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Fig. 1. Time series of morphological changes in S. pneumoniae strain ME19 (gPRSP).
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The bacterial cells were exposed to AMPC (12.7ug/mL), CDTR (2.1ug/mL) and TBPM (1.7 ug/mL), respectively.

Observation was made with a phase-contrast microscope.
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Fig. 2.

The half-hourly rate of lysis was measured defining the number of cells directly after

exposure to the three antibacterial agents: AMPC (12.7ug/mL) (@), CDTR (2.1ug/mL) (&)

and TBPM (1.7 ug/mL) (O) as 100.
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Fig. 3. Time series of morphological changes in H. influenzae strain JPH002 (gBLNAR).
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The bacteria were exposed to each of AMPC (12.7 ug/mL), CDTR (2.1 ug/mL), TBPM (1.7 ug/mL) and TFLX (0.9 ug/mL).
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influenzae: NTHi) DEMEKIRE L Tk > T
%, NTHilZ & BLNARZ60% L Ll 65, L
& AMPC DIF N2 %5 Z L BHIETH % 2,
ZOED KEFEN» 5, WHERIC X 2/NEOMRE



330 (40) THE JAPANESE JOURNAL OF ANTIBIOTICS 65—35 Oct. 2012

Fig. 4. Morphological changes in H. influenzae JPH002 cells.

(A) Control cells, (B) after exposure to AMPC (12.7ug/mL) for 2h, (C) after exposure to CDTR (2.1ug/mL) for 2h, (D) and (E) after
exposure to TBPM (1.7 ug/mL) for 2h, (F) after exposure to TBPM (1.7 ug/mL) for 3 h, respectively.

Cells were observed with a transmission electron microscope (model JEOL JEM-1200 EXS, JEOL Ltd).

Each bar indicates 1 um.



Oct. 2012

THE JAPANESE JOURNAL OF ANTIBIOTICS

65—5 331 (41)

FEGYE VAR PUASE & L CRA% X 72D 7 TBPM
Thb,

TBPM Dfili %k 6 K U4 v 7L ¥ SIS
B PURTEE & RO E R L, MRS 1D
HoPIZkoT, MEIh T3, 2O
BREMEDPENRTNSEZ L2 5, FEUIEEIRIZ S
KXk, K gPRSP AR KE T & - 2 iEFI
BV, #Y53HH TCHOEENED 5T
%2 KRIEPENI LR A RIS 2 013, ik
HOPBPIA & PBP2BIZEWBIAIME A AL T3
720 TH %, i SR & Bl AR
L%, BRERAERAGORKERD T vy b
HEBK T 2HETH S, ZD72H, TBPM Tid
FHAHRALL 2O THEE TS DIZ L, FREEAK
BEENE RO X 7 « & RHITMELL 72,
BWHT LW BB RAENS WY,

IRERF I 5 1 7 = £ R¥EDIEHTIE,
FFREES IR HF S TE LS RILL 2%, M
S U 7= PRREER o 2 S IR % DX L, TBPM
TIEHR AT & 2.5 KM THER 2 IZIE
ERBICER T 2EABE Nz, TBPMD
gPRSP 2 X} - % MIC % 0.031-0.063 ug/mL T &
2 h, 4mg/kg 25RO 30 5% 5N i
MR X4 3.5 ug/mL, 2 O 1 B O i H i
FEIE, 1.7ug/mL & Eh T3, F5 21/ B O
FRIRIE LR 1. 4ug/mL & 5 & &, gPRSP D MIC
D10 F5 DIEANREE AR 72Ty B L HE]IT =
%, 20D, TBPM TH S 2N 7-EHIRAN R
BohTnb0iE, gPRSPOMIC % k% < kM
BIMARE N R Rz T b Z &, KRR
PRIZEhTWBZkickbEeEZEND,

—Ji, AV I UHFEISHT S TBPM DR
PR, RERITR U7 KO IS/ER 1R 2 & 1A TR
BHABRI NGO EH, ZTOLLIZEAREAT =
077 A MDOFEE, REISHIEBAIZZENE EK
L, BB L T\, 2078, Ii%EE X 0 & IAH
A BT 2 E A 505, LaL, B R

DOFRFNROBAIZ L B &, ¢ MiEZE 10% O
B CIA 7558, MICHRE D TBPM /B & ¥ 7=
2 KRR 12 3-log,( DR B DA 23580 5 iz &
WEL B0, R TORMEMBEME %R LT
Wb,

AMPC X TBPM #fEfl X ¥ 724 Y 7 LT v #
R, MR sE A Rl N 7z ISR T 5 Ak
EEHEIZ L > TA 72075 Z MEL, ks
DWEFTHA 2 & BRI R S, Zh 6 DOIRANL
4 v 7 xR OMIuEES B O PBPIB, 2
BEUAITH U THABAMEAHL T3 728T
H5¥, D%, 7 x KO CDTR %A PBP3
ZEWBIEEZA L, FL MR L 22 %ICER
THDLIIMENICEE S,

BB X > Tl Sh ko1, 1 v 7
LT OMBEEEER 3% p-5 2 2 L RHEDIEM
&k 272772 MELTE, ML s
JEDZEIZIEMN A % &5 AfEE2 L T\wWb 72
B, MiREREIZILL TOThoOHEATH > TEEH
IS 285 F 2607z, 72, ZOM
BERSEIC R D, VAW 5 TIRFEKL T
WEEZOND, EHEPIL, f-T 0 & LR
H#EDZT7 za 77 2 MULZFHESER 7)) —D
BEART L, MM 2682 RF LT 52
LETTICHE LT 5,

—J7, DNAAKPHESETH 5 TFLX X, — @k
MfEH &2 % L DNAGHK A HE S, RnTH
VST G R E S TR IS SR
LTWwW3eELIO6NS, ZD7kY, Fig.312/RL
72 K ITHERINIZIATR U o F FITHE L T
CHEEINED, SHRIETZIVV VALY VED
HRRETEZDZ L AR TIUNEN D D LE A
TW3,

%12, gPRSPX gBLNAR IZ & % &YYE DR
BRI A BT 2 B0, BP0 R A
KSR TEINGT 2 Z EBBEARNRTH S Z
LEBHL T X0,



332 (42)

THE JAPANESE JOURNAL OF ANTIBIOTICS

65—35 Oct. 2012

i

AWRIBEL, BRI % & L
A% - AXTOH Y 3 VIZEHEL BT ET

53k
e E&, LA T SOER= 2 Vit
FRERAL A, ST, 1999
WEFE®R: A Y INTUHF e VT VH
o HHAEN, Hat, 2010
UsukaTa, K.: Problems associated with high
prevalence of multidrug-resistant bacteria in
patients with community-acquired infections. J.
Infect. Chemother. 9: 285~291, 2003
KEOET - BEhHRREDOER—ENT %
SEE % - X= 20 ViR 28 R M b H
KOBUREH— irh A (W) SEHIR,
WL, pp. 40~52, 2000
b 5, RERK - #RGILS 2 2Eh H %
— MR O HER & Z OXHR—, HARREGYIEY
HERE77: 595~605, 2003
Konno, M.; S. BaBa, H. Mikawa, et al.: Study
of upper respiratory tract bacterial flora: first
report. Variations in upper respiratory tract
bacterial flora in patients with acute upper
respiratory tract infection and healthy subjects
and variations by subject age. J. Infect.
Chemother. 12: 83~96, 2006
Usukata, K.; T. Muraki, A. IGARASHI, et al.:
Identification of penicillin and other beta-lactam
resistance in Streptococcus pneumoniae by
polymerase chain reaction. J. Infect. Chemother.
3:190~197, 1997
UsukaATta, K.; Y. SHiBAsAKI, K. YAMAMOTO, et al.:
Association of amino acid substitutions in
penicillin-binding protein 3 with beta-lactam
resistance in beta-lactamase-negative ampicillin-
resistant Haemophilus influenzae. Antimicrob.
Agents Chemother. 45: 1693~1699, 2001
Hixipa, M.; K. ItaHAsHI, A. IGARASHL, ef al.: In
vitro antibacterial activity of LJC 11,036, an
active metabolite of L-084, a new oral carbapenem
antibiotic with potent antipneumococcal activity.

10)

11)

12)

13)

14)

15)

16)

17)

18)

19)

Antimicrob. Agents Chemother. 43: 2010~
2016, 1999

A B AHE -, BAE, it : Tosufloxacin
HDRL 10% O/NEHIE VEMI 2 2 1 R & L 729k F
RIS BRI GASR,  H ALk r 2 MRt 58
(8-2):32~49, 2010

KoavyasHi, R.; M. KoNowmr, K. HASEGAWA, ef al.: In
vitro activity of tebipenem, a new oral carbapenem
antibiotic, against penicillin-nonsusceptible
Streptococcus pneumoniae. Antimicrob. Agents
Chemother. 49: 889~894, 2005

Kisuan, K.; N. CamBa, M. Morozuwmy, et al.: In
vitro activity of tebipenem,
carbapenem antibiotic, against beta-lactamase-

a new oral

nonproducing, ampicillin-resistant Haemophilus
influenzae. Antimicrob. Agents Chemother. 54:
3970~3973, 2010

AT, THERM T, BAEIKE,
Tebipenem pivoxil O /NS R FRER 12 35 1) 5 it
ZERE O PCRIKIZ & 2 M MEE (R 1T & Bl
SREZE, HARAL ek 2 HERE 57 (S-1)
58~66, 2009

A, AH B, BTSSR T
FLUVV 0577 IBEBIORRYE, B
$E L ik 54: 1056~1072, 2005

R, R —, BLEPSRAE, At c NERE
REIRIZ 361 % Cefditoren pivoxil i 4l D #8& 5F
fili. Jpn. J. Antibiotics 46: 95~114, 1993
WIS, SHE— AW B fl: BHEM
R ERE—3E T 12 35 < tosufloxacin
ANRHHDR O BRRHESE R R, H AL 2k
ZHMERE58(S-2): 69~77,2010

AHAA, W Fe, MBI © Haemophilus
influenzae FEFHEIRHIZ 61T 5 R=2 ) VR
AMPE DRI DN T (5 34) . Chemotherapy
26: 656~665, 1978

CHiBA, N.; R. KoBavyasHi, K. HASEGAWA, et al.:
Antibiotic susceptibility according to genotype
of penicillin-binding protein and macrolide
resistance genes, and serotype of Streptococcus
pneumoniae isolates from community-acquired
pneumonia in children. J. Antimicrob.
Chemother. 56: 756~760, 2005

AHAT  EIERO L VS ERE - i g BRI R
PEREIZXE S B 4 — A T v 2 OREHE L WK
Mrz DLW - RSB % iF5 (H22- B -



Oct. 2012

THE JAPANESE JOURNAL OF ANTIBIOTICS

65—5 333 (43)

—f%-013) . HrHAHM, H3H, 2012

pediatric patients with acute otitis media. J.

20) Hasecawa, K.; R. KoBayasHi, E. TAKADA, ef al.: Infect. Chemother. 16: 87~93, 2010
High prevalence of type b beta-lactamase-non-  23) H3GEE, $5KE ., FEEAS—, i : Tebipenem
producing ampicillin-resistant Haemophilus pivoxil HIPRL D /NGB B % 35 K& OB PR EI
influenzae in meningitis: the situation in Japan e e MR & U 7= IEEMIE R HRER IR AR (58
where Hib vaccine has not been introduced. J. HIAHGERER) . H AR A RE S 2 MERE ST (S-1):
Antimicrob. Chemother. 57: 1077~1082, 2006 151~166, 2009

21) Usukata, K.; N. CuBa, M. Morozumr, ef al.:  24) EIPFIRE, (WHET, HIEEE, il : Tebipenem
Longitudinal surveillance of Haemophilus D Streptococcus pneumoniae 35 & U° Haemophilus
influenzae isolates from pediatric patients with influenzae \= %44 B AE P, HARLFAEEY
meningitis throughout Japan, 2000-2011. J. SHERE ST (S-1): 15~29, 2009
Infect. Chemother. 2012 Jul 18. [Epub ahead of ~ 25) 4 KA T, EkGHET, ABFEME © Haemophilus
print] influenzae FEFHEIRHIZ 61T 5 R=2 ) VR

22) Kisun, K.; N. CuBA, M. Morozumi, et al.: AEMBE DRI DWT (B 44H) . Chemotherapy

Diverse mutations in the fis/ gene in ampicillin-
resistant Haemophilus influenzae isolates from

26: 666~675, 1978

Morphological changes in penicillin-resistant
Streptococcus pneumoniae and f-lactamase-nonproducing,
ampicillin-resistant Haemophilus influenzae
after exposure to oral antibacterial agents

Naoko CHiBA, Miyuki Morozumi and KimMiko UBUKATA

Laboratory of Molecular Epidemiology for Infectious Agents,
Kitasato Institute for Life Sciences, Kitasato University,
5-9—1 Shirokane, Minato-ku, Tokyo 108-8641, Japan

Morphological changes in penicillin-resistant Streptococcus pneumoniae (PRSP) and
B-lactamase-nonproducing, ampicillin-resistant Haemophilus influenzae (BLNAR) after
exposure to oral antibacterial agents could be observed over time under a phase-contrast
microscope. Morphological changes in BLNAR were also observed using a scanning electron
microscope. The organisms used in this study were ME19F strain identified as genotypic(g)
gPRSP (serotype: 19F) and JPHOO02 strain identified as gBLNAR (serotype: b) . The antibacterial
agents used were amoxicillin (AMPC), cefditoren (CDTR), tebipenem (TBPM), and
tosufloxacin (TFLX). The concentration of each antibacterial agent to which the bacteria were
exposed was set at the blood level one hour after Cmax when administered to children at the
usual dose.

Bacteriolysis of gPRSP cells started after exposure of only 20 minutes to TBPM, and 90% of
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the cells were lysed within 2 hours. A high bactericidal action of TBPM on gPRSP was supported
by these findings.

When gBLNAR was exposed to AMPC and TBPM, lysis from spheroplasts and cells with
vacuoles were sometimes observed. In contrast, after gBLNAR was exposed to CDTR, lysis
occurred after marked filamentation in the cells, but after exposure to TFLX, cells deduced to be
killed after mild filamentation without lysis.

Time-dependent morphological changes that reflect the differences in bactericidal activity
and PBP affinity among f-lactams provide beneficial information to select antibacterial agents.
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