Na-thioglycollate 0.1%.
Strain used : Clostridium difficile ATCC 17859.

Table 2. Effect of sugar on toxin production

Toxicity (MLD/ml) in the

Sugar medium containing 1.5% of

Tryptose | ioeose

Fructose ) 1024 512
Glucose 512 512
Melezitose 64 256
Mannitol 128 32
Xylose 128 8
Mannose 64 32
No sugar 8 8

Basal medium : Sugar 0.5%, Na;HPQ4-12H20 1.0%, Yeast extract 0.4%,
Na-thioglycollate 0.1%.
Strain used : Clostridium difficile ATCC 17859.
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wEhbEERMHE 60T TH L. 757 =2
pEL G, BEI7 LI - ROBALEUERERL,
20 0.5 BIBEED 1024 MLD/nl THE O R HMH %
7L, HcBALTHAUERERLI. LEOBRE
p, 757 k=2, REZ L3 - 2ORER, 0.5 %0
sgLEbNL.

V. ZTEFRMICxFT S Tryptose peptone DiRE D

£ %

&~ D Tryptose peptone MEREREHIZ, 0.5
yoElic, 757 b—X, FhiEI/AI-XEHEML.
Tryptose peptone DERELEICE I 2 EHREER
st/ (Tabled). 752 b —2&%HML*E,

Tryptose peptone B, 1.5%, 2.0%. 3.0
BOVWFhiZEWTH, 1024 MLD/nl &, B DBIE
EHAERLE., —F, FAro—- REZEMNL LR,
Tryptose peptone @ B ¥ » 2.0 % T D &,
1024 MLD/mlo B EHE®R 2R L. BLEL D,
Tryptose peptone DEE L LT, 2.0% %MV 5 T
Cwwlt, ¥, 727952 b=—R0 73 —-2 L&D,
Tryptose peptone D BBE ioxt L THEHEE L /2
EXEEERLEOT HELTR.05%757 b—
2ERVAEIEELE EDOKRERXD, 2%
Tryptose peptone,0.5% 7 7 7 + — 2 & B i
(BIF, TYF it & 0E30) #8, BREZCELEDHL

Table 3. Effect of sugar concentrations on toxin production

Sugar ) Bacterial growth pH Toxicity
concentration (%) | growth (OD560) (MLD/ml)
Glucose  0.25 0.64 6.75 128
0.50 1.00 6.32 1024
0.75 1.04 5.64 8
1.00 1.04 5.60 8
1.50 0.98 5.52 4
Fructose 0.25 0.67 6.80 128
0.50 0.95 6.55 1024
0.75 1.22 5.43 8
1.00 1.21 5.40 4
1.50 1.21 5.35 0

Basal medium : Tryptose 2.0%, Yeast extract 0.4%, Na, HPO, -12H,0 1.0%.
Strain used : Clostridium difficile ATCC 17859.

Table 4. Effect of tryptose peptone concentrations on toxin production

T o Comamng 0ot
0,
° Fructose Glucose
0.5 256 128
1.0 256 256
1.5 1024 512
2.0 1024 1024
3.0 1024 256

Basal medium ; Yeast extract 0.4%, NazHPO4-12H20 1.0%, Na-thiogly-

collate 0.1%.

Strain used : Clostridium difficile ATCC 17859.



472 =

CEBbM 10T, LTOERICIE, CoOEEE
Wio,

V. BREELCNTICEBAAVORE

Fe**, Zn**, Mn?*, Mg?* Na*, K* O & &1 4+ ~
o, C.difficile DBHRELECRITTHE LR L &«
W, AoDBEEERIFS i1z,

VI. BREECHTIEEEEOKE
TYFEMOEREBEEEZRET DI I OER %
fro# (Tableb). RO &L, 3T CTHREDOHILE
HERL, ThUTORETRE > IC, BEHED
EFEZRLA #->T, BHEEREFEEITCELLT,
UToREAET- 7.

VI. BREECSTIHFPEORE

TYF 2 H e, #EREEIC BT 3, C.difficile
DHERELE LEBRHHORFZEERET L (Table ).
E#IBETTTLERSBH O, BETHEE
BICEL, BEUHETET LA, b5, EH2
HEREFHCET L.

VI. BREECHTIEETHERAEOLSE
TYF 853t % B O T IR AT R I G B i
B 5 L EMERROERELE LRI L (Table ),
B, EHSN, RENEE, W Thogae
bREUZREED o>, BRELR,
HSHERICB VT, BOEITTH -7, BBEM
SRR BT, He BET 2B S, X 0B
B\,

X. #¥EHEH#IZH 3 C.difficile ATCC17859 [9F

REE

Table8 @ & 51, TYF 41, R UfEk Ly
C.difficile OBHREEREME LT FEshTL
% Chopped—meat — glucose % #I (CMG ),
Brain Heart Infnsion 5 (BHI #31) 2 v7, #
BB, RUNL80%. CO0.10%. H:l0 %oikg
MERETICT, A/, 8LUTHEEEL, Z40%
FEE IS VTRE L7z, TYF 854 © 38 S b de
S RO, BREEIBRIFTHD, #Hik,

Table 5. Effect of incubation temperature on toxin production

Incubation Bacterial Toxicity
temperature growth pH
()] (OD560) (MLD/ml)
30 0.57 6.21 32
37 1.09 6.47 512
42 1.16 6.52 256

Medium : Tryptose 2.0%, Yeast extract 0.4%, Fructose 0.5%, Na:HPO,

12H20 1.0%, Na-thioglycollate 0.1%.

Strain used : Clostridium difficile ATCC 17859.

Table 6. Effect of incubation period on toxin production

Incubation Bacterial Toxicit
T B o (MLD/m

1 0.94 5.78 32

3 0.95 6.08 64

5 1.00 6.15 256

7 1.05 6.30 1024

14 1.17 6.45 1024

21 1.38 6.60 256

Medium : Tryptose 2.0%, Yeast extract 0.4%, Fructose 0.5%, Na;HPO,-

12H20 1.0%, Na-thioglycollate 0.1%.

Strain used : Clostridium difficile ATCC 17859.
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CMG 3z, BHI 853 T 3 RS HI R CO B RFEV R
Fehoto. EREREMICELTE, VIO
pB0TbTHHEBRTHATHE I Lby - 1.
UFoEEBTE. 2% Tryptose peptone,0.5 % 7
sy =220 TYFESER VT, 37 C, 7 Bk
#i2T, C.difficile DEBHREEZRETL /<.

X. Rof-@m%EoC.difficile DERELE
BaenEELDSEES 0/ 18 kD, C.difficile @
BEEEE, HRID, FEOBREECHERASNT
w3 CMG s, BHI B, 2 L <, S EIZEHR L 12 TYF
i E AW T, BE LA (Tabled). CMG 53 &k O
BHI $etiz, HiEDE CB~HMRMEGHT T, &1z
TYF i FE S B ERE B, 37 C, T HREEL
f. RE L 18P Ll M BEREEZED . AR
MR OREZRICRERRIBR LB S i BE,
paoh ABUESKRC, BREESEDoN, B
EMERER, TRERKEER L REERBRER

WiEh--BEHEIKTIKCBERELENRD S L
to. MAEMHEBRSH®S, AS0FBERGELAVE
Hhko CHE 4P I RCEREESBD o,
BEBRAOD#E TR, THRIIRCEREEVED S
i, BRELOFERICEL T, BHI 55, CMG 5
i, RUTYFEc3e RCERERLL. L2L
EREERICEL T, BEMRICHES D IcENED

o, TYF#gTid 11 skebh 9Bk (82 %) itbB\W\ T,
ot tESE b LS IREVBF R FRELERL
7.

LTz 80,5 C.difficile & RN R & OBIE
EOWTRE L AAEREOHREE 53TV ILA
DEE L DSBS Nz 1L B C.difficile(A,B,C &)
DHL, BEERBREE L AR, 4RTRTIC
BREESED OO, BEERKBREELLL - &
B.CEx, THhbEFr2Kic L, BRELEHNAD
Shd, HEYPEREES T TV IBHECBVTIE,

Table 7. Toxin production under different gas conditions

Gas condition pH g\fﬁ)c}gn
Aerobic 6.15 1024
N2 90%, Hz 10% 5.90 128
Nz 80%, CO2 10%, H2 10% 6.05 128
C0290%, H2 10% 5.72 64
Hz 100% 6.25 32

Medium : Tryptose 2.0%, Yeast extract 0.4%, Fructose 0.5%, Na,HPO,

12H:0 1.09%, Na-thioglycollate 0.1%.

Strain used ;: Clostridium difficile ATCC 17859.

Table 8. Toxin production of C. difficile ATCC 17859 in different media

Lethal toxicity (MLD/ml) in culture super-
Medium ir;;xél:iygaifggn natant fluid incubated for
3 days 7 days

TYF Aerobic 256 1024
Anaerobic* 128 128

CMG Aerobic 128 256
Anaerobic 256 512

BHI Aerobic 16 16
B Anaerobic 256 256

--------- Incubation condition : N2 80%, CO2 10%, H2 10%.
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Al KRR 2 D RAE &, EEDICHEES 5 C.difficile
DEREL & IFELBFRIED SN,

F7, No. BT &No T8 D#kiz, E—REDEL Y B
EhboT, N b7 IBEEABRREIES I, No T8
BEERBRASBE LT 2 X B, BUEERX
DoAMRNIbDTH BH, NobT &, TYF Bz T
512 MLD/ml DEFEEM ER LDt LT, No T8 i3
WEhOEMIC T OREEEEE LUEd -1 N T8 %
S DEO THIE, HEVHEORE RS TR VR
BRADERELVBONLDTHS.NTBLAD 6
BRIz EBRBRA AT AOEBI D SHSNLDD
T%b,C.difficile #E 3+ 28A R 15 %BTH-7. ©
Fhb, #E g b1z b0 C.difficile #id 102 ~ 10°
BOEBETR LA, E-BERE 10" 82K 6
BOSb, bl BRELESED LN, L b, TOHF
TR, BAEEXESO {kickLT, BE6LL
HHBEEVEER L.

& ®
HE, VvavAvy, 2 v vyl
BEREWEERRIC, TREEERE T3 REERE
KBELIELIEAH OB EMRESH, zZoRERRE
LT.BE#RFEDL 0 HBES 0 B C.difficile HEET
ZEXRNBLELLL OO LS, BB RIBRES
& » o C.difficile o7 g, EFEFOBEZRROER,

RUERKIC, C difficile cBREZELESYE, 203
FDEMENR CELEMER OB 0 BA T h
n—c“\ 66)18%—16),18).
CoMEIBVT, 97 C.difficile iz, X b HEYn
BEEAE GO TRMICOVWTRI L kL,
C.difficile O HFFREL MM & L T i, BHI 5o,
CMG #E3h'Y,  Proteose peptone Hiffi'®7s &, #
L EMMAERENTWS. Rolfe ', ftfs
DA CERESNTOAIEMEER LT, 20ERE
Eik-20T, fHlABEEEEC, B—RETZ08%
ERRET L #20%, CMG $5#th, BHI ¥5th, R OIS HER
L 72 3 % @ Proteose peptone % &L EEHIM, 13I1XF
BOBREAERL, oMtk LT, BFTH2
&L, BEEERAEME LT, HENICIhEoR
ZERATEANBLERTVE, L LEBFICO
WEics T, FRELREME LT, TYF Eitts
RL, FRABEEE T, SERE L 7 C.difficile
D 1 BROBRELKRD S B, 9 ¥kic, CMG #3t, BHI
BEMiE D bEBVWEREEERLL. RAMEOREER
BPUT FENHBEREOSBIOEYNTH B LA,
—BHER L BEAF B X 3, Onderdonk % ¥,
C.difficile 0 ERELCREITREBEOZ >0 T
B L, s BTRES, SB{LREBICE(LT 28,
W SOBEARMT A EBNTVWE., FHORKT
B, FRASEEECBWT, HOMMIE, Heuk

Table 9. Production of toxin in different media by C. difficile strains

Lethal toxicity (MLD/ml) in 1 week culture super-
Group* Strain natant fluid of
BHI* CMG TYF
A 51 32 64 256
53 32 8 32
55 128 64 512
57 16 64 512
B 59 0 0 0
74 0 0 0
77 1024 512 128
C 80 0 0 0
82 0 0 0
84 0 0 0
86 64 256 256
D 78 0 0 0
101 256 128 1024
102 32 128 128
103 4 16 16
104 256 64 1024
105 0 0 0
110 16 128 32

------ Refer to materials and methods.

$ o BHI and CMG were incubated anaerobically, and TYF aerobically.
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SEEICHLTE->TELT, B, +5Tho
BULBTWEEEATBAE, EHEINEREL
<b, BORFRIMEIShS, LrdbBRELELNH

shtiwdBbhl, £, BROMBAN S
~OBHIE, CLULAFREERT S EBhini.
C.difficile DBRELCKRIFTHHELO LB IC >
Wik, EXOWAEBERICLIVBRFT I TS
piaee-en ik, pH6.0~T.0 B THROEEL,
4.0 ~5.0, £7idpH 8.0 ~ 9.0 icZEfLd 5 &, &iE
THEBRTVWE, EHEDERTIZ, TableTiZRL 72
TEC, SRR S, BREELIC, BRELC
EFRDHONDIDE, HTEHEIC B VLTI, pHA, 6.0
LTI 2 m»rd 3, BEORENES MET
ACENEDORERD 1 2EEASNS ., EHLEREE
BEMOEE LT, YV —2&D752 F—2h%
DEMTH 71T i, Fra—2A0RENEE, 7
7P —ARERT, BOBEENEL BNV LICLD,
HEHIHOE TR0 EBCLPT0I L &, BHH#EMH 5
LBbh 3,

EEHMCAL TR, 2{OMEEEL, 2~7H
&, BEAIICFT» T W3, Bartlett % 3'®,
C.difficile DR B2k L, BB L, EERK
ho, BREBICOVLTRE LTV S 4,24 ~ 48 BE/T
i, MEEPICEREAE <, Wi, 72 ~ 98 BB S
2, HBAOKBRPCERENESEHET AL
ERELTVWS, EEE, TYFEMICT, lEE»S
NHEHETHEL EBEERFTOEREE < v ABIE
BCTRE LI BELDRECERBSB L, T
HE, {HETHREOEERL LY, BEoR~TH
3& 5, MRaAD SN~ DB E QR OB
BBE, FE-HLAERERLEL. Yol &ick
b BREADLHICE, D& GEBIFENIL, 5 HEL
EREMNLE B LEPR B,

Rz, BEERBER HEDEOMEIC>VT, &
UVEE L A s /i C.difficile DBRELE ICH
T, 5EI#EFERL O ABES N7 1T#%H LT, BHI
B, CMG ki, Feof TYF BeiA B TR L7
TEMERBIC LY, BEEKBAZELCLEELD
S#t s v Cldifficile d 4 BRicd~T, = v X EIEH
BABDoh, SICHAEMEEERL LSS HBEEX
BREE LD - BERKO THO L, HFh 2
et r@v o d Eabh -7, -7,
C.difficile DBHRESE & ABBAIBA RE & 0 Bz
&, BHESHEENS 5 & B b h . Bartlett &
9 W va=a v B & ABEERIEREE 4
ADT~TOEI, MlaREsED LR, Hicy v a

A Y YERALT, BETRERL»Bs U1
BEAD, DFD 1 AOEIC L MESEINED S
nEwi e, R, REHXKBRAESOEERLILE
B Y ¥ 3= 1 v vtk O Clostridia 24538 = 1,

Tohdd Cldifficile THBEHELTVS,

SE., HEMERBORE S 3, BEAOEE
L0, wv 2DBFHEMERT, C.difficile 8 &
fi/c. Larson',George®® £ & BB RHHESTF-T 0
5. LaL, TH, EELLOBLRERKELRES
BORBAOEEL D HERFED # » C.difficile #8
SHshBI LR, ~RABEURSOBIAX 3,
Hall and O'Toole »"1935 4£, [EHHERD 5 Ed
5 40 %, C.difficile #93BE LTV S W, HE v
LSt T Wb - OB S, BIREMOERL
Ebic, Bolf, EACEED LY DEET 2 HHRE
ARRBESTVWE, RETRE, EFBAMEEZED 1-
ELTOMMN%B72KRT 555, Sutter Ei'", EH
ABTAFAALD, BFElgdbicb 102 ~10°@E&,
BVEELTHELLABLTVWE, EEd, le b
10% ~ 10° BI2E OB o C.difficile %#,40 A6 A
@t Fk, BREMOKBICLY, COEOR
HRILDECLEZEMTFEENLY, BEDOHE
T, C.difficile l@EA B VT, 10 BHNELET
2LBbONE. 0L, 10 BRSO REBABESC,
EXREL %IRRT Cdifficile BELEL. L2 A SHO
RIEHRE R 2 SUNMEBEREELLTIV DR, KA
OBNMEEE, ¥#Elg b 10" EREOHE &
DIEY, bR, BREEKTH-Td, 102~ 10° @
BEOENTR, thoBBIBRNEEOEEICLD,
FOEEEAPIMIA TV E LB THEELELSN
3. —7%, Dabard E»R LT &<, HEME
FRICLD, HEMERZHOEEBAMEREMNEL S
i, C.difficile DBREA CKREMICERLTWRE
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Toxin Production and Toxigenicity of Clostridium Difficile Satoru Takabatake, Department
of Bacteriology, (Director: Prof. S. Nishida) School of Medicine, Kanazawa University, and
Department of Gerontology, (Director: Prof. H. Sekimoto) Kanazawa Medical University,
Kanazawa 920, Japan. J. Juzen Med. Soc., 89, 468 —478 (1980).

Abstract A simple medium for the toxin production of clostridium difficile was developed.
Our proposed TYF medium, as compared with other media, showed the highest yield of the
toxin with most strains tested. Aerobic cultures in the TYF medium were preferable to the
anaerobic cultures.

When ¢. difficile strains recovered from the stools of antibiotic-administered patient groups
with and without pseudomembranous colitis (PMC) were examined, it was disclosed that all of
the four c. difficile isolates from the PMC group were toxigenic, whereas five of seven isolates
from the non-PMC group were nontoxigenic.




