


EFHBEFENE STREMESE

ERA  EREBEEL 2T N —F L 2R
BAEMIREE

WERERICETAWHON A R4 VKETEI
Y iEREAZEoREE - LEEH
X B DS

YRk 21-23 SR REMIARE S

rREARE LR BRE
Rk 24 48 (2012) 3 A



E%%-Eﬁ%%V¥:§FU~#4iyzﬁé FREE

BNERICETAWHON A FI4 VIETHITHES . HiEEalH|
S DR RIBIE - SEBERSICET B HZeHE

VRR 21-23 £ BRI

MFRREE

il %‘—§§E

miGnS  ESLRYYEMIERT MEE
”’@“% # o EEWTR

WAREZ ESCRRGMEMZEAT

Hesyin - |
KIBEE (D) (CERMERETER (SR RIS g
SABIEL () (LERMIERETIET kR
ERFEEZ MMREELERENERT H4ARZEHE
—TEE () ESRREAEER Y S — AR
/N2 ] KIS RFERFERE A mRER 22 %Jr:aEz
BREA ) BARRERTET FE
B (B) B ARKEIRZINIIGERT  BF3EE
BIHEE ) ERAERMEAORE RETEGE
REL W ESBRERET WEEIm AT
LWER  EYRAEMET MES-H SEFRD
WABRE  ESRLERAT OEEC8  HEFRRE

(DN PAE-Y

BERSE (M) CEROEREFRA  F— G
AR B (W) EZERMERENRET RSN
SEMEE () EFERMEREPET R
w)lER (B (eFERLERETRET  SEEER
AAKE=ZN ) CFERMERERT  SEEEE
AE—A () [LERIMEREEET S



Bo B (BF) HARREREEITAIZEET

SEHEF RIRFFSLRFERFRE  AmREREPFAR

A< FEAR KR SLRFRFRE  AmERERFEIER

REARE IR IRE A BRIENERT  ARIFEE

FHERL MIRRBEARRERET EAERFH

FAH BT IR R A RENIRT AR

INEE E SR YYEMT SR MBS

I () ENIEBEE KEEET X —RORER HE
e KIREE () ERLEFRESRROHWE SETEL

EfEITE () EELEFEREIRAEE LEEEL

r/r



=
I BEMAERSTE
NERRAOHRBIEFTIEOMREICE T 265
i e A BAREE  covevrerrrree 1
. II ﬁ%ﬁ%@i’i“?—’f&lﬁﬁ*@“é_%‘% ........................................... 13
V. ﬁ%)ﬁ%@?ﬂ?ﬁ% BURIY @ BERBh e 17

1. &8
1) ARYUXRLmREER
2) AV I XABRPELIFRERE
3) WHO guidelines for the production control and regulation of
snake antivenom immunoglobulins
4) Epidemiology of preventaion of vaccine-preventable diseases
5) Immunisation against infectious disease






EAESMEETE FREMNL
ERS - EREELELT N —9 1 T ARAHEEE

FEERHERICET AWHON A N5 A VHETHIE S | HBRmEo
| SR - BEEERRICET AR

BROEREE Ik BE EIBERRT MEE

WoeEs . WHO 2SR LEMHEROSTA K74 (WHO-GL) i
W5 L7z ISR A ORIE, RO D O GL €7 M ERN TS
BU~HEERE (V7T VT, RY Y XAE) OIS ERIE LR
B OUTOEMEDLBY Th,

1. WEMERMNFHORMETEEEOBRIETIE, (DERH®ETTH
BUERFR L OB BT 2 BRET DIEOENEHE, fFH%OE
FEBEIIOWTHAOREICEELXEX DETEOFIELZ T
THEEABET VAT LAEBE L, QFRERUETRICHV TR
i EICEERHY GL LOX ¥ vy 7OREWVWEE ThHHERS
FAIL, TANRT VT TR, RO FIEIZOWTRIEL., %
e A B L LT,

2. SEEBREBRIZOVW UL, BEOREEHERRIIBEICER L
TFREEDERIER & EREW TOREBIFIED b & ICHEY Sz
BAHFETHD, UL, BEER L TV AESEEMN & B i &M
DEH D NERBRE RO RERBE S L CHEER &350,
WHO-GL OHEEET % 1 KBTI ~DOBRB 21T > o8, BFFEEE
& LTATRB IO A UHES O NIRRT, BSEEEMIZT T
EETHREEZTHI L E LT '

3. EWNICERTARERICKHIGT AMBERMME KN TWVWE 1D
RBEETIL, v LY ENT LS~ B H T OBAEIZ L B FETHIH
EINTWS, ZThEZIT T, BEICESEARIIEGL L L TER
BESN Y~ ATV~ RBERNERE CHRRENH 5720 B
WOEEFE L E LI BR YRR 3 I CRESL TV
2, 10 ELUEEFRBLTVD DL, BERERELEZD TEHD
MnEYUBEBRNT AL L LT,




WEER LSO U v BEFREFIC OV TO WHO-GL iSO maEiE %1
AE L7225, BAIOTERAEZY | ({LmBFEIZIE CH Y, TEME
AMIEITIEETH D, Lield- T, Bifl, BRIBICEDAEHEFIE
MBERDTOIC, BE CIIEEEROREAENED —HEE 4L 5 xt
ISBROOEND, 207D, BFRHEERTHLYEUROLFEDONLE
MIXEFREBEL N TA2 & LT,

Brgesy R
KIEFF B (LR RMIERERHT (SR s
SRABRAL (M) (LR RIMERIERER S isnKE
ERFET EREARENETT SAREIE
——== () ERREEERSEERY X —RakaR
INEFRE] KRR KRR BRI EmeRE
REE ESRYLERIERT MBS W R
SIRENE ESURMERET MRS EEMEE
BYEA (W) BRI e
By (Bf) B AR AR HFoeE
BAEE () ERLERESRAEE LEYETE

(i VA |

BERTE (D) eFRMERENET  F— RS
AR B (B (EERMEREDEET  H— &
GEMEE () CFERMIERETEET R
slgEsR () (LFERMIEREFERT  AEEE
AKE=ZN (B ACFERIMIERERRETT  SEEET
safe—Hl (D) (P RMIEFRIEDIZERT  SEE R

B & (B BRI ZCAT

EHIT KRB SLRFRERE  AEfMREREHRAR
[FIASFEEAT KBFSLRFRZERE  EmRERETER
BRARE IHIRIRE A BRIEIIZERT AR

SFHE IIRRE A RENIEAT EAER N

i HET IR E A BRI IERT AR
INEEF ESLRAENTFERT M 5D



NELHE— Oh) ESDRBEE  KREERE U —EaEER B8R
TexARREE ) ERRERESGCEERE SEETER
[Blibres () EELEFRESCOEE LETER



A. BFFEER

HAEEE, V77 IV7, AV U XA
LEDOFERMEMERYIEDIRESS, N7
Rv LY DENEBIEDIEEIZS L
TU~HBESZEANFIH STV,
BIMNCB VW TL Y~ BEREAITS
FEOERIZAW DL TN D08, Rk
FHEOWRIZ, AT 28 RAEI O
BHENZ L, BUSETIC L AEmA 7
BREHIFEEEB I b Ty, EH
BB REANITSE, BFHEIZZ L
<. BRI CIIRE., BERENIE
DI WEFITH B, KT, B
B2 RIFLICEA LT, EORER.
BURWa BN METH S,

v ERMAORZEMRBITIT, &
BERTHOIEZBINIX VA KD
Feor e iR R (BB mH) . U~ R
& DA (2R A& - (K5
1) FEZLEOBEOENR R
(BRE - mNELE S ETIE2H
ERbHDH, 2nNOOMESEY D LT
S THMERE LTV I B SRR
MERMAODFEHNRE FIE~DK
EALBERY ENTIEEA~DOK X7
HEMEBRSHFHE D,

WHO CIXEZERICBET 2 MfEN 2 E
BRIRE - N—FF A X e FET D
Expert Committee on Biological
Standardization £ (ECBS) ¥\
T, Ry vmMBERHAORE, WE
B R OHRGIFEICET 2 WHOH A R
Z A4 > (WHO-GL) 2%RL. Betd 52
EDIRENTZ, INEEE X T, BN
@%U@;@l%\ uuugf%ﬁ;ﬂ&@fﬁﬁjji‘sz
30> 5 fERE R 2 BEEE L | WHO-GL |2 4L

LIz HFERHELT At RDLN
2. HEOHMY BOoREES T, &
FE AT D GMP B EEFH 0 RE Lok A
DANVABRERRT A VAN F—
VavEOFLRREEEFEDE
AZEDTND, ARIZBNTSH, #
FERNRBBICETDHENTED
&9 (WHO-GL 2B & 2 7= Bl D3R %
RET-D0EL2 OB 51T 5 LE
N5,

T, BARICBW TR, Esens
Al GMP  ( Good Manufacturing
Practices) ¥ AT & % Haskik e
DLBEHER RZENITHE S REEOE
BIZX Y BEICERFEL OV EY
75 ) THER, A VHBEZROEN
BERT D2 < 13, YZBGoRhE S f
IELTW3S, ZORE, REEN TR
1HZT Ny ~HERER (P77
T, ER, RYVY XA HRAZE,
NT | LYY OBEEEERFTV, RE
RO ENREE B> TS,
WGO-GL % E % - IREuH I Z b7z B
AT IC L 2 BEF ERLRERBRIED
B BB & YRz 2T TIT O 1T
RAND D | @72 ENRE RS O
R & ENRLE RO EHBZE OIS
2D DIIT, HE - FREHEET
DNENRH B, |

V7T I THERONMARICH
WAREBRER LK 40 FEricEE - B
HWL2b0xhkFE L TCERRETE
FELLEELAANWORTWS, 7
TV T EROREMEIZOWT, FFI
My YA FRIERIZEEL-EHES
AF L CIEM S IR LT, &



HORBEROBBRIILEREHY
R %,

5T, FFRBED b T A X ZE DR
L -BEICH LRy RERERY
FEZFEATDHZ EICLDIBEDREN
Bondr—2A08bH5H, LinL, —f&
HIRBIEMT A2 T RB LR DT
DICERAL CRERMAOFES
B, TR OREASEEICD
HE0END r—ANB o7z, BEMRT
HAHEERTAZFNBEREAOMF
RICOWTERRS COMBERZE
L., 5% OIEE & ROFHOX S
X5,

B. #WEHIE
WHFZEEEIE, B0 U~ mRisl
ORGERT, MEHTEREA OTUR G T
sk, BFIOERGEEERENS &
O ERHAOERBAEORE VA
Rt v X —DRFEF THEL TV
5, BB OMERTHEL, £h
DICHIIG ATRE 7R NG, BN A AT
HEEFOMIEE THELTWD, E
FEEH LA ERB L O WHO-GL D&
(R Do B R EE & [E SR YL E A SR BT
DOHFFEENHEY L, BEHTORR &
ERE~ORELHETRTOME
BTHIEICHE L b FE R MiEEED
ZERNMEY L, B REMEAI O Y <&
BERHURE L COREFED WHO-GL it
2N T B ARRE R ST BF S0 RT & 1
BRI AHEHE L, AV U XA
FiEHEAH & LT WHO-GL RS IE KR
W32 R Z & R0ISAL SR R B R AT
ZeRT. ENLRERYMEF TS EYE T D,

B PR B T O HiE R A OF| R IR
FEITES RS EERY L ¥
— &2 ER L, BIEIZRBIT S GMP
TS DR EEIT >\ T R E
A AHE R LIRS,

1. "T RO~ LV U ~HiEROME
TR (T UEBIRER) 2B\ T,
TEARERGFSZEHFHR]. [WHO
Guidelines for the Production,
Control and Regulation of Snake
Antivenom Immunoglobulins| & OV
i 3E 5 BRAN O 7 A NV 2TH
HEEWHERICETOITA RIA
V] OFHREITIC, BRLEZET L
TJANAIBEANTTAILAR
HELOWER AR T D, £/, WHO
TARTAHWEDD TV IVERIE
BARIC X 2 iERBHICE L TR
BERMERINELXIToT2, S bIZ,
MEFEOZAEHRIIOVWTHRAEL
e .

2. RV U RXRAERITA-CRDO 7RO
EENEONTH Y, FRICITEK
DYV TEATREETHI DU
FERHOMNE o TS, BEREX
HTWa A BIRY Y XZAFERIL
Al FERFANTREINTWS,
TEATDRRDEFEERICKT
HMBRORKGEZE 7 v —F
NFURTIIHRE SN TEY Al B5F
ARAWTERINEZE ) 7 u—F
VHUERD A2 BRICHKT D UGN,
Al BRIIKT D L0 EE~TERE
B emEshTng, BE HiE
FRETHVLNL TV HIEE ARG

CBROALBREDHDOVITA2 ERIIX
TAHRIGEE B LT, £72, A2



BREUTICREL, TOPERML
BERM L TEFREE A2 FiER%
BEL, AL BEEDLDOVIZA2 BRI
JH4 A RISHEIZ DWW TR LT,
3. WHO-CL DB DEFHREB L UOEED
EEFIEORIEE bz, vAVE
FUONTOHEEROCEREZIZET S
EH~=2 7 OER L., HEIE <
B, BEHEE R EOEKRD
VB BE LT, £7-, BB
HEONRNy FHRIOZEERB L E
ML=, £, BIEISHERICK
THRBEEREBIERBOZDDOT
r— M EERLTZ,
4 . WHO-GL TIIMmEROMREZ DHZ)
PERR MOV T OEAE S
M L CEMT D Z EAHESN
TWNb, v AUPERITEEMICE
ERHO R LMBROFEHER
BN Do T2, 2FE 219 sk
DO EERTZ—ItH 0L L
i LTz, T OREREEITIREICE
THEMPAEL LT, imHEL v
7 I UFUB IO FOMODIREE
DEZEICDONWT2EIBDT 75—
- MREEEmL,
5. MEEPIER & AETR bIckiEs
DENEELNDOY 7T VT, R
UX2AEDOHBERMAIZOVTY
L% WHO-GL DN K 5
TLEERBLTHEEERBRR Y
MM B R AT, '

C. iR

NTUHAERIIBWNT, X7V

VIHEAETEPET DU A NVARE
{bLEEHZET VRBRIC KV EEM L
IFREE FERLZIEEOET LY
ANVARIZBWTC A NVAT VT
VAR bV, ZIUESCERIC &

LAEER L FARRBEL S LT,
PEo T, T VUL TR, Al
FOTANABETLRLE L THE
HEThHZ 2R L, iEHRE
BEL LT, A7V NVEBRILEIEDA
AR LTz, 72, EBEOZAY
BIZOWTiL, BRSO & iR % T
1To77,

2. BT AL TR DERLERE

RICKTHMBERORERR T
UTORENELNT-, BIEOZEYE
A BFERIL Al BELOBTED
nNo5HAERIGHRE A2 BEELOK
SHRIIRA S D L AR L, £
2. A2 BRECROFIER L Al R
b [FIERIC R 5 ISR TH o 72,
IO EE, ER BB FED
BREPT5EREE (LD, &
AT EOFER T 13 ZoEVN
ez, S HITEEBAIESR
WX T H5ENDEEY 72 A4 S Th
% Bl, B2 X UVB5 CZ D4R S+
TEITE LI BT,

3. WHO-GL & EF Vo NT OEE~w =

a T IVELER L, BN TRBLE
200-300 AN B2 DR T HE
Ny FOEYFERIERORE %
Ffi L SDS-PAGE Dik&Eh/ & — )%
BT, FERITRE Ty FHEOZEIZ
NN, £V Y
DOEIIHTIHITO HEFEie LY
~BR| OMREHERTHDIT,
VU v LY DBEDOBIENE & H
MiEHEZEE L, BREDHERIC
KT HAEMMEEFMLIZ, Y v~
AVEOBEEEF=FR < LY
FOK 1/2, HIMIEMHITR 1/100 T



Holz, BHELEOMERIZ., Zhb
DIEMEEFRMTHZ LA HATE
272z, MBICBIT 5~ L UKEE
XRIL, FRIREEIILNERNW L
EHER LT, 262, fBHBIDT- 0
DT Ly FEER LT,

4. FAE L Z—219 HFRO 2 EOT
Vir— MRAEDORR, iERKEIZ
L BBIFIGH 2.4% BN L, F
7o, 234 JEBIDOIREIZIBIT 5 EEL

BT, WEREICE LTI, IEBEROR
0N, isstk 7y 7T, BT
FIUFY, MHEE LR LNEDD
Nz, T TOER CEIFITER L
TWFEDT, =5y Grade 1,11 &
III, IV 225 T, 2 NENDIRE
FIEZB T D AP B Z HETRIIC
BB LT, .53 Grade I1I, IV T
3. MiESREHIIRE 77T
BERICHBR L TCHEEICARBE
C OEHEEERD T (p=0.025), F7-.
vty UFUoOFERBNICHE
FLERBROBEDREZRDOTND
BAEbHERINT,

5. EENBEROBEEERRIZOND
T, Bk & WoL TOHE L 2B L
7o BAIZBW CIZREILEME
2T, v AUVHIBERMANT OV T
FLH MG 2 7 HER A
WTCIHRE bichtHm 1, 1T {EHE T
HESNTWADD, W6L TiE, &b
MEHERIC OV T HHBFEED
HCOLEEHEEHREL TWHHH
EXHY, fiHmEEEIC L5 5E
EHELBEETOILEND D,

6. HEEHER LS ORANZB T,

U< A OREORER - MR (5
HIERL, BEHROBE, ERpH, U
7 FALE) 1T, ERETOILREE
HRFRETH D, 2D LITMP |k
DEBNESTH Y, AARbREE
ELTCORERERTE S, —F,
BEAEMBESEOLNT-ZDOIEE
TR, WwENEHRYA L Rk
BEEXHIERVLETHLHI L2
AL,

D. & £ :
BEEYV TN TEHYTHEIRES
OHFFEOEVRERINZZ LI
L0, RV Y XRAEBEEERIIIBE
ENDPHEKEELET A BERY T XA
T ORBITIXIBEA I ER OB M
e L CEERERER S, BE B
NOBTFEBERAIIEFEICLE, A
IBARY U X AMETE MG O#®E &
2o TCND, BERAERNIIIHI S RAE
IRt & L ICREERRZE S LTE
HLEORHEZBEB L OCBEY T
L TWD, AEDORKR. ABIZD
WTIE, BEV T XA TFELTAL B
LN A2 BREAT D 2TEEOEDTBE
ShTwabd, BEUZSOWTIEBL B2 &
B OV T HA T EEETHHEN D
BESHTW5, BREEMERY U X AEE
WBWTIHEEROMERN/ER S
NABENSN=DIT, BESLTH
% Al BRIIRTT 5 Al FEROA M
OFHMIL, 5% EEICRED TS
VERH D,

NT DEREBUBFTO R o5 F ik
BERERRTHZLICL D ANTEDO b



L—H VT 4 BNE[REE IR o Tz, 55
FHikE LT 1 AX»rs0EZREITD

o ERBRIIERN TRWEZDIZ,

200-300 B DB TH NNy FHOZE
&< B DR ZE F 72 i3 sk
ZIXEHbEsnd EEZ LB,

v AVHBERBLIOE Ty 7T
Y OERAERR I OH L T
— MRE LR, w2 Y Grade
FNZABE R EZNRO—DODIEE L
LRSI, v~ A VIREDREDE
B 111, IV TCIL, mMEZERGiTt
Ty 7T UOREBBICEBRLTEE
WZABE BEDERE R Tz, ZIEiE
EMNOEBZ LTV AEEFIZIIE
BREERETITREILWVWI L ETE

THLDTH D, MBEBRFIEOFNME

FHMIX. WEROFEFEOERE, KE
ERAL, RBSE OFn (BRPTiE, RS .
WE% DOIRRE CORFMENHE X
NAHROER LD, BT 7T F
YO EFEDOHRIZONT S ER
ROEMHH Y, v L VBAEOEY) 72
B~ =2 T VEREEZENLET
»H5,

AARIZEB W TR EILIEME TN 2
T, v AU PIEREAN OV TEIHH
MiEHEEZ T HRBEREAN OV T
EhichiHm LI EE CHRESh
TWAH, WL TiE, FoleiESRIC
DT H 1 DDOEEREET b b
BEFEEDOALTOHEEELHEL
TWAZ Ehb, FilmEE®HIC LS
MEERHEBRETAOINENRD D,

E. &

teE Y viER A ORI, LEE
B OB GEICETDWHOT A K5
A VR INTEZEIEOEEER L O
BMEROLEEEFIEIZONT, BN
DOHFEHERR THREE L 72, BIEIZ DWW T
X, MBS OMAEFERS N E /M L T B &
I 7ewE Y (Snake Farm) & LT on—
NEBEZ 22 L1k, BUR T a/ams
DRI BHIRCIEE - EEE RN L Eh
TAHZEIEEL OB IRIT 5%
EDRdH D, Flo, BRI L7 tEEm OEIEK
DEEHER L RERRLED Y 7 M
DONWTE, v =2 7 VEDOIEREZE D
TSR B B b & Tz,
METRIZBIAUANAZ YT
T AT, ERETERL TWAHR
TV UHEIL IR TO A L AREL
DHEEEEL CWA D L 2R LT,

RN Y XAZONTIEL, BEIGEIC
AT siiERofEIc#ERA LT
WHRERER (M YA FR) v 7

BAT A THLN, Y TL4A T A2 F
 RLOFFENERLED, 5% EH

B EFAE DOREICSBES A EikE &
EREM BLUOMEERELER L
BEDHBEICOVWTIERT S Z &8

%‘g?%éo

tEERER U ORERERANC -
VT D WHO-GL MREETIE, v ~RE
PURDORERITELEFTAN TOFRE (Fik
BEBRBE) BABELERD I LD,
DA B A BB ) L 72 GMP it
DIREBPENIND D, BBEEE
D WHO-GL i & 0 & ity 7 kst



ISIESG R EBTFREND,

F. @#EGAEER

A
G. MFFERE
1. FCHE

1) Umeda, K., Seto, Y., Kohda, T,
Mukamoto, M., Kozaki, S.
Genetic characterization of
Clostridium botulinum associated
with type B infant botulism in
Japan. J. Clin. Microbiol, 47:
2720-2728 (2009)

2) Umeda, K., Seto, Y., Kohda, T,

Mukamoto, M., Kozaki, S.: Anovel

PCR  method for

botulinum

multiplex
Clostridium
neurotoxin type A cluster typing.
Microbiol Imuunol. 54; 308-312.
2010

NEEITFHE /AN VY LABERK
PfE L IBEREE. BAETRRE
2455 17. 253-255. 2010

4) —=F EfEnF. sERE—Hl i
6 & : Clostridium perfringens &%
REEIIKTHIREAY vHiER
BEOFEEEZMS> TOETH?

HAREFIREESSEE 17, 287-289.

2010

5) Hifumi. T,, Yamamoto, A., Morokuma,
K., Ogasawara. T., Kiriu,N., Hasegawa,
E., Inoue, J., Kato, H., Koido, J.,
and Takahashi, M.,: Surveillance of
the Clinical Use of Mamushi (Gloydius
blombhoffil) Antivenom in Tertiary Care

Centers in Japan. Jpn. J. Infect. Dis.,
64, 373-376, 2011

6) Morokuma, K., Kobori, N., Fukuda,
T., Uchida, T., Sakai, A., Toriba, M.,
Ohkuma, K., Nakai, K., Kurata, T,
and Takahashi, T. : Experimental
Manufacture of Equine Antivenom
againt Yamakagashi (Rhabdophis
tigrinus). Jpn. J. Infect. Dis., 64,‘
397-402, 2011

2. FEER

1) . PAER. EHEF. W
AT, MERE RV U X A
BERTMEEZETLE/ 7 r—F
NEUROMER 8 62 B HAMES
BT ERRR = (2009)

2) FLe LU ~MEBERUAORARE
U —TOERAERRE —Z
=%, WA E, F B, NEE,
I LHE—, EETE. BAREE
4 2010,10,9 HIE

3 ) Torii, Y., Shinmura, M.,
Takahashi, M., Kohda, T., Kozaki,
S., Nakahira, S., and Ginnaga, A. :
Immunological difference between
botulinum toxin subtype Al and
A2 using polyclonal antibody. 7th
International conference on Basic
and Therapeutic Aspects of
Botulinum and Tetanus Toxins
(TOXINS2011). :

4) T LEOERKRG L IREED
BEEICET L AERE — =
=, WARHAE, &R, EA)II%R
IR, H B, N,
= 1% ot . HARARERS
2011, 10,18 FHK



H. AEOMEHED IR - BEKR (T 3

Exaie)

1.

RraT HIRR

7L
EHR#
7L
T D,
2L

o
[

\%/\ ?{



I1. AFEREOFIITIZRET 5 —&FE



II. WSRO TIIT
YR

BT D —FER

B4
BERE KL YA MVA %\é‘?&%ﬁ ~_R— |HRE
Umeda, K., Seto, Y., Genetic characterization of  [J. Clin. Microbiol. 47  12720-2728
Kohda, T., Mukamoto, |Clostridium botulinum
M., Kozaki, S. associated with type B infant 2009
botulism in Japan.
Umeda, K., Seto, Y., A novel multiplex PCR Microbiol Imuunol. 54 308-312
Kohda, T., Mukamoto, |method for Clostridium 20 .
M., Kozaki, S. botulinum neurotoxin type A 10
: cluster typing.
Hifumi. T,, Yamamoto, |Surveillance of the Clinical Jpn. J. Infect. Dis. 64 373-376
A., Morokuma, K., Use of Mamushi (Gloydius
Ogasawara. T., blomhoffii) Antivenom in 2011
Kiriu,N., Hasegawa, E., | Tertiary Care Centers in
Inoue, J., Kato, H., Japan.
Koido. dJ.. and
Morokuma, K., Kobori, |Experimental Manufacture of |Jpn. J. Infect. Dis. 64 397-402
N., Fukuda, T., Uchida,|Equine Antivenom againt
T., Sakai, A., Toriba, Yamakagashi (Rhabdophis 2011
M., Ohkuma, K., tigrinus).
Nakai, K., Kurata, T.,
and Takahashi, T.
FRSUHMERS
= 5T = - WA BRI (j-b‘ ’
Y i ?;%%/g R RERIEL AARERIBRESSE| 44(6) | 253-255 | 2010
Clostridium perfringens /&%
— =%, R, |RBEICHTARERY 8 Ly ok ;
wRE—E R DA AV | AR BREFRF| 17 | 287-289 | 2010
2
A |72 .
pmEA, mRmity | ) PEOERIEFETOR s mimr om 16 | 7078 | 2010

FeF LB




1T, WFERCROTITY - BIRY - &k



JOURNAL OF CLINICAL MICROBIOLOGY, Sept. 2009, p. 2720-2728
0095-1137/09/$08.00+0  doi:10.1128/JCM.00077-09

Vol. 47, No. 9

Copyright © 2009, American Society for Microbiology. All Rights Reserved.

'Genetic Characterization of Clostridium botulinum Associated with
Type B Infant Botulism in Japan"

Kaoru Umeda,? Yoshiyuki Seto,” Tomoko Kohda,> Masafumi Mukamoto,” and Shunji Kozaki**

Department of Microbiology, Osaka City Institute of Public Health and Environmental Sciences, 8-34 Tojo-cho, Tennoji-ku,
Osaka 543-0026, Japan,' and Department of Veterinary Science, Graduate School of Life and Environmental Sciences,

Osaka Prefecture University, 1-58 Rinku Ourai Kita, Izumisano-shi, Osaka 598-0048, Japan®
Received 14 January 2009/Returned for modification 2 March 2009/Accepted 24 June 2009

The 15 proteolytic Clostridium botulinum type B strains, including 3 isolates associated with infant botulism
in Japan, were genetically characterized by phylogenetic analysis of boNT/B gene sequences, genotyping, and
determination of the boNT/B gene location by using pulsed-field gel electrophoresis (PFGE) for molecular
epidemiological analysis of infant botulism in Japan. Strain Osaka05, isolated from a case in 2005, showed a
unique boNT/B gene sequence and was considered to be a new BoNT/B subtype by phylogenetic analysis. Strain
Osaka06, isolated from a case in 2006, was classified as the B2 subtype, the same as strain 111, isolated from
a case in 1995, The five isolates associated with infant botulism in the United States were classified into the B1
subtype. Isolates from food samples in Japan were divided into the B1 and the B2 subtypes, although no
relation with infant botulism was shown by PFGE genotyping. The results of PFGE and Southern blot
hybridization with undigested DNA suggested that the boNT/B gene is located on large plasmids (approxi-
mately 150 kbp, 260 kbp, 275 kbp, or 280 kbp) in five strains belonging to three BoNT/B subtypes from various

sources. The botulinum neurotoxin (BoNT) of Osaka05 was suggested to have an antigenicity different from the

antigenicities of BoNT/B1 and BoNT/B2 by a sandwich enzyme-linked immunosorbent assay with the recom-
binant BoNT/B-C-terminal domain. We established a multiplex PCR assay for BoNT/B subtyping which will

be useful for epidemiological studies of type B strains and the infectious diseases that they cause.

Infant botulism is neuromuscular paralysis caused by the
botulinum neurotoxin (BoNT) produced in the intestines after
the germination and outgrowth of ingested spores of Clostrid-
ium botulinum, which is an anaerobic spore-forming bacterium
(7, 9). On the basis of the antigenic specificity of BoNT, C.
botulinum strains are divided into seven serotypes (serotypes A
to G), and the species has been separated into four groups
(groups I to IV) by cultural characteristics (24). BoNT is en-
coded by an approximately 3.8-kb gene, which is preceded by
several nontoxic component genes (17, 30). BoNT is released
from the bacteria as a single polypeptide chain of 150 kDa and
is cleaved by endogenous or exogenous proteases into a 50-
kDa light chain and 'a 100-kDa heavy chain. The heavy chain
contains two functional domains, the N-terminal domain (Hy)
and the C-terminal domain (H). He can be further divided
into two distinct subdomains: the N-terminal domain (Hey)
and the C-terminal domain (Hcc) (5, 38).

Recently, the subtype classification was confirmed by the
diversity of the amino acid sequences within each serotype (13,
37). BoNT serotype A (BoNT/A) has been divided into four
subtypes (subtypes Al, A2, A3, and A4) (2, 10). BoNT/B has
been divided into three subtypes from type B group I (subtypes
B1, B2, and B3), one subtype from group I bivalent strains
that express another BoNT type, in addition to BoNT/B
(bivalent), and one subtype from type B group II (nonpro-
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teolytic) (13). BoNT/E has been divided into four subtypes
from C. borulinum type E (subtypes E1, E2, E3, and E6) and
two subtypes from BoNT/E-producing C. butyricum (sub-
types E4 and ES) (6). ‘

Since infant botulism was first recognized in the United
States in 1976 (27, 31), it is now the most common disease
caused by C. botulinum. This disease affects. children up to 6
months old, but with rare exceptions it affects individuals of
other ages. The symptoms are characterized by constipation,
generalized weakness, and various neurological disorders (9).
Cases represent a spectrum of disease, ranging from subclinical
infection to the most fulminant form of the disease, which is
unexpected sudden death (3). Almost all cases of infant botu-
lism have been caused by proteolytic C. botulinum type A and
B strains. Since the first occurrence of infant botulism in Japan
caused by C. botulinum type A in 1986 (29), there have been 24
cases; 16 were caused by type A strains, 3 were caused by type
B strains, 1 was caused by a type C strain, and 1 was caused by
a C. butyricum strain producing BoNT/E. The types of toxin in
the other three cases were not described (16). We previously
indicated that the original BoNT/B2 produced by strain 111,
which was isolated from the first case of type B infant botulism
in Japan in 1995, showed antigenic and biological properties
different from those of the authentic BoNT/B (B1) produced
by strain Okra (15, 20, 22). Two additional cases of type B
infant botulism with typical symptoms occurred in Osaka Pre-
fecture in 2005 and 2006. We eventually isolated two pro-
teolytic C. botulinum type B strains, designated Osaka05 and
Osaka06, respectively.

In the study described here, to better understand the back-
ground of type B infant botulism, we determined the genetic
characteristics of proteolytic C. botulinum type B isolates by
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