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EIRO#E#” GKE, vvavil, M), FERUIKR, QULERO HEe B35 £Y ) X A (Clostridium
botulinum) D54, FH (v, 72) DRV Y R AHDRERALKREH Lic. AV ) R AFOFEOFEIRE 73— =
MA» A TRRL, BREFOBRERBTHZLICL 0T ok, BiHEEEC BT CREEN, KH TI333 B+
28R (6.1%), Vv vETIR2IER 3 3K (14.3%), M <ix33a kb 38K (9.1%) KRl X hi. 7, BHTIC
BERrHahic Eeh | AR W ERABERF AR S hic. FRITRE - TRIBXCENBER\BEECH
b, TOECE T ER 3R (42.9%), RS T31IERP1050R (32.3%) ik X hio. CHERIZDLT 1 RB
(2.6%) WM EhicicT Eigh o 7en, BEERAIFAR (7.9%) TR h. WEH L > Tiz153 8+ 3 36
(20%) ERBHRI B Shic. 2EALRY ) XAB, ENBRELAFHOPBLRALKER, EHNEAFESBEBL
B, EREAS# S, @Y VT8, 7 X 10O EBE RN LR, v TRAY ) X ABRIRE I hth ok
B, TETIRBH (8 %) CHBER MEHIN. CHERE Y 2 ¥\ —BHCHE LOrEr BT 5, CRHERE
TANRFELESEBEBEDOS BD 1 2120, H2EMCHhi 0208 D 7 2 W DWTHE L. #5205 T OB &
V9IBHOEBNEYC CHEOREN R I, FroBBEHORERN KRy, Bk, BubmtE, B KmLt8E)
LEEK (62.5%) W CHE M EH I, A EORKER, TR B S TIRFBOZ ST, #iEic b CREAEL 47 LT
5, BAFSBEBUERAKROLECEWTEECEETS L, s RERFEOAAREC KT SHEC O LT, ¥
PEREEDCHAERYDBRTNETHHILARE IR, b, CHERHEEY 2L -ERBEC ST 5 CHED
By - WEBO—H/EL7e-TWD I EATE I .
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Yo - BIFIC BT 2 EBUAOBHORHLHLNCTH L EA
Mel, v 72 0HE, BER Lo RLTEC BT D
AV Y R AEOEEROWTEH L.

HEE LU FHE
. +8& LTBHER
1. HZE30
KB LD 10cm OB XDLER 100g % RE R U BRI
L, 4CTHRFELL. BHEhLI812, 1984FE 4 AwRIIIRA
% 4 10km~20km #7330 B WVCRKES I OVEM LD

Abbreviations : CMG, chopped meat-glucose medium ; 1U, international unit ; MLD, minimum lethal dose;

PBS, phosphate-buffered saline
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gRLE (R1). £, 198446 ABAREETF L VI vICk
BABEY VR AREANRED Lictosd, 1984488 B, &iRif
KO L v 2 vl H21E O R 2 3 100m R TR
L.

I EEE, 198650 51988F T T T, FRIIO T ik
(RN X b TH) 7 HLR, LI (BORAT X 0 B3 oK - TR
D3 L DB L (K 2). & /AHEOMEEEH km~10
km THbH, KEL OEmBEN B0 LEL R L.

ILETEE LTFRUNARDOAIETSH S AILILET O -85
BIMHA»SIUFCE 5 ¥ TK 100m~# km fEETHERL
72. 19884 8 B, MU (EEE 2,702m) O£ & 1,000m 7 5
2,700m DI2HMAE L CFLDFETH 2 PHEHAL ES
1,326m) O 3m L h R L.

2. Bypale

1) #EREY

19864E12A 2 519874 1 AR RESREATKE € v & —~
BAXINE)REORBI Y YT58H, L7 2 1008 KD
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WELDTH-Te (H3). v, 7xEHJR—EBHYD 1~
THEBEHF L.
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Fig. 1. Location of sampling sites of cultivated fields. O,
botulinum toxin-negative site in both fields of rice and
other crops; ®, C, toxin-positive site in rice field; ®, C,
and C, toxin-positive site in field of other crops; @, C, and
type E toxin-positive site in field of other crops; @, C
toxin-positive site in both fields of rice and other crops;
A\, area of lotus field.

KERS) b SIMA S @EL T & H30FI OV T H B L
1.

ZhbHDYVITI8~28Hh, HhE 650~T50kg, X126~ 7
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2) HERHER ‘

Y TIRBREIS URIC, 7 & TR0 AP FFBE (7 ~
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3) ERBOBREAH
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Fig.2. Location of sampling sites of the Tedori river
system. (), botulinum toxin-negative site ; ®, C toxin-
positive site; ®, types B and E toxin-positive site; @,
type B toxin-positive site; @, type E toxin-positive site.
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L, pH 7.0%ZR% L8, 10ml 928 5%E (16 X 160mm) 1= A
h, SH*ERFACBRLLESF1rd00k%d LTEERR
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Fig.3. Location of farms of swine (O, @) and cattle (A).

Swine from farms (@) T, E, I, M and N carried C.

botulinum type C in their liver and those from the others

(O) did not. An additional study was conducted on farms
T and K.
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= ABERNICERTAZ LI DEFEER LR, MLD
3, BEBREY N SV vAEE, M) Y VELABDOBALR
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BRI ST NARY U R ABEOMBEROWREIT, Ky
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(FEEMBEFERR, THE) wXshRRRC LTk, i
AERIL, MIERMRE 4 EBEEAL (international unit, [U)/ml (D
oAk 40IU/ml) EHERELTSERAL, 37C, 00MGRES
= AREERCEAH 0.5ml FEH L, v v AD4ERLEET
BLEWIVfTole. = vANS HRARE LLES, BHREX
R EHE LY., BHORBRMEC L - CHMIhic
WBER, BRONBROFLEAEHLECERRLL. +
VS VBRI OBAE, HRE0.AmlIc 1 %Y Sy
B 0.2ml nk, 37C, 300MMREL, HBEFEME (8IU/
ml) 0.2m! LBE&L, F37C, 305 MEREFD 0.5ml #<
v AR ES L.

FRRIRBRIC XL VR Y YV RABEOEENTEH I hicRehco
WTIEARY ) X ABR, AV Y X AEBHEHE L.

V. ZERFHFBMERY ) XABEOHB

ERFSMEBEARY ) R ABBLIVUERRY UV 2 2B D5
B, UTFOFETT 7. HERM 1g #BHEBEOHAI
D—%A4 7=+ v (250 £ g/ml) (Sigma, St.Louis, USA) 4
T CMG e, EREOBAWTIID - M 701l viaF
7ol CMG SR L, 30°C, 5 BREsEE Lk, BRER
ZRITEBE LK (pre-reduced anaerobically sterilized
diluent) 12T 10° 53 X 0% 10° &R L, £ 0.1ml Z IR
ERBERFHICER L. NENERERERIL, SR+ —
T—H/RELILLDOREW. EEL-RRE, YEDO Y
P E IR Y v — W ARTAE R0 KFEY A - 20% REEY
ADEAHN ACEBRL, 25CT3I~4 BRHBESIER L. ¥5
#®, BEOBDC LV YF R~ ABREEEBY b OERAKS BN
Y Y R AEREELFAMF7 M 2 v icgg@ L, 256C, 2H
RERE Ui, AT A 2 vERZ BT, ¥ AYRELE
Bikkt:, CMG BB L30T, SHREEZE LB AY U R
ABRELOBEYBRE L.

V. bR

SEEER OB S MRIT Nakamura 5" O FER I O 1T -
. EEEW (2% 72577 -7+ v No. 2(Difco
Laboratories), 0.5% NaCl, 0.05% ¥ A7 1 v—HERE—K{L
4, 0.1%%X, pHT7.2) CHERES 1 Bemz i, R
74 = CleRRIATIEE LK 0. 1ml @B L. 37C, 7
AR, BERKO pH 2T L OB BEEHE L.

5 F VIE{LEEIZ Nakamura 5WOHE:, ¥ioh ¥4 viEt
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B, =R 2 UKIREE, Fv T VKA, {RBHELER D MATIE
Holdeman &' ©FEZHE - 7=
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e Lic (&1). BRI, 5RFOERLTL, L
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DWTIRAY Y R ABRBELHE L.

L. BiE (K1)
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Table 1. Distribution of Clostridium botulinum (C. botulinum) in Ishikawa Prefecture
Number Number (%) of specimens with botulinum toxin® of type
Source of of soil
soil specimen specimens
tested B & E Cl Cl & Cz CI & E E
Cultivated field
Rice field 33 0 0 206.D 0 0 0
Lotus field 21 0 0 3(14.3) 0 0 0
Field of other crops 33 0 0 1(3.00 1.0 1(3.0) 0
The Tedori river”
Lower part 7 0 1(14.3) 114.3) 0 0 2(28.8)
Upper part 31 26.D 0 0 0 0 10(32.2)
Mountainous district
Mt. Hakusan 12 0 0 0 0 0 1(8.3)
Mt. Sunagozen 3 0 0 0 0 0 2(66.7)

a) Five 1-g portions from each specimen were cultivated without pre-heating and tested for

botulinum toxins.

b) Lower part, between Tsurugi and the mouth of the river; upper part, upper reaches from

Tsurugi.

KELEEIBRN, vy BB ST C BR
DHHE & 2R 6.1%), 3FF (14.3%) Wil X hic. {8
DOYEY O ML EE (3338 Tix C BRI Bic C BE,
ERBRE GHEhE. iIb C BREIARE IR IEANR
(9.1%) P& £« 1 BB BT C BFE - ERBERIRAKCHRE
Ehic.

2. {8 (®2)

FINBRYHEABBADCTIITH B FRIDE - ZHiH LRI
Ufe £ B38BT DV TS L. 13806 (34.2%) L h EHE
ERBH IR, 3RB (7.9%) IhBHEHEE, 1R H (2.6%)
Ih CHER (C BER) PREZIh.

EMEREERENL, FRIIOK - THEMbTIE HHL
Tz, FRJNO FHRIE TR 7 508+ 338 (42.9%) T, £
BT3B 10RK (32.3%) CERBR B Ehi. ER
BRABH IR s, BB 1,000m OLE S OEN
ThHo7.

BEBRARE IhcH8I3, LHEO 23 % X ORI
DIRBTH-Teht, WThORBICEWTLBEZEOKEHICIT
S VAAEALETH . ek, BEERI IKREHIhK
THEo 1 &k o, EMBERLFAMRCEE A,

CRIZZE MEH IR BT O TH Lkm D5
FrCB Licd OTH b B L8 mIcR bt WA B L
Tz,

3. ILEHLE

FERJIOKETH B AILD1250%, BHEFILO 3508, 15
R oW Lk 2 A, AILD 138 (Em 1,750m) %
IUBMAFILO 2 BB (WFh b ER 1,000m) 5 3 FE#
(20%) X ERHERIEE S hi.

0. ANLEASORY ) XABREHICERNEDO

BHBROKKE X h A FHUI LR 1 HEERk: 5 BRE
OHMER RSz, FTEY ) R ABEIRTHHETH 5 K22 F
BLT, tBTolRTHEVRELYREL, RFLERT L
EE60C, 3045 EMB LIcBIERLT ok, LhLieibID
BRI BREERIBE IRk, B, HEPICFE

Table 2. Cultural and biochemical
isolates from soil specimens in the Tedori river

properties
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of the

Property

C. botulinum isolate

Type B Type E
@» @
Lecithinase production 3" 4
Lipase production 3 4
Toxicity (MLD/ml) 10° 10 —10*
Motility 3 4
Gelatin liquefaction 2% 3 4
10% 0 0
Digestion of
Casein, milk, meat 0 0
Indol production 0 0
Nitrate reduction 0 0
Sugar fermentation
Adonitol, dextrin, fructose,
glucose, glycerol, maltose, 3 4
mannose, ribose, sorbitol,
starch, sucrose, trehalose
Glycogen 3 3
Inositol 0 3
Arbutin, cellobiose,
melezitose, salicin 0 v
Other 13 sugars® 0 0
Hydrolysis of
Esculin, starch 0 0
a) Number of isolates tested.
b) Number of reaction-positive isolates.
c) Amygdalin, arabinose, dulcitol, erythritol, esculin,

galactose, inulin, lactose, mannitol, melibiose, raffinose,

rhamnose and xylose.
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THBHBREARIE, MAMOHEV-BTEURTLETHS
ZERTRE AN, ULEOBRTOMRR, BIUFROomBEER
BRI VIR DIERLEIRB 2 ENL, +EFOBE
BRELHRRESTFIMUEBHEETCHLZ LAFRBREIAALDT
FEOSHEYRLI. +FE1g #D—H127r2xY vin CMG
BEHTHEMBGER LI-L LA, HEREIX, Y Sy v AEE
400MLD/ml DEM R R L. Z0BEMIT, BERBARRE L
DBRERTHHZ LN G ote. ZOEEEKRYIIRMEEE
KPR CHRE, BAFEDMERY ) X AHRES Y SUENE
Lic. ZO3BIFAMFT A4 a8 vick - TH A% RE Li36kk
OWTEREEULRF LI A, 5HNBHERYEL
TAHZ LR o. RREEASBERY ) X AHBEE (L
F R — ARB R EE) IPENEFRRXFR ECED Sl
Mol
EMBRI/EBRIC I )R ShetER B0 5 bEIUI LK
BREIUCTHRECERIhALhEFR | HER L ROERE
DHEErRAT.. BHESHO FEICED (BEL CMG £
i, D=¥A 272 ) VEEELWLOFFERALL) BAKES
YRy ) R AEREER Y B L. ERENS50 1 RBT
3, BAMBFZ 1 8 Vi WTH AR H4E L1850 5 148k
B, ERTHIEO 1B TI, RUL 168D 5 B 1 gt
ERsRrEELLE.

AV Y RABR B IO ERMBRELSBHEKOKE, &by
MoRER 2R L. ZhB DRI 10°~10°MLD/ml (b

il

V7Y VB ORFBEEEY R LI, FluSh ook,
HEA VKRS, FFLELEE, A MLEERETHD, 1
REBEYBBOES % — Vo0 BBRETR—TH H, Bk
OB R FEA LTc. €5 F VKBIERSEBYTH 7. bk
RICECTIE, EEERICSCTERS#ENRT /> -0
SRERRYE (4 KRR 3ERASEBM) 2R LMz 2 A KiEr
Fobhicho7.

I. RFICKHFBAY Y XRAEOBREK

1. BEERY v, T2OFEROEY ) X A
FINREOREL Y v T5EB LU0 2 1000 ik &1+ 5
RY Y RABEDEECOOCTRE L. KIFEBO 1g 23k m
BEEFEL, Jlo g iinvEk L 7.

7B BT, BT, BTV
HOEENL LAY VR ABERIRHE I o, 72O
RIS T, BRI RS TERIRE IS o1
25, FEMBRERICE VT8 HE (8% KR W T CREEI B
il B, CEBEASHE, GERNSECKWTHREIA
7o, C B, 3EE K I6MLD/ml 2R L, bV TS v
Bl hRFEeIhic. CGEMR, Y I vy L
BIIED TEMD, BHShiehsfeh, P 7y vy
BZEX D 40~4,000MLD/ml OEM xR L.
CHERRAE LA SHEHD 7 2 XRE LIB6EBEED > 5%
BB M LTz (K3). TORME, THRESTHR6EH
R4, ERBBTIZ6HETIE, I, M, NEEBTIL, *

Table3. Demonstration of C. botulinum in liver and caecal contents of

healthy swine of farms T and K

Number Number of swine having type C organism in
Farm Date ?f O.f Liver Caecal content
sampling swine
tested  C&C, G C&C G C,
T Feb., 1987 5 3 2 1 0 2
Jun., 1987 5 0 5 1 0 3
Jun., 1988 5 3 2 2 0 3
Nov., 1988 5 0 5 1 1 2
K Feb., 1987 5 0 0 0 0 0
Jul, 1988 5 0 0 0 0 0

Table4. Demonstration of C. botulinum type C in environmental specimens of

farms T and K

Number of type C toxin®-

Date of Number of iti 4
Farm Specimen : specimens _POSItve specimens
sampling tested
C&C, G G
T Floor deposits Feb., 1989 9 5 2 1
Sewage Feb., 1989 8 1 1 1
Soil of premises Feb., 1989 6 0 5 0
Nov., 1989 6 0 4 0
Soil of adjacent Feb., 1989 11 0 2 3
rice field
K Soil of premises Nov., 1989 4 0 0 0
Soil of adjacent Nov., 1989 12 0 0 0

rice field"

a) Five 1-g portions from each specimen were cultivated without pre-heating

and tested for botulinum toxins.

b) Type E toxin was detected in one specimen.
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NERSEF IEACHEEZREL T,

2. BERBBIC KT CHEOHEERE
CHE*RETHIEOFEN L OEBFEHIC I 5 —BIEOH
EnErEBE L. CHEORELBYIRE St TEE
B CHBEBM:OBEMRERE Lich » K BIEE Y #R%%E &
LCEY, 198742 55 2 EfMlich iz b TR L OKEBBREOF
hFEN20HE, 10HO 7 % OFFEE SO BEBABRHIZOWTC
AEORELYBRN Lic. A OWTL, £OERIE BT
MBERIICHEBROBHICEA TV Z LAVRERLDT,
FEMBSEROLE Tl BRI g OFFEREY 5 AT 7.
BEBEAEHICOWTIL 1 g DOEEY IMBEERT K, it
BTSARfT-T1.
THBESETHT IR L7 Z2IZ2oWTE, WThOR 07
b FOHERCIE, 2fcCREREIMRBE IR, b, 6
BLbh CBIVCERY, UHLY, CBERIRBEEIhL
& 3). BEBASTRTIE, 1688 (80%) I CRBR B
Ehto. Bib, C BLUC #HK, CBE, C:BEENThEh
5, L, 0ERWCRIE S, BEMOERNEYD
BB, FFEROBELREVBRORBCEDSTH-
fo. BREBMOIGHOBBABTHCOWCIL, CHRBERIIME
EETIXISH (93.8%) THREIhic, FNBERTIIIE
(50%) TRE IR TEeh otz

KEBS THT I 2OV TIRTERES & RN T
B0, FRIOEDO LT hICK T S /S X OEBRSY
LIRBRIIEL RE I hich o7,
BIEHEORFICOWTIE, lg OIEMBUEEYEH 5 KT
fo. TEBEEC I\ TI989E 2 AR L FRHERY, BRkBg
Bie, B, BEKELECWThLLL CHER SR
HEh, GF34EBD 5 H215K (61.8%) 12 C 8LV G,
C, 52 C BRI B S hic (F4). #5636k 5 2
G BRI S h e BBRSE N R hCo v T,
19894F 11 A W FEEEERER LARET Loy, 6 Boktah 4 3Uphc 5| &t
¥ CBERIBREIAL. KERSCEL L, B#BERSEMA
5, BEEEKELECOGTHRE L, BV U X ABRIR
HEhieh o1z,

% ®

AV Y RABIELATLEHEROMIC L s TA~GHO 7RI
SEIhTED, e}, B, EEEEBOBMITKRY )V XA
Erg| &3

b PORY Y XRAFEIREBRFICL D, AEERY ) XA
i, ALRAY Y XAE, AlEHAY Y X RE, FERERY Y
RAFED AR INDN, R2BIXFTHA".

BEbHE hbHLATOAEFORIAEMAY )V X AFET
bH, BEROREDPCELEINCEROBATIR. 5. KEK
BWTIZ, A, B, E, FEE ERETHS L —RiTEL
bhT\wa?, CEECBELCRAEI R IIEMN L FHF T
BAIVEEINTED, CHEL ELAEERY ) X AELT]
SR TUEEREZ SR A9, REKBVTIRI51EILE
BT WPFL] WX HEHEHBEIRE ShTblk, ¥&LLT
TP Ll mEaERGEALIELIERELTVAY,

FLIBAY ) R AEIZIERETRAINICRETH HY.
ROBIRIWLAY V) R AHRTFVAROBERN TR - 5
L, BEIhBRCIZFETHD. B LAE-DORER

MITEETHD, REAEDEMIARNBHETH B2,
BEEBWTIZINBEEC D TOEFARTERTHREI L
7B, TOHIBIENREIRTVEHH, RECHE T X 5
PinE Eh™, CHELILFEDRER L VB S Z LR
wI i,

AV Y X AFEORRER I ERCIIATE R IR O L8
CHETH HEBE—TA", HFECBETIE TWwFL] OBER
B XBERE L LERRIZATHEZ 0D, R (I
), WA, W) FHBERLCRY U X REOBRENE L FTh
hT&le. TOBR, LEE, Kt holR (BE), $8,
TINCERE, B, ¥ Cllg, BEEMitsc 2 ENE
DofiT5%, REOKRLEIZC, ERENAFEETS
T & DA B kg o R

BIED+HEC BT B EY Y X ABOHMHICONTIT, W
COWTHMICKRA S h, CHE RECHEETHEHREZH
T3 B, O™ IRRE, B oKt EREN
FLELRERELTWS.

EMEI R K, B8, A1) THREO tEcmRc it
BB LIDWTL, FORIERF O L JB) AL RO &R
THE Lo L5582 BHEHP™ LABERCEETSERE
BRI X 0 EEhER Lc L T5% 2 (REES™™ »E 25
hATes. ¥, CHEOBARCKT 2 BECOLTIER
BERBHYRLLTWBEEL LR TWAE®,

Ll EnEanh, APFRTRAENROER, FRI, Al
DHE, BFE (v, 72V EBFBHAEY Y X ABHOEFIT DN
THE LK.

FEHIE LCit, KM, vV vH, @ EL 433, 21,
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Abstract

Soils of cultivated fields (fields of rice, lotus and other crops), the Tedori river system and the mountainous district of
Mt. Hakusan in Ishikawa Prefecture, and domestic animals bred in the prefecture were examined for Clostridium botulinum
(C. botulinum). The presence of C. botulinum in a specimen was demonstrated by cultivating aliquots in chopped meat-glu-
cose medium and detecting botulinum toxins in the cultures. In soils of cultivated fields, type C toxin was detected in 2
(6.1%) of 33 specimens from rice fields, 3 (14.3%) of 21 specimens from lotus fields, and 3 (9.1%) of 33 specimens from
fields of other crops. In a type C toxin-positive specimen from a field of other crops type E toxin was also detected. In the
Tedori river system, type E toxin was detected at extremely high rates in upper reaches as well as in lower reaches of the
river; detection rates were 42.9% (3 of 7 specimens) in the latter and 32.3% (10 of 31 specimens) in the former. Type C
toxin was found only in one specimen (2.6%). However, type B toxin was detected in 3 specimens. In the mountainous dis-
trict, type E toxin was found in 3 specimens (20%). Isolation of botulinum type B or E toxin-producing bacteria was carried
out, and typical non-proteolytic C. botulinum types B and E strains were isolated. Liver specimens from 75 healthy cattle
and 100 healthy swine were examined for the presence of C. botulinum. In cattle, none of the cultures yielded the toxin. In
swine, however, type C toxin was demonstrated in 8 (8%) specimens. At one of the five farms where the carrier-state swine
were present, 20 swine were surveyed for about 2 years to determine whether the carrier-state was transient or resident. C.
botulinum type C was found in livers of all swine tested and in caecal contents of 16 swine. In addition, C. botulinum type C
was found at an extremely high rate (62.5%, 25 of 40 specimens) in environmental specimens (floor deposit, sewage, soil of
premises and soil of adjacent rice fields) from the farm. These results suggest that C. botulinum type C may well be dis-
tributed widely in cultivated fields as well as lakes and marshes in Ishikawa Prefecture, that C. botulinum non-proteolytic
type B probably exists in water-related soil in our country, and that terrestrial theory as well as marine theory should be con-
sidered for the multiplication of C. botulinum type E in the natural environment. Furthermore, it was suggested that healthy

swine carrying C. botulinum type C might play some role in the contamination and multiplication of the organism in the nat-
ural environment.




