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MRSA & Pseudomonas aeruginosa £ DIREHEEB X VEERBRICBIT S
arbekacin & imipenem/cilastatin D ftFH%IE

BE FE - B¥BXTF - ®L
e #U-FH B
PRI LR ETIFRA MM RAT CR £

(FEL5 €11 A 11 BRAF - PR 655 A 24 BRA)

A F Y Uitk Staphylococcus aureus & Pseudomonas aeruginosa & DRAEEL & VB
&R FIT BT B arbekacin (ABK) & imipenem/cilastatin (IPM/CS) & O#fRRIRICD
WTRN L. £DFE, MRSA & P. aeruginosa ¥ DREEERICB T 5 ABK O MRSA
Y 2 BERIZ, MRSA BRIz L LB T3 R H > 2. LHL, imipenem
(IPM) Lt OB BWTEN - HAREDRLRED Slze —F, P aeruginosa iZxL T
ABK i3, Hh6 i FBESEERCBLTRAKRORENRETL, »2IPM ORI E
TEN-HRASEDESED SN, ¥, BEERRKCBVT, P. aeruginosa DERHE
2B S84, MRSA L S RiEMc L ABK ® MRSA o33 B REME LI S
ni:. ABK t IPM t O#tRZRERIZ, REHANL - L bEA TV, Fi, IPM &7
HIMCH L, ABK &fTHMOASEN-HRARERREZRL . BFEMSC L 2 VGBS
BT, ABK MM{ERRFTIX, MRSA OB OIEE & P. aeruginosa DIHRALHIR S
20»ThHolzd, IPM E DRI B TIE, MRSA DBEHE B & UREBHEEORYE L P
aeruginosa DIEERI S {BE s hie, v 7 A% FAWIz MRSA & P. aeruginosa & DEER
grtd 2 RBMHREICBLT, BROBEBEALICL VRN LIEZ S, ABK & IPM/CS
E OB & D BEACOBRBIRICH UENIERUR TR LT,
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B, EREEREBLET 2 BECHEBECNT S
MRSA BREMREIE L > TWwb, MRSA BRHEICB
Tid, MRSA BMBHD A% 5 TEL DOHE L DEREAR
RLBLESN, TO) BBHCRBECHERBEEL LD
5 ARMER L ORSBELHR DS, B ERMELSK
TSR TVwE, ZOBRERRICBVLT, BROBICE
WX OEFIC X 3 oHRIBESTbN, 7, EREIC
LFFZEHED STWw3BY, %2 THEIRA I, MRSA &
RIBE r DRSRYERBEL, Zhicxs % arbekacin
(ABK) & imipenem/cilastatin (IPM/CS) & @ #f FZh#
P REDREIGE L U in vitro REB X VHMRED <
v AR FOLEBRSEERTO in vivo BRI DV TR
L, EFORREBOTHRET 5.

1. REBHES LURBRFEE
1. EREK
TR RAED Staphyloccocus aureus 1371 (MRSA

1371) ¥k, Staphylococcus aureus 1936 (MRSA 1936)
¥k, Pseudomonas aeruginosa No. 52 Bk, Pseudomo-
nas aeruginosa E-2 #% D MRSA 2 ¥kt P. aeruginosa
2BREMEAL T

2. {HRAXHF

arbekacin (ABK, 699 ug/mg, BAIABIE) B LU
imipenem/cilastatin (IPM/CS, IPM & LT 441 ug/mg,
BENE) owThb HEOBEsLEbDOEFERAL
720

3. BERMREE

#7423 = Mueller-Hinton broth (BBL), &%#
#I5E FI 312 Mueller-Hinton agar (BBL) 2 AV,
A& SR/ REHRERE (MIC) HIEX?
RS TITo 72

4. BEBHROBRE

Mueller-Hinton broth (2 i3 U e & EAEK %

* ML XA RET 760
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AN TARL, REMEREITo . 2 BMRONK
MR EoMIc R OMEORK EEREE, 1, 2, 4
6, SRFMIBRCEMBMDBERITo e, 2B, BRAW
#AOEMER - LT MRSA: P. aeruginosa=1:1 38
SUL0.01D2:EY DBALER I, 2, B
MEfE S & RN OMMN Tk, ABK &1THRINOB
&3, ABK 2%FmL, ®#01, 2, 38M%c IPM
WML 7z, IPM ETHMOBE X, IPM 2HM
L, #D1, 2, 3KM%Ic ABK 28mL 7z, 23,
MRSA Kt Fs%#h & L T tobramycin 10 ug/ml &8
@ heart-infusion agar, RURBGS MR L L T vanco-
mycin 10 4g/ml &7 O heart-infusion agar AL 7.
78, AL MRSA 2t 2 tobramycin O MIC
i3, Wb 800ug/mIALETHD, AL
B MM & o0t 3 vancomycin D MIC i, W¥Fh b
100 ug/ml L ETH -7z, &SI, PRAFEMELT
AL - BEFIERICBIT 2 £ & XM
KBI2EEB L OMiIcER, Bdonkdol,

5. FHREAIRE

FEEBIUVEANMTHEHMHAICLY, ABK L
IPM L OFEIBFSHRARIC B 1T 2 B2 ZRECOBE
LHERN L, Thbb, HEMEBOEI,
ABK (0.78 zgg/ml) k& IPM (0.78 ug/ml) % 2 B¥R
ER®BINVI VT ATEF (BKRRE?2.5%) BX
U4 RV LR (BRRE1.0%) TEEEL.
&5i2, 7va—VTRBERK (50%~100%) L,
AR, SRE LI, ZOY IV EEERTE
FEMH (Akashi DS-130) X VBEL L, &5,
EEREFEMFEDY > S Vid, LEEHIKk%E, Epon8l2
T/ L, LKB 2088 ultrome V CH#YIL 72, DY)
BB 7 v Tk, EREEFEMS (Hitachi
H-600) CTERZEL I/,

6. <V AKBRKBIGE N T 3 EENR

SLC-ICR %t~V A (4:8i#%, EE22+1g) 18
8E% Ay, MRSA B X U P. aeruginosa T T hH#i
WS L RARRR TR L 7., QMIIERED~
A DYERRIZ X, cyclophoshamide % 200 mg/kg % /&
B4 HEIC 1 HRERARSE TS5 L& DITo 0, %
72, BRI, LF  ERKME L LT 2.5%EM
LzbO%EHL, 200.5ml 2~ 77 ABEBER I
L7, &E#HDOMLD I3, MRSA 1372 #%T2.5%
10*, MRSA 1936 8 5.2X10°, P. aeruginosa No.
52 BT 6.1X10" 8 X U P. aeruginosa E-2 T 8.0%X10!
CFU/mouse Th - 7z, A, HEME2RFH%C
0.2ml 2 1EIE TS L 2. BHRARKICB T 2 3EH
BERIZ, BRESARREESLPEECREL

oo MEMED T HEDOEFES S probit ZRiIZ L D
EDso il (mg/kg) 8 & UF 95%MMRMME ML L T
HRYRE LTRU T, HAMROYEIX, FED in.
dex £ LTRLU Tz, %8, FED index iz, TIEOHN
DR,
FED index= HEROABK S EDLfl
+ PtEEED IPM/CS D EDso il
IPM/CS M# D ED;o
II. ® M W R
1. fEEEKkcH 3 MIC #IE
EEMEkicxT 5 ABK & IPM #h®h o MIC %
Tablel iZiR L7z MRSA 1371 #3 X f MRSA 1936
HicnT 5 ABK 8L UIPMOMIC 2, Eh®h
0.39, 0.78 BXL 150, 100,g/ml THYD, P. aeruginos
No.52 8 & U P. aeruginosa E-2 I8 4% ABK 8L U
IPMOMICiX, #h¥h3.13, 1.56 8 X 1F1.56,
1.56 ug/ml TH- 12,
2. BEYPROMR

(a) BABEUEIC 8115 ABK OBRENR
MRSA 1371 8 & U P. aeruginosa No. 52 icx4T %

MRSA 1371

[ Cont.

9 .10
E Llg 0.20
g7
@ 0.39
@ 6
>
s Sf 0.78
&4}
~ 1.56

i

1 L J
%

il
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Fig. 1. Bactericidal action of arbekacin against
MRSA 1371 and Pseudomonas aeruginosa No. 52.

Table 1. MICs of Arbekacin and Imipenem against
MRSA and Psexdomonas aeruginosa

Strain Arbekacin Imipenem
MRSA 1936 0.78 100
MRSA 1371 0.39 50

P. aeruginosa No. 52 3.13 1.56
P. aeruginosa E-2 1.56 1.56
(ug/ml)
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Fig. 2. Bactericidal action of arbekacin against

the mixed cultures of MRSA 1371 and Pseudo-

monas aeruginosa No. 52.
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Bactericidal action of arbekacin against

mixed culture of MRSA 1936 and Pseudomonas

aeruginosa E-2.

(1) Combination of ABK (1.56 ug/ml) and IPM
MRSA 1371 P. aeruginosa No. 52
10~ 100 Cont.
9l 9 _-IPM(0.39)
e IPM (0.39) N
R —g—>0 Cont. 8t /7
= S <-e”" IPM(0.78) X
v 7 7 \¥,’
4 g - ——wIPM(0.78)
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/] S R N ol 1 11 I+IPM(0.78)
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(2) Combination of ABK (0.78 ug/ml) and IPM
MRSA 1371 P. aeruginosa No. 52
10 10 Cont.
-—eABK (0.78)
of- 9 far ™ g TPM (0.3
e xgwo.ae. 0.78) /
) ont. 8
28 ABK (0.78) A
o7 ABK (0.78) [ S
2 +IPM (0.39) oo IPM(0.78)
= 6 6
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ABK: arbekacin, IPM: imipenem
Fig. 4. Synergistic activity of combination of arbekacin

and imipenem/cilastatin against mixed culture of
MRSA 1371 and Pseudomonas aeruginosa No. 52.
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ABK O E3R ¥ Fig. 1 IZ/R”7T ., MRSA 1371 iz x¢
L ABK &, MIC (0.39 ug/ml) LA LD ME B \>
TIERME ICREL - RMERERL, P aeruginosa
No.52 ix 3t L Tk, 1/2MIC (1.56 ug/ml) BA LD
W= B8 TERMRE B L UERRMICKEL L BE
f’Fﬁi %ETLTC&)

(b) BEWIZBIT 25 ABK ORERIR

MRSA 1371 & P. aeruginosa No. 52 & DIBAHIR
%8 & U MRSA 1936 & P. aeruginosa E-2 DBEHE
H%C B S ABK DR EAOEMKICT T 2 BB
R%2Fig.28 & UFig. 31" L 7z, MRSA 1371
& P. aeruginosa No.52 £ DIBSHERRIZBVT ABK
¥, MRSA 1371 izt L, 4 MIC (1.56 xg/ml) LA L
DOMEZBOTERAREICKEL -REERAETRL,
P. aeruginosa No. 52 =L T, 1/2MIC (1.56 ug/
ml) PLEDOWEE T BV TEAIGM 4% TER

W B & CIEFBSMIC R L o BIETER B R LTS,

—7%, MRSA 1936 £ P, aeruginosa E-2 L DS
WMEARICHE W T ABK i MRSA 1936 ic 5 L, MIC
(0.78 ug/ml) MBIV THWEAICIER L, 2MIC
(1.56 ug/ml) U EDBMEIZB VL TERRECKEL
T MMER 2R L, P aeruginosa E-2 L Tit,
1/2MIC (0.78 ug/m1) LA LD 384> T EH;EM
1R s TN REERERL, T0%, 1.5
ug/ml L EDOMBIC B TERREICKFEL -BE
ERANED Shz,

() BEKRIZBIF5 ABK £ IPM L OHtARHE
R

MRSA 1371 & P. aeruginosa No. 52 L DREIEER
B XU MRSA 1936 £ P. aeruginosa E-2 DREER
FizB1F 5 ABK L IPM t D ARELIR % Fig. 4
BXUFig. 5RL 7,

(1) Combination of ABK (0.78 ug/ml) and IPM
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ABK: arbekacin, IPM: imipenem

Fig. 5.
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Synergistic activity of combination of arbekacin

and imipenem/cilastatin against mixed culture of
MRSA 1936 and Pseudomonas aeruginosa E-2,
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MRSA 1371 & P. aeruginosa No. 52 £ DIESHRR
ICBWTABK1.56 8XU00.78 ug/ml £ IPM 0.78 B
YU 0.39ug/ml L DHABICBWVT, WThOEKIC
HMLTYH, RHFORERFRICHEL, EhiREs
RyZd oI,

—7%, MRSA 1936 & P. aeruginosa E-2 £ DRE
BERIW B W TABKO.78 8 X 170.39 ug/ml &
IPM0.78 B X U7 0.39 ug/ml E DRI BT, W
THOEKIIHLTH, BHAOKRBERIRICLEL,
En - RESHRSTED S,

(@) BEBEALLORBWICX ZEEUR

MRSA 1371 & P. aeruginosa No. 52 £ DIESIERF
2 B T, MRSA 1371: P. aeruginosa No. 52=10"
CFU/ml: 10°CFU/ml (1:0.01) QL TEEL BS
DABK & IPM £ OB ERR % Fig. 6 2R L
AL

ABK 1.56 ug/ml fERRRIC 8\ Tid, B THEL
XL TEL - RERETRL, IPM EOHRAED
BROZIBH Shizd- fedt, ABK0.78 ug/ml {E
BARcBWvTi, IPM (0.78 %7212 0.39 ug/ml) &
DRI BV THARERRSED Shic,

3. IWIERES & CEsInIRE omat

MRSA 1371 & P. aeruginosa No. 52 £ DREHERFR
BT, ABK1.56 ug/ml & IPM0.78 ug/ml & @D
Bt R X ABK 0.78 ug/ml & IPM 0.78 ug/ml
PEARC BT S REHRE, FOFMEFB L UHM
MEOBVLICIORN L, TOERYE, Fig. 78
LU Fig. 8 ICRL 72,

WFROEAEbRICBVLT Y, FERFFANLoL
bENPERABREMRE LR L 288, ABK ®&fTHM
L7558 IPM TR LB L, En /- ptARER
RysgEwohi,
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Fig. 6. Synergistic activity of combination of arbekacin
and imipenem/cilastatin against mixed culture of
MRSA 1371 and Pseudomonas aeruginosa No. 52.
—Synergistic activity according to the difference in
inoculum size (MRSA: P. aeruginosa=1:0.01)—
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MRSA 1371 P. aeruginosa No. 52
10r 10
_ o 9
5 8 8 —— simuitaneus
= —a— ABK 1hour—IPM
8 Tka 7 —a— ABK 2hour—[PM
L6 6 ——a— ABK 3howr—IPM
3
.E 5 5 ==0== ABK alone
' = <= |PM alone
°y 4 == control
L :
2 ) D N N T T O I - | 2 ) | 4 J
0123456789 0123456789
Time (h) Time (h)
, ] . 52
1O_MRSA 1371 IO-P aeruginosa No
E 9 9 et gimuitaneus
s 8 —a— IPM 1hour—ABK
= —e— IPM 2how—ABK
: 7 7 ——o— [PM 3hour—ABK
56 6 ~<0-= ABK alone
RS =~o—IPM alone
5 5
3 —o— control
® 4 4
=~ 3+ 3
2 ) I Y S U N T S | 2 | . Ll _J
0123456789 01234567889
Time (h) Time (h)
ABK: arbekacin, IPM: imipenem

Fig. 7. Synergistic activity

of combination of arbekacin

and imipenem/cilastatin against mixed culture of MRSA
1371 and Pseudomonas aeruginosa No. 52.

—Synergistic activity according to the order and
interval of ABK and IPM/CS treatment—
(Concentrations of ABK and IPM/CS are 1.56 ug/ml
and 0.78 ug/ml, respectively)

%7z, ABK 2 ETHRML B & TORMBIBO®R
A Tix, MRSA 1371 ixxy L, IPM O FHiNFFE 232
N3 X EHRABRERIEIE L 7ce —F, P. aeruginosa
No. 52 ixxtL Tix, IPM O#MMEER %%  Eh
TGt ERI RO b iz,

4. BTN X 5 REEARE

MRSA 1371 & P. aeruginosa No. 52 & DRSEIE
RicBII5 ABK L IPM L OSSR L EERB X
VEBMEBEFEBBIC LIV HEEZNCRAL
(Figs. 9~11),

Z D#5E, ABKO0.78 ug/ml B {E B BF T i3,
MRSA 1371 Offa8E DERE & P. aeruginosa No. 52
DEELEBAESNEDHATo 288, IPM0.78 ug/ml
*[EIREET % £, MRSA 1371 DEE B L URER
BORE L P. aeruginosa DIBHBRBELBEEEh
120

5. BIREAD <Y R % v EBRAREE i
% ABK k IPM/CS t O#tRER

(a) BARR XS 5 BIEA DIBENR

MRSA 1371 8 & Uf P. aeruginosa No. 52 & X ¥
% ABK 8 & UIPM/CS # h T h H A T O HREHFE
% Table 2 2R L 7z,

WFHOER b EREER O, EEHER
WS L, i<, MRSA 1371 izt 3 3 IPM/CS D #
BER 1L, HMEER %4 10°CFU/mouse LA Eiz T 5
EE B DSNLMoT, MRSA 1371 iIowL T
ABK iz, IPM/CS iz H#& L T @ 1o iafeshR 2L
120 %72, P. aeruginosa No. 52 sl Cix, IPM/
CS D48 ABK i LN - i BE % R L1z

(b) BEABRERIZHBITS ABK & IPM/CS & Off
RwmBEshR

MRSA 1371 & P. aeruginosa No. 52 & DEESBH
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ABK: arbekacin, IPM: imipenem
Fig. 8. Synergistic activity of combination of arbekacin

and imipenem/cilastatin against mixed culture of MRSA
1371 and Pseudomonas aeruginosa No. 52.
—Synergistic activity according to the order and in-

terval of ABK and

IPM/CS treatment—

(Concentrations of ABK and IPM/CS are 0.78 ug/ml
and 0.78 ug/ml, respectively)

Table 2. Protective effects of arbekacin and imipenem/cilastatin against systemic infection caused by MRSA or

Peoerd,

F aerugy alone in mice
(neutropenic mice)
EDs, [95% confidence limits]
Inoculum size (m
. g/kg)
Strain (CFU/mouse)
ABK IPM/CS
MRSA 1371 5.08x10°(200MLD) 71.7 [46.8 —117 ] >200
3.20%x10%( 13MLD) 8.35 [ 3.55— 20.1] >100

5.08%10*(2.0MLD)

4.48 [ 2.05— 9.64]

5.10 [2.50—10.2 ]

P. aeruginosa No. 52

6.10x10°(100MLD)
3.10x10*(5.21IMLD)

80.3 [55.5 —199 ]
40.5 [19.2 — 90.5]

5.33 [2.95—12.3 ]
1.86 [1.05— 2.55]

ABK: arbekacin, IPM/CS: imipenem/cilastatin
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i 3 LR T % & Tt e
Fig. 9. Morphological observations by electron Fig. 10. Morphological observations by electron
microscopy of untreated cells. microscopy after treatment with arbekacin

(0.78 ug/ml) alone.
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1 _um

Fig.11. Morphological observations by electron

microscopy after treatment with a combi-

nation of arbekacin (0.784g/ml) and imipenem/
cilastain (0.78 xg/ml).

FB LU MRSA 1936 & P. aeruginosa E-2 £ DRSS
RBHFRIz 81 3 ABK & IPM/CS L O#tRBBEMHE
% Table3 xR L7z,

BRERBELOEN I L 2HAMRERHNLEZ
5, WFROHAGLEORIEBL T bHRELL
ABK:IPM/CS=1:2.5 DF&dtb - & b{Eh iz FED
index 2" L, MiDEESHcitBL, Bhi-ftHEHEE
MRBFBH SN, ThbB, MRSA 1371 & P aeru-
ginosa No. 52 &£ DBEREFR Tk, ABK:IPM/CS
=1:2.5 5L DOBFE, %@ FED index i%, 0.534
THY, MRSA 1936 & P. aeruginosa E-2 £ DFRT
2, 0.447 TH Y oG e U B - EEER
WERD iz,

%72, MRSA 1371 & P. aeruginosa No. 52 ¥ DS
RBYPRIZBWT, P. aeruginosa No. 52 DEER %
10 BRI &8 1235E, @ FED index #30.534 2 5
0.338 iz D HFABBEDROMEBIED S, —
7, MRSA 1371 OBBER DRV 2B 2 HAER
BIRIZDOWTIE, —HOHAKRED R,

III. # =

W, EREKBE2H T 5 BER I compromised
host {204 2 MASA % P. aeruginosa \Z & % BEHIE
VERMEER I T35,

X 52, MRSA ® P. aeruginosa =Xt L T HEE
R OMELSESR NS DHE X, BIGHBRIED
FREE L CEELNEE2 5D T3,

INSDOEIZRL, FOM & &EER - Ot %
BU®E LU TEL DHARESERRN D 5 WIZERN
EALON, TOFAMSED SR THLE™Y,

¥, ThOHOHE, BHBERRECARLST, &
BERBPELE L TLELFE DO, B MRSA &
fEW B3 P. aeruginosa k DEBEBIRIE X, 7O
HELSHLEY, 512 MRSA BE BT 28
WERRGh P aeruginosa DRI 0% L bo L b
BDEREL TS, 27, SEEZDO LD R EHER
REPEZEBN2HAREOHRER SO N
i 2z, SEELZ X, MRSA & P aeruginosa
DEHERBRPELZ-EL, Zhizxtl, MRSA &
EOWEE L L THEFR S hZzOERESREL o
TWw3ABK@E P aeruginosa %D L U TILWH
BARZ b TAREL, BROBIZBVLTRILHEA
AhTw3 IPM/CSY L OftR%IR EHREER 2K
By Ul in vio BEEB L UHMRELY Y X 2H
W BRRIREERTO in vivo ROV TREL
2o FOER, in vitoBXWin vivo BV THEE
KRz ENn - HERBEHRSTZD o h iz,
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Table 3. Protective effects of the combination of arbekacin and imipenem/cilastatin against mixed infection
caused by MRSA and Pseudomonas aeruginosa in mice

(neutropenic mice)

EDs, [95% confidence limits]
Strain Inoculum size (mg/kg) FED
(CFU/mouse) ABK IPM/CS ABK +IPM/CS index
(ABK: IPM/CS)
4.21%10° 129.3 (72.7-361] (1: 5)
MRSA 1371 (17MLD) ABK=21.6 [12.1-60.2] 0.935
+ + 93.1 [63.7-142] 150.4 [92.2—-275] IPM=105.7 [60.6—300.8]
P. aeruginoss  9.38x10° 70.9 (36.6-110] (1: 2.5)
No.52  (156MLD) ABK=20.3 [10.5—31.4) 0.534
IPM=50.6 [26.1—78.6]
79.8 [18.8—182] (1: 10)
ABK=7.25 [1.71-16.5] 0.554
IPM=72.6 [17.1-167]
5.7X10° 57.0 [29.9-92.7] (1:2.5)
MRSA 1936 (11MLD) 55.7 [31.8—103.6]  264.4 [184.6—386.4] ABK=16.3 [8.5—26.5] 0.447
+ + IPM=40.7 [21.4—66.2]
P. aeruginosa 6.5x10% 103 [70.5-152.8) (1: 5)
E-2  (8.0MLD) ABK=17.2 [11.8—25.5] 0.635
IPM=86.1 [58.7—127.3]
6.01x10°
MRSA 1371
S +37 (24MLD) 34.8 [19.8—59.6] (1:2.5)
P aeruainosa + 70.7 [51.9—96.3] 126.3 [60.4—260) ABK=9.94 [5.66—17.0] 0.338
' '"‘"No L 17X IPM=24.9 [14.1—96.4)
) (13MLD)
5.36X10°
MRSA 1371
+ (214MLD) 84.6 [52.5—135] (1:2.5)
P . + 59.6 [36.6—91.8] >250 ABK=24.2 [15.0—38.6] <0.648
. aeruginosa s
No 5z  1-10x10 IPM=60.4 [37.5—96.4]
’ (18MLD)
8.75% 104
MRSA 1371
+ (3.5MLD) 3.16 [2.07—4.62] (1:2.5)
P . + 54.6 [37.0—80.9] 3.84 [1.76—8.41] ABK=0.90 [0.59—1.32] 0.604
. aeruginosa
No. 52 9.00x10? IPM=2.26 [1.48—3.30]
’ (15MLD)
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Synergistic activity of combination of arbekacin and imipenem/cilastatin against
mixed culture and mixed infection of MRSA and Pseudomonas aeruginosa

Toshihiko Takata, Yumiko Takase, Yoshihiro Takayama,
Yoshinori Orikasa and Takashi Yoshida
Meiji Seika Kaisha, Ltd. Pharmaceutical Research Center,
760 Morooka-cho, Kohoku-ku, Yokohama 222, Japan

The synergistic activities of a combination of arbekacin (ABK) and imipenem/cilastatin
(IPM/CS) against mixed cultures .of MRSA and Pseudomonas aeruginosa were examined. The
bactericidal effect of ABK against MRSA in the mixed culture was decreased as compared
with that in the culture of MRSA alone. A good synergistic effect was observed with the
combination of ABK and IPM in the mixed culture. On the other hand, the bactericidal
effect of ABK against P. aeruginosa in the mixed culture was similar to that in the cuture of
P. aeruginosa alone, and a good synergistic effect was observed with combinations of ABK
and IPM in the mixed culture. The bactericidal effect of ABK against MRSA was increased
when the inoculum size of P. ageruginosa was dcreased in the mixed culture. Synergistic
activity was the greatest under simultaneous treatment with ABK and IPM. Greater
synergistic activities were obtained by treatment with ABK precedence as compared with the
treatment with IPM precedence. In morphological observations with an electron microscope,
the thickening of the cell wall of MRSA and filamentous formation in P. aeruginosa were
observed after treatment with ABK alone. On the other hand, with the combination of ABK
and IPM, the lysis of cells of MRSA and P. aeruginosa as well as abnormal septum
formation in MRSA were observed. Finally, with respect to the protective effects on mixed
infection of MRSA and P. aeruginosa, the combination of ABK and IPM/CS was more
potent than ABK or IPM/CS alone.



