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Table 1.0 Expression of MexB, OprM, and OprJ in strains

. I MIC
Strain Antibiotics 0 pg/mLO MexB OprM Oprd
biapenem 1
TH-4665 imipenem/cilastatin 2 0 131 O
meropenem 0.5
biapenem 2
TH-2768 imipenem/cilastatin 4 1.81 1.45-2.58 0
meropenem 8
biapenem 2
TH-5157 imipenem/cilastatin 4 1.01 2.77 m]
meropenem 32

MexB: Ratio when signal from PAO-105p g is 1
OprM: Ratio when signal from PAO-105p g0 is 1
OprJ: Not induction
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Table 2.0 Therapeutic efficacies of biapenem, imipenem/cilastain and meropenem in a mouse model of infection pneumonia with

Pseudomonas aeruginosa

- Inoculum size ” A Dose Vaible cell of lung
Strain 0 Log CFU/lungll Antibiotics O mg/kgDl | O Log of CFU/lungzS.DIJ
biapenem 30 2.60+0.26%
P. aeruginosa TH-4665 5.79 imipenem/cilastatin 60 3.18+1.71%
O carbapenem-sensitive strainC] ' meropenem 100 2.60+0.48
control — 8.71+0.30
biapenem 30 2.90+0.46%
P. aeruginosa TH-2768 5 67 imipenem/cilastatin 60 4.95+0.85°%
[0 MexAB-OprM over-producing strain(] ' meropenem 100 8.30+0.36
control — 8.83+0.28
b A TH5157 biapenem 30 4.48+0.03%”
M AB‘ a(l)eru'\imosa d ” J 5 63 imipenem/cilastatin 60 4.85+0.5740
EXABpr over-prc_) ucmg_ an ’ meropenem 100 8.91+0.66
MexCD-OprJ producing strain(]
control — 8.87+0.50
10 : P<0.050 vs control
200 : P<0.050 vs imipenem/cilastain, meropenem and control
30 : P<0.0500 vs meropenem and control[]
40 : P<0.050 vs meropenem and control
Y1 Vaible cells of lung of 2 hours after infectionl ujst first administration with antibiotics, mean: n=50
1wp W 0 B
9
te
s ® = :
S 7 = X
o g & *
ey " e
% b .
3 ) » * -
“’ Bom
2 L i L i i i
Contral BIFM IPMICS  MEPM Contral BIPM IPMICS MEPM
Fig. 1. Influence of inoculum size on therapeutic efficacy of biapenenil BIPML, imipenem/cilastatif] IPM/

CSO and meropenemd MEPMO against carbapenem-sensetive Pseudomonas aeruginosa TH-4665 in

a mouse pneumonia model.
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OO000000862+£0330000000O00BIPMO
IPM/CSO00 MEPMODODODOO0O0O0DODOOO0O0OO
000 304log0000BIPMODO DO OO0 IPM/CSO
OO0 MEPMOOOOOOOOFig. 1AM O 0 O 10° order
CFU/lung0 00 000BIPMOODOODODOODOO
IPM/CSO00 MEPMODODOOO102log000000O
000000000000 BIPMOOODOOOIPM/CS
O00MEPMOOOOOOPDOO00500000 00O Fig.
1B
o o O

goboooooooooooooooooboooon
ooooooobomooooooooooooooon
OO000000 MexAB-OprMO OO OOOOOODOO

oo0o0ooOooUooD™*ooooooooood
OOOOMexAB-OprM OO 0000000000000
booooooooooboooooobooMEPMO
MexAB-OprM OO O0OO0OO0OO0OOOOO0OOOOOOO
0000000 OooOMEPMODOOOOOOOOO™
BiIPMO OO IPMOOOOOO0OO0O0OO0O0O0O0O0O0O0O00O
O00®*000M@oo0ooooooog invivoOOO
uoooooooooobooobooooooooon
uoooooooooobooobooooooooon
O00O0O0OO0O0OO0OO0OO0OO0O0OO0OO0OMexAB-OprMO 000
0000000000000 00000 BIPMOIPM/CS
oo MEPMOOOOOOOOOOOOOOOOO0OAO0
uoodooooooooooooooooooon



VOL. 52 NO. 6

0000000000000 biapenemO 0000 307

BIPMOIPM/CSO OO0 MEPMOOODODOOO0OOODO
goddbOMexAB-OprM OO OO OOOOO BIPMOO
000OoQPM/CSOO0O0 MEPMO OO OO O OMexAB-
OprMI DO O000OD0 MexCD-OprdOOOODOODOOO
goooooo sipMOOOOoooMEPMOOODOO
OO0IPM/CSO0000000000O0 MexAB-OprM OO
godbooooboobooboboobooboooobga
gMICODOODOOODOOOODLOODOOD OMexAB-
OprMU0ODO0OD0O0OODDOO0ODLDOOOODDO MEPM
godbooooboobooboboobooboooobga
gooooMEPMOODDODOODOOOOOObDOODO
O00O00invivoOOOO0OOOOODOOOOOOO
gooooobooooo

000 p-000000000000000000O
gooobobobbooboboobboobbda
O 0000000000000 o0o0ooooooon
godoooobooboobo sipMODOOODODOOO
000000000 O00000IPM/CSO OO MEPM
0000000000010° order CFU/lung 0 00 OO0
OOBIPMOOOOODO IPM/CSOOO0 MEPMOOODO
O0000010°order CFU/lung0 00000 BIPMO O
O0O0O0OIPM/CSOO0OMEPMO OO OOOOPO
00500 0OBIPMOOODO IPM/CSOOO MEPM OO
godboooobooboobboobooboboooobg
00*000000000000 BIPMOIPM/CSOODO
MEPMO invitro OO O O0O0OO0O0000DOO0O0OOO
OBIPMODODOOOOOIPM/CSOOO MEPMOOODO
oo00ooooo0oooooooo*ooBiPMOOO
gooooooobbbboooooobobbnbo MEPMO
godbooooboobooboboobooboboooobga
IPM/CSOO0O0 MEPMODOO BIPMOOODOOOOOO
godboooobooboobboobooboboooobga
BIPMO invitro 0D ODO0OO0O0ODOO0OODOOOO
gogod

oooogboomBIPM O MexAB-OprM O OO O OO
0000000 IPM/CSO0O0 MEPMOODOOOOO
000000000 IPM/CSO MEPMOODOODOOO
gobooobuooboobbooboo™oooon
BipMUODOOOODOOOOOOo4oooooooboobobood
gobooooboobooboboobooboboooobga
gooooood

o 0

gobooboooboobooooboobobooo
goooooogd

10

30

50

60

70

80l

o0

100

110

120

130

140

150

160

a O

000000000000 ODoooooooooo
0000 biapenem 0 O O 0O O O OO Chemotherapy
4200 S-4[0 10 19, 1994
ooo0oOoooooOoUoooooooooooooo
0000000000000 0000lm JpndAnti-
biot 54: 5710 579, 2001

00 O00boooobobooooboooooooo
0000000000000 BiapenemO OO OO
O O O 0O Jpn J Antibiot 55: 670 76, 2002
0000D00D000oOooo0OoonBiapenemdO
0000000000000 0Chemotherapy 420 S-
40 2430 250, 1994

0 0O O 00 Pseudomonas aeruginosa 0 0 0 0 O O
JO00o0DObOO000ODObOO0O0bOO0000 47:3190
328, 1999

Masuda N, Sakagawa E, Ohya S, et al: Substrate speci-
ficies of MexAB-OprM, MexCD-OprJ, and MexXY-
OprM efflux pumps in Pseudomonas aeruginosa. An-
timicrob Agents Chemother 44: 332200 3327, 2000
Wong K K Y, Poole K, Hancock R E: Influence of
OprM expression on multiple antibiotic resistance in
Pseudomonas aeruginosa. Antimicrob Agents Che-
mother 41: 20090 2012, 1997

Gotoh N, Tsujimoto H, Tsuda M, et al: Characteriza-
tion of the MexC-MexD-OprJ multidrug efflux system
in  AmexA-mexB-oprM mutants of Pseudomonas
aeruginosa. Antimicrob Agents Chemother 42: 1938
[0 1943, 1998

OO0 0000000000000 BiapenemOO0O
00000000 OdChemotherapy 421 S-400 2770 284,
1994

0000000000000 OooOMeropenem OO
0000000000000 DLChemotherapy 400 S-
100 12300131, 1992
goobooo0oooboooodMeropenemO O |
00000 O Chemotherapy 400 S-100 2580 275, 1992
Masuda N, Ohya S: Cross-resistance to meropenem,
cephems, and quinolones in Pseudomonas aerugi-
nosa. Antimicrob Agents Chemother 36: 18470 1851,
1992

Shibata K, Adachi Y, Kato E, et al: In vitro and in vivo
evaluation of BO-2727 against imipenem-and / or
meropenem-resistant Pseudomonas aeruginosa . J
Antibiot 50: 13507 138, 1997

000000 0O0O0000DOBiapenem O invi-
tro O O O Chemotherapy 4200 S-400 9100 101, 1994
0000000 0O0O00DO0O00DPanipenem/be-
tamipron O invitro OO0 invivo ODOOOOODODO
Chemotherapy 390 S-3[1 5500 74, 1991
000o00o0oooo0o0oooooOoOoooooooo
00 biapenem O invitroO O OO O0OO0OOOOO
51: 1730 178, 2003



308 oooooboooaoand JUNE 2004

In vivo efficacy of biapenem against mouse pneumonia infection caused
by MexAB-OprM overproducing Pseudomonas aeruginosa

Toshihiko Takata®, Atsuyuki Shimizu', Muneo Hikida", Naomasa Gotoh* and Takeshi Nishino™

"Infectious Disease Reseach Laboratories, Meiji Seika Kaisha, Ltd.,
760 Morooka-cho, Kohoku-ku, Yokohama, Kanagawa, Japan
*Department of Microbiology, Kyoto Pharmaceutical University

In vivo efficacy of biapeneni] BIPMOagainst mouse pseudomonal pneumonia infection was compared to that
of imipenem/cilastatir] IPM/CSOand meropeneni] MEPML. All carbapenems showed high therapeutic efficacy
against sensitive P. aeruginosa. BIPM efficacy against the MexAB-OprM overproducing strain was superior to
IPM/CS and MEPM. Therapeutic response of BIPM against MexAB-OprM overproducing and MexCD-OprJ pro-
ducing strain was superior to MEPM and similar to IPM/CS. BIPM effectiveness was compared to IPM/CS and
MEPM using a mouse model infection with different inoculum size. In 10° order CFU/lung, therapeutic efficacy
of BIPM, IPM/CS, and MEPM was comparable, but in 10° order CFU/lung, BIPM showed higher efficacy than
IPM/CS or MEPM.



