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%L\ oxacephem, 6315-S (Flomoxef) ORBEARAE S,
B-lactamases ZEM, ERARANR=VY VEASEH (PBP) icxfd 3
TEME, BLUMEHEE QMR EDOBHNRE « BEIEH

HRE - RIRT - FTHIRTF - AR
WK A2 B MO DR A

6315—-S (Flomoxef) (&, # L \\Ligk oxacephem HEMK TH 2, AHE%E { D#7 cephem
HEPRICHERMEELTT, AFV) -7 LftERET FOBRM (MRSA) < bW NS

R EEbh 3,

6315-S @ S. aureus, MRSA, S. epidermidis, B —streptococci, S. pneumoniae,
E. coli (R*), K. pneumoniae, P. mirabilis, P. vulgaris, P. rettgeri, M. morganii, S.
marcescens, E. cloacae, A. calcoaceticus, C. freundii, H. influenzae, & U* B. fragilis ®
25~58 SRy MEbkic i 45 MIC 32 h €40 0.39, 6.25 3.13, 0.78, 0.2, 0.1, 0.1, 0.2,
0.39, 0.39, 3.13, 6.25, 100, 50, 3.13, 1.56 BL U 1.56ug/ml TH -1,

6315-S {3, RMEMBADES penicillinase (PCase) & 8 —lactamases (I b,lI. V& LUV
R4) &, cephalosporinase (CEPase) B 8 —lactamases (1a & Ic &) DT XRTICH W
KEMER LA, I 5D B-lactamases ICXtd % Ki f#id, 0.18¢uM »5 1.275u M icE

LHBEVNSSEER L,

E coli 2R L, ZOMMIHEESATVWREOMAR, 0.75 units/ml &, 50% HAERE I
®E (ID;,) ®6315-S £#FEE 2L, ThFNBEHMIIMA LRI VEBVREDRER L.
FlhevAEf2 7077 —I(M@) Ik B E coli DBRE - BEEH X, 1714 MIC LI ED

6315-S B8\ Fo,

6315-S i3, 75 LEBMERE B LU E. coli, B. fragilis ¥iZ R plasmid OGEIH I D ST
BORBEERATRT L BFLEEARANRELFAINZ0T, THMBBEDEL oxacephem &

Aohb,

Oxime B % & ¥ cephamycin B cephem D FEY
EREHERLINLD, ChOoDRAIRT FoBRBEICH
THRENINE NV L TH B, VWb BE=W cephem
PLSERTEONIAER FHORT FVKEERDOI-
Methicillin_—cephem—resistant Staphylococcus
aureus (MRSA) DEKIBENEML2DH 5,
MRSA 3 LEED# cephem ICEEREAERTOT,
T DRPEAESHT L VWEBIBERRO—> & LTEHEATY
%, 6315—S |3 Latamoxef (LMOX) icWTHAEH
TR SN’ % 2 D oxacephem Tdh 3, LMOX ¢
77 LARBRHEICP PR >t BOWIREAE R T OIHL,
6315-S (Flomoxef : FMOX) 12 7' 5 LB,
BIC7FUREBCERANBVWES S, AWROHEHMN
i3 6315-S D EMISARETANRENEFME L, £H
RICB BEEHROEE & L VB H 8 -lactamases
KT A2 HEMERT LI DDTH S, FHEBAYE

EFRTE5-HLLT NMAMEKBLIUER< 7O
77—V (Mg¢) LOBNMAR - BREEH bE~ 1,

1. HEBLUEME &

1. EERSMEKICT 5 MIC ORIE
RRAZFEHEHAFR, BARHEEIS N5 S
= 58 Bk MRSA % & CHARK E KX FEKFIBEHEN
SH5 AN 508D S. aureus, 29 kD Staphylococ-
cus epidermidis, 22 # ® Streptococcus pneumo-
niae, 23 #k® B—streptococci, fix D R WF4&H->
52 ¥k Escherichia coli CS 2, 45 #k® Klebsiella
pneumontae, 50 kD Proteus mirabilis, 41 kD
Proteus vulgaris, 29 #k® Providencia rettgeri, 54
kD Morganella morganii, 50 #® Serratia mar-
cescens, 45 #k® Enterobacter cloacae, 48 ko Ci-
trobacter freundii, 50 #k ® Acinetobacter calco-
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aceticus, 24 %k Ampicillin (ABPC) Wittt Hae-
mophilus influenzae, 50 # D Pseudomonas aeru-
ginosa, 29 ¥k ® Xanthomonas maltophilia, & &
1% 47 #k @ Bacteroides fragilis i=xt3 2 B/NEWEHLE
ME (MIC) i3, BAR({L3¥EMk¥LdkicMyLL, L-broth
18 B M A TR L - 10%cfu/m] Bz, HRE
5| ¥ #| % & & Mueller—Hinton XK (DIFCO)
Kizar509-TARy bTAHETH~N.

2. R=v Y U#AEA (PBP) ot s i5aMfk

DMK

E. coli NIHJ JC-2,
vulgaris 33, A. calcoaceticus 5, W% S. aureus
108—1—1 &t MRSA, S. aureus 108—1 ® PBP
icxi 28548, SPRATTY o2 RBA L
MAEAERETRN Lk, TR ICIEM L
FETHEMEM OB BY, FHERLERLS
WTH/BESIC, 0.1~1,600 ug/ml @I G
6315—S % 7:13 LMOX %£mA 30°C 10 ARIRE &S &/
& 0.1 mMa''C-PCG (AMERSHAM : 54 4 Ci/
umoles/ml), & 54z 30°C 10 ARG S 7o YL O
VINTHREEEEN, AEZOMRBRYEZELT
WMOBRW%, 1 % SDS #7ET T 100°C 2 S3RImA L,
BEALWEMSE, 7FOB#ED PBP 2@~ 5
i 8 % acrylamide slab gel, ZDfhdE T 10%
acrylamide slab gel %{f L BKkEicH T,
gel 2> THRERIZRAAZ E k%, L, KODAK
X-Omat LY b7 4 LLICEHLT-80C20H
%, -

3. B-lactamases iX 9 2 LEM LEEBRMNKED

L

RICHMOND 4% I a, Ic, Ib, I(TEM), V&
U'V(OXA)® g—lactamases & NN E. cloacae
NEK 39, P.vulgaris 33, P. mirabilis JY- 10,
E. coli CS 2 (RK1), K. pneumoniae 42 5 XU E.
coli CS 2 (RE 45) oxi¥iuM%ioMmiaz Ry, &
TR L, SRODETHBERLEEHERE LT
ERLAEY, 6316-S B L UXMBHKD 5 f-lacta-
mases i ¥ 3 5 L E# 2 macroiodometry ! TH~
feo £7:6316-S 0 Ki f#iiz Ta LU Ic R/~
lactamases(CEPase) i3 Cephaloridine (CER)
%,0b, I, V& X O*VE 8 -lactamase (PCase) ¢
i3 Ampicillin (ABPC) 2 &8 & L, XD RED
6315-S FE Ttk 5 FEiEH %, acidimetry®
(pH #5;~%%) THlE L Dixon plot h SR,

4. 6315—-S L MmiEHE L O HBIXEEH OB

S. marcescens 13, P.

10 ml @ L-broth hv—@ 37CHRPIGR S N7 E
coli NIHJ JC-2 %### L-broth 10, 000 i< F#R
Lo MREEAFHEREICS5m]l ¢o2iEL, 3%
—#& LTE®D 1 &ic ID,, 6315-S %, KDL&
I 20% JeM{LA MM E 0.75 unite/ml DENE Y MW
tkAmA, Riko 1&ic ID,, 0 6315-8 &Ml - Wik
AMA oo STCTREBEMEMI NSNS 1, 8, 5HXY
24 BMBIZEhENO—BERD ERiEICL D EEHXK
2HE L.,

5. 6315-S L2V XM Mo LOGINIRE - B

B 7 oMt

Mg iz ICR/< AL, 8ml D 10% fetal calf
serum il F 12 #&t1 (AAKME) THk->THRNL, &
LB 5 ml /@8 L1, MKRE#HEO0.1 ml (104
cells) A/~ Y v 7%t 24 X FALCON
multidish O& well i23FEL, 5% CO,EET T30
SWMEEE#ME 1 ml oML T CO.FETFC—
KiEk L1, TAFBMIRESAIZEMERE, 20%L
—CM (conditioned medium L—929)*’ i [5] ¥ #h 1
ml ERZM|LA, % 3TC 2850 CO,FHET TR
L7-#%, —%® L-broth hicigE& L /- E. coli NIHJ
JC-2% Mo D50 {5k (5 x10°cfu) HEHE L, —%
D well {23 1 ~1/8 MIC @ 6315-S 2&MmML 1. &
BEHEEREMES MBI -2 vy TEBDH
L, Saline G TE{ #k > /-tk, Giemsa §fs L THHE
BERE~S,

I R’ |
1. SEAEEKSMEKICHT 5 6315-S oiidH
6315-S (& Fig. 1 @& %0 it L - cephem Fbite
WEOPTRROLABVENERE T FOREICR L,

Fig.1 Cumulative sensitivity of 50 strains
of S. aureus to 6315—S and other
cephalosporins
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Fig. 2 Cumulative sensitivity of 58 strains
of S. aureus (cephem resistant)
to 6315—-S and other cephalosporins
(10%/mi)
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Fig. 3 Cumulative sensityvity of 29 strains
of S. epidermidis to 6315—-S and other

cephalosporins
(10*/ml)
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Fig.4 Cumulative sensitivity of 22 strains
of S. pneurnoniae to 6315—S and other
cephalosporins

(10°/ml)
A6

8

—_
=3
=3

50

1y
<0013 005 02 078 3813 125
= 0025 01 039 156 625 25
MIC

Cumulative percent of strains inhibited

50  >100(ug/ml)
100

Fig.5 Cumulative sensitivity of 23 strains
of g —streptococei to 6315-8S and other

cephalosporins
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Fig. 6 Cumulative sensitivity of 52 subclones
of E. coil carring various R(bla)plasmids

to 6315—S and other cephalosporins
(10*/mi)

SE
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BB T3 Cefazolin (CEZ) it @A NP EED
WHRIDB AN S H Stc, MRSA 58 #kicxt LT
i3, Cefotaxime (CTX) icizdb5AA CEZ X bW
HEN%ERL, BEMEKRTIE Cefmetazole (CMZ)
OB, FEREERTRIZZERETCH-
(Fig.2),

S. epidermidis ¥t L Tid, Fig. 30 &< ABPC
Ekic bILE %&b, Cefoperazone (CPZ) & [
EBETH-1,

S. pneumoniae % & U* B —streptococci 23 Fig.
4 BLU5DEED, oxime Bod CTX & U Imipe-
nem 2P 302 0.78 vg/ml LIF THREAEIE
ants,

fix o R plasmid 2% > E. coli CS 2 » 52 Ftk
Xty BB H% Fig. 6 ISR Lk,
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Fig.7 Cumulative sensitivity of 45 strains
of K. pneumoniae to 6315—S and other
cephalosporins (10*/ml)
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Fig.8 Cumulative sensitivity of 50 strains
of P. mirabillis to 6315-S and other

cephalosporins
(10°/ml)
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Fig.9 Cumulative sensitivity of 41 strains
of P. vulgaris to 6315—S and other
cephalosporins
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Fig.10 Cumulative sensitivity of 29 strains
of P. rettgeri to 6315—S and other
cephalosporins
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Fig.11 Cumulative sensitivity of 54 strains
of M. morganii to 6315—S and other
cephalosporins
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CTX v EWiEihriasa o b, K. pneumoniae
wxtLTb Fig. ToéHh, #H~/: cephem h TR
CTX &ticm b HE D,

Proteus BRIz L T 6315-S ot /1i3 Fig.
8~10 LU 11 ®» &K, CTX & Ceftazidime
(CAZ) 113% 545, CPZ ® CMZ L b S DL,

Fig.12 @& £ E. cloacae i34 3 6315-S Dt
B EEICILE B,

S. marcescens 2%t LT 6315-S {3 CPZ & RligE
OHEN%EFRL, CTX & CAZ ic4 54 C. freundii ic
12 CTX, CAZ iR VWEWIE 4R L7, A. calcoa-
ceticus Tl 6315—S DA 355\ F /- P. aeru-
ginosa £ & ' X. maltophilia {213, 6315-S 1354
ERENEFI-EVv, ABPC Wit H. influenzae iz
L EDOMM%E 6315-S 324k 1.56 vg/ml LIFT
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Fig.12 Cumulative sensitivity of 45 strains
of E. cloacae to 6315—S and other
cephalosporins
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Fig. 14

Fig.13 Cumulative sensitivity of 47 strains
of B. fragilis to 6315—S and other

cephalosporins
(10°/ml)
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Competition of 6315—S and LMOX for penicillin—binding

proteins of S.aureus 108—1—1 (sensitive)

MA1H, 2013 CAZ, CPZ XU CTX it kid
- toe 6316—S (37 afiLic OCH, 2 >DT L~
lactamase ZEWNEL, Tc BEEAZRIC(ES B.
fragilis 1ot LTH Fig. 13 0 T &L BWHEH%
i O S

PiEZEFEHBE6316-S 13 MRSA 2587 FEk
E REFOE®EICH S, E. coli, K. pneumoniae,
B. fragilis %icxt L, ftho cephem #akBfk L O R
NE - IZREISORE A RTH, Proteus |&, Entero-
bacter H~D 11 F55 <, Pseudomonas | DB I
BIEDEFE BV EEREIN S,

2. {EM A PBP icxtd % 6315—S ofE& it

HHIKZM: S. aureus 108—1—1® PBP icxtd %
wEBEfA CMZ IcltN3 &, EHOB S % X

MIC: 1.56

L, Figlaodéb b CMZ LHEBEET ZOHL
A0 PBP 2 & 3 a5E2icfafid s,

MRSA @ PBP ic*t L T3 % OfHE 45 PBP 2'
B s T, Fig 15 o & b0 bt et
RO, FHES T 2 CMZ oEh &
DFF,

MRSA icxtd % MIC AELWICbS T, TD
PBP #RE S ~OESEMENA CMZ K04 2HHE
BERHTDH 5,

75 LEHE O PBP Icxt 4 4i5a#fnE%E LMOX
DFNEWET 2 &, E. coli, P. vulgaris icxt LTl
LMOX & E#EoFeBftEsRL (Fig.16 5L
17), S. marcescens Tix PBP 2 s X Ot 3 icxt ¢
% 6315-S o#ifits LMOX o#hicee@o (Fig.
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Fig.15 -Competition of 6315—S and LMOX
for penicillin—-binding -proteins
of S. aureus 108—1

Fig.16 Competition of 6315-S and LMOX
for penicillin-binding proteins
of E. coil NIHJ JC-2

Fig.18 Competition of 6316~8 and ‘LMOX
for penicillin-binding proteins
of S, marcescens. 13

Fig.19 Competition of 6315-8 and LMOX
for penicillin-binding proteins
of A. calcoaccticus 5

Fig.17 Competition of 6315-S and LMOX
for penicillin—binding proteins
of P. vulgaris 33

18), A. calcoaceticus Ciz PBP 1A cx4 ¢t
M LMOX X9 {EL, Colicd sFxAMoRENH
LMOX it KRBT &2 & RLTWVWS (Fig.19)
3. 6315-S »&f g —lactamases IZ¥{ 3 2 LEH
LEaBmE
Macroiodometry C#iE L/ CEPase ( lakk
UlcH) @6315-8S icxfd 5 Vmax & fthdFEHic it

 FAThilBTEE, Fig.20 D& B0 6315-S i3
. LMOX & #tic CEPase Tid2 < mm»nsm‘.’s
CWREEERLE. e

Plasmid # & 7- (3 chromosome origin PCase.
¥ LTH, 6315-S i Fig.2l & b LMOX Rl

& KRNIV,

£1# 8 —lactamase X9 6#’“&#0&5— Ki @&
LTHIiT B & -Table 1 ®EED 6315-S i3 T a,.
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Fig.20 Stability of cephalosporins against various penicillinase—type
B—lactamases
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Fig.21 Stability of cephalosporins against various cephalosporinase—type
B—lactamases
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g I ® : 1a (E. cloacae NEK 89)

L]

160t ©3: L (P.vulgaris

°

e

T 120}

=

°®

% sof
e

?

= 40f

0 n = el o0 n
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ABPC CEZ CPZ CZX LMOX

Table1 Affinity of new B—lactamases—tolerant cephalosporins to various
B—lactamases

Enzyme Substrate

Richmond . Specific Km Ki
classification Souree of enzyme activity(unit/0¢) | GER, ABPC 6315-S
la E. cloacae NEK 39 2010 200uM 0.18uM
le P. vulgaris 38 21.9 115 5.7

ib P.mirabilis JY 10 8636 65 1275

B E. coli CSH2/RK1 256.5 29 120

b K. pneumoniae 42 1006 44 494

Y E. coli CSH2/RE45 196.0 21 13
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Fig.22 Synergy of bactericidal effect with
the complemaent
E coli NIHJ JC-2
cells/ml

6315-8

10“’!- (sub MIC: 0056ug/ml)

108+ !

106‘- /ﬂ

104 u
A control
2 A complement 075units/ml &
10° 20% buman serum
® subMIC antibiotic
© subMIC antibiotic complement
075units/m! & 20% human serum
10° 1 2 1 — it

1 3 5 24 hr
lcebXUVicxtT 2E5AaHMMEIA/NE L, Tb, I,
Vb x4 2658 IEH V.

UL, £ 51t oxime &) cephem D iESHFIM
IKHANRZENMEDPISVDOTKIBRIENLL &L, #HE
BRI L BRtHEAS, 63156—-S Tl f—lactamases &
HEBCETIBNEIBECEL D,

4. 6315-S & MiKMiE L DS IHIRBEIER

E. coli DM BA LI BLVWESOHER, 0.75
units/ml &, ID;, 6315-S 2 #EXH B L, Zh
FREHMCMALBEICHS, Fig. 220t B0 EH
HOBDORKEV,

THhb 6316-S & MEwHEE AR EER%
AT ENMES, ‘

5. 6315-S L= XKER Mg LDHHNABHE -

EER

2 XEEE Mg I E coli NIHJ 2Bt 345 &
Mo 3L HERERRT 545, HE Mg 3EHNZ
EOEFERAERE OO CHIZMIEN TR £ &), Fig.
23 D& B0 PHTHIEBIE L THICEHT 5,

6315-S #HET T Fig.24 0T & &, MIC B4
HbbAADZE, Fig.25 BXU26DEED 1/2 MIC,
1/4 MIC HETTHRR7 454 ¥ MeL BRI &
CBESN, MEATHEILSBATHEBRREE Y E 2,

Fig.23.  Death of cultured mouse-macrophages
phagocytizing cells of E. coil NIHJ-
JC2 in the absence of antibotics at §
hrs. after the inféction

Fig.24 Digestion of filamentous cells
of E. coil NIHJ-JC2 in the presence
of 1 MIC of 6315-S, by cultured
mouse—macrophages at 5 hrs.
after the infection
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Fig.25 Digestion of filamentous cells
of -E. coil NIHJ-JC2 in the presence
of 1/2 MIC of 6315—-S, by cultured
mouse macrophages at 5 hrs.
after the infection

Fig.26 Digestion of filamentous cells
of E. coil NIHJ-JC2 in the presence
~of 1/4 MIC of 6315-S, by cultured
mouse macrophages at 5 hrs.
after the infection

9
»

/
\

A

Fig.27 Destruction of cultured mouse—
macrphages by filamentous cells
of -E. coli NIHJ-JC2 in the presence
of 1/8 MIC of 6315—S at 5 hrs.
after the infection

miERNIcRonsZE . BB L cEMiaEHILL
7- phagosome D E{EEKTH 5, LiL, 1/8 MIC D
6315-S DEAT CRENHILIMSHTLLFELTH
{ Mo tlaOBIRL R SN 5 & 5 i1 5 (Fig. 27),

o % =

6315-S ik 7 N BKE, #5ic MRSA c#WiREAH
%KY IRt oxacephem & L TR EhAEFKTH 5,
HET7 FUBRERESHHKICH LTI, CEZ Xoiih
M@, MRSA K3 CDBOERKIC O BHEYMIEE
DREN%EET CMZ KBBELEONNER->TW
5, MRSA 3&H# f-lactam A HICKSHH
DETLESRES, PBP2 "2 -TWa I &NE
KHOMCENhTHEO, MRSA iKiiEH%2EKT
3 CMZ Hi3 S oBRES O MthD g —lactam
kBN & bRHISNTVANY, 6315~-8S @ MRSA
DRBAIHRENZRLEAS, BRES PBP2 '~
DOEABII®IR CMZ BEFL BV, 20BEHIBAE
AREATH 2, PBP DA S ZRIIIEMSEEH &
PBP L DH{BEHADKBEATVWEDT, RENER
BFETRILETE L OHOBFEARRNBPAIL A+ L £58)
IK&>TMRSAKBEDLL A VEBBEAMATH
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20hbLhn,

6315-S 3 E.coli ® K. pneumoniae %%
LMOX & FEEDMVIAMA%ETRTH, Proteus KD
B, E.cloacae, S. marcescens & iz LMOX & b
HIEDNE VY, Chon@od PBP HESICHT 54
Bz LMOX &3 ZRIEENROT, ChonET
126315-S D4 it A LMOX X0 EFH5H &
MEREh3, WK Pseudomonas MBI LTI
AR AMAEZREL VA, EOEBIIRMEZ D /K
MEBTEHVWALEDLN S5,LMOX (3 A. calcoace-
ticus IKXH LT HIRBEAMETHON, ZDOBEIEED
PBP B}~ DfEAHMEA LMOX X0 %50 b—
HeEEXL SN ZBMMNBONT,

LMOX & 7 FoBk@wHD PBP, PBP 2 54X 0° 3,
E. coli offifafdRIFICHBLRL L 1~ EIK8#% PBP
1A 5LV 1B 2 BERETRKICMA 5, TORELS.
aureus Tl CMZ £ v, E.coli Tiz LMOX L%
Vo BADLVA Y REHRLERETREFCMAS B
—lactam FIZREHICEBITVWA I EMMOSNTWVWS
DT, 6316-S 377 LML, RBHEEKIC, BORESD
ERTERRIEEA S, FLiEOHHEER XA, M
HHkE OB NNREER, BLUAMEKEOHANE
B BREFHLAVWI LA BRINS, HE6315-S
DHELLVO Mg LOUNERIRBIFTH S 2 LML
fExhic, RRENAENB LU OERBFORME
REhoHs b0, 63156-S 137 KyBkEE, #ic MRSA
KHBOWRE N %2R TR oxacephem RiiEME &
LT, BRBEOFHVHFERTHLLEL SN,
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A NEW OXACEPHEM, 6315-S (FLOMOXEF),

ITS ANTIBACTERIAL ACTIVITY IN VITRO,
STABILITY TO B-LACTAMASES, BINDING-AFFINITY
TO PENICILLIN-BINDING PROTEINS, AND SYNERGY

OF BACTERICIDAL EFFECT WITH SERUM COMPLEMENT
AND CULTURED MACROPHAGES

Takesii Yokora, Eiko Suzuki, Kyoko ARAI
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6315—S (flomoxef) is a new parenteral broad—spectrum oxacephem possessing strong
antistaphylococcal activity. It is effective even against methicillin and cephem-—resistant
S. aureus (MRSA).

The MIC's of 6315—S against 22—58 clinical isolates of S. aureus, (MRSA), S. epidermidis,
B —streptococci, S. pneumoniae, E. coli (carrying R plasmids), K. pneumoniae, P. mirabilis,
P. vulgaris, P. rettgeri, M. morganii, S. marcescens, E. cloacae, A. calcoaceticus, C. freundii,
H. influenzae and B. fragilis were 0.39, 6.25, 3.13, 0.78, 0.2, 0.1, 0.1, 0.2, 0.39, 0.39, 3.13,
6.25, 100, 50, 3.13, 1.56, and 1.56 respectively.

6315—S manifested stronger binding affinity to PBP’s of S. aureus than CMZ, and equal-
ly, high affinity to PBP’s of E. coli and S. marcescens as did LMOX. Its binding affinity
to PBP’s of P. vulgaris and A. calcoaceticus, however, was slightly weaker than that of
LMOX.

6315—S was highly stable to all types of penicillinase (IIb, I , IV and V) and cephalo-
sporinase (la and Ic). Ki values of 6315—S for those enzymes were rather low.

6315—S showed good bactericidal synergy with serum complement and cultured mouse—
macrophages.





