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L. MBEFE
L AR
BRI 1X Pseudomonas aeruginosa PAO1L, P. aerug
inosa PAO4089 7% & N2 P. aeruginosa GN10362° &
Z0 class C# B-5 7 7<= —Y A £ % (

aeruginosa GN10362 CR, P. aeruginosa GN10362

) M L7z P. aeruginosa PAO4089 ¥ -5 7
7 ULREITERZMHIL L2 classC /Y p-5 7 v <=—+FJf
PENDERKTH DY, $72, P. aeruginosa GN10362
CR 72 5 T’IZ P. aeruginosa GN10362 AR (X P. aerugi-
nosa GN10362 7*% ceftazidime (CAZ, M) 4
ug/ml &ATE RV E 7213 aztreonam (AZT, T—#
1) 16 ug/ml SHERKFEHRTENFIEIRL 2ol 2
WP T, cephalothine (CET., WJ{H# ) #3H L L
7BEOINSD class C B -7 7 ¥ = —XiitkizZzh
Z#10.18, 0.88 unit/mg protein T& - 7=,

2. /R FERNERE (MIC) Ol

D OW S A2 il cefepime (CFPM, 7Y X b
N4 X —=ZXA2 4 7), cefpirome (CPR, il %5
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T MIC 2l L7z. MIC O#ll% i NCCLS Oy
WHE U TR RERAREIZL 0w Lz, EANIMM
AWK ZMCTHEM - AL, TEoBRIEE5E M
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T 10* CFU/spot & 7% % X A% K FRUSHM L
7zo Shi 357C, 18 WElITEL 7218, MIC Z¥EL
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3. classC Rl g-7 7 ¥ <=—EiFHollx

Antibiotic Medium 3 (Difco) 4.5 ml (Z#ERR#kO
— s E 0.5 ml ML, 37C, 4 RpfMREEEL
72 ZH % 7,000 rpm T 20 O EEL, BREE
H72HDx 1/15M ) ¥Rk (pH 7.0) Tk L7

O EEICE D BIERIUD BRI, WY &

M 1 ml WS L7, SRR e, 12,000
rpm T 30 75 [l L7z ik & MBE R E L7z RERIS
X 100 uM @ CET #JLHIZ UV i (262 nm) Till
EL, 171 uM @ CET #5773 5% 1 unit
(Ae 7.66) &L, HIBEEWROERAF YY) OLIENH
(unit/mg protein) TR L7z,

4. classC B! p-5 7 y~—YHEEH Ki i) O
il

B \2fE W P. aeruginosa GN10362 AR 75 class
CH p-57y~=—FYxill - HRL7Z. Ki HIZHER
HH AT T CET Ko EEE %2 &L,
Lineweaver-Burk plot 7S /M ZHFEIZI DML
726
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0.1,1,10, 100 ug/ml 2% 5 L HITMAZ, S 5122 KR
IREEE L2, MBER MO MM, BERIEYEO R & (A
W@ EREL 7,

6. FRMTEE RO BB
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1. HiWh
Table 1 IZ&HHIIHN TS CFPM, CZOP, CPR,
CAZ ® MIC #/"L7:0 classCH® B-5 7 5 ~<v—+¥¥#
PEEMTH D P. aeruginosa PAO4089 L ¥FAKTH %
P aeruginosa PAO1 7z & UNIZ P. aeruginosa GN10362
2345 MIC i3 CZOP 2¢% » & 1K<, LT CAZ,
CFPM, CPR ®ITH 7o — 4, classC B p-57
Y —YEENELEHTH S P. aeruginosa GN10362
CR. P. aeruginosa GN10362 AR (233 % MIC 3w
ThOEALBEEARPEVERKEIER» -7
LAL, Fig. 1 2R L7zMY, classCH® g-57%<
—YORMNEB*ZTLIEEIEACL-TREST
B, CAZ Tid P. aeruginosa GN10362 & P. aerugi-
nosa GN10362 AR (2359 % MIC Ok 64 f5TH -
7=oiZxk L, CPR, CZOP Tii 32 f%, CFPM Tid 16
fETHho7,
2. classCH p-5 27 9y ~—F¥HEEHK
Table 2 |2 P. aeruginosa GN10362 AR #* & il - ¥
WL 7-BEH T D CET MASEOMEER (Ki f#)
%, L7:. CFPM @ Ki fiid CAZ, CPR O# 4 f,
CZOP O% 2 f5Th h, RBRDEAET S class C B
B-77 93 —E~ORERAEIERCC LPHLRL
o7,
3. classCH p-5 7 ¥~ —¥EiFiEik
Fig. 2 IC % %K% 2 RHERA S &7 L & D P. aerugi-

A b Llze SHICCNLOERKOMEZ#ET  nosa GN10362 128175 classC Rl f-5 7 5 <v—ED
Table 1. Antibacterial activities of cefepime, cefpirome, cefozopran and ceftazidime against Pseudomonas
aeruginosa strains produced various levels of class C ff -lactamase
. Enzyme activity® MIC (ug/ml)
Organism ; )
(unit/mg protein) cefepime  cefpirome  cefozopran  ceftazidime

P.aeruginosa PAO4089 ND 1 1 0.25 0.5
P.aeruginosa PAO1 0.01 1 2 0.5 1
P.aeruginosa GN10362 0.02 2 2 1 1
P.aeruginosa GN10362 CR 0.18 16 32 16 32
P.aeruginosa GN10362 AR 0.88 32 64 32 64

* 1 unit 1 4 mol of cephalotine hydrolyzed per min at 30C and pH 7.0
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Fig. 1. Relationship between decrease of susceptibility and class C
[/} -lactamase activity.
Table 2. Inhibitory kinetic parameters of various antibiotics against Table 3. Frequency of drug resistant mutants in Pseudomonas
class C f -lactamase from Pseudomonas aeruginosa aeruginosa GN10362
GN1032 AR MIC: Mutational frequency with drug at:
ibioti Antibiotics
Antibiotics Ki (uM) nhbroes (ug/ml) 4 MIC 8 MIC
Cefepime 1748 * 136 Cefepime 2 2.6x10 <7.1x10 -
Cefpirome 487 = 98 Cefpirome 2 1.4x10 6.5%10 °
Cefozopran 770 = 35 Cefozopran 1 1.6x10 71%10 *
Ceftazidime 445 = 7.8 Ceftazidime 1 14%10 9.9x10 7

> avg * SD of several experiments
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Fig. 2. Induction of class C f -lactamase in Pseudomo-
nas aeruginosa GN10362.
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WL TSRS o 72 L#L,CAZ@]DO
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AL I3RS class C K f-5 7 ¥ —EHEREL R
LTwi.
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Table 3 \Z P. aeruginosa GN10362 124547 % fif TE%
Wbk RIVHE 2R L7, 4 MIC TRERLZYG
CZOP, CPR, CAZ TlibBbBtr4a 10" OHUE T H’fa

» MICs of antibiotics against P.aeruginosa GN10362

RHEAGEIR SN 7/2A5, CFPM TOBIRHIEIZF 107 T
B O AN 10 fEFREKA - 72 8 MIC TEIRL 72
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RS o7.
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T ADIZ classC /R p-5 7 ¥y ~—EIiEH L7
o 1213, Tok)as 3 ittt 7 « 2 REmN
WAMRTERVWETIIWMINLA72OTH S
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Wnds, BES CHMBLEMYER PBP &5 BLRIVE A3
AL DTN TIEEwrE E 2005,
WS il SN odkidn%g {idclassCH p-57 %
=t A bIMINLET S P aeruginosa PAO1 X° P
aeruginosa GN10362 O X 9 %k TH L2, D L9H

BHRIZHLTYH CZOP #N W N %2 33 72,
CFPM & DY )DL P, aeruginosa PAO4089 (24
2 22 THRE B U - 72,

-Ji. class C W -5 27 < —E /LRI

LEBAOHA N A EZ A, WThOEA DR
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@ MIC 7% 64 fi5 I3 L 72 ¥54712 CPR, CZOP @ %
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Antibacterial activity of dipolar lonic cephalosporins against class C

f -lactamase-producing Pseudomonas aeruginosa

Takashi Ida', Mizuyo Kurazono', Fumiya Hirano"

and Matsuhisa Inoue”

" Pharmaceutical Research Center, Meiji Seika Kaisha, Ltd.,
760 Morooka-cho, Kohoku-ku, Yokohama, Japan
> Department of Microbiology, Kitasato University School of Medicine

In vitro antibacterial activities against Pseudomonas aeruginosa producing various levels of chro-
mosomal class C f -lactamase were studied with dipolar ionic cephalosporins of cefepime (CFPM),
cefpirome (CPR) and cefozopran (CZOP) in comparison with ceftazidime (CAZ). The activities of
CZOP and CAZ against non-or low-class C f -lactamase-producing P. aeruginosa were superior to
those of the other two agents. The MIC values against P. aeruginosa of high level production of
class C f-lactamase increased with CPR, CZOP and CAZ, however, CFPM was relatively less
affected with increased f-lactamase production. The effects of these antibacterials on the potenti-
ation of class C f-lactamase production were tested, and the activities of induction of these
agents were found to be lower than of imipenem. Furthermore the affinity of CFPM to the puri-
fied class C ff -lacramase was the lowest of all the agents tested. CFPM also showed no selection
of drug-resistant mutants at %38 MIC, whereas, the drug-resistant mutants could be isolated at
x8 MIC of CPR, CZOP or CAZ.



