HIEME Enduracidin B8 % MEFRIPFFE

HREE=

PEET BEFR SHRBEA FEET

RMERKRE BWEWFUE

& L & &

Enduracidin % 1964 £REE XM EEMTFERTO
25H, KELE XV EEMOLE,» LI hic | BHRE
‘& Streptomyces fungicidicus No. B 5477 D #fk X h i X
IiEEERIRT 24 FEREYE TH 5,

B#EL L bk - o Enduracidin (LT EDC L #g3)
BT AEBIIME, L CHEFNRFLTLOTH
50, BEFTEEORI R X EIRE LTRET
%o

L Hi#EARY FF L

R FHE O RBE R 2 B OB R R FR
kb 37C 24 BRE O B HEBRILEE MIC T
Kb,

feds, EPHIREERE MHABRE, o7 7V 7TEC OV TIX
102 Mo W s RES M % , IR BRI BRI D\ Tk G- C 55
Mk, FRMSHEROEBRE, XY ) AR, v
=B OWTIEF A 7 Y = — ABSHEFS A B Lot

£ PFEARZ LI A

FRECLDWE LI, TORBMIEICRINB L
K THb, 377 BEEEN 5 EDC i3 iz
B mEHRE, MARECERTHECERZ®ARL, W
Thi 0.045~0.09 meg/ml » MIC %R L1, 7 Ko
HREFco>LTid, BE Y Ny BRE, 209-P, <=
Vit EE 7 K v ERE No. 80 (Penicillinase pEA=#kK),
HET FURKESFLE RUL Newman #, @@ 7 F
TERE, veVvRT FORERSIZOWTARDS &, 3T
0. 19~1. 56 mcg/ml DOFIFRPIC MIC 2338 b te, *
127 F Y TEICOWTIE 156 meg/ml, WEER, RE
B 2WTiE 0.78~1. 56 meg/ml DRZF AR LI,
TIEEROWGRE, AY ) 2 AH, v r—FHiC
DUV T <0.39~0.78 meg/ml DRFH AR LT 5,
FEREE 607 1% LTix 6. 25~12. 5meg/ml THot,
—h, 77 AEHEECOWTIEF A+ ) T EOWEN
12. 5 meg/ml, BHIE4EAS 50 megiml & s 7r b Bk
2L, E0fts 5 AEMRELAABE, T=a{y
£~ EWH, #FIRWE, v ExT
HE, FREFAES ST oW TiE 100 meg/ml L) Fo» MIC
TIFEAERZERR DI IehD

77 ox=5H,

o
& & ‘ MIC H & & MIC
: o Il EEARSET koHE

Staph. aureus 209-P 0.78 | Mpyco. tuberculosis 607 25 (=249 % EDC 0msi
Staph. aureus 80 PC-R 1.56 || Escherichia coli Denken >100
Staph. aureus TERASHIMA 1.56 || Escherichia coli NIH >100 1966 £ 4 F LIRE B Aok
Staph. aureus NEWMAN 0.78 | Aerobacter aerogenes >100 ERRE X V5 INIRES Py
Staph. albus 1.56 || Klebsiella pneumoniae >100 ERE# 100 iz x§+5 EDC o
Staph. citreus 0.19 || Proteus vulgaris >100 B A Et L,
Sarcina lutea 0.78|| Pseudomonas aeruginosa No. 12| >100
Str. hemolyticus S—23 0.045 | Salmonella typhosa T-287 >100 H1 ERAET ¥ v RE (101

. %) Xt + 2 EDCO Kt
Str. viridans 3.12 || Salmonella typhosa H-901 >100
Str. faecalis 3.12 | Salmonella typhosa O-901 >100 A
Diplococcus pneumoniae T 0.09 | Salmonella enteritidis >100 7r
Cory. diphtheriae 1.56 || Shigella dysenteriae >100 :Z
Bacillus subtilis PCI-291 0.78 | Sh. flexneri 2a >100 ol
Bacillus anthracis 1.56 || Sh. boydii >100 2k
Clostridium tetani 0.78 |\ Sh. sonnei >100 20k
Cl. botulinum 0.39 || Neisseria gonorrhoeae 12,5 Job-
Cl. welchii <0.39 || Neisseria meningitidis 50 TE T

MIC mog/me

(MIC mcg/ml)
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%2 1966 LEKAMBR7 FYREOHENECH T 5 RIUESF
\\\\\\Efffi £0.005| 0.011{ 0.022| 0,045 0.09| 0.19} 0.39| 0.78 1.56| 3.12| 6.25| 12.5| 25 | 50 | =100 f& %
PC 8 4 8 6| 11| 7| 4| 7| 6| 7| 38| 5| 6/ 15 98
CER 1 10 | 21 7 1 15 22| 12| 3| 1| o| of 1 93
| tC 4 5| 41| 5| 2| o] 2| 41 | 100
# | CP 1| 4| 43| 46| 12| 1| 10| 2 9%
w | EM 41 1 1 50 8| 1| 5| 5| 2| 7| 2| o| of 26 | 9
SM 130 1] 18| 31| 13| o 1] 3| 3| 7{ 11| 100
" | kM 1| 17| 84| 2] 16 of 1| 2| 1| 7 100
EDC 4| 2] 63| 24| 8 101
(mcg/ml)
#3 HEICBIZTERFORE Cephaloridine (CER), Tetracyc—
Staph. aureus 209-P B S AL AT line (TC), Chloramphenicol (CP),
cont Erythromycin (EM), Streptomy-
MIC mcg/ml 2.5‘1.25{0. 620.31’0.15’0, 08 2.5‘1.25‘0. 6200.310. 15/0. 08 cin (SM), Kansmyein (M) 4
S |- = —|t+ A+ s = — )+ ARRCHEBRE L, Sh OB
6 - — |+ 4+ 1= - 4+ + 4| + S E SFITER & DX
DWTHER LIz EDC izoh b
pH 7 - = =4+ + +|=- = =+ + +| +
BAAEDNEILBAA, SHI
LA Bl L B A e s, T LEE R = <
9 - - - =+ F+= = = —|4+ +| + L oM KRR AERED bR
50 | — — — |+ + +]|—- — —|+ + +] + Ok
iin 25 |— — — |4+ 4+ +|— = —|+ + +| + m. HEfERICRETHE
Bl |- — =+ + +|— — =+ + +| + FoKS
% I = — =4+ + +]|—- — =+ + +| + RREMAEHC RIS 5t
H, mE BHEOREY7 Ky
0___+++___++++pm1m%ge%?§ i
FREH 209-P, BESELSHINHE 7
2x107 —|+ + + + + |-+ + + + +| + Ko ERE 2 kA VTR LT,
2x10F | — — |+ 4+ + +|— —|+ + + 4| + ZORMIEICFIABILL
ﬁ T 3 D
B 2x15 | — — — |+ 4+ +|— — —|+ + +| + ThB Fkbb pH OB
| a1 pH 8~9 TRCHE N MRER
ce J— — — f— p— pa— —_—
ml t ot T AT g iemEEEOMECOWT
2x100 | — — = — — |+ |- = — — —+| + RBLALRLANOR, KR
fE T BB S\ 2x10%
10 | — — — — || o o~ _|y| 4 cESEOBSCOLTEX
Ih 2x107 #fE % TRE LI

RIE B O THARET 37C 24hr ¥
T2, TDRMTEL, K1 DT ELTHB, T
b, 7NV REEEROBRZMHIER ] TR L
¢ 0.19~1.56 meg/ml TH2kh, TORELXERS &,
1} & A ELTMORRERIBEERE & Fl—D, S HITRW
0. 69~1. 56 meg/ml DOFEICH B = Lhsb27,

ek, COBE, BAMFAHE Penicllin-G (PC),

(B7°C, 24hrs) 4 heem e EE 209-P, %

A7 FORECThOSETLEBREEC X VEL
WSO BB RO Hhi

IV. HEfEROBR

(1) ARBEEAEEGAICE SREPHRICOWT
EDC oAy ARGBHRBRIESELIEH LT
Hlt WBRIZ7 =/ —A%EE, RBELLTI VY
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£4 FERBERMERC I 2BREHR

‘Phenol EDC
a2 | 25 5 10 15 a2 | 25 5 10 15
x70 — — — — 2,000 — — - -
x 80 + + — - x 10,000 - — - -
x 90 + + + — x 20, 000 + + + +
x 100 -+ + + + x 100, 000 + + + +

RE 209-P #&Bvic, TORBIRL4CREND D
L THB, Tichh, EDC i1 10,000 EFOFFIEE
CRWT 2.5 5DOEMIC X VELIT T FOYREXREL
TWB 2 & bonbk, TOBITTTRRAE b 2BEEML
SPEFIC OV TS L1 PC-G, CER /gl 0l
BEGRE MR DIENT &2 5, BEKERN G T
H%o

(2) 7 FIBREOHIEMRCRIETE

SHIE 7 ¥ v BREE O IR % LBk X OB
Bk hEIE L - 0REMBIC ks XT3 EDC ogEs
Bt Ll ORI (a, b), @3 (a, b) KRX
RBZEL TH D, FTERUTCEHK% 0.1 meg/ml,
0.05 meg/ml, 0.0l meg/ml ZEMT 2 LH2 (a) DI

K 2-a BRSBLHFMES ¥y REOHEHRC
RiE+ EDC o8 (LED)

i

081 4 cont.

05 E o= EDC 0.imcg/ind
oEDCO8meg/nl

04+~ /,l

03 d

a2r

ary

y , ) X ) “‘—T—_,_fﬂffﬂmﬂ/ﬂrﬁ
4 86 12 16 20 M4 50 T hr

K B

R 2-b EERAMES FIRYE S © v REO MM R
R+ EDC op@ (£8H)

3 J— EDCO. 05mc’/mly EDC ao/mr;/ml
% 10 %’ /Cont'.
WO g
& 4L
o, (EDCOMRAEO meg/ml)
N\
z SR EDC0.Imeg/m4

5 1z 6 20 24 S0mr
+ 8 6 i 0

(37°C 24 hrs)

<, HBETIE 0.1 meg/ml Wi\ Tid 74 BRI % C
TR LIcANE & A EHETEILERD bh TEe it HE O
ENR bR, —7, BRERXTFREC L D E0 & D4
o LETHEYRDD LR (b) DL THD,
T b ERREERC L EEOE LVEI 2R S
RBo LsLigsibzm EH~1/10 F 0.05 meg/ml
0.01 meg/ml DFAITLBEDORE L, LBHOBED
WTFRDOEBRIC B CLRBER U X 5 IR+
X3 & A CIEEA T TEs & & AR BT
K EF AR BADBRE, Fiehob, HRBITAME 8
FECHEM LI EAIEES (2, b)) inghbZE < TH
B, Tibb, COBASEAGMBEINEL VS, K
ANEREGEOHEOMAREDC— 7 78 & X EBL

X 3-a EBIRASHLHAGMES FyRBE oMM
%iE+ EDC o® (hEEE)

ra e,
A 0.0 me *
05+ & T2 B0 Qi

® o
04} !
03
02 |1 (EDCORRAEO. meg/ml)
0135

/ EDC d/mc:;/mé'

L & Uz 16w A w7
58w R

K 3-b RS AWM F v WRE O MR
R+ EDC o p® (£HWHK)

“# E0C OJmeg/nl
./ cont. ‘?/
1zt
&
@ " /EDCIZ&W{?,':"[
,’} gt
6t
\,
N,
44 N
AN
L \,
z \\\FDC Smeg/ml
Alt é /IZ /‘() R 30 T4 hr

[EF: Y0 M
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T, 5mcg/ml, 0.5mcg/ml, 0.1 meg/ml F¥Rin L7z,
5meg/ml FEIMZIRNTIE, NBICEFBLRE~F
BT X A2 BEOEELA R b BRE B BIRD g2
Aitz, 0.5 meg/ml¥EHNTLE, #4916 BrfE ¥ T 5 meg/ml
LA L SICEEHIRY LTP LA, Fo®i, BOY
WEABAL, FOMBIINEBLECAECTERL T,
%, 0.lmegiml TikiE & A ERBICE B AT
BOEVDRIEDLRIG -, UED (1) BIT(2) D
FEEARE HEETS & EDC 1RO HAWE &11hs
e b Bic o MOEEMBARLTVWD I L2 b,
Tichd, FEFCEACEHEFRYE LT D, BHEE
BB EALRDBRISWIAEYE L B 5,

V. RBEACSTIRAREME LOHRHR

HHBEOWIT 71 2 VICX D RBFREC L 9, PG
SM, KM, Gramicidin-J /¢ 4 @OEEMFIENE L D

DERASREPREI Lic, FORBIES, RO6TRIhS
DL THB, TOREPC L OMTIG BB L DM
EETRFHHCTTB A, & CEEGRAYET
% SM, KM 252 Tikais W B ba ki hpER T
TWB I EDBD R B, EFEREC T L ib3ie
BLHEY T 24 FEREWE THS Gramicidin-J .
DHRCOVWTIL & EFETH DR,

VI <y ZRERHBEIE ICH T D AREDE

<y AEBRNBMmMY vy ERE, WARE 7 roRE
RRUGEICXT 5 EDC DB R A BEERICR LA
Wi B %734 5L Cephalosporin—-C R34 #E CER %
XTIREEH b U C ket Uico

(1) =7 AREBRIEMmML oV HBARPECHTEIHE

EBFiE; (kB 17g+0.5, dd F~w 2l 100 LDy,
VY RER BRI X8, 2 Btk EDC 0.05

E-3 5
Staph. aureus 209-P 1%+ 5 Penicillin-G & EDCo # fi Streptomycin & o B i

Penicillin-G mcg/ml EDC Streptomycin meg/ml | g
0.024] 0,012 0.006; 0.00350.0015[ 00005 | HER 0.78)0. 39| 0.13/ .06 o_n4sin,oz4 B
0| —| === = | = .78 —|—|—|=|=|=| =

039 || —|—|=|=| = | = 039 | — [ —|—|—|—]|-
gpc 0195 — | —| || =] = | + Epc [ 0.195 — | — [ = =|+|+] +
megfml 1ooo7l — | — |+ |+ +| + | + meg/ml o097l — | — ||+ ] +]|+] +
0.048 — | + |+ |+ |+ | + | + 0.0 — | — |+ |+ |+|+]| +
0.04 — | + |+ |+ [+ ]| + | + 0.024 — |+ |+ |+ |+ |+] +

POG Mm | — |+ |+ |+]|+]| + | SM s | — |+ ||+ ]+ |+

% 6
Kanamycin & o6 Gramicidin-] & o4t B

Kanamycin mecg/ml EDC Gramicidin-J mcg/ml EDC
0.78(0. 39 0_1955 0.007] 0.048] 0.024] R 1.56(0. 78(0. 39| 0.195] 0.007] 0.048] HE
078 | — | —|=|=|=|=| = 078 — | ~|=|=-|=|=]| =
03| —|-|-1=[=1=-] + 039 | —|—|—|=|=|=| =
Epc | 0.195 — f =l —=|+|+|+] + EDC | 0.195 — | + |+ |+ |+ |+]| +
megml 19097 — | — |+ |+ |+ |+]| + megml 0007 — f+ |+ |+ [+ |+ +
0.048 — |+ |+ |+ |+ | +]| + 0.048 — |+ |+ |+ |+ |+]| +
0.024| — | + [+ |+ |+ |+]| + 0.024 — |+ |+ |+ |+ | +]| +

KM s | — |+ |+ |+ |+ + GamJ wm | — |+ |+ |+ |+ ]+




VOL. 16 NO. 4

CHEMOTHERAPY 455

M4 =2 2AEREMLY v RERRECY T 288

100LD:z0 1.P.

ddR 17305

<EDCO 05 mg/mouse
CER 0059, mouse
~EOC 0.026my frmause

. (EA'«’.(ila"cy//vuvsc

4 5 ¢ Tdys
K5 =y AERNMANRERPECRTHHR

100LDs: I.P.
2hrs %

d.d & [7gxu.

~EDC 0.05mg/mouse
~EDC L"ﬁZimg/ﬁuz/se

12 3 4 § & 7doys

K6 ~vAERMT FYREBRRECHTHEHR

30LLsai.p. ddx 175205
(5.0) ¢

109 Qa5 max ;)CEA’
0025 mgx 1
0.0125mgx |

¥
L
5y 5

0.1:9 1 EDC

0.28mg x| EDC
0.025mgx1 EDC

7 days

0}23456

mceg/mouse, 0.025 mg/mouse, CER LEE I BET
BEL7AMEBE LY, TOREKIN4CTRINRD & &
{TH%, T7ti>t, EDC 0.05mg, CER 0.05mg #
5T 100% DELEHBBELTL, EDC 0.025 mg
85Tk 90%, CER 0.025mg #5Ti3 60% L85
M EDC D ENBN TV B & & hiborn B,

(2) =7 ZRRBREGIH A PRE AT (CHT DR
KBk (1) &R 100 LDy, it 4 B M 4 RS A
TR X%, 2%z EDC, CER % 0.05mg, 0.025
mg, | AR T#HE LI, FOMMIKSCRIRD DL
(THB, -DHE EDC, CER MEDOMITILIEE K
EHERNTES SR, EDC 0.05mg 3 Lr 0.025 mg
BETIEc 100% OREHSE HRch, CER 0.05
mg, 0.025 mg DHETiL 20~30% DEER LyaiEs
hilghotz, UED (1),(2) DRBRFEE EDC pi%m

Vv BRE, IMZSEREE T LR E RS R
W kLB LERE

(3) R RRBMT K yBEBRECHTIDR
KRR BREBHILS 5 Staph. aureus E-46 5%
3% +» 7 vRUZB® S, 30 LD, HEACEHs¥
EDC 0.1mg, 0.05mg, 0.025 mg % 3@ KT
ELEBBIRE6 DT L THD, ZOBELABEL
T CER % [F—&#CEM L, FORML, kv y
IR, MRBREOBE L Rich, EDC DRz CER
L Omteh B oTwtz, Fickhb, CER 0.025mg |
B 5T 100 DEMBELYR LA, EDC Tix 0.1
mg T# 40%, 0.05mg T 20%, 0.025mg T
1095 DIEGRYE LI B SR D, 0.0125mg Tik
HBLELT, EHHRIEL ADNILA DI, ZOR
# X EDC oRRBREMC k1T 5 7 ¥ v BB 35 B
L VIR, MRBREL Ok h#inok s L rE
2HbT e, COBEL FBHWER L RBRERTHE
PYTLTVB L5 Bhh5,

VII. % & 4]

REEMBEEEDHENC RS TRRB IR FH L
FY T 24 VR4 E Enduracidin 7 B L IR SEHY
WEETROTWAEL, BEFTR D = L *REYS
7o

1) HBEARZ F5 2175 ABHEORE, B I0E
WA EH T, 5 ARERER L OEHCH LTt E
WHTHOl, ¥fe, VMR TH B EKECT LT,
PR DD T,

2) FERANCOEEL2RIR S K BRI 1004k (%)
A % < 1) 10X UTBEErk & B URS 4R
L, BEEMbsEfk il & OIS X EE R S i 7e 5> 2
7o

3) PEFACH L ETHATOFEL pH, nEX
BTN, BRECIZ2HBENERTH O,

wiZ, HEFERAORRZ SPWTIRIERCREN TS Y
T LA EHEERIIRD bR X 5 Tho,

4) AR L 0OBRBREROHANRIC OV T
BLEE AT E Toh 5 Streptomycin, Kanamycin & D
BB STt DRI R A GRS Birfess, (LEENSELIL
FoAEY T 2 A FRFAENE Gramicidin-] & OfE Tk
BT H DT,

5) < v ARBRAEEMBEREECH S 2 HRICO
T, & QIEM v v BRI, BiSUREICH 3 5 1G5
BHRILIEFCER N THBER & L TEV &8 Cepha-
losporin—-C %if4:4 Cephaloridine X h 4@ ickh
Bam L, L Liessh, 7 KRBT 3R
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DWTIE, vV ERE, TATIRECITNS Ehie s Streptomyces fungicidicus No. B5477, % 153 BIA &k

v, Cephaloridine DRI L, —B &5 T EMNER HEBEEMminEHa 1967, 1, 27

BT, ﬁfﬁ?, EHEZ, *iﬂijﬂ?i,'d{ll%ﬁ, XEAH,
B, Enduracidin o7 ¥ SREAMICH S 5 BH) aﬁid;nﬁ)ﬁ;}iﬁfEﬁﬂn&gilﬂ}?bgggﬁ? g

ABRTOVBHECYETRESIC X VBERFTHY, | B R EWEFMR GHRS, 1967, 1, 27

¥, AMEORIL, RS, P oOWTHRR2 BT, AREER, KEEET, WHRSE, KA

EDTWBDT, EoHe LTHEE TS, 8 : FH = WE Enduracidin 1 B§ 3 5 B2 1.

. T ~ Enduracidin o £#HFERHER, £ 153 @RRAEY

WD L b ARRCHBCBITIOLRBRIK  ypew, ARER, ABEET, BRHE AAR

FZREVHRIOHERMCEL @LBFLETF 23, R, AERESTF : HidwEEnduracidind .
BETH IV. Enduracidin O R F#BE X+ 2 HBEE AL 40
HMEH, HsTME, RETE BRB— FHE B AR MEFERRS, 1967, 3, 31

%% Enduracidin ©o#f%. 1. Enduracidin £ E#

BACTERIOLOGICAL STUDIES ON ENDURACIDIN,
A NEW ANTIBIOTIC SUBSTANCE

SHozo Nakazawa, Hisako ONO, YOSHITAKE YOKOTA,
Masato KANaMORI & MuTtsuko NAKASAKI

Department of Microbiology, Kyoto College of Pharmacy

Summary

A bacteriological study of enduracidin, a new polypeptide antibiotic which was discovered by Micro-
biological Research Laboratories of Takeda Chemical Industries, Ltd. has been carried out, and the
following findings have so far been obtained:

1. From the standpoint of the antibiotic spectrum, enduracidin was found effectively only against
Gram-positive cocci and bacilli, and ineffective against Gram-negative cocci and bacilli. Further,
the test antibiotic has a slight effect against Myco. tuberculosis which is an acid-fast bacteria.

2. Enduracidin was found to be as effective against about 100 strains of clinically isolated pathogenic
Staphylococci (including those resistant to 2 or more antibiotics) as against the standard strains, but
there was no cross resistance with the already known chemotherapeutics.

3. Tests on the influence of various factors on the antibiotic activity of enduracidin revealed that
the variations in pH value and addition of serum protein did not exert any appreciable effect, but
the variations in the amount of inoculum greatly influenced the antibiotic activity of the test antibiotic.

Examination of the type of antibiotic activity of the test substance disclosed that it is strongly bac-
tericidal but scarcely bacteriostatic.

4. In-vitro experiment on the effect of enduracidin in combination with the already known antibiotics
showed that the test antibiotic was synergistic with streptomycin and kanamycin, which are a glucoside
antibiotic, but not synergistic with gramicidin-J, which is a chemically similar polypeptide antibiotic.

5. Enduracidin was found to be very potent in therapeutic effect against experimental infections
in mice—Streptococcus hemolyticus and D. pneumoniae in particular, and superior to cephaloridine, an
antibiotic of synthetic cephalosporin-C group. The test antibiotic, however, was considerably less
active in effect against Staphylococcus, being inferior to cephaloridine.

The morphological changes in the cells of Staphylococcus caused by enduracidin are being electron-
microscopically examined using super-micro slices of the sample at present, and the study on the absorp-
tion, distribution iz zivo and excretion of enduracidin is under way. The findings will be published
later.





