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E ®

~ 7074 RRHPEME CThHHBEAEE A 0 AN & 54 BE OO/
TRIIFNE NS DERHININA] (X2 A Z L IKER) OFGEFIADO— AT OAGRIIR D’
rnfERRECERRTA D © | BRI H ST A IR S 4 2 FEANMME R 2 BE 3 2 7l 4

[FRFE~OHEMEME ORI X 0 B IR S 4 2 SEFIMHAR O & SR 24 2 B 2 51l
g6t (PR 16 429 A 30 HRMZZEZBEIE) 1T SEFEh LT,

A%, 16 BERO~ 7 174 RRIVEWE TH Y . S RIS L OETERRINY)
ELTHBDOHMHSND, #A v id, b MO ENS 14 BB, 156 BENXU 16
BERO~7 0T A RRFUEMEIONCY v a~ A VL mhiEWE L a3t 24,

EIE IR T, BEBOBENIEBAOENS, AR Ch D EEREZIF N
ENEEHIE CTd 5 Bacillus, Paenibacillus O8N Clostridium J&E SN SEES VD, 2
DaEETe s T MGHHIEICR LT, v 27874 RREWNY v a~v A o RPUEWEITHTRE
EMEE R L. BREME Paenibacillus larvae DFEWEH KREFINVSBEE ClE, # A 2o v K
U a~A U UMMERHE STV 5,

X HAH O TIIFIEFERGHE TAFTE T, — CIHRREEGIE O ZEu 3R IR A A7
THZENARETH D,

INETIELNTODEEND 1T H A & OBLEA TS S 40T SRR 1
X B YYEIT Clostridium botulinum 2 X 5 FLER Y U X RFEO I TH 53, E DR
(ZHUAEMEI I S 72,

bEDZ EMD, ZHETIIHE LI TO DR AR I EED < B TORMIEE & LT,
S SR E) SR SN BRI SND 2 S IC XD, A o At 2 & A2t
RO HND~Y T TA RREDY > a~A 2 RIS 2 SR 2358 R X
VD AIREMEIIMETE RV, LI LD D, 13BASE/ LT MUSRET 2 rIeED &
% ENAFERGHIT 12 K DIBGYEITFLIE AR Y U X AFETH YD . 2 OIREICHVAEWEMEH S
RN LD, FFETREANP—RITRWEHM LTz, Lied> T, iBags A vyl
B W T D 2 LI K » GEIR SN EAIMPERE D, BEfHkaihz2 LT ho
RIS % 5.2 5 AlREMEIX R CE DR L B 2 T,

72k, FAIMMPEREIZ OV T, Bl A CIEEE AR PR A B R LT L b+ &1
W T, Fe, U AT FHIEO FEICOW T S ERRANC oML S TUVRW B X D728,
[EIBSHEEI BT DGR EE 2 5 O F T e B A /L - TEHRONENVLETH 5,



I. FMEOERRUEHRSE
1. [FCHIC

AFHIX, BMKEE N GEFER b o BRI (BafgY A v 2R
ET 54 KL OSEOEKIRAIIANE N OEPEHRINA] (XA Z KRR ) DESE
h. [EEEEREOME, AMER VL EMEOMEREICRIT 215 1 (IEF0 35 FEAES
145 5, LUT TEIESERIEEREE] 20 o ,) ICESAGRRFHO AR Cg@hiy
(ZEWE 2B OGNSR D bR B O © b, [ZSE I CE TR E &=
T2 Z L IC L 0BRSS D EAMMERE N EMEZ T L TE MUERE L., & F2S M55
FICER T 2 RYYEZTE L7241, v MPIEMWE IS L D 1B E0N8E5 85 5\
IXFERT D FTREME L ONVE DFEEE | 1DV T, THEEFE~OFLE MY E O FHIC X 0 8&IR
S35 FEAMERE O B iR 20 BT e HilitEst) (CFRk 16 42 9 A 30 A R AaZ:
BaRE, LT RHIEE &v)H,) 1I23%, FHiZ{To72b D ThD, (B 1)

~ 7 a7 A RRPUAEWE 2GS &3 28 R S5 O SERIMHE R 2 B3 2 & dh
EFEAESHHIC OV T, ZRETH I RAa~vA YU Y T 2a<A ¥ OFFFIE
POIRIAER T 256 O 2 FEhi L7-, (B 2-5)

2. #4&
(1) FHENRESMAERR

FEMIKBER 7> O BEIR L R R PRSI IS S FRGRETED —EVAE (IR EMI &G %
BN OAGRITAR 5 AR 12 B9 5 AR BRI O BEEA e STV D DI,
BEAEY A v BB ET 24 KR OEOROKEIFRNE QN ik O fa BRI
(A4 Z KR Thod,

4 KR OB Z ISR E) & LT ats 2 A v BANZOW L, 2003412 H 8 A
(2 BB L MO MR M OMEE O UEEIT RIS 5 iEa: (EFD 28 4L 35 5, LLT [
BI2ayh) L d,) 5 2 &5 3 HOBEIZESEHENIM & L TREIN TV S
EVEE N, fRERRI & L CRIEHZUSIN S L, ST G S e L OER G E
WERSAr LR 14 5558 1 HOREICE S E AR SN T 2B A ERLOEHR D D 6
fAEHINY & U CTHRE STV A HTEMEWE & [F— U LRR AR TN DL DR
D HIDHUREMEME D, R3S E L OBREEAE (WA 24 LA 186 5)
DOHEITHENEMAEIEL & U CHESEICHE SN EA 10BN S 4 BEHIMPERE 2
R D REAMERSERMIC OV T, BMAKEA D D EFEN e S, BIfERHET CTh D, 4
PR OFHIERSIX, A SREY F RS O xR E i & BN 2 AGRHIE D —HA
HOEKBIARDFHMERE CTH D . AGHlE CIEMS iR N EIE B 5 SN E I IR E
L7ceHlizqT5 2 & & Lz,

(2) FHiiDE:E
AR EIL, (1) ORI REW HESS MR 5 ARG ERHMIC OV T R

LSRRI 26 45 11 H 25 HICEERS, RSSO ME., AR O 2O BT DAk
Exn,



BEHZIEV, EIRIYEEMW AIESS L 2 T 5 2 &I K0 IR S 5 ZERIMHE B S &
mmZ I LT MIEREL, B MOSYEGHE I TER T D YYE 2 5%0E L7=35812, & M
PUBEMEME I X DIRBN DN I TRER 2 Al RetE R OV DFRREEIC DWW TRl &2 17
ST2bDTH 5,

R REM RS, ORISR W TR S d 2 Eonn, FHiifEEHC
FEOF | FHEOR R A FE SR ROBMDIET D56 & Lz, BiEOEED & LTI,
ZbHD, v—YLBY — TaRY X EAHAIFERDLN, TOEREMNEENTH
HIFBAHOEFHmORIS L L CRia LTz,

3. VF—F2THHIEAMERDNDERA

SEANMERE & 13, PR ZEOIEANT LB MR R & 720 GEAIDSI20)
MWEEFOBE TH D, MRENIEHNKGT L TRE TE D0E0 2§ 5 i B BRLE
BE (MIC) 2 Mkl o7 LA 78R A > b (HERAME) L0 b REWGE, 03
BNkt LTl 5 L s,

FEHNMMPEEE OHIMEEREL 72 D T LA 7R A v M, DLTFITRT X 9120 o i
HEZFICHASEREINTZLONMELTEY . FHMRIZE - T, KAIMEROH T
IR R 55035 D,

L7 o T, AAHMEERICBW T, HDEDT LA JiRA > k& g L9 2 34|
MERE 2 EF L GHET 5 Z SITREECH D B2 oD 2 EMnD, Ml =4%m
RTERAL TS T LA 7R A v b EAIEC Uz ECEAMMERED T — & /et L,
SRR D Y A Z IOV TRERNCEHET 5 2 & &35,

2B, TLATRA Y FOREIZH > TE, EAEZHENME T LTS 7ZIFTh e
N ORI R 2 T RAIEEME N B 5 Z LN HIE STV D 2 Enh, KE DR RS
Y2 (CLSD Z2BW T, FIEMEME D 7 LA 7 RA o MTOW TEEAUERESE M &
BRI RETHDLEDERD DD, L LEND, HANKEZMEEZBE L7 LA IR
A MIZONWT, ZRETDOE ZAHSRRFRMANERIN TE LT, B TO
SANCIRASZ MBI 23l R EE T H D72, A%, BHAEI R OIEIZES D 2 L3N
bHbHEEBEZBND,

O CLSLIiZBIFAT LA 7KL b
ERAICE RSN TWDE T LA 7R A FTH Y, MEO3H MIC &HigEd:

WEOIMFYRED G, BME (S), Hf D). MW R) OBFT TV —IZHHS T

5. LML, CLSL IZBIFAHT LA ZHRA L ME, KENZB T HHE - HEL UL

LCTHESNZLOTH D20, HARENICI D HUEMEYE R O SERE & o072

S TWDGENH D,

O HAMEFHRIEFSICBIT AT VA 7R A 2 b
JERYSIE 263 D HUEMEWE DEGR A 80%LL EOANRCTHIFFTE 5 MIC & L
T BYYE JEGNIBNC T LA 7 IRA » ERRE STV D, ZIVE TS R

2 PR e B MSHTAEERF (VAZHER) THY ., ATHE T, EABRY A 1 25
L7l & U O S5 SRAIMM I 220 9



i, BUMIE S OVRBSIEYSEIZ BT 2 85FEHN DT LA 7 RA  MPREIN TN D,
O HIFEH (¥R LA 7KL b
Al — D & XX E RO Rk 2 25U LT MIC ZHIE L., ZO55AmnN —IgH: 2R
LGB E D=7 OB RHEZ 7 LA 7 RA V hETEHLEWIREHETH D, H
WNOEMWH FEEAIMHERE T =4 U 7 (JVARM) Tid. CLSIO7 LA JViRA 2 &
HITEEYE & 5137y, CLSI THUE SN TWRWIRANZ W T, & OISR (%
FHY) T LA T RA VN ETTEDEIE ORI EEME L LT D,

I. FHMENREYAEESOBME
1. BYES
BRI Z A v AEAERE CTH D, (B 6)

2. ZhEE - DR
HRNERE . 7 AV DB E (Paenibacillus larvae)
WIE © BT A ) BEMIRO T (B4 6)

3. ik - ARRUEREDEE

EWEOBAE 1A (b & LTl 4 VSRR Ofi# i) M7 AflE 2 A ay

3L LT 200 mg (Oflh) . KbbhE 20 g (2¥—i2nz, 1\, 3G 5, AH

IR 2 B VR O _ 5o im+ 5, (2 6)
AT SCEICRIH T REFELE L TRESN WD R EOEE] 1L TFTOEEY T

b5, (BHe6)

[ BICHW DA OFIREHIE]
AFNIEEZERTO BB UIEER THROMIH T L, £ L2,

[T BTN DA O—TIEE]

- ARENE, BEHOREERGTH DO TEREMSOLZE - fERIC LV ERTH 2 &

© AFNIZIRE « DRIZBWTED b N2 EINED TRIICO AT 5 Z &,

- AFNTED SN - AEZESTTA 28, ek, AL - ARICED IR
NOEETH->TH, ThEKET LRI Z L,

© ARANOFERIN S 72> T, TS OB Z ) Ted, BIED TB5 b 7N
RO OF G 1D D Z &,

- AREIOF R (X4 a8 LT 200 mg (Off) o 1081, 3EMEBS) X, Fih
& LT 4 TICfEFIREA~ O 2 8E LT 5,

© AREEEG LB REANOIEBAS, v—VB U —5EE, BRI 2 BROTHIf
B AN

< ARANIOEGF R SOIASEIM X, REHOBRAZE RN &, ok, a2 G

l
l

3 AGHE T, BWHERL O 2RI 5HAICiE TEARY A as v, EMwEE LTog /s
PRTEAEIT [F4av ] WD, Z4av ) id, IKBOERTHEHL, #/fai A, B, C. D
EORAMERRTZ L LT 5,



F RS IR SRR SR 2 O T2 A T, AR T RIS O3B
FHo, B— B Y —FIRY RE, Z20EbAD, va—v B —FIgMAIMT
AHEBTHE LW &,

- A G%, TRROBFIZEMNIMET 5 B TOREFEOEPERTOIRN &,
BOEH : LN 5 3 HHD R OE OO AENOENERT 28 HIH

« AFIOME Y 7= > Tt FANCRE Y OF SIMEE AT D |-, 5855217 5
zk,

. FAROEESF

A v AL, HEFORERE O—FECTH 5 Streptomyces fradiae DFERAZ L 0 PEA
b 16 BERO~7 T4 RRBVAEWE T, 77 LR, ~1 277 A<~ K05
D7 T LMEEEICR LA Th D, (B 7-11)

AR, FAavr AERERNRSGG (>80%) £ L, TDOIFNITAIavy (¥
AfavrB), v/uiy (A4 C) kfvuevwAfvy (XA4u D) 2650
HT 9N LEATHREMTH D, FUETEEO R I Z A v AITHEL, #A
oy B, CEODIFNCYE FaTs A avy (W) OFEEHEIZ Ao A
DZENZENHKI 83, 75, 35 LN 31% Th-7=, (B 7,8, 10,11)

4K, BFEICBWTC, XA a v AT ONCE D ) R R ONEABRE S X A v
VRSN X D RGYEDIRRIER S5, (BRS8, 10, 11) #/ 2 if, b
NAEZES & U COIEH S Tunen,

ENTIE, BHERMLE LT, A vy UAG8R04 R OBAENAL U CBEEOK
S OB R EEHARIEING ONTIBEA R O4, K& OSEREOKIRIFINAGR S LT\ D, &
7o VU A A r v ISR RSB & LSRRI & LTI RES N TV S, (BHE 8)

WA ClE, 2016 4 5 HEI(E, EUGEE, KE., 7 U7 RaE%STH K. = #H. tim
AR L LB ER KRS TS, 70, KE, I F-Z% L, P larvae
[ZXDEEOT AV BRI T DA S TWD, (BT, 8,12)

PGB A EEIRSL D EE WD T A Y BRI S L C ORISR OREIL. K
ENZBWT, 7 A YU DEIRREE L L CHE—DORGRERI ChH - T2AF T T A7
Yok L, BERETHD B larvae OO G EE 722 &6 Bacillus

(Paenibacillus) JEFIZ &\ PUETENE Z 7R3 BISRAE OHUBE I E B O BT ASBRAE 4.
RSB FHIZE SRR A 2005 4 10 AIZT A U DIEHIRORRIE L U COkBE S, ©
D%, 1T ZIZHRN TS [RIERORREIZ X 0 RSB H = 3K 5L O REIE N DO AGE
DMTOH, 2014 FEHERBE G-, BT X1 5 HEEIKEOAGRRGEE R E VT T
bz, ST

O, BARA—F4 V) VKRSt G, 1XDHOEEFET HEEDT AV F @A
DTz & LIciamiE s A vy R OKGEFEEFARBE L RINZ L
(ZPE EMOKEEREL) B[R OEFEEHO — AT 27K 5 Z LI O TR AL
SRS AN B ST,



5. BNHES DL, BERXE
(1) BRB2/40> Y
O —#K4
g BRI A
#4, : Tylosin tartrate

@ 124

A v AAEEE

TUPAC %4, : (2R,3R)-2,3-dihydroxybutanedioic acid;2-(4R,5S,7R,9R, 11F, 13E,
16R)-6-((2R,3R,4R,5S,6R)-5-((2S,4R,5S,69)-4,5-dihydroxy-4,6-
dimethyloxan-2-yl)oxy-4-(dimethylamino)-3-hydroxy-6-methyloxan-
2-yDoxy-16-ethyl-4-hydroxy-15-((2R,3R,4R,5R,6R)-5-hydroxy-3,4-
dimethoxy-6-methyloxan-2-yl)oxymethyl)-5,9,13-trimethyl-2,10-
dioxo-1-oxacyclohexadeca-11,13-dien-7-yl)acetaldehyde

CAS %5 : 1405-54-5 (B 13)

@ #FH
CsH77NO17 « 1/2C4Hg0¢ (R T)

@ S¥E
991.19 (B 7)

® #BEX
A u vy ATRABIEORESX (B T)

|
| [ on |
o .,
| I
cH
[ o N e :
1
w] -
| RO i \|’ HCHy L,
CH, I CH, A HO- e I—r
LI, . | - A e, |
| - B Q Pl ;- O & | |
L= I i |
IR, L I, . “Ha | "
N oH |
| CH,, |



(2) 24OV DOBERBARUTNLDBERSF

#£1 AT OWHERS

. CAS .
b4 TUPAC 4 N R TR
0.
(10E,12E)-(3R,48,5S,6R,8R,14S,15R)-14-((6-deoxy-2,3-di-
O-methyl-p-D-allopyranosyloxymethyl)-5-((3,6-dideoxy-4-
% A 13 |0-(2,6-dideoxy-3-C-methyl-L-ribo-hexopyranosyl)-3- 1401- | C4sH77 916.10
> A |dimethylamino-B-D-glucopyranosyloxy)-6-formylmethyl- | 69-0 | NO17 '
3-hydroxy-4,8,12-trimethyl-9-oxoheptadeca-10,12-dien-15-
olide
2-((4R,5S,6S,7R,9R,11E,13E,15R,16R)-6-((2R,3R,4S,5S,
% A 13 |6R)-4-(dimethylamino)-3,5-dihydroxy-6-methyloxan-2-yl)
> B |oxy-16-ethyl-4-hydroxy-15-((2R,3R,4R,5R,6R)-5-hydroxy- |11032-| CsoHes 779,93
(7 A 3 |8,4-dimethoxy-6-methyloxan-2-yl)oxymethyl)-5,9,13- 98-7 | NOuwu '
Z13Y)  |trimethyl-2,10-dioxo-1-oxacyclohexadeca-11,13-dien-7-yl)
acetaldehyde
2-((4R,58,7R,9R,11E,13E,16R)-6-((2R,3R,4R,5S,6R)-5-((2S,
Py 4R,5S,69)-4,5-dihydroxy-4,6-dimethyloxan-2-yl)oxy-4-
(dimethylamino)-3-hydroxy-6-methyloxan-2-yl)oxy-15-
>~ C } 11049-| CssH7s
(((2R,3R,4R,5S,6R)-4,5-dihydroxy-3-methoxy-6- 902.07
(w7 = 15-3 | NO17
) methyloxan-2-yl)oxymethyl)-16-ethyl-4-hydroxy-5,9,13-
trimethyl-2,10-dioxo-1-oxacyclohexadeca-11,13-dien-7-yl)
acetaldehyde
Py (11E,13E)-6-(5-(4,5-dihydroxy-4,6-dimethyloxan-2-yl)oxy-
4-(dimethylamino)-3-hydroxy-6-methyloxan-2-yl)oxy-16-
D ) 1404- | C46Hro
ethyl-4-hydroxy-15-((5-hydroxy-3,4-dimethoxy-6- 918.11
(e 48-4 | NO17
P methyloxan-2-yl)oxymethyl)-7-(2-hydroxyethyl)-5,9,13-
trimethyl-1-oxacyclohexadeca-11,13-diene-2,10-dione
7

10




Mycinose Mycaminose Mycarose
R1 R2 Mycarose Mycinose

Tylosin A CHO CHj3 + +
Tylosin B CHO CHj; - +
Tylosin C CHO H + +
Tylosin D CH,0H CHj3 + +
Lactenocin CHO H - +
OMT CHO
DMT CHO +

+ = sugar present

- = sugar not present

(=R 7, 14)

(3) BAXES DR

ZA4a R, 16 BERR~7 074 RRIVEWE THY | tho~r v T4 RRPUEWE
EFEREICHIEE Y R Y — O = FD—>TdH 5 508 V7= FH 23S rRNA
IZHERTDHZE T, 72 TYIVtRNA KO TF UL tRNA D U R Y — L~DfER %
BHE L., @O ¥ o AR EE L CREOBIEZIHIT 5, (B 10, 15-18)

ENTE FHEEMLE LTERINTWAS Y7 a7 4 RRIEWEIL, 7TV Aa~vA
v (15 B, 77V RAu~vAYry (14 B8, =) 2u~vA3r (14 BB]R), o¥x
vAmwALy (1488, YatrwAvr (16 BE). nxZ~v1r (16 BR) %
NdH 5,

ENTIL, FESHLSOEWRERL O~ a7 (4 RRIEDE L LT, =) A~
Ay, VTARuvwAvy (15 BER), Yath~vA v, AT~ (16 BER).
aA4ao4 (16 BER) ., B VSRR A vy (16 BBR), FAiavy (16 B
B) MO v~ A vy (16 BER) WEKRINTWD, (BH19)

~ 774 RRIAEWEOEERNI & LTI, ﬁﬂﬁé&:gd% fABIEA L

TWDRER OANRIAOEEE AR E LT, RICERT DU VY A a i
EIINTND

gy VoBEAnT U KNEARBE A n s
11



6. REZIZHAT I/ 054 FREEDEDRGE
(1) BRICHITHBEASI QY TA P URUREFICHAT 57/ 054 FRIREYE

DiRFER

B\ T DIEAER Y A 1 L U EERNICB W RGO -0, FHAFEICET 5T
— XT3, B AERG E LR MEOEAICAGRES LTV 5, £z, EWNTIE
R~ 074 RERHFAEWED I ath<A 20N, 1999 FE DL EGO T A Y 17 RO
TEHEE L L TR I TN D,

Eixmate 2o ORI o~ v U NOFEEEMA~ 7 074 RRIEY
BOWFRELYF 21T L, (BIR19)

2005~2015 40 [Z D) OEMWIFER 2 v~ A > > OFERPGERITR 4~9 kg &
KREAREENT/RL, St~ A VUV REEICHTAEEIT 1.4~7.0%ThH V. FLEIC
AT 2~7 874 RRAEWEIRGEEIZHT H5EIE 0.01%70% & /S0,

2 ERICBIL2EEHEMNTL I v~ A U 2B HEFMENT S
~ 7 u A FRUEWEOFERMEERGERE (FORAE, kg)

G2
2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015

TUAEWE

N =N A 444 349 373 321 279 258 233 199 208 173 84

h TZofhy »

MIuy~A 75 8.7 75 74 3.9 3.7 49 7.3 5.9 5.8 5.9
UG E N O a?n | @5 | o | @3 | 49 | @ | @D | 8D | 28 | B3 | (7.0

DEIE%)?
A d 32,266 | 26,180 | 25,250 | 28,659 | 32,825 | 29,837 | 34,113 | 38,513 | 38,525 | 34,202 | 41,073
o LItk A

| =RV

4,734 | 2,299 | 1,941 | 2,435 | 3,367 | 2,452 | 2,680 | 2,795 | 2,464 | 2,407 | 2,472

~r7nu7A4 Rk

PUEWE Y

1) xt%@EhpfE [Zofth) 3% 5T,

2) [Zofhy A et~ U RFEED I vt~ A V2GR 251G (%)

3) FAmvy RO ., VimaAsrsy REROH) KONEARY A vy (KL O%)

4) FIRGEEN DA X« A OHEEIRGE R ARV FEEMORGERE, FIZ, =) 2Auvwa1 iy (B Kk
WKEE), Var~vaLvr (K., #A4uvy CFROK), UV rmrfasy (KROH) . BAmBY A oy
v (RKOSE) ., IEAREESR Y SRR A vy BROH), Friavy (), Vu@Friavy
FEOK) ., Irt~avr (K BEROZEOM) KW T 2a~vA vy (K)

73,348 | 73,051 | 84,399 | 79,394 | 74,877 | 66,794 | 76,360 | 76,481 | 77,649 | 70,427 | 98,408

(2) ERICHIT5BEOFAEBIRRUVEREROLEEE

ERAWEOmY A o OfHEOSE L LT, [ENICEBT 28R A5, E§rEK
N OVESHI AR A R 3 IR LT, $£To, EREMOAEFEY TH HITHAOOFMIA
FERAZFR 4R LTz, (B0 20, 21)
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2000 R F TEIEAE A QMDD L7203 & OB EEIMEIZHEE U7z, 2013
FELAREIL, OB OFRIEIRELE (R0 38 ARIETEES 108 75) (ZHD&, HEFEO/mH
TSR ARIE IR STz, 2014 AFELARRISAITVTHER L TR0 . £ 9,500 F &R
20 HEHFRECH D, (B 20)

JERRIFRE AU, 1970~1980 22T T 2,000 {HH112 THERS %, 1980 FARH% Y412
1,000 FFRREEICIRD L, 1990 R4 -LARRIT 500 DL FRREE CTHERE L T\ 5, 2010~
2016 FFEOWEREHHU I 2 R AR OEIE1E 0.04~0.11% TH YV | 1985 T 1995
D 0.53 TR 0.31%IZ TR Y, T D ORI DUV TIT B2 TIE7Zeun s, fil
BEHOUESL1999FLIED I n ¥~ A VBKIOFEHR S —RE L TEX LD,

(M7, 21)

EHHOOFMAEERIT, ITHFIFRIIVMER THERE L T\ 5, £z, 1ITbA >0
I 6~T%HiI% THRE L T 5,

#3 ENICRY BT A B OV MR s A K

4
A
1985 | 1995 | 2005 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016
iGE=yal
o 9,499 | 7,235 | 4,790 | 5,353 | 5,790 | 5,934 | 8312 | 9,306 | 9,567 | 9,452
0 ()
LES i QUL
) 285 214 178 175 184 184 204 210 213 212
(F#H)
L 5k 1,523 | 661 320 96 175 127 230 168 130 909
B Ged |
£00) 0.53) | (0.31) | (0.18) | (0.05) | (0.10) | (0.07) | (0.11) | (0.08) | (0.06) | (0.04)
(g

1) 2013 LA OEAE M ORI SUOE % OB IERTE I B3 < B
2) MR T 1 A 1 BRpSOE T, BRI 250 kg B,
3) JEMLIEIZIET A U A S R OV — 1 R & ST,

4) R
x4 ERNICBTAIEBARSY OAFER (M)
4

FeE
1985 1995 2005 2010 2011 2012 2013 2014 2015

IXBHHD
(40 7225 | 3,362 | 2,892 | 2639 | 2684 | 2,778 | 2,872 | 2,839 | 2,865
((;) (20.5) (7.9) 6.3 6.2) 6.2) (7.0) 6.8 (7.0) (7.3)

D &ELSAOREE L D (KHESLDIREE) Zaie,
(3) FHEXREFIDERRDHETE
EAIZRWT, Gl SREAES S 2 G e 7 A v o B & LT BRI G
FIIEHE) DIFZEERRIA] (U k) ROVERA () 23R Sh TRy, 20
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RIRFERIT 2015 42 TRI 41 b Th D, — i, BRI 2 REIIR KR A S > T
fER 127 kg FREE LA END (385), ZOEIT 2015 ED X A 1 L DOEIKRIRTE R
DFI0.3% Th D, (BHRT)

5 ERNIZBOTRHtSRRA 2 B0 T A U 2R THIER L2560

HERE B AR FH &
R ()Y 212
e 5-E(mg (1)) 200
Be5EHK 3
1Y 0 O 52U 1) 0.6
ENIERR G- U T=35G ol H kg lh) 127

1) 220 LY. 2016 FDOEREE

7. BB ITRIEEADR A O URFOFHEE MERRRE
(1) kEe&EEAT (FDA)

PUEMEWE OAGERRFEICE L C FDA WNEDT-AZEMIT A Z v A ZHS & | 2005 4F
(2, EWRIH AT 21A8E A v 2RO & T DRI OKEHB0 O3
PEEICRE T 2RI RS R IV B IN T\ 5, TOMEIILITOLEY TH D,

(&7 12, 22)

B OWADF 2 2B L, B SlEAfEY A v o v OEEA~OMER L

(7 AV DR O E LT, BEEZ L ITIEAREZ A 12 200 mg % 7 HREIRFRE 5
T3 [EHE) 12K 5527 FDAIZ LV Bt Sz, FDA L, @D O IAEHITED T
TIE, & MO EORRE & 70 5 3EAINMHARE OB OB, B30T Sl AR &
A OFERIZE > TELWEEZZITHZ L1372, LR TAREAEIZE LW
WL RIETZ L3 niEA ) L) AR LT,

(2) BMEERT (EMA)

2017 2 EMA R OB 222 (EFSA) 3EFEIT, BES (BU) 2kl
% ZHESOPLEMEY A O LBV ZARRT 2 E &K O OB ML RITHE T 52T
OWTREEIIE REA AR LT, BEICBT 25 B 28I T oo &
B THD, (B 23)

EU 23\ T, i OFIE I A 3L OFGRIZZ2 VY, EU BNORIEIZEIBT 5
PUEMEE K O REIEOH I, BINZEB SRS < BREEANC X 2355 ME
DT TEOLNTND, LorLenib, @7 RO EIXFE FRE S Z 2 b
TEY ., KINERERTES (FVE) 12 Jdud, BREFRRE 53 O (veterinary bee
experts) | IPLEMEWE 2 EMOIBRIERAT H_XEX TlEWnEE L TWD, BEGOR
I 7B BRI KAy DIBYYEIC KT L TR W FEHE 205, —FH T, PlarvaelZ X -

5 212 TiX, 17 HREIEIE (seven days beween treatments) | &R SAVTUVD28, 1HAERMNIZ 1 B 5-0
BN D,
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THIFEZSNDT AV AR EIC L > TS D 2 Lnib 2.,

M. /\Y— FOREICRET55R

SISO 2 T 1 ITHO &, XA a L BT AR D, A S E K,
EEMCER LIRS LTHEBLL, a0 LT MOk LTl EofEER L7005
ATREMED & 2 FAIMMEF 2~ — R & LTREET 5, 7ok, FAIMMHRER 112 &L - THK
BT 2 15 U 7= B S DWW TR, S ER 2OV T b EET 5,

1. BRICHET3524 0 OEDEBRERUERE
(1) ZEVSREEER
BRI D5 A vy v OIRYBIRERBRIC B 2T Do 1z,
WERE~OFMB G- TlE, EW AR UT L X BRIEE ClRIcER s, B —& L
THHRIZEZ S5, BUREOIERICHWDIYL, BREH&S- Si=%. P larvae )
JEGL - HETHRTREZ RSN M DGR EE CHOfi 5 Z E BB TH D, P larvae [Tk L
TG MR R oI b LT D 2 HEE CTOSIRTH D, Z OHRNILHE FLigEH
WT BBV —DHEERL, EHOMIEN RS AN/ D 4 BELEZEOSHR B A B
—%kaE-I5, ShlOSE, 1 BIZ 451070 2 E TR L, #ROPEID 20, L
7o o T, FPFBEN I F AU S 7 < TOHIRPNEMIREIL 1 BIZ 1/4 (272 58
THET D EEZLND, (B 24, 25)

(2) [FbHDNBITZEEHER

ik (FEPEEIE, 4 WRf o BRX) 12, EARY A v 2RO LG 3 Bl
B (#A4 a3 & LT 200 Xt 1,000 mg/20 g IRAW (ywbkE L oiE4E) . 1[EE (¥
Al LTHREF600 X3 3,000 mg) ) L7-, &%/ (surplus honey) 7 OV
(brood honey) 8% H#k#e54% 1. 2 O3 WIZ, £/-. RFEITEKS 2 KO3 [EIH
DORNCHERR L, A AT v ALk THA By VBEZHE L (EERARY) |
B, BEIIE QA TaND 3 EET) ICHE Lz,

MERAR 6 IR LI,

RN OB L B0, RRFICRBRE IR Lz, (B8, 26)

£6 BB DAY A 0 3 BRI 5H O LB TRRIEE (1)

o P AT

Sk \ I
AR (ng/20 g BAWD) | HERd v - Wf&?ﬁaﬁm) -
0 0.05 0.00 0.00 0.05
A 200 1.31 0.39 0.33 0.16
1,000 8.73 3.57 2.46 1.61

6 MEREY 72 D B X 1455 40,000 PEE 5T e,
T MDD B O FICER IR ST B A
8 L FME N O HMNINE SN A FHDITHAD
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0 — 0.12 0.00 0.00
B 200 — 1.45 0.47 0.40
1,000 — 5.55 4.52 1.98

— B,

1) #5-2 KO 3 [EIH O

W (R, 5 R 9GRBRIX) 12, Z A oo R 0 AR E (XA e L
T 200 X% 400 mg/kg iAW) (WoHEL DIRE) 1) Lz, B5HEeRIcEm 2L T1
MABIZ, 1TBAOEEIRL, LCMS IZL->TH 1M A, B, C XU'D BEAH
ELT BHRA : #frv A, CEXO'D2nglg, #A v B3nglg) . 728, &
BRI ORI I L 7=,

MERARTIORLI,

IEBHBOPAA O ORIBED Y B, XA ai AW 80%LL EZ 5D Tz, #
A B, CKUD OFEFHE, K 15%Tholz, (BHES, 27)

KT BRIZBI DX A vy CRFIRER 5% DX B Ao (nglg)

e 5 (mg/kg e BHAA O YESE
A KR —
/J:b = fl:@) A B C D ,‘%\‘a
1 1,230 90 <LOD 110 1,430
2 1,030 100 <LOD 110 1,240
200 3 600 70 <LOD 20 690
4 870 160V <LOD 30 1,060
5 4,280 410 70 180 4,940
1 1,550 230 10 80 1,870
2 3,740 310 20 140 4,210
400 3 500 70 <LOD 10 580
4 2,110 330 20 90 2,550
5 5,730 700 80 210 6,720
0 1~5 <LOD <LOD <LOD <LOD <LOD

LOD : FeHifRF? (# A vy A, C KD 2nglg, #1 7 B3nglg)
1) 2827 TiX 116) LEiHE SN TODN, BREHOEEND [160) &MWL,

e (FEREA, 4 80 BERERX) 12, BEAMX A v 2RO 218 O LTRSS L
7o —DOHOHFIETIE, BWHbHE 20 g IEAFEX A 1> (0 X 300 mg) iR TR
% E L. “OHOFETIE, 1EH/37 100 g ([ZfafieZ A 2> (300, 900 i
1,500 mg) Z R CIRETER S Lz,

B, FKOBREOK T (9 A) (27 BRI T 3 mIFEM L~ FUEDOHE DORE
BRtAOK) 1 W% (7T A RS- 294 B1%) ) ([ZiZbASZEIL, LC-MS/MS (2

9 2P 27 TlL. Tbeehive] EFEHIIILTVD, WEHEYST- D OFEMESIIAIH,

10 28 27 Tid, Ttylosin technical product] &FifiSN TR, ¥/ r A, B, CXUOD EEA
TW% GG,

n K favrl LTORE RIS NS,

12 e OIRPEII T TH D,

13 e sh 2544 30,000 PEOOEREA FHV V=,
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FoTUEHBHOFTDZ A v A KO BIREZRE L7e ERNRERR (practical
quantitation limit) : 5 ng/g) .
FEREFR SR LT,
2E, A ST EHIZ X DIEAERY A v 300 mg HHFHI OV TE, REIE K
RELEBIZ, AT A RO B SR o7ow, & 8ITITFRLE L7227,
(1 8, 28)

8 WIEICRIT DAY A vl 3 BRI G4 DT HHSTFRRRE (ng/g)

wiy | BT s oomm | s yA n i
(mg) A B
1 179 150
2z 2 46 31
AN |14
TR 3 2 -
4 <LOD <L.OD
NAGw N
bk 300 : o p
B 3 - .
4 <LOD <L.OD
1 29 33
AN s
AR 3 S0D <oD
4 <LOD <LLOD
900 . T %
B 2 80 60
R 3 6 5
N AR 4 28 24
e 1 <LOD <LLOD
s 2 <LOD <L.OD
s P
TR 3 53 -
4 6 7
1,500 1 - 0
B 3 = 3
4 16 17

LOD : EMRYZE IR (5 nglg)

2. 3402 OHBEEHOERBFERUEE2 AT

2 A ay o OERFL,. tho~r a4 RRAEWE ThLI=) A~ 7
arnwA T, VAR, FAIaL RN aw A UL L EREC,
VR Y — LDk => hO—>TH D 508 7 == hHd 23S rRNA (2H D K
AA 2V D 2068 TN 2059 (DT T = U AHGIAHTIZ AR 1:1 OEIAE THEAT S 2
LIk D, ZORER, 7 T IV ERNA KOMWRTF UL tRNA DV 7R Y — A~DfE &
ZIHEL, MEDOX XV EEREIET S Z E2X0 ., BF - BEA 3 58 EEE
Hzrd, (B 10, 15-18, 29)
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3. 440 VDOHEARY FILRUBRSES R

(1) REARY L

ZAT L ROZEDOMO~ 7 0T A NI 551 LT, HIEANT 7 L050

RN E STV 5,

AL, 7T LGHRE, v A a7 A KB ALTED T AEMEEICK LA R
Thsb, 77 L2MEETHD Escherichia coli 2 (N Salmonella =5 O RGPHIE RS
Pseudomonas aeruginosa %13, ZOIMEMEIEIZL Y, ~ 72T A ROHIIENIZES
ZENTE WD HRAMETH S, (B 30-32)

AR VEE IR N OWR RATRR IR 2 2 A v o OPIE AR MLaER 9 (TR LTZ,

(ZH 33)
£9 HAaL U OREHART ML
A R, PR MO
% | (ug/mL)
7T LR
Bacillus subtilis ATCC 6633 1 0.39
Corynebacterium diphtheriae PWS8M, 195M, 4631 3 | 0.1~0.2
Kocuria rhizophila (Sarcina lutea) ATCC 9341 1 0.2
Staphylococcus albus X21 1 0.78
Staphylococcus aureus 209P, 209P, H9, H11, H12, H21, | 14 | 0.39~
H26, H61, H67A, H87A, 3.13
H135A, H282, H294, H389
Staphylococcus aureus (erythromycin 209P 1 100
resistant)
Staphylococcus aureus (penicillin resistant) 209P 0.78
Streptococcus (Diplococcus) pneumoniae Park I, ParkerIl, 5W, 7E 0.2~0.4
Streptococcus pyogenes C203, ATCC 10389, ATCC 0.1~0.2
10526, Clement, Keim
AN
Bordetella bronchiseptica NRRL B-140 1 100
Brucella abortus A-4640-51 1 >100
Brucella melitensis M-5141-51 1 6.25
Brucella suis S-4712-50 1 12.5
Enterobacter (Aerobacter) aerogenes ATCC 8308 1 >100
Eischerichia coli ATCC 4157 1 >100
Klebsiella pneumoniae FDA K14 1 50
Neisseria meningitidis ATCC 6253 1 0.78
Proteus vulgaris ATCC 9484 1 >100
Pseudomonas aeruginosa ATCC 9027 1 >100
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Salmonella enteritidis ATCC 9221 1 >100
Shigella paradysenteriae 758 1 100
< Dfth,

Mycobacterium avium ATCC 7992 1 3.13
Mycobacterium phlei ATCC 355 1 0.39
Mycobacterium sp. ATCC 607 1 0.2
Mycoplasma spp. (pleuropneumonia-like 295, 299, 455 3 <0.09
organisms (PPLO))

Candida albicans Al17 1 >100
Saccharomyces pastorianus X52 1 >100
Trichophyton interdigitale A19 1 >100
Trichophyton rubrum A20 1 >100

D () WIEBH33IRlS TV RS

(2) BROFERE (HEHEES) Icxd 5800000 MIC 5%

EPNIZIWT, 7 A VU A EIRRTRAERE O Bt S P larvae (Zxd 54 A
ot~ a4 RREVAEMER Y v a~vA v MIC 54ixk# 10 1L, (&
R 24)

v~ FROZAavy Ia~vf o k) A< A 203 P larvae \Z[F)
BEOHE 127~ L, £ MIC D443 =0.013~0.1 pg/mL TH-o7z, VravAf v

b uTA FRIVEWE & RRROTIRE ) 278 LT,

#£10 EWNIZBIT AT A U D BRI AR SE P larvaeV) 2595
~ 7T RRPAEWE RN v a~A 2D MIC 5544

FEH MIC 45#i(ug/mL) MICsopg/mL) MICoo(ug/mL)
VA= D% 0.025~0.1 0.05 0.1
=R R G <0.013~0.05 0.05 0.05
TYRTA 0.025~0.1 0.05 0.05
JrawAf iy <0.013~0.1 0.05 0.05

1) 1997 FEAFSCHR KV . DBEEARI, 208 24 TIE, BBRICHE L7- P larvaeld T46 #k) Lit#ish 5,
HARLENZIBNT, 1992~2001 27 A U A JE AR RS B ORI H %)

SOBES - Plarvae [k A2 A a0 D MIC 54z 3 11 1o Uiz, (B 34)
%A 1 MIC 1E 0.0078~0.5 ug/mL TH Y . 2R TH -7,

19




F11 7T RAY DEEIRRRES R X AR K P larvaeV izt 5
2 A1 ®MIC 5546

FHEFH MIC 4347 (ug/mL) MICs0(ug/mL) MICoo(ug/mL)

mags Ay 0.0078~0.5 0.0625 0.25

1) 4B 1992~2001 4E, n=67

E. T AV AEMIEOXERIE L LT, EHANTIX 1999 FIZ I mih~ 1 o U BEHIS,
KETIE 2005 FIBEAEES A 1 VRIFIDER I TS0, LLTICSEE LT,
2B OBIFIAGRIZ AT ON TS RSB 2 R Ot M A sid L=,

O EWNIZBWT, 2001 HI2T7 A U B JEMIRREAEGRE OB S V7= P larvae (x4
LIivwA v rrglev T A RREEWER DY v a~ A0 MIC 554i%x
K12 LT, v~7 a7 RROI v~ K= 2~ A T AfNZ Y >~
avA O P larvae \Zx 5 MIC D554l i<0 013~0.1 pg/mL THV, InvH
~A UG 2 TR, MIC DA IHZIERBEE C, Mtta R kb A b
9. P larvae DIEANES M LIT A %ﬂfiz’ﬂo 7= (M 35)

@ KENZIWT, 1999~2013 4E27 A U A [ AMRED O B Sz P larvae
BBHRDL A T RN v av A O ATKT DS LTRSS, 3K (9.1%.
2007~2013 F3HERR) NAA vy UiifEE R L, TO O B LKLY v a~A v i
PEAER LT Z EME ST 14, (2R 36)

12 ERNICRITDHT A U AR AESEERSE P larvaed)lZ x4 5
~7u 74 RRIUEWER N > a~A 2O MIC 534

HFA MIC 43#fi(ug/mL) MICso(pg/mL) MICoo(pg/mL)
N R A Ve =0.013~0.05 0.025 0.05
TR~ A T 0.025~0.05 0.05 0.05
JoavwAfw =0.025~0.1 0.05 0.1

1) 2001 4F 4 AHLIEDOT A U 4 LRI AMRE) B AyEE SN - Ekk, JHEHIMIE 2001 4, n=
T LA TRA Yy MIEZYTAER L,

(3) BERHKHAERSNEEADENMERRAICHNT S MIC DS H

EWE R NI BIHRONS NS SN TWD ERME AR 13 (L, (B8 34,
37-52)

EWEOFEERITITFEMIEED S, Fr-2ME N FEE - IS TEBY . KOO
D & D,

HEWE DN B 7B S LT A
KO T DY ERZ R THE CTh 5 LG SN Tn5,

EEIED 29%MR 7T LGEETH Y . T0%03 7T L
(&P 37)

14 2P 36 Tl MUERE 5 Kka & T 38 KRICHOW TS ERE ATV, XA/ e U KN a3 D
ML E HIZ 3R (7.8%) (VU v~ o o MR ERERR 1 k2 & dr,) Thol-tit#lSh 5,
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STEES D BERERRAR I, M, ZRE, MR ORREBEEIC L > TER D 2D
WENH DD, EZWEDOE O HEES L DME D 95%13 32 7e 8 HA! (phylotype)
TR SV TR Y | ZDOMBERREDA RSN D LHESITWD, ZOMOEE LT
I%. Bacillus JEH<°, BilEH (Gluconobacter) . FLEEHE (Lactobacillus) Z5D55EEN %
W, (BHR 38, 40, 43, 48, 49, 53-56)

LB OO R FANEYLIR & LT, 1B, EieomibE., M. =K.
T EEENZZ DN TWD, £z, BEEMEE S LTRSS HREINIL B A
2B ARV XA (Clostridium botulinum) HRAOIEYLR E 72> TV D ATHEM S
FIFohTW5b, “IRIGGIRE LTI, 2R, BinEdiE, KRG, REERD D,
1L HAHD O AN S DA, BERE L OSFRERGE CTh 5, (B 37, 57,
58)

IEHHDOBIRDOFHE (80%LL EOmEHEEE, (E/KTEME, (K pH, HUETEM) 1280,
% < OBAER OBEFEDMNH IIRERE S DH 720, 1B 005 B N OJHFE O T
R &322V, Gluconobacter KON Lactobacillus Z5 DOFEFFRITERGHE L. 1T HAON
EEN SRR T DIEFE TR EA RO T & & BT L, Bk LIz bHOTIIER
L2, LU D3 6, Bacillus, Paenibacillus. Clostridium 250 75 A0
FGHE ORI XX B AR CEMBEALST 2 Z LN FIRETH 5, 187 Bacillus JEHE D
kR S v, C botulinum DOIFIOMHRITE < 72V, (B 37, 58-61)

C. botulinum OIFFRAOFRIZIL, 120°C4 S HILA OB KLETH Y | 1T HHDOD
e« FEE AR DTSR 2 BEOUIRRET AL (InE, = 0 BESE) 1L, sEAA
AIRETH 5, (B 58, 62)

# 13 EENONTHZO0 655 VAVHE ST D 705 e X3

ik | IFH%Ho
77 LG
Actinomyces Actinobacteria
Bacillus®? Bacillus®-®
Bifidobacterium asteroides Brevibacillus®
Brevibacillus laterosporus®-¥ Brevibacterium

Clostridiun®

Corynebacterium

Enterococcus faecalis®
Fructobacillus

Lactobacillus apis, L. melis
Melissococcus plutonius?
Micrococcus

Paenibacillus larvae? ¥, P alvep:?
Staphylococus

Streptococcus

Streptomyces
Weissella

Clostridium perfrigens?, C. botulinun?, etc.
Lactobacillus

Micrococcus

Paenibacillus larvae? ¥, P alvep:?

Staphylococcus
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VBN =

Achromobacter eurydice’
Bartonella apis sp. nov.
Citrobacter

Enterobacter cloacae, E. acrogenes
FErwinia

FEscherichia coli
Flavobacterium
Frischella perrara
Gilliamella apicola
Klebsiella pneumoniae
Parasaccharibacter apium
Proteus

Pseudomonas aerginosa”

Serratia marcescens”
Snodgrassella alvi

Alcaligenes
Enterobacter
Flavobacterium
Klebsiella
Neiserria
Proteus
Pseudomonas
Xanthomonas

T DA

Spiroplasma apis”, S. melliferunrt?

1) 16S rRNA {1 OIFIESIFHTIC L » TR S, EENDEES N TN E OEETe, 1THAROND
OBHIZBWTIL, ZRIGRICEDIRALERINTWNDE LD EET,

2) FRERAREE

3) B. cereus DHEENEL . ZDIID> B. coagulans, B. megaterium, B. pumilus, B. licheniformis, B. subtilis

Yo

£

4) BB D OBES IO, BRI L ZEX O TV bDEET:,
o TR TEER SHIMICEEND LB Z LTV DM

D EghEHEEI<HT 5 MIC D9
EREDIBN LS NI-HIED 9 b, v 27 1 T4 RRFEWED MIC 2HiEEhT

WAHLDEFRK 14 IR LT,

F 14 EWMHRT T LEEEICHT A XA a o kO ) 2Aa< A 20 MIC

HAEME o MIC(ug/mL)
il = ) RApg~v ; 2R
= R PR I FrAT Iy
A
PEB0122T (NCIMB -
— Ji K 2 51
aBgz;tone]]a 149617, DSM 297791 = T ( 51)
P PEB0149 — R EE | (BEE51)
Gilliamella wkB1T (NCIMB 148047
’ — 2R
apicola ATCC BAA-24487) 12 30 ( 45)
Snodernscels | VB2 (NCIMB 148031,
o STASSCHA | AP0 BAA-2449T, >50 — >50 (B8R 45)
av NRRL B-597517)
—  EREIR L
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@ LA IEMERREICKT S MIC D5
ST GBI FH SR ORISR E T EIE TH Y | BIEICHRT 5 B2 AN (THAHD)
SRR R & LR, 77 LR CTH D C botulinum 3% % (%R, 6. (1)]),
L LS, 1XbH0M LS C botulinum \Zx19 5 7 A v o L fEK DI
FIES MR OIS XA DR o T2,
5#Z L LT, *l;%PTT/JRZﬁ$ﬂ&UT/)RXf$%IU ﬁ%
SEES T C botulinum 1%, =V Au~A LU KNI ) o H~<A DR
T ENIESR TS, (2R 63, 64)

CINA
L

4. TH A4 FRIEVEICHT XA EREF R UERIRERERFIZDOULT
(1) =054 FRIAEDEISHT HtEDERREF

MEICB T D~ 27 v T4 RRPUEWEITKT DIHEO AN FIILL T O LB
Thb, (M 31,6567)

MHPEO S IX, SRR T2 18151 256 & IEFERNE OB TN ERT 555
BNRHY | BTN L CHELT 2 FAMERE IS, — AN IERI~DRER T L0 3R
Inb, (B 29,68-70)

D BEHBEOEERUEMH

WNIRMEDTERET © ~ 27 1T A RORSEEMLTH S 23S rRNA O KA A 2V OHEL
BN 50S U AR Y — AOREHZE TH D LA K NL22 VR Y —LH LRI DT X )
FREHE SRR BT X DAERIEM L OREERUIC K > TAHET %,

SMNRIMEDIERET < AR 7" 7 A I REZAT LTz 23S rRNA OFFE DA A F AL
THEIAFNVEIT AT 2T —F (ErmB X° ErmC 28) % 22— N L7= erm B DH#S
IZE->THEL S,

Q@ EWMAFEEER

TIBED2-v FrX Ko UBMEKOR, v/ r T4 K () A< r) OF
7 N UBRNDOT AT IVEES OIKGFREFEIZ L > TAEL D, 7ok, FEMARNEHEEIER 25|
SR TEE NN DEFIZL SO THY , FRERIZL D SO TR,

@ FEMDHEH

BEAFOHEH AR o 7o 29 5186 128 D8RR oA )6 OPEH
R T hea— RT 58 1TOES - BB UIT7 7V VT —F— TV AR—F—DE
15 BEIZL - THEL S,

(2) MtEEEFRURREmME
erm L E AT HMEIEE FRBUCLY, v~/ T/ K- Jravfvr - Ak
L7 771 B (MLSe) REE L ZGEMMEARY, (BH17, 65,67, 71)
IN6DO~ 71T A NERTMEEL 2B 2EEO T T, ~7 17 A FRIVEY
BN E 725 6 MO FEREYWERKE X7 7 LAGEROR BT b T EKE
(Staphylococcus aureus) . Streptococcus pyogenes, Streptococcus pneumoniae X8
WEKE (Enterococcus) Tohb, ZILHLDED~ 7 07 A NEMRMMERETOERED
1%, erm XX mefi&fn1Ch 5, #ite7 RUEKE TIL ermB. ermA kO ermCEA5 1.
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S. pyogenes Clx ermB. ermA. mefA . ) mefE &{n{-. S. pneumoniae Ti% ermB.
mefE KON mefA 8in 1. IBERE Tl ermB &G -1/ THY . L<rsh v
%, (B 17,65, 72-74)

IO~ 7 a7 A RHRER X, MO IBEMSEER 1 FICAAET 22 8 03H
Do TNOIE, kb 72 h T AR U THD Tnd (~5kb) kT2 ARV T
Tn917(5,614kb, ermBi&fs 1) (E. faecalis) # L < |IHEE N T VARV > Th % TnI916

(~18kb. tetMi&{rn¥) (E. faecalis) ZJfRiL§HEE M7 ARV (20~26 kb)

FITAHET 2 Z L 3%V, (B 73, 75-78)

S. pneumoniae D Z D X 9 72EE T L ARY V FITiX ermB. mefA. mefE &5t
LENTFEIET D, S pyogenes K (N S pneumoniae O mefA & fn 1 I
recombinase/integrase 2359 A ER T LICHFETHZ 0 HD, T LD s
BB FIIGERE CIE 77 22 R RIZ, S pyogenes KX S, pneumoniae TlIYetafs -
\CHHET D 2 LRI TH D, (B T3, 79-81)

FENFERAHNE T D Bacillus J@# K Y Clostridium J&H (C. perfringens) D~ 7 1
T4 RRENY va~A o U RBUAEWEMMRY erm B5 T OIEFIMHRERX 1%
AL TWD EDOWRENRDH D, (B 65)

(3) MERIEFOIEE

Yetrfk b~ 27 aZ A RitE 7 M OB - LD~ 7 87 4 RittEEE 11
AR B R A B oS C L VORI RET 2 2 2 b 5, £, #HRIERE
RTI3HE & B & OBAIC L0 EEEFR N CMEFEOMOEIRET 5 Z E RN AETH
%

HIEA DOIBAE ARIE IR IGERE OB S mEM 77 A X K. S, pneumoniae @
ﬁﬁ T, w07 RUERE M NS, pyogenes D7 7 — I L A TEENEN—XHITH
%, (B 78, 80) ZiLH DI L 0 thoJE SUTFEDEIC b Bs - HIMEET 5 AlaetE:
L5 DD, [Fl—EEM XX R —BE CORZEDNFEN T, B THDLEBEZ LN,

(B 69)

LINLRIN S BN OB S NVICMEIZRBIT 5~ 7 v T 4 RifREs - OfRAA
DESOREIZRET D M3 bV - Tz,

PR D EERE CTh D Gilliamella apicola O Snodgrassella alvi 3R NI A
LRy, MEEDS ) LARHIOHEIZ L - T 87 a3V ARIEZ R L, 1EE L
] B i ] O IHE L DI FE TERIZ T DK HBZENTON TE L EEETWMEDRH 5,

(& 82)

7R, WAMIIRBWTHR 50 720 7 A U AR ORRIEHA SN TE 7T b
TYA 7V RPUAEWEICH LTCL, R larvae INTEZ ST 5 2 ERHE SN TED,
TIAIREZT b TV A7 U Uit R T (tet(B). tet). tetM). tet(C)%) Z AR
BT 5 EL0HENH D, (S 83-86)
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5. XEMEEZELCHAREMERUVERSFICET2EER
(1) =7/ 054 FRREVER GO RFOREYE L DOREME

LLRIZ, TERBEFEIC Y R Y — 240 508 7 2= v FREE-3 B REM L HUEWE 4%
F. w7 T A RRIAEWE & ORZFEMMEOR HEIZ OV TREHET 5,

Tz, v MAEELE LTHEREN WS, EHER~r a7 41 RRUAEME ChHDH =
J2Aa~wA vy, 7oRARA v, 7T ) AavA o e X <A 2 O
HEERR1S, v 0T A NRUUVEWME & 22 RT ) a~ A S U RAEME TH 5
VoavwA v ROV ) o~ A T OERELYHR 16 TN/ n T A7 x=a—)L
OIEERELEZR 1T IR LT, (B 16, 29, 68)
® <vB34 &R

ZAa o, BHERLLOEENRIIME L CTERHSTCVWD 16 BlRO~7 1
T4 RRPUEMETHY, & MAIERS TRV, XA id, b MEETHEH
shaxzlzxnvAfvy (14 BR), 77V AnvA vy (14 BER), 7VARYA Y
v (15 BER) F b EEEElL T b, (B 29, 68, 69)

14 BER, 15 BIRN V16 BER~ 7 v 7 A NRPUVEWE M CIIsZAmMMERERo b d Z
EMB 16 BERR~ 7074 FRIAEME THDL XA a2 o0 ThH, o~ raFA
RRPUAEWE &A= E R B2 b,

@ Tr34F&

T RTA RRPVAEWE L, 2 oV EAEREERTHY . 508 7=y FD 23S
rRNA ITREGT 2T~ v T4 RRTAEWE LRI CTHH, 23STRNA D KA A >
V (2058 KL OR2059 Wi T7 T =2) KONRAA VL (TB2 L7 T =) D 2 EnifsEad
DRI D, r N TA RRIVEWEIL, ~=2 V>, w77 A REOF /o ik
S. pneumoniae \Z%F L T HIRWVPIETEEZ A L, MOPTEMEWE & ORI R ZMME 27~
SN EW R AT, (M 17,68, 71)
® Yravwa4ir®k

VyavA U RPUAEMEIR, £ 16 IORT L0, MELRXRRLN, vvaTAq
RBPUAEE LRERIZ, VAR Y —AD 508 7 2= MIEA L TH L 7' ERZRL
EL, FEOICERTS, [ 4. (1) NSEEE L7z~ 27 2 T4 RitigFo 5 5,
(ZHFNORERFEAL AL LT a3, 14 BER, 156 BERA TN 16 B~ 7 v T4 RIENZ
U a~A AT AT 5, (B 29, 68-70)

@ FXHJYTI R

U2V U Ry, UARY—AD50S 7 2=> h® 23S rRNA IZHEGTHZ LIk -
T, XU’ VEARAEBGT 5 708 VAR Y — AEEKROER A ET 5, 2=—7 7k
AL ZFFOZ & K ONZ T B EMO VMBS AT 5 2 & 06| efr B FRARR
ZRE MO BHEOIEA] & DAZEMPEIT A DR, (S 87, 88)
® Zoith

# 17T T 70T 57 2=a—)LEZORBRROTAWE X, ~7n T4 RRHAE
W ERRRICY AR Y — LD 508 7= MIFEE L, Ml D& X7 BA Rk Z R ES
DN, FEREMIN~ I 0T A RREBILDZ LMD, cfir B RERERE @ Tl
FEMPEIT R S 720, efr G TERARIT, 16 BER~ 7 074 RRIVEWEI I UGS
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PG+ 5, (B 88, 89)

#1565 b MAEEGLE LTSN EHp~7 0T A FRUEYE O

— A T RRYA T FOAUTA
@EHESRS & L THEEH)
g
Erythromycin A
s Cs7HerNO13 CssH72N2012
TEIEE FERGRYSE, U N - U U NEid, | BERGYE, U Lo VE - U oIS
G
—4h 7o) A<, e e G
TS o
RN CHy
o o Lo‘—cr-«j
5 CH
Ho\)L
P Q
‘ CHg H
CHy 7 o CH, o
¢ ¢H CHy H,c/\)J\o | oy
? M- CH,j
OH H " H
oty O CN/\
ch CHy
- a
CHs
o= CssHegaNO13 C42H6sNO15
T TR ERGYE, U o NE « U oo | RIEMRERGYE, U oo - U i

#16 bt MHEERGLE LTSNS TER) o~ A o REUVEWE O

— A Jyavwfv VAL A 4
B HESES & L CTHEER) ERERS (XHDOH) L LT
HfEH)
IS

O HO | oH
H
oH M * HCl * HaO
H 5.
1 CHs
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s C18H34N206S C1sH33CIN205S

TEEE BUMAE, REAVE DI, RAEMERE | RiiE, WRER - MRS, Rmbkdk. Sk
JRYYIE, DRAEMERURIRGIE, U oV - | RUESR, iR, ABPERFIRERRZE D
Urosifide, FUBRGR. AHER. B, | B, PHR. RlSPERSE

WASH - MEEAI S

#17 b MHERLE L TUHEHENDS 70T L7 2 =a—/LOE

—fxs I LT z=a—)

@ HIERS (X, XRafoR) & LTHER)
g

/NHCOCHCE
OZN—Q—?H—C\H
OH  CH, OH

s C11H12Cl2N20s5
TEE ARfgse, VRGeS, FRiE, Rk, AR (AREELA ST, ). MEMHER,

GREME R R BYE, 1BVENRRE, ShES%, FRERSE

(2) =054 FRREVEOERSHFICKITH5EERE

(B Z I LTt ORI EZ KT TME T 2 A E OEEELD T
JHHFIZOWT) PRk 18 424 A 13 HEMEEZERRIE) IZBWT, M ai %
wir 16 BB~ 7 1074 FREVEWEIL, TRRFESUTE R © T2 R AN 2 RS+
FZHHbD) LT, T E LT 773 TnWg, £, =) RAa~wA
CEBRS 14 BERKEON15 BER~ 7 n T4 NREAEWEIL, THOFEDE N ORIFEIZT
T HME—DIERIETH L IR M E UIRFHE N T E A LTS D) WS BN,
M OO TEEICEE] LT 7MFSnT05%, (B 90)

b FOERKRBIGIZBWT, v/ v T4 RRIUEWEIL, Toena sy 2 —FYYE, L
VAR TIE, B AR, v A 277 AE, IEEEMEITRRRIE X Y Chlamydia trachomatis
(2 X DPREGYEZEDOTRRIZHNGIVTW D, KIGE & OWGEREE I ZER 2 BGYE O THE
IZITHW BTV, (BHR 91-94)

6. N\YF— FOREIZR IR
(1) E FORBRPERFEIZONT

RIS X D22 Lo D EGeiE & U C, BRI NS I R O ARG
EAHRY Y XAFERFHIVTE Y | WIS RGYED TR M OGYED B TR D=
FRIZEET 215 PRk 10 FREEER 114 5, BUT TRAGYEE] &) ) 1ITHD < DB
YYEIZHE STV D,

ZHHHODY Z7IZE LT EU ORVFEZE 203550 L 72 SR OV FIF A2 3 )
T, RV U X AEFBHZEAVED Clostridium JEFELUSMITH AT DA M50
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W— RidZen & Eie, Bacillus BEIZUIZ LIRIZHAON LRI DD, ik
ZRIE S W7o LW ) FiERIT7e <, B FORERREIZY R 0355 LITHI BTV RV, (&
f7 58)

Fiz, ERIZBWT, BPEFEHERHT Liuf 2000~2016 O/, (3B A Z A
‘i & LB HEORAEITRE STy, (R 95)

723, Plarvae Dt b ~DRG T, FEEEMIEHE D FIER S NI DA E T
RIE AL PR HERE U 72 2 &2 K D B2 BUiER OMED 1 Bl DDA TH Y |
KU A7 ThHDHEEZLNTWD, (BFR96,97)

® BpYE

Bacillus anthracis OHFRROROERIC L > TR & AIHRIEIL, BGEERO A #1524
HZ LK THRIEL, WEOHTHLENTH D, (B 98) 1T H A LD RGDH
AN AN

7k, RIEIE, BYYEIRIC L D E MBS A7z 1999 FLIRE, ENCIIEO®RE
M7, (B 99)

RIEDIIEZE~DIBRIITIR=V Y G, YT arvax$ir, RFIH A7) %
DOEGPHERE SN D, (B 98, 100)

@ FRRYIXRERUVBRAGEEERY ) X RIE

C. botulinum® DRV 1) X A g3 FEANE Clostridium J&F 5O H 2 G e B a2 L
TRYT DRV Y XAFEE LT, AR Y U X RERORNFECTERY U X ZIERDH
Do

FLEARY U X RJETA% 1 ERMGOILEN C botulinum "D 2% O HIHER L
et WOWEN CHEL . FEA LTCBRICXVIIET 5, 1 mll Lo/ M T
IE, R OEER S RS EIBPE RSO CEE NILE SN, @miERR L g &l
Z &, (R 101, 102)

FNBFE EE DY U X AGEIE, AR 1Ll EO/NEAFRAR Y U X AE & [F CHF
IZE S TRIET DAY U X AGET, WfERFERESHCAUER Y U X AREDFELNA 72 < |
LB 2B S DV IHSRERIREE N H D 0. TiEAIZEH L T DAICRIET 5 &
WHOILTWD, ZOFEITRDTENTHY | ENTIE 2016 FZ 1 BlOHHE ST
W5, (B 102-104)

FENIZBIT 2FLIEAR Y U X AFEOFRAEIL, 1986 HITHRAIDIERINHE S, D%
1980 AARITFRAE LTz 12 EFNITIT BASOEBRNFRKNTE ~7- LB 2 BT\ 5, 1987
T, JBAE YR D DERERFIREECR L, 1 RO T IV 252720
L OS2 Bommnt S, T ORI HAONFIN & SPTERORAIL 1989
R 1 R 4, 1990~2016 DRI AEIF /20 -7, (B 105, 106) 2017 43 H,
EWNOOFLERY ) X ZIEIC X D 1 BRmOFLIEDIETERNEA L, HETITbELD

15 C. potulinum DI\EH>, C. butyricum, C. baratii®13% 5, [EWNIZEW T, 1986~2011 4D
WS SN U XRSE 31 B0 9 b, VIEFIDHARY U X ZAFEANE C. butyricum H33BfES iz,
772 L, I XBAONFRTE > 7= mlREMEI RV & Sive, (2H106)
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OEEDRE & S, BAEE K ORMOKEL SR FES L OYHEEFIIRT 5
EEME AT o7, (107, 108)
ENICBIT D 1986 EEDITHAOD C. botulinum HRTEIRITIA TIX, B OE
PR Lo b o, ik, EES, SARE R O AR OFE 512 IAD 5 5 27 fifk
(5.3%) 75 C. botulinum NEH I TWD, KETITHRIZTHADD 10~15%05
C. botulinum HHEHINTW5D, (M 105)
FLIRARY U X AFETFRAN LA TIEH 203, HUNCEHE SAUTIECHRITIEF 1T,
b FOEFRSEIZBWT, AV U XREOIRFRISIHERIEN A TH Y | Hilamhizic X
S CRB PN 2880 S PUAEWEIC L DRI SN, ~7/ e T4 FRK
WY va~v A VU RPUEMEZIRRE L L TEM L7Zevy, (B 58, 93, 102)
¥, KETIE, AR Y XZIEIZHENRHIARY ) X AEHEEe Mg a7 ) fl
KINFRAIHGRZ =T T D, (PR 106)

(2) E FOEEBRRUVTDIIAOS4 FRX(EY >av(4 P o RInEYEMEREIZK S
REE DG
[II. 3. (3) NZFTHk L 7= B DIgED DR A RS SV TO D BEREEIZ OV T |
HIE S L OEAmB A A n Y U2 LTCRR, ~7md4 REXZV vyav A%
PUAEWEMER SR SN D FTREMERNE 2 b s A, [ 3. (3) NZF# L=k bA
OOMERN S, IFEREZE OIETERTE A XTI DA CAEFTE T, IbASENL
7ot b~ORBYUIE S NN EB X HD,

7. NY—FO¥E

ANP— R & U THRIE SO BYYEDJRIRIE L, Eel k32 Ml S =3 5L o
FERIC &0 SERIMMERE IR S A, & R ASE OSEFIMMER I ZE R 3 2 JGYE 2 780E L7-
Bac, v NHAPIEMEEC X DI I TR 5 FTREMEDS 8 2 EYYE DR
K CTH 5,

B ZWEDIGNRNLHAOENHIL, FEEFRITERGHE T & 2 IHEKE S DN SRR RO
B Cd D Bacillus, Paenibacillus 2" Clostridium JEBEZERDBES D, LIzad-> T,
EWeDT AV BEIRO T OO AEEY A v v a5 LI-5E. 2 Of/ME
IZBW T~ 774 RREONY v a~a ¥ AP AEWRMMERAEIR S 2 ArEErED
bHEEZBLID,

TR HGHE Td D Bacillus, Paenibacillus }2 O Clostridium JEEIZxt LT, w7 1
TARRKROY va~vA v RUVAEWEITETEMEZ R U, Bacillus J&# &
Clostridium JEE D~ 7 074 RRKEWNY v a~A 2 R EWEERR L erm 851
EDIEAMERER T2 RE L TND EDOWMENRH D, 7 A U I JERRIFIE MR kD
P larvae TiE, ZA 0T KN a~vA ¥ U ~OMHERHE ST 5,

ZHHOHRTIL, ZOReME (FFEEE, (EOKRSTENE, K pH, FLETEME) 2 bIFEFRE
BB I TE R, — 07, SRR OFUTRIIMAGF T2 Z L D3 AIETH 5,

UL, ZRETITELNTHWDEAND, —RINZIE LA OB REZIT LT
TEROIZ K ARG 2 Z 9 RIHEMED N B B DIFAR Y U X A mR PEAM: Clostridium J&
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FEDHRLEEZ BTN,

bt FDERSEIZEBW T, C botulinum %2 X 5FLIER Y U X ZJEDIBRIZITHAEY
HEEH L7,

ZDOEHT, FEOIMMMFEHSNAIPEME THL XA ald, B MIUERSND
o~ T4 RFREOY v a~vA o o RPUEWE & Z87EmMEE R L, BB AR~
Ay EHHURERE U CHRAIMMERE SRR S5 aTREMEIT A E TE a0y, Ok
HHOPCIEFENIERGHE N EETE RN & QIEbA>E2 M LTk MU&HET 57
REMED & 2 TERIE A 1C L 2 RGEITFLIEAR Y U XAFETH Y . @F DIREICHAY)
EMER SN &G, BEHREMEZT LT NORFE EOBEER T & 725 7T
PED &> 2 AN X720 &I L7,

N. EmEEEEFHEICOLT

PLEDZ &b, ZHE TR BT B REAYM RIS < B COBANES A 1
T EARRGT E T KL OEEOEOKIINENE ONZ OSBRI O 7GR EHD—
ST (R REM N 2B 00)  O7RFRICAR 2 SEAMMPE R (2 BT 2 & AL bR 25 A X
LTFDEEn EELT,

(1) FHHxSEWHERSTH DB Y A 1L VA, BEIFERSND Z LIick
D, XA AN I EREMERRO bNDE~7 074 RREQ va<v A v
AOVEWE T 2 FAIMMERE SR S D AIREMEIT SR E TE /20, L LR s, £
DOFHED BT HH DT CHFM MR I AFETE T, 1TbH 22N LT MUsET
2 AREMED 3 2 FERFERGHITE 1 Z X DIGYEITFLIER Y U X RIETH Y . ZDOIRRICHAE
WEMEH SN &G, FFETREANAT— RIIRWEHE L7Z, LR -T, 8
FERS A v R Z B S 5 2 L2 X o ORI S U SAIMIHE Y, 2 sk
BMEN LT OIS EL 5.2 5 et Cx 2 RE L B 2 72,

(2) 7ad, FAMEREICOWTIE, B R CIIEEMAR B AR R 7 L b 450
IV, £, U RZFHROFECOWT S EEREIIC LS TOVRNEE X
L7, EEHEEAIC 31T D RERIRILE &2 & O T 72 B2 R, - AFROIEE DN MEL T H
Do
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<Al#E REEFEF>

&R AR

CLSI FEAR MR AR ER; 2 (Clinical and Laboratory Standards Institute)

EFSA PRIV A 22 2R%RE  (European Food Safety Authority)

EMA RINEEES T (European Medicines Agency)

EU MpM#E S (European Union)

FDA KERAERSR (Food and Drug Administration)

JVARM B SERANMERE T =4 U > 7 (Japanese Veterinary Antimicrobial
Resistance Monitoring System)

LO-MS ks v~ 777 ¢ —E&55H (liquid chromatography-mass
spectrometry)

LOMS/MS ks v~ 277 4— 27 NEESSH (liquid
chromatography-tandem mass spectrometry)

MIC /N BEPLERRE  (minimum inihibitory concentration)

MICso 50%e/ NE T FHLIER L

MICao 90% e/ NE T FHLIE L

31




<A#ESEER - BEICET IE8R>
(BE1) BEROERLEBRIE

W T e, BX g OlEhie, NENE) | MBI X DS AR ORE (an =
—) AT D, AAFHIRNI LT 2~5 4, &K OMEE I3 AFETH Y |
TAAEADSERE O THBRAEEZ LT\ 5, ZOH T, B REA721 T8 T HE
W~FHE L CHIEESIE 2 84ET 56 2 L Th o, @I OIEEAZW S L, EEIZ
PPO THATEY, X3 & X TR E N2 5, (B 24, 25, 109)

B2 7e H00E, FEEIRSLIZ1%, 3 HOIH AR A T tT 5, Mz oL)
HIF 3 HIBY —7Eid 5252064, 4 HEZANLEBU — L8 - I3bAOEIRET
A G2 b THET %, 6 HEDOE IR D ENEHEIZ K> THREIZEN T B,
hidz X726, BB UM ORE L, HICEET D, WORBZIIINT
MO EIT 5 2 L 7e AR BT, EII O TR 21 ARIZPHEL, Hx
WA~ CR2BT, (B 24, 25)

XDz GE2oNAFUTT —I—FB Y —LMINS, V——FBV—lX B
e SEIL 7B (PG Tk - W Sz k2 V¢, 8RS - BRICH 5
FUBSHEREIZ L 0 AERE S AL, WS NAHRIROA TH D, (B 24, 25)

O, Bl M. PHE L7230 O & MmN #E 2 FRF 2 720, ShipzEg X
NTEEOBEE B UChlki i, BBy, B2 EN GRS LI iGNMEIT. B baioBi#EN S
JEREDIBMIE T, (HTIERT D EEZHILTWD, UL LIz HiE, BN ook L o
BHOAHRAEI OIEEA 8 U CIENME 2 18153 5, (MR 38, 110)

HEWE T —D>—DOREOTTRIEZE T, BXlrd, HLWNIEMEEZ 5, LDl

EITAXO XD IZHEMOIZFHIEENS LR EZE T HEIEE, 200 250 i
LA & 2 D, S HIED
EEAMUANIE B A B R DRFEEIC 72 ] s
S TND, BASTHEIIC A > TIEEAR A
ND LS & BHRRED EOF~E | g AL L ‘ |
LEHOEIED HEMEAFIA LT, B ||| REEEATER | ‘
T2 O D HFD_FITHEF & FH T 2 5 2ok ‘
TRLT, ZoHFiZidbirorE L IE
THHECT %, 1 DB R O
BIREOWM G N HH551E. BREPRS)
IZTE D X O RFARE W TCHEAEN TR
% X539 5, 136ADITELE L THED
2R DA R ORI B &
nbd, (& 24,25,109)

U

Er

X FETHNONLHME & O (B 25)
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ZHHONBIE, EERROME &K OERESE U REDIN LR EOIEH B DEETRRIZ
BWTE MZE > THRALTZHIE D RN SV D, BIGEEMIT, A TESROR/BD
B0 H S, HEEEUSAA DI T.O AL 72U REETIHEE D LIZAD L OB, Z D72,
ZFOFARREIL. AEPED DI TP COMAS IR E <KfFET 5, (BHE111)

FEWEOHSHEEIIRE, HREEOH 2 7NREREER O o =— %2 F A5G & 72
STWAHN, FER, WERE, VA NVAEOWNTRICESHRAT S X 5 2B /Ix LT
Z OBEREREDS © F < @)T, BB e T 5 Z ERZ, (B 111)

EWET, RO CHEE L TAEIE L, &R LI IEICEME Tt L T\ 572,
I - A N AEORFERN a0 =—2RICEIET 5O LIREETH 5, 72, B
MITEIRZIE T, MEOBIIIIEE I LIRS TH 5, —ERRENEETIUL, &
Peixalic i NICEIET 5, (B 111)

a0 = — B X SR OMEE T 5720, SRO—FB RIS T2 5E. D
S HEE LB X R B O R ZHMEET 5 2 & TRIFOELEZIHEL & & bio, Bz
MEOZ EHEEL, Fio, EWIEOAENEDMD 2 7 =— DRV AT DR DGR
DFERIZ2 > TS, FHNar =—|TIRICHES TND 2 E N WkIZ L > TETE
T <IFRIRHIESZ L1225, I, EEOIBARRIZ L 5 EMEFH kI L
HIFFEDIKR T HE 2 65, (B 111)

(BE2) 7XA)HERBERUTOREE Paenibacillus larvae

JERIRI T DN M ZZ TR T, 77 LR A IERUEE T 57 A U A1 RS
(P larvae) \ZX 27 AV IGMIH, 77 LGHERIEIR L D EKE O 3 —m v SRR
(Melissococcus plutonius) \Z &% 3 —n v/ GRS 5, ENTIEL, WK 1955
DI & U CHESRYYn L (BN 26 FHEHEEE 166 5) (CHED < KGR0
(ZHE S, ORISR E 7> TR Y BA LTSEHIEERI Y L 72 5, (B 109, 112)

WE . 2O P larvae |[3IZFROTE THE L, FFRAITIHY: SVl 208 U CRillingh B
SN L RN Z D, HIRR T Z OB IR 722 2 DILZERANS) DL
BRIV IAENTZE ST THD Vbl TW 5, P larvae D3Ffaia o =—HNORK
HSRUE B A OHIEERIATAE L7212, 7T AU BEMRAR -T2 E0n3dh b, (B 24,
113)

7 AU BEMIRIE, P larvae DIFRAHEEZ I U CEBEOY IR G925 Z LIT X
0. BIESRE S Z T, 7 A U RIS RAFET 2 -MIXV > THIAE L,
HHFIERDN TSI L, RFIECTARE OB, BEZE OIS/ ML B, FHIB
BNRH D, YIET L-shhid, X k- TS DA, RIS, B2k L7
N2 LNICIERT 5 Z &1272 %, FFENRITESORR: SICER H 0 . BRI SRS
AT D720, —ERANGREND LRETEE LY, (B8 111, 112, 114)

P, larvae DI, 1L HAHDO K OE A 5 FEOEWHSRAFEYIF ONZEBREEH T 3~10 47,
Rzl U 72 VR O RIR O SEREIN TIE 35 4ELL HAETFT 5, (R 96)

P, larvae \ITEBOBLE TN H Y | Bl FHO—HN T T AI RERETHZ N
WESh WD, (B 115)

P larvae D& s ~DFGLIRY 27 Th %, FES3EMEHF D IFRG S 7zid b A
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DEELA A A NRBMIEAEE AR L7 2 &2 & 2 e i 72 BUiie 51 o s
N1 5, (ZH96,97)

7ok, T AV BIEMIRE L. TERNE Bacillus larvae L RS 3L TV, S Eoodk
FRORER, BIETlX Paenibacillus larvae \ZA4AMNEEREINTW5, (B 116)

(8%3) ERRAE

A i

N A - -
aa=—, ¥ (colony) HREOIRAVIRAHAL, W 1 2 =— }% § (hive) T1J/COF

ERBES L@ OMNENRONENE (BIR)), M%) L%

BV (brood chamber) | W EMEMNFEEINL, BlI-ClHA VAT 2% ko 0 =—DfEFET 55

B BWENED 21T B A OO
£ BT 1 D DRI
NFORONEINZ O HIVD SHHRDOECE DT R E DI DIRf
B (cell) L
TED/ Nz
B2 (brood honey) BIRFEOITEMIIATZ DI AT HHAD
Bt (frame) B SUTHRE PN LD B 2R D H
5 WV EDFRRAIZEDRFEITITFZ DIVDRRIDE
#FE (honey supers) B O BICRE CERIITPRE 2T, BRET D200/
X% (robbing) OBEDORIIRFA L THFE L Ch D E 2 st els
2 (brood) EWeD1-d, IF (egg). sl (larvae). W (pupa) ZAHHET-HE
g, ®H (crop) B/ A — IR ITTE 9~ 2 BBl

TN SNIHEE, BIRA TGRS M2 o8 E L 2D, —F, &
REIZONWTIE, THHOPREL SN TS D EHENSND, —TJ7, il
TR CIIAFREPTHC LRI Y . JERA~ZAZY  /MLSHHL
72D, HREHRIRORHERIETH & L TR bl s

FZEHF (sealed brood)

W DERU - b NI b A, BEREHOIZ LS E L TERE SN

A% (surplus honey) %
iit#  (honey flow) TEMEE | BWEDNE A BT E D4R

(27, 24, 109)
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