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Pazufloxacin D42 FF AL B /) & in vitro postantibiotic effect!l
ERAY:

W3 ¥ - BIER - BEHET - BERET - BEZEN - RE (& - EIFRME -
JH5AF
Bt LERK ARG

Pazufloxacin (PZFX) @ Pseudomonas aeruginosa, Escherichia coli 3 & UF methicillin-resistant
Staphylococcus aureus (MRSA) (23X 3 5 4G BF I £ B /7 & postantibiotic effect (PAE) %, ofloxacin
(OFLX) 8 & U'ciprofloxacin (CPFX) & H# L 72,

1) 200mgEOHSRIZHBONL e MIEFIREOEHF LA &€, IHMI TOERHKD
TS EBEMBERENTEE L2, WTROERNIZBWT D P. aeruginosak E. coliTIX0.250F
BZIZT TIHBOBY D RER I NS, P aeruginosall B W T X ) SV ERF IR BRI R 552
DHNTz, P aeruginosaRE. colilZlb~XMRSAIZH T A EERBIREDRIE, WITNOERTHE
TFHo Tz, FAILEFBETORBENREL LB T 5 &, PZFXIXP. aeruginosa, E. colilZx} L
TIFOFLX X D ENTE Y, CPFXEIZIFIZFEZETH Y, MRSAIZx L TIEHRIBER T2,

2) 8 MICOHEH| % 0.50 M EH & ¥ 7B DPZFX, OFLX3 X U'CPFXDPAEIX, P. aeruginosa
{23t L T4.2h, 3.1h, 2.8h, E. colitZx} L T2.2h, 1.9h, 1.5h, MRSAZ3F L CT1.7h, 2.0h, 1.2h T
o72e 72, 2 MICOZEK % 285 H M &€ 728 DPZFX, OFLX, CPFXDPAEIZ, P. aeruginosa
{28 L T1.1h, 0.3h, 0.3h, E. colitZx§ L T1.5h, 1.4h, 1.3h, MRSAIZ%} L T1.5h, 1.6h, 1.2h T
270 TDEHZ, P oaeruginosaB & VE. coli TIIEFKIEE T EAE GEE X EHEER) 255 Ui
BT, SRE T EREICIER S ANERFIOPAEIZE 2 AEBHFEDO SN, P. aerugino-
saTIIHFICBEZETH o720

Key words : PZFX, 98 ## /1, postantibiotic effect

T 4E, Eagle 5 O EER" |2 3§ % % L 7= postantibiotic B,
effect (PAE) %%, BER%I R4 Z 2 HLTHEEZ LD L 2. {EHE®K

ZRONDHE)IZ%oTHBY, PAEXER LR D%
S HENPBBEINAL LI >TETWE"™, D
PAEZ, BRIRIZBWTIRIAKERHSINA L) Ik o722
1—F /U RREEIIBVTHRDOLN TN,

TITHAE, FHLARIN = —F /O RE
BT E FEpazufloxacin (PZFX) @ in vitrnCOHOPAE# # 5t L
7o F 72, ¥rEfleroxacin (FLRX) R°sparfloxacin (SPFX)
DL RMFPEFHOEVW 2 —F /02 RITEHEI
HEEINTVEHT, FEEEVEEMAEE & E - mF
FHALRT I L2 ZORFHELTVDY, £2T, &
D &) R EMFEPERFNORBENRIE ) HBET L0 %
FARB7:0, BIREHE TR O NS MEFRE TOERE
BERBERIZOVTD, b TR L7,

I. REMESLUERRSE

1. fEREH

PZFXIZEUMLFE T MK I HFEM AT TER S 1
7-b D % FH V72, Ofloxacin (OFLX, & — #13) 1 X N¢i-
profloxacin (CPFX, /34 T)VEEF) IIHER S & Dl LT

B& IR 53 B O Pseudomonas aeruginosa S-1299%k, Esche-
richia coli TK-779% 3 & U methicillin-resistant Staphylo-
coccus aureus(MRSA) F-2341%k% B\ 72, BikkiZ, 20%
7€) PR T—130CIZTHRIEL, KEREHeart infusion
agar (HIA, SHF) SEARLZ 58 L TR L 72,

3. fEAEH

MICHI%E, MMM E AR, PAEIZIZCa®", Mg %
Mueller-Hinton broth (Cation-adjusted Mueller-Hinton
broth: CAMHB, Difco)” %, A il %€ (ZIZHIAZ AW
720

4. MICOHIE

H AL RIEF DT |28 UM ER AR REIC L
DMICE HI%E L 72,

5. HRFRIAE T DRIE

MHBT— B L =Wk %, 10°CFU/ml& %% &7
CAMHBIZ#f8L, 37C TLS5BERKEE L - HREAZE
U7z, 37CTHREEREEL, 025, 05, 1, 2B LU
R OER B RREERICL VBE L, imy5

*T930 BT TFHEHA2-4-1
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EHOBEILX, KEHI200mgk b MIEORS L7
MiEFCHONLBEE S LIZREL . ThbD,
ERNEFREOIIMEY RmigEL L, PZFXB LW
OFLXTi33, 2, 138 X U05ug/ml, CPFXTIZ1.5, 1,
0.58 £ Uf0.25ug/ml & L7z,

6. PAED@EIE

MHBT—HKEEL7ZHW® %, 10°CFU/ml& %5 &)
CAMHBIZ#:MEL, 37CTHEELA, 1~ 1.5BRMH%IC
1~8 MICOEHI % HRINL, 0.5~ 2BFRI/EM & &7/-7%,
0.2ym membrane filter (Schleicher& Schuell, FP 030/3)
RAVWTERZREL, BE L -ABRER c2h%E
L7z CAMHBIZF{FilE S €37C CHEEER, TR
CEBEERIE L.

PAEIZLLT ORI L b k72,

PAE(h) = T—C

T: BRREFEZOERE L V1 log CFU/mIMEFET 5

IZE L 78R (h)
C: HREER OB ] log CFU/mI¥ETADIZE L
725 (h)

B, ERORE L EMBHOMAE DX, AR
BT R (B X HflEFR, AUC)2A2 MIC - hd L < i34
MIC-h&é%2B L9, E4ALUTOIEY IZFE L,

AUC#%2 MIC + h® 34134 MIC X 0.5h, 2 MIC X 1h,

1 MICX 2h,

AUC#4 MIC - hD 3

2 MICX 2h,

ZEHEBKRE DI
AL

4138 MIC X 0.5h, 4 MIC X 1h,

2~4EDEERZITV, TOFHEKD
I. #& R

1. REHOWES

Table 112, P. aeruginosa S-1299, E. coli TK-7798 &
U'S. aureus F-234112%F 9 %5 PZFX, OFLX, CPFXD &
WAAFRE TOMICE7RT (Table 1),

PZFXDMICIL P. aeruginosa S-1299 & S. aureus F-2341
T0.39ug/ml, E. coli TK-7797T 0.025ug/mlTd >72, E
colitZxF L TIXCPFX & D 1% » T 727,

(23 L CIZCPFX L A% CTOFLX & ) b 2EHENTH
D, S aureus\Zxt L TII3EHIP R OEN TV,

2. HEMTOREN

200mgl ST L b LIk TH & L RIE Y 0
KA 2 e S 7B ORB AR %, Fig 1~31IR7,

P. aerugino-

P. aeruginosa S-1299 %k D 5 4, PZFX 3pug/ml (# 8
MIC) DI TIZ0.25FFH %12, 0.5ug/mITid 28 £
WCEDPHREARREL 20, HMOWERBEREENIZD S
72 A DNEIZCPFXIZB VT H 20 5, 1.54g/ml (#
4 MIC) TI20.5 %, 0.54g/mlTII2BER &£ IZEHAHR
HAEE & % o 72, OFLXDMICIZ1.564g/ml & PZFX & 1)
LEL->THBY, Sug/mOERATEIREREEL %>
TDII2BER% TH o7 72, lug/mlLL T TIIERERD
BiERonLh -7 (Fig 1),

E. coli TK-779% D54, PZFXTIIMICH100f5LL £
DR L T 5 3ug/mlD NN TO.58E B £ 12 AV A dE
Elpotz, F£72, 0.5ug/mlITHARFRZIZITE LR &
Nz % 572, OFLXId3ug/ml(60 MIC) Tl 2B/ 1%,
2~05ug/mTIHARMBZIZESRE SN Z R o7,
E A IZCPFXT b MICO100fELL £ & 7% 5 1.54g/mlTid
O5RF R ZICE PR AFGE L &2 o 7275, 0.25ug/ml (20
MIC) TIZ4BFREZIZBV T O LTI Sl BRE S h
72 (Fig. 2)

S. aureus F-2341 %D 4, WTFNOEFIZBWVWTDH
0.25FFM R TR REHDBAIIRO Sk h o7z, PZFX
T, 1~3ug/mlDOEMTO5EME A5, 0.54g/ml Tl
BEE2OEEOBMAAALN, #8 MICIZHKT 53
pg/mITIARERI R 244 — ¥ — DEBOBL DR 5
N7z, OFLX$B L O'CPFXDMICIE1.56¢/mI TPZFX X 1)
LEL->THEY, 1/2MICE ) LIERWVEEE L 505
pg/mLL T T, BEREIAON 272, 72, K
b VR (OFLX Tld3ug/ml, CPFXTid1.54g/ml) T3
ARFR R ICE AL S 7z (Fig 3),

3. In vitro PAE

AUCZ 2 MIC-hd L<IE4 MIC- h& L7k &Din
vitro PAE% Fig. 4~6I2/R T,

P. aeruginosa S-1299% D3F 4, AUCR [@—IZ L 725
A2, SRETERNBIER S/ H2PAEEEL, %
mtﬁr‘] IFAUCER4MIC- h& L7-E SIZEVHEETH-
720 PZFXDOPAEW3IEF OFTIIHRIEL, 8 MICE
0.5BREMH S ¢ 7: & X DPAEIX, PZFXTI34.2h, OFLX
TiZ3.1h, CPFX’C“LiZ.Sh’C“ZP)of’ F 72, HEAREERT % (A
CICLCEARE LR IIERBEESEVITE
PAEI| i§< %, %ﬁlﬁ%f*%ﬂ L L THEhisRE 2 4 2
723561218, OFLXD2MICIER % B T 1T AR 2SR W
itPAE WBRLA o712, ERBERERZIZHBSF DR

Table 1. Minimum inhibitory concentrations (MICs) of quinolones
(ug/ml)
Organism . -y . Methicillin-resistant
Drug Pseudomonas aeruginosa S-1299 Escherichia coli TK-779 Staphylococcus aureus F-2341
Pazufloxacin 0.39 0.025 0.39
Ofloxacin 1.56 0.05 1.56
Ciprofloxacin 0.39 0.0125 1.56
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A KREHA-7(Fig D AL 728, 4 MIC & OSBERIFER S 27235 5 I2IXPZFX 0
E coli TK-TT9MDE; 54, AUCH A - D5 12146 PAEIZCPEX L V) (3% {, OFLX& Iu] ‘T‘&mf;o
i TR ER S 472 FAPAEIZE (&> 720 8 MIC F 72, PZEXXCOFLX CIIFfdg i 2 [0 (2 L 725541
050 hﬂft!ﬂ 247 L X OPZEX. OFLX, CPFX?DPAE IEHARE A S IZ EPAEN RO - 72 /)* CPF.XT“li
1T&422h 19h, 1.5hTh Y, PZEXD kb EVPAER FTD L ftﬁlnj(i Vi S AL o 72 (Fig. 5) .
Pazufloxacin Ofloxacin Ciprofloxacin
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Fig. 1. Bactericidal activities of quinolones against Pseudomonas aeruginosa S-1299.
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Fig. 2

Bactericidal activities of quinolones against Escherichia coli TK-779.
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S. aureus F-2341 kT LR L B2 Y, BiEEERRE
Ve TPAED R R AIEMIIFED SNz h o7z, 8 MIC
%0 5BER/ER X /2B DPAEIX, PZFXTIX1.7h, OFLX
T132.0h, CPFXTIZ1.2hT&» Y, PZFXDPAEIXOFLX
LARBET, CPFXIX D3R »o7:, £/, 2 MIC - hfE
FEEL ) b4 MIC - MERBED FAPAEIZER £ 72 » 7295,
PZFXROFLXIZH % ECPFXTIZ#F DEII/INE Do 72
(Fig. 6) o

Pazufloxacin

o % =

MEEOEN G FEE2EZLAIEIL, KEREL
MICLL | % ## i 5 RS (time above MIC) D & H LA E
ETHHEIIZIDOVTIE, E poBERINT 5, HE
MEIN 2 -F/uyREERE, T/ aY
FRMTHEE IRV EEKEROREIER 2 RT 2 LK
EENTBY, FOFEHICIMICICHTA2EHOY -2
EBEOEFEDES LTS EnbILTWSH?, B

8 : 8- Ofloxacin 8- Ciprofloxacin
7 4 Control
6 -
Y DR AR -
JERRN E 5%\ E
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S W\ = A S
2% A 23 N\ 23
O 44 \‘\ ‘\ O 44 N\ \ O
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Fig.3. Bactericidal activities of quinolones against methicillin-resistant Staphylococcus aureus F-2341.
A) 2MIC-h (B)4MIC-h
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MIC Pazufloxacin Ofloxacin  Ciprofloxacin MIC Pazufloxacin Ofloxacin  Ciprofloxacin
(ng/ml) 0.39 1.56 0.39 (pg/ml) 0.39 1.56 0.39

Fig. 4. In vitro postantibiotic effects of quinolones against Psexdomonas aeruginosa S-1299.
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lactam AR E O OAERNE A1k L, 73 7 7)) 2 LT SNTUEY, Fhald, I OERKISEVE
> BRI EORIARAFEO M OTEE & b H o b l""’C“T‘P,,J FTAHEVLOEESS, BKFHETHS LAY
VO L H L F 0, X /0 r REEEIIPAES A i A b LI A RE L7z PZFXTIR, p

L EHEINCEY T /270 ar R azrugmmn_l colilZ %) L TCPFX & [AF£RE TOFLX & )

R SR IR S 151 o N R A 5 1 IV R N Bl O ;i] S TR R AL A S HE A S AL 7z, PZEX R CPFX T
AT L T, & /UL RPUHEEO IR Y& fi. P.aeruginosal 25 T HHLE DO HDE. colilZ 3§ 3
A4 T, 2oL Badd &b TG L Tupe 7;- MENEDE%H->Tu2I2b00bH5 T, R
CTHRSHe T2 THAL, PZEXOHIFRETOF ) AR S ALz MRSALZ M L TIEPZFX A b i
YL 7 & DN IZPAED AT M 2 DO T ORI & 15 /2 AWas A IRa S 4E }Jémj\ 2H, WEILOEANIZ BT,
BUR O P AR 298280, il MIC a1 A L SRR )X P acruginosa=C E. colilZ X3y 5 BRI 4

;é;
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Fig. 5. In vitro postantibiotic effects of quinolones against Escherichia coli TK-779.
(A) 2MIC - h (B) 4 MIC - h
37 [] 4 MIC x 0.5 h 37 Bl 5 MIC % 05h
(J2MICx1h [J4aMICx1h
L ]1MICx2h [[]J2MICx2h
S 4. < ] _
2 — 5 -
g 1 S 1-
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() 1 ‘ l ‘ i ()
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Fig. 6. In vitro postantibiotic effects of quinolones against methicilline-resistant Staphylococcus aureus F-2341.
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BhHEW L ETFELE-> Tz, T7:, MRSADEAPZFX
Tidlpg/mllE, OFLXTI32ug/mlLL ETdose response
HiEEAEARLNT, B LUMIC%/RTP. aeruginosak (&
Bl o MEMEFR Lz, PZEX%0.5ug/mIER €5 &,
MRSATIZ4BERIZICH3 A — 5 — DRB DB N A
N, P aeruginosa TII28FME 1%, E. coliTIZ4ABFMELIZH
PRETERLL ol TD05ug/ml& 2 iEEI,
PZFXDFE, b MIEF THSEHEM#ERFI N TV EY,
X512, EERNTREENEEKRFE> T 54 O HE
BABHLHODEEZ LN, L DBEVWREMENIEONS
bOLEFEIN D,

PAEIX, MICZ E#EIZ L TRERETIT o 72795
PZFXTRIZL AP BEDFEAETHE LN L MIEFIE
L EMBROBEAGDLETH o7, PZFXDP. aerugi-
nosalZ3F§ A PAEIZOFLX, CPFX & W b &<, E coli®
MRSA 4§ A PAEIZOFLX L FRETH H, b MiF
MTEOLNLEETOPAELNEAD LN, 72, P
aeruginosaR E. coi Tl, AUCRBEZE LB EIL, BiE
BE A SR TR S ¥ 7 A DSPAED K K 72 B HEAFED
5N, P aeruginosa TTIIHFICBEZETH - 720 —H,
MRSATIY, AUCXEIET 5 LPAEIZH T ) EMNALN
T, ERERENOBE LFEE, PAEIIBVTDHP
aeruginosa, E. coli® MRSATIZE % o 7@\ %< L7,

AW, in vitoCOPAED A & 15T L7245, PAE#®
Hid, HMERKICEAREEZITR T2 5 L) HwEY
Wb, £, ¥/0 2V RIMEETILinvito PAEL D
b in vivo PAED EREFZILEVEVIRE b H B, L
72Ho T, PZFXIZDOWTH, 5fkin vivoTHPAEIZD
WTRETALENRH L7259,

L, FLRXR°SPFX D & 9 12, M EEHO RV = 2 —
F/UYRREENSHEINTVLHT, PZFXIZE L
AMHHEEHIEEVS 0D, KEEMFRESGWVWI L%
FBELTUREATHHY, oL 2RIFEHIE, I
77 ABEME BT A ERRREMRCPAEICE L TAH
M@ bneEZ LN S, SEOKETT, EBICE b
DMEFRTHE SN SIBE TPZFXDERFE &R E /1R PAE
PROLNLEBERIIKEVDDELEEZ LML, KEIDOHE
VAR, BRMBICBVTRLTAFIIBHODT
BoweEzoh, BRIZB ARSI REINT,
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Studies of short term bactericidal activity and in vitro
postantibiotic effect of pazufloxacin

Yoshiko Yamashiro, Masahiro Takahata, Masako Shimakura, Sumiko Kurose,
Yoshikazu Fukuoka, Takashi Yasuda, Yasuo Watanabe and Hirokazu Narita
Research Laboratories, Toyama Chemical Co., Ltd.,

2-4-1, Shimookui, Toyama 930, Japan

The short term bactericidal activity and the in vitro postantibiotic effect (PAE) of pazufloxacin
(PZFX) against Pseudomonas aeruginosa, Escherichia coli and methicillin-resistant Staphylococcus aureus
(MRSA) were compared with those of ofloxacin (OFLX) and ciprofloxacin (CPFX).

1) For the studies of short term bactericidal activities, viable cell counts were determined until 4h at
concentrations which approximated the human serum levels after oral administration of 200 mg. The
bacterial killing for P. aeruginosa and E. coli were seen by 0.25h, and viable cell counts of P. aeruginosa
decreased more rapidly than E. coli in all three drugs. The bacterial killing for MRSA was most slowly.
The bactericidal activity of PZF X was superior to that of OFLX and was the same as that of CPFX against
P. aeruginosa and E. coli, and superior to that of OFLX and CPFX against MRSA, when the drug
concentrations were equal.

2) Upon an exposure to 8 MIC for 0.5h, the PAEs of PZFX, OFLX and CPFX against P. aeruginosa
were 4.2h, 3.1h and 2.8h, against E. coli were 2.2h, 1.9h and 1.5h and against MRSA were 1.7h, 2.0h and
1.2h, respectively. Upon an exposure to 2 MIC for 2h, the PAEs of PZFX, OFLX and CPFX against P.
acruginosa were 1.1h, 0.3h and 0.3h, against E. coli were 1.5h, 1.4h and 1.3h and against MRSA were
1.5h, 1.6h and 1.2h, respectively. The exposure to high level for short time produced longer PAEs in E.

coli and P. aeruginosa.



