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—a—%) 0 Y REBEED in vivo sub-MIC ZhRIZBIT 2 HARKAEHT
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BB KA IR 47 B R W 4 8%

(PR 841 H 17T 1124 - PIR 8421 1 HZA)

TR B R ehiE B E B3R D Escherichia coli TUH 9501 (2 & 3 EATHE R B GR A RRE I B L 1T T sub-MIC
RBR% in vitro BL U in vivo NEH LRI L, UTFOEMEBRA. £FEK /4 MIC REFD<T A
BRSO F NIZIEREETF L, %12 fleroxacin, levofloxacin ALBLEE T Z D HiI A KW
Tholo SOEK% sub-MIC LM % H\: in vitro THH LARR, BB LR ¥ E
HLUE PH¥ PMNs ORE - BMlitkic 3 2 EHM A sub-MIC AAM TIAEAARICHETLT
BY), CORMIVRBBREERBOBET L -HLTVA, T/, REBBRETIRIIBVT, lev-
ofloxacin % 5-BE TI3 5 HIMEDHE B PE VG #R) RAVE % 5 727%, fleroxacin GBI EOXWE b
S LRI hhol. HEEOWHYE ST A — & —BHiH 5, sub-MIC FHRTD AUC A DRKRIC

EELTwWAZ LR ENT,
Key words: =2 —% / 1 Y #|, sub-MIC %),

MEEMEOHMWIZ, EENTREAFLERT L2E0H
MEARTHI LIS > TERABRYBREBLIILILH
5, IAEOHFRAMENIKEL LT, minimum inhibitory
concentration (MIC) ®*minimum bactericidal concentra-
tion (MBC) HXEEHENTVEA, ZhbDEMH SHM
ShDULOBEESBONLEEIDY, COZLiXT
TIIRZ YY) YORBRLO»HH6R TS0, CORKD
LRV Y EBRRICES LTOARD BRI R B LN
5L\ Eagle BEZVEHh N2, FOELERLLT,
1) AEESHONFEPREFRBBERUTICETLTS,
HBNBEIADRELRRTIEVHIEZAY L 2)in
vitro postantibiotic effect (PAE) & sub-minimum
inhibitory concentration (sub-MIC) & OHIFEAICL D H
DYEHEH S h, POEEBE Y X T AR MDY &K
BERARI DLV 2DODFEX /M dH B,

BEANOGBLUTERSLYIX, in vitro BX T in vivo
PAE X2V TEHORBEETRIF L, PAE HiCEITS
sub-MICIZ X 2 BREH DKM % postantibiotic sub-MIC
effect, % 7:sub-MICOHEIEIC L 2 MHEAFIRHOER %
postantibiotic sub-MIC enhancement & &# L THEHT % 4T
52 TWh, ¥/, Craig H2IdMiES KBEERETFVEH
W, in vivo PAE 4% < % % & postantibiotic leucocyte
enhancement K& &b, BEMPRVLICLLEHREL
Twb,

—7, sub-MIC RBIZ2oWTidin vitroCOBE L, E
EWMEORMEL, AR - BREEHE, DERFEAESLL
UHEROEBETLEOHARNHBEShTWERw, LAL,
sub-MIC DEERMERLHLT 5201213 in vivo DRRES

WE, 5, REBRETNV

PLETHIICO,b 6T, EBICChERE LSRN
ABHlbizv,

AR TIZ, REBUIED O S MBED R\ Escherichia
coli I2k 57 ARMBREFNVEHVT, REEEETS
Hahz=—a—-F/)u REAELZERELLT, 20
sub-MIC ) REMHTL, ZOBWKNBERIZOVWTERLL,

L HHEH &EFH &

1. fEH#KE

HBRFEZBMTRKEREORBERELEND
57ME U7z Esherichia coli TUH 9501 % A\ 7=, XHiL,
Bl type I MEHE (GOE¥E (BLUXK) X 25%%
i¥7:) TEHET 5 mannose-sensitive MEEZHALT
VAN

2. MEHXAH

Ciprofloxacin (CPFX; /84 = V3 f), fleroxacin
(FLRX; &% 3 3), sparfloxacin (SPFX; X HAN¥)
B X T levofloxacin (LVFX; —#3¥) AW/,

3. Minimum inhibitory concentration (MIC) D%

EHERICN T 2 EHEEOMIC 13 HRILERES
KDED - MBEAFREICRCTEE L 72w, BB
1 & L Tid Mueller Hinton broth (MHB, Difco) % B\
THEDBRENER AL M % /ENE, BREBE 10
cells/well 1222 X9 ICHEERE L2, 37C, 18 KM
EEE ARMICHEORBLTVZVWE/NEES MIC
L7

4. Sub-MICAALEEDORE

BAXPUEE 1/4 MIC iRh MHB 12, Hid¥sa3
%\ MHB $1C 37C, 18 MR L AW EHED

*KHEXA#HE 5-21-16
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1/100 tnx (R#MMEE; 10° cfw/ml), 37C, 5 RpIHE®E
LEEREZUTOERICAVA. 2BRA—-44TTH
BRI TR LW ERNRE LTHY

5. =7 ARBBREEBIR

AERIZIZ 4 AMOM< 7 X(SIc/ICR, ¥ EZRY
W) % 18 5 RIOofV, SIH¥ELAES & URLE
DWW 50 ul % 18 RRFMA LT 7 BN EMR %
A Ltz AVWTRE L VEAR, REOE 1 RH
20y 7 CHRELREY, 2 v 7THRERE, BKEREBL,
DHBAEOFEE Lz, Wil 5 HERKBRTCTRY L
WUL, FEIFAXH, 10 HHRL, FHRE 100
ul % BTB X FHRICHERA - FR%E, LEBEAEL
720 HFREA S ORBRHRRIZ 100 cfuwkidneys Tdh - 7o
1 BO¥HE, HERZOHBICEL TIX, BIHRRU
TOREOER% 99 cfukidneys & L TERD X,

6. BBt ER MR~ D E KB

REBRAKT (22~28) 5 HOTHR%E 100~150
ml I L, 300xg, 10 FREOELIC X b B LR
R %437z, MifRid Hanks #ICT 3 ELELHEHR, FIL
BT2x10° cells/m]l B LI MB/LA. 4B, 77
ARtk h, MRICHENTELT 2V L EH
Bl OB EEMBEE 0.5 ml & HREEAEHR
IFENEER 0.5 ml #RAL, BiRT 30 7HK
BEE, FELTVWERVEZEBRE L%, Hanks #
CTELOTEERE 3 HEfT, 25— VEE, ¥AFR
al, BERMET T 20 EOBK EEMBICHE L EEK
2L,

7. REELAROHE

Mannose-sensitive % type [ EORIIY ¥ F4 v
# ELISA BICXhELAY, BEFLRER,
phosphate-buffered saline (PBS), pH 7.4 {Z®&& L,
BE WS OROLIEZERME E Lze 8t type I
WEH A JgQ)F(ab) 4% carbonate buffer, pH 9.6
12T 10 pg/ml IZHFRL, £D 100 ul % well [
%, 4C, 18 BeR#E L. #%##, blocking buffer
(1% 7NMT3I &4 PBS) 200ul 2L, BU4C
18 B RRHE L7z, Yhiptk, AEL L% blocking
buffer C 10 {EHML, €D 100l %% well XWX,
37C, 2 BRI#E L7-. k¥, H type I MEBHMK
(IgG) % PBS \CR&BE 10 ug/ml 2% 5 X 5 HR
L, 0 100 ul % well IZMZ, 37C, 2 RrRIBHE L
7o ¥ei®#8, blocking buffer T 500 &AM L 7= alka-
line phosphatase %#& L7-8i IgG Fc iff (Zymed,
Lab., INC., San Francisco, CA. USA) % 100 u1 M %,
37C, 2 BH%E L. %k, EHWB (4.5 mM phe-
nilphosphoric acid, 2.0 mM aminoantipyrine in 0.025 M
carbonate buffer, pH 10.2) % 100 x1 %, 37C, 30
H%BEH, 0.8% metaperiodate®# 50 ul Mz, 490
nm THREE (OD) ZHEL X,

8. MRER® SDS-PAGE

Sy ¥ 4213, Inokuchib>DHEWIZ LAA>THM
Bl Thbh, MELEFRERL/ %, 8000x
g 4C, 167MOIC k) LikEAA. E6IC,CDE
%1% 100, 000x g, 4C, 30 FMEE.LEITV, BON
ikmERAFE L, COERE 1 % sodium
N-lauroyl sarcosinate 4l 0.056 M phosphate buffer,
pH 7.4 [CMiE#%, BELEOLM4TERLRICALN
R RENESY v R2E L, CONRSY VAT ES
% Sodium dodecyl sulfate (SDS) B LUV &Y ¥ %
4t 0.05 M phosphate buffer, pH 6.8 T#% ¥ /¢ 7 iRE
1 mg/ml& %25 &) ICM¥L 7%, 2-mercaptoethanol
ZEMLT 2 ZHBRAHTRITLELZ, £D 5ul
# 6 M urea 1l 10% SDS polyacrylamide gel il X,
Laemmli ® FEDICE L TCEAKD#®, 0.25%
coomassie brilliant blue R 250 12 TH«fa L 7=,

9. ¥ MFHERD chemiluminescence

v MFRBROMAEIE Ficoll-Conray ERFEICEL
oo, Thbh, RERA 23~28 &) 4 &L YA
VUyRMLUZMEE 8ml % 2%7F R +T Y ARRHE
W 2ml LRAL, 1 RESRICTHRER, FHRES
87, ShicYED PBS #MA-#%Z 3 ml ®
Ficoll-Conray D A - 7= ABREICEE L, 300xg, 45 7
RSO L7, HEMRIC 0.87 % NHCl # 4ml 2i0Z, 10
FEOBRMITRBAL 7%, HOICX)BLAFRKRE
Hanks #ZCT#%#E#, 1x107 cells/ml IC% B X HIC
Hanks BICBEE €7 COREFPIRD chemilumi-
nescence (CL) i DOHEIZHBH SO FEICHE L,
V3 J— Vi (100 4], 0.2 mg/ml), HFHERFEB (100
ul, 107 cells/ml) ([C¥FAPIRFIMMWE & U THEME (200 ul,
108 cells/ml) #B &%, Automatic Luminescence
Analyzer (X b=V F#t, FAY)ICTCL % @ZEL
pAS

d, HMEBROLDIC, RERLAHERBRND CL
¥— 2l E0BERMFEDO CL -2 HTRL-E
% CLindex & L TR® 7,

10. AfLZRHEROHE

—BEFHRERL-EERAEEERERC
MacFarland No. 0.5 {C###%, 100 AR L-EHK
(AR BEE: 10° cfu/ml) I 1/4 MIC 12425 & H ICBHLHE
EERIML,COHW%Z VITEK HBMEREERESH
® Gram-Negative Identification Card (GNI) D&
INVITEE, 18 Beii#8 VITEK HEIMAREEKE
(bioMerieux Vitek, INC, USA) i2& h R ZHEL
2o B, BEFLAMRE, VYV, t=FrBE
UTV¥=VOBRRBRIE, 1 Y F—-LVEVE VR,
B-HI7 V¥ —¥BLURILAEESE, o,
TEM7TIFBIVUZZVBAM, =229 YimAS
R, 7FoHE AW IVIF—2X, =v=F—NBL



270 HELERELANE

Uxyu—20RILLMEL, 771 /-, Y IVE
b=, RZ0—=R, £ 7Y =N, PF=v Db, I
A/ =R, L-TI9€)—=ABIUZNVa—-ADFHL
BEE, REIMETHL,

11, REBEEF VBT 2RE HBOE

AR ERMEM TR LWL 6) HTRARTHE
TIYRACRBBR AL ERSE A, JUHEREFER 1
HoRSEHE L URSHMMIER252, REERE
RLELZ. RAEMICIE, BEYAH»SHEKH (50
mgkg/1 bl) % 3PN YAIC1H1E 6 HE, 1H
20 3 HMBX 1 H 3 M 2 H#kE5L, BRiks
20 RRMHBICI Y AOM'EEMH L, REFELEHRLNE
L. WRTOMBBAB L UCPEHEL LONH LB
133HHE 5) LFELTH 5.

12. <7 AHHNRENE

< A (SIc/ICR, 4 Ak, ) ICE£HERK 50
mg/kgtk 5%, 1/4, 1/2, 1, 2, 4 BXUV 6 KMH®D
BHNBREEX T4 AZETHMELZ. 2b, HiEfhii
0.05 M phosphate buffer, pH 7.2 (Zi#§## L - #iH¥ET
R L7:o CPFX, LVFX BX U SPFX DRREM L LT
E. coli Kp, FLRX i2id E. coli NIHJ JC 2 % Fi\v 7z,

II. B |

1. E. coli TUH 9501 (234 2 A BB D MIC

E. coli TUH 9501 204 % CPFX, FLRX, SPFX
X U LVFX @ MIC 2 €hZh 0.016, 0.063, 0.008
XU 0.032 ug/ml THY, SPFX DHENHb oL H
#<{, FLRXD8ETH o7

2. 1/4 MIC 3 E. coli TUH 9501 D=7 R IR
REREOEE

AL PR B R BE TUE 1% 10°~2.9 X 10¢ cfu/kidneys B
HEhZzoical, LVFX BB TRTFho v R
POLBIRHBRUTTHY, HBELOBMICHER
EMEH SN (p<0.05), FLRX WA T 5L 1 I
75 2.9x10¢ cfukidneys Bt S 17z (Fig. 1) SPFX
MEEETIE 2 B oFhEh 7x102 BL T 1.4%x10¢
cfuwkidneys, CPFX WA TIX 3 LA H 3x10?% 7
10® B & U 1.3x10° cfukidneys i Sz, LD X
HICEABE LY BRESELEE, TRTOITADM
B 5>10° cfwkidneys LA EDOHH A BN S hi-2%, 1/4
MIC B H %4 B X 28Tk 5 Lh 2 LY LOmWY
PoOBEENUIBRHBRUT Tho7o HIEEMTLH
B3 5L, LVFX 3 XU FLRX AHREOREEBREL
Mo 2H L DET LTV,

3. MK LMD E. coli TUH 9501 OfE&HREIC
B L12¥ sub-MIC B DOEE

BB LM~ ERL LB L -5E, EL
B (control) ICHNEHEIE 1/4 MIC TRBELHT
A EMBE A 22+£5~27+10 cfu/cell Th Y, 37.2
~48.8% DRV Z A7z (Table 1)o HiHFLIARIZE

MAY 1996
8
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Fig. 1. Effect of treatment with new quinolons at
sub-MIC on the pathogenicity of Escherichia coli
TUH 9501 in murine pyelonephritic infection.

%: p<0.05, versus control by the method of Bon-
ferroni/Dunn

Table 1. Adherence acitivity of Escherichia coli TUH 9501 organisms
treated with various quinolones at 1/4 MIC to bladder epithe-
lial cells from healthy adults

Adherence activity to bladder epithelial cells

Drug

Number of organisms bound/cell” (%)
Control (drug free) 43%9
Ciprofloxacin 26+6° (39.5)
Fleroxacin 24£7°° (44.1)
Sparfloxacin 27+10° (37.2)
Levofloxacin 22%5°° (48.8)

» average * standard deviation (n=5), ¥ The decreased percent of
average as compared to control

*p<0.05 as compared to control by the method of Bonferroni/Dunn

**p<0.01 as compared to control by the method of Bonferroni/Dunn

FAHEROBTRIELERLOMICABENZIDHL
h7-7% (p<0.05 ¥ 7:1% p<0.01), MBEEMTCRAEEEL
BoOhh ol

4. E. coli TUH 9501 DBEHKE~D 1/4 MIC &
BOKE

ERREADOREICH D 2 KEDOHEN sub-MIC 2
HAHEOIEREFENTVE2E % ELISA HiICX h#
EHREE LTHE LA, LVFX B X ¥ FLRX 48
HORERLFRENED L BRI L, X T CPFX,
SPFX DTHo7: (Fig. 2)o &8, AV-RHPOH
BERE LR, EUHET 5.4x10° cfu/ml, ZHH
FUHERTIE 3.5~7.0%10° cfu/ml & ZIZRALEKTH
272

5. E. coli TUH 9501 DAREH~D 1/4 MIC A#E
()7

ZHLEE 1/4 MIC B2 X % E. coli TUH 9501 54K
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EHBEES AR BROEYICOWT, SDS-PAGE T
B L7222, By, AnEs@nonizdro (Fig
3

6. REBRAHE PMNs @ CL FHICSBLIZTT
sub-MICHL3 E. coli TUH 9501 DR

Sa—F/0 RIEE 1/4 MIC B oERL
7z E. coli TUH 9501 2MBWR L LHE, MAHR
PMNs ® CL ¥ ER A LR, IZ FLRX 8L U
LVFX B Tk CL indexT 2 U LOEHR LR 2
B, COMIFRICHRERICKEN > (p<0.05)
(Table 2)o
Fleroxacin \i\ﬂ

Levofloxacin

Ciprofloxacin

Sparfloxacin

Control
(drug free)
CD (490 nm)
Fig. 2. Effect of treatment with sub-MIC of various

quinolones on pili production of Escherichia coli TUH
9501.

The content of pili was assayed by ELISA method,
using the centrifuged supernatant after sonication of
6 h-incubated organisms in 10 ml of MH broth con-
taining each new quinolone at 1/4 MIC.

94kD —

42kD —

XS O N
N 2 oS SIS 3
00“\‘0&‘0 ?}04;0 \\0'*0 N «\c'>\\°+
& 0 & o®
Fig. 3. SDS-PAGE patterns of outer membranes

obtained from Eschrichia coli TUH 9501 treated with
various new quinolones.

The outer membranes’s proteins were obtained by
sonication of 6 h-incubated organisms in 200 ml of
MH broth containing each new quinolone at 1/4 MIC.

7. 1/4 MIC HiHi LB D E. coli TUH 9501 D4
WARER~N D LR

BVWE 1/4 MIC H#ET TEEDOEWFERIERE N
Rl s, BAHRLHICE )Y VY b= VTR
&%y, CPFX B& U LVFX WK TIEF -2
FHME, 85I CPFX WHMTIE~N b—R bFESW
&% o7z (Table 3)s LA L, MRZfoRIZITZE(L
VAR LNL Mo T,

8. E. coli TUH 9501 #iZ & 5 REsEHe~ 7 R (Zx}
THRBYRICE LIZTREHBOXE

10 3 EEERICENT, RUHEKEONHH S B
SN EHEBLIL 2.1 % 10° cfukidneys ThH D, BB
T3 FLRX (F3#; 1.2 x 10* cfuwkidneys), SPFX (F33;
1.4 x10* cfu/kidneys), LVFX (¥3; 4.4 x 10? cfwkid-
neys) 8 & UF CPFX (¥39; 2.7 % 10? cfu/kidneys) TH
h, FLRX, LVFX B & Uf CPFX %5 ROBHNAEHEIZ
G IS REREE B (p<0.05) (Fig. 4). 1 H
2 EHEHTIE, ®igRHE (F1; 1.3x10* cfu/kid-
neys), FLRX (°F33; 2.5 %102 cfu/kidneys), SPFX (¢
¥1; 3.7%10* cfu/kidneys), LVFX (F31; 2.4x10°
cfu/kidneys) B & T° CPFX (¥F3; 7.9 x 10? efu/kid-
neys) Td 0, FLRX 5B IIEABEICHEELE
bo THBRIPED SNz (p<0.05), 1 B 1 HikE
BT, EBREE (F; 4.0 x10* cfukidneys), FLRX
(F33; 4.2 %102 cfu/kidneys), SPFX (F33; 1.0x10°
cfu/kidneys), LVFX (F13; 9.6 x10? cfu/kidneys) 5 &
' CPFX (F33; 1.4x10° cfu/kidneys) THh o720 B E
DORREPS, FRERAREORSHRFHEDRICD
SLLHBLeh 7D FLRX 58 CThbh, WS

Table 2. Peak value and CL index of PMNs stimulated by organisms
preincubated with each new quinolone

Drug Mean = SD of integrated CL CL index
(% 10°* cpm)*®
Control (without drug) 3.1%0.2 10
Ciprofloxacin 44+0.3 14
Fleroxacin 6.6%1.9 21
Sparfloxacin 3.8+04 1.2
Levofloxacin 8.2+1.6 2.6*

9 average £ standard deviation (n=4)
*p<0.05 as compared to control by Bonferroni/Dunn

Table 3. Metabolic alteration of Escherichia coli THU 9501 in the
presence of each new quinolone at 1/4 MIC

Drug GC MLT MAN XYL SOR
Control (without drug) + + + + +
Ciprofloxacin + - + - -
Fleroxacin + + + + =
Sparfloxacin + + + % o
Levofloxacin * #* # : =

GC: growth control, MLT: maltose, MAN: mannitol, XYL: xylose,
SOR: sorbitol
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Fig. 4. Effects of the intervals of drug administration on the efficacy against pyelonephritic infection caused by

Escherichia coli TUH 9501 in mice.

The horizontal bar indicates average and the vertical bar dose standard deviation. The dotted line indicates

the lower detection limit.

%: P<0.05, versus control by the method of Bornferroni/Dunn. * *: P<0.05, versus control and

sparfloxacin by the method of Bornferroni/Dunn.
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Fig. 5. Correlation between the mean bacterial numbers recovered from the infected kidneys and
total AUC, above MIC-AUC or sub-MIC-AUC in mice.

PHEEHBOEENED SN0k LVFX & CPFX
THo7z

9. T AHENREOERNER

NMEAEBREBOI T ABHNRERBIIBIIS /45 4
— & — @ 24T o 224 H, total AUC iz FLRX, LVFX,
SPFX TitiZIZA%TH Y, Cum ZFLRX, LVFX2¢%
S HEL, FRMIX CPFX7$6.76 h L b o L H ED
-7z (Table 4)o sub-MIC #IED AUC 23b - L dEH»
57:Di% FLRX Th - 72,

/2, HAEOBFNRERB AT A-F—LEEH
RBOBEDENOEELOBRIIOVTRARLEZ 5,
sub-MICHB THAUC L HEMFEOMICA O MBI
(R=-0.9751)2%® b 7= (Fig. 5)o

1. = %=
Bl 2—F /0 RAEHEIRERBRIEICHT S

Table 4. Parameters of new quinolones in mouse kidneys

Parameters of drugs in kidneys®
Drug total AUC Cou Tw  sub-MIC AU
(ug-hml) (ug-Wml) (h) (g - b/ml)
Fleroxacin 24.11 9.60 4.7 0.378
Levofloxacin 24.19 9.54 3.97 0.146
Sparfloxacin 24.75 7.05 5.57 0.196
Ciprofloxacin 13.09 6.27 6.76 0.048

Each drug (50 mg/kg) was orally administered in three mice.
* Each parameter was calculated by Simple method.

H-BRARETHLI L2 ZRL, REBERLERE
H¥D E. coli TUH 9501 % H\T in vitro BLX T in
VivoDB I OREFEME 2L 2 A, sub-MIC UEH
DTy ARBREELEIIHFOHEE IS H»ICE
TFLTW, BEERVOB—RAF v 7 ThHIHMED
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Bt L RERIBE A~ DOt HRE % in vitro TN L KR, €
ROWE & FR sub-MIC ABE TizfHHBIET T2
CLAHERSNne, TORMIHERRE R, K0
BE I TICAET S sub-MIC FiHiT 5 Ml KB IES
sub-MIC R RV H RN TVB S L ERBRL TV 3,
SO, HEARETORRBICOVWTRTFHRMMBICELD
MHTRRTIR, 1 BOMEMBROROREOEI I L
TEDBENDE®, —F%, type Il MEDENE v bt
MERBEEBE R LAMKTIZ, HERELRIE LN
BROBKBHIERENTEY, REBORITIIRL,
REOEMEREORETHLLOMELH B, EH
BREBLERTFHAMB T THRET &2 AR IABER 8
BTAANEAZETITREXDIEEEFRL,
ELISA B & Y REOHE R L BME L e in vivo EBR
ER—RHTHEREL-AEELAEABORENRRITH
MEBE X YA, ®HIC LVFX 3 XU FLRX BB T
DORVHPEHTH - TORMIT in vive IZB1F5H~
Y ARBBREEEROBTE-BLTWA, 7, E
coli DNBEHWKT 2 94 kDa DEH KA adhesin &
LTHWTWwD L) BENH D0, BTN
BEAORN, BENEHIZDON LRI o7 LED
RS, SEAV-REBREEREHRD E. coli
TUH 9501 D ¥ 7% adhesin i3MEICH Y, sub-MIC L
BLIOVREOHFERIEBAIL, TOEKER, RED
adhesin 2’4 L, FEH O ELITHREBEELEEIET
L7zt #BEI i,

—%, w7a5 4 FRIEET sub-MIC LEL7-H
T, glycocarix % EHEBHWEDEAENHH S h,
—a—% )0 REEETLELLETIRMICEEN
WMLy BEdD B, ZhsORRID %L
¥ Hsub-MIC B S h7-ME ITRBRICEMAIET S
ZE%RLTWwA, Lorian® i3#i# % sub-MIC LB ¥
ZLMBAOEBHERRSOER - REHIH - 3H
EEhBEHELTWE, ChooBELERTH L
A% TH HN7: sub-MIC WHE E. coli DRAKILM T
BEOEIL (RBROEIL) BABERERESTDELD
WEELZZRL TS,

In vivo PAE % in vitro PAE & sub-MJC R, &
SICEEREHEFHEAEALIERTHS, =2
—% )0 RMEED in vitro BL T in vivo PAE &
ysABBEE»ORRBTITIREVERETEDOLN,
Craig? 2ARILHE KD in vivo PAE 123 AUC b -
LL BT A LERL TS, AR TIin vivo PAE
235135 sub-MIC BROBZBE L VHASLHICTHHE
T, BE5MREE LA TR L7, FLRX ¢ LVFX O
sub-MIC AEBOMELRIES X HFHRICI AR
BEICHT 2 EAROETRIERAEEOP T L
LEHTHY, —H FLRX &EMHTIZ 1 H 3 HR5EH
¥ 10 1 BEE5SFEROBRERDREOEIMWAN DL

Moteo BT, MR REANEKOWHNBIRIS £ —
Yy—LORBEMITLLCA, HBAELsub-MIC
FURICHBITEHA AUC LDOMIZH - & b RVHIMMEA
Boohi, SORMIZ, sub-MICH RN AUC K
BVWHIMREIZLRNTMEARE SN D ETORMIC
B35 invivo PAE IRM L h KEVWH D EHBENT,

UL sub-MIC %03, 3ICHIE DM RE~NOERIZD
W, in vitro BL Y in vivo TRIATL, in vitro TD
sub-MIC )R A%in vivoTHKBENDLZ LTI AR
BRREFNVTHBE 2o ARTBMIZ, ELBED
BEERICEEL, sub-MIC ZR% ZR L HEEDRRH
LETHDILEATRRTLIHDOLEERX LGNS,

E

MERADICHI Y, HEREERLOHALMERY
FLARARZEZRMEYDFHELNOR=ZHRIC
BBl ITeedis, AAEEEHAKZ LA
FL¥HR, KABEERXEE_ARREIREAR
R, KH BEMICERLIBEEERLET. 1,
HEHREN RO RAREELRUEYFHEE
Wi — MBI LB hE VR0 REWEHED
HERICESHALBLETES,
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Effect of treatment with various quinolones at sub-MIC on infectivity in
murine pyelonephritic infection

Takayuki Takahashi

Department of Microbiology Toho University School of Medicine
Ohmori-nishi, 5-21-16, Ohta-ku, Tokyo 143, Japan

The effect of a sub-minimum inhibitory concentration (sub-MIC) on infectious activity of type I
pili-bearing Escherichiea coli in murine pyelonephritic infection was studied. The infectivity
dropped when the TUH 9501 strain of E. coli was incubated with 1/4 MIC of quinolones such as
ciprofloxacin, fleroxacin, sparfloxacin and levofloxacin. The level of decrease in infectivity was
highest following treatment with fleroxacin and levofloxacin. A siginificant reduction in the level
of type I pili and in resistance to phagocytosis and the killing activity of human polymorphonu-
clear leucocytes were associated with these drug treatments at sub-MIC, which decreased in
murine pyelonephritic infectivity comparing to untreated control. In murine pyelonephritic infection
the therapeutic effect of levofloxacin was decreased due to longer administration interval, however,
the therapeutic effect of fleroxacin was almost unaffected by an increase in the administration
interval. Analysis of the pharmacokinetic parameters of 4 test drugs in kidneys indicates that
area under the curve in sub-MIC area may influence the therapeutic effect.



