goooogn

Pseudomonas aeruginosa 0 0 00000 O OO biapenem
meropenem [J 00 [0 ceftazidme D0 00O OO OOOOO

o0 bOoooob0 0oo0oob0o obobo oobooboo oo
oooooooooooooo®

obdbi1e0103000000016030 170000

Pseudomonasaeruginosa 0 0 0 0 0 00000 O0OO0OOO0O0OODODODOOOOOAOAO biapenem
0O BIPMOO meropeneni] MEPMOO O OO OO0OOODO ceftazidimdl CAZOD O D OODODODODOOOO
gdodoooooon

0000000 deyclophosphamide D000 OO 10°CFUDO P.aeruginosa DO OO0 OOO0OOOO
oobooboboobo 200000 sgbDoooboobOooobboobOoOo 120000bD00
do0boobooboboooboobouooobooboobobUoobUoouLLbHOOBUNOGPTO OO 12
gogooooooo

BIPMOUMEPMUO OO CAZOUOUOUOUOOOOOODODOOOOOODODOOOOO0OOoOoooooosIPM
O0LbHOOODOOoOoOooooboobooooMEPMOOD CAZOOOODDOOoOooooobobooa
BIPMO LDHO O OOO CAzOUOUODODOOOOUOOOOOBUNOODO GPTOOODOOBIPMOOO
MEPMUO OOOOOOOOOOOOOOLOOOOO0ObLOOOOobObLbObbLooOobbbboLobLOobo
goadd

000000P.aerugincsa 00000000000 DO0OO0OOOODOODOODOODOOOOOOODOOO
oo ooboobobooboobobobbobbooodogg BipMOOO MEPMO DO OO
00 cCAazUoOooooboobhoohoohoobooobooobg sBiPMO MEPMOOOODOOO
0000000000 00P.aerugincsa 00000 sepsis0 0000000000 ODOODOOOODOO

gboboobooboobbooboo

Key words: sepsis, Pseudomonas aeruginosa infection, biapenem, B-lactams, organ dysfunction

Sepsis 0000000000 OOOOOOOOOOOOO
00o0o00o0o0ooooOo0o0oU0ooooOoOoOoOoooo
OO000OOsepticshock DO OOOOOOOOOOOOODO
0oooo*™go0ooo0oUuoooooooooooooo
0000000000000 0O00D00OO0OOO ceftazidime
0 CAzOO OO OO Pseudomonas aeruginosa 0 0000 OO
00oo00o0o0ooooOo0o0oU0ooooOoOoOoOooooo
0000000000 P.aerugincsa 0O O0O0OOOO
imipenemO IPMOOO0OO0O0OOOOOOOOCAZOOOO
000000000000 oDooO0o0o0oUoD*™mOoDUoDo
CAzO \iPMOOOOOOOOOOOOOOOOOOOOOO
000o0oo0U0ooU0oooOoooooooooooOeP.
aeruginosa 1 0 000 0O0O0ODOO OO biapenemd BIPMD
meropenen MEPMOO OO CAZOOOOOOOOOOOO
000o00o00ooooOo0o0oU0ooooOoOoOoOoooo
oooooooooo

I0D 00000

10o0ood

700000 SDIGSOO0D0DOOO0OOOOOoO
000000000 dCyclophosphamided Sigma 0 00O
50mg/kg000004000000000000000
ooog

200000

0000000 P.aeruginosa TH4665 0 0 0 0 0O OO
000000 BIPMOMEPMOCAZO MICO OO OO
100502 ug/mLOOO0

W0 0000

O00DoDoo00ooooooDooooooooon
BiapenemO BIPMO O O O O O O O O 1] meropenem
OMEPMOOODOOODOOOIOOO ceftazidimél CAZO
O00ooooooooooon

0000000000000 760



210 ooooooobooao APR. 2004
40P.aeruginosa 000000000 0O00O0O0ODO 9

oopoooooooooooo 8
10 0oO0oooo = 7] 1_
000000000 TH4665 0 O Mueller-Hinton agar ES—
OMHAODiIfcoO M OOOODOO 3700 18000000 E J_
000 MHAOOODOOOOOODODODOOOOO 9_5—
00o000oO0oOo0obOOo0obOooooOoobOooooao 874— * %* *
000000000 DOO0000D0 U-2000A000 660 nm - 37
0obO0OD 0300 10°CFU/mLOOO0OOOOODOO 24
00o000oOoOo0obOOo0obOooooOoobOooooao 14 I | I | I—EI
oood Untreated BIPM MEPM  CAZ
20 0000 control
boooobbO0O0DDO0000DOD060 Mg/ Fig. 1. Effects of biapenem, meropenem, and ceftazidime on

kgOimOODOOODODOODODDDOO0O00OO2mg/kgO
imO 0000000000000 000000oan
gooo3mLidooogooooooobono 12000
0moooooobboboobooddoooooooo
ddddooooooooobobobobobobooooo
000000000 00o0o0o0oooOon lactate dehydro-
genasé] LDHO O OO ODODOOOUOOoBUNDO OO GOOd
godmePOIODODDDODMOO0oOoOoooo4n
g3o000rpmbi00000000D0OO0OO0OO0OO 045um
goddddooooooood

30 JOoooo

gooddddoooooooooooooo 20
oo suoooooooobobooboboboooooo
ddddoooooooooboboboboboboooooo
O0OO0OBPMOOODOOOO 3.1mg/kgd MEPM O OO
0000 52mg/kgd CAZOO DD OO0 10.4 mg/kgl
000000000000000 8mL/kg0O00O0

500000d

0000000000+ 00000 mean oflog CFU
+ SD.OOLDHOBUNO OO GPTOODODOxDOOODO
Omeant SEODOO0ODOOOOOO paired0O00O0O
OOBUNDOOOOO parametricd Dunnett0 0 0 0O 0O
0000000000 nonparametric 0 Steel D 0 OO
ddddooooooooobobobobobobooooog
gos0 d00gooooobobobobobobooooon
JdddddddoooooooooboobboBUNDO O
0 0O 0 parametric 0 Tukey-KramerO O OO OO0 QO0O
000000 nonparametric 0 Steel-Dwass0 00 0 0O
dodddoooooooooooooon

1o o a
oo 2400000000 gogogoogo
0

00 1200000000000000000D0DOO
0000001203 00000000000000004
0moooooooooooobbooobobooobooon
000000000oooooooodoogFig. 1M

the bacterial cell count in the blood of a rat sepsis model
caused by P. aeruginosa. Biapenem, meropenem, and
ceftazidime were injected subcutaneously 2 and 8 hours
after infection at the doses of 3.1, 5.2 and 10.4 mg/kg, re-
spectively. The results were evaluated 12 hours after in-
fection. The values are expressed as meanst S.D. Each
group consisted of 6-7 rats.

“: PO 0.05 versus untreated control by Steel’s multiple com-
parison test.

BIPM: biapenem, MEPM: meropenem, CAZ: ceftazidime
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Fig. 2. Effects of biapenem, meropenem, and ceftazidime on Fig. 3. Effects of biapenem, meropenem, and ceftazidime on

the plasma lactate dehydrogenasé] LDHOvalues in the rat
sepsis model caused by P. aeruginosa. Biapenem, mero-
penem, and ceftazidime were injected subcutaneously 2
and 8 hours after infection at the doses of 3.1, 5.2 and
10.4 mg/kg, respectively. The results were evaluated 12
hours after infection. The values are expressed as means
+ S.E. Each group consisted of 6-7 rats.

. PO 0.05 versus untreated control by Steel’s multiple com-
parison test.

“: PO 0.05 versus ceftazidime by Steel-Dwass’ multiple com-
parison test.

BIPM: biapenem, MEPM: meropenem, CAZ: ceftazidime
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Fig. 4. Effects of biapenem, meropenem, and ceftazidime on
the plasma GPT values in the rat sepsis model caused by
P. aeruginosa. Biapenem, meropenem, and ceftazidime
were injected subcutaneously 2 and 8 hours after infec-
tion at the doses of 3.1, 5.2 and 10.4 mg/kg, respectively.
The results were evaluated 12 hours after infection. The
values are expressed as means+ S.E. Each group con-
sisted of 6-7 rats.

?: PO 0.05 versus untreated control by Steel’s multiple com-
parison test.
BIPM: biapenem, MEPM: meropenem, CAZ: ceftazidime

the plasma BUN values in the rat sepsis model caused by
P. aeruginosa. Biapenem, meropenem, and ceftazidime
were injected subcutaneously 2 and 8 hours after infec-
tion at the doses of 3.1, 5.2 and 10.4 mg/kg, respectively.
The results were evaluated 12 hours after infection. The
values are expressed as meanst S.E. Each group con-
sisted of 6-7 rats.

. PO 0.05 versus untreated control by Steel’s multiple com-
parison test.

BIPM: biapenem, MEPM: meropenem, CAZ: ceftazidime
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Efficacy of biapenem, meropenem, and ceftazidime in improvement of organ
dysfunction in an experimental sepsis model caused by Pseudomonas aeruginosa

Yuko Muto, Toshihiko Takata, Toshie Kawabata,
Muneo Hikida and Hiroomi Watabe

Intectious Disease Research Laboratories, Meiji Seika Kaisha, Ltd.,
760 Morooka-cho, Kohoku-ku, Yokohama, Kanagawa, Japan

We studied the effects of biapenemd BIPMO meropenemd MEPM[] and ceftazidime CAZ[ on the bacterial
cell count and organ dysfunction in a rat sepsis model caused by Pseudomonas aeruginosa.

The sepsis model was established by infecting cyclophosphamide-treated rats with 10° CFU of P. aeruginosa
via intravenous injection. Each of the antibiotics was injected subcutaneously 2 and 8 hours after infection. The
bacterial cell count in the blood was determined 12 hours after infection. In order to evaluate of vital reaction in
the infected animals, the parameters of organ dysfunction such as plasma lactate dehydrogenase] LDH] BUN,
and GPT values were measured 12 hours after infection.

BIPM, MEPM, and CAZ had a significant therapeutic effect almost at the same level. BIPM showed a signifi-
cant decrease in LDH as well, but MEPM and CAZ did not. Moreover, the effect of BIPM on elevated LDH
values was significantly greater than that of CAZ. BIPM and MEPM showed a significant effect on the increases
in GPT and BUN. None of these antibiotics had an effect on decreased WBC or platelet counts.

The results of this study showed that the therapeutic effects of carbapenems and cephems are almost equal
with respect to improvement of organ dysfunction in the rat sepsis model caused by P. aeruginosa, and that
carbapenems are superior to cephems. Moreover, the results suggested that the effect of BIPM on organ dys-
function is stronger than that of MEPM. In conclusion, the prognosis of sepsis caused by P. aeruginosa infec-
tion is better when carbapenems are chosen for treatment.



