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AR & L CTHRESN TWA U T~ unfahcinsn, FE& A sh
7oA ORI S D HEAIMMME I BE 9 25l A T34 ~OHURE MM E O I L 0 3R
S5 SEANMEE O B i B B3 23 HilFEEt) (2004 4F 9 A 30 HRMEZEERER
W) IS X LT,

T TwA T, BRIZBOTIE., YT OROKITHER SR Y XTF FREUE
PEEENRIN C R ORIEBE SRR 2 IHLET 2 Z LIC X0 7T A EICHIEEM: 20171,
A ) B 08l S 7= Clostridium perfringens (x4 5 T T~ A ¥ v DEZMEIE,

1979 H25 1994 - FE TRELS L L TWRWNWZ 0580 bl

BhET % b NAPEEWE & OAEMMEIC W TR, = T~ A v oite MRERD
LTSN TELT, 72, 20 LS4 63 2HPEEWE & ORI A=Y
PEEFBD TG T IR Tz, VEFRF N2 5 72 DA F 2 E HEER & Tz,
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DITZD, MOEREIZIBW XL ERIRMMELA S i d - Tz,

ZNHOFFUCES N — RORFEIZBET 2B ORER, = I~ A 2 U 3FEEDH
AR SN AHEEME THY . BIEENTE MR SN TWAHTEME & 13/
FEDE70 D Z I DAREMMER RO EHE S e, ZIE T, RAEMMEATRD I &0 9 #H
X0, F2. AN CESHCRIMEENRD b T2 En, BfRE/TLTE b
(2ot U T EOfEER 1 & 72 2 ATRENED & 2 SRAIMMERE 12720 & W L7z,

PLEDZ Enbn, BEEREZERMEE LT, = T~A VU DEGEE~DOFERIZLY =
VI AT UTHERE DN ER S D FIREMEIIER E CTE RV, = T A ok M ESE
e LTSN T RN &, 2o T~ A VU OERAEF e MOHEH SN TS0
PEMYE L 72D Z 5N D, FFETREANP— RNV Lz, Liei>T, =27
VA VU EFEEMMAT D Z LIk o CERRESNTEAIMERE S, AL Te RO
TR B2 5.2 DRI T ARRE L EX /-,

¥, NravA T UEOE MIER STV D HIEMHE & OAZZENM: 25T e -
PEE BT 2R IOV T, B Tl SIS 2RV o T, U A7 EHEE T
I D EMOKERIZBWT, WMIEMHARCT=2 Y 7550k L CEMT D & &bl F1&
FREEIHFHROPLEIZZE O HRE LB XD,



I. \F—FOHEICETHHR

1. BMRIEFEEE
(1) —f&4
st oI~
%4, : Enramycin
EH1, 2)

(2) {£%4

TUTRATA

P
(29)-N-[(2Z,4E)-10-Ethyl-1-ox0-2,4-undecadien-1-yl]-L-alpha-aspartyl-L-
threonyl*-(2R)-2-(4-hydroxyphenyl)glycyl-D-ornithyl-D-allothreonyl-(2S)-2-(4-
hydroxyphenylglycyl-(2R)-2-(4-hydroxyphenyl)glycyl-L-allothreonyl-N5-
(aminocarbonyl)-L-ornithyl-3-[(4R)-2-amino-4,5-dihydro-1H-imidazol-4-yl]-D-
alanyl-(29)-2-(4-hydroxyphenyl)glycyl-D-seryl-(2S)-2-(3,5-dichloro-4-
hydroxyphenylglycylglycyl-3-[(4R)-2-amino-4,5-dihydro-1H-imidazol-4-yl]-L-
alanyl-D-alanyl-2-(4-hydroxyphenyl) (Enramycin A)

T4 B

EZA
(29)-N-[(2Z,4E)-10-Methyl-1-ox0-2,4-undecadien-1-yl]-L-alpha-aspartyl-L-
threonyl*-(2R)-2-(4-hydroxyphenyl)glycyl-D-ornithyl-D-allothreonyl-(2S)-2-(4-
hydroxyphenylglycyl-(2R)-2-(4-hydroxyphenyl)glycyl-L-allothreonyl-N5-
(aminocarbonyl)-L-ornithyl-3-[(4R)-2-amino-4,5-dihydro-1H-imidazol-4-yl]-D-
alanyl-(29)-2-(4-hydroxyphenyl)glycyl-D-seryl-(2S)-2-(3,5-dichloro-4-
hydroxyphenylglycylglycyl-3-[(4R)-2-amino-4,5-dihydro-1H-imidazol-4-yl]-L-
alanyl-D-alanyl-2-(4-hydroxyphenyl) (Enramycin B)

(3) {LPBE

TV A VA I, B

5772 Cio7H138C1oN260s1 7772 CiosH140CloN26031
Sy : 2355.34 oy 2369.36

CAS &= : 34438-27-2 CAS #F 7 : 34304-21-7

EX . =914 A: R=CHs
o942 B:R=CsHs



K : 2-(4-hydroxyphenylglycine

Kz : 2-(3,5-dichloro-4-hydroxyphenyl)glycine

Y: : 3-[(4R)-2-amino-4,5-dihydro-1H-imidazol-4-yl]-L-alanine
Yz : 3-[(4R)-2-amino-4,5-dihydro-1H-imidazol-4-yl]-D-alanine
A:R=CHs, B:-R=CH:CHs

S, 2)

(4) BXES DR

O BMHS DR

T T~ A VN, Streptomyces fungicidicus HNYEFET D 7T MEEERE IR
FEIEMEE AT 2RI RXTF RRIEME TH S, TORMITTyT~A 2 A KD
TUTVA VY BOIREWTHD, T T~vA T AR T~ A v B O
L. ENEI Cre OAEIFINENEE UL Cis OAFFIEIEE & 13 F8 17 fHod 7T X /g
EDFEE MBI RXTF ROFNTT 7 b2 LIEERIRDOR Y RTF R CTh
%, (M1, 2, 3, 4, 5)

TUI~A AL, BRIZBWTHE, 2T b RUKERG & LIfBEHRIIm E L
THRESNTEY ., BHERL I NAEKL S UTIHMER S TuhZRuy,

WS ClE. BOREIEES 2 A0 L LB S Iiim A ESR R, & Ui

7
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Q@ BEETHRH

EN TSI & L THRE S TWAERY XT7F RRHIAEWEICIL, Egh sy
KNFov, JInTHA REOWEEa U AF L nd 0 BipHAESRK,E LTX, i
e ) 2Fy (4, K MOFAA ML Ry (R Db, B FHORY A~
TFRRPAWE L LTI AV b T3 a ) ZAF U RORY S5 U BRH 5,
Ny hTvr, al) ZAFUFORY 2 520 BIERINMHERZ Lz, BN TIEsh
FHSUIRFTRIENOTER E L UKGRSN TV, (BE6, 7)
TUIRAVINET ORI RTF FRUAEME (2 AF U RORY IF v
B #&<,) 13, BN EZEEESNE L TBE LTt hOMBEICEEL KT
FHIE T 2 PIEMEE OEEE D T > 7 220 T (2006 4F 4 A 13 HE
EZEREREROI44E 3 A 31 HWIE) (ZBW T2 I (EE) 12, 22U &
FURORY I X Bid7 07 1 (O CHEICER) [IMEMT BTN,
(22 8)

2. ERAAk
T A R, TERBOZSM O L OB OUGEIZEE T A58 (IEFD 28 4
ERES 35 75, AR TRIBFZARTE] L9 ,) ITEEDE BEMWKEKREIC X 28BHRIIY &
L COBELZZ I TPEEwE  CLF THiEMEERI) Lno,) Thh, Zoff
FAEIZ OO TERNER OEREIZ IS < TRIE L OSTERRIIM OB B2 B3 54
4] (FEFn b1 AEEBMADHE 35 5) HIZLVHESN WA,
PUEMERTEHRII BRI Z OV TR BN TV D ERRHIFLL Fo LB Th D,
O EH IETEHRIMI G E SV TWOZR W E % 5 A TlER 720,
QPUEMEATEHRNII OFEXE = & (RN L C LRI OB ED H T 5,
QPR MEEENRIN K Ot %-& Tefi o RS X, Rk 2 |
I 5700, FHEL T LI, FHLEEHEE ZE R ITIUIR 700, ke
15565 25 5%)
OHEMETERRIM O 5 BHAEMEIZOW T, BB AEES b STBUET 5 K e i
BHEIZRZY L, MNATBUE N MW KEEHE Z2Ee o 4 —IC X DEE 2T ThR
F LT 2 & T R AP E A B S ROE Y (RPEfR o EL (L 95
FaN),) DEEE LT L ART R SN DO TRITIUT B 720,
OFIEMEAEHRII 2 2 DB, IRFEERNEH T DRI O TR, &,
EA EOEEEEZFR LT IURR B0,
OPEMEETERI 2 & e, #EFLP o4, FEINF OB 95, Bflc L&
T HEIT B4 (%R 6 H 2B -IBE4%25<,). K, BULH> F510f#
AL TR 5720,

(1) HNEEFERVFMNE
T T A T DOIRMNTED HIL T D EEIOFE L OSINEIZLL IO L B0 ThH
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) 5T HIEHICET TER SN,

(2) E—fARIc=2Ll LDOfREFNYZE AL SIEE OFRF
FUEMATERSII L. AT OO h T I ) — |25 S TV 5,
R DOFDIEI—HND _ Ll Eofmpimsnimix, F—fEHZFREH LTz 5720,

X5 BRI

o5 1A VA= D Ry N NER= Al Ny ey = B By VN il \ACOUS NI 27 =S/ o) BN
YV I)vAT T RITA BT aTdvA PRI UL Takr—h FAINNRY
.oTFTv o o a T ) R Y RAF LU RINVIR UV A, BRI R A,
FY¥ua R R A

55 2 Al I UPRET LTIV

HIM | HENSNVNT YL, TETA YL, TAFA NI AFAT BT ALY T AT T
KoV A7) Zmou bV, ZTA T, IJaAT IV ATV ST
HA R, R=V=T~Avr, F7ITRTHAATHIVR—, VoWFfa

5 A FH TNFNV RN AFNAUT VBTG AN TETX T NI A 7, Zars sI% A7
Vo, Batfvf v, Hifga ) AT

PLEOHII N OB PLE SRR O RE S 2T 5 L, =T~ v eff
FATRE CTH D PIEMAEIMIILL F O L B0 THh D, KX L 0 1FEETSHEAMN
ARETH D,

fAEE 1 b BTz OTRINE)

(7 m 74 7—H K H
AT —%
X o e | <L)
. ARSI 44 BT i
5 Do | W | @ | R | R
P45 H H H
U AT R UL g M 50 50 50 — —
P YT aTgvAv NI A | g Il 25 25 25 — —
1 FIv g il 80 80 80 — —
W =xcooFrvon g Jfti 80 80 80 = -
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VYA D Ry FNER- WA g 27
40~250 |40~250 K40~250 B B
TP AT}
2.56~16 [2.56~16 R.56~16
Tr7aY s s fRR—] - | g 27
ZNT 7Hx ) FHY 100 100 100
TP AT}
5 5 5 — —
AT 7% )%
v
60 60 60
Fafkgr—h g 20~40 | 20~40 | 20~40 — —
FA TN g — 100 — —
ATV ) URY AF LRV | g
AL 40 40 40 — -
/‘ﬁ‘%f 7 I:/EZ‘%“HE—‘? V% g
2 — — — 30 30
i |
= G g /o 5~20 5~20 | 5~20 | 5~20 | 5~20
4 -y 0Y 1 A
| =Y AT gl | o 00 | 2~20 | 2~20 | 2~40 | 2~20

FREH OUSIEDHEOFPAN T 5 = & OWMeRIIIMSIATEE NEMOKPEN 224
Bl o 2 —EHLESEE 126 LT T O MAREBE OB T TR Y, BB
LT A Y IR OF S EA~OFRGIR GEIIh BT > 35, RA%ZH
L LTERT DR17 HROK, BXLD T H~OFHERIESE) 1250 TiE, £8hE
FRDNE DB A MR T H 2 & Lo TV 5,

(3) TUSTALVDERE
TUTwA VAL, 1976 FEITERRIN & U THRE SH, Rk 16 ED 23 5
TOREORGEFREIL, £ 1,270~7,200 kg (1) TH D, (BHR9)

3. BINCHEITHEHE. REDRRE

TUTA VR N TIET T O FEROS o RT3 8 30 paE CRIE,
HFE, BIN, F—A T VT ROP=2—T T FEERLS,) B THERESATWS
2, TNBDEICBW T T A VU OMMEEICET 2 U 27§l T4 Ty,

4. WEREFICHETL8MAREENEOERRNEDSE

(1) K&
@ i
R (k= —7 oy —Fl, M2 88/#F, (KE 15~20kg) ZHAWT, MC IE#—o 7
~A T UARHRBIT T RGOS (1 H 1EL £90.12 mgkg {£F) L. @
R ODOFSHEME A BREE — RIS v F L—a v o Z—iEIC L0 E LT, B
RO 7 HREREGHE 5% 6 Rl CiXif ooy T~ A o U REITRERA (0.02

10



ug/ml) Kl CTdh o7z, (B 10)

B (Z > RL—AFE, 3/ Hiln, M3 /R, AH 24.1~35.8 kg) 2T, —
VI A Y A BRI O S (40 X 400 mge/ke (RE) L. ZRp@ERERBR)N
FEhi S, BG% 1~48 B £ TR L, MiEh o= T~ A R
A TA— KT T 7 4 —=ZEDHIE L, SRt T~ 1 2 U REIX
RS (0.15 pg/mL) K CTh -7, (ZH11)

@ 57

T T A VAL, BRHEETIEGEE DS DWINA 2V O T, #EH&RE LIZKT
VR N OV « AR o0 A0 L7 2 & 2 L 7o TRk (IEIG. i, i
. B, MR AP, R, GO, BiAOMM) THERL TWa, (BI10, 11)

@ f#H

R (7> RL—RFf, 3 BA(FEEME 2 BEL OME 1 85), 145~155 Hiiin, K 80~
87kg) ZHWTC,. (b u A LI r—H—L LTHRINL, =0T~ %3
HEEAT% G (RATEE 20 mgke) L CIUGHEREBRNSER SN-, HEOWES 9
HNLOWNEDEEM LT, A vV r—F =Ltz TI~A L OE&EHE LT, B
b7 v MHMbFIEREEHWT, £, =0 I~vA v A M AT A— NI T T ¢
—ZHWTER L, S EERNRTOA D — 2 —BE, e - b
W U7 E, T 1710 LURICAIR &, 2805 BBz mn - TIREBIC E5-
L. FEHLWNIER T EIR eolfh, BEIFETER L, =0 I~ AT R
FEIXA o — 2 —RE LT UTREZR L, TORRIIFFEET, =T~
A 2 ATPEENEZ RO TN E IS T 5 2 E DR STz, (B 12)

@ HEtt

B (K3 —27 v —FE, 2 88//E, (KE 15~20kg) (2 UC kT T~A v
Z AT 7 ARG Ol oS (1B 1E, £90.12 mgkeg (K&E) L., Zh
Zh 6 R OFERFP OMEHNEMEEREE—RIKy T L—a oo Z—Ikic
Ko THIE LT, BRSO 7 BHFEG CBS LK ClE, 5% 6 R E ToOlR
HHOEHEMEIBR R (0.02 ng/mL) K Ch o7, 7 HEhEGx G- Cl, #&H
OFEHEMEILE 1 013 O35 24 FFE F TIZREGED 18.6 KN 22.4%H3, 45 7[5 H
D514 6 Kl & TlZ 48.8 LN 61.4% 23Rt X7z, R ORGHEMIZE 1 FIH
DFe 5% 24 FFR F TIZEEED 0.06 K£TN0.09 %23, 3 7 [\ H OS54 6 KR F
TIZ2 0.26 21 0.30 %3 Rt &7, (&R 10)

(2) 3%
@ i
WAHES (SRR, 4~5 B, 2 PUEE, RER 460~500 g) # MW T, 14C
Tk T~ A T HEI T T AR O &S (1 H 1E 1.14 mg/kg {KHE)

11



(3)

(4)

L. FYERERBR i S 7, BEEG A OV 7 B MhEe S Tl k5% 6
BRSO IfiL R D B HEVE 2B — R s v F L— g v o R L D HIE L
Too DT T <A 2 AREITRHESR (0.02 pg/mL) K CTh -7z, (B 10)

¥ (B V7R f, 140 Him, 14 PUEE, KER 1,680 It I~ AT

Ze BA[EFRAIRE O #5- (100 T 1,000 mg/kg AREE) L. SY@EhfeaBR i S iz,
B 4% 48 IRl & CHRERFIICERIL L, MR DT T~ A 3 AR L /A A4 — |k
777 4 =XV E L, RO DT T~ A U R EITR R
(0.15 pg/ml) K Th -7, (B 13)

Q@ »

TUTA VUt BROKGETIHEFENLRINE N0 D T, BRAOKEG LT
VIR K OVideas « FRER 20 L7 2 & 29 L= Coik (BT RE, 1
DAL ik, i, B4, T OV CHEGRL T\ 5, (BFR 10, 13) 72721,
H[EE S LTIz W, 2 IOV EDKGHEME (0.04 T 0.07 ug/mL) 23
RO BTz, UL, 7 HREREGHE 52T 2 Miefthod 4 C DI & Oisigs < fHi%
DFREHZ BN THEHEM DGR HINRNT L0, Z DOfDREFIIHEE 56 DiF
izkasEEZ N, (B 10)

@ ittt

WAES (SOFERBH, 4~5 i, ME 2 PURE, (KEH) 460~500 g) (2 14C fZEafk—
TvA U BEEIIL T BiEgRHERRO&RES (1 H 1B, 1.14 mg/kg (A8E) L, £
L 6 Kl OPEMY)H O BEHEEZ R — kIR v TF L —a v o o2 —ik
IZ - THE L7z, YE T OREHEMITE 1 BB 0&RS5% 6 Kl Clok5&
D 82.7 TN 91.2 %73, 24 Wi £ TlZ 98.8 KX 104.6 % it Sni-, £7-. #7
Bl H O 5% 6 RFfE E TIZ 102.5 LT 105.3 %23 JEtt <7z, (/7 10)

in vitro |IZH 1+ B BHERER

T T A U DRFEERI KT D REMEIC OV TG LT, bR EZ&Tr 9
FEEED 7 L Ry G fESR (X v, MU TV L MU v, AR,
T e A u BT ar T —8, C1 T I a T T —8, KU IF
VTV T =B RO LT VT —¥) ZHWT 37C T 20~38 B, &K & s S
B, S THX—"—ru~v NI 74— EEra~ 77 0 —KOAKE
RUKENZ K-> T2 T~A v v OREMZ ST LTz, L, 7T REemH
T2 BORIEE AW, 2 TOEBRFEEOKSRIZBW T I <A v U NRZE L
DOFEFMRH I, BERICKD0MEMIIMT S oTz, (B 14)

%E

D K

K (T2 RL— A, 5 BAEEE 3 5E N O 2 SR/ 57, AER 20 kg) %

12



MANT, = T~A % 3 RIS (BERE 20 X 100 mgkg) L.
PERARBR AN 20 S 7z, ARBRK TIE I, AR, . IR O RN AR
ML, EREHIBIT D= T~ A PV VRERNA A A — T 7 4 —Ic XV llE
L7z, &RBHZIBWT, = T~ A VU REIIMHIRA (0.16 png/mL) Kiii Toh -
o, (B 15)

TR (F2 RL—RFl, 13MER, PR E 49 kg) 2T, = TF~vA >
Z 7 ARMVREE S (RETERE 20 i 100 mgkeg) L. ZERERBRNEMm S, K
SHAR] (21 B) &, ME, AL . B OB TIEN 288 L, &kl s
HLLTRA VU PRERNAA A= T T T 40— XV HIE LTz, 20 3T 100
mg/kg DT T~ A U hfah L Th, IREEERD bR Lo aalbioks =y
T~ A VURBEIXEERA (0.025 pg/ml) KiiCTHo7-, (B 16)

@ %8
W (WA, F14EEN, 5 PIMER) ZHWT, = I~A % 9 HMIRE
Be5- (REFREE 20 0% 100 mg/kg) L. FRERERD M S 7z, Hf&hBes 0. 1.
3. 5 KOVT HE&IZ, ATlig. B, AP, MERG R OMMSE A4t L, Skl 52—
VIRAVARE RN A — N T T IV HE LT, #ER LR el
WTC, T T<A VUREITRHREAR (0.15 ng/mL) KiEThoiz, (B 13)

W (MR, 3 Hilis, #E 8 PUFrS) ZHWT, = F~A % SHMIR
A5 (REEFEFE 10, 20, 50, 100 XX 200 mgkg) L. FREERERNFHEhE S 7=,
#5.0, 24, 48, 72, 96, 120 M (X 144 FRERIC, A, e, A, AENE A OuL
P L, Sl BIT 2 or I~A V V VBEZ A A — T 7 4 —I2 &
VIE L=, 200 mg/kg AMEREHA GREDOIASEE 0 B oA, T (114 10138
ng()f)/g) KON (73 & 88 ng(M)fi)/g) 2z T ~A LU DR HILD D,
P TR 06 FRRETLAME. FTIEU RS 120 HERILAMC EEFRA (25 ng(Fifl)/g) K
7o o7-0 AL TENI R ONMSE T2 C ORI CHHIBARR Ch-7-, F/-. B
DOHERETEIINE IR & 725 10 mglkg USINEREHA GRETIE, IREKEHZ I HETO
AESRHRA ARG Ch -T2, (B 17)

5. MEEEDIEABFERUS AT
(1) EABF

T TwA VL, 7T NEEREICHEEE AR TS, 7T AR I IR E
BIEE AETRER, (B 18~22)

TUTVA T EREPHAL L TWAPEME E LTI EY 7 =" (ramoplanin)
DHHIVTEY . PUEEEOEREF LR— B2 N TN\ D, (B 23~26) =
TA VU RONTET T =0, BB OMIEE A SR T 57 F K7 U B ARk
WRROIEEPREYA Lipid IT &, mWEFEC L VAT 28RO LN TN S, (B
24, 27) Lipid ILIZX7F K7 U B BRUCHER N T A7 T a7 —8 (TG)
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DHETH D=0, MEOMIEEREICH D LipldII il I~ v EOTETS T

=UDREG LT, EEO Lipid 1T 25 TG (g e < 25720, TG I XL H~7F
RZ7 U D BlElET L BN TS, (B 23~28)

(2) fEADER4 7

T T~ A T OPIEIEMIE, MR OMIEEO G A HE L, AEIIERT 5,
6. HIEARY MLRUBRZEEOS
(1) TVSIAPVDHREARY ML
RUITTT LT, = I~ A T UTEAT RUEKE, (IR U ERE, ek
WSO 7T AR D Z R L, 77 AR ORI, Pvex 7@, Kb
W) ([IHEER 2 RS 2o T-, (B 19, 29)

BB
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F1 TUTVATLDOHEANRYT ML

77 LG kA e/ EAMLIERE (MIC ; pg/mL)
Bacillus subtilis PCI-219 1.56
Corynebacterium diphtheriae 0.78
Diplococcus pneumoniae type 1 ~1II 0.78
(Streptococcus pneumoniae type 1 ~1II)
Staphylococcus aureus 209 P 0.78
Staphylococcus aureus 0.78
Staphylococcus aureus 1840 0.78
Streptococcus pyogenes E-14 0.39
Streptococcus pyogenes Dick 0.39
Streptococcus pyogenes S-9 0.39
Streptococcus pyogenes NY-5 0.39
Streptococcus viridans sp. 0.78
77 Ltk R e/ NEARRIERRE (MIC ; pg/mL)
Escherichia coli Umezawa >100
Klebsiella pneumoniae >100
Neisseria gonorrhoeae 6.25
Proteus vulgaris >100
Pseudomonas aeruginosa >100
Salmonella typhosa Boxhill-58 >100
(Salmonella Typhi)
Shigella flexneri EW-10 >100
Shigella sonner EW-33 >100
Vibrio cholerae >100
(I w4 | 50%m/NE AL RE (MICso ; pg/mL)
Bacteroides sp. 64
Bifidobacterium sp. 0.5
Clostridium sp. 1
Fusobacterium sp. >128
Lactobacillus sp. 0.5
Peptococcus sp. /Peptostreptococcus sp. =0.06
Prevotella sp. 4

( IPNIFBED IS

(2) MRETHRBFORREICHT HH/NERBELEBE (MIC) D57
AR TEEHRIM) TH D728, HRETDFHBFEDORIFEILIR Y,
1978 FIZEWIZBW T, K (37 #R) KU (53 k) DIHLENEMH KD
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Streptococcus JEFE KT HT T~ A 2D MIC Ziia L7=fESR. MIC D4l
FNEN=0.05~3.13 X1 0.2~6.25 ug/'mL TH VY . ETOPREN T T~ A
(2R LT, (B 30)

[RERDFA Z 2 H-42 D 1980 I T 72 & 2 A, KK 145 BEL O K 91 #k D
Streptococcus JEFEZxT DT T~ A 2 DMIC DH4ARILFIFI=0.05~12.5 &
0.1~6.25 pg/mL TH Y, 2% LT T~ A VAT DREMEICEB T A B
2otz (BH31)

(3) EEMRRURSREMERREEISHT S MIC OHH

TUIRA VU EFATEAFEIFREETHY . ZNOICHKT DR R
JFRiE & LCiX, 77 aBEEThHLI D v any Z— HILEXT KT T LG
W Co D Clostridium perfringens 1355, £, FEHNESMEOFEEME & L CEHEE
PRI T LREMEE TH D KIGE L O 7 LGHEE Th D EKE Th 5,

VU LEOEBOHR T, =T~ A AT TR T MOKRBEICS L CHIEEH 2
7 ole, A Em AT Z— 3 APIEIEEIC T 23S T STV YY,

— 5 BEREICRT 2= T~ A D 50%ke/ ME B FHIEEE (MICso) 13, 4 pg/mL
EHEENTWD, (B 29)

F7-. ENIZBT DFEHKD C perfringens DT T <A 2 KT 2 HAR
PERBRIZOWTIRD L) lERH D (K 2),

1979 FZENITE W TEM LT L OB OEILENEY I D C. perfringens (68
RN BT #R) D= T~ A NSk DS MEZ AT, K OSSR RRIZ A5
MIC D51 Z N =0.05~0.39 pg/mL K TX0.1~0.78 pg/ml TV . 2Tkl
BRI RS R R L, (PR 30)

1990~1994 #-F T 5 Ffiz, EREHIZIBWLTHIMER (RE 7~10 H) DA
O LE N U IBEIY) 2 BB U C EBRBUERZ C. perfringens D73 BEA1T -7,
ZIVE OSTBEREN T 1990 4EDDIIEIC 64, 97, 192, 247 KN 184K TH Y, Aot
T 7184 K ThH o7z, b ERDELBERIIKIT D T~ A 2D MIC D434l 0.012
~0.78 pgiml Thr-7=, O MIC ORBEEIE. 1990~1992 475 0.195 pg/ml,
1993 425 0.39 pg/mL, %= LT 1994 475 0.0975 pg/mL Th -7, £72, 1979~1980
AR TR 1984~1986 FC R HFERN BB S iv7e C. perfringens 60 #£ K O 80 #RIZ%9
BT F2A D MIC OHATEZEIER 0.2~0.78 pg/mL & T} 0.05~1.56 pg/ml
ThHO., ZIHD MICs % 0.39 X Tr0.2 ng/mL Th-o7-, LLEXLDO ., AAENS
Besiiz C. perfringens \Zxt 4 D0 T~ A ¥ ORSHMEIT, 1979 05 1994 %
TRELBE LT RNWZ ERRD LT, (B 32)
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#2 ENORHBEEN¥ C perfringens \ZxfT b T~ A 22D MIC OHER

MIC (ug/mL)

Sy (N SIBERREL 57 A MICso | MICeo
1979 HILENEY) 57 0.1~0.78 0.2 0.39
1979 ~ AHA 60 0.2~0.78 0.39 0.78
1980

1984 ~ 80 0.05~1.56 0.2 0.39
1986

1990 64 0.05~0.78 — —
1991 THIEE N X 97 0.05~0.78 — —
1992 V3R 192 0.1~0.78 — —
1993 247 0.1~0.78 — —
1994 184 0.012~0.2 — —
— T —HL

7. REMEZELCHTREMED HS £ FAREEMERUVTOEEM
(1) BET S E FAREEMEOHE

T T A VAIFESEHOEERRIN & L CORERNRO bNTERY ., BiAE
RO SAERE S LCMER STV, BT 5 NAbEEYE T, =
I~ A EFU U TG OPUE M E K OERIRET 2 A 2 PLE M E DS, 8
TUTwA v E R AL C A RN B D, FD XD e RERRERAI L LT,
1R T LA TV, aVRTFr RUIFV B Nravf vy, X
TR A RN TET T2 N5, (B2, 33, 34)
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X1 N hT7vy, alJRFo, RYIF U B, RNravAvy, AT h~A 0 Kk
WI7ET T = OfE (B 35)

—WL | N R T o) AT
TS CH, " )ci
s i
HoN N ij;( Qk {T
M
His—b-Asp—Asn LTU NHZ NHZ o Nt/\ 3
p-Phe c o-Glu COlistin A : RZCH Ho NJ\Q\
IIe—D-Om—L)Ils—a—IIe Colistin B : R™H Hs e,
7312 | CesHi0sN17016S 453+2  Colistin A : Cs3H100N16013
Colistin B: Cs2HosN16013
—fxg | AU IFT B A=
3G . /@
ey ﬁj%f Y 7 {T
R }L!
7312 | CseHi00N16017S CesH75ClaN9gO24
—fx& | T AT TETT=2 A
*%ﬁit qﬁ < \? cH;
H/YO I:E Jk/ E cH3
~X r;r e %
T dw%www
Q ¢ ¥
731 | CreH101N 17046 C119H154CIN21040

(2) BET SHE FAREEYDE L DOXREMEIZDLT
ToIwA b al) AF L RYIFxT U BXIIE T b~ A Vv & DOROAEE
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PEERANTZR LRV, T T~ A Vb IR OPAEWE CIIPIE A by
VEFEFE b B0 5, 2 ZAF 0K 2520 Bl MIEIMED U RN ED Y
UHRE LGS L BEE A E L CEEEME A A XS EREBA L. X7 v A T,
7T MGMEE ORI & AE S L, N IIRBA B S 2 ER A4 5%, 2
O OHAEYEIZFITHIIEICA/ER L, MlaBED7"F K7V B AR ERET S
TUTwA VY EERAER R D LG TS OFUEWE L ORICA LR
WEHEHIZ N D, (33, 36~38)

N R TV RO avf L, o d~A Vv & RRRICHaEE 7S K7
I BGRDOY ¥ R4 7 v (Lipid cycle) (Z/EA L ClilaBEA Rk ZfHET 5 Z &l
X0 7T ABHEREICR U TERT %, &39) LavL, 4.k~ 7=k 5z, =
VIRAVUNRELY E RYA 7 DY v RPREYA Lipid ILIZHES L TRTF K7D
71 DEREET H2DIZR LT, /32 87 13 lipid pyrophosphate O U g
bt (PP-lipid — P-lipid+Py) #FfHET 5, (B39 ZDoZ &b, =0 I~<A
U ENRY N T UAIER RN R D720, TS OB ST e &
I END, F-, NvavwA o AInr I~ A S URRRICSTTF R B URTERMA
Lipid ILIZHEET 508, N a~A i3 Lipid II O_7F RREED D-7 7 =/L-D-
T 7 =S LT T NSRBI ELET 5, (BH39~41)

72, MEEEDRTF K7V o DERIEEZVEREFT L TR AR~ A U 3H)
WAL, ARPEAEOE NAEERLE LTHEHASNTWS, (B 42, 43) FRAFR~A v
ViU TwAT OO EMMEICE T A HMEIT RV, RAKR~YA 0T
UDP-N-7t&F LU ah I LR AKRT ) —)LELE BRI S L. flasE
BROVHBEPETTF R 7Y B DEREEL, =T ~A v LIIERET
BB, RARSA T AZOWTHREMMEIT 2V EHEE SN D, (BR 44)

IO =TV A T EEEPNELL L BTEEH O bR 777 = 104,
b MNROAN <A 2 UMHGERE (VRE) o8 o~ 1 3 Uit R EKEH
(VRSA) IZbHEENEZ RS Z b, Nva~vf vt o277 = OFERSIT
HipoTWBEEZBNTND, (B 23~28, 45~47) ZDZ b, =T~ A
ATONWT N av A T E ORI EMMET RN B X HD,

— T, TS TP a~, v EREMEE R LT, Z DM
BATH D &L ORED—HH D, invitro lZBW T, BEEMMUEICELY, 9277 =1F
FETFC 16 Uk L-dit 7 RUEREICB W T, 7877 =0 MIC 8 0.75 pg/mL
N5 8 ugmL FTEAL, 277 =0 00EEESE L, Nravs (MIC: 9
ug/mL) KOV A 2> (MIC : >32 ug/mL) (26 ZEMMEZ R~ —F, N h T,
RAR~A v a7ty o O 2n~<A 2 %0 MIC 12 L7
Zo Z OMPERROMMIREE L, B IS P2V T, JFRRL Y b 2 FDEX Lo
TEY, MEOBERD 3/4 FREL/NEL 2o TW e, £z, ZOMMMERZHTENEY)
EHERINTT 18 HAkNEEZ 45 L ML L= T 7T =0 ROV a~< A v O MIC
3 12 ITAKFLTCWe, UL, T 7=V bR OO a~ A o & DARFE
MPEIZ B3 2 BB L AL FRIZREE TSI IR CTh 5 L OBLENHE STV D,
(B 48)
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(3) BEY HE FANEEVEOEDMERUVERE
ORRAYZ 22

N RFUATI NV NIV AZTRGE L TR EL 9D R T
DIREMTHY ., MEOXTF RZ7Y B AAEKRZBICERL T, lipid
pyrophosphate Ol U > b (PP-lipid — P-lipid+P;) %BH5Ed 5, miRo X
I, =T~ VAT Lipld ISR L CHBEERZRTZ b, NV T
VRSN ST D, (B 39) NV R TV AR, AT RUERESCL Y
K72 ED 7T MGMEREICHT U CTHIEER Z2m L, 328 U TR R RS RO
GG D X 9 72 EEGYE OIRFRICRPTEA S b, (R 49) ERNTIE, 545
Ffaehsi & L ChHER STV 5,

@ aYRFY

aYAF R, aVAF A (RYIFT U El) KOV AF B (R 3%
T E2) BRDIBEMTH D, 2 AF AL, MIEIMED ) REECHIED U
JEE LREA L, RS AR U OBt 22 2 D1EA 2R D, T OMEFIIRED
T, REIRE. KIGE., RRESO 7T AEEEICRRNICHIEER 27T, (B8
37, 38) BifE, B NHAO=a U AF U MAIL LT, Wilga U AT 3R~ 7 24
ATV R TV EORAINSNAIE U ORERYYEIFEH STV 5, (&
M50, 51) F7-. 2 URFURAZ L ZVRUEET N AL, IBECE TSR D
IBHHFINT Y 2u~A 2o XIrn T L7 x=a—LEDEAFIE LT LETi&h
THY ., TOWMETIRZ, REER, ZRE, Rk, AR TH D, (B 52,
53) F7-. NARAE. KIBE. RFEIC K DGR 2 #E L L TEA ST
W5, (B 54) 7ok, 2V AT UAFENCTIEEERSING &K OB A EE S & LT
HEEH LTV 5,

@ RYZFLUB

AU IFT U BlE, 2V AT EEERICEELL, JUEAY SV EOVERET
HIEIFFEETH D, (R 36) EIHMLE L THRY I X0 B fiE N ARSI TE
V. AMJFIEREFONGE AR 2 HGE & L7 RE 3R O S RYYE, IME - 25
Fe ORISR O RIS 2 FE & L7Z#E RN AR S W5, (6, 7, 55,
56) &= & U CHIE MR RO EEM I 2 b A k=3 2 Lo L 0 HEICERT %,
RNU ¥ B WEEEITIRE, KIBE, RERE, =7 a7 2 —%D 7T kA
PR IOk LIETER 2R3, (IR T) EN IR K& s H =35 &
L CIEHEH S TUauy,

@ N>avA4Ty

NoavwA NI 7 ) axTF RROGEME THY . EITFRTIVD A
HERDOFIEIMA Lipid II OX7F KD D-7 7 =/L-D-7 7 = k&G L CrlfuaE
BREEL, 77 AGMEEORIEAZ LIRS 5, in vitro lZBWTC, 7 R EREE,
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LoV EKE R, MREKE. BEKERE. 27X NP U L@ (Clstridium difficile
BEte), 77T /)<ABAKLDNT 7 "ARFHVRIZHE T EZR L, ATV Uitk
W7 RUEKE (MRSA) I A TH S, 77 LRMEEIZIIPIEEEZ R S22,
(B 40, 41) Nrav A vide PHERG E L TARSUTARHECTHER S
TW5, [EWNTIEERRIM L OB IS STy, (BH41)

® FTh<a4Ty
2T N A VATBRIRY BT T RROFAEWE THY . 77 LGIEE O
EREE L e NTBEEAL 2 i S, 77 AR U CRRERIER 32,
ENTIE, FIRERNHAORIFILE LT, ¥ b~A v Ad@Eo MRSA (2 X 2
SE, BYE LN RTEVERERYYE, IME - ZME K OVFIRRIE O —)Jgge, O
HA - JBEO "B E RIZ, FOMHNGRO LTV, (B 33) ENTIE
BRI Je O RS S IIE ] S Tunveny,

® SET5=V
TETS T2V TET T = A FERRpE L= T~ A v EREENERLL
PIEERH OB LR TH D, 777 =037 T LB EREICHIEEEZ R L, FF
IZ. b MO MRSA, VRE ° VRSA ICH A% TH D, (B 23, 25, 27, 28,
47) BIE, KENZBWT C. difficile EGYEDIEEER & LT Phase T FEARRER)G
HINTEY, ERSMNIBWTE NHEREGE LTEHITWRY, (B 57)

8. FHIMERER UVEAITHERERFICEET 515
(1) mEESICEET 5K
A  in vitroiRER

b FOJRERHCREEG T RUERE 4 #R & A7 RUEREO 1 EERKZ v, =
T~ A T O EMATEIT IO TS 2 — 2Rt L, 10 RS 2 Rl gk
B 7= 4 C OB MIC 73 0.05 pg/mL 75 0.4 pg/mL (2 F5- Ui, UL, —h
5 OHERIVES UTZMEIIARLER O TH Y, = T~ A VBRI AR
D EENSD MIC ITEEFNIREST-Z LD, T T <A 3 OMHEZS Sk
LIFEB 2T 0Tz, (B8, 21)

7 RUEKE ., Streptococcus pyogenes N (N Streptococcus pneumoniae %
W, 2T~ A T OWERYEIC LD THEES N — AR LTz, BT R
BREECIE, 24 FOHECLARRIC 64 50 MIC @ ER-2E80 BNz, —J5. S pyogenes
SO S. pneumoniae TIEMMHIERSFED bl oTz, (B 58)

FEHK 1R R1IEEOE 3K o7 RUBKE EHET RUEKFE 1
YRR A VT, =0 T~ A v OEEEMATEIC L 0 TEES 2 — 2 Z2Et L
7oo M 10 B £ TITHR L 722 TORKRO MIC 7S 4 f5E T EA- L, £/2, Z
DFELEHFKD 6 FERROMIMMREE =0 T ~ A o VBRI HC 10 kRS L
T, ZOMMHENEENT LG LIZE 2 A, £D 55 5EETIIZ DN REE S
TRV, BELLMETHD Z LR b, (B 59)
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@ invivoRER
a. EBREIZHITS invivoHER

TR (T FL—AR, 2 SEMEES 1 SE/RE. 5 ) 12, =T~ 0
XX 20 pglg & 7 AMNRERKGSE L. 1 HEEOEMBEED, EENSOEELT-
Streptococcus. Lactobacillus KO C. perfringens D4 Fifiz T 7 ~A 2 0,
1 KON 5 pg/mL ZHIN U 7= B s ThsE L ¢, FNCH O BRI
BOE& % J~I-, Lactobacillus 1%, =2 F7~A > 1 KO5 pug/mL FINEGH
IZBWTHET DKL) >T-, —JF . Streptococcus TlI—>F7~A4 2 1
ug/mL OFRIEEHIZFEE T DR L7228, 5 pg/mL USINE-HICRE T 28K
2o te, C. perfringens \ZOWTIE, = T~ A L U BININOSGETH->TH
FIRD BB D LIV oTz, £lo, =2 T~ A T 2RI U8R 6 55
STz Lactobacillus }2 () Streptococcus DA HRED MIC #HIELT=L Z A, %
DIANAT & A ERAUT A BRI T2, (B 60)

b. BAMZHITS in vivo RER

1978 FIZENIZBW T, =y T~ A 2 L XT AT T U YSINfakh 32 i
WIfaELE 1D ERE L WD 18 23T (K3EKIG G-« 4 D F/dhfs,
BERCRERD) < 1 2P/ EHE) 70> 538 & OMROFEFR B H- B L. Streptococcus.,
Lactobacillus, Bifidobacterium, Clostridium. Bacterordes. Fusobacterium,
Enterobacterium %% 7L, =T~ A D MIC O5ARET~-, =T
~A T CRIMEOERIND £ 6 6 OEEIZIW T b [FA— D B S 172 D1,
HH Sk TIL Streptococcus Mo (¥ Lactobacillus. WK 3k Tl Lactobacillus.
Bifidobacterium " Bacteroides T ->7-, O T~ A 2 ML
HIRIMOGEIZB TS MIC OSfAEHER LI-L ZAH, =T~ A v ORI
IR < IRIERRDO NN Z — v BR LTz, (B2 30)

FROREND 3FEHE, T2 T~ A VU NUIT AT T RGO RN
FALEF A AR LW D 35 10 2T (B3RS - 2 2 Fn/@hipfs, MEReECo IREE)
1 ETERE) 6 BEOIKOFEM B2 BRI L, 3D Lactobacillus.
Clostridium % ) Streptococcus % /7#f L. =2 7~ A 2> O MIC /734 i ~T=,
ZORER, TR O T~ A 2 IR OERINOS G122 T MIC O453Af
IR LI2 L 25, R TOWHBRERIZ OV TERFR O T~ A 2 RO A
(ZREERR < L IXIERIERD MIC Do3Ai D/3F — AR LTz, (B 381)

(2) ZEMEICBET 58
@D  in vitroiRER
t MEDOT R IV A7V ARV A Ryl i~ A v,
/a7 LT z=a—)b, w7 a7A RREVEWMEKRRB-T 7 & LRGUEWE I
ZoRT AT RUEKE 100 FRIT= 2 T~ A VAR EZ R L, 236 OFIE MY
B RFEMME A T RS I o Te LA I TVWD, (ZHR18, 21)
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F72, b I oo\ T RUERE 78 #RiL, =V Ar~v Ay, =y
VoG, 77 oA 27 U ROWEe KRR ML h<A oD MIC D434
NI ER L, FNENOEFNKT L ClifE (3100 pg/mL) %7~ EFRAS 25 #k
PLEREO LN, LL, 20 78 EiRIZXT 5= T~A D MIC O4ARIL
0.5~5.0 pg/mL TH-7-, (B 19)

(3) e R UERMERERFICEET 1R

T TvA T ORI FICEET 2 #E 30~ 7,

b MEMICE N D% < OHTEMEWE ORI, P A PERE DY afs
DNA NREAT D Z LM SN TS, FZEDEEHET R/ Sy AZBN T,
ZOHRIAEERBRD DNA O—FHBNRAL, Nra~vA VUi aTOX 7 b
FF RPFEL TWTERERH Y | TR Ly ORHME 235 S R NATE Ot
B TRV IABZRR L, ZNt b~ERE L TO L RIEEMEDRIB S LTV 5,

T T A v ORGERFRIIEERR A E IS T H D, =T~ A
U DAFERIZH DT D T~ A v UMSEG TN E EN TV DA
I, T T~ A AT OWT b FEIAFICAEPER 3 DNA JBADATRENEIX & 5 203,
BRI U TR ~D = o T~ A o USRS DOIR A DV T ORI T
HIVTE LT, F BB ERR I 31T 2 TR S T OIFE IR LIL TR,

(18 61~53)

9. N\Y— FOHEICHRDIRE

T T~ A T 1976 FFEICHEERIMICHREE SV TSk, Faofithifig & LT
DMEAEN T DPEEWE THY . BHERL L O NHEREML S LOIFEHR S
LTV,

T T AV ATIBEREC AT RUKESED 7T MGEEICHEZ A U S5 ]
REMERN D B 23, IBEREICOWTCIEm T~ A 3 MR IS B 2 Wi 1345 B e o 7=,
TUT2A L LREENELL L T\ TET T = AZONWT, HEREIC I W ATH
(I 2 RS L7257 RO ERE N A a~ A 2 O RLE DMt 2 5 L= & o—
WENHST-N, ZOWFIIARATH -7, ZEMMEICRET 23Tk, & NAPUEM:
WE L OMICRZEMEZ R LI E W) IGO0 o7, BIZ, 7 T7=FE

FESED VRE ° VRSA bLHIEENEAZTRTZ Emb, mo I~ bR o, v
& DMNCAZZEMMEIT 2N EB X BTN, = I~Af v envav,f v EOROR
ZEMPEIZ B 2 E RIS O R 7z,

WHIEEHIX C. perfringens \ 234 2 FA S MR I B W T, = T <A 22D MIC
ITEVVMEDOEETH Y, RELRB(T -T2,

ZDEIT, mTA VIR EOHHERH SNDTENEE THY . BUEENT
B MIEH SN TW D HIEMEDE &V IERRT 0 872 5 2 & B ZEMME T 720 & HE
HEN7=28, ZHUCEET 23S e oz, LovL., BACHE H SR 23558
DHIVTWRNT ED, BiE L TR Mokt UCTREEE EOEER T & 7225 rlgErED
b B HAINMPER 13720 & W L=,
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I. BAEECEE

TUTA VDR EE~DHERIZL Y = T~ T UMHERE DN ERIR X35 FTREME X
BETERVN, =TI~ 0Pk NHEREME LTEHAIATW NI &, =0T~
A OERETFR e MIERH SN TV A HTEMEE & 805 2 EE0 D, FEFET &N
P—RITRWEHIWT Lz, Lo T, v I~ VUV aFBREIER+ 52812k -T
BER SN ERANMERE S, a2/t LT ORI A 5.2 5 AReME T T & o2
ELEZT-,

B, NravA YV UEDOE MUER SOV DHIEMIE & DA 2T o 3Rt
PRI BT 2572 ROV T, BIRER T+ EIEE ARV, U A7 EEERSC©
B DEMKEEBIZBNT, BIEEHSCT =2 o 75 aiikee L CHEiT 5 & & bla, 5l&
X THFROPNLEIZZE D HRE EEZ D,
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The Merck Index, 15th Edition, 2013:660.

HALEE Web : JST OFLAWEEE DB [ H AL EREE ] MR —E X,

Higashide E, Hatano K, Shibata M, Nakazawa K. Enduracidin, a new antibiotic. I
Streptomyces fungicidicus No.B.5477, an enduracidin producing organism. The

Journal of Antibiotics. 1968;21:126-137.

Asai M, Muroi M, Sugita N, Kawashima H, Mizuno K, Miyake A. Enduracidin, a
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CE. AR Y IF% 0 BES0 HHAL [7 7 A %—) [ [7 300 HHEAL 17 7 A %
—.

EIShA L H Ea—T r—h gAY IF 0 BEE25 THAL [7 7 A —] 2013

9 HUUE.

BWEELZESR. BNE LT FOWRICREL KET 5kt 2 iR E O
BEEDT 7 AHFIZHOWT GE2h0). 2006 (2014 43 HE).
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Gly-D-Ser-2-(3,5-dichloro-4-hydroxyphenyl)-
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2-(4-hydroxyphenylglycyl-D-seryl-(2S)-2-(3,
5-dichloro-4-hydroxyphenyl)glycylglycyl-3-[(
4R)-2-amino-4,5-dihydro-1H-imidazol-4-yl]-L
-alanyl-D-alanyl-2-(4-hydroxyphenyl)
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dihydro-1H-imidazol-4-yl]-D-Ala-4-hydroxy-
L-phenyl Gly-D-Ser-3,5-dichloro-4-hydroxy-
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Ks : 2-(3,5-dichloro-4-hydroxyphenyl)glycine
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imidazol-4-yl]-L-alanine
3-[(4R)-2-amino-4,5-dihydro-1H-

imidazol-4-yl]-D-alanine

A: R=CH3\ B:R=CH2CH3s

Ki: a-amino-4-hydroxyphenyl acetic acid
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acetic acid
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(2-iminoimidazolidinyl) propionic acid
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