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Enduracidin B84 % # 5
E X RERPIRIEERC X 2BERER b VICEZEREIC2WT

€ R # & X H %
718 94 2 R B

7o ABEEEREYE Enduracidin >\ T
DEBBE L LT, BRXPRBEEC L 5GKFPEBE
BE, BOVRT 4 A7 X ARZBUAEE, B LUV—
BWEROBH T2 THRET %,

L EBEERZECXIREATE
EBRHEB O TICRES %

TETFLE LD L L DALEFEFI O FIEF i
EREREE LT, #HEOHA 0.05ml £F) T, Ui
LIEBEFTRELY B ¥ RE LLERFRS v 7
b7 LAY

KREW : HL0EFCEBRFELEL, LrbHRE
Wk s LTRIIRFICI X 5 © T, BIFOEFIL B
subtilis PCI 219 (ATCC 6633) # B = & < FHHL L, 108/
ml BEDOHFEEEL X 51 LTHW,

BETFR A - PR RERES M E UTRMET 4
A7 FA¥EH (AK) pH 7.4, NaCl 2 0.8% # Zpis
e LTHVE,

FRHE  BEEFIEEREY 16 OBICIER, i
CEAEEL, £ Sml Fo% 5 RAFy s v~V
CHELTHLO ETRKFZED I, FREZH » T
WT, Efbr A » ST AR, 4 BESITIRER, 14 B
PSSR L1,

PERE « HB LARIEFRERAEE 2 Has Sl
L, ZOWHflEA R I,

Fig. 1 Effect of pH of assay medium on the diameters
of inhibition zones

pH of test samples: 7.8
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FEFERCE JETEEYHRE L, Fig. | @Rtk
57 ah Y fCRIEAREAL, SEEDCHLETAE
[E53 5 spibon e

+v 7 pH OB : DT pH % 7.8 255
L= ki, &% pH o Buffer ¥ X 0% Plasma i
EREEYESHFEIR, v v/ pH O ARk LET
PEYBE LR, Fig. 2 RTL5E, v+v7aA0pH
b7 A Y BICHIEROAN AR B i,

BiZE PR NaCl, KCl BEOMILFCks LT &
% : Colistin, Polymyxin B 7t @ Polypeptide %4
Flix NaCl, KCl fe X X v, ZTOHENB L
USSP OTENEESR B 2R LOLRTWBDT,
[@#% Polypeptide FZOARFID = D Fie2Th Rt %
Mz o, $HisR NaCl BEDOHEI W TV AREEZHT ¢
2 7 F¥EH (NaCl 0.8%) 1= NaCl, KCl ##imL T,
FLIEFC 3 Xig 88«5 L 1o, Fig. 3 ITRTX5
2, NaCl BEOHEMC >N CHEIEF & AL, 2.0~
3.0% TERARCETAEENADNI, i KCl k>
WTY Fig. 4 @/RTX 5 IEMC s Xz TEENA
bhfehy, NaCl 3L L\ X 5 TH ot

EHIRE & IEMAEROBR : pH 7.8, NaCl JRE

Fig. 2 Effect of pH of samples to be tested on the
diameters of inhibition zones
Assay medium: Sensitivity disc (modified
MutLLer-HINTON) agar pH 7.8

> 3

~
(s

s

Dismeter of inhibition zone

~
>

025 / p3
Concentration M3/md

>
=



VOL.. 16 NO. 4

CHEMOTHERAPY 485

2.0% OHTEREMIZ, Buffer 7.8 }5 ¢ Plasma T
BREEELYEREY, EROHELTR, EBRIREL
IEFAEROBERAIR L, Fig.5 itxbhs ki,
RO BUEE & IELIEF O EEOMICILitIFERBI R
Ra+5Z enAhbhle, %fcmmiFs, Buffer pH 7.8
FOPEFTEE TR 0.1 pg/ml BETH D1,

Fig. 3 Effect of concentration of NaCl in the assay

medium on the diameters of inhibition zones

Basal medium: Sensitivity disc (modified
MueLLer-HiNTON) agar pH 7.8; NaCl0.8%
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Fig. 4 Effect of concentration of KCI in the assay
medium on the diameters of inhibition zones
Basal medium: Sensitivity disc agar
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Fig. 5 Relation between concentrations and diameters
of inhibition zones
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L,U:@)iltﬁﬁ B O EDREENMY & EX Bt

BIEHEN : BE T A A 7 FE (NaCl (1FF 0.8%) 1=
NaCl *’;Ezju 20% =L, pH { 7.8 1258845,

SV LOF Bk pH 7.8 o M/15 o BEfig
Buffer |z 2 fZLA RICFR (4% mibix 2 £ R 2
~4 fE) LTEHRYy v I E L, BBty v 7 0 @R
AR, BHEREAEFIETRE L,

BETARFAE WA R L, RER B. sublilis
PCI 219 (ATCC 6633) 3£hays (7 109/ml j2p5) % 1%
CEEL, Sml FORDFELN v — Vit HE LR
SEREFUST D, H o THIT, B SVIZERY v
74 0.05ml L) EaF i@l T+ 5,

B 4PEATT 10C DITFTCHE L 14 Befdkgags
%o

TERIRE « B L 7B E R4 EE 2 HHH SE
LCPYER RO B, HGHRR S BB IEER 2 %
HHEBET, ERREXGHABRTE D, By v oA
DWTOEEY 7w , b LTE#EHEYEE, Folkic
R ERCHEY T2 BEYRD 2,

B RIERM : EERC ERROAEELFIA LT, AHIE
G5 Plasma th, 5 X O RPEELBIE L, Fig. 6
TR+ X5 50mg 71t 100mg FHE-ci, 2RI
bl BEL, 72 FHEEF CRE TR TH
b, FEik 1.0~1.2 pg/ml BETH Ok, RPEED

Fig. 6 Plasma levels after intramuscular administration
in 3 adults
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Fig. 7 Urinary levels and urinary excretions after intra-
muscular administration in 2 adults
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Fig. 7 R+ L 51 50, 100 mg 51T 2~6 pg/ml %
AL, BRI 24 B8 6~8%, 72 Fefd) 14% BET
HOT,

II. ¥—3F 4 X%% (Single disc’method)
[k ZRBUERAIEZ

DOWTRZRRIEEE LTEHL OEFNCOWTI ZIC
M % I x T X o BT 4 A7 EODO9 (Single
disc method) 12 & % AKIORKEFHRIZERE & BT 2 nx
o

REE

B oD X 5RO (REZET « 22 g

iﬂ) i LAY
Heart infusidn 300 ml
Casamino acid . 16.5¢g
Starch l1.5g
Glucose 2.0g
L-Tryptophane 0.05g
L-Cystine 0.05g
Biotine 0.000005 g

Fig. 8 Organisms used in the experiment and their minimum inhibited concentrations (MI C)**

Organisms i\tlroa:igg log MIClzglo2g 0.0713
9 8 7 6 5 4 3 2 1 0
I 1 I 1 ! I { | 1 1
Staphylococcus aureus 18 : R
Staphylococcus epidermidis 7 .
*g-Hemolytic streptococci (Group A) 9 S ee
*gq-Hem olytic streptococci 10 :
Enterococct 8
*Diplococcus pneumoniae 5 . .
* Neisseria gonorrhoeae 1
* Neisseria katarrhalis 2
* Corynebacterium diphtheriae 6 .
* Hem ophilus influenzae 2
*Bordetella pertussis 1 .
Escherichia coli 3 :
Pseudomonas aeruginosa 2
Klebsiella 3:
Salmonella 3:
Citrobacter 1
Serratia 2:
Shigella 2:
Arizona 1
88 44 2.2 1.1 055 027 0137 0067 0034 0.0l
Towl 8 wmc 0
Inoculum size: approximately 1~10x103/cm? cells

*

** MIC:

1
/2

”

repeated 6 times

1~10x 104/cm? cells on 5% blood agar

of geometrical mean of the so-called MIC obtained by the two-fold agar dilution method
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Table 1 Influence of adding 5% sheep blood to
the test medium on the MIC values
obtained by the agar dilution method

Medium used: Sensitivity disc medium (modified

MueLLER-HINTON agar, pH 7.4)

Bacterial strains employed: Staph. aureus ~ ---e: 28
Staph. epidermidis  «+--++ 18
a-Hemolytic Strept. .10
Enterococci ~ eeeen 10
Total  eeeee 66
Ratio of MIC

( with blood

) Number of data obtained
without blood

4 cvererriereneee e 2
D ettt ean 26
I tevererrreereereneersneennnnns 36
O 9

Geometrical mean=1_34

Agar (Nissui) 150g
Distilled water 1, 000 ml
pH 7.3~7.4 NaCl Rz 0.8% 3%, 5%
A Y EMBHME 7o 3ET N
HAEH : Fig. 8 Wi+ X 57, BIRBREOMNZ LR
BrioBntEZBNRS 19 & 86 BRE A1,
KRB ER 5 VICREBRAR
FRE X %5 MIC {EORITE : 100, 50, -+-vo pg/ml x
EDC o 2 EHREFBESROER R iz,
BO I\ 2 e = —FROLEHFECEIL cm? 0 103~
I EE, ze2=—-FROPCLECEI an? 35
10~10° BECThENERE L1, 37C i 16~24 B%

R L, AIREOC REILE S BIE L, 6 EEE L
TXIMEOTY (%) /% B b S & MIC

fEE Uiz,

MEGMOFE : Table | ZiRT X 5AEE Y B W
T, # vEMEK 5% G, JERMOED MIC {EDZE
BEHl, 5% MmRGM TFH 1.3¢ B0 MIC &
DERNRLZ SR,

F 4 A7 EDOEW : NE 85~90 mm DM o 4 —
VitEiftty 20ml $O5E L, KFCED I, 7 N
H BAAER IO 0BLHEOBARES | B4ER
Ex, HE, ~e7 1A, VUrRE, RAERERE
DHAER, TOH~10 B&£E4 Iml O WEHK ok
broth iIZHRiBL, £ 1 BE&EXEREREC K & L,
W0EBEDNH 7 AEXPD 5 Th LTHECINT 2,
COBROEEERBIINETE cm? Fo 1B~104, $%E
T N0~105 BEDOZ LA Lhd bh Thh, 5

4 A7 RBOCTHELICEEL, 16 B b0N 24 i
BHE L, 2 HIERFEHE cm? 372 10°~107 2
B REC Y LT 4R, 6B LAIELL
(REE) o

F 4 A7 DEFISHEE : EDC % 50, 30, 20, 10pg 4
BHF 4+ A7 (ER8mm) #{FEIL, @ik (16 BRI
) = L AIRIEAER E MIC OBEHEAY EIRIE THRD
TZts, Fig. 9 273X 51z 50,30 Tixhggo oah s
FLL, Lish>T MIC HEDOEEMMB L LTIRE
WBEDOLSTRELTHY, —F 10ug 74 A7 TIHLE
PSP EERTHREY RE T Th2rH 2 LEL
bhicDT, TDOFM 20ug F4 A7 HRVHIEITL
oo

FRIEMADHAl EdRoThZ OB X>THRbh
FMLIEFEERAER 2 HEs i, FHiE % ko
foo FICREEETIX 4 BRALIA, 6 BRI FIRRADH)
LTI POBLNICHERD 2 2D 7V~ TG
FCEH L,

RS O TS - LR 6 B, BEKT 2 BT o
BLTERL, TR ZThOBEKDI LM% Kb, Dus
TRIEMAERE MIC EOBRBFALR T EiF#iE L RD
#- (Fig. 10, Fig. 11),

REEAEE : T@ET 1) 16 R TAEC
FA MMM HE LB (@), 2) 16 Bpfss
FETHRDICMAEMALAERET 24 BETHER LIS
BIEEHEOMBEY BT, H5RE MIC ##ETE
BT THb, FrBRBCREREEY LEIHIZ, ftkx
(¥ 0.1ml & 10 A& EEEOBYRECFHL, TD
1~2 B&E#ERFREC 7 7 AEETHERELT,37C
4 BRI PSRN FE 3 I BRLIE I B L e B A,
3) ARE 3~4 MEOHIEREET, 5~6 R TREIEM
M LISBEE, 4) Bl 5~6 R0 RETRZ
Fig. 9 Effect of drug content of disc on the regression

curves correlating MIC with the diameters of
inhibition zones

Disc: 8 mm in diameter; water absorption;
0.027 +0.004 ml
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Fig. 10 Relation between MIC obtained by the dilu-
tion method and diameter of inhibition zone
by the single-disk method

Enduracidin disc content: 20 ug
Conventional method: 16 hours incubation
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Fig. 11 Standard curve representing the relation be-
tween the size of inhibition zone and the mini-
mum inhibitory concentration of enduracidin
Content of disc: 20 pg (potency)
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Wr A7V —=v I THRILENTEBLEELLNRS,
WEHECSNT - KT 4 A2 BLOMERE 5 Rt
BHiohit, BHRD LT RTORGEDBREMEH HD
At h DFELEERE % BARAOK («=0.05) »#EH
LTEHBE L Table 2 Offipsx bhte, Fle—FHB%E L
L TR 2 AR RO FERBEL RT3 b,
2 RO EXR—ERC oW T 6 BT Rt v
HH LT, FHRILC6EDERBRELALLT, £
DIEDTFERBE D EHIR A4 R T Table 3OEFEH 2
bR, MEDHECH D TULT « A7 BT OHEE
Lits MIC fEps, FREOEBRBELLANCEAT
VB O THEEI ol L Bhh s s, JEHED
HFEBBOEB, DEETHART 1 A7E (BE) O
EREEE, %L OBA2BARETIIL IERVS, &
BEREFITEL, 3~3.5 SHEFREOBECIELE
L, MERRAORRZMRIEE L LTRESBCbIRD EE X
bhts, Lo LBHETIIHEEICRELS, A2)—=
VI/BREE LTOEELRTICEEDDEIRNETHA S,

Table 2 Range of deviation of MICs obtained by
the single-disc method from the ones
obtained by the agar dilution method
expressed as rejection limit *.%*

(a=0.05)
Range of diameter of inhibition
Method zone in
mm
9 15 20 25 30
Conventional 2,2-0.42 3.0-0.33
over-night
(approx. 16 hrs) 2.4-0.42 3.0-0.27
delayed 3.0-0.33 3.3-0.30
(approx. 24 hrs)
incubation 3.2-0.31 4.1-0.24
Rapid 4.1-0.24
3—4 hrs 4.8-0.21
3.4-0.29
5-6 hrs
4.3-0.29

*  Rejection limit was obtained by the formula:
I —Z)?
Y+ Too 8%,
where y=diameter of inhibition zone
_ log MIC—log 0.017
=
log 2
S=variance from regression line

*% Where MIC obtained by the agar dilution
method is taken as 1.0; a=0.05

Table 3 Range of deviation of MIC values ob-
tained by the two-fold agar dilution
method

Enduracidin

. No. of Rejection

No. of organisms | - jjeiplicative limit
ploy test (N) (a=0.05)
61 strains 61(_§g§.) 2.3-0,48

*  Where sample mean is taken as 1.0

Rejection limit: + Sto.os/l +L
n
S: sample standard deviation: }/ ER;
R: differences of MIC values in the multiplica~

Zw—ﬂ’)
5

tive test repeated 6 times (

¥
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Table 4 Drug-sensitivity of g-hemolytic streptococcus
(A group) isolated from tonsil (by single-
disc method)

PC-G| SM |[KM|TC|CP| EM | EDC

Drug ufml {pg/ml| » | »# | » ” ”

MIC 0.06| 26 |60]1.28.20.12)0.25

Sensitivity H + |+ | | H

om. FRERER

B AITIES B L ERRACER L, iR
BEMNENZ LD TENFRACOWTHEHE L,

EGI 32 ractk, AMREWA WEERYR) 3 HI
R, WREERE H v, & 38.5°C,42.9.20 w32, WHEHR
7w RHERL, BELEHH, Ebie EDC 100 mg
MEw 3 BRER LTiTieot, EHER»LFRE LR
b, 2B H» CMRIREEMEK, 3B HRERIZEEX
SLEBE DT, WEROMBERREL, LREE X
VARBERYMERD ISR L, DEEARY
HEEOEHRZMIz Table 4 0 X 5 THo1,

BIfFRIC W - K5 THARPBERER 50
mg 208, 100mg 5[ (3t 7[E, 54— A) OFET,
WA EHBEITRIBE TEERRIAS it D
o

IV. ERLRLVICHE

FHER & LTo Euduracidin OEEERHiE & LT,
FHRVARIERIC & 5 BERIERHRE L 42 2%, AFI
Polypeptide RFEKITH5 DT, FHFIEEITLT LD
REFTEAVS, Bk X0 v 7AD pH A7 L h Y
e, It REREY 2% BECHANT LTk
D RIERER ST, D% < DHAER & R BEEIR
BB CHEPREYFRSRE LD B &kl Lz
o

EOIEZHMEE L LTRE ML, & i
EDC o & 5 Ficic B U e 3K DEEFRIOR M, T tE
DRFITHL S5 MIC EOREEETL AW T, ERY
x5 2% MIC B & EHBE W X 2BEKPHROE < DE
HOLTIBKED LR BRELDOTH Y, B3 LHIER
DR LNTIV+, — R EDKBENREENSKFHR
CHERFE R Lo bnbNELD TR, BMicE
EENEBREMETO MIC 2#TET5 = Lo, BEEREY
RERBEDO BN THD LELORD, COBNCES
BIRTHE bix, B—7 (A7 (Single-disc) Hiz-ou»
THRV OB % Ty, 46k EDC o\

THFRENBRAEND M Lo bl

#AFli% Polypeptide FIEHITH B D T O IKGE
Erk% <, MIC #EOCREMG,1 BB L, Lic
ROTRIEREE L Colistin, Polymyxin 7¢ E % DF (i
D OFFICH LR H B A0 A Oy, 2 S5
REOWEBEDIE X EE L, BRKEL L TED
HSEERACONDLDEEZ BhI,

ik, EDC imou TOERBIBRI 217700,

1) SrhREREE L UGB R EGE E A X
h, TORETHRMmEES 0.1 xg/ml THO1,

2) RECZMRIEREE LTHB—F 4+ X 7 (Single disc) &
REAIRD e LD bh, BEBEIZOWTY
2 EFRED T Xtk Lo o#a & hnz oo

3) ERRANCIL I RES B TR0 T 02y,
SEBEROES DHEF L ONRE 51T,

X ik
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LABORATORY AND CLINICAL STUDIES ON ENDURACIDIN

Yuraka Kanazawa & Tosaio KUuRAMATA
Niigata Railways Hospital

On a new antibiotic, enduracidin, some laboratory and clinical studies were performed and the
results were summurized as follows:

1) Plasma level of enduracidin was assayed to the lower limit of 0.1 gg/ml by the thin-layer
cylinder-plate method.

2) Employing 86 strains of 19 species of microorganisms, single-disc method was performed in
parallel with the two-fold agar dilution method. As the results the standard curves representing the
relationship between MICs and sizes of inhibition zones in the single-disc method were constructed.

3) No side effect was observed in 5 cases of intramuscular injections.



