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< v A ERRYT I FNEEE 5 ¥k : Pseudomonas aeru-
ginosa P1-67, P.aeruginosa 169, P.aeruginosa TU-

408, P.aeruginosa 229, P.aeruginosa 360 ¥ XU'KE
i 4 ¥ : Escherichia coli KC-14, E.coli 1346, E.coli
2004, E.coli JC-2 # R\ Too
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Table 1. Susceptibility of normal and leukopenic mice to death
by bacterial infection

MLD (CFU/mouse)

Test organism Re]afwe
normal Jleukopenic ratio®
Escherichia coli KC-14 2.2X10 2.2X10 1
1346 8.5X10°% 4.2X10* 0.2
2004 2.6X108 1.3X10¢ 200
JC-2 6.0X108 2.4X10* 250
Pseudomonas aeruginosa PI-67 5.2X10°% 5.2X10 10,000
169 2.4%10% 2.4X10 1,000
TU-408 3.6X10° 1.8X10 200
229 1.1X103 5.6X10 20
360 2.2X108 1.1x10? 22,000

Infection : i.p., 6% mucin suspension

* { MLD for normal mice/MLD for leukopenic mice
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Fig. 2. Viable cell counts in peritoneal lavage pheid and blood of normal or leukopenic mice after

infection with bacteria
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E~v AT hEF M LA, BIERREIIm <Y A
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A= 7 Ak 5 EEE BN L0 d & b
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Table 2. Protective effects of ceftazidime, cefoperazone and cefsulodin on
experimental infection with Pseudomonas aeruginosa PI-67 RFP*
in normal or leukopenic mice

Challenge dose
Mouse ne

Therapy

EDso* MIC

Drug

(CFU/mouse) (after infection) (mg/kg) (ug/ml)
CAZ 60.3 1.56
2.2X108
Normal 1h CPZ >400 3.13
(79 LDso) .
CFS 15.6 0.78
CAZ 44.8
. 1.2X10*
Leukopenic 1,2,3 and 4h CpzZ >400
(4615 LDso)
CFS 15.4

Administration = im.

* {EDso value expressed as single dose.
CAZ : ceftazidime, CPZ : cefoperazone, CFS : cefsulodin

Table 3. Protective effects of ceftazime, cefsulodin, cefpiramide, cefoperazone and gentamicin on experimental

infection with Pseudomonas aeruginosa in normal and leukopenic mice

EDso (mg/kg)

Test organism Drug MIC Relative
Challenge dose (CFU/mouse) (ug/ml) normal Jeukopenic ratio*
AZ . 2. . .
Pseuwdomonas aeruginosa 169 ¢ 1.56 12.5 7.3 56
. CFS 1.56 15.3 154.3 10.1
(GM sensitive)
CPM 1.56 37.1 817.6 22.0
Normal $1.3%10% ( 500 LDso)
. CPZ 6.25 340.0 2,077.2 6.1
Leukopenic : 1.3X10* (2166 LDso)
GM 3.13 4.4 14.7 3.3
. CAZ 0.78 30.7 66.8 2.2
Pscudomonas aeruginosa 229
. CFS 1.56 33.6 91.5 2.7
(GM resistant) CPM 1.56 80.4 228.6 2.8
Normal  :2.2X10* ( 293 LDso) crz 1'56 208'3 888'0 4' )
Leukopenic : 2.2X102 ( 58 LDso) ’ ' : )
GM 200 >200 >200 -

Administration : im,, 1h after infection
* :EDso for leukopenic mice/EDso for normal mice

CAZ : ceftazime, CFS : cefsulodin, CPM : cefpiramide, CPZ : cefoperazone, GM : gentamicin

FEHE~Y ARKRTEL kb, AMRBDE~ Y RAick
5 FERR O KT PI-67 BRTi3% 14 BEfE, £
filizy 17~18 R & 7e W IEE <=V A X h FAsE < 7o
HEB TH - Tzo

3. EFHB IVEMBRBALE < v A DRBERGICH
T B AR EL R

FEER XOCBMERBAIE~Y 2D P.aeruginosa Pl-
67 Eifuicxt3 5 CAZ, CPZ % LUt CFS naEREY
Table 2 Z/R L1z IEH =<7 A12iY P.aeruginosa PI-
67 (2.2x108CFU/=w R) %JEfEREE L, 1MHEE
CERAZHENN 1 EHE Lic, HORBE~Y R
1213 P.aeruginosa PI-67 (1.2x10*CFU/=w R) %
BEREL 1RE#%»S 1B CEEAY4EEEL

7oo ZEHID EDs, % 1 AR EETRTE, WIVA
M TEOEIITRE TS 1o BMMBPAIE~ 7 AT
BERFNELEFR <~V R LA OBBEHRLBHIDE
KA EOREENANETH -1,

wiz GM B EER /) Btk P. aeruginosa 169 ¥ LU
GM TttEEER S lEikk P. aeruginosa 229 OB
CAZ, CFS, CPM, CPZ % L0 GM piRgRzal
BRBATE~ Y R LIEH~ 7 A CHEE Lic, Table3 4
EHORBBEITT 5 MIC s kO~ v ADBHE
%5 EDs, flids X OWBIE T OBE (B mMRBPE?
v A EDs, fH/IE#H =2 A ED;, ) %75 Uiz, P.aert:
ginosa 169 RT3 B MM < v Aic k)5 4%
#|> EDyo {HIZER ~ v A~ AZ WERRL 0
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Drug (n?go/slfg) Distribution density of bacteria in mice
wae OO0 00®®eo OO0
awz e OO0OO0OO0OO0OO0OO0O00OO0
=« OO0OO0OO0O00O0O00 e
S S CNCRORORONCRONON N

Infected controls

CHONORON N N N RIiptl

Drugs were administered intramuscularly 1, 2, 3 and 4h after infection.
Mice were frozen for autobacteriography 28h after infection for treated groups and

22h after infection for control mice.
Symbol of mouse autobacteriograms :

O . No colony detected

@ . Scattered colonies in the peritoneal cavity

O : Dense colonies mainly in the peritoneal cavity

‘ I Dense colonies over the whole area

Fig. 3.

Comparison of the antibacterial effects of ceftazidime and cefoperazone

by whole body autobacteriography in leukopenic mice infected with Pseu-

domonas aeruginosa PI-67 RFPr

BEBHRIZET Lz, CAZ DBEESHRIZER K LUH
MERBME~Y 2 &4 GM X b7, RABElLict
7y R AFEY vHFRTRLER T o GM MtEtk P
aeruginosa 229 BETiZ WTho €7 » e AHXY VE
b HMERBRAE = 7 AR W THREDRIZET Lich,
ZDFRT CAZ piZIENCEBEMRET L, ¥,
CAZ o EDs, {EIXBROER < v ARF iz H T CFS
ERETH -1, AMBRBMAIE~ v ARKRE Tz CAZ
D EDg fHix CFS X h /&L, BRERETOBEL /I
g‘l‘ﬁﬁ%‘ﬁ'\' L7
4. £% ABG iz X 5 qMmEREAE < v A DFIRERE
Rext 3 s RABEDEOBE
BB AEE ~ > & 1= P. aeruginosa PI-67 RFPT

(1.2x104CFU/~=w &) ML, 1EHI%EH S 1K
F&iz CAZ (100, 50 ¥ X 0° 25mg/kg) LU CPZ
(400mglkg) # 4 EHEE Uiz, EXIREB 1RESRBE 28
B, EH5RBEL 22 Biice s ABGM % {ER
L, #DOR&E% Fig.3 1z~ v#HL TR L1, CAZ 100
mglkg BEH TIIRLEOBRB I higu =Y 22144,
BERCEESTRE IRy A 4616 L O EERA
CEIRIEEhic =7 AMR 28 TH T, CAZ 50 mg/
kg TR IRV~ AN 46, BEERECERLE

766, 25mglkg TIXIEEMRCE L 96, 25
IO LB TH > 720 CPZ 400 mg/kg 5B TIIE
BERCEREN 8, £FTHMN2FTH 1o =
et L, SRR CRBEERCECRES 46, 2512
S4B THY, 2HIIFEE Lico ABGM ik h
22xh 5 CAZ D EEA L Table 2 127K L7 ED;y, fi
ISRBLTED, CPZ X hEBER TV,

BB RAME = 7 212 P. aeruginosa 229 RFPr (2.2
x102CPU/=v ») ##EEL, 18K CAZ, CFS
(400, 100 3 X 7% 25mglkg) L 0° CPM (l,600,
400 3 X UF 100mg/kg) %, i CPZ (% (1,600 ¥ &
Uf 400 mg/kg) % 1 [EHE L1z, FHIFEFHITRLEE 24
e, E|ZREXBEIT 18 Fiflicg s ABGM % {FHl
L, Z0p#EY Fig.4 =R Lo, CAZ 3 X ¢ CFS 400
mg/kg BETIIEO BH IR =7 22164, 100
mg/kg BE T4 B ICIFTH Y, BHEHIhic=v 2
DEH R LVEEIRGFERFN TH 1o 7, 25
mg/kg F5 TIERENTEEL, AFLThi=Y 2|14
Bl BB B S hic, —77, CPM & XU CPZ 5
Btz 1,600 mg/kg %5 Tix CPZ o 2 BRI £4F
SR ERETTH -, ThUToHERETIL
BIF L REENRDONTECHALFE LY, UED
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Drug (n?;,s:g) Distribution density of bacteria in mice
w O00000©®OO
CAZ w O OO0 @ © e © O
25 (9 €9 @9 (O (O Death Death Death Death Death
wm O00000©®®©O
CFS w OO 0O EEE 0O O pan
5 69 (O (O (O peath Death Death Death Death Death
o OO0 000000 0O0
cm w0 O @ OO0
w O OO 00 @ @ v Death Death
o OO0OO000000©Vw®

CPZ

100 (O €9 (O (O Death Death Death Death Death Death

Infected controls

OO0 ® ® @ o neath Death Dearn

Drugs were administered intramuscularly 1h after infection.
Mice were frozen for autobacteriography 24h after infection for treated groups

and 18h after infection for control mice.

See legend of Fig. 3. for symbols of mouse autobacteriograms.

Fig. 4.

Comparison of the antibacterial effects of ceftazidime, cefsulodine,

cefpiramide and cefoperazone by whole body autobacteriography in
leukopenic mice infected with Pseudomonas aeruginosa 229 RFPr

X 5 &EHK D ABGM s AHBEIEM L Table3 iz
LT EDgo EEX R LIEI AR LOBELYR LI
I1I. # %=

BA3BRBEO~ Y ABBEARR TR T 2 BREEOH
EReHA—+A2570F757 1 (ABG) X KB
BEHE L, BRBERETIIBEREROEEHEIC lag time
2B Y, MF~OEBAMIKBECHNTE N &%
L1159, SED YIRrRT7 A7 > 1 FETAEBIRLS
B mEREAE = v R ORBEES T2, Y 8 RFRHIKIC
FFEEERCSE OB 2 r =—AR6h, TORBRE
BIFRBALTEHFEHML, EF~ 7 2AORRER
LB RERNRE I, ¥, AMRBE~
v ATI3R% L1z P.aeruginosa O 5 k3~ Tic MLD
BOETHEDONAC &3 XOREER - mMAREERN
B 4 BRI EF < v A BT SFE I 0
L, =Y ABGERREMYEM LAz L, BBRCLS
SREALIIEETH - 1,

BEMNL v 7r7 A7 5 3 N5~ AD P.aerv
ginosa JENEPIHEAE C 6 RERIHK Ic B A X h B HIENET
BB OBIMBNERE <7 RTHENTEVGE LTS, ¥
fo, A~ ATRBERE~< 2 =7 » — ook JUHER
E#=vALRERL, KM oRMEEbENL,
ST EBE LTV B, LikdisT, SEEMMRKEVE
Y A TR I RBERRC R 5 4 BELBOSE
BB R A B B S PR ORI L)
B ol LRRELTE D, mAo4sdsEmRos
ML CHB Lcb D L& bR,

B L E.coli D5 BiE 5B k%R Lic KC-1
BRds X 0° 1346 #RIZEIEA S X O A BB B A
v AR CEL LY, X5 ARERIT 8 B LIERE
BERENER & B L~ CEE L, Chix LT Al
BRLALR R IR Lic 2004 #h3s L8 JC-2 #TIX <Y
2 &b MAPEREECEENER L hEL, 1.5 i
EDENECHEN E THE L TRD bhiz, t0LIE
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24 F : Opportunistic pathogen X 7§EBy
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29~45, 1984
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RFEEHKETIC 2 \» To Chemotherapy 29 : 76~
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BACTERIAL DISTRIBUTION IN LEUKOPENIC MICE INFECTED
WITH PSEUDOMONAS AERUGINOSA AND
THERAPEUTIC EFFECT OF CEFTAZIDIME BY
WHOLE BODY AUTOBACTERIOGRAPHY

Nosuo Isun, Kato Tani, Osamu Kasuca,
Kazuo Suisata and Toutaro YamaGuUcHI

Biological Research Laboratory, Tanabe Seiyaku Co., Ltd.,,
2-2-50, Kawagishi, Toda, Saitama, Japan

The virulence of Pseudomonas aeruginosa in normal and leukopenic mice was compared with that
of Escherichia coli by whole body autobacteriography (ABG), susceptibility tests, and viable bacterial
counts in peritoneal lavage fluid and blood. The therapeutic effect of antibacterial drugs including
ceftazidime against experimental P.aeruginosa infections in leukopenic mice was also evaluated.
For the ABG, infective organisms were selected rifampicin-resistant strains. Mouse infections were
induced by intraperitoneal inoculation with bacteria suspended in 6% mucin.

In the autobacteriograms of leukopenic mice which were infected with P. aeruginosa and died within
24 h, bacterial cells were distributed throughout the body. Up to 4h post-infection, the increase of
bacterial counts in the peritoneal cavity of the leukopenic mice was suppressed as in normal mice.
After 4h post-infection, the bacterial counts of leukopenic mice increased more rapidly than those
of normals in all tested strains. In contrast, some strains of E.coli showed equal virulence in both
normal and leukopenic mice.  These findings suggest that the virulence of P.aeruginosa in the
immuno-suppressed host is severer than that of E. coli.

The ED;, values of antibacterial drugs including ceftazidime against P.aeruginosa infections in
leukopenic]mice were higher than in normals, and chemotherapy was also less effective. The thera-
peutic effect of these drugs in whole body ABG reflected their EDj, well.



