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(20154F 3 H 12 H=AF - 2015 4E 6 H 11 H52H)

FRIIL T, 200941 H~20144E3 AR, AR YU X 24 (DR 2511 B TRELL. HELSLRY Y XA
FEISRMEI N 11 B2 SR L 288 R @R, K FERT 7, BABMERS) o) b, WAHMERLS
OBMHENSELT ARG LERIBERTH 7. 11 BSH 2 BT, D/CEYA ZEO C. botulinum D358 S 1,
PV T 4 = RVERIKEIENT ORER, NS OWMRE—ORE)/ Sy — 2R L. BEREOIY D, 9FNE
£ 20km OFPHPIATIE L, BRI OHES N 2 50 BIGE, EENEEN Lo/, KV VX AT 7 F VEABRY
WZBWTC, 77 F VRBERFCRENEAEL, REME2LERICRY Y XAFEZIRB IR Dol ers,
C. botulinum DRI I ABWAEIG L TWDE I EAVRE SNz, 77 F U EMIEAREDOFREMFI R R TH 5
25, C. botulinum OHEEIIIHI L 2. C. botulinum OYLFFGIED 720121, BLENOFER L OHEHEOME L, A

Y ORAPI LG E % EOFEL RO EELTH 5.

—F—g—F:FEYYXZE (DR, D/CEHFA 7 EEH

R ) XAJER, 77 AR O R FhE
W Td 5 Clostridium botulinum (LLF C. botulinum)
WHEAET HMEHEHE (LT BoNT) X ) FET 5.
C. botulinum \IEA T HHERXOPEMEIZ LD, AR
2o GHIZHEEN, FlIEEELTCREUD RIS
BEzETHs [1].

Ry Y X AEE, BoNT % 721 C. botulinum D&
LU X D J8HES 5. ARPICELD A 7z BoNT i,
W7 EOHALE 2> 6 KRARFICENE L, iR mEwE
(TEFra) ) ot EHET 5. CoORE HA
OYGENHE SN, WEEOMELZTI X R 3. FESR
IR X BHANEE, PRI ORI K B IR IR
WD TICES.

DUVETIE LD TR Y Y X ZEFHE S -0,
1994 SEDILIEE T, CHRBHRICL LD THo 7 [2].
2004 FELLRRIZ AR ARENDH D, SENICERY )
X AREMEEIMMEAM I H 2 [3, 4]. 2009 4 12 HIZIZ AR
VI RAHOT 7 F HFRA SN, BAE6 HICHIRAEH

bk, v T, BAEEY.
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X AKEDBIER FNZDOWTHET 5.
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BRI B B4R ) X ZAEDIFNT & 33

F1 FERGOME

72 BoNT Type D &z 1Mo & OV 458

my HEE gy R R U727
WiE B (%) e

g HALE . HfEN WA

L. 2009.1~5 15 15.0 -
A BE o003 4 4.0 4
B BE  2010.1~6 36 4.5 -
C —  2010.2~5 18 12.9 -
D BE  2010.7 1 0.02 1
E FEEL 2010.11 4 12.9 1
F i 2010.11 2 0.75 o
G fkE 2011.11 1 4.2 e
H FEE 2012.2 4 2.8 o
I FEE 2013.2 5 8.8 i
J fkE 20134 1 2.5 H*
K FEE 20143 4 8.0 4t

(B —H : ZEE B
FEBETE © JUBEUR KL 2R TR
- g7 F UHE
*RREIT T 2 T v R

WA T 7, SRIRE), FENICETLTWA T A%
LEZONDBABY O EZ 7.

C. botulinum J. O° BoNT OBH &, ELHFSER 38
N BEZE - BOESERAN S A I e B W s A BT SR T
CHEUDERY Y X AIEFZW 7 + a— ) [http://
www.naro.affrc.go.jp/niah/disease/bacteria_man/
botulinus/index.html] # &2 FREdD & B Y FEjiti L 7-.

C. botulinum Q38 : MEZIEILZ v 7 FI— 5
T, 37C, 3~4 HMBEAGZEL, MELL0L, 5
# EIE 290N GAM SERF #T 37C, 2 HMIBEAS: %2
L7 fBoh-au=—lonwTifks v 7 F3I— Mg
T 37C, 2 HWE 2%, PCREICLYFEL
PCR WAt 138528 B om# Al 072012 C 1,
D BHERBLRTHRHHATIA~— (FH T34+, ¥
B) =L, 5RO D792 Nakamura 5 [5]
D D/CEFA 7 HFEFHBEHAT I -2 /2.

BONT #&Hi : ~ 7 AFMHERIC X Wil L7z, BT
O b I —VIZHEWVERL L 72 R o iRl R & 72 135528
FiE0.5ml 2~ AOEENICERERE, RV ) XAk
fEAR (BRI, WRRARE, FPRE) % 4 HEBIZE L
7o. IUADEY ) XAREREZ L, FLE LA
DWTIE, HHIREREITY, MEZKR L Lz, hiaER
(&, PUCRIR OB D BUHR MGG (KIFFLRY:, KBR) %
fER L7, MEtoBEEMBEE 723858 RE L C R
(2IU/ml) K UHL D BEFiiE (20IU/m) EhEh
FRBEAEL, 0F7EMTHER ~7ADOEBENIC
0.5ml AL, FECTHHZ 4 HHBIZL 7.

IWNIVR T 4 =V FIVERKE (F PFGE) :
Nakamura & [5] OFEIHE, FREFEARICD VT
MREEHR (Sac 1) ZHWTHALL, WM OwKE) XS —
YRR L.
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W DfE
A 1/10 8/13 1/10 1/10* 7/12 1/3
B 0/3 1/9* 0/11 NT 0/4 NT
C 0/3 1/9 0/4 0/4 0/9 1/10
D 1/1 1/1  0/11 NT NT 0/1
E NT 1/7 0/3 0/1 0/11 1/1
F NT 1/12 0/2 0/2 1/2 0/8
G 0/1 2/2  0/1 1/1 3/3 2/2
H 0/1 1/5  0/2 0/2 0/1 NT
I 0/6 1/2 NT 1/3 0/11 0/1
J 0/1 /1 0/1 0/1 0/4 NT
K

0/4 1/3  0/1 0/1 0/7 0/2

(##) 1: BoNT #tf=T Bt ik

2 NTHEEY

¥ARY T =5 —h v TKREVBREEMEH S
C. botulinum 538k

157 #

REBBOBE  WToFMERY 11 P (EXFH
12F7) THRIEDORAEDED SN (F]1). FEEEIZ
JBERE 35, A% 157, ZiE—H e 1
H, BERBEE 6 THY, FoRfE, FAVAY A VT,
Fl, BEMME, Yry—Y—f<T H@E%Ehr»o7.
FAERINCOWTIE, D ZBrE, 11 H~4 HIZHEFL,
SR OSCBR I 1 ~36 U, ZEBERILHRA T 15.0%
Thotz. T7FVEMIZ2 FOAERL TV,

AR, WEA20094E 1 AT, H50 ABICKRE
L7278 201243 HICHS L7, GRUTREBEIE, &
BED E RO T B CARENRE L2720, 77 F v %2HE
AL72b00, B0y 43I 7528, BEFIRY
7FUREBEMTH o7, FRBIBITLHERE, T
N BB X B ARRE K OIEHE 2 5 R R v ik
maE R L7z

BoNT &R RO E S BEREE - #1 L7 BoNT I3,
ABGOTORER O E—BNEDINT T XTEE LG
MO THo7z. ML BoNTIZd_TDRT, &
Bod- oMy SR SNz REMECIIEAEESY O
ECTOMRMREIRLEL, AR 4FT, FlibKIC
DVWTH2FTY+—F—H vy TH»S, 1 FTKHED
K5 BoONT S S 7z, Ao hzoik, A
BEEoMmGK (v —F—H v TN RIOBEYDK
HThot. GEBIZOVWTIE, BEMEOS RSN
ML BB O 5 BoNT 25 S N, C. botulinum
DEGNBERENE - 72 (£2). FEHYOHEIZD
W, A I RBAEEN TS EEZ LN
LR, WITAPFERLTHER SN TS I 0D,
KERH T ADD O LW SNz, MICBEL T, %
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TR EORSIINET LR E, BOLRVHOIIM
BETOREWMYICI DIRM L7z, BoNT » il S 7z
DR TRTINSOMB BT L -RE# LEr 6T
Hoi.

S BERRD PCR KU PFGE BTSSR © 4E% R4 H
HDHDHDIERY Y X AEIL, D/CEYF A 2R LT
ENAHEHRBICLLBOTHY, CNIZDEBEEOE
A CHTHOEHICEMR L7, DEOEHE CED
HELOHER I N TS, S ARYBRETHEES
nzgizowe, CH, D&, C/DAEIZUD/C I
BAHHE R PCRIMAZEM L72L 25, Witke H D/C
EWA 7 MBHETH-72 (M 1).

¥ 72, Sac I41LIC X % PFGE O #5 %, Witko kB
W —UR—F L7 Tl HEERNTHEEIN
C. botulinum (X 2 ® OFDO04, 05, 08, 16, 17, 24,

A =355 BiErk B 55 Bk

\ I \
1 2

3 4 5 6 7 8

1200bp
1000bp

500bp

# P

30, 31) LIk L2 A, AKRUBELOGHERIE,
OFD17, OFDO05 & Uf OFD08 & #H W 428 80% UL £ T
Holz.

Z

FEHEEY 11 7, D ROTH B 2B/ 9 AAEE
20km OFERANICMELTBY, B, CRUL JEEIZ
#200m O FEE TS L T FEAREIE, 2010 4
257 (B~F) L&EHL, w4 L7 B RS
BEEHEA 36 BHE M ADIELE Y, M1 HAHODBIC
BEEE L7 CEBICDRAEZED. Z0%D EYIC]
BHOFELZRDID, ARBGEIBEBEOMTEHEOR
B AN DERD D 5 72720, C. botulinum 7»° B 235
P56 D RBIEIELZEEZ O

B, C. DEBOIFV—TLA EEEKROFEHIC
W ENENERERN 2 B 225 7248, A B O BB
Bh& B RS ORAFED 558 S Tz C. botulinum 53, D/
CENA s MEREHAETIHRTH DI &, C. botulinum
D PFGE /8% — U8 —FK L2 &5, 2010 4RI
THAELZFRY ) X AEIHF TEFIIEF—TH S
WP EVwWEEZONL. 72, A C, EEBBOY
T AEL b L FAEBYOMOREFE L2 5 D BoNT
PR ENZ RS, 2009~2010 FEDFEITI NS
BABWOERICL L DEEZ SR,

2000 E 6 HIZU 2 F Y OHBA IS N THh 5,
AHWIBIZBWTT 7 F V2B ATLRENALNT:

%=

)}%

-
—

M1 5BEfRD PCRAES
Lane 1,5 : C IS 2,6 : D RIS &, FAREOREMEERIZRERT 7 F BT
3,7 CHITSE 4,8 : DM L2 ez, T7F uilinn & i U Tt By
3 g o o © o [=] [=] [=] (= =] o O o o (=] o o [=] [=]
R A N S 0 O 0 o A 0 O
| | | | | |
OFD05 " R EAIE E1 D B
OFDO8 s : "‘ . l
ARS 1] ) 1R RER i
BRSE | " Mmiianent
OFD17 " IIARIE 8 B
OFD04 " AR IRE :
OFD30 ‘ ! $: 0 S s !
o3 gy TR TR
OFDI6 § & § R B 11 )
OFD24 : N 58 4
X2 SHERFRD Sac 1L PRGE 2. OFD : {4tk
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R BT 542K ) X AGEDIHMT & 6F 3k

BOR OB RIS BT B FEBR BSR4 L7z 2010 4F
D E BYTORAEE 2T, GEETIXREE 12 HIC&H
TrF U EMEERLL. L LS 20114 11 A,
3HAWOTENRIATREEL, MREOHEAEL D
Wi/, GERETIE, 77F ViF 1EIC—ERZ
OTHEMT L THo2720, KFFT 7 F KM
Th o7z MEEHEM L 7-BREAE T, PNl

5 BoONT 2AERICHRH EINA2Z Eh s, GRYOIHY
EixEd, ShEFTHEPHZONATW 0T 75~
WCE2dboLiEggsnhr:.

20134E2 A R4 AT K] B OFEIZOWTIE,
B OEED 200m & IEFITEW LD, BRUC
B LR U TR O C. botulinum B3] BB IFL
THELZEZZ N BRG] ELOREE 2T,
201344 R 7 F v B {To72b 00, HFAIEL
EYNCH P ERZ 0727200 2 F VR TH 722k
MORIEIZE T EZ 5N,

2009 ~ 2013 FF RN TRAE L 24KV ) X RE
X, AICHLY SAE N7z C. botulinum H3885E L, BoNT
REALTHIET 2FRBERATH L LRI £
DOHEBE LT, HBE5HEEHSOBNT OB 1 HD
ATH5HIE, FRHNBoNTISHYRE S NE L
IZH DD FIEHBEAZ WEEZ LNL DS, REOYEIX
ZOWEBHF LR, AT < g
BREWZEFHITFOND. T/, MEREOALNSLD/
CEVFAIMBRICLDFRY Y X AL, /NES [6]
W2E D, FoORMEEIHEE SN, F—Hs TSNz
WHkiZ PFGE /8% — VI3 —THh b L &h, RETYH
ARV BEYOSEERKD PFGE /8y — Vi3 —5 L7z
ZEND, F—HRIEOHIBL THRITL TWwA L%
Inh7-.

RILECIE, 77 F iz iEesr 5 FITFRY )
XAERFELTBY, ZoMBIIE L kL Tw
5. ZTOHRKOERIFAEBLAE CHEBICHER I NS
BT ATHY, IWFRBENEFROHRE Ny KRV FT R
Corvus corone DMk ) IEFT AR O IR L H & H o F)
M) TIZZoBEHEEEZ 10~20km EE vwbh Tw
b, EBLICATAIMAENETHL L, FHCIIADE
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RpZ LS BoNTICH T2 REXEHL TS
Ly EZ SN [7], C. botulinum OE )R O FELEDS
MR EING.

KYYRXAT 7 F VISEIFIRRDIKE <, AR
EEECIIEENEZ T ETHREARELDTH S
23, C. botulinum OIEZFHE KL OHERPIHNEL T E 2\,
AAEFAH, ROEEL I LI, BENOHBR LTS
DORIEE, HT A% EOBABY O ARSI HEE % i
CHERY 5 7% EOFF LR TH 5. N5 & lkHEIZAT
HIT XY EEAND C. botulinum HY 2R L,
P~ C. botulinum OILFFEFILICED 2T L% 5 %
Wy,

C. botulinum D538, D/C E¥ A 7 B#HFE PCR LU PFGE
N2 E L T2 E&, PO KGLTHEEZVWEV
JINIRE 22 ] 5 A B DN IS R BROFF 3 K2 A A SR BE B S 26 R 2
HTTEACRHT 5.

5 A X
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Epidemiological Analysis and Countermeasures Against Bovine Botulism in
Okayama, Japan, 2009-2014

Reiko TAHARA' and Katsushi SAWADA

* Okayama Prefecture Okayama Livestock Hygiene Service Center, 2770-1 Mitsukouchi, Kitaku,
Okayama, 709-2123, Japan

SUMMARY

Bovine botulism of Clostridium botulinum type D occurred in 11 farms from January 2009 to March 2014 in
Okayama Prefecture, Japan. In the 11 farms where botulism neurotoxin type D was detected in bovine feces,
among the environmental samples (cattle feed, water, farm swabs, wild animal feces), the detection rate was
highest in wild animal feces (from four of eight farms). C. botulium type D was isolated from two cases, and
these isolates were a mosaic of type D and C neurotoxins (D/C mosaic neurotoxin). These isolates showed the
same band pattern as a result of pulsed-field gel electrophoresis analysis. Nine of the farms were located
within a 20-km radius, and the two farms where the strain was isolated did not have any epidemiological
relationship. At the farm where the vaccine was used, a cow to which the vaccine had not yet been
administered developed bovine botulism, and in this case, high levels of botulinum neurotoxin were detected in
the environmental samples in the cowshed. These results suggest that wild animals were involved in the
spread of C. botulium. The vaccination of cattle is effective in suppressing the occurrence of bovine botulism,
but it is unable to inhibit C. botulium discharge in feces. For prevention of the spread of C. botulium between
farms, the most important measures are to thoroughly clean and disinfect the cowsheds and to prevent the
intrusion of wild animals into the farm.

—— Key words : Clostridium botulinum Type D, D/C mosaic neurotoxin, prevention of spread, vaccine, wild animals.
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