VOL. 42 NO. 3

K. pneumoniae =3t % HiMK & B IMBR DI 17 MR HIER 305

In vitro £ in vivo \Z B3 3 Klebsiella pneumoniae DHEFEIT

BXIRTHERgIROWHER
R OER -G EO WK TR

R HEX-HAH BEX
KIS TRERSH WK L > 5 — (LR BOEHITT IR

F ® #

—® K B /AR

HREFEMKZAR

(PR 546 A 24 BRA - TRSFE 11 A 17 BRE)

Klebsiella pneumoniae \=33 % gentamicin, cefodizime 8 X Uf ceftazidime DM
RS L I2T GMROEEE in vitro 38 X U in vivo TR L 7z, &F#| D 4 MIC THTALE
L7 E ORI S IMERELE F CEAFLEE MBS hi, —F, <7 ADRBULEE 7V
KBWT, BOMMIREEMABRSCL ) XREH Y ACHRTERB L FG-CSF &S
w2 CEB NG SN, Th5DZ L XD, gentamicin & & b T cefodizime, ceftazidime
BN T b ERBHET L OBAERCL Y, ENMEDHSROMMBED SN D I LHHS

bR,

Key words: Klebsiella pneumoniae, in vivo PAE, B3R, gentamicin, cefodizime

REEOBREFEICOWTRERE D HIEN LERBR
2 LTHRLE Sh T & 748, L%, postantibiotic
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AF LI NIRED K. pneumoniae BK ¥k & ER
L7:. 331213 heart infusion broth (Difco) % A
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Heart infusion broth T3 L 7z K. pneumonice
BK ¥k & %KD 4 MIC #2757 %[ broth TH#E
10%cfu/ml WML, 1BEMW 2 ohiCiRBBRL I,
ZOWBE 10 FIcHFERL, £00.1ml 2kt b PMN
2t M 15%¥EA0L 72 minimum  essential medi-
um (M) X, £&%1ml L7 (PMN:10°
cells/ml), T % 3TCTIRBL, ERNICEREY
WE Lo £/, PMN 28M0LZWBEICDOWTH
EICBIEL 2o, £ F PMN i, MEALDEEL
7o M % 4.5%dextran #H L BEHSCTHREL,
¥ O LM % Ficoll-paque [t E# iKW, 400G T 30
SR LU TOML 7o In vitro TO PAE i3, %5
MEHOEKH 1 log MINT 5 DICET LML
FFIFENBE OB 1 logio MINT 2D ICET 55
%3 7-EfM (h) & L7, PMN 2L /484&
13K 5 PMN RO BB R 50M & D
FEMLEE 53 PMN RN OB MIC R 5 M & 5[ v /e
B¥R3 (h) #& 2D PAE & L7z,

5. =9 ARMEE 7 Viz 8 1) % 3EH OMMMEIHE
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Heart infusion broth TR L - % 10 fFic
L, 0.1ml (3X10°%fu/mouse) %~ 7 X EBHIRA
WML CRRMEE TV EERL 2. ¥EHFIZ5mg/
kg *HEE 2 FHRCETRSL, BNV R
PROBGE S EMPEFREREL Iz 1BV AN
X3~6EE L, HMIBT & ViTo 7. InvivoPAE
X, BHEE~ 7 ZAOMPEED MIC LTz 28
AOMPELL 1log, WNT 2 DICET 20FM LD
G5~ X OEHLERE SR S 1loge DT
ZORXET HRMES|WIREH (h) THobLi,
2B, BRV BT ZMPREHER, GM Tk
Bacillus subtilis ATCC 6633 %, CDZM, CAZ Tix
Escherichia coli JCM 6225 #REBE L T 554 AT v
AKICEDITo 2o HEHL I time above MIC ik
GM 2.2, CDZM 8.7, CAZ2. 16 TH>T0 2B,
5mg/kg BESREDE IR D Crax (ug/ml), Ty (h),
AUCo-w (ugeh/ml) 1ZGM7.29, 0.39, 7.61, CDZM
9.26, 2.99, 51.56, CAZ22.66, 0.26, 18.59 T -
AN
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Fig. 1. Growth of Klebsiella pneumoniae BK pretrea-
ted with antibiotics in the absence of polymor-
phonuclear leukocytes.

Bacteria were incubated with 4 MICs of the
antibiotic for 1 h.

Viable cell counts are shown as logarithmic
means+SD of 3 samples.
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Fig. 2. Growth of Klebsiella pneumoniae BK pretrea-
ted with antibiotics in the presence of polymor-
phonuclear leukocytes.

Bacteria were incubated with 4 MICs of the
antibiotic for 1 h.

Viable cell counts are shown as logarithmic
means*SD of 3 samples.
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5708, CDZM, CAZ TRIENBEITLLLW 2 Pmn
ML, Ch® PAETH6bT &, Tablel®
Z&{GM, CDZM T3BMIUL, CAZTIZ0.88F
MeHol,

2. < U ARMEEE 7N BT 5 IE O FHMITE]
(i .

BRLFCBIA2UTO 3B~y ADKRMIMPH
MK E % Table2 ioRL 7, E¥~7ADREM
Bz 3,717 cells/pul TH o 7oht, X MBS~ 2T
1100 cells/pl AT @A Uk, %7, G-CSF 2 ug
#5712 12,908, 8 ug B¥5 Tid 26,167 cells/ul i
mlize % H 2% LiFchBR¥Ht G-CSF 2 ug 5T
ERETT7ADOH T, 8ugBRETK 23 FimmL
oo TDEIBR2VARIHNLT K. pneumoniae BK
KRRk EMEL, XK 5mg/kg 25 LL
xMpEEHE% Figs. 3~5 R LI,

GMEERVARBOLTROLTNOABR~YY A LB
W H time above MIC b3#¢kt 3 % 2 F¥fl ¥ T
BEB AN, TO%4EHEE CHENCHERBL
REERESED s, BB X RBEH Y R
KBOWTEETHD ROWTEE~YY A, G-CSF (2,
Bug) |E~VATH-oT, G-CSF2, Sugth 5~
YATRWTFHIZBWTH 12 FRLUGEEELED T

Table 1. In vitro postantibiotic effect (PAE) of
antibiotic-pretreated Klebsiella pneumoniae
BK in the presence or absence of
polymorphonuclear leukocytes (PMN)

PAE (h)
Antibiotics
without PMN with PMN
Gentamicin 5.6 >3.1
Cefodizime -0.7 >3.1
Ceftazidime -0.1 0.8

AEFECH o T,

CDZM #& 5~ A28 T3, time above MIC @
RMAT G-CSF 8 &, IEX, X REHN~Y 2 OBIC
BEHROBA MK EL, TORXMBHVRACBN
TRAMLHMMMBA SOz, IEH, G-CSF&
529 ATRIZIZ—EOEBEMERL 20

CAZ 5=~ A Tit time above MIC LM
MH GM, CDZM icEbRTHbr o Tedt, TOHEZ
GM, CDZM OB & L M X MBH>EX >G-
CSF#¥ 5~V ADIETH > 12,

i, TheOEMMMEWER% in vivo PAE &
LT Table3 &R L7z GM TiZ G-CSF &5~V X
T BMUED PAE 2#RL, ROWTEE~VAD
35K, XBBEHYADLIBMTH - /2,
CDZM #5~ 7 A Ti3 G-CSF &5, E¥~v X T4
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Fig. 3. Growth of Klebsiella pneumoniae BK in the
blood of mice treated with gentamicin.
Each value is shown as the logarithmic mean
+SDof 3 to 6 animals.

Table 2. Differential leukocyte counts in the blood of normal, X-ray irradiated and G-CSF treated mice

Leukocyte counts (cells/ul)

Mice
total counts lymphocytes neutrophils monocytes eosinophils basophils
Normal 3,717+603 2,938+204 638+402 120+123 <59+32 <37
X-ray <100 - - - -
G-CSF 12,908+ 3,881 7,708+2,878 4,708+2,059 571+271 <129+39 <129
(2 ug/mouse)
G-CSF 26,167+5,811 11,700+2,078 14,546+3,842 334+ 98 <262 <262

(8 ug/mouse)

Mice were irradiated with 65 Gy from a cobalt-60 source 3 days before infection.
G-CSF was inoculated subcutaneously 4 consecutive days before the day of infection.
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*P<0.05 vs X-ray CDZM: cefodizime
Fig. 4. Growth of Klebsiella pneumoniae BK in the
blood of mice treated with cefodizime.
Each value is shown as the logarithmic mean
+SDof 3 to 6 animals.
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Fig. 5. Growth of Klebsiella pneumoniae BK in the
blood of mice treated with ceftazidime.
Each value is shown as the logarithmic mean
+SDof 3 to 6 animals.
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PAE i3, ¥ DHFOHAREC L >TEVEIHR
ah, —IC in vitro BV TIZS T LABEEICHL
TIREAZOH BN PAE BT 548, 77 .L.l%
B it L T i1k S-lactam #) (carbapenem % % k& <)
it PAE ¥ B & 2L I @R L 2> T3, A,
PAE OBt 2t L TESRRICB T 582 2HFEM
BRL7:RRXSOBASN, invivo PAECBRSTAE
HBRN S Tv 5, McDonald 5”13, —EMRIE
FITHME L /-2 AMRFET TERT 5 LEOMH
DEMREBMLZOBE EHRTRET 2B K%E2
», Zh%PALE L L7z, &5 iZ#K 5%, Fantin
5" {2 neutropenic £ IE¥ O ®¥ % A \» T in vivo
PAE ##&3 L, EXREODES 12 neutropenic D%
BIHRTPAEDEEMNALNE I L #EIL TV
%,

SEDORR ORI IZBWT, K. pneumoniae % 4
MIC ® GM T#+ 3 Z ki & D in vitro PAE 33
WS NnTots, HMREFLET Tk & DA FEHEREIIHTE
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Table 3, In vivo postantibiotic effect of antibiotics in G-CSF treated,
normal and X-ray irradiated mice

Antibiotics G-CSF (8 ug) G-CSF (2 ug) Normal X-ray
Gentamicin >11.0 >11.0 3.5 1.1
Cefodizime >4.0 > 4.0 >4.0 -0.3
Ceftazidime -0.1 0.1 —0.4 —2.2

Postantibiotic effect is expressed in hours.
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In vitro and in vivo cooperative suppression of the growth of Klebsiella pneumoniae
by antibiotics and leukocytes

Tatsuya Uji,

Tetsuo Furukawa, Chie Shimizu,
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Anticancer & Antimicrobial Research Lab. Taiho Pharmaceutical Co., Ltd.,

224-2, Ebisuno, Hiraishi,
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Kyoichi Totsuka and Kihachiro Shimizu
Department of Internal Medicine, Tokyo Women's Medical College

In vitro and in vivo effects of leukocytes on suppression of the growth of Klebsiella pneumoniae
treated with gentamicin, cefodizime and ceftazidime were investigated. When bacteria pretreated
with 4 MICs of each antibiotic were incubated with leukocytes, growth of the bacteria was
suppressed more than in the absence of pretreatment. Bacterial growth in a mouse sepsis model was
more suppressed in normal and G-CSF treated mice than in X-ray irradiated mice administered of

each of the antibiotics.

These results confirm that not only gentamicin but cefodizime and

ceftazidime have suppressive effects on bacterial growth as a result of cooperative activity with host

defense mechanisms,



