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IPFREREAHE I BV T OB WBRHO O LD & L BRWVEH %M L7z,
T Haemophilus influenzae XA HNT W5, FELIRIEAR= I. RBEMBSLUEE
V) U RIREE L STt 1970 RIS -T2 ¥ 1. HWkkB L OEEH
~—VHEAEROWED & S, UL CIRERSBER D 20% ORI 19984E EIC R X D o B X 2 H.

Witk p-7 27 5~ —CHELERTHHZLND, f-F75%
—EHHEH & ORHIRARBER I ZLERT 3 L 7 = 2R
e CICEERLE L ShizY, S 512, 1980 F£RICp-F
23 <—YEELET VETY VIR (f-lactamase—
negative ampicillin—resistant H. influenzae; BLNAR) 7%
RSN, RETIZZOZMBEMBEEL 2o TWnaHrY,
HIMML 7 L AREHIZOT  ET ) VIERIZHHH
T b I EHHE SN TP EHIKRIC BT 2 HEHRERD R

Aot omEbd s, —F, ¥/0RIEWEIL, H

influenzae |2 LRI ZIIE N2 /AL TBYY, -5 %
LRIEL BERBEP R DI LT YT VIR
WL TORAMEIIREZVWEEZSNSE, 22T, /0
v RPIHFE DT L L T levofloxacin %, 45 3 LRI 7

influenzae 037077 tk B JZ 033432tk & H w727
037077 #k13 ampicillin &k, 033432 #kid BLNAR
Thbo HANIHE - RAEMASH D L ORI
&1t X ) 45 X N7z levofloxacin B & U cefcapene,
Sigma Aldrich Japan CRXI) X YA L7z ampicillin
w7z, WARIZK§ % %3 H] O MIC fii % Table 1 12
RL72

2. BWEH OGS

H. influenzae %* 5% Fildes enrichment 7/l Mueller
Hinton broth (MHB: Difco laboratories, Sparks, MD,
USA) 12T37C « ~HE L REME, [
I5% WAL, 2 R MMRE R E L O B oW
W7z T OWMBICEIEH Z mRED? 1 MIC B &

= A REHI DO FKE LT cefcapene % vy, BLNAR IZxf 5 W4AMIC 127 A X )i, MEREREZZHGL,
Table 1. MICs of antibacterial agents
MIC (ug/mL)
Organism
levofloxacin cefcapene ampicillin
H. influenzae 037077 0.008 0.015 0.12
H. influenzae 033432
0.015 0.25 2

(BLNAR)
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0,1,2,4 BX U6 KEHRIIH > T) ¥ F&lfol, H v
TIVE B H AR, Whitley automatic spiral plater
(WASP; 7 v E¥#3¥) 12X Y 5% Fildes enrichment i
Bl Mueller Hinton agar (MHA: Difco laboratories,
Sparks, MD, USA) 1Z#&#kL, 37C T #EED
au=—HEFL, ERBEEIDNLL.

3. JEREAALBIZE

FRE & FAR D 7T 2 e A B 48 L 720k B g )
DW%E, ATF4 FH I A LOKIEHEA 5% Fildes
enrichment 7 MHA 7 4 VA %K LICEML, /85
T4 VICTHALZ HiEhn0,1,2,4 B X076 R
By TR S TS, BEEGE 1T 72,

4. pbp 3 OIFILEY O AT

H. influenzae % 5% Fildes enrichment i/l MHB
ZHWT37C - —#HFE L, #Wk, Tris-EDTA Z
ABRAEM I LI HM L L T 5-TGATG-
CACAAGATGTTACCTTAAGTATC-3’ B X I'5-TGG-
AGTTCTATATCATTCTTTAATTCAGG-3 % 751 <
—k 1L, 94C30#, 60C1%, 712C345% 354% 1 2
VAT - 720 PCREWIE 5 Ktk ) » BIb#, Hinc 10
TUIWr - B UMb L7z pUC118 & 54X —2a v L
7oo TNERBHIIEEIRL, 9 A I FEAERLZ,
5% Cys ik L727 I 4 v — (-CGCCAGGG-
TTTTCCCAGTCACGAC-3’, 5’-~GAGCGGATAACA-
ATTTCACACAGG-3) # Hl\v, BB L7277 A3 F%
$M L L CROBDNA Y T+ v # — (Amersham
pharmacia biotech, Sweden) I2X 1) ¥ —7 T A
B % F 8 L 7z, ALF expressIl DNA Sequencer
(Amersham) B X 'GENETYX 2L D ¥ —27 12V R
AT L 720

IL B 18

H. influenzae 037077 ¥RIZK 3 2 R IE1EH = et L 72
#iR % Fig. 1 \I/R L7zo Levofloxacin iZ 1 MIC (0.008
ug/mL) BLU4 MIC & & I[ZEAMEHRBERZD o RE T
AR L, JERIVER 2 Wt DRI RS (110
CFU/mL) LLF & BEF 4R EEMH 27~ L7z, Cefcapene
1 MIC (0.015 ug/mL) 2B\ CIESEAIMER 2 K% £
TRBUSER M L7225, Z0HIEHER,ITHIL,
FEFIVEH 6 BER % T34 10'CFU/mL DR KE K TH -
720 AMICIZBWTITEAIEMEZ 2 6 2 RRHEIZ)
TR 1/100 ICRHEUIHA L, ZoHBERH,ITH L
720 —7, BLNAR T® % H. influenzae 033432 ¥
% LT, levofloxacin (& 1 MIC(0.015 ug/mL), 4 MIC
& B ITERERE D S MBS L7z, $51Z, levofloxacin
4 MIC TERREICIE, SEAIEH 2 e 22 S BRI
RALITTH o7z (Fig.2)o —7F, cefcapene 1EHFFIC
1 1MIC (0.25 ug/mL), 4MIC & 2> bu—)b
ERBRICH OB R O, BREEHIEE 72D 5
Niehoiz,

Log of viable cell counts/mL

Time (h)
—@— levofloxacin 0.008 ,g/mL,

Control,
- -@--levofloxacin 0.03 g/mL, —&— cefcapene 0.015 ;;g/mL,
- —& - - cefcapene 0.06 xg/mL

Fig. 1. Antibacterial activity of levofloxacin and cefcapene
against Haemophilus influenzae 037077.

10 T T T T T

Log of viable cell counts/mL

Time (h)
—@— levofloxacin 0.015 . g/mL,

Control,
--@-- levofloxacin 0.06 xg/mL, —&— cefcapene 0.25 ;. g/mL,

- —A- - cefcapene 1 g/mL

Fig. 2. Antibacterial activity of levofloxacin and cefcapene
against Haemophilus influenzae 033432 (BLNAR).

RICEAERREOREELE B L7 (Figs. 3,4),
H. influenzae 037077 #£TlZ, levofloxacin (2B W T,
HIEH IR O TERE LA AR & iR L TS A EAL
LTWwaEmiZH 2 D00, BHFELREMTBEI N,
o 725 Cefcapene TEMK 2B\ T, 2 #7251 MIC
BLUAMIC & HIZHOMEALPBIZ I N/, —T7,
H. influenzae 033432 FRTlL, FHIRBIMIFFIIBNTD
WoOMEBELrBligE s h, MRS RIEREICITTbh Tk
WITREPE ARG S 7z,

H. influenzae 033432 ¥RDIZEFRFEICH LT, [REES
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Table 2. Deduced amino acid substitution in PBP 3 of Haemophilus influenzae
Amino acid at codon
Organism
350 357 377 385 389 517 526
H. influenzae 037077  Asp Ser Met Ser Leu Arg Asn
H infiz];zz;c;;(;33432 Asn Asn Ile Thr Phe Arg Lys
2h 4h = 2R FEHNE MIC DML THERKRRI R H S v —
Contrel WTdh % W HEMEAVRIE S M7z 4V 72 033432 HROD
PBP3 D7 I VR ZMAT L2 L 25, §TITHE
ENTVD THFIIOER YD L 6 DATICT I/ MR
WMHPHFAEL 720 THHDOERE L OHRIE, PBP3ITH
gzggzzﬁz L CTHAMEDOF  cefotaxime Z I LD ETH L7 = A
SIEFNEMRNS§ B MIC D& I3 2MHE D b
EALTwE 7V —=TFIVIZET HEHEZ LN
Cefcapene Cefcapene |2 8 \» T %, BLNAR 23 % MIC 1l &
0.015 ;.g/mL

Fig. 3. Phase—contrast micrographs of Haemophilus
influenzae 0370717.
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Fig. 4. Phase—contrast micrographs of Haemophilus

influenzae 033432.

WafHoTwaR=vY) Yiia&EE (PBP) 3 #IEHN
OIFIREHN 2N L, B-TF 7 % 2 REMEICHEES T 5
VOB TVBEMLDT I BREIRIZO W TRES L 724
R% Table 2 [I/R L7z U TH S H.  influenzae
037077 ¥k TiE, WINOEMAIZ B LERIZHD SN h
2726 —7 BLNAR T® % H. influenzae 033432 ¥k T
1%, Asp-350, Ser-357, Met-377, Ser—385, Leu—389
B LU Asn-526 D 6 »FICT IV REBRHDH B Z L3
oMo 72,
III. ER& LU

Levofloxacin 1% 1 MIC P\ L ® g EE T BLNAR 12X L
THRBEIEH 2R L, cefcapene X D i WERHE I Z4A L
Tw7ze —F, BLNARIZH LTA-F 27 % L RHETH
% cefcapene RWIEH 2R E R E VI KERIE, &7

0.25 ug/mL TdH Y, EZYERW TOME (0.015 ug/mL)
WL TEALTWd oo MIC i HRIZ KA - 72,
L2 L7%7%55, PBP3ARICE 2HE I OMKT S,
IRCTRIFZERERDFBD LN WER EE 2 bz,
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Bactericidal activity of levofloxacin and cefcapene against Haemophilus influenzae

Mayumi Tanaka”, Kiyomi Onodera’ and Takeshi Nishino”

YNew Product Research Laboratories I, Daiichi Pharmaceutical Co. Ltd., 16-13 Kitakasai 1-Chome,

Edogawa—ku, Tokyo 134-8630, Japan

?Department of Microbiology, Kyoto Pharmaceutical University

Bactericidal activity of levofloxacin was compared to that of cefcapene against Haemophilus influenzae
isolated in 1998. Levofloxacin and cefcapene were bactericidal against ampicillin—susceptible strain at a
concentration of 1 and 4 times the MIC, but only levofloxacin was bactericidal against f—lactamase—
negative and ampicillin—resistant H. influenzae (BLNAR). Significant morphological alteration was not
observed after levofloxacin treatment, while filamentous cells appeared after cefcapene treatment of the
ampicillin—susceptible strain. BLNAR changed to filamentous without drug exposure, so we analyzed the
amino acid sequence of the gene encoding penicillin-binding protein (PBP) 3. We found 6 substitutions in
PBP 3, suggesting that PBP 3 alteration was a cause of the lack of bactericidal activity of cefcapene.



