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Clostridium tetani O D BECEET AHETLED S OND I, TR FTENBES ZDE XA WH

NHENRL,

C. tetani L & DEESEEREIC L b, ERNICHOBEFEORFZITWROBEX B,

1) Escherichia coli, Streptococcus sp., group G, Staphylococcus aureus, Clostvidium perfringens &

DEEEZEDWER, HROMEREM & LT, GAMBHOR S FF 12y, 7 v 27 Fi—

b, FA

7YV av— v EE VEREENE DR, 2D C. tetani DEBEEIRAEX R THEEARZ2H T

B,

2) Fildes DRIE S BEE S E. coli L DIREWR TR LR, GAMEXRIMEM A A~V 7=
TavER, ~"= I V7 aPa vVERLAKOBELXRL, swarming OIHL s o e, BEOES
X, BEEHEROBE b A TS GAM EXAIH S BE IHEL 5 5,

3) SEEREEA~D1.0% LI D glucose Fihnik C. tetani © swarming ZH0%I L, 2.0%OWHMIRE
L IHEI Lz, $€- T Zeissler S i3 HBERASE & LY TR,

4) GAM EX % H L Td Streptococcus sp., group G, C. perfringens & DEER, C. tetani D
swarming 2\ X, DHEERIMET L1, ¥ OSBRI C. tetani DEBEK LA L7, @Mk
BPEEM D 72\ WBUEE, C. fetani % X D HEEICHBET 5 70D b » T el 21T 5 L3k, 1A

DOREEREHET2LELDH S,

F X

BEROZHIBEBERNCTHLh 3
Clostridium tetani O ETEERMB L b i L
A+, FFE SREMR R R LR
DB LM BENE o1, LicdisTE
DEEEREDORERE D EED S DI, FRT
HEEH, HMEAHLELIEIETH S,

UL Lieib X Y R CHEY 7 BET 5B RS
HIBFFED kL LTEETH HENY T, M
BENZEHEO2 L RWIREROSHE, BK2

BIRIEERSE @ (T143) KHERXAZRFE 5 —21—16
FRRFEERARMEFSEE
B ET

WirHECTHIDCIEREIZLEEZ, &
B O BB 21T - 7,

B BRI B D C. tetani O 538 TIBEE,
MEIZEEERE L, TOEERR» O C. tetani %57
BTBLWSTODRT v IEBRS, KRR
TRIDFEARDONT, FROBAERICL VE
H, HEC>WTHREL 2, 30HRY B0 THR
&35,

S & UHE

1. SRR

RAEERICIIRD 5 EEL#E R L, Clos-
tridium tetani ES242 GHERBEEIE X » 5B
LB EREW), Streptococcus sp., group G,
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Clostridium perfringens (FEM L dWERBEE
AL VIEERE & DI TBEL f:%’(%b‘ﬁﬁ?}k),
Escherichia coli NIH-JC2, Staphylococcus aureus
209P,

2. FEARH

HEEERRICIERUFF 71 2 v (GERER
B, ~—b A v 7aTav A a3 =),
GAM 7 1 =2 v, GAM ¥REhEERE# (H7K),
FAZ Y av— PEBCERPD, 7y 2 F -5
HOCGEPD oS5EMEFERA L, EEREOREK
X C. tetani 13 GAM X % 7 1 gentamicin fn
GAM %X (W3 & b 3 %FKR), ZOfomMkLk
SHECIA A~ M v 72202 VvERPFAL
7o, DEEEBTIIGAMERX, ~— A1V 7a
TavERXR, 5%BEMBERM —r A4y 7223y
FERE L U Zeissler X (0% B MK, 2 Bglu-
cose M MIER) HRBRE TSl HEL, &I
¥15cm ORIE & L TRV, Fhe—oERT
X GAM XM, ~—t 1 v 72 a vERFE
BT X % 58S 1T - T,

3. ERGE

D HEEEmOKE

C. tetani ZFFFF 71 2 v T 5 BREEEL,
60°C, 107fEnEVERELUESE L, ARKICFHES
BiebOPERAERKEL, 4CTHRFELL, &
DHERITERICEIL D GAM 7 1 2 v TI8K;H]
AIREEL, M) oBEEREE210'~10°/ml i
2B X HERKTHERLL, ZOMOED AIEE
BRERKTHERL, ThZhEED C. tetani FH
KERE, £00.2ml % L BEERZH10m] - L
STCCHSKIEERE LT » 7o, HERIEE L GAS pack
tt (BBL), #7:iX steel wool % (95%N,, 5%
CO. B % v e, BE# 1, 2, 3, 5, 7T HEIeAE
EROBEERT-1oh, ZOBROMERBY T
Hicd, FEEEERBRETIACEETARL,
BERZ DT TSRS v — I L e,

ARBEE I ERFREZHRA L, BREEK
EHAI L, C. tetani X EE LIcBEBREMEE D
FKEE C tetani D swarming T 5 70,
gentamicin il GAM BEXOEXKEE % 3 %I
MLborAVv, BELCBERIERZ

1103

A= b VT a P a VERREMTITC, 4RI
KEEXTTo. C. perfringens & DREHEEHESE
BTix C. perfringens 13 GAM EX (3 %EX)
THRIFEEXTVEREER L HAIL 22, BE
L7z C. tetani DAEBEHBIE XL C. perfringens &
DEEDENKE S, F—FR E TSR EE
7etzd, Fildes D HEVICHEN, GAM ERAHEES
#C C. tetani %778 L, Most probable number
(MPN) X b BERICAEEBEHTE LT,

2) SRR

C. tetani ® swarming % F|H L 7= Fildes ® £}
HEXHRE L, BHoka 12 C tetani & E.
coli L DEEBERETIT o, C. tetani DEEHEWRIT.
ZhZEn107, 10°% 103, 10'/ml e/ b X 5 FRL,
EZH/AIZ108/ml D E. coli EERYEEBRE
L, £00.5ml ¥EHDOE T L7z 5 BORIEES
HOBEE K 7w g, 48RS EIEL, fE
£z C. tetani © swarming NBETEX b D
EEEE L, SELIOARFOBEARR A B L.,
BEWEIC L5 C. tetani 5 BER O ILE1X GAM
HERHHEHL, BEEE LT E. coli D> Strep-
tococcus sp., group G (LA group G Streptococ-
cus £307), S. aureus, C. perfringens % FA\~,
FEEE OBRE & R C. tetani IBEFTFER * &
BEAWHEER L BEEEBEEEL, ME0EA+TD
C. tetani 57 BERGYER % OB L 7,

K&

1, WERRICRTS C. fetani DEE

7 1 =2 v (Fig. 1) T C. tetani Zffiz#E L
B EL/ ml i EE I CEEEEE 1 B T10°8
/ml I HEFE, = OHER < A LT 5 BEIIIZ10°
/mlicicote, 775 7R LTWIR WA, 2D 5
HEDMEIRI4BH S B2 e - 1o,

group G Streptococcus L REEERE LI L & D
C.tetani x 1 HEHCREERLFA—EE, 2HE
PERLE<EHOBHEATE e o, LLES
B2 LTz group G Streptococcus 1385% 1 BT
KEFCTHIEL, 2 BUBEFEEHCAST, 75
ZIIEXB & LT group G Streptococcus % s
HLICKOBEEMBEY S TRLTW50, C
tetani REEIEE L IBD group G Streptococ-
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Fig. 1 Growth of C. tetani in liver broth, when
cultivated with other bacteria

wh | with Group G

5 ~o R8treptococcus
é’lo5 pure culture

© of C. tetani P

= (control) o
=09 ) ' T - ------- - ’ |

| e Y

s ,

=G ;

;10 [/ with

Staphylococcus
aureus

123 5 1
days

O==O C.tetani A—A other bacteria

¥
0
1

oo pure culture of other bacteria

cus DIEFERMARITMMIBEE Lo & ISR TH
b, C. tetani DEEXZ T T\ s\,

E. coli L DREFEERD group G Streptococ-

cus DHEE LRET, C. tetani OEEFEITLEL BB
nishrote, LU S aureus & DRAEE T,
C. tetani IFIEEBFITHARPLLEN D b OO
FERHR BRI, FZ DS, aureus 1T b IIEE
R < DRI OBh OB I huie,

GAM 7' 1 2 vToEBTI1X (Fig. 2) C. tetani
BRI 7 1 2 v £ £ RO BEZEN
BEIhip, group G Streptoococcus, E. coli,
S. aureus DFTHOHERELThH, C. tetan:
105~10"/ml AL T D — 7 1 3BEFE2 B T
Bz,

GAM gk (Fig. 3) 131X GAM
74 avERBETHY, WThOELESLTD
C. tetani DEEFENBRE I hic, RS BIDOERT
i, GAM 74 =2 VAN IESS + -2 BEL L
ToWEEHI T B B 2385 EIMOBR BRI S & &<
LS IC 3 2 A BB 2 — e T 51
», BEBITRTEK Y »r —OFTT -7,

FA7Y)av—bEHTE R 1a2vER
UK E. coli BEWs C. fetani D¥EFEI &L Bbh
72 By 7z, group G Streptococcus B & B 11 C.
tetani DBEFE BN, FTOY — 7 BRTEE

RRPIEFHMEE SB61E HI 5

Fig. 2 Growth of C. fefani in GAM broth, when
cultivated with other bacteria

10°} . pure culture of |
= C. tetani
c\_nlos with ® ______________
H Group G
2 (control) Streptococcus
] 1 1 1 1 1 N L L L L
—
?W- D e
S0 Awith with

Escherichia coli Staphylococcus

aureus
123 6 1

days

O==0O C.tetani A—A other bacteria

Fig. 3 Growth of C. fetani in GAM semisolid
medium, when cultivated with other bacteria

]09 | R
E SO .
~ B R T Y 2
%10 pure culture with
e of C.tetani Group G
= (control) Streptococcus
;109 i L ] L L 1 1
H]
=
210 with

Escherichia coli

days
O==O C.tetani A—A other bacteria

o pure culture of other bacteria

AL 2 ~5 BEFERT L—ERTRRTE
Motz

Z w7 NI—ERHTRVThOELIESLT
bFa—TRIVIFCRVEELTRTHE L
CHELAEWEERD Y, HEOHEMEIR LI
FTFAZ Y av— P EHERKRRRTE Rh-
7z,

FAEDOHEEEOREL C. perfringens & DIE
ERERICOWTHT- 7z (Fig. 4). £EKOEE
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Fig. 4 Growth of C. fetani in 4 kinds of medium,
when cultivated with C. perfringens

GAM semisolid

GAM broth
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OO C.tetani A~  C.perfringens

o pure culture of C.perfringens

DT & 5 B R — PR A CEEH
ST EE Itz D, C. tetani &2\ TEANHE S
BEL, MPN B CARBEHETE Lic s, RIEEEE
DEEBTRT X 512(Table 4), C. perfringens &
R R D 5 2 LRI T C.
perfringens & DRESBERFO L% ¥ L b T
LR LT, BRI E coli AR EREET
GAM 71 2 v, GAM ¥ REEH T C. tetani
OHEIENB OB 12y, 427V 2
V— MR TRESBEENR R b e o e,

2. SEEFE OB

D REEsH ok

Fildes DE¥ETIE, ~7 v v E{LlEERAE
ZHEALTWAD, SEIE S BORERE A AL,
KEEEFTNLELTE. coli BEERE L7 (Table
1. GAMEXE A=+ MV 7 aPa vERTIL,
C. tetani DRV EBETH 5108 £ T104A+H
10& & % C. tetani ® swarming DB S huic, Ml
Whnos— 1+ 4 v 7 a2 a vERSEBCEBRICK
BTHoTe, UL Zeissler DRFHETIZ1098ERE L
THBEHEXIATH O IEBTRIOREL 5
Bt cxirh o,

2) BEHhrh D glucose EEE IR % 5

E. coli L BEW Zeissler B2#T C. tetani D%
BERVEZELLSBA LRRYEET 5 25 glu-
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Table 1 Comparision of the isolation rate of C.
tetani from the experimental mixture with E.
coli, employing four different kinds.of slant
media. The figures indicate numbers of positive
tubes out of 10 inoculated tubes.

Initial inoculum of C. fetani
(CFU/tube)

1.0X10" 1.0X10° 1.0X10° 1.0x10

Slant media

GAM agar 10 10 10 10
Heart infusion agar 10 10 10 10
Heart infusion agar

with 5% blood . 10 10 9
Zeissler’s agar

(2% glucose, 10 3 1 0

10% blood)

Initial inoculum of E. coli : 4.3X10® CFU/tube
Positive tubes were identified by the swarming colonies
of C. fetani reaching the top of the slant medium.

Table 2 Influence of glucose on the isolation of
C. tetani from the experimental mixture with E.
coli on GAM agar slant medium. The figures
indicate numbers positive tubes out of 10
inoculated tubes.

Initial inoculum of

Glucose C. tetani (CFU/tube)
concentration (%)
3.5X10° 3.5X10® 3.5%10*

0 10 10 10
0.3 10 10 10
0.5 10 10 10
1.0 0 0 0
2.0 1 0 0

Initial inoculum of E. coli : 1.4 X10%/tube
Positive tubes were identified by the swarming colonies
of C. tetani reaching the top of the slant medium.

cose DEEXEE LI (Table 2)., GAM 5%
FAETREEEH (H7K) OEREELR]. 5% L
Tob DR ERBEEH & L, glucose L F 0.3,
0.5, 1.0, 2.0%1C7 5 X 5%l CRIERSE# E L
7. C. tetani FHHBIFIERERRE. coli L
BEEL, BERSBRYBEN L, BRI gu
cose 1.0%LA Tk C. tetani 134 HETE e
o Te 0SB T TIREE I L LN - T2,

& Bz glucose IRINZ2\TIX C. tetani Dl
BEBCOVTOHERNLL, ~— MM v 7 ava
v ERIC glucose IR, FHE L, C. tetani §i
EEEREY 2 v 7 — 0 BHE % L swarming
ERBRBIZE L (Table 3). glucose Fiins &
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Table 3 Influence of glucose on the growth of C.
tetani on heart infusion agar plate medium. The
figures indicate numbers of positive plates out of
5 inoculated plates.

Initial inoculum of

Glucose C. tetani (CFU/tube)
concentration (%)
2.8%10* 2.8%X10% 2.8X10?
0 5 5 5
0.5 5 5 5(11%)
1.0 5 5 3(1%)
2.0 5 1 0

*The figures in parentheses indicate the number of
positive plates on which only a few small colonies of
C. tetani grew.

Table 4 Isolation of C. tetani from experimental
mixture with other bacteria on GAM agar slant
medium. The figures indicate numbers of posi-
tive tubes out of 10 inoculated tubes.

Initial inoculum of C. fetani
(CFU/tube)

1.0X107 1.0X10° 1.0X10° 1.0X10

Kind of bacteria
(initial inoculum)

Pure culture of 9 10 10 10
With E. coli
(5.5X10° CFU/tube) B 10 10 10
With S. aureus
(5.7x10° CFU/tube) 10 10 10 10
With group

G Streptococcus 9 8 5 0
(2.1x10° CFU/tube)
With C. perfringens 9 5 9 0

(5.0%10°/tube)

Positive tubes were identified by the swarming colonies
of C. tetani reaching the top of the slant medium.

C. tetani DFFIAOHEREZRL, 1.0%%MT
(R 102BERERE 5 Fodbh 3K, 2.0%FRINTIR10°EERE L
T 1MDODALDBFEER LD T, E1210?
BEER, 0.5%L1.0% 1 xrhEh 13 oswar-
ming DI E i 1 ~ 2O BBEE D ZNFE
BLIERSAEZE S h, BEO glucose FRin C.
tetani @ swarming (X0 Tl BB 2 S IEH5
BT ENRENT,

3) EBA&HE D swarming I3 X 13382 (Table
4

SEEE Ot (Table 1) THRBDO R o1
GAM fMlE* R L, HEEHORFcHERLC
ARBOEDEBRK R DOBDIC C. tetani D FHHFIK
RA, PREECERE L, E coli BXU'S.

RRPEFHMEE HB6LE HIF

Table 5 Isolation of C. tetani from the experi-
mental mixture with group G Streptococcus or C.
perfringens on GAM agar plate medium. The
figures indicate numbers of positive plates out of
10 inoculated plates.

Initial inoculum of
C. tetani (CFU/plate)

Added bacteria
6.0X10° 6.0x10® 6.0x10!
Pure culture of C. tetani — — 10
With group G
Streptococcus 10 9 5(2%)

(1.4X10° CFU/plate)

With C. perfringens R
(6.0x10° CFU/plate) 9 53 0

* The figures in parentheses indicate the number of
positive plates on which a few small colonies of C.
tetani grew.

—not tested

aureus AW C. tetani FEE5E L B, 10'8E
F T RTCOMET swarming BEE I hic, L
L group G Streptococcus 3 X O C.  perfrin-
gens BAERFDO S BERIIE <, group G Streptococ-
cus AT C. tetani 10°8:4&, C. perfringens
BERECX C tetani 1008 TS, MNEIOAKRF D
5AKDAENBHETHY, TOBEE X group G
Streptococcus, C. perfringens \VTh LES L
BE5b C tetani DEREEE LML,

5) GAM EX¥EHC X %558 (Table 5)

MESHETCHREDOE,Ir-EEETH S C.
perfringens & group G Streptococcus & F\~T,
BEOFREERSEL T -7, BAEEKIOu] %
GAM R D1/4% B L T 3 SEET= — B
L, C. tetani ® swarming % 73 I E% » BIE
Lic, #ERIMESBER & RET, WEREOE
BT X BB C. tetani DITEERIMET L,
FllhboBHFEHRD 5 bgroup G Strepto-
coccus BAWED 21 &, C. perfringens BERED
3BUL, ThThl~2@0NERITL > TOH
C. tetani DREBEVHERTELFERTH 5,

6) TIFHEID D O S BERFIC 1) 5 gentamicin
(GM) i GAM 71 =2 v%h& (Table 6)

BERFOLEMEICOWT, HEEMFO
GM HmmoghERE#E Lic, chbixERHH -
HiE LicHEMR D 5, 50mg BRI 45 8
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Table 6 Effect of gentamicin in the enrichment
medium, on the isolation of C. tetani from 16
soil samples*

Enrichment culture
Isolation culture (GAM broth)

(GAM slant medium)

GM (+) GM (=
Number of positive samples 8 6
pestve 2of2tubes 4 2
1 of 2 tubes 4 4
Samples positive regardless 10

of the presence of GM

*100mg soil sample inoculated

BROLVITAINEDOTENTE I o 4R
HEHELIBAETH 52, GM %25ug/mlicis %
Xo5EMz?GAM 7 4 a v K8 X OFEHMD
GAM 7 4 = v 10ml i2100mg © 1 EhH K & B
L, 2HEBEEHRZO0.5mEEBORD 2 KD
GAM EXPEEEHIcER, BE L C. tetani D5
BtEfTo7e, C. fetani BBHERGEIIHEE I
GM % ¥R i 8 #efk, FEURINKRL 6 Btk T
Bote, TOREZDOBUHEED > bbia s Lt
W2 AEBHETH -7 d Dk GM RNk 4
Betk, FERINRRCIL 2 BRIETH D, 1AORBEH
DHDEELL S ABRETH -7, Lol GM Hi
InEsRe s CIER MBS D S D2 2 BiED D,
EE, SEGINEE BT 4 RKORE & - 7-FED
BHREBEIRGETH -, Tihbbohbd
O +EFERETIEGM ImINC X % C. tetani DER
HREESIT, L LARBRORNESEEEDO O
FERINKRIF I i, B ZORRTIFES B
L ARFIZ 3 %ER (GAM EX) BE S AT,
C. tetani DLDBETEIRMEBITE ST Tnh o Tz,
% =

C. tetani 375 < B4 Teb kb o b D 4B A
RADBNTWBER, EEOREPLIRNZ LD
D, 712 v£23C», AMK S =2V,
mE74a2v, 727y 73—, 42792
V— b BT &l SR Te s A OF R L 7o BURRY Y
%L, EREZCEBEINLHTEC S T b
ZTOFEFHEINT VD Z & NE\N02 SER
BEROEXNHREIT > DIk, BERSHE
BEREMmE LTALS Avbh TV 5 GAM £
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RLELT, BERESBEDCDOEERRY
Tote.

BB IR SRR AR R E, BFEEE
PREHO AR T, T4 a v CHERS
BEEEN TS, LA LEBROEEDOELET S
MERIEEIRMED 71 2 v TR LSS, BL
THBBD C. tetani DEEE R TTHI T 5 0EH
BEMTH B, S0ITT - HEEEOKRE T,
EROCABOEY T WL hEA Lich, FFFF7
1 aviEETAHERBICE - T3 C. tetani D1

TEERIET A Z LR Ehic (Fig. D, 72 »

7K — B, FA47) ar—  EHTIEE
DHEREMENEO -1, ZhieR L GAM 7
12 v, GAM ¥Rt CIREEEROTC
TC. tetani BB L, HESFE 0D bhtc(Fig.
2, 3. TOZLELMEDORET KL C
tetani% T RET DA, w < b b Clostridium O
B LCEFODHLHF 712,27 927 F—
FEEHE, BB WEF A Y 2 v — LY b GAM
74 av, GAM ¥REEHEFEA L@ H 18
NEEBEEZELAB LD EEZ bk, HEEEE
BEIC O TIIFZEEIC X DS 4 TH B DY,
BE 3 BULEDOEENTHLRATWAY® Ll
FERER X v (Fig. 2,3,4), GAM Ethx#HHT 5
NEVREETHETCOBETC. tetani HMUED

Fig. 5 Growth of C. fefani, inoculated as a spore
suspension, in GAM semisolid medium, when
cultivated with other bacteria

10°F pure culture of -
E G. tetani
5105 with
s Group G
) (control) Streptococcus
-g 1 ! 1 1 L ] 1 1
w0’ N
>
= 5
Elo - -
Escherichia coli Staphylococcus
aureus
1 2 3 5 1 2 3 5

days

O==O C.tetani A—=A other bacteria
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HIESEN THET 0L W5 ERIE LT,

2 HREEE BYTH D EEL bR, ¥c4E
DEERTIL, WIER T — O ®Hi% b7 C. tetani
TR EBERIC A L, MR TEREY R
LTWABAENYE 2, REFREOE XD C.
tetani % GAM ¥ REEH CTREEET HERY
fTote4E R (Fig. 5), 4RH#BOBIE T+ TIc
EF L 5 ERIBEINT, BEEERL R
EH & FAFEOHIES R L7, Shoesmith b D HE
BEELSM TR 5H50% D C. fetani DR
DFEFRIERC /L o 7o & W O MBI B S RIFIC
BT LRENRESEZECRK TS C. fetani DBEFE
CRIFTEEIZIEAE W EE 2R, Itk
R UL C. tetani DBEEICH LA TWAIMEK 7
A2 VOV TREEBER LT ey, Bk
BOBEI LD W-TH GAM EHIXHEL 5
53D EEZ DRI,

LB BE & LT3, swarming FIfH L7 Fildes
DRAEE2D S BERERIE L, MBELST VL
EhT\%, Fildes DHER—BICFTEDO~7 >~
VIELMRFER DO hIT, MEERLF 2 2V
— FEXFEVPH LR B0, EBRMICE. coli
REEER LIS ED C. tetani DD EERE (Table
D T GAM EZRXAHE CTELHELXELL S
CENFERTE R, M OTHINCE LTI
SHEBCILBE SR IR ERIND -~ — b
1v 7223 vERTH GAM ERLRFOER
TeERST, ~— b A V7 2P VEREERT
BRR D M DEINE C. tetani DHEFAICHFIT T
HERfrweE 2 bhi,

Zeissler ERIZ A BOEMD 5 bk b S BERE
DIEh oz, Zeissler R"MITREEL & K5 D
BB TEME T 5 B TERERIC2 %D
glucose £10~20% DM H M2 72b DT, Fb
W Clostridium O S8R L LTCHWHLTWS
2, C. tetani T, SEIFER L HRSEEELEY R
VAR D ISR TN LE LT, 1.0%U Lo
glucose RN E. coli L BREBHE L -BD C
tetani O swarming ZHHI L, RESHERLYEL
<A &2 (Table 2), EH122.0% DML C.
tetani BIRSEAREEERF OHIE L b INHI L (Table

RPIEFMEE H61E HI5

3), Zeissler BRI /BESEM & L TE I I & E
zbihtz,

GAM EX!x C. tetani ® swarming Z#&I L,
PN EE TR IR LR INTCEHBE?RZD S
B, A EASEFALCERTREZOBRRT
7, MOBES R TLEREBEZ1.5% 1>
M E D Bz C swarming OHEH X h o BT
v, X512 GAM EX I & hn 2 7= 55 b
NEEHEBNE S TH B IEN D T, FHE LD
kB C. tetani DFEFUROBIELBE L
TUWHEEZ L FL OB E L CESTHD LE
z b,

LosL7enihb GAMEXRZHCTHRET S
BRI X 5T C tetani ® swarming 2 4] X
NOBEHDRLE) LI\ AT EEME AR S e (Table
4. EBRCbib BRI OB BRI S
REROANIEA I N, BEOLSBETE eh - 72fl
IS ERL T\ 5Y, SEUEOERED S H
group G Streptococcus & C. perfringens DR &
BD C. tetani TEERIII DR Lic, £04)
BEERILC. tetani DEREE L B E R LI, GAM
742 vERITEREERTHEE L T C. fetan
DI KIEFEMEIX10°~10°/mIC &g & % FTREM L&
< (Fig. 2, 3, 1), VEORIHEEEH TORIE 2 D
BIEERTDC. tetani DFELXHIW T 5 F 121G
BThBEEZLNE, ZOWHEHESEO SR
DR T LB E D1.5%GAMEX FH I B ks &
L7384 (Table 5) % Rkt Dswarming D H)
HINICHSLEE D ZDB LN D - 7 &
Bz, BCoBRo EREIALRT, C. fetani
DLz SRR & T 558X TFERESREE X D
BNLTVWDEE LD HERIB ORI T,

Clostridium O B#IR¥E & LT3 o mE o
fii, phenylethylalcohol 7 3 7 7V 2 v FR
PAEHBEOEMBEIMELFB V- 5h 52, phenyle-
thylalcohol i C. tetani DFBE X [HIE3 % D CF
HATE Y, B X 38R oBER0H
W, EFEETTbh, TOMREGEIKEAT
HHD, BEEBNLC. tetani DTEMY: L ERESE
BIXAOHBBEGRERT LT, BRELRDOR
W ST 5 70 di60°C, 100 DB E D T
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W5, Lo L — B ESFRE O FEBICIE60C, 30
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Experimental Study on the Method for Isolation of Clostridum tetani

Makiko TAKAYANAGI, Mika KIGAWA & Isao EBISAWA
Department of Public Health, Toho University School of Medicine

Classical techniques for the isolation of C. fetani appear even in the most recent textbooks,
because few investigations have been made in this area in recent years. A reappraisal of the isolation
methods of C. tetani, including the use of GAM (Gifu Anaerobic Medium), which is commonly used but
hitherto unexplored for this purpose, appeared to be important in view of some conflicting results
reported in the literature. The following cultural conditions were reappraised:

i) Media for enrichment culture and the duration of incubation, ii) media for isolation of C. fetani
from the enrichment culture employing agar slant media, and iii) the recovery rate of C. fefani from the
enrichment medium employing the optimal agar slant medium. As samples from which C. fatani is
isolated usually contain other bacteria, we studied the isolation of C. fefani mixed experimentally with
other bacteria, employing different media under several conditions. The following results were
obtained:

1) The analysis of the growth curves of C. fefani, cultured simultaneously with E. coli,
Streptococcus sp., group G, S. aureus and C. perfringens, revealed that GAM broth is the best medium as
compared with the liver, cooked meat and thioglycollate broth media recommended by others.

2) GAM, blood and heart infusion agar slant media were equally useful for the isolation of C.
tetani from the mixed culture with E. coli. There was no indication that GAM agar medium inhibited

-the swarming of C. tatani. The swarming colonies of C. fefani were more easily detected when the
GAM agar slant was used than when the blood agar slant medium was used.

3) Glucose in the heart infusion agar medium inhibited the swarming of C. fefani at a
concentration of 1%, and both growth and swarming of C. fetani were inhibited when the
concentration of glucose was raised to 2%. In view of this finding, Zeissler’s medium, which contains
2% glucose is not recommended for this purpose.

C. tetani failed to be recovered from samples mixed with Strepfococcus sp., group G or with C.
perfringens, even when GAM agar slant medium was used, when the dose of C. fefani added to the
broth was not sufficiently large.

C. tatani must reach a certain level of density to be recovered from mixed cultures, and by means
of plural, not a singular agar slant media. This is particularly important when clinical, soil and stool
samples which are contaminated with an unknown number of bacterial species are subjected to
isolation.




