108

CHEMOTHERAPY

Oxacephem F&#H YR 6315-S (Flomoxef) D X F V) itk
Staphylococcus aureus i3 2 i IER

FEFOAR - BKF0% - TIEER - S58 IE
BB A &AL AR

Oxacephem B LR 6315—S (Flomoxef) (2, HFKIM & hi: Staphylococcus aureus O
R Z#k i< i3 Cefazolin (CEZ) & EBEOMMEM AR LM, &5, 6315-8i2, CEZ A
BIEMARBRLVAF ) UiitlE S, aureus (MRSA) i bHREIMViEHER L .o CEL D&
/NSETBA L A (MIC) A¢ 25 ug/ml Ll ETH 3 137 %D MRSA %43 5 6315-8 0 MIC %
it 2HMAT L. choO¥k%E 6315-SO MIC M 12.5 pg/ml LI ED TV —T (1THD
#, H-MRSA) & 6.3 ug/ml U Fo7L—7 (83% D#k, L-MRSA) i£5it7:c H-MRSA
i1, &D B -lactam i bHETH - 2o MRSA (3, FHEicBI5 ¥ % PBP-2' 2&E4£ L, H-
MRSA Ti2, L-MRSA & hELBANEN -1z, 6315-S i3, fho¥H & E# PBP-2" icBfni
A{EM - 720 L-MRSA i3, penicillinase plasmid 25, PBP-2' 2 EBHICELE L fo 4,
6315-S i, ¥ &L » HWHEHHE L, Thdt, ZOHEERICES T IBEROVEHEER SN,
—7%, L-MRSA O penicillinase plasmid 2B\ /- Bk T35k D 8 f£0 PBP-2" £EEL T
Wiz bbb 53 6315-S @ MIC (3, HlkkE B TEH L, 6315-S i3 RMOEANSH S
LiEHlE hic, —8d L-MRSA #%7Ti3, CEZ fit#£ic penicillinase 2885 L TW/, 6315-S
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i3, penicillinase ICKENMETH D, COKERLNBEEFHICEFS TS LBbNl,

BAkFEERICEWTIR, 1961 FMHTAF VY it
# Staphylococcus aureus (MRSA) DS RELSHE &
hTVwah" 2, BEICHEWTH 1980 F£HEL h MRSA
BEMLTVWEIEPrRESNTVEY. Thoo
MRSA #i3, BEZHHRTRREBINZVHFLVWR=Y
) U HEAEAQYE, (PBP-2') 2EELTVWSEY, BL
@ B —lactam i, =D PBP [CIEEICEVEFIMH L
PNRET, ZOLHIENTREILT 5LEL SN TV S,
a5, PBP-2' 13, B% B-lactam XHEAET TESR
FTELNL-THEBHICELEINE L bHESN
foo 8,

Oxacephem %ILEYWHE 6315-S (Flomoxef :
FMOX) &, 75 LEHEIND T, S. aureus
I LT OREARYZ PASLEALiEME S LTH
Rxht:", Frld, BRI, 6315—S X MRSA oL
THHEVWHEERAAR-TWVWAIEERE LY. R
XT3, 6315—-S ® MRSA o4 2 IREFABRFICD
WTiR 5,

I. & & H ik

S. aureus i3, EARBMMOKRBETCEKI M Nkt
J:: LY

2. ¥ H

6315-S (FMOX, E¥%®XE), Cefazolin (CEZ,
HEIRE L), Cefamandole (CMD, &% %3E), Cef-
metazole (CMZ, = 3t), Methicillin (DMPPC,
Sigma), Latamoxef (LMOX, ¥ #%8438), Cefti-
zoxime (CZX, BRFE5H), ['*C] Penicillin G
(['*C] PCG, Amersham), Ethidium bromide
(Sigma) Z M\ 7z, Clavulanic acid 315 £ 8IED
REFCHABIN

3. Penicillinase plasmid D%

Penicillinase plasmid ® %2, ethidium bro-
mide B, F/oik, BEERETTN -7 ethi-
dium bromide ZLE#: Tid, B % ethidium bromide
Z4~16 ug/mlBL MY TS bV AL 743 UEMTI
CT—HBEERLI-OL, BREFRRLTLYT+Y
A EREM EICRHL, S5, STCT—RERLA,
HiR¥®RE T, B% L-broth (trypton [Difco] :10
g/L, yeast extract [Difco] : 5 g/L, NaCl : 5g/L,
pHT7.2) #TAICT—HIREHERL, BHHAFTRL
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T:L—agar (1.5%® agar #8& ¥ L-broth) Eic#
L. ¥5i, —HITCTHERLA, £LkTD=—-D
penicillinase B4 % nitrocefin % /2133 — NETHRHE
L, penicillinase L TREIML 2,
4. R=V) AESRER (PBP) ic¥93 S-lactam
XoBEMEDRITE

L-Broth T 371CT—HRE HISER L M*EL 4 2
® L-broth i 5 ¥MML, X5iK3TCT4RKMKRE S
LA, 6,800Xg T4 CTHRLMREL, 0.1 MY
VBT PY Y LR (PHT.0) T1E%AS LK,
0.5 MY 8+ by Y LMEHE (PHT.0, 0.01 M
MgClL,2&8¢) K@U (M 170ml), MM LAM
Zokkeh CRIKRICIEDE 4 HMEFHBBHEL . 4CT
530XgTI5MELLALMET—LLTL4CT
100,000 X g T 30 530 L THE S AR, 2 @k
BLAE FUEBGEICEARREN 10 mg/ml 27X
ALXHIKEBL, EHTAET-T8CILRFELL.

100 pl DRRES &4 OBMBEDOERBE 10 1] iR
#T30CTI0AMA o FaX—- LS, ['*CIPCG
(50 uCi/ml) %30 ul WA TEX S, 30°CT 10581 >~
¥ a~X— b L7, sarkosyl (10%) & PCG (60 mg/ml)
DRAWAE 10 ul MATRIGZ 1LY, Zilic 20~30 5yRIK
&L/t 30,000 x g T30 5M# 0L, L#30 ul %
SDS-RY 77 V7 I FERS LEK%E (PAGE) i
it oo acrylamide {3, 8 ¥ /-i3 9 %, bis—acryl-
amide 32D 0. 5% DREZR WY, 7NFA 0SS
74 —&ETPBP 2R L7,

5. B—Lactam Eic & 5 PBP-2 ¥R

L—Broth 1T 32°CT—HiRE 53EE L /- B% 200 ml
® L-broth i 5 ¥ L7z, 32°CT 2.5 BRHR & 5 1%
‘U, EFEMA, 351, LSKRMIIRE HHERL
oo BEESZ, ['*C] PCG S RNVICHW-KES &R
BICEHM LA, EEEEE 4 mg/m]l OKE4S 100 !
12 10% D sarkosyl &% 10 ¢l MA CTHEBEAEEZEMN
L, ['*C] PCG 5 NI KB EE L4&#HT SDS-PAGE
%1T%5 » 1zo Coomassie brilliant blue ©, BEEK*%
Rfal, PBP-2 DX/ FEF Y b A -y THEBER
L7,

6. B/REMHILRE (MIC) DRiIE

MIC o fiE}, BACFEREFSEERY ICELT
BRFBFRETITE e MV T MY T3 VERPT
ITCT—HMHEIER L -l % [ CEHIT 100 i /R
L, 11 pl 22 EFRFFROERZELI 27—k Y
b oEREM (0.5% D NaCl #88) ICEE LA, &
Xehicie U7 BB T 20 Bt ek, MIC Z¥E L 7o

Fig.1 MIC distributions of g-lactam
antibiotics against 360 strains
of S. aureus clinically isolated
MICs were determined at 87°C.
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1. EEERSYMEBkICXS 5 63156-S i MiERE

BEFRSIRE X /- 360 kD S. aureus i34 5 MIC %
% 6315—-S, CEZ, CMZ, DMPPC Ti# L /- (Fig.
1) 6315-S i3, #750% DS kicxt L T2, CEZ
LEBEEOHVWIE %KL, CMZ ® DMPPC & b
LI 4 EREEENRT ATV, &5, MRSA i
3 LT bt 3 i <RI - 12,

77 /Y vttt (MIC225 £g/ml) @ 137 Bkic>
\WT 6315-S & CEZ » MIC 9% % Fig. 2Rk L1,
6315—-S o MIC ©¥#it, 12.5 wg/ml Ll E (17%) &
6.3 ug/ml LI'F (83%) o8N icEhTht—7 %5
5, 6315-S IKREHDEVHKE H-MRSA, BV #*%
L-MRSA &&Jit7:c H-MRSA &, f{~/AkEDB
—lactam W L THRHETH - 72,

2. B-Lactam #|o> PBP-2' @0t & EN4E

Wit icM5 LTV 3 PBP-2' i1 3 8 —lactam %
oBfn%E [1‘'C] PCG SNXUVETHRIE L (Fig.3).
6315-S %, fhIEL RIS, 30 £ g/ml £ ¢ PBP-2
KB AE RIS -1,

PBP-2'(3, B-lactam REAT CHAERT S
- THEENICELIN2BEABTHZC &0%S
NTWADTS Y, kD B-lactam XD 32°CicHiF
% PBP-2 M4+ B L7, Fig. 413, 6315-S
FTICZXFETTONERLABOREAES %
SDS—PAGE ichi}, EEHEA$RBLAERETH S,
CZX FETTHEERLUAKICHER L TWA/XY Fit PBP-
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Fig.2 MIC distributions of 6315—S and cefazolin
against 137 strains to which MICs
of cefazolin were more than 25 yg/ml

MICs were determined at 37°C.
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P THBIERF, DN RN PHSE. 5 OEEHMTHEE L
hEICREET B E, HBVIF, [14C] PCG NI
ERTRE IO/ PBP-2'2, NV NEEIUSEBEZE
b, Lid, FHELINAIMENDSLICLDE
# L1, CZX it~ 6315—S @ PBP-2' FHAENE W
CERBHONTHED, CONVREFIYMA—F—
THEERT 2 HETEEEAOFHELZ S SIFE LS
H.# L 72 (Table 1), Penicillinase * E 4 4 3
L-MRSA #% T3, 63156-S (3, FEFEHEED 1.7 (558
EL>» PBP-2 2%F# &9, MIC b 6.3 ug/ml T
H 1o MDIEKIE, 5.8~ 9% PBP-2 2FH L,
MIC bE W E%R L7co L-MRSA Kk 5 Z0OFH
fEl3, penicillinase FHEEE FITLTWo TRHD
B —lactam #ic>W\WT MIC & PBP-2 83, &
CHBLTWE, —F, H-MRSA #% T3, JEFE
TH L-MRSA #kD 4.4 f5b @ PBP-2' ZEAL L TV
72 6316-S &, CEZ X D (3{Eh - 7%, CZX L[E
EEoFZFEERL, MIC b@h -1,

L—MRSA @ penicillinase JEEEA M HKICH W T,
PBP-2' i3, #KHIC, LAbBIKRD 8IEbELESNT

Fig. 3 Affinities of B -—lactam antibiotics for PBP—2'
of methicillin—resistant S. aureus

B—Lactams at the concentrations indicated in the figure

were incubated with bacterial

membrane at 30°C

for 10 min. prior to the addition of ('*C]) penicillin G.
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Fig. ¢

Induction of PBP-2' by 6315-8 or ceftizoxime

in penicillinase—producing L~MRSA strain SR3638

PBP-2' was induced at 32°C by S-—lactams at the concentrations
indicated in the figure. Membrane proteins were stained

with Coomassie brilliant blue R-250,
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£, 6315-S 10ug/ml EETCERT 5 LELRI
BETFLM TENTHHEKD 4.6 (5B TH -7z (Table

2)e LML,
iKbb od,6316-S 0 MIC i3, HtkEE L TH-
oo LT, COIPAIIIE, PBP-2 ELX R &
6315-SEEH &k, MIC THBRD KHVTIZHEMR
HEH ohiidh » 7co—F, H-MRSA T, PBP-2

COHEHKTIE, PBP-2 A ML TV

EARIHKEBRCEEI L1
3. €77/ Uitz i3 5 penicillinase D5
£ ¢.® MRSA |3, penicillinase +F¥HicELE T
%, WEICNT 3 penicillinase DFESEFH B35
penicillinase plasmid Z28k4 5 Z & 584, 23 %o
L-MRSA & 10 #%k® H-MRSA T penicillinase JE &
HEkEIML 7, Skks £OHEBKICHT 3 6315-S
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Table 1 Induction of PBP-2' at 32°C Table 3 Contribution of penicillinase
in penicillinase—producing EUCEE to cefazolin resistance in 13
MRSA strains out of 33 MRSA strains
SR3636 (L-MRSA) | SR3636 (H-MRSA) MIC range (ug/ml) for:
- Conen
Ancibioric Antibiotic | Temperature Penicillinase-
/ml) | Amountof | MIC Amount of |  MIC il
il ety (ug/ml) | PBP.2' | (ug/ml) Parents 3¢p¢f::
Conerol 0 ! 44 Cefazoli 32°C 100 — 400 | 100 — 400
sa1s-s S A B B efazolin 3rc 25200 | 1.6 — 12.5
Cefazolin 1 7.7 200 12,0 400 6315—§ 32°c 6.3-25 | 3.1-125
10 9.0 12.8 37°C 1.6-63 | 0.8-6.3
Latamoxef 3 6.2 200 ND | >400
10 7.4 ND MICs were determined by agar dilution method at
Cefmetazole 1 6.8 2 ND 100 temperature indicated in the table,
10 5.8 ND
Cefrizoxime 1 7.6 | >400 62 | >400
10 7.6 : 7.5 RIEA MK I hid -7, CEZ X, ABPCD 0.15

PBP-2’ was induced at 32°C for 90 min. After SDS-polyacrylamide gel
elecrophoresis, membrane proceins were stained with Coomassie Bril-
lianc Blue R-250 and amount of PBP-2' was determined by densitomerry.
Values are relative to that of coneol for SR3636. MICs were also
determined at 32°C.

ND : Not determined.

Table 2 Induction of PBP-2' at 32°C
in penicillinase—negative variants
Concn | SRM401 (L MRSA) | SRMS51 (H-MRSA)
Antibiotic g/ml) JAmount of MIC |Amountof MIC
e PBP-2’  (ug/ml) | PBP-2  (ug/ml)
Control 0 8.1 49
6315.§ 1 7.8 6.3 12.5 100
10 46 9.6
Ceftizoxime 1 10.5 ND 5.5 ND
10 10.1 8.9

Details were described in the footnote of Table 1.
Strains SRM401 and SRM551 were penicillinase-negative variants derived
from SR3636 and SR3626, respectively.

& CEZ o MIC ##|5£ LT, plasmid B 5 MIC
DEALEF o 3TCICHBWVWT, 138D L-MRSA ©
CEZ @ MIC 2% 1/8 U TFic#/b L 1-4%, 6315-S @
MIC o ZAtid 172 U TFLATH > 7 (Table 3); &0
fti, CEZ ® MIC 2% 1/4 ic#D L 7- ¥t 3 #%, CEZ @
MIC icZA{bA75 <, 6315—S @ MIC A% 1/4 ic&’b L1
B2 vk, @ZED MIC (LA 1/2 LI O #k At 13 #k,

3D MIC 42 0.4 ug/ml LLTFIC 73 » TRES#EEAL L
ek 2B TH >7:o CEZ D MIC A 1/8 L TFic s
5 13kDSH5D IKT, WkE2OHEMKICHT 3 cla-
vulanic acid & CEZ OHRERZF - RBETAIE L
7o WINOBKCEWTHEMK T fractional inhibitory
concentration (FIC) index 4% 0.1~0. 38 & 75 b #FE
fERMNRZH S h/-ht, penicillinase 4 Hak <1340

XOHEMEETHRICMAKIME N B4, 6315-S om
KAMIMBINLE - E'%4BXSDUEL L,
Zhon#kTid, CEZ %X ¥ penicillinase TR h 3
B-lactam ¥RiCH ¥ 5T, 37C Tt PBP-2 iIh
H T7i < penicillinase HB35 L T\» 54¢, methoxy
¥ I X - T penicillinase IZ&E{t L 7= 6315-S 2,
penicillinase D MERIF TV EMNPOMEL - 12,
—7%, 32°CTid, CEZD MIC i3, ABSYDHEHT 100
ug/mlUETHY, CHEBETIE PBP-2 H#EICK
E{HES LTV,

m * ¥

MRSA 2, B8 —lactam ¥ ¥ o £\ PBP-2
TEELTIASORMICEHIEICZATE, Lb, &
D PBP 3ERMNICELEINS ZEMBICHSMNCAN
TW3 ‘™Y, XFETHWA MRSA (b E~IBY
TXTPBP-22E4LTW:, LAL, ZORHE
B—HTWE, £&Xid, CEZ® MIC €25 ug/
ml UEDOHERATH, Eh ST 5 6315-S D
MIC i3, 0.8 45 200 ug/ml & THL AEHL TV,
ORI, 2@HERLADT, ok, MRSA %
HEEOR Y H-MRSA LRiEEDE\ L-MRSA
2DODIN =TI WYL — THCORBEEDX
Witid, thoBERLSEhb LV, DI ED,
PBP-2 DELBROENRBMLTVE bDEEBbIh S,

Penicillinase 2432 L-MRSA # i3, #3¥%ic
K, 6315-S o PBP-2’ H¥aEI2{E <, MIC & &<
HBL T, LAAR->T, 6315-S # L-MRSA i-
BOWRAHESELRTERNOVESLELT, 20V
PBP-2 E¥HENH 5L Ebh b, —4, penicillinase’
FELHBEHKR TR, Bk 8 {5 H D PBP-2' +#kyic
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EELTHD, *0ELRNIT%A2RSEE H-MRSA &
BULTVWAIbrIb ST, 6315-S @ MIC 3 ¥k
E#ENEL, ERDLIBHEMRED RSN, L
ML, FMEROFERICL NI, penicillinase FEELE
@k, H2\i2, CEZ TPBP-2" ZHR L 8K
2 BEP 721 6315-S 2R S H RS IC IR,
FRLTWBOT, HhkOPAIH, PBP-2' i3, WL
CHoOREEERSESLEbNh S, MIC BIE T,
EFNL, BHE 18~20KMEMLERITZDOT, 0%
BT i3, 6315-S DRl ERNEONTEKICNT
3 MIC skt RIBEICK 2D LB, ATED
LA, COERIODVWTRTAHTH S,

MRSA Diittic penicillinase 12885 L TV W&
BREONTVEN'Y, —HTR, BELTVWEEL
SHELHB'Y. RA 1B, FHRICAHWA L-MRSA
DO—HMDOEICHEWT CEZ D X 5 i penicillinase i<
Lo ThMEN BRI L, EREEA ITCORIL,
penicillinase bi¥EICHME L TWA I LXMW L,
LHL, BUKTHERBEAS 32°COKIZIE, peni-
cillinase ORI N T EFER/NIh-1t, BEREE
BB > TPBP-2 OELRN DT EEY &
EZ bbb s &, penicillinase NS T 30 E
N3, EOKEKICEE SN S PBP-2 0ok & &HEIC
hhb-THH, PBP-2 oRMXBDVT BiIcohT
penicillinase NiHtEE L HFT 5DICEEICE > TL
3bDEBbhs, BILKTHEREE, HitiopH A
CFEREHICL->TPBP-2 ELBRMNREZDT,
penicillinase MRt ICB ST 20T, EEREMHIC
EKELTVWEDTHAH, ERIMEShi- MRSA T3,
L-MRSA & b H-MRSA ® % #% penicillinase 3 &
EHDYERBVDT (RRERT—5) EBRIERDS
IKBWTH, L-MRSA i B¥ s tkAmtktk s L TR
R& N 5 DIiC penicillinase LA SHDEEZRLTY
3bDEBEbhs, LIA->T6315-S DL S i peni-
cillinase ICKETH 5 Z &3, MRSA icxd 3R
BOVTHMDEROBARIRBELHBENVLEOTHA
Do

AREICHVT, WL, 6315-S © L-MRSA i
4 3 HLBREE O HBER IS, 63156—S D&V PBP-2
FMHE L penicillinase KEMNHFES L TVH L%
Shic L.
(EBRMIM : 19834 2 A~19854 10 A)

E ] 33
AWERAETLSICHD, PBP-2 MEicE L 1-

SDS-HUTP2YLT I FREYFLRAKBEICOVT
PEBL TR EE LAMEEALEESR KE &
MR LET,

X ®
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ANTIBACTERIAL ACTION OF 6315-S (FLOMOXEF) AGAINST
METHICILLIN--RESISTANT STAPHYLOCOCCUS AUREUS

KazuHisA Murakami, KazuHIDE Nomura, MasayvosHi Dor and TApAsHI YOsHIDA
Shionogi Research Laboratories, Shionogi & Co., Ltd.

6315—S (flomoxef), an oxacephem antibiotic, was active against methicillin—resistant Staphy-
lococcus aureus (MRSA), against which cefazolin (CEZ) showed poor activity. Since MIC
distribution of 6315-S against 137 strains of MRSA had two peaks, the strains were divided
into two groups, L-MRSA (83%) and H-MRSA (17%), against which MIC’s of 6315—S were
less than 6.3 ug/ml and more than 12.5ug/ml, respectively. H-MRSA strains were resistant
to all other B-—lactam antibiotics tested. MRSA strains produced PBP-2', which is associated
with bacterial resistance, and the amount of PBP-2' was large in H-MRSA and small in
L-MRSA. Although 6315-S, as well as the other B-lactams, showed no affinity at up to
30 zg/ml for PBP-2, its ability to induce PBP-2' of penicillinase—producing L—-MRSA was
very low as compared with those of CEZ, Ceftizoxime, latamoxef and cefmetazole. This
characteristic seemed to contribute to the antibacterial activity of 6315—S against L—MRSA.
On the other hand, deletion of penicillinase—plasmid from L-MRSA increased PBP-2
production 8—fold. Never-theless, parent and penicillinase—negative variants showed similar
susceptibility to 6315—S. This non—correlation between susceptibilily and amount of PBP-2'
suggests that 6315—S hassome unidentified function in its antibacterial activity against L-—
MRSA. In some L—MRSA strains, penicillinase was involved in the bacterial resistance to
CEZ at 37°C, as shown bysynergism between clavulanic acid and CEZ. 6315—S was stable
against penicillinase, which also contributed to its activity.





