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TR TXTOESIC, L DREHOERCIPML D L
B ES 5 72 (Fig. 1d),

3. #&FEp-lactamasel &4 5 PAPM o) —RiRE 248

M

PAPMIZIPM[E8%, Table3 o = & {lat & (XIchy
CEPaselz i3/ S 4 Kifti% /R L, & 12 P.mirabilis JY10
N IIbR!B-lactamaselz I IPM & 1 5&v—BEFHZE A ()



PAPMOREREMNILE 1, DHP- 1 LEH

VOL. 39 S-3

Table 1. Antibacterial activities of panipenem and reference drugs against clinical isolates of Gram-positive bacteria

MIC(ng/m] )

strain(No.) Drug Range MICso MICso
Staphylococcus panipenem 0.025~ 50 0.05 0.78
aureus (49) imipenem <0.013~ 50 0.025 0.39
ceftazidime 313 ~ 100 25 >100
Methicillin-resistant panipenem 0.05 ~ 100 6.25 50
Staphylococcus aureus (48) imipenem 0.025~ 100 6.25 50
ceftazidime 25 ~>100 >100 >100
Coagulase-negative panipenem <0.013~>100 0.2 100
staphylococci (42) imipenem <0.013~>100 0.1 100
ceftazidime 3.13 ~>100 12.5 100
Streptococcus panipenem =0.013~ 0.05 <0.013 =<0.013
pyogenes (50) imipenem <0.013~ 0.05 <0.013 <0.013
ceftazidime 0.05 ~>100 0.1 0.39
f-streptococci (15) panipenem =0.013 =0.013 <0.013
imipenem <0.013 =0.013 <0.013
ceftazidime 0.05 ~ 0.39 0.1 0.2
Streptococcus panipenem <0.013 <0.013 <0.013
preumoniae (22) imipenem <0.013 <0.013 <0.013
ceftazidime 01 ~ 125 0.2 0.39
Enterococcus panipenem 01 ~ 3.13 1.56 1.56
Jaecalis (39) imipenem 0.05 ~ 1.56 0.78 1.56
ceftazidime 3.13 ~>100 >100 >100
Enterococcus panipenem 0.2 ~>100 >100 >100
Saecium (42) imipenem 0.1 ~>100 >100 >100
ceftazidime >100 >100 >100

X 70 Kif) %57 L 72, I (TEM) B 5 £ 0IVbE D PCase
l2xt L TizIPM, SBT, CVA & ") KifEhs K& H - 1295,
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72BR Y Fig. 2a~fic;R§ = & < Ia, Vb & CIII(TEM)
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Table 2. Antimicrobial activities of panipenem and reference drugs against clinical isolates of Gram-negative bacteria

MIC(ng/ml)
strain(No.) Drug Range MICso MICeo
Escherichia panipenem 01 ~ 039 0.2 0.2
coli CS2 (R+) (50) imipenem 01 ~ 039 0.39 0.39
ceftazidime 005 ~ 039 0.2 0.39
Klebsiella panipenem 01 ~ 1.56 0.1 0.2
preumoniae (47) imipenem 01 ~ 1.56 0.1 0.2
ceftazidime 0.025~ 1.56 0.1 0.78
Proteus panipenem <0.013~ 3.13 0.39 0.78
mirabilis (50) imipenem <0.013~ 1.56 0.39 0.78
ceftazidime 0.025~ 0.1 0.05 0.1
Proteus panipenem 0.2 ~ 3.13 0.78 1.56
vulgaris (35) imipenem 02 ~ 6.25 1.56 3.13
ceftazidime 0.05 ~ 0.78 0.05 0.2
Providencia panipenem 039 ~ 25 1.56 25°
rettgeri (29) imipenem 0.39 ~ 6.25 1.56 6.25
ceftazidime 0.05 ~ 25 313 12.5
Morganella panipenem 02 ~ 3.13 1.56 1.56
morganii (50) imipenem 0.05 ~ 3.13 1.56 3.13
ceftazidime 005 ~ 25 0.2 6.25
Serratia panipenem 01 ~ 25 0.2 12.5
marcescens (50) imipenem 01 ~ 125 0.39 6.25
ceftazidime 0.1 ~>100 0.2 6.25
Enterobacter panipenem 01 ~ 3.13 0.39 0.78
cloacae (50) imipenem 01 ~ 3.13 0.39 0.78
ceftazidime 0.1 ~>100 25 >100
Citrobacter panipenem 01 ~ 0.78 0.2 0.78
freundii (50) imipenem 02 ~ 0.78 0.2 0.39
ceftazidime 02 ~>100 313 100
Pseudomonas panipenem 0.78 ~ 50 6.25 12.5
aeruginosa (50) imipenem 078 ~ 25 1.56 3.13
ceftazidime 0.78 ~>100 3.13 50
Pseudomonas panipenem 125 ~ 25 12.5 25
cepacia (33) imipenem 313 ~ 6.25 6.25 6.25
ceftazidime 0.78 ~ 3.13 1.56 3.13
Xanthomonas panipenem 1.56 ~>100 >100 >100
maltophilia (29) imipenem 02 ~>100 >100 >100
ceftazidime 0.39 ~>100 1.56 25
Acinetobacter panipenem 01 ~ 25 0.2 1.56
calcoaceticus (29) imipenem 0.1 ~ 3.13 0.2 0.78
ceftazidime 01 ~ 25 6.25 25
Ampicillin-resistant panipenem 0.2 ~ 1.56 0.39 0.78
Haemophilus influenzae (23) imipenem 01 ~ 1.56 1.56 1.56
ceftazidime 0.05 ~ 0.39 0.1 0.2
Bacteroides panipenem 02 ~ 6.25 0.78 1.56
Sfragilis (40) imipenem 02 ~ 6.25 0.78 156

ceftazidime 6.25 ~>100 25 >100
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Table 3. Ki values of panipenem and others against various J-lactamases
fB-lactamase Ki («M)
MS. C. lani
RS.C. & Source panipenem | imipenem | sulbactam cla.vu ANMC | gy cloxacillin
acid
YS.C.
Ia CEPase Enterobacter cloacae Nek39 0.4 0.140 78.3 496 0.0007
Ic CEPase Proteus vulagris 33 0.011 0.160 1.52 0.53 1.21
IIb Proteus mirabilis JY10 0.47 8.47 0.41 0.089 45.8
11 PCase [ Escherichia coli CSH2/RK1 4.60 2.30 0.69 0.30 20.8
IVb Klebstella pneumoniae 42 5.50 1.38 0.96 0.26 17.5
\Y PCasell Escherichia coli CSH2/RE45 2.35 413 32.8 12.5 N.D
la : Staphylococcus aureus 209P 1b : Escherichia coli NHIJ JC-2
S.aureus 209 P E.coli NIHJ JC-2
Y Panipenem Imipenem pg/ml
Panipenem Imipenem Mg /mi 05 25 12.5
PBP 01 05 25 120 bl ogE oM P1B: Of0i5 oo gD 5 00
; 1B s - o
B S XX I £ &
2
3 " -
4 - r— -
a4
5 o —
6 NN amm -
i i
1c : Serratia marcescens 13 1d : Pseudomonas aeruginosa PAO-1
S.marcescens 13 i
——— P.aeruginosa PAO-1
Panipenem Imipenem Panipenem Imipenem
PBP 0.1 0.5 i 125 0 01 05 2518012/
= 01 05 25 s 0O 05 25 1254/ i 25 o HI/m
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Fig.1. Competition of panipenem and imipenem for

bacterial penicillin-binding proteins (PBPs)
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Fig. 2. Permanent inactivation of various types of g-lactamases by panipenem and others (Dilution method)



PAPMO REREWILE 51, DHP- 1 KEM

VOL. 39 §-3 2

< 3a : swine - 3b : human

2 S (%)

£%) g 100

S 100 s

9 3

g

e >

2 I3

< | S 501

£ 50 =

= @ : panipenem/betamipron ]

5 10mg/ml (1:1) -

© O ! panipenem/betamipron o

b0 0.1mg’/m! (1:1) g O ! panipenem/betamipron

‘E A panipenem 10mg/ml M8 : imipenem 1.0mg /ml f’gf’ (1:1) 01mg/ml "

g 0 al 0lmg/'ml O 0.1mg’ml 5 O : imipenem 0.1mg/ml

o r T T T T r . 9 0 . . . r 5

k3 T .

S 30 60 QQ _ 120 150 180 (min) 5 30 60 90 120 150 180 (min)
Incubation time A

(in 0.025M Tris-HCI buffer : pH 7.3, 37°C)

Incubation time
(in 0.05M Tris-HCI buffer : pH 7.6, 37°C)
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Fig. 5. Phagocytosis of Esacherichia coli NIH] JC-2 by mouse cultured macrophages in the presence of sub MIC of panipenem
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PANIPENEM, ITS IN VITRO ANTIBACTERIAL ACTIVITY,
BINDING AFFINITY TO BACTERIAL PBPs, INACTIVATION OF
B-LACTAMASES, STABILITY TO DHP-I, AND SYNERGY IN
BACTERICIDAL EFFECT WITH COMPLEMENT OR MOUSE
CULTURED MACROPHAGES

Takeshi Yokota, Kayoko Kanda, and Eiko Suzuki
Department of Bacteriology, School of Medicine, Juntendo University
2-1-1, Hongo, Bunkyo-ku, Tokyo 113, Japan

Fifty percent minimum inhibitory concentraions (MICs,) of panipenem (PAPM) that is the active
carbapenem in panipenem/betamipron (PAPM/BP) were 0.05, 6.25, 0.2, =0.013, <0.013, <0.013,
1.56, >100,0.2,0.1,0.39,0.78,1.56, 1.56, 0.2, 0.39, 0.2, 6.25, 12.5, 0.2, >100, 0.39, and 0.78xg/ml
against 15 to 50 clinical isolates of Staphylococcus aureus, methicillin-resistant S. aureus (MRSA),
coagulase-negative staphylococci(CNS), Streptococcus pyogemes, [B-streptococci, Streptococcus
prneumoniae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, Klebsiella pneumoniae,
Proteus mirabilis, Proteus vulgaris, Morganella morganii, Providencia rettgeri, Citrobacter freundii,
Enterobacter cloacae, Serratia marcescens,
Acinetobacter calcoaceticus, Xanthomonas maltophilia, ampicillin-resistant Haemophilus influenzae,
and Bacteroides fragilis, respectively.

PAPM manifested strong binding affinities to penicillin-binding protein (PBP) 1 and 3 of S. aureus,
PBP 2s of E. coli, S. marcescens, and of P. aeruginosa, those are considered as the initiation enzyme
of new murein-synthesis.

PAPM inactivated types Ic, IIb, and V of B-lactamases at the same level as imipenem (IPM),
although manifested weaker inactivation to other types of the enzyme than IPM.

PAPM showed little synergy in bactericidal effect with the complement. PAPM, however,
manifested a good synergy with mouse cultured macrophages. Living cells of E. coli NIH] JC2 were
well engulfed and rapidly digested by the macrophages in the presence of higher than 1/8 MIC of
PAPM.

PAPM was more stable to swine and human dehydropeptidase-I than IPM.

Pseudomonas  aeruginosa, Pseudomonas cepacia,



