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(2) WHRNOHCEZ (2 g LUIPM (05g) ¥#58nk FmhilAEIZ: 2 2L —FL7 in
vitro kinetic model (2 35\> T, MRSA (1204 2 S PEIZ, & 3KH U X ~BEEIC £ 0D AbEIC

MiEa N,

() EW=72LHBRIN L TCEZ IPM D¢

1 U ki It THIsEM R A 3D 5 1

7zo MRSA 8 #kh 6 HhAMIFMR %, R 2HLMEMMRERL. 272, ZOMHEDHRI,
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Methicillin @ittt Staphylococcus aureus (MRSA) ifetF
12, R ERIMER %7 L, U7 F 7 EREER D55 55 A
HLIBE—MKLT7 2 LREOEHI T DOHMMOIR KD
VD EDEIEWEIN TS, LA L, MRSA (3, methicil-
lin (DMPPC) A% b3 5D B-7 7 LRE, T3/
BT, 70T 4 FREFICEMESRT LRI S
H% <, ¥ T3 vancomycin(VCM), minocycline, dox-
ycycline, ST 4#%° rifampicin (RFP) %R & 117 &) T
L BHRRETIE 00249, L L, VCM I3EH 0lIs»*
T, ThIHA 7Y o BIRMEEONME L CRETE
BETOHMM?Z, 2512 RFPIZGHEBEFAGE AT & v
JMIEE% a2 T3, F72, MRSA 2 EREZBIZHFREL 72
EELCBLEOBEEL 12V DA S, LFHENEE Y
=45 POV EDTH S,

CNL)HEENL L TMRSA KT 2 HEDE & 1

FLT, in vitro BRTHiZ DIHHED AT EIZ >V TH
ELRAAENT B9, L L%d's, invitro TOAE
BHR A FRERET VS 5\ IZEKIC S O TAEW L 72013
Y, HESIE, MRSA 128 L T cefazolin (CEZ) & 5
V3 ceftizoxime & imipenem (IPM) & @ in vitro #fHiZ
LN EOCHEMRY R LA Z L B L U EEKFIZ T 5@t
PRELGFEL CHAT LI L2 HEL 129, KL, o0
7 B S, aureus iEMEDE M A TH B CEZ & IPM
BFRZ5ED L, ZOMEDERV BRI LHFL ) 2
DTHErELEZFETLLHIC, £ Mgz 2
L —F L7z in vitro kinetic model IZ 3517 2 B #5214
B L UEEERBEETNVICEIT 2 HBAME L &AL 72,
I #MR&ELUFZE

1. (EHEKk

1984 F ~1986 FIZERAMRL L ) 8 X 72 LS

*RBRHENX ML 2-1-6
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SR DS, anwreus O ) B DMPPC o) MIC A 6.25
pg/ml LLEORIMRE 54 k& NIV 72, 72, MS 15030
B LU MS15031 #ki2, K &AL HsN
MRSA'"TH 5,

2. PEHKH

CEZ (#ER#&ah), 1IPM ()5 1/ %), cefmetazole
(CMZ, =3t), fosfomycin(FOM, WU %) 5 L r
VCM (RS M7

3. MR

<77 Z (ICR &, H, 4M4M) L0575t
A, B GOHM) EIv 7,

4. FHST M

/NS F B AL I (MIC) 12, Mueller- Hinton agar
(Difco) % Fv, (LR c s Cale L 7o, —
HEEREHL ) 100 A (3 ~ 5 X10°cfu/ml) % #)
1 ul 25> 7ML, 37°C, 18 BRI MIC %
ML, 72750, $skuf & L T4 % NaCl s,
30CHEREH B\ I — IS REH O (3 ~5 X10°
cfu/ml) ZHOTLHEL 7z, HFRARIRIZ, checker-
board #'i2 & ) MIC #5E & ] — &4 TR L,
fractional inhibitory concentration (FIC) index %
Kb, UTO¥ETHBAME L HEL 72, FIC index =
0.5 # #33%, 0.5<FIC index =1.0 # 4/, FIC index=
2.0 #EM % L, FIC index>2.0 ##&H& L 72,

5. bbb iBEIZS I 2Lv—F L7 in vitro
kinetic model = 31+ % R EEA

s EEICHEy, CEZ2gd» 5 i21PM 0.5
g | B ABBEROE P P REHSIC S T L
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— L2 VS BEY in vitro B AL F & Mueller -
Hinton broth (Difco) s THUZ L 72, CEZ 5 £ U IPM
DU IMEHERS I3 S KM E 5L, I EN &
KE O MEHREDAALL v b EBEL 720 K4
OO % B, 37°C Tl sd R Eas ) M
L7z,

6. HKEAETLNDONIRE L i)

(1) =7 7.4y

EH=7Y 2 F 221244 HATIZ 200 mg/kg D
cyclophosphamide % BFF N2 84 L 72 MBLER 86D =
I ADWMPEPNIRE O M E u B L ) SHLF it H
WL M 05ml L L 7., 1B HEIMRICH
ML oM B3O RN S — B 8 I =7
ZAC B F R L 1z, MR 4 Hik L R L D) Probit
B TED # L 7:. B, OBEIZHE -, frac
tional effective dose (FED) index % K>, LIToH =
& ¢ FIC index & )R X THIHIR L ¥ L L 12,
FED index = 0.5 ¥ ##%, 05<FED index 1.0 ¥##
fm, 1.0<FEDindex 2.0 # M % L, FEDindex >
20 & fEpiE L1,

(2) =7 2K TRE

FED e (ERL 2B AL 77 ZDOBBET
ICHEBAEKICMI® L 72 S. aureus 5027 # 0.1 ml
(24-10% cfu) %ML 7:, b b I30AICLES
ERAERIT, —B6ILnRif—ry 2 (- EHER 5B %
lAsLURE LY 1H2R 2 M (G5 0) RES
EUAQUN 3 (WAS: STANY; ML S BUANN.: T: 3. IKICE: 320
HAOEMETIBRL, rESFH 4 ZHHEBBLBEL

Table 1. Distribution of FIC indices by cefazolin/imipenem combination

against 54 MRSA strains

No. of strains
Range of FIC index
MRSA L-MRSA®* H-MRSA*®

< 0.125 10 2 8

0.126 — 0.250 15 6 9
0.251 — 0.500 20 16 4
0.501 — 1.000 8 5 3
1.001 — 2.000 1 0 1
> 2.000 0 0 0

Total 54 29 25

* . Strains with methicillin MICs from 6.25 to 25 ug/ml
# : Strains with methicillin MICs of 50 #g/ml or higher
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(3 Zv FLPBE

Santoro 6 DHEEIZ G, BEFFTT v F DNl
BRE DKV ZFLoF2—7 (MER028 mm, ##%
0.61 mm) SEdRAC GBI HEBT 2 3 THAL, BEL
7z, 24 BRI, ABALEAUCMR L 22 S, aureus 5027
BR (5.0 X 104 cfu) 0.5 ml % HEIRL VL 72, B
Td B IIHFAIC L 2 HAERIE—BES KRS
MCBEMS, 24, 32B¥RIEO 3 RPHERS L 10,
W2 B CRAMHL, RECH AL TiRERIKS
BsE L 72,

. % K & R

1. In vitro BEEIZHE

BREK 8 MRSA 54 #2442 CEZ & IPM & i
HZh R % checkerboard g4z £ ) # 3t L 72 (Table
1). FICindex 0.5LLTF DAHSRD B % 77 L 22 #ki2 45 #
(83%) L, £M 9 5 258 FIC index 0.25 LI F
DB EEMRE BN, 72, DMPPC o MIC 6.25
~25 pg/ml OHHEER TR (L-MRSA) 29 # & 50
wg/ml U EnEEm SR (H-MRSA) 25 #kic M3 €
LOTNOBRTULHEENEH AL N-HY, FIC index
025 LLFnsa AHMRERI R % /R T8Iz H-MRSA - %
Pof, E6IC, FHABOmMEROHE % HIc
DMPPC &Em bk D\ T#~ 5 &, CEZ, IPM #
WEF ) FH) MIC, 136, 14.8 ug/ml 25 F L F11 8.72,
0.25 ug/ml ~AE L), BEICEB2EL WHE N
EHRESH LN,

KiZ, MRSA OfittEEH £ 5 BHEEHE T TOMRE

SR & BreaS L 7: (Table 2), 3 ~5 x10° cfu/m] $HK
TITCHRIC I, B R OMN (3 ~ 5 X 10° cfu/
ml), EREBENET (30°C) & 2\ id 4 % NaCl #n
I2& VRHIZ L-MRSA 12 B\ Tilli KA oy MIC A% L
CESL22h%, L-MRSA, H-MRSA #2216
THOERMTICEWTH CEZ/IPM iz & 2T R
S LN

2. bEbMmhieEICS T av—F L7 in vitro
kinetic model = 543 2 B ¥

CEZ/IPM ic & 2 A RABRKR T LFE T A 2
Ere FRI L0010, £ bl I L—2 3
RTOBRMMELRETL 72 (Fig. 1), A& CEZ

S. aureus 5021 S. aureus 5027

™) 8 Control ™) 8 Control
) =

=7 -7

E £

76 96

: :

S5 o5

o 2

—ﬁj 4 Combination 'g 4

S S

3

3 , ———
012345678
Incubation time (h)
MIC : CEZ, 200 ug/ml , IPM, 50 ug/ml

CEZ : cefazolin, IPM : imipenem

012345678
Incubation time (h)
MIC : CEZ, 200 wg/ml ; IPM, 25 ug/mi

S. aureus . Staphylococcus aureus

Fig. 1. Bactericidal activity of cefazolin/
imipenem combination against 2 MRSA
strains in an in wvitro kinetic model
simulating human plasma concentrations

Table 2. Effect of inoculum size, incubation temperature and NaCl supplement on synergism
between cefazolin and imipenem against MRSA

Mean MIC (ug/ml) Mean FIC index
Inoculum
Incubation : 4% NaCl L-MRSA (9) H-MRSA (11°
size
temperature ' supplement L-MRSA H-MRSA
{ctu/ml) CEZ IPM CEZ IPM
3~5 x 10° - 4.3 0.072 230 23 0.47 0.20
e 3~5 x 10 - 54 0.84 310 83 0.26 0.40
3~5 x 106 - 25 0.21 240 60 0.21 0.36
e 3~5 x 10° - 86 8.4 380 100 0.27 0.46
3~5 % 10° - 11 0.14 200 28 0.35 0.30
e 3~5 % 10° + 100 0.90 210 15 0.14 0.22

* ! Values in parentheses are numbers of strains used.
CEZ : cefazolin, IPM : imipenem
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Table 3. The MICs and FIC indices of test drugs against 8 MRSA strains in experimental infections

MIC (ug/ml) FIC index
MRSA |- - [
CLEZ IPM M7 FOM VCM CEZ/IPM CMZ/FOM
5036 3.13 0.05 3.13 50 ND* 0.38 0.31
5011 3.13 0.05 3.13 25 ND 0.50 0.62
MS 15030 6.25 0.2 6.25 25 0.78 0.38 0.31
4110 12.5 0.2 6.25 ND ND 0.25 ND
6004 50 0.39 12.5 125 1.56 0.19 0.31
5027 200 12.5 12.5 100 0.78 0.0h 0.37
4109 200 6.25 25 ND ND 0.08 ND
MS 15031 200 50 100 12.5 0.78 0.50 0.31

* . Not determined

VCM : vancomycin

CEZ : cefazolin, IPM  imipenem, CMZ : cefmetazole, FOM : fosfomycin,

Drug " 20 EDso (3'38/“) 40 200 FED index"*
¢ CEZ | 4 | -
L
<

0 ®~
8 0.76

s
B8 0.29
&
© 0.36

J 0.3

Mouse : ICR strain, male, 4 W, n=8

Organism : S. aurexs 5027, 2.0 x 10* cfu, 5% mucin suspension, i.p.

Therapy sc. +1h
EDso of drug A in_comb

. IEDso of drug B in comb

FED index = EDso of drug A alone EDsc of drug B alone
CEZ : cefazolin, IPM : imipenem
Fig. 2. Effect of combination ratio of cefazolin and imipenem

on protective activity against systemic infection due to

MRSA in normal mice

(2 g), IPM (05g) HmZk5rNm+TREEILRT
i3, v 7: H-MRSA 2% & 4 4 ~ 5 B§fdlo) lag time
DHME L 12, — 4, HAROLFREERILR T,
ZLVWEEBORLHY A LN, 8BRI% T L HMMH
BoHonh -7, Thbb, BBTIIWTINLHE
VERDSBMIELZFL 2 BERIC L ) EALREE
BhAa bz,

3. TURAEHFRERIINT HHEESE

LB IZ A L 72 MRSA 8 Bk EKFIRZMS &
U A FIC index # Table 3R L 72,

¥, S aureus 5027 %ic L B IEE = AL FRRY
R TCEZ/IPMOE&/HA L OKE % 7 - 72 (Fig.
2). AR L FED index THIE Y % &, CEZ : IPM
DL 1BLU2 1 1 HATREAMBRENATH-:
% 4 D 1L EOBRIC & DB L b e A F R ED
b7z, %3, FED index 1 & U H B H iAo EDs,
NEFEEIZL D L HAIBRITH-12, Thbb,
CEZ £ IPM OB lH 4 1 DEsH BRI RYDE
N PR AN

ZZT, CEZ IPM Rkt 4 @ 1icBELT
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Table 4. Protective activity of cefazolin/imipenem combination against systemic infection
due to 8 MRSA strains in normal mice

Challenge size o EDr (mg/ke)
MRSA fu/ Antibiotic FED index
(cfu/mouse) CEZ IPM
Alone 76.4 4.79
5036 2.8 x 10® 0.36
{11 combination 5.58 + 1.40
Alone 153 17.4
5011 2.1 x 10° 0.42
4 .1 combination 2000 + 5.0
Alone 3.46 1.40
MS 15030 3.2 x 107 0.48
4 11 combination 1.02 + 0.255
Alone 6.97 1.05
4110 6.5 x 107 0.39
4 11 combination 1.01 + 0.252
Alone 195 21.1
6004 1.6 x 108 0.42
4 .1 combination 25.0 + 6.25
Alone 176 19.0
5027 1.8 x 108 0.38
4 .1 combination 204 + 5.09
Alone 34.6 1.42
4109 2.8 x 108 0.57
4 1 combination 2.76 + 0.689
Alone 11.6 3.47
MS 15031 3.0 ~ 107 0.63
4 . 1 combination 3.98 + 0.99%

CEZ : cefazolin, IPM : imipenem
MRSA 8 #kic ¥ ¥ 2 A% R % ®EF L 72 (Table

4), CEZ/IPMfAIc &V 8 #k 6 ¥ FED index
0.5 LIToMFMEH, BN 2% (MS 15031, 4109 #)
I L AR R A EH LTz,

Kiz, MRSA (20 L TEEREICHER I LT 5 fH
DV EDTH DB CMZ/FOM & 0 sk % R A7z (Table
5), %13, CMZ/FOM D #tRLIZERKAR . BFIC
LT1:1&L7%, MRSA3EKRWFHICHL TY
CEZ/IPM »» /54 CMZ/FOM & ") B, FED index
BN, OABEOTEAE O ED{H L /N TH -
72,

MRSA 3 BB DR T L 72 B IC B 7o R
FRILBWESH, TOETIVE L TEREKELS <7
2Bt e gRBIcNT AHAMRERLL
(Table 6), B 72 WIFnOEK L EHREICL 22 b
LEMMBTIE 25 BUTOEFRL» V163 U h o

7255, CEZ/IPM # M2 875 % N7 2 # £ F 34,
EE27 204 LEIC CMZ/FOM & DB L H2ic
mVCHEEER A RL 2,

4. BRI AT B iEREHR

BRPE T MRSA DRELEFRE L L THRENEV-#EA)
BpRM RPN TN E LT, BREREL <7 212
BITAETIRE (Table 7) BLU7 v MaBIT 5.0
MEE% (Table 8) Icxt3 3 CEZ/IPM R %
BEtL 72,

S. aureus 5027 ¥kiC & B TIRE IS L T CEZ (200
mg/kg), IPM (50 mg/kg) HICHMTIZIZEALE
BONERRE o2, HAICL) EFEREINE
BICERBEBL 3L,

F7:, E@EHRICED T Y FORBERIIHLTY, &
EHBIMTIEE > 2RV LIS L2 b L THE
Ik VL L EERIRA B L, kb, ARG
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Table 5. Comparison of protective activity of cefazohn/mipenem and cefmetazole/fosfomyon
combinations igainst systemic infection due to 3 MRSA strams in normal mice

Challenge size Antibiotic ED (mg/ky
MRSA B e FED mdes
(ctu/mouse A B A i {
s . - i "
CEZ M 103 e
014
4 : 1 combination 4.28 ¢ 1.07 |
H027 2.1 - 10 e C e Sy
CM7Z FOM 754 213
0.77
121 combination 143 431
CEZ 1’M 316 1.40
0.48
4 .1 combination 1.02 0.255
MS 15030 3.2 107 S
CMZ I'OM 24.0 6.07
0.72
1.1 combination 3.49 ¢ 3.49
CEZ IPM 11.6 3.47
0 63
4 . 1 combination 398 + 0w
MS 15031 3.0 » 107
CMZ FOM 16 4 5.73
1.04
1:1 combination 4.43 ¢+ 4.43
CEZ : cefazolin, IPM : imipenem, CMZ : cefmetazole, FOM : fosfomycin
Table 6. Comparison of survival rates by cefazolin/imipenem and
cefmetazole/fnsfomycin combinations against systemic
infection due to MRSA in neutropenic mice
Survival
Antibiotic Dose (mg/kg) urvival rate
on day 4 (%)
Control - 0
CEZ 200 12 5
IPM 50 2%
CEZ/IPM (4:1) 200 + 50 R7.5
CMZ 200 12.5
FOM 200 12.5
CMZ/FOM (1:1) 200 + 200 25
Mouse : ICR, Male, 4 W, n=8
Immunosuppression : 200 mg/kg cyclophosphamide, —4 days, i.p.
Organism : Staphylococcus aureus 5027, 1.2 X 10° cfu, i.p.
CEZ : cefazolin, IPM ! imipenem, CMZ : cefmetazole, FOM : fosfomycin
FRIZHB VT VCM DiGHEhR b RIRICERES L 7225, m. = =

CEZ/IPM $ic £ B #ERIRIE VCM & ) %% 5 MRSA 1= 84 % CEZ/IPM 8Fi= £ 2 in vitro <
B &2 r"TLDNEETEI AP 72, DiEHTEN BRI LA S TR 5
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Table 7. Therapeutic activity of cefazolin/imipenem combination against

subcutaneous abscess due to MRSA in neutropenic mice

o Viable counts
Antibiotic Dose tmy kg)
on day 3 (log)
Control - 7.72 + 0.10
CEZ 200 7.07 £ 0.30%
IPM 50 7.53 £ 0 11#
CEZ II'M 200 + 50 5.48 + 0.53°
Mice : ICR, Male, 4 W, n 6
Immunosuppression : 200 mg/kg cyclophosphamide, —4 days, i.p.
Organism . Staphylococcus aurcus 5027, 2.4 X 10? cfu, s.c.

Therapy : s.c., +5, +24, +32,

+48,

t56 h (total 5 times)

° ! Significantly different from control (p<0.05)
i Significantly different from CEZ'IPM (p<0.05)

CEZ . cefazolin, [PM : imipenem

Table 8. Therapeutic activity of cefazolin/imipenem combination
against endocarditis due to MRSA in rats

Viable counts in heart

Antibiotic Dose (mg/kg)
on day 2 (log)
Control - 8.51 + 0.37
CEZ 40 8.41 + 0.22%
IPM 10 8.38 + 0.14%
CEZ/IPM 10 + 10 6.10 £ 0.49°
VCM 10 5.01 £ 0.64°
Rats : SD, Male, 6 W, n=5
Organism : Staphylococcus aureus 5027, 5.0 X 10* cfu, i.v.

Therapy :iv.,, +5, +24,

+32 h (total 3 times)

* : Significantly different from control (p<0.05)
# : Significantly different from CEZ/IPM (p<0.05)

CEZ : cefazolin, IPM : imipenem,

% checkerboard 12 & % in vitro fERFIR, E + Ml
BBEEICY oL — | LERTOKREEDL & RO
miEo 3ME L ) #HEL 72,

37, in vitrol2BWT, Bz MRSA 54 #%9 )
L MEICBEE L (B 8Eakkiz CEZ/IPMIZ & %
HMEMREHS DD LN, uh, ¥2HORICHEREIR
DBH LN ch - 12 BRDEMIZEE &5 Tid e D7,
IPM (2349 2 REHOE L ( FH\v» (MIC =0.05 pg/
ml) & 2wvi3{Ey (MIC250 pg/ml) Bkd Eh - 72,
%72, MRSA ? 8-5 7 ¥ nENZ X 2TPEE & &
LEEMEER, KB THEEL LU 4% NaClismo
WENOEMHIZE VW TYH, CEZ/IPM I & %5& A%

VCM : vancomycin

BENEH LN LI, BRKTLEZN HDZDHE
DBR-7 7 LFNCAR L EGET TCORFRHOERS
TRz, E5IS, ZOMBENIEEHIEBRKRTLE
BREFOZ &3, FHE (CEZ 2 g, IPM05g) »1
B aEHERor— 7BE (CEZ . #5200 ug/ml,

IPM : #5 20 ug/ml) »°* DMPPC &EEmftE#kIC it L T
4, CEZ, IPM OB FH) MIC(14.8, 0.25 wg/ml)
ENFEoEmaC e b bRI N, 2, T
7 time above MIC iz 2WTATY, CEZ, IPM Hh
DA D 0.84, 1.69 BRI BEAEICL N FN £ 5.76,

6.89 BRRICIER L 72, #FICZ Ok F MRl X (AR
NiEHOBIFRIE, THOEHBRSROMPBEC S
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Ty — L2 vibo Kinetic model 12350 4 BoM
PLORGHC &N Xl ot/ % b b, Uk
N AN TRV R AR 3 ([ H2% L P/ SO TR & S
oM M A MIC & D (2200200 45 805l iE
(CEZ : #6 pg/ml, IPM 0.1 gg/ml LA 1) TL D
PERIA 6 & e - o, S rUd, CEZ/IPM RN L %
Btttz mz, 77 stz Lcpg 7%
LR RS A0 4L B postantibiotic effect™ 4 omi L
Lok B2 A, LshtS T, L2 ol
WS LD Ao Kb s Z e A FRIX L,
2D in vitro TOSEGHIEER) YL -2 7 24Ty kgt
THECES O, Lad, Fig 2Lz kol
CEZ, IPM OB D& GBI TH B 4 0 1R
EOMBEHRTH - 12, HERD=7 2Lk P ToOMm
I (CEZ @ 0.33, 1.62 R, IPM : 0.22, 0.94 &
H) OBIFEAIUTHFL I Eb s, ZOHIHEIK T
LG sh R & MY 2R AR e, F 7,
CEZ ¢ IPM it &/ L T4 sk Asesh R A% 5
NaZ e L BBPENNIERH»BEEIN L4 IPM
NGB LYRETELATRELEZ HNL, 2512,
MRSA 2 ® L TEEIKTHH 2 L Twv 5 CMZ/FOM
DHH L) EDs, FED index & 412 CEZ/IPM i

HolEnr: 2 &3, AOFHOBRKRE i 4 FES 12,

F72, BATIZEHDEIGIZ Vv HRCK Tld MRSA
ICNTHE-BIREKE 2N VCM i T4 7
FAOMWBE S E T LIC v T CEZ/IPM ¢ VCM
WL L 7 R 2ok L 72 2 & U AU oAl % #
ZH5ETEHILBEEZLNLS,

MRSA i3 AR BRI % 1 5 Kl &
HTBEZREL S VD, DL ) GEEKICSE VK
FrTINE L THE L 2BAEREL =7 21250 54
Hikidy ETREOVWTFHORIZEWTY CEZ/IPM
PR B L DAL ECERNRERL I EID
BHER,

MRSA &G 5 -7 7 7 LARIDEREIEIT
in vitro &L L FREND LN LHEEH E VDS,
Z D JE K E L TMRSA i3 heterogeneous 7« fif ¥
THN—HHEETLEEMERE 2L —2 3 »H96H
HZEBRE NS 72D EFEZ LT B2, F 72,
MRSA (2347 % in vitro &N EN 5 IPM T4 sub
-MIC T = AfEFE NI L ) M ToHEHI B S
N5 HF 513, CEZ/IPM D in vitro 126
WT MRSA O HSEEL* AP E BT LB LA
L, SEMERHDRIRDOITEEEHERNZ & #REEL
7210, ZoHEEL, Fig. 112xL 72 in wvitro kinetic
model (2 B 2 REUORIT TH, HAIIHEIFER%

AUG 1800

WpIani 4 iy L2z s, RIS & ) W e B 10 8 B
INador i be 2o 2 &, bHE Sz, LA T, &
W W ek L i vive T/ I AR
NI LA 12D FIRZ21VNIRAY NN/ =R & . 1/
WTh’ .

SOLIEMRSAIZKLT A 778 Ll Lo
CEZ/IPM {1 sy A1 W 4 R+ 2 M ic B L
T O TII W T Ze v, RO e XM, B-T 7
G 1AW O PREP 2L H BRI 1) B RIS
Wiz e <, PEI G L B Mk )1 B eI ER
HOULEES FLL, T HLE, MRSA D B 77 5 LENE,
HELTPBP 2 iz BRFOM 17 60T
WL L VEMIRTI v N2 nb,

Pt MRSA 12581 5 CEZ/TPM #1812 £ 5 R
Weht in vitro 128 T € in vivo TLEEH LN T
DASHMEDC FRE L7, VR Kok B fidid
R TR RINERI 2T R XE IAS 51+ /S IR/ RN & AN S

S T3 CEZ ¥ IPM O RIB R D Ak it L 7255
flomoxef ¥ FOM il TH#& E L 7w 529L 5 (2t
FMEFF I & DRI RDBENEBT LI ELHEHD
T, CEZ L IPM DAL BRAKDOHHHR LB 57
HOEEHFIZHL TELIZHL LI T 2LENDD,

X [ 3
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3) WOUIEE, AR, migf, BUUMT, Ak
Hf, SO WHER L TEREHMBREIZE
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IN VITRO AND IN VIVO SYNERGISM BETWEEN CEFAZOLIN AND IMIPENEM
AGAINST METHICILLIN-RESISTANT STAPHYLOCOCCUS AUREUS

Yuji Watanabe, Yoshimi Wakai, Kyoichiro Kuno, Kazuo Hatano,
Hiroshi Sakamoto and Yasuhiro Mine

Product Development Laboratories, FFujisawa Pharmaceutical Co., Ltd.,
2-1-6 Kashima, Yodogawa ku, Osaka H32, Japan

Matsuhisa [noue

Laboratory of Drug Resistance in Bacteria, Gunma University School of Medicine

Synergism between cefazolin (CEZ) and imipenem (IPM) against methicillin-resistant Staphyloco
cus aureus (MRSA) was confirmed by (1) an in vitro checkerboard method, (2) in an in vitro kinctic
model for the bactericidal test and (3) several experimental infcction models for the protection test.

(1) A combination of CEZ and IPM synergistically inhibited 45 (83 %) of thc 54 MRSA strains on
agar by a checkerboard method : FIC indices for 25 of the 45 strains were 0.25 or lower and those for
the remaining 20 strains ranged from 0.25 to 0.5. This synergism was also recognized in several
culture conditions such as high inoculum (about 10* cfu/ml), low temperature (30°C) and supplement
of 4 9% NaCl.

(2) In an in vitro kinetic model simulating human plasma concentrations at their usual clinical
doses of 2.0 g (CEZ) and 0.5 g (IPM), the bactericidal activity of CEZ and IPM in combination was
by far stronger than that of each drug alone.

(3) Against systemic infection in normal mice the synergism was also recognized at a ratio of 4 :
1 or higher (CEZ to IPM). The FED indices for 6 of the 8 MRSA strains were not more than 0.5
(synergism) and those for the other strains were 0.57 and 0.63 (additive). This combination was also
synergistically active against systemic and subcutaneous infections in neutropenic mice and endocar-
ditis in rats.

The results suggest that the combination of CEZ and IPM is useful in treating refractory MRSA
infections.



