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6059-S @ in vitro LN AR AL & BERMMED Escherichia coli 29 #, Klebsiella pneumo-
nige 30 ¥, Proteus mirabilis 49 ¥k, Proteus morganii 50 ¥k, Proteus vulgaris 27 ¥, Entero-
bacter sp. 122 ¥, Citrobacter freundii 64 ¥k, Serratia marcescens 33 ¥, Pseudomonas aeruginosa
100 #kicdd 3 MIC %, BA(LPZREPOBRIUNERKICH LT, 100 HRHRE (10° cells/m))
BEETREL, thoiRKE BRI L, IR b 7 ATRIERD Cefazolin (CEZ) b b
iR3xicteh, i Cefoxitin (CFX) 12 S5RTRANY b5 AnE DM E - 72, #IC, 7
7 LARMRETIIED TEWD MIC MAERLUA, BIKRSEEKIZ BV TIY, P. aeruginosa %< T~
TOBKT 6059-S DIMEANEHI - TENA T, &5, XKJED B-lactamase I T3 RE

#% O' CALLAGHAN 5iCX % photometric assay i€k > TR L7-28,

6059-S (2%&# penicil-

linase (PCase) # XU cephalosporinase (CSase) KD TRETH - 10

6059-S JILFEER 7 + 5 A%HT B Oxacephem RO
BEa=—- s BREHATH 2V, 40, Bk, HEEIM
77 hEHRIC T 31BN LU B-lactamase i€ 5§ 5%
EHEERI LD THET S, ‘

I. EBHMELUSER

1) FERREE

6059-S JEFHEBEH» SREINIFEERE Ui,
MNEES BHLD ThEh H5%2 ZFU-d0%ERAL
720 ' }

2) ({EREHK

BREKIL, TRTE f‘%ﬂiﬂ%ﬁfﬁ%ﬁ"—?—’ﬁ—?%
THEE R MR D stock culture R /s,

3) {[ERRKt

BEURFEICIT heart infusion KLy (HIA 3
¥ ALK,

9 HEIAE

HIA ZRAABR(EREEA TR 2 0 BXT
BRRICL - e ThabB, BREO<T VK 18
MR RRBATRLU T 72 10° cells/ml g¥%
—B&H, XYAEFREICHERL, 37°C, 18 R
HRY, BREORETHED SNZVOBNEEL b T
minimal inhibitory concentration (MIC) & L7:,

5) - actamase sample (DS B-lactamase E
HoRE

ERERE 0.1 M Y YEEEKR (pH 7.00 kKT
Wik, ERERICREL, BEEBEREL, 10,000xg 30
S, BHTELL, TOLBREEHBEBEREEE L,

B-lactamase {EH® JEiZ O CALLAGHAN 5iCk 3
photometric assay® i k - 7z,

6) BHAMER

Bi#id 4~5 BHD ICR R= v R DA E KR
E&icxL 1 B 10~25 LERAL, BREHEREHES
BWICEY S BEICIEES €/ 8K 0.1 ml ZRERERIC
HRE Lo, 1RBUT 1, 4 RR%iIcR 1 EAEAERIC
IR UAABRES 0.2ml DR FEHL TR -7, 2
ERFRIVEN L ZDHDBE S & - 7 BBRE DR 5IC
&£V, 7T BROEFER,LSTFaE y MKk > T EDg
AR LML,

Il. € ER R #K

D RERRI IS4

BREEHERRIT LT 6059-S, CFX, CEZ » MIC %
FE L7z (Table 1),

6059-S @ AR b5 4l3, M. luteus, P. ret-
tgeri, P. vulgaris, E. cloacae, S. marcescens iICH s
12 0.10~0.19 pg/ml, P. aeruginosa iZiz 1.56~12.5
ug/ml O MIC fEA/RU7:, CFX MWD M. luteus,
E. cloacae, P. aeruginosa iIC b H%E b B, 6059-S i3
#F U ILFEE OREEE AR L,

2) FRESREHICHT ZREN

BSIRHED E. coli, K. pneumoniae, P. mirabilis, P.
movrganii, P. vulgaris, Enterobacter sp. C. freundii, S.
marcescens, P. aeruginosa i DOWTHH =,

E. coli 10° cells/ml /D MIC @ BIHEH, S,
6059-S (% 0.39 pg/ml T 100% % [FHIE L, Cefmetazole
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Table 1 MICs of 6059-S for standard strains

Strain 60598 CFX CEZ

S. aureus FDA 209P JC-1  (MS-1) 6.25 1.56 0.05
S. aureus E-46 MS-1) 6.25 3.13 0.39
S. aureus TERAJIMA (MS-1) 3.13 0.78 0.05
S. aureus 1200 A (MS-1) 3.13 1.56 0.1
B. .\‘ubtilis ATCC 6633 (MS-1) 0.78 3.13 0.0
M. luteus ATCC 9341 (MS-1), 0.10 100 >400

E. coli NIH J-JC-2 (MS-1) 0.19 6.25 1.56
S. typhimurium 11D 971 (MS-1) 0.10 3.13 1.56
S. typhi 901 (MS-1) 0.05 0.78 0.78
S. paratyphi 1015 (MS-1) 0.10 1.56 1.56
S. schottmuelleri 8006 (MS-1) 0.05 0.78 0.78
S. enteritidis G14 (MS-1) 0.10 1.56 0.78
S. marcescens 1AMI 184 (MS-1) 0.19 12.5 >400

S. marcescens 11D 620 (MS-1) 0.19 12.5 200

P. aeruginosa 1PO 3445 (MS-1) 12.5 100 >400

P. aeruginosa NCTC 10490  (MS-1) 1.56 100 >400

P. mirabilis 1PO 3849 (MS-1) 0.10 3.13 25

P. yulgaris 0X-19 (MS-1) 0.19 6.25 >400

P. vulgaris HX-19 (MS-1) 0.19 6.25 50
P.rettgeri IFO 3850  (MS-1) 0.19 3.13 50

E. aerogenes ATCC 13048  (MS-1) 0.10 1.56 1.56
E. cloacae 963 ¢ (MS-1) 0.19 100 50

MS-1: Maebashi strain 1 (Inoculum size 10‘)

Fig. 1 Antibacterial activity of 6059-S TFig. 2 Antibacterial activity of 6059-S
E. cols 29 strains. Inoculum size, K. pneumoniae 30 strains. Inoculum size,
one loopful of 10%cells/ml one loopful of 10%cells/ml
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Fig. 3 Antibacterial activity of 6059-S
i o Poomirabilis 49 strains. Inoculum size,
one loopful:of 10%cells/ml
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Fig. 4 Antibacterial actjvity of 6059-S
- P. morganii 50 strains. Inoculum size,
one loopful ‘of 10° cells/ml
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K. pmneumonige <3 6059-S 2RI U< 0.39 pg/ml ¢
9% %1k L, CMZ, CEZ, CFX HZhic2u 2 (Fig.
2)0 !
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(Flg 3~5)o
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Fig. 5 Antibacterial activity of 6059-S
P. vuigaris 27 strains. Inoculum size,
one loopful of 10° cells/ml
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Fig. 6 Antibacterial activity of 6059-S
v [Enterobacter sp. 122 strains. Imoculum size,
one loopful of 10%cells/ml -0
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Enterobacter sp., C. freundii, S. marcescens @ T70%
%P1k 9% 6059-S DEERENENH 0.3 ug/m), 0.6
pg/ml, 1.0 pg/ml THo7:, #iC, S. marcescens iC
XU Tid CMZ (25 ug/ml), CFX (50 ug/mD, CEZ (>
100 xg/ml) C, 6059-S Dhﬁiﬂiﬁbf’é‘(’ﬂ‘tb‘/\.
(Fig. '6~8),

Etkic, P. aeruginosa ® MIC /HEDOE—-213 25
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F1g 7 Antibacterial activity of 6059-S .. |
C. freundss 64 stirains. Inoculum size,
one loopful of 108 cells/ml
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Fig. 8 Antibacterial activity of 6059-S
S. marcescens 33 strains. Inoculum size,
one loopful of 108 cells/ml
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pg/ml &b, Cefoperazone (CPZ) @ 6.25 ug/ml,
Carbenicillin (CBPC) @ 50 pg/ml @ thffiC H-7-
(Fig. 9~10),
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#RUL7, R AFXEiIck 3 18, 0%, VB PCase
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Fig. 9 Antlbactenal activity of 6059-S i
Ve P. aeruginosa 100 straine. Inoculum size,
one loopful of 10° cells/m]l
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Fig. 10 Antibacterial activity of 6059-S
P. aeruginosa 100 strains. Inoculum size,
one loopful of 10% cells/ml
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Table 2 Stability of 6059-S against various penicillinases

spt:?/ii?; Substrate
ac
Enzyme source TYP® | Ujme protein) | 6059-S | CER | CEZ | ABPC | BCG
E. coli. W3630 Rms212 1 80 0.13 70 24 105 100
E. coli W3630 Rms213 I 4.5 0.06 43 33 841 100
~ P. aeniginosa MLA759 Rms139 B’b 0.4 0.13 19 4 135 100
. eo,
K. pneumoniae GN69 PCase 116 013 | 26 17 218 | 100
Photometric assay
“ Table 3 Stability of 6059-S against various cephalosporinases
Enzyme source ‘Specific activity Substrate
Y (U/mg protein) | 6059-S | CER | CEZ | CET | CEX | CMD | CTM | CXM
E. coli GN5482 50 0.06 | 100 70 | 370 | 54 0.02( 42 0.04
C. freundii GN346 870 0.13 | 100 | 117 | 125 | 80 0.3 6 0.06
P. vulgaris GN76 154 0.13 | 100 | 375 | 240 | 52 276 170 | 156
P. vulgaris GN7919 [ — 0.13 | 100 | 555 | 182 | 48 226 150 | 219
P. rettgeri GN5284. - 0.06 | 100 41, | 125 0.8 2 6 0.04
E. cloacae GN7471 6,353 0.63 | 100 50 | 402 | 55 17| 75 0.04
P. cepacia NO103 - | 0,06 | 100 | 153 | 314 | 95 204 130 | 112
Photometric assay
. Table 4 Kinetics of hydrolysis of CET, CEZ, CFX, CMZ and 6059-S by CSases
) 6: nﬁm Km uM) Ki (uM)*
& CET CEZ 6059-S oMz CFX
E. coli GN5482 63 400 0.86 0.57 0.11
E. cloacae GN7471 105 800 0.81 0.64 0.50
S, marcescens 48 44 286 13.0 0.39 0.15
P. retrgeri GN4430 125 150 0.49 1.0 0.49
P. morganii GN5407 37 83 0.16 0.40 0.22
P. geruginosa GN10362 200 667 0.39 0.10 0.23

* Values of Ki were determined by using CET as the substrate.

FREFEMER U,

Table 5 iTit E. coli, K. pneumoniae, S. marcescens
BLU P. aeruginosa D~ v 2 DEBRKIBRLIEICT T3
6059-S DIRIRENTE &£ HE & BHRES U Fo i % 7R
L7:o 6059-S i3 E. coli, K. pneumoniae RREEICT L
T, EDy 1 1.43, 1.13 mg/kg 252, CFX, CEZ
EVEYTH 1o F1c S. marcescens BEETIIRR
@ CFX,CBPC X b & EN T I-A3, P.aeruginosa &

fETIZ EDs, T Cefsulodin (CFS) 0%y 5 £, CBPC
(2] ﬁ@ ]/12 %’G&’)f:o

o. % -3

Oxacephem ZHAME 6059-S i3, MERARZ F 5 4
30tk @ Cephalosporin H|TiIZhhiEhoted ¥ F—
WESYE Proteus, E. cloacae, S. marcescens, P. aeruginosa

ETHARL, BAMRPOSDOOEDT—HLEHDO D
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Table § Protective offect against experimental mice infections

) Challenge o EDso. MIC
Organism dose Mucin Drug (mg/kg) (wg/ml)
(cells/mouse)
E. coli ML4707 2.5 x 10° 6059-S 1.43 0.10
(25LDgg) - CFX 37.0 313
CEZ 34.0 1.56
K. pneumoniaze GN6445 7.3 % 10° 6059-S 1.13 0.20
(5LDsq) - CFX 62.5 3.13
CEZ 6.10 1.56
S. marcescens GN7577 1.0x 10% 6059-S 16.0 0.39
(90LDs,) + CFX 425.0 12.5
CBPC 420.0 12.5
P. aeruginosa GN3315, 1.2x 10° s 6059-S 82.0 50
(15LDsg) + CFS 17.0 1.56
CBPC 1,000 100

DEIL-T, BWRABBTOSLD /7 ARKED S
b, E. coli, K. pneumonige, Proteus sp. i 0.39 ug/
ml Tl 100%, Enterobacter sp., C. freundii, S. mar-
cescens Ti3 0.3~1.0 ug/ml T 70% Ak &, B
DTHEOBENZR LIz, P. aeruginosa Tiz MIC 4}
mOE— b 25 ug/ml C, TOMWETH 65% HE
WL&hteds, CPZ & CBPC ot otigiha R 1.
72, 6059-S (35 AB-lactamase 1%} U THi%D TRE
THY, CMZ, CFX & 3IZA%S D% CSase [HEE
HERLUI, T, =Y RICHIT 3 RENRYE DT
KBTS in vitro PEHERB L BIFZERTH
27

LD XSic 6059-S FAgHDOHEH b&’CEVJ’C{!
th..fﬂE%@ 1'2&0Z %,

X [
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ANTIBACTERIAL ACTIVITY OF 6059-S

Susumu MITsuHASHI and MATSUHISA INOUE
Department of Microbiology, Laboratory of Bacterial Resistance, School of Medicine Gunma University

Antibacterial activity of 6059-S was studied using standard strains and clinical isolates of gram-negative
bacteria.

The results are summarized as follows:

1. The antibacterial spectrum of this substance was much broader than those of cefazolin (CEZ) and
cefoxitin (CFX).

2. The MIC levels of 6059-S against gram-negative bacteria except P. aeruginoss were much lower than
those of CEZ, CFX and cefmetazole.

3. 6059-S was stable against both R-plasmid mediated penicillinase and chromosome mediated penicil-
linase, cephalosporinase. v

4. Therapeutic effect of 6059-S against experin{ental infection of mice was more active than that of
CFX, CEZ and carbenicillin except cefsulodin.



