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Flomoxef (FMOX, i % %), cefamandole
(CMD, 5 % #%), cephalothin (CET, #HH#),
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FMOX 55 7Ta-A b ¥ v E% kD E-o {LEHBEL
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HEZMCHRKREM LS I - BEa TP
RE DS B FMOX ® MIC #31.6 ug/ml LA ET°H >
72190 Bk % MRSA ¥ L TH#RA L 72, 2 & MRSA
D94 %13 1985 FELUB I BEX N TH B,

3. In vitro BFRAZHR D HIE

HBERLFREF S ORRKFIREREIC L 2 i HER
ZHAEOFEREE L 5 « A8 ET MIC ¥ HIE
L7, 2ERAER2HERIIFRL T, RFMEOHES
&bt D Mueller-Hinton Agar (Difco) YR % S
L7 —7H, Tryptic Soy Broth (Difco) T—®hi%
L 7:& % Mueller-Hinton Broth (Difco) T 10°cfu/
mHFRL, 91yl 2 EROFHR L @M L 72
3PCT 18~ 20 B¥flIsE | L 1o, MIC 2 ¥IE L 120
FEROHEMEFE L UHAKEDO MIC{E £ Y Frac-
tional Inhibitory Concentration (FIC) index 2 & H!
L, ®/INFIC index #50.5 LAFDOBIC, [HHEMRD
Dl EHEL

4. In vivo BrRZNROHE
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iZ & D K &, Fractional Effective Dose (FED)
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p30.75 ITOBEE HHEHRS D | LHEL I

II. £ 8 # &
1. In vitro tHER
FMOX/CMD o #t A 1, MRSA 190 £ o 181 £

(959%) WCHHERIH At L, i 36 % Ok T I3/
FIC index #%0.25 LATF & % D AHIERN L D35 12 - 1
(Tablel), HHEYR E RS Lo iz T T
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2, 3.1 ug/ml LT DfitEDIBE VR TH - 12, HHER)
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MICTADSE W E B KR TIIHEZ R A <,
FMOX #1311  MIC 6.3 & 12.5 ug/ml & ¥k T i1,
FHEYRPBMCHBR S 2@ H > 1o, K1,
FMOX £ CMD @ #t e & > Tilj4 o MIC #51.6
ug/ml LA e o 2o Bk %, ERIIC & - THEHMRIE
WMELB B EEZ, 2oMBY#~ (Fig. 1),
HIMEABOREOMICOI bVt b—HD
MIC %5 1.6 ug/ml % /< 3 £k $1 190 £ &2 55 Bk (29
%) THotchs, A TIRHEED MIC »33kic 1.6
pug/mlBATFIC % B B 8H8 131 Bk (69 %) L1EmmL,
BRI L > THICHEDRBSEbR S L W I TR
K% DBRICBWLTIZ MIC 0 LEBRE VW EIC £ T
BT L%

FMOX o MIC 3o | $ 2 £ 512 190
kD MRSA 5 & 43 Bk & 7213 22 % %5 Uf, FMOX/
CMDO#HRE %= MED £ h & L& L 72 (Table2),
FOM & FMOX, LMOX, CMD, ¥ 7213 CMZ O #tH
T3, WTFhofa¥ TH FMOX/CMD icttig L T
FOHRMEL»E oo Tz, FEREED MIC 8
FOM O$B4 i3 mb@E»E LD T 12.5 ug/ml LU,
fthDFH D T iz FMOX kR 1.6 ug/ml AT
OEHREESIREMETE25RE LT, 20KD
# & % #FA ~ 71 (Fig. 2), FMOX/FOM & CMD/
FOM O#tR Tz Z 0#EIE 13 60 %Ll L & 7% H FMOX
/CMD 0fi&+ LiFIZEAEF TH > /-5, CMZ/FOM
» %\ iz LMOX/FOM o # &+ T i3 FMOX/CMD

Table 1. MIC distributions of flomoxef and FIC index of flomoxef-cefamandole against 190 strains of methicillin-

resistant Staphylococcus aureus

Minimal FIC® index

MIC (ug/ml) of flomoxef

Total strains

(%)

(F) 0.8 1.6 3.1 6.3 12.5 25 50 100 200  >200
0.5 sF 2 1 4 2 9 (5
0.25 =F<0.5 47 25 7 9 10 7 4 3 112 ( 59)
0.125sF<0.25 5 15 14 13 9 5 1 62 (32)
F<0.125 1 1 1 3 7 (4
Total strains 55 42 22 25 20 12 9 5 190
(%) (29) (22) (12) (13) (10) (6) (5) (3) (100)

MICs were determined by agar dilution method.
® Fractional inhibitory concentration.
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Fig. 1. MIC distributions of flomoxef and cefamandole

against 190 strains of methicillin resistant Staphylococcus
aureus .

Figures are number of strains with MICs of flomoxef and
cefamandole determined alone (A) or in combination

OCT. 1991

(B).

Table 2. In vitro combination effects of various antibiotics against methicillin-resistant Staphylococcus aureus

Combined Number (%) of strains with minimal FIC index (F) of:
Drug .
with F<0.125 0.125<F=0.25 0.25<Fs0.5 0.5<F
CMD 7 (16) 21 (49) 14 (33) 102
FMOX
FOM 3 (14) 5 (22) 11 (50) 314
CMD FOM 4 (18) 7 (32) 9 41, 2(9
CMZ FOM 8 (19) 6 (14) 26 (60) 3(7)
CET 27 (63) 9 (21) 6 (14)
LMOX 1(2)
FOM 6 (27) 4 (18) 12 (55)
Demethoxy- CMD 6
FMOX 6 (37) 27 '

FMOX, flomoxef, CMD, cefamandole; FOM, fosfomycin; CMZ, cefmetazole; LMOX, latamoxef; CET, cephalothin.

DFE LDV dot, —H, LMOX/CET it FIC
index TA &, SHEHAVHSEOLE»TIRED
FHEZ R 1358 2 - 72 05 0F F B O 1 3 0 MIC 13,
FMOX/CMD & Y EF4%-> T D #HRKED MIC A3t
W2 1.6 ug/ml ATFIC 2 58686 Do 12,

2. MHEPHRIILADTa- A bFUH

FMOX 256D 7a- 4+ ¥ v HOHERIINT 2
BEEFAB DI, A FEE D 2 demeth-
oxy-FMOX & CMD o it %) # % FMOX/CMD o
FhEtb# L 7- (Table?2), Demethoxy-FMOX i1,
FMOX D358 Lt 2 L IEF IS/ S R HESE L
pERHoNT, FMOX OMEFEMERICIZTa- A+ F 2

EBLAOTIETH 2 Z L HSHEAL 12,

3. In vivo BtHAE

In vitro RBTHEA L7 MRSA D> b, w7 AL
T LBIOE 4 LB, w7 ALHGRRECS
B BRI R AR L 2, BB EER
Ptk & BRIt E © 7 2 Bk 5 > ¢ FMOX/CMD
® FIC index 2 0.13~0.25 T & > 7z, FMOX/
CMD OZR&E51- & 2t HGEEHRICB VLTI
th 3 £k T FED index #30.75 LAF & 72 0 $Rlic & 54
EREBEH 5t (Table3), L L FED index
i3 FIC index \cHARAX2fBEERD in vivo TR
vitro X BT B IE EHEMRIIEL Hh o T, BVL
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MIC distributions of various antibiotics against methicillin-

Each symbol indicates individual strain with MICs determined alone

(O) or
flomoxef/fosfomycin (B), cefamandole/fosfomycin (C),
latamoxef/fosfomycin (E) or latamoxef/

az

ole/fosfomycin (D),

cephalothin (F) .

MRSA 4 # b 3 £ T 12 FMOX & CMD @ MIC %5 £
BoTWiDTIDIEICDOWTIZMIC DLERTE
FlEE5 L1881 >n»T HBaT L 7228 FED index
BERLSDHE L EUDOME%RL 7z (Table3), X

in combination (@) of flomoxef/cefamandole (A),

cefmet-

W2 SR 5747 #k %% FOM/CMZ, LMOX/CET o
RHEEME%HE L FMOX/CMD O #h & L 72

(Table 4),

FED

index X LMOX/CET <FOM/

CMZ<FMOX/CMD @ Il T LMOX/CET »3 & & 3



972

CHEMOTHERAPY

OCT. 1991

Table 3, Therapeutic efficacy of the combination of flomoxef and cefemandole against methicillin-resistant

Staphylococcus aureus infection in mice

EDgo (mg/kg)* MIC (ug/ml)®
. —  FED F
. aureus . FMOX/CMD Alone Combination Alone Combination ic
strain ratio index index
FMOX CMD FMOX CMD FMOX CMD FMOX CMD
1:1 150 160 47 47 0.61
50 25 0.2 3.1 0.
SR 5147 2.1° 190 170 79 79 0.65 13
SR 5777 1:1¢ 350 200 93 93 0.73 25 25 0.4 3.1 0.14
1:1 13 63 10 10 0.93
SR 20 1.6 6.3 0.2 0.8 0.
%0 104 17 69 7.2 29 0.83 %
1:1 320 300 81 81 0.52
SR 6124 6.3 12.5 0.4 0.8 0.13
1:2° 390 460 43 87 0.30

* Mice (ICR female, 4 weeks of age) were intraperitoneally challenged with S. aureus (3~8x10’cfu/mouse) in
5% mucin and antibiotics were subcutaneously administered at 1 h after bacterial challenge.
® MIC was determined by checker-board dilution method.

¢ MIC ratio.
FMOX, flomoxef; CMD, cefamandole.

Table 4. Therapeutic efficacy of combinations of flomoxef/cefamandole, fosfomycin/cefmetazole and latamoxef/
cephalothin against methicillin-resistant Staphylococcus aureus infection in mice

EDy, (mg/kg) FED MIC (ug/ml) FIC
Drug i .
Alone Combination index Alone Combination index
FMOX/CMD 150 160 47 47 0.61 50 25 0.2 3.1 0.13
FOM/CMZ 790 450 87 87 0.30 50 50 3.1 3.1 0.12
LMOX/CET 2,600 600 130 130 0.27 >800 100 3.1 1.6 <0.02

S. aureus SR 5747 was used. Equal amounts of antibiotics was administered.
FMOX, flomoxef; CMD, cefamandole; FOM, fosfomycin; CMZ, cefmetazole; LMOX, latamoxef; CET, cephalothin.

WIHEEA %R L FIC index ¥ R L 7z, UL,
®iY ZDFEE Y FED index D553 FIC index & D
K& » o iz, — K, # BB @ EDs, {# 2 FMOX/
CMD<FOM/CMZ<LMOX/CET o g © FMOX/
CMD BHHEZHRIIF 1> -8R BV IEENRE %«
L7z
Inn. * 3

MRSA i3 E®&K B %F T 5 immunocompromised
host 2 F CEELZRBRRE2*VEEEI T, HiFT
MRSA i BZhZEFZY 2 wiz o, HEROSEIC
L2 HBERMESITbObI TV E™, %72, BERTOR
RE2FRAT 20 EBEROHEES D in
707,15~21) t in vz'volﬁ.Zz.ZS)T&?\Té nT !/)60

S EIR AL TR KLY B V> % E MRSA 2 %

vit-

3BEERZ FMOX & FMOX 0% TH 3 HtEE
DEVEEMRSA LI I2BEHREHEETS
CMD 6t RAZH R % B3t L 7z, FMOX & CMD 0
i, 9% MRSA & & & MRSA 0w s icH
LTHENT: in vitro ARER LR L 12285, 69 %0
BICB W T, HHARFOTED MIC b33tz 1.6 18/
mli AT ERD, HEYMRSHZ L) I THLA
BEEETOL DLy 5, DX S % in vitro HiR
BRI = T ABRRRL T 5 SRR ORERRE
b RBRL 72, MRSA BRI B E 12 SERaEsEL S
ERBLDOTRESTAZHALIINSD in vivo F
BERLS b KGR L TS 2 2 L RTER
Vo UL, MEREERTHHERMGICHMEIBIIL
RFRENzDT, FMOX ® CMD %35 2 B0 MIC
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AN FVRBHERERCLAOMETH S Z IS
e ote Ta-A ¥ ¥ 13 PBP 4T 2 8IH
HEED 2 DTS, HfFAKEOMRSA OKRRE I
PBP4 OEERTI o hOETHEL TV bR
2, 2OZki}, €7 7~v4 v RELFRC PBP
4 BRI O & v imipenem?” b cefazolin & % W i
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BRI BLTHERNCE oIt 7 2 LRE IRt
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# OBt
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SYNERGISTIC ACTIVITY OF FLOMOXEF AND CEFAMANDOLE AGAINST
METHICILLIN-RESISTANT STAPHYLOCOCCUS AUREUS

Yoshinao Kobayashi, Naomi Sonobe, Masayoshi Doi,

Kazuhisa Murakami and Tadashi Yoshida
Shionogi Research Laboratories, Shionogi & Co., Ltd,,
Fukushima-ku, Osaka 553, Japan

In vitro antibacterial activity of the combination of lomoxef (FMOX) and cefamandole (CMD)
against methicillin-resistant Staphylococcus aureus (MRSA) was evaluated by checkerboard dilution
method. The combination showed synergistic activity against 181 (95 %) of 190 MRSA strains with
a minimal fractional inhibitory concentration (FIC) of less than 0.5. Furthermore, the MICs of
both antibiotics were less than 1.6 xg/ml against 65 % of strains when administered in combination.
Removal of the 7 «-methoxy substituent from FMOX resulted in diminution of the synergistic effect
suggesting that inhibitory action of FMOX against penicillin-binding protein 4 (PBP4) was
involved in its synergistic effect because 7 @-methoxy conferred on the compound an affinity for PBP
4. This in vitro synergistic activity was reflected in the therapeutic efficacy of the combination
against experimental infections in mice intraperitoneally challenged with MRSA.



