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CFPM i3, kEH7Y Z F L - =4 ¥ — Xt
(Pharmaceutical Research and Development Divi-
sion), Syracuse T & 1172 CFPM H,SO; salt, Lot

no. M 7419 7l 830 ug/mg % F\v:7z, CAZix, WK
mE S, HOOWEERAGz, BEERIL, #H
HEHIC 1/15 M phosphate buffer (pH 7.0) ICAf#L
L 72,
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BIFFEEIC B W T in vivo BEEBEIERICH VT
5 3%k, S. aureus Smith, Escherichia coli Juhl, P.
aeruginosa  A9843A k M WEMEIREK & LT
Morganella morganii IFO 3848, B-lactamase FE4H
& L T Proteus vulgaris GN7919 24 L 72,
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Mueller Hinton agar (MHA, Difco), Mueller
Hinton broth (MHB, Difco), heart infusion agar
(HIA, Difco), heart infusion broth (HIB, Difco)
& Hi3& sulbenicillin agar medium [polypepton (H
ABLIK) 6.0 g, glucose (1'7+443K) 1.0 g, yeast extract
(HAHZE) 3.0 g, meat extract 1.5 g, agar 13 g,
H,O 1,000 ml, pH 6.5] %72,
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mg J1ffi/kg (0.1 ml/10 g body weight) 2% % & 5
{= 1/15 M phosphate buffer 25, FNFh %=
7 ACHEL 72,
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AA{CEREERICE VED LN, RAEBMHIE
¥ (Minimum Inhibitory Concentration, MIC) #|
EHEICHEL THIZEL 29,

BIEFEREMIC X, HIB # vy, NS RIC
i3, MHA 2wz, —HEEFEBEE D 10° cells/ml &
FEH % 5% L, multi-inoculator # AT, 2 &R
FINDEH & & A 7210 ml DFEKEHIZ# 0.005 m]
vEEL 7,

6. =7 2MHERREIC simulate L 72 in vitro model

CFPM BL U CAZ # iR M P BEIC, simu-
late L 7z in vitro model system %, BER® D H gl #
CTHERL7:. ThbblES FR X5 720101,
medium 527 v P MEN—FEBICFNFNNEK
BB % stepwise ICHML, EHBELET 2517
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#1%, colony b 6 EWHKE WE L 72, 2 BERFR
HRETHOMIC LBI#E % B2 BT 10° cells/ml &
BERE TELN MICE% I L 72,
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B2tk IVRT 748 —TEREREL, £HA
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Btk HIA IC®m L CEBELRL 72,
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B-lactamase EEA D P. vulgaris GN7919 % L 1,
Matsubara et al. D HEMC & ) MEEE B 2 T/ 72,
oIz, BREAT2HICHBERM% I VKT 7408
— (02my) THREL, FHTEFT-20C THEHEL
72,
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27 X%, ddY #4~6 BE (KE 20~26g) (AAK
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MR (25X 35cm) ICHEELE RV 2, 2 OEHICR
BT 4 27 %0, 37C 18~20 BrRiEEBER L 72,
B, FRAEMKIE, EH 2 MK THERLERL
72,
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BGesid, 0.1 % glucose #hn HIB i2 T 37°C, 18 B%
M52, 10 % hog mucin (American Laboratory,
Omaha, Neb. USA) rRIRIEAL, FrEDRSE%
WBEERL 72, 1EABELY) 110 Ko ddY #
<7 A (1K&E 19~24g) %\, LDs, (lethal dose 50
%) DEI100 EBDFAB L 72 RPEHEE =7 R DRERE
M BYe X472, PD;, (protective dose 50 %) iz,
BRE %, A2 1 ED 502 3EGBANESL, 78
Bo= ZEFH L D Litchfield & Wilcoxon i#212
ENEHL 7,

TB, 7 AMPDOEREEIT, 13>y 2% H
WIEREPRIC SRR L 7o YT % challenge 7%, ¢ ¢IC
BRER % HHERS Lz, F0i%, SERYIC G AE
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S. aureus Smith, E. coli Juhl & P. aeruginosa A98
BAIR L2272 HRBYINT 5 CFPM D ik #
5o & 2 RRYUBFIER 2 CAZOF 1 » B L 725K
# % Table 1 I2/RL 72,

CFPM & S. aureus Smith, E. coli Juhl 2%t 3
PDg f#iiz, #1121 1.1, 0.09 mg/kg TH ") CAZ D *
NLENZNEN62, 5.6 EFENT 72, P aerugin-
osa A9843A 12319 5 CFPM o PD;,fiiZ, 6.8 mg/kg
%) CAZ» 9.0 mg/kg L D HEFENT 72,

—7%, CFPM @ 3 Bl 53818 5 g, &uvahs
PR/LEN, TAFLZTXTCHEKkICH L CHERS
HD15~331ERFICKk 72, LA L%ds, CAZ T
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Table 1. Protective effect of cefepime and ceftazidime after single and triple intramuscular administrations against
experimental mice infection

o . S. aureus E. coli P. aeruginosa
reamsm Smith Juhl A9843A
MIC PDs, MIC PDso MIC PDs,
Drug (g/ml) (mg/kg) (ug/ml) (mg/kg) (ug/ml) (mg/kg)
single triple single triple single triple
Cefepime 1.56 1.1 0.20x3 0.025 0.09 0.02x3 1.56 6.8 0.68x3
Total dose 0.60 0.06 2.04
(mg/kg)
Ceftazidime 6.25 6.8 29 %3 0.1 0.50 0.11%x3 1.56 9.0 29 X3
Total dose 8.7 0.33 8.7
(mg/kg)

Challenge was prepared in heart infusion broth containing 5% mucin in sterile water.
Animals were treated i.m. single (0h) and triple (0, 0.5, 1h) after infection (i.p.).

Table 2. Mouse blood level of cefepime and ceftazidime after single and triple intramuscular
administrations

Single (20mg/kg) Triple (6.7mg/kgx3*)
Drug Crax T AUC Crax Tl/2 AUC
(ug/ml) (h) (ug-h/ml) (ug/ml) (h) (zg-h/ml)
Cefepime 19 0.31 124 55 0.49 13
Ceftazidime 13 0.24 9.66 6.5 0.38 17

*Administration term (0, 0.5, 1h)
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Fig. 1. Levels of cefepime and ceftazidime in model system simulating mouse
blood levels after single and triple intramuscular administrations

I3, E. coli Juhl T15#ERIFE % -712h°S. aureus 2. =W ZMPIEE
Smith CIZHEEE S & D B TEFMEFETL s Table 2 i CFPM, CAZ #n #h % 20 mg/kg %

0, P aeruginosa A9843A Ti, EBIL kb -7z, 1EH 5\ i3 6.7 mg/kg 3 EERS L 72 B0 mHi#
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72, £ - M AP EEIC simulate L 72 BE 0 3EHIB B O L)
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concentration of drugs simulate which
serum levels after 20 mg/kg single dose
In mice

13, 0.25 BERIT£IC 19 pg/ml D@ MmAREL R L 0.
5 1, 15, 2EflicZENZFN 11, 4.7, 1.6, 0.44 ug/ml
#n L, CAZI30.25FFE#%12 13 wug/ml TH D, 0.5,
1, 15, 2EffZICZNn£110.9, 3.2, 0.6, 0.07 ug/
ml 2/RL 72, F7:23 REIS5EKSEEED CFPM (13, 1, 2,
3 BRI £ LN 46, 35, 0.5 ug/ml %L, CAZ
NDEIUL, 5.1, 40, 06 ug/ml TH-7, ZDEEL
CFPM, CAZoMmH REH#BICXIEL 72 in
model system # Z L ZFNAERK L 72,

3. HRHWEH

CFPM & %\ 3 CAZ #—=7 212 20 mg/kg [
S L7z& 2o eI simulate L 72 in vitro & T
7 S. aureus Smith, E. coli Juhl, P. aeruginosa A98
43A 12 %+ 5 killing curve # Figs. 2, 3, 412k 72,
CFPM o S. aureus Smith IZ %3 % killing fEF I, 4
BefT: E T &, BREEEON 2-log BOEBH KD
BHL72, Lo L CAZ Ti3, killing 7ERIZ 2 BERE T
¥ 1-log BENERBOBL L rZdsNeh -7z,

E. coli Juhlizxt L € CFPM, CAZ miZ&| & L icis
Wkilling fER 2R L, 4 B B %I R B RIS R 7
LTIz 7% - 72, 8 eI LIFE, HHI % T TiE (L E€H 3
B-lactamase # W2 CHEFE® Kilt 72 & = 5, CFPM T
IXFFHETEDFED b e - 129, CAZ TI3EBIEHEH R
HHEN,

Fig. 4 i7" ¥ & 912, CFPM, CAZ O P. aeruginosa
A9843A (29 5 killing fEFHIZ, A% T3EME Z ©

vitro
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BefIH, CAZ »*3 8 H F T killing fEFH 2R L 7295,
FO%ENFNEMIEL 72, CFPM, CAZ D&E I
KT 4 MERMOIREBRES T 572012, 100% 7 v
FMFEEFRANT, o7 223 ESEIERS L 0l
thi# I simulate L 72 T CFPM, CAZ & P. aer-
uginosa A9843A 12 Xt % killing ¥EFH # RREF L 2B
% Fig. T12/RL 72, CFPM, CAZ mj3#| & 4 1c 2 B
LB B A A BB O WL BDH LN, ZOVERL 8
BB E Tz, ARBLBEEERNIZIZS-
log BOWA %L, REMEOHEMEOIHHED
Lhnrz,

CFPM, CAZ »i#fE% 10 ug/ml iICF@%E L, E. coli
Juhl % 15, 30, 60 5 #FE KD LW & % D% REFEH
WERETL Fig. 81c7/RL 72, E. coli 7.3 10° cells/ml
2 CFPM #% 15, 30 AR FEHNEEEIZFNENY
1-log, #1 2-log MDA % 7R L 7255, CAZ T3 B
DL B Nk h - 72, 72 CFPM, CAZ #% 60
SHEZ S5 L CFPM DR E#EERIZ, 10 cells
/mlATF &%), CAZD# 1-log BOBEA L 1) 3-log
wU EoREERERL 72,

4. =7 AMH D P. aeruginosa AI843A MK

=7 ZDEIEMIZ 5 % mucin % 2T 6.3 X 108 cells/
mouse ? P. aeruginosa A9843A # challenge L, I
D P. aeruginosa AI843A iK% #ET L, Fig. 91
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L 3-log BFEEKC, B EE(HEEN TV,
. =
4 E, 2 3EREEL TCEZNENS aureus

Smith, E. coli Juhl B8 & O° P. aeruginosa A9843A %
RWT, =7 2% A2 EBRIEYSEIC K 5 CFPM
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213, invitro 12T S. aureus Smith, E. coli
Juhl B X U P. aeruginosa A9843A (2343 2 R E1EH
e 2MmHPiRE (§RBlk & U3 mEES) 12 simulate
L22R TR L2, BEES5EHICE W TCFPM o
CraxfBiZ 19 ug/ml THY, CAZ D 13 ug/ml & O #
FefE%ERL, T, b CAZD 024 hicxtL T 0.31 h
kv, L7245 T CFPM o AUC {5 CAZ D # 1L
&N bEfEAIRL 72, 3 EHESBETIE, CAZ @ Cpaylifi
H6.5 ug/ml THY, CFPM D55 ug/ml £ ) bT
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A TOREGERROR X 2R EN B,

E. coli Juhl 12X L T, BEHEE M F BRI simu-
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IN VITRO BACTERICIDAL ACTIVITY OF CEFEPIME ON MODEL SYSTEMS
SIMULATING CEPHALOSPORIN BLOOD LEVELS IN MICE

Shinji Masuyoshi, Minoru Hirano, Hiroko Fujimura,
Miyuki Yamanaka, Mieko Shinoda, Toshikazu Oki
Tokyo Research Center, Bristol-Myers Research Institute, Ltd,,

2-9-3 Shimo-meguro, Meguro-ku, Tokyo 153, Japan

In studies with infected mice, cefepime (CFPM) was found to be more effective when administered
as multiple injections than as a single injection against Staphylococcus aureus Smith, Escherichia coli
Juhl and Pseudomonas aeruginosa A9843A. On switching from single to triple administrations, the
PDsos (protective dose 50 %) of CFPM improved from 1.1, 0.09 and 6.8 mg/kg to 0.60, 0.06 and 2.04
mg/kg against S. aureus Smith, E. coli Juhl and P. aeruginosa A9843A, respectively. Such an effect
was not observed with ceftazidime (CAZ). In vitro bactericidal activity was studied by model sys-
tems simulating the blood levels of CFPM and CAZ in mice after single (20 mg/kg) and triple
(6.7 mg/kgx3) intramuscular injections, respectively. The in vitro bactericidal activity of CFPM
was approximately equal to that of CAZ in model systems simulating the blood levels of these
compounds in mice. The ix vitro bactericidal activity of CFPM was higher than that of CAZ
when E. coli Juhl was exposed to CFPM or CAZ for 60 min. In i vivo experiments, the bacteri-
cidal activity of CFPM was as high as that of CAZ, and CFPM inhibited re-growth of P. aerugin-

osa A9843A long term in mice.



