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Imipenem/cilastatin (IPM/CS) W¥:ARIBEICH LT, HAMEFEEOBRVE7 = ARENTHS
cefepime (CFPM), cefpirome (CPR), ceftazidime (CAZ) DA% % in vitro THERE L7,
Pseudomonas aeruginosa D EKMER 50 %D MIC 2#lE LAt =5 CFPM, CPR, CAZ B U
IPM/CS @ MICs i3 £ EH 32, 128, 64, 3 & UF 64 ug/ml T - 720 50 #k 14 #2¢ IPM/CS It
(=16 ug/ml) %KL, —hbd 14 ¥icHT 5 CFPM, CPR, CAZ ® MICw i3 Eh #1186, 32, 32 ug/ml
Thote 7, IPM/CS fiHt:#kict LT CFPM 2 IPM/CS L XEMMEERE 2Hh o7 IPM/CS
ORAHE 14 #kh, ERICAWVS 4 KBIERILTH 2 NREH D. DK% SDS-Polyacrylamide gel
electrophorasis I X VRSN SDH B 2 KkEAVTREMEAERMYL/E TS, MIC, sub MIC
BT CFPM i3, CPR, CAZ LA%» MV RENERLZ. —7, P-lactamase DHBREL LK
5%, CFPM, CAZ BZEVWASREERLADICHL, CPR R RVW#MEERL, I,
IPM/CS WA B E PRC 316 (kOMBL 7 ru AR F—E¥ AV THEEHR (Ki) #MELHR,
CFPM O Ki fi¥ 139uM THD2A L ) K&, RBAOEALT AL 77O RXKY F—HIZHLT,

bo bR ERMEIENC LR INI
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RL, BNLHEDEZROEHIFRL EHARERTVDIZYH
PhboT, BERMBEL)HEEIREES NS, RBEICH
LW HiHiE% 2 F 2 imipenem/cilastatin (IPM/CS) T
Exb, TOERILTHH/EEH D. ODRIEY X car-
bapenemase 2 & AE? HHME SN TWVE, TDEL WY
mEROGATVEVLDOD, SHOBIIIEETXEZLT
Hbo 4MH, ZnkH% IPM/CS MERBREICH TS
cefepime DE %, in vitro IZBWTHERE Lz, SR
EHL LT, RBECHLTHRNHEDZET S cefpirome
B & UF ceftazidime % H\V 27z,
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1. fEHEH

Cefepime (CFPM, 7V ANV - A ¥ —XR 74
7), cefpirome (CPR, #48%), ceftazidime
(CAZ, HAZ 57 V), cephalothin (CET, HiaB%),
imipenem/cilastatin (B#A R¥E) OHMHOH L2 LR
mEMEH L,

2. MHEHk

1992 A 51993 FICHMEMBRME L Y TRES iz
Pseudomonas aeruginosa 50 k% F\2 7z, NCCLS®
OHEEHRHL, IPM/CS i2HF 3 MIC 7216 ug/
ml O#% IPM/CS iHRBRE L L7z

3. EHIRZVERAR

RRER 50 BRI $ 2 4 EH O MIC i3, HAR{LZ#
Loy (MEBAAHREY CEVHELZ. #
ERREHMICIE, Ca 30 mgll B & U Mg 20 mg/l &
B L 7z Mueller Hinton broth (MHB, Difco) %M\ 7.
# 10" CFU/ml \[CHR¥ L 7-Wslz#&HEL, 37C, 18 K
M REHEL .

4. NEEAOHM L Sodium dodecyl sulfate-poly-
acrylamide gel electrophoresis (SDS-PAGE) 2 & %
¥

IPM/CS @RI E O/ B & H X Fukuoka H® Ok
WICKL, UToX) o, HBEL-, dEs
Wb UL MR, LiE% 100,000%g, 1 FefEL
AREL, bR 1 %NV Y—NT 30 T, 30
% 100,000xg, 30 ELTHEL, TBESZNRE
H& L7 kBIAEY 7 Vid Lowry B TERAERL,
1% SDS-2% 2-mercaptoethanol T100C, 57L&
L7:#%, Laemmli® ®J#iCH > T SDS-PAGE %47 -
7

5. IPM/CS W¥#icxi 3 2 BRE1EA

PRC 305 ¥, PRC 318 # (w¥hd IPM/CS @
MIC 32 ug/ml) % MHB (BBL) T 18 R¥BIisE®R L,
£W# % 660 nm T OD=0.25 (C#¥EL /. MHB T
200 BICAHRM L 2o, IREIERET o7, 2 BEBICE
BEOEMEZEHSE, 2, 4, 6 RHBICEHBOH

Bk T AL X AR RT 760
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6. f-lactamase #F¥fB

HMERBOME: # 10" CFU/ml IZW¥ L 7= PRC 318
# % Antibiotic medium 3 (Difco) T 2 Ik 35 5 %
Lo, EHFERE OFKKZB/BML, 523
RERQIE L. WBAR1/15 M VY Y BR% W (pH 7.0)
T2 HEPLAHK, HTEBERLELSMS, Lkt
HBERY 7 e L,

BEEEONE: CET (100uM) 2 %KL L7 UV
ETHMELA. B-lactamase 1§ (X 1 M 1 umole
DEREIMTHMERY 1 BI& L, Lowry Bl &
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Fig. 1. Sensitivity distribution of Pseudomonas aerugi-
nosa (50 strains).
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Fig. 2. Correlation of MICs between cefepime and cefpirome
and ceftazidime against Pseudomonas aeruginosa.

S>TRDLEH (mg) Y7o h DKiIEY: (Unit/mg pro-
tein) TiRL 7%,

7. [B-lactamase (X3 % & A BLAIME

770 AR F—EDOHN: IPM/CS WEKTH S
PRC 316 %Dt 77 u AR F—=¥E CM €7 77V
7R C-50 ZAVEMOMBIELY ICX DM, MEULT
AL, WML M¥%IZ, SDS-PAGE TEOHNE
AL 2.

MEEH (Ki) ofle: CET (12.5~200uM) %%
RELTEMNOHEETBIURELET TMADEEE
%l L, Lineweaver-Burk plot 7* 58/ 2 FeikiZ X
DiEMH L. %8B, CET DA id7.66(mM'cm™?)
TR L 7=,

I #& R

1. ERRSMEARME B 50 #ko A &2

BRER M EL & b M S h7-RRIBEE 50 Bk 4 EHITHT
LB % Fig 1 IR L7z MICw i CFPM 16 ug/
ml, CPR 128 ug/ml, CAZ 32 ug/ml, IPM/CS 32 ug/
ml Th-7:. CFPM &, CPR XU CAZ » MIC H
B% Fig. 2 IZ/RL7:c CFPM DOHEIE CPR LW R
WTHolodt, CAZ DB TIZ, CAZ ® MIC {#ias
INEVERTIX CAZ »%, 32ug/ml L ED#%TiZ CFPM
2, ThEhENfEHZRL TV,

2. IPM/CS RItEARHR B 0 Rt 246

50 ¥k 14 #kAS IPM/CS Itk %2R L7z Chb 14
IZH 9% CFPM, CPR, CAZ ® MICw RZhZ¥Fh
16, 32, 32ug/ml ThH-7: (Fig. 3)o X7/, 1 BkER
WT, CFPM i IPM/CS & MIC o Mix%k <,
IPM/CS mtE#RICx L TdH CFPM DA NRE S h
7z (Fig. 4),

3. IPM/CS ¥k DSBEE A Profile

SDS-PAGE D## &9, PAO1 TidHEhs#
45 Kd DHVEERA D: 4%, IPM/CS WtE#k 14 B ER
AW 4 kCTRRBLTVWS A EEZ SR (Fig
5)o

4. WHEHBICBIIZTHE
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Fig. 3. Sensitivity distribution of imipenem/cilastatin-
resistant Pseudomonas aeruginosa (14 strains).
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IPM/CS it #:#k 2 Bki<3$ % CFPM, CPR, CAZ O
W{EH % Figs. 6,7 27k L7=c CFPM X PRC 305 #kiZ
LT CPR &%, CAZ S h#MivBEHERLA,
PRC 318 #RicX L TiX, subMIC iZBWTHED 2 K &
DROBRENERL

5. p-lactamase %Rk

7z 2H 0 3 FHE 1 MIC, 2 MIC BRETIERS
#7-¢ A, CFPM B XU CAZ iX CPR [CIeBL B-
lactamase DF MR ED - 7> (Fig. 8)o

6. p-lactamase &% & B

CFPM & CAZ LF#IC, €7 7 uRARY F—HIZX
IMASMEZFICS V. EST, BMASHRED
CET 2B LTHWT, HEEH (Ki) 2k
(Table 1) CFPM @ Ki %139 uMC, CPR %% 58 uM
BLUCAZ 22 13uM THo7-DICHBLKEWE%E
~RL7:c CFPM %, IPM/CS iij¥:#ii PRC 316 #
DEETLZE7 70 AR) F—BiIIHLTHD 2 # &
BB ARSI, T, BALLHE
W7 7aRXRYF—¥id SDS-PAGE TH—D/
F&ERL7.
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Fig. 4. Correlation of MICs between cefepime and
imipenem/cilastatin (IPM/CS) against IPM/CS-resis-
tant Preudomonas aeruginosa.
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Fig. 5. Profile of outer membrane proteins of imipenem/
cilastatin-resistant Pseudomonas aeruginosa by
SDS-PAGE.
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Fig. 6. Bactericidal effects of cefepime, cefpirome and ceftazidime against imipenem/cilas-
tatin-resistant Pseudomonas aeruginosa PRC 305.
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Fig. 7. Bactericidal effects of cefepime, cefpirome and ceftazidime against imipenem/cilastatin-resis-

tant Pseudomonas aeruginosa PRC 318.
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Fig. 8. Inducer activity for j3-lactamase of Pseudomonas

aeruginosa PRC 318.

Table 1. Inhibition kinetic parameters against cephalosporinase
from Pseudomonas aeruginosa PRC 316

Ki (uM)
Cefepime 139
Cefpirome 58
Ceftazidime 13

I IPM/CS WM IR TS Z L, 24D
UEEZETFTWIERALELZ O, BEL IO
R TiZ IPM/CS DEHEEYR L, IPM/CS i} thitR
WABREhLEZONS,

EERICHt L7 IPM/CS WtE#kiZSNMEE R D. OXIED*
HEIND, 7 2REHNIZBERPRRL
o, D BARBOXEZZITICHEANZRT. Lh
L, BEIC B-lactamase ZEALEL, D -5 7 ¥ 1%
EREMEARTHRIDLLIBEIN TS, &
BEDOEET 5 Pt bt D f-lactamase X, £ 12F
HBROBETHY, B-F7 72 RIEBMTHLELL
BXENMR L, FFEROBEEERIIKRICIIER
A, FEICIIVBEBHBEVWDbIEL)LZKED

f-lactamase #EETAHEH ko7, R—ADE
ELARLAED ) BRRIC f-lactamase ZEET S &
ICHBbDbROND W, FHTEEHBEIZEH
ICE-oTHRESH, IPM/CS i3 1/10 MIC TRV FH
BERLA. 7z AREHIZ 1 MIC, 2 MIC RET 6-
lactamase % #E# L 27%, CPR »HEEDFE Rk %R
L72boo, IPM/CS L WBLMIENMETH 72, B-
lactamase BEABICH T A2HE 21X, B-lactamase
~DOBARLHET 5. RBRAOEAT L L7 70 XK
V> —EIZ LT, CFPM O&ESBREREHLHTE
{, TOEHMED, CPR BV CAZ ® MIC oK
EVKRIZBWT, HMOEAL ) RFLELRTEEDL
D2ThrLEZONL, ¥/, CFPM O S-lactamase
T AERME L REED S, CAZ HHERBREICH
LTHETHD L OMENH S, IPM/CS DEHIC
& o THHIAYIZ f-lactamase ZEAETH LIk -
TRBEICHLTD, TOHRBARHRICEILNOLE
bhsd,

RBE T 200H X, EBHOEHRHES PBPs i
W HBRMELLEDOHAFHHEL TS, CFPM &
WA A U BEEATHILDS, B 3HRET7LX
DHFELHCT I 7RERONELERT S, T,
#IRE D PBP 1 B IZx§ 2 B I CAZ & ) BTl
TEHFBEEN TS Y, CFPM X2 DX ) IZEIL
NRBEEEZAL, SEOELRESH,S, CPR B
U CAZ ICH#L, IPM/CS WHERBEICH LTEHT
HorEEZOLNI,
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Activity of cefepime against imipenem/cilastatin-resistant
Pseudomonas aeruginosa

Mizuyo Kurasono®, Toshie Kawabata?, Erumi Murase?, Masashi Niida",
Takashi Yoshida® and Mitsuo Kaku?

U Pharmaceutical Research Center, Meiji Seika Kaisha, Ltd., 760 Morooka-cho, Kohoku-ku,

Yokohama 222, Japan
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The in vitro antibactericidal activity of cefepime (CFPM) was compared with that of cefpirome

(CPR) and ceftazidime (CAZ) against imipenem/cilastatin (IPM/CS)-resistant Pseudomonas aerugi-
nosa. The MICw» of CFPM, CPR, CAZ and IPM/CS was 32, 128, 64 and 64 ug/ml respectively
against 50 clinical isolates of P. aeruginosa. Fourteen of the 50 strains were IPM/CS-resistant.
The MIC«» of CFPM, CPR and CAZ was 16, 32 and 32 ug/ml respectively against IPM/CS-resis-
tant P. aeruginosa. The IPM/CS-resistant strains showed no cross-resistance between IPM/CS and
CFPM. We observed a lack of the outer membrane protein D: in the IPM/CS resistant strains
using SDS-PAGE. The time courses of CFPM, CPR and CAZ bactericidal activities against 2
strains of IPM/CS-resistant strains were determined. The bactericidal activity of CFPM was equal
to or somewhat superior to those of CPR and CAZ at concentration of MIC or subMIC. On the
other hand, inducer activities of CFPM and CAZ for f-lactamase were lower than that of CPR.
In an inhibition study, CFPM showed a much higher Ki value for cephalosporinase of P. aerugi-
nosa PRC 316 than did CPR and CAZ. An extremely lower affinity of CFPM was demonstrated.



