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Pazufloxacin D & F I Fh

BMIER - LS T - B — i - RS - WILIE— - tE 5
B OH=ER - A - RE - EORE - BRHEL
Bt THEHRA SRS

—a—% )0 ZEeHE Epazufloxacin (PZFX) 4l % % B9 5Fffi % ofloxacin (OFLX), cipro-
floxacin (CPFX) , norfloxacin (NFLX) 3 & UFtosufloxacin (TFLX) % xBBZEH| & L THLBUHRET L,
TROKRER.

1) PZFXi3IZ 7 LIEMEH, Pseudomonas aeruginosa &t 7 7 AEMHE R UHBAERE I L
THIRILVWIEARY PV ER LT

2) PZFXIXEEFREED ¥ ) O » B RS M methicillin-resistant Staphylococcus aureus (MRSA)
&S aureusiZxt L, OFLX, CPFX X WEN, TFLXIZRCHMWHIE %R L 72, Escherichia
coli, Salmonella enteritidis, Proteus mirabilis, Proteus vulgaris, Morganella morganii, Haemophilus in-
fluenzae, Legionella sp. {25t $ APZFXDMICootd £0.054g/mITH V), P. aeruginosak Btrl3 &
AEDEIETOFLX L D BENHE N 2R L7,

3) PZFXOHENIMOF /0 ELFEk HHOEE RERE, ¢ MERNOK
RIBLAEZITRh o7 PZEXOHEHE 7 VA ) B L ) BREAI TR LM< 2 2P HS

SEPT. 1995

N7zo F72Mg*, Ca®* IRINBE DHIH S IZOFLX, CPFX & AR ICEFET L7z,

4) PZFXDOMICEMBCIE—3 L, ZOMBIERRREAN TH o7z, T-WEMBRIIRIZT
HETIE, BEKENZEAN RO SN, IMICU L TIXERE CRENIIER L,

5) PZFX{EHEE, E. coli KL-16i31/4MICTHAEDBERIL, IMICTERES#RE, REAED

B C¥ (WA

6) PZFXIZ & AR OFIREE XKD o 72,
7) PZFX®DDNA gyrase supercoilingi& M2 5t9 A HEERIE MICE L IZIZTHBELTEY,
BOWIHEMER R LE. — K, FAEIOF4MiREH*topoisomerase 1112333 5 BHZE{EH IZOFLX,

CPFX & D§§h o7,

8) PZFXII~ ™ AL BRREEIIT L, OFLXD#2~8fEh\ WV iEBME Y R Lo  7-IRIR
By, FRERERZ:, BTMEE I3 L CHOPZEXITEVAEMEE R L7,

Key words : PZFX, in vitro¥TH1ERH, in vivo UE{EH

Pazufloxacin (PZFX), ((-)-(S)-10 (1-Aminocyclopro-
pyl) -9-fluoro-3-methyl-7-0x0-2, 3-dihydro-7H-pyrido [1,
2, 3-de] [1, 4] benzoxazine-6-carboxylic acid) {3 E LL{LZ
TEB/ASHGEEM R TER SN za—F /0 %
EHEMEE TH L, AHIIB VA ERE T PRMAEZE
JNDHBEEBL RN R BICHABEINY,

BEICEANY VAT VRO10ME AR DT
KDZ2—F /U VENDCNERZVCCHEEEET 5,

4|, F4IIPZFXDMEFHEFME 2 D V> Tofloxacin
(OFLX), ciprofloxacin (CPFX). norfloxacin (NFLX) 3 &
U'tosufloxacin (TFLX) % x$ BBZEHI & L THRET 21T > 72,

I. EBMESLUHZE
1. fEREHR
PZFX, TFLX base, TFLX(3 & UL #F T ¥4 X &4

BHFERRTAR EN D DFF 2, OFLX (B—5%),
CPFX (/"1 T VE &), NFLX (BHME) ZHELD5
WHEL7-d D%, imipenem/cilastatin IPM/CS: BA R
), gentamicin(GM: > =z v 775 %) 3R m%H
Wiz,

2. ERBY

ICRA, HEME /-3, 488 5\ I35BEK~ T A
(BRZZAZ VY —B( X&) £ BV,

3. MEHOHE

UERTRED 7 7 LGHE, 75 ARMES & UK
[BE OB, &5 CIERD A (1988 ~19934F
5 #) 23t § A PZFX DU H S % OFLX, CPFX, TFLX,
NFLX (NFLXIZHEH#ERRIZ D W T) & BHRE L 72, 1F4&
HHE T AIENE B R EREFSE/INEEHIL S

*T930 BT TRHA2-4-1
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Pazufloxacin ) #l B 5 89 571 73

BERHEE (S > THE L, BIEEE I (EMueller Hin-
ton broth (MHB: RAF{L %), REZ M EIEH &I
Mueller Hinton agar (MHA: HBHbL%) # 6/ L 72, #iE
HEIZ10°CFU/ml & L 7z, 7 B Streptococcusd 13 gij B2 32
210 % FMAEARNMMHEB %, MICHIE ARE#IZ10% %
M RIMHA % F V72, Pseudomonas aeruginosald §ij 5L
EW120.4%KNOs 7R IIMHB % B> 72, ¥ 72 Haemophilus
influenzaelIRTEEEMLIZ N I ¥ (sigma) % 10ug/ml, B-NAD
(sigma) % 2pg/ml¥S A0 L 72 Brain heart infusion broth
(BHIB: %##f1t %) %, MICill%E B 5 #1%, Brain heart
infusion agar (BHIA: S Hf1L5) 5% # (2 Fildes enrichment
(Difco) 5% N 2 AV 72, Moraxella catarrhalisD 3 &,
BIEEW & L CBHIBIZBH LA 5% M, MICHE
By \IBHIA ICBIHALMEBE 2 5% N2 FV: 72, Legionella
sp. DFAEIL, FIEEEW®R, MICHEREHIZZENLFN
BCYE a broth without charcoal (Oxoid), BCYE a agar
without charcoal (Oxoid) £/ L 72,

BEME T AE NI, BEREEMICHIEERET
ZRSVOFEICET X, FHEEMBIZGAM broth (GAMB:
HKBE), MICHIEARE#IZGAM agar (GAMA: H k&
F)EHV, MAMEOEEL, BMKEEEE Forma
scientific anaerobic system: model 1024) % i\ 72,

4. FEDCRIZTHERFOR

PZFXDHIE NI R EF D8 « OFLX, CPFX
s L7,

1) E#ofEE

MHA, Heart infusion agar (HIA: % #fft2%), Nutrient
agar (NA: Bt #), Trypto-soy agar (TSA: HAF{LE),
BHIADSIEDIE % vy, BEHKIOME N RE L7z,

2) BEHE

MHBT—R&5#E LB %E, HEREA10°, 10°
10'CFU/ml& 7% 5 & 9 ABAIEH CHR LIE S = #E
L7z,

3) ke MOFEM

MHAR %+ — b7 L — 71, RBRE L7z 7 —
ViMiE%10, 20, 50%2% 5% & ) KEH % ECMHAR
#IZEmL, mEHEREEL .

4) HripH

MHA% #+— b2 L —7%, 1IN NaOH& %\ 31N HCI
PRV TMHAR S OpHE AR L, KEHOME %l
E L7,

5) Mg, Ca** iishn

MHAZ W, +— b7 L—7#HMg" & L TMgCly %,
Ca" & L TCaCla % ZNEN0~32mMBEM L, KEH O
HEHNEBE L,

5. REEH

1) MIC.:MBCO#ll%E

Nutrient broth (NB: ##f{tL5) T37C, —&EEL

E#%10', 10°CFU/ml& 25 L) BEAML, FigkE
DEX S ONBICHEE L 72, 18FHEEER, WIRMIC
BEORBOFEYEHEL TMICEZHIE L. RNTTN
TOEERBNDIBEE (5u) & EH % & % % VHIAFHRIC
&KL T37C, 18RFHERROREOREYBIEL,
120 =—DHEDEFDRDONL Do o B/NEHBRE
ZMBCE L7z, B ORROEDOMERA X2 X 10
CFU/mIT® o 72,

2) HHEMAIIRIZTEE

MHB T #i 5% 2 L 7= Staphylococcus aureus Smith, Esche-
richia coli NIH] JC-2 8 &£ U'P. aeruginosa IFO 3445%k %
MHBIZ10°CFU/mliZ %2 A kk#FfE L, 37C 2 T10°CFU/
mE TRE)FELR, FIEREOER ZHRML,
BRRRICERBXHIATR T B ClIE L7,

6. EERETFHEMBEICLDFEEHE

PZFX{EREF (1/4, 1 MIC: 2B§f) DE. coli KL-16 D
BEIZOWT, EEREFHEME (HILS-4500) TH
HelfTol, EFHEMBEOREBMERIIH /2o T, 15%
TIWE—=VTIVTNA N FINAE), 1%+ A3 LEE
(FIfeH%E) CEZR, 7V I — VEKR—EE#ES VT 3
VTERL, BFDEE SEEFLTo7

7. TEEOERFIEE

TEHETERA I H B W %, 3000rpm, 305 D[ TH)
10°CFU/mlIZig#ME L 720 S DH B % AMICIEE DEH| %
EUMHAFAR E120.1ml$ 0% 0 K1, 37°C T18E/
BER, BRI ou=— (HEER L0, @MHEED
BFEEAEH L7,

8. 1EFRME

1) DNA gyraselZxt$ AEE/EH

Sato" & D A Z# U T, novobiocin sepharose 6B 3
& U'heparin sepharose CL-6B% W2/ 771 =547 1
< b T T4 =& )HEEE ) SDNA gyraseZFFH L,
ABEZE Osupercoilingi&MEIITTA5F /0y EOREE
Remast L7z, BEROBEERIIUTOITE (7572,
1 unit(0.25ugPrelaxed pBR322 DNA % 1R T50 % su-
percoil & & A {EME) DDNA gyrase 20ul & RIGHE [relaxed
pBR322 DNA 0.5 g, 30mM Tris-HCI (pH7.5), 30mM
KCl, 6mM MgCl,, 1mM dithiothreitol (DTT), 2mM
spermidine-HCI, 3mM ATP, 0.1ug tRNA (E. coli)] 20 4,
B OVEERIME 100l % 2050, RIS %, 1% agaroseBEXUikE)
% 17> 72, Ethidium bromidef: &%, EEEE, 7 ¥
PX—%—TDNAE—Z % E&L, 50%RICHERRE
(IDsof) Z H i L 720 7 374 T Dethidium bromidefe
B2 L ADNADOKRHBRRIZ20ngTH - 72,

2) FH-MRRE FEtopoisomerase IIIZxt4 5 FHE/EH

Halligans® 6 D HFEICE L TTo 720 FEELZFHOM
BR#)500g% R EY F A HF—ICTHREL, &L T
rHEDHE, BEREIF A — Tl L TDNAY
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DL, K1) IVPICTik#E ¥/, NaClZ X TDNA
HEEAYBHSY, METERKEMNL, Biolex-70,
Hydroxylapatite, Blue sepharose® % 5 427 0<% b7 3
7 4 — %47\, DNA topoisomerase I % g8 L 72, A
DOEEVER relaxEHICH T HHETHRE L7, 1 unit
(0.25ug D supercoiled pBR322 DNA (AR Y — ) % 1#¢
Ml T4& CTrelax ¥ A &M OF 4F MR H kK
topoisomerase II 20l & RIG # [super coiled pBR322
DNA 0.5 pg, 50mM Tris-HCI (pH7.5), 100mM KClI,
10mM MgCl,, 0.5mM dithiothreitol (DTT), 1mM ATP]
20ul, ROEF W10 & 203 B LK, 1% agaroseER
KB AT o770 &5 Zethidium bromidef %, EEHK
%, 7YV M A—%—TDNAY— 2 4 %E& LIDsofE %
BH L7, % BAETDethidium bromide & I2 & %
DNADOMHERFIZ20ngTH o 72,

9. EERMBRYIE AT HIEFENR

1) Y RALHES

KB ZHIATARIZTI7C, 18BFRIMEER, 5% gas-
tric mucin CEHLF) MICFIEOREL 5 L) BEL,
Z00.5ml%E <7 A (1100 DEBEAICEREL 2. %
B, E coli TK-16 R U'S. pneumoniae D-289 13 B BB
BB L TR o, ARG 15 1%120.5% methyl
cellulose (MC: E8ALZ) I2& L CT1E, #O&KRS L7,
S. prewmoniae D-289 D354, Y1, ERFRKIC2ERS
L7 & 7HRDEFFILE S 5, Litchfield-Wilcoxonik®
\Z & Y EDsofl (mg/mouse) R U ZDEFHBRAZHH L
72

2) v AN R RS

SR ERH |Z Klebsiella pneumoniae Y-41, P. aeruginosa S-
4068 % VY, A7 74 % — (hARBILIT##kAEH) T
#10° CFU/mIOHEH % 1.0kg/cm’ DES TH 4057 %
T A (18 9~35[0) ICEBRF S E2, 2 BP
aeruginosa® 34, HEEZ 4 B #TZcyclophosphamide (3&

B % R 3) 250mg/ kg% 10, BEAKS L7 K
preumoniael& B T3 & %] 0.1mg/mouse 1 H2[H 3H
B, =t 6MEOHG L7, P aeruginosa &G TIIEKG: 4
T V6B %12 & H] 0.5mg/mouse ¥ O S L7z, i
B RE LR THROEFER UM A 5 OBRERTHE
L7

3) < ARG

WM< X (1EE100C) OBERAIZH10°H 5 it
10°CFU/mID B #0.1ml% v 7 AfREONHIEAL, 4
BERRERZ 7 L U A THEL TRELERIEL, A
WIRRY 48 X U6RERITE, H BV iE 4B X U24EFRRIC,
0.25% % \30.5mg/mouse ¥ F K5 L7z, WBEHDED
HFE IR LA EOBANERBTITo 2. 2BEA
AEBRIELHE L, ABAEREMATREYFAX
HEEARL, HIAFAREHREICTHE L7,

4) <TIARTRE

1% ) H4°v (FIesiZE) &R 1% 7 % 3/ B (Difco)
PEUEBAEWIC, S aureus F-1304 DBHIB—7iE#
WA %E&E, FOETO0.1ml(4.0X 10° CFU/mouse) %
7R (186 ~110) OFHETICEE L 72, EFIIR
Yeq, 6EFRIEO2[E, 0.063, 0.25, 1.0mg/mouse% &
O 5 L7z, ERHRIIBELSREHMBEIITY AFEK
BrHEE BETAELHEL EHRRHEOERZ
100% & L 7B EFIR S HOBRBEEMEILTRL,

I. ¥ B & 28

1. MMEAXRY bV

FEM s 7 LEEE, 77 AREERUERAEREOE
HERRIZA§ A PZFXDHE S %, OFLX, CPFX, NFLX,
TFLX & (B L7z, EDOFEFR % Table 1~31IR T,
PZFXIIFRME S 7 LEMHE, 77 ABREE R UTHER
HHEIGAVIEDZREL, BEVWIREARY MVER
L7:e KEID T 7 LIGHEBEICT AHUE I, TFLX
(2455 TV 7258, staphylococei TIEINFLX, OFLX &

Table 1. Antibacterial spectrum against Gram-positive bacteria
MIC (ug/ml)
Organism - - ; - - -
pazufloxacin ofloxacin ciprofloxacin norfloxacin tosufloxacin
Staphylococcus aureus FDA 209P 0.20 0.39 0.20 0.78 0.05
Staphylococcus aureus Terashima 0.20 0.39 0.39 1.56 0.05
Staphylococcus aureus Smith 0.20 0.39 0.39 1.56 0.025
Staphylococcus epidermidis 11D866 0.20 0.39 0.20 0.78 0.05
Streptococcus pyogenes S-8* 1.56 0.78 0.20 1.56 0.10
Streptococcus pneumoniae Cook* 1.56 0.78 0.20 1.56 0.10
Streptococcus pneumoniae 11ID552* 1.56 1.56 0.39 3.13 0.39
Streptococcus pneumoniae 11ID553* 1.56 1.56 0.39 3.13 0.20
Enterococcus faecalis 11ID682 0.78 0.78 0.39 0.78 0.20
Bacillus subtilis ATCC6633 0.20 0.10 0.20 0.78 0.05

Inoculum size: one loopful of bacterial suspension (108 CFU/ml)
Medium : Mueller-Hinton agar (MHA; Eiken)
(*MHA supplemented with 10% sheep blood)
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NENTBY, streptococci TIZOFLX & IZIZFE%ETH -
Tro 7 LEMBEBEIIX LT, 13&AEDOHEMETOFLX,
NFLX & D BN TV 7z, BRI EEE 25 LPZFXIZTFLX
I W&o TWwizAS, OFLXE IZIZRAI%EDIHBEH%ZRL,
NFLX & D ER T\ 7z,

2. ERPRSEEMEIIAT S B IRZ S

FalR 9 BE27 B 12608k 12X ¢ A PZFXDILHE 1 %
OFLX, CPFXR U'TFLX & H# L 72 (Table 4),
Staphylococci l2 X L, PZFXIZOFLX, CPFX It <&
nTwr, /0 EREZ Mmethicillin resistant S. au-

reus (MRSA) (231§ 5 KA DMIC50130.394g/mITH 1),
OFLX, CPFX™0.78ug/ml, 3.13ug/ml & h b ENLTH Y,
TFLXD0.2pg/mlIR CHEWIE N 2R L7z, 7244
® OFLX fit ¥ S aureus (OFLX MIC: =6.25 pg/ ml,
MICy0:100pg/ml) t23F § % MICootd 2542/ ml T d - 72,
Staphylococcus epidermidis {23+ L TIZOFLX & 0 & 1,
CPFX L A% T o 72, Streptococcus pnewmoniae, Strepto-
coccus pyogenes\Zxf L T, PZFXIZTFLX, CPFX& 045 o
72h%, OFLX L IZIZE%EDOME N 2R L7,

77 LEEE DA, E coli Salmonella enteritidis,

Table 2. Antibacterial spectrum against Gram-negative bacteria

) MIC (ug/ml)
Organism - - - - - -
pazufloxacin ofloxacin ciprofloxacin norfloxacin tosufloxacin
Escherichia coli NIH] 0.0125 0.025 0.00625 0.025 0.0125
Escherichia coli NIH]J JC-2 0.025 0.05 0.0125 0.05 0.0125
Salmonella paratyphi 1ID605 0.025 0.025 0.00625 0.0125 0.0125
Salmonella schottmuelleri 1ID607 0.0125 0.025 0.00625 0.025 0.00313
Shigella sonnei EW33 0.0125 0.025 0.00625 0.025 0.00625
Shigella boydit EW28 0.025 0.05 0.00625 0.05 0.00313
Shigella flexneri 1ID642 0.025 0.05 0.0125 0.05 0.00625
Citrobacter freundii IFO12681 0.0125 0.0125 0.00625 0.0125 0.00313
Klebsiella pneumoniae 11D875 0.05 0.05 0.0125 0.05 0.025
Klebsiella prneumoniae ATCC10031 0.0125 0.0125 0.00625 0.025 0.00625
Enterobacter aerogenes 11D972 0.0125 0.0125 0.00625 0.025 0.00313
Enterobacter cloacae I1ID977 0.025 0.025 0.0125 0.025 0.025
Enterobacter cloacae 11D3320 0.025 0.0125 0.00625 0.05 0.0125
Serratia marcescens 11D620 0.05 0.20 0.025 0.10 0.10
Serratia marcescens 11D3736 0.10 0.39 0.10 0.20 0.20
Proteus mirabilis IFO3849 0.05 0.39 0.10 0.20 0.20
Proteus vulgaris 11ID874 0.025 0.10 0.025 0.10 0.05
Proteus vulgaris IFO3851 0.05 0.10 0.025 0.05 0.10
Morganella morganii 11ID602 0.025 0.10 0.0125 0.05 0.025
Providencia rettgeri IFO13501 0.0125 0.025 0.0125 0.05 0.025
Pseudomonas aeruginosa NCTC10490 0.05 0.20 0.025 0.20 0.025
Pseudomonas aeruginosa IFO3445 0.20 0.39 0.10 0.78 0.10
Inoculum size: one loopful of bacterial suspension (10° CFU/ml)
Medium : Mueller-Hinton agar (MHA; Eiken)
Table 3. Antibacterial spectrum against anaerobic bacteria
MIC (ug/ml)
Organism pazufloxacin ofloxacin ciprofloxacin norfloxacin tosufloxacin
Peptostreptococcus variabilis ATCC14955 1.56 1.56 0.78 12.5 0.39
Peptostreptococcus asaccharolyticus WAL3218 6.25 6.25 3.13 6.25 0.39
Peptostreptococcus magnus WAL2508 0.78 0.39 0.39 1.56 0.10
Peptostreptococcus prevotii GAI0444 50 25 6.25 25 0.78
Clostridium perfringens WAL3503 1.56 0.78 0.78 3.13 0.20
Clostridium difficile GAI0286 6.25 6.25 6.25 25 1.56
Bacteroides fragilis ATCC25285 3.13 0.78 3.13 25 0.20
Bacteroides fragilis GAI0004 3.13 1.56 3.13 25 0.20
Bacteroides vulgatus GN11479 3.13 1.56 12.5 100 0.39
Bacteroides vulgatus WAL1887 1.56 1.56 12.5 100 0.39
Bacteroides thetaiotaomicron WAL3304 6.25 6.25 12.5 100 0.78
Bacteroides thetaiotaomicron WAL2926 6.25 6.25 12.5 >100 0.78

Inoculum size: one loopful of bacterial suspension (105 CFU/ml)

Medium : GAM agar (Nissui)
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Table 4-1. Antibacterial activity of pazufloxacin against clinical isolates
Organism No. of strains Ant;;):flinal R?J;Igg,? f MIC;,? MIC,y,?
pazufloxacin 0.10~0.39 0.20 0.39
Staphylococ 54 ofloxacin 0.20~0.78 0.39 0.78
yiococeus aureus ciprofloxacin 0.20~1.56 0.39 0.78
tosufloxacin <0.013~0.20 0.05 0.10
pazufloxacin 0.10~25 0.39 125
Methicillin resistant 110 ofloxacin 0.10~100 0.78 50
Staphylococcus aureus ciprofloxacin 0.10~ >100 3.13 >100
tosufloxacin 0.013~ >25 0.20 >25
pazufloxacin 0.78 ~ >100 12.5 25
Ofloxacin resistant® 7% ofloxacin 6.25~ >100 50 100
Staphylococcus aureus ciprofloxacin 6.25~>100 100 >100
tosufloxacin 1.56~ >25 12.5 >25
pazufloxacin 0.10~0.78 0.20 gi;g
. L ofloxacin 0.10~0.78 0.39 .
Staphylococcus epidermidis 45 ciprofloxacin 0.05~0.78 0.20 0.39
tosufloxacin 0.013~0.10 0.05 0.10
pazufloxacin 0.10~12.5 0.20 6.25
Methicillin resistant 31 ofloxacin 0.10~12.5 0.39 12.5
Staphylococcus epidermidis ciprofloxacin 0.05~50 0.20 12.5
tosufloxacin 0.025~12.5 0.05 6.25
pazufloxacin 0.78~6.25 1.56 3.12
ofloxacin 0.78~3.13 0.78 1.5
Streplococcus pyogenes 25 ciprofloxacin 0.20~1.56 0.39 156
tosufloxacin 0.10~0.39 0.20 0.20
pazufloxacin 1.56~3.13 3.13 3.13
. ofloxacin 0.78~1.56 0.78 1.56
Streptococcus agalactiae 18 ciprofloxacin 0.39~0.78 0.78 0.78
tosufloxacin 0.20~0.39 0.39 0.39
pazufloxacin 1.56~6.25 1.56 3.13
. ofloxacin 0.78~3.13 1.56 1.56
Streptococcus pneumoniae 25 ciprofloxacin 0.39~3.13 0.78 0.78
tosufloxacin 0.10~0.39 0.20 0.20
pazufloxacin 1.56~6.25 3.13 3.13
. ofloxacin 0.78~6.25 3.13 3.13
Enterococcus faecalis 53 ciprofloxacin 0.39~3.13 0.78 1.56
tosufloxacin 0.10~0.78 0.39 10.39
pazufloxacin 0.013~0.20 0.025 0.05
Escherichia coli 47 ofloxacin 0.006~0.10 0.025 0.05
schenciia cot ciprofloxacin 0.003~0.20 0.013 0.05
tosufloxacin 0.006~0.10 0.013 0.025
pazufloxacin 0.013~0.025 0.025 0.025
e ofloxacin 0.025~0.10 0.10 0.10
Salmonella enteritidis % ciprofloxacin 0.006 ~0.025 0.025 0.025
tosufloxacin 0.006 ~0.05 0.05 0.05
pazufloxacin 0.025~0.39 0.10 0.39
. .. ofloxacin 0.05~1.56 0.20 0.78
Citrobacter freundis % ciprofloxacin 0.006~0.78 0.025 0.78
tosufloxacin 0.003~0.39 0.05 0.20
pazufloxacin 0.013~0.39 0.05 0.20
. . ofloxacin 0.025~0.39 0.10 0.39
Kiebsiclla pneumoniae 48 ciprofloxacin 0.006 ~ 0.20 0.05 0.10
tosufloxacin 0.013~0.39 0.05 0.10
pazufloxacin 0.025~0.10 0.05 0.10
ofloxacin 0.05~0.39 0.10 0.20
Enterobacter cloacae 25 ciprofloxacin 0.006 ~ 0,05 0.013 0.05
tosufloxacin 0.013~0.05 0.025 0.05
pazufloxacin 0.025~6.25 1.56 3.13
: ofloxacin 0.10~25 3.13 12.5
Serratia marcescens 63 ciprofloxacin 0.025~6.25 1.56 3.13
tosufloxacin 0.025~6.25 0.78 6.25
pazufloxacin 0.025~0.05 0.025 0.05
b ofloxacin 0.05~0.39 0.10 0.20
Proteus mirabilis 25 ciprofloxacin 0.013~0.05 0.025 0.025
tosufloxacin 0.05~0.20 0.10 0.20

a): pg/ml  b): ofloxacin MIC =6.25 pug/ml

Inoculum size: one loopful of bacterial suspension (105 CFU/ml)
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Table 4-2. Antibacterial activity of pazufloxacin against clinical isolates

: . Antibacterial Range of a
Organism No. of strains nalgents MIgC” MIC,® MIC,,?
pazufloxacin 0.013~0.025 0.025 0.025
. ofloxacin 0.025~0.20 0.10 0.10
Proteus valgans 2 ciprofloxacin 0.006 ~0.025 0.025 0.025
tosufloxacin 0.013~0.10 0.05 0.10
pazufloxacin 0.013~0.05 0.025 0.025
" ofloxacin 0.025~0.39 0.10 0.20
Morganella morganii 25 ciprofloxacin 0.013~0.025 0.013 0.025
tosufloxacin 0.013~0.39 0.10 0.20
pazufloxacin 0.013~1.56 0.05 0.39
. ofloxacin 0.025~1.56 0.39 1.56
Proteus retigen 24 ciprofloxacin 0.006 ~ 0.39 0.05 0.39
tosufloxacin 0.013~1.56 0.10 0.10
pazufloxacin 0.10~100 0.39 1.56
. ofloxacin 0.20~ >100 1.56 6.25
Pseudomonas aeruginosa 116 ciprofloxacin 0.025~100 0.20 0.78
tosufloxacin 0.025~ >25 0.39 1.56
pazufloxacin 0.20~0.78 0.39 0.39
. . 9 ofloxacin 0.39~3.13 1.56 1.56
},"s‘;‘l’j;(‘jn"; ,f:j‘jzar';;ms . 23 ciprofloxacin 0.10~0.39 0.20 0.39
tosufloxacin 0.20~0.78 0.39 0.78
imipenem 12.5~>100 25 50
pazufloxacin 0.39~ >100 3.13 50
Gentamicin resistant® oﬂoxacm ) 1.56~ >100 12.5 100
: 46 ciprofloxacin 0.20~100 1.56 50
Pseudomonas aeruginosa tosufloxacin 0.20~ >25 1.56 >25
gentamicin 6.25~ >100 100 >100
pazufloxacin 0.20~100 1.56 3.13
. . ofloxacin 0.39~ >100 6.25 12.5
Burkholderia cepacia % ciprofloxacin 0.20~100 3.13 6.25
tosufloxacin 0.10~ >25 1.56 6.25
pazufloxacin 0.20~6.25 0.78 6.25
. are ofloxacin 0.39~100 1.56 25
Alcaligenes faecailis 25 ciprofloxacin 0.20~50 0.78 50
tosufloxacin 0.10~>25 3.13 >25
pazufloxacin 0.39~3.13 1.56 3.13
L ofloxacin 0.78~6.25 3.13 6.25
Xanthomonas maltophilia 2% ciprofloxacin 0.78~6.25 3.13 6.25
tosufloxacin 0.10~6.25 0.78 6.25
pazufloxacin 0.025~0.78 0.39 0.39
. . ofloxacin 0.05~0.78 0.20 0.78
Acinetobacter calcoaceticus 25 ciprofloxacin 0.025~0.78 0.20 0.78
tosufloxacin 0.006~0.10 0.05 0.10
pazufloxacin 0.013~0.05 0.025 0.025
o ofloxacin 0.025~0.05 0.05 0.05
Haemophilus influenzae 2 ciprofloxacin 0.013~0.025 0.025 0.025
tosufloxacin 0.006 ~ 0.025 0.006 0.013
pazufloxacin 0.025~0.10 0.05 0.05
. ofloxacin 0.10~0.20 0.10 0.10
Moraxella catarrhalis 25 ciprofloxacin 0.05~0.10 0.10 0.10
tosufloxacin 0.013~0.025 0.025 0.025
pazufloxacin <0.006 ~0.025 0.013 0.025
Legionell 13 ofloxacin 0.025~0.10 0.05 0.05
g10melia Sp. ciprofloxacin 0.013~0.05 0.025 0.05
tosufloxacin <0.006 ~0.025 <0.006 0.013
pazufloxacin 6.25~ 6.25 6.25
L e ofloxacin 12.5~ 12.5 12.5
Clostridium difficile 2 ciprofloxacin 12.5~ 12.5 12.5
tosufloxacin 1.56 ~ 1.56 1.56
pazufloxacin 1.56 ~ >100 3.13 6.25
. .. ofloxacin 0.78 ~50 1.56 3.13
Bacteroides fragilis 7 ciprofloxacin 1.56 ~ 50 3.13 12.5
tosufloxacin 0.10~6.25 0.20 0.78
pazufloxacin 0.78 ~50 6.25 50
ofloxacin 0.20~50 6.25 25
Peptostreptococcus sp. 43 ciprofloxacin 0.20~12.5 1.56 6.25
tosufloxacin 0.05~1.56 0.39 1.56

a): ug/ml  ¢): imipemem MIC =12.5 ug/ml  d): gentamicin MIC Z6.25 ug/ml
Inoculum size: one loopful of bacterial suspension (10 CFU/ml)
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Proteus mirabilis, Proteus vulgaris, Morganella morganii, H.
nfluenzae, M. catarvhalis, Legionella sp. (2t 3 5 PZFX D
MICootd, =0.05ug mITH Y, s@GPLH 2R L 72,
FoAbO3 LA L ORI L TOFLX L D B, %<
DR TCPFX & [ D4 J) &k L 720 E. coli, Citro-
bacter freundii, Entevobacter cloacaec ClI TFLXASPZFX & )
BEALT 72D, Proteusl®, M. morganii CIEPZEX D F A3
TFLX & g ) 2 < L7z Serratia marcescens\Z xf
T AARADOMICyld %2 en ¢, CPFX A% D313,/ ml
o L7z PoaeruginosalZAt L Tld, TFLX, CPFX & [4]
ETdH - 72, Imipenemif P (IPM MIC: =212.5.¢/ml) P.
aeruginosal 24k L, PZEXDMICo,130.39:g ml 2 OFLX D
156 ml & DAL/ ) & L 72, £ 72Gentamicin
fif £ (GM MIC: =6.25 ng/ ml) P aeruginosa |2 4f L,
PZEXDMICoold 50/ ml & 2220 F L CTur 729, CPFX
Ll odiE ) Ao Lz 7 K B JESERE I O Burkhol-
deria cepacia, Alcaligenes taecalis, Xanthomonas maltophilia
20§ A PZEXDHLE JJ (MICy,) [ FCPFX, OFLX & ) #1

T 7o WESTEE O Bacteroides fragilis, Peptostreptococcus

B2t 9 4 ARANOMICo01d6.25u¢/ml, 50,g/mlTH
OFLX & (ZIZEFH DI N &L 72

3. PUE T 2T AN 1 0§

Table 5—=712/x L7- 2 & (, PZEXDHUH i) &
[k, Sthofs, HEe, ¢ MusEmo gl

EAEZT oz, HEHipHD 5
a7 v A )£ EEMEE TR < R b
7z (Table 8). AADILHE DI,

FINTHLo ¥ /1 > FEREE

1 REEH
1) MIC & MBC

ST, PZRX OHE

A AR &

4 ~8mM UL E D Mg,
[ F L7 (Table 9),

PZEX®OMIC & MBCld Table 10128 L7228 (132~
L, FOMEEMIEFM TS > 72, OFLX, CPFX{

o) b 2 i) & /s L 72

2) HEREAAR D R R
PZFXIZOFLX, CPFX & [a] £k (2
fetrny e A TER 2R L 72s
R R AR 4910~ 10 R

VTN E D R
AKANET MICLLET, 1R
b 24, RV EE

ER A S S P oaeruginosa IFO 34458k TIE AF

132 MICKL EC245 R 4% £ THIEMz IR 72h%,

OFLX,

CPEXTI{Z2 MI C'F}@i“‘glﬁf)fg.ﬂ&’) HAL7z(Fig. 1),

5. AR A PR

Sk B R

PZFX % E. coli KL-16(Z ﬁfﬁﬁ’éﬁf Ry DR RELAL %

AR UM E TR L 72,

1/4 MIC(0.0125/:¢ ml)
Fig. 20D, ElZ/pRL7- 2k
HEREE S A7

6. M E O IR R

PZEX D R (3, Table 11

Table 5. Effect of various medium on antibacterial activity

FORER A Fig 21277,
-?ﬁwu@E%L

1 MICTIZ
75 53 544% X° mini-cell

R L7kl

MIC (pg/ml)
Agent Medium S. aureus E. coli P. aeruginosa
FDA209P NIHJ JC-2 IF03445
HIA 0.20 0.025 0.20
BHIA 0.39 0.025 0.20
Pazufloxacin NA 0.20 0.025 0.20
TSA 0.20 0.025 0.20
MHA 0.20 0.025 0.20
HIA 0.39 0.025 0.78
BHIA 0.39 0.05 0.78
Ofloxacin NA 0.39 0.05 0.78
TSA 0.39 0.05 0.78
MHA 0.39 0.05 0.39
HIA 0.20 0.0125 0.10
BHIA 0.39 0.0125 0.10
Ciprofloxacin NA 0.20 0.0125 0.10
TSA 0.20 0.0125 0.10
MHA 0.20 0.0125 0.10

Inoculum size: one loopful of bacterial suspension (10" CFU/ml)

Medium - HIA : heart infusion agar (Eiken)
BHIA: brain heart infusion agar (Eiken)
NA : nutrient agar (Eiken)
TSA : trypto-soy agar (Eiken)
MHA : Mueller-Hinton agar (Eiken)
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Table 6. Effect of inoculum size on antibacterial activity
Organism Inoculum size : MIC (/‘g-/ ml) : :
(CFU/ml) pazufloxacin ofloxacin ciprofloxacin
8
S. aureus igﬂ‘ 838 0.39 0.39
FDA209P . 0.39 0.20
10* 0.20 0.39 0.20
. 108 0.025 0.05 0.0125
N ic2 106 0.025 0.05 0.0125
104 0.0125 0.025 0.0125
8
P. aeruginosa }86 839 0.78 0.20
IFO3445 .20 0.39 0.10
104 0.10 0.20 0.05
Inoculum size: one loopful of bacterial suspension
Medium : Mueller-Hinton agar (Eiken)
Table 7. Effect of human serum on antibacterial activity
: Serum MIC (ug/ml)
Organism o - - - -
(%) pazufloxacin ofloxacin ciprofloxacin
0 0.20 0.39 0.20
S. aureus 10 0.20 0.39 0.20
FDA209P 20 0.20 0.39 0.20
50 0.39 0.39 0.20
0 0.0125 0.025 0.00625
E. coli 10 0.0125 0.025 0.00625
TK-16 20 0.0125 0.025 0.00625
50 0.0125 0.025 0.00625
0 0.20 0.39 0.10
P. aeruginosa 10 0.20 0.39 0.10
IFO3445 20 0.39 0.39 0.10
50 0.78 0.78 0.20
Inoculum size: one loopful of bacterial suspension (105 CFU/ml)
Medium : Mueller-Hinton agar (Eiken)
Table 8. Effect of medium pH on antibacterial activity
» MIC (ug/ml)
Organism pH pazufloxacin ofloxacin ciprofloxacin
6.0 0.20 0.39 0.39
S. aureus 6.5 0.20 0.39 0.20
. 7.0 0.20 0.39 0.20
FDAZ209P 7.5 0.39 0.39 0.20
8.0 0.78 0.39 0.20
6.0 0.025 0.05 0.025
E. coli 6.5 0.025 0.05 0.0125
. 7.0 0.025 0.05 0.0125
NIHJ JC-2 7.5 0.05 0.025 0.00625
8.0 0.05 0.025 0.00625
6.0 0.20 0.78 0.20
P ; 6.5 0.20 0.39 0.10
Iﬁggzg’”"” 7.0 0.20 0.39 0.10
7.5 0.39 0.39 0.10
8.0 0.78 0.39 0.10

Inoculum size: one loopful of bacterial suspension (10 CFU/ml)
Medium : Mueller-Hinton agar (Eiken)
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A HE B A 2 e AR
72,

T VEHIBECE

1) DNA gyrasel 2233 AHEEH

SHFED B L 72DNA gvraseDsupercoilingif %4 |2
A LPZEXO HEEH & i BESE &) X e L 720 g
D5 {5 H OFLX, CPFX L [ k%, PZFXIZDNA gyraselZxf
FTLMEERZ R L, &SRR TOMSEREMICH &
ZITHB L TvaZz (Table 12) -

<13X10'~<9.1XxX10"Tdh»

H4Table 1312 L7z 2 & (A BBFER OOFLX, CPFX &
D begh o 7o F 72 BWIR S topoisomerase T4}
T AHMHE(EH O X (IDs0) & Table 121278 L 72E. coliffy
sk DODNA gyraseDsupercoiling{& 124§ 2 HEER
56 X (IDsy) TR L 72 £l (selectivity) (X PZEX D F 73
OFLX, CPFX & h K& D o7z,

8. EERAYGLE |20 T A R R

1) 7Y AEGREGE

7 AL B IRGSE |23 T D PZEX DG RN & OFLX,

2) R K topoisomerase 249 4 [HEAEH CPFX, NFLX & OFTFLX & Fe#z L 72, £ DO #E & % Table
PZEX D 1By B th # topoisomerase 111233 5 [HE(E 14ZRd,
Table 9. Effect of Mg?* or Ca’* on antibacterial activity
MIC (ug/ml)
. mM added - - - ;
Organism (Mg?* or Ca?*) pazufloxacin ofloxacin ciprofloxacin
Mgg. Cag‘ Mg2+ Calt Mg2+ CaZ+
0 0.20 0.20 0.39 0.39 0.20 0.20
1 0.20 0.20 0.39 0.39 0.20 0.20
2 0.20 0.20 0.39 0.39 0.20 0.20
S. aureus FDA209P 4 0.20 0.20 0.39 0.39 0.39 0.20
8 0.39 0.20 0.78 0.78 0.39 0.20
16 0.78 0.39 1.56 0.78 0.78 0.39
32 1.56 0.78 3.13 1.56 1.56 0.78
0 0.025 0.025 0.05 0.05 0.0125 0.0125
1 0.025 0.025 0.10 0.05 0.0125 0.0125
2 0.025 0.025 0.10 0.05 0.025 0.0125
E. coli NTH] JC-2 4 0.025 0.025 0.20 0.05 0.025 0.0125
8 0.05 0.025 0.20 0.05 0.05 0.025
16 0.10 0.05 0.39 0.10 0.05 0.05
32 0.20 0.05 0.78 0.20 0.10 0.10
0 0.20 0.20 0.78 0.78 0.10 0.10
1 0.20 0.20 0.78 0.78 0.20 0.39
2 0.39 0.20 1.56 1.56 0.20 0.39
P. aeruginosa 1F03445 4 0.39 0.39 1.56 1.56 0.39 0.39
8 0.78 0.39 1.56 1.56 0.39 0.78
16 1.56 0.39 3.13 1.56 0.78 0.78
32 1.56 0.78 6.25 3.13 1.56 0.78
Inoculum size: one loopful of bacterial suspension (10° CFU/ml)
Medium : Mueller-Hinton agar (Eiken)
Table 10.  MIC and MBC of pazufloxacin, ofloxacin and ciprofloxacin
. Inoculum size MBC/MIC (ug/ml)
Organism e . -
(cells/ml) pazufloxacin ofloxacin ciprofloxacin
. o N 1.2x 10 0.20/0.20 0.39/0.39 0.20/0.20
S awreus FDA209T 1.2 x 10° 0.39/0.20 0.78/0.78 0.39/0.39
: . 1.9 x10* 0.025/0.025 0.05/0.05 0.0125/0.0125
E. colif NIHJJC-2 1.9x10° 0.05/0.05 0.05/0.05 0.025/0.025
. . 5.0 x 10 0.39/0.20 1.56/0.78 0.20/0.10
D Y110 . c
P. aeruginosa 1F03445 5.0 x 10° 0.78/0.39 313/1 56 0.78/0.39

Medium: nutrient broth (Eiken)
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Fig. 1. Bactericidal activity of pazufloxacin and other quinolones.
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PZFXiZ, S. pneumoniaef&|Zxt LT, TFLXX h 4% -
7=%%, CPFX. NFLX & D fE, OFLX & A% DiGHEBHR
7~ L72o MRSA. Proteusl®, S. marcescens, P. aeruginosa
TIXHECEAID R S BN, OFLXDOH)2~ 85D\
GHEMEET R L, 209 bF /0y EREZHHEDS.
marcescens W-217 (OFLX MIC: 3.13/1g/m1), P. aeruginosa
S-916 (OFLX MIC: 12.5ug/ml) {238 L TAAJIZOFLX &
D2fELl EENGENREEY R LT, £75S aureus &

P. aeruginosa®ift &g 23+ L T b ARSI HBE A b &
LIENTHEDIRET R L

2) v AN ARG

< v A MG 23R G (2 3F § B PZFX DG RN #: % OFLX,
CPFX, NFLX R ' TFLX & W# L 720 & D45 F % Table
1512 T K. pneumoniae Y-41 DA, HHFEE T
NFLXZ BV T T OEAIH80~89% T, HAIMIIK
EREIR SN o 72h, BREFRIIPZFXD53% Mk

A:Normal, B,C:1/4MIC,2h, D,E:1MIC, 2 h, Bar represents 1 ym

Fig. 2. Morphological alteration of Escherichia coli K1-16 exposed to pazufloxacin.

Table 11. Frequency of mutational resistance

Mutation frequency (at 4 x MIC)
Organism . - - - - -

pazufloxacin ofloxacin ciprofloxacin norfloxacin tosufloxacin
S. aureus Smith <5.5x107° <5.5x107° <5.5x107? <5.5x107° <5.5x107°
E. coli TK-16 <6.6x10°10 4.7x107° <6.6x10°10 6.6x10°10 <6.6x10°10
K. pneumoniae Y-41 <1.3x10"° <1.3x10°° <1.3x107° <1.3x10°° <1.3x10°°
S. marcescens 11D620 <9.1x10°10 1.1x10-8 <9.1x10°1° <9.1x10°1 <9.1x10°1°
P. mirabilis T-111 8.7x10°10 1.7x107° 4.3x10°10 <4.3x10°1° <4.3x10°10
P. vulgaris T-319 <5.0x10°1° <5.0x10°10 <5.0x10"10 <5.0x10°1° <5.0x10-°1
P. aeruginosa S-68 5.8x107* 7.9%x107° 2.4x10°8 2.1x10-8 3.7x10°8
P. aeruginosa S-406 <5.0x10°10 <5.0x10°10 <5.0x10°10 <5.0x10°10 <5.0x10°1°
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bEN, XK\WTTFLX, OFLX, CPFX®JIET, NFLX Tt
ECREEINL o7, P aeruginosa S-406 Gz DA,
EAR, BRERILIZPZFXA 4% TRLBVHIELTL
720 RV TCPFX, TFLX, OFLX, NFLXDJET® - 77,

3) v ASREERG

T ARG 3T T A PZFX DG B R % OFLX,
CPFX, NFLX % OTFLX & le# L 72, % D #s B % Table
161278 T WTNDIFE bPZFXIX G BEILERIFRIR 5 B
LD 3~5logNHEBBLH A SN, SRVIEENENDD
b, B, 0.4mg/mouseF OS5 ( P. aeruginosafR
PR GeEF) 2B R O BB A HPLCHEE  CHIE L 72 &
5, PIFXHE& b & 14.7+3.4ug/g, 2R\ TOFLX A
8.0+3.7ug/g, CPFX#%3.7+1.9ug/gTdH > 7,

4) <UAERTIRE

T ARTRE 2T APZFX DEEL R % OFLX,
CPFX, NFLX R U'TFLX & (B L 72, % D#ER % Fig. 312
R o PZFXWRZRGEBIKE L THWIEENENAL R
YA

I % =
AE, —2—F%F /0 RERIMEEPZFXOMIHE MY

i |2 2\ TCPFX, OFLX, NFLX & OFTFLX & o8 # #|
& LMET L7zo PZFXIZ 7 7 LI MHE, P. aeruginosa’ &
77 AEMERUBRER I L THEWITEELE S 5
L, BLVWIIEAXRY PLERL7,

BRIRBED 7 7 LIGHR A § 5 PZFXDOHLE T iE
MRSA % & & StaphylococcusB 123t L, TFLXL W% 5 3
DD, OFLXL WENTEBY, Streptococcusld 123t L Tl
OFLX & 12IZR%E TH - 7z, M H Tid, Enterobacte-
riaceae DS AE & H. influenzae, M. catarrhalis, Legionella
sp. (23T % KHI OMICoold £0.05,¢/ml TOFLX & ) &
N, & OWETCPFX L IZIZAEDOMEN %R L7,
S. marcescens |2 ¥f 3 5 PZFX D MICqo X CPFX & [6] % O
3.13ug/ml T Y, fliDEnterobacteriaceaelltR5% & &
Molz, ¥/ 0 VERKSMS. marcescensHF Dgyrasel
39 5 EROBEEER (IC50) 1358 <Y, ¥/ 0 YEDHR
OV EERIZRRLF DI AEEDOEE B LS LT
WBEDLDEEZ NI, P oaeruginosalZxT L TIEPZFX
DMICy0ld1.56ug/ml & TFLX & % T, OFLX?D6.25ug/
ml& W ENT72, Imipenemfit P, aeruginosatZid,
Thox /o g EMRTFLRMENE R Lz, ik

Table 12. Inhibitory effect of pazufloxacin and other quinolones against supercoiling activity of gyrase

. MIC* IDSO**
Organism Agent (ug/ml) (ug/ml)
pazufloxacin 0.025 0.68
ofloxacin 0.025 0.70
E. coli KL-16 ciprofloxacin 0.00625 0.35
norfloxacin 0.025 0.80
tosufloxacin 0.00625 0.28
pazufloxacin 0.05 0.39
ofloxacin 0.10 0.72
E. cloacae 963 ciprofloxacin 0.05 0.32
norfloxacin 0.10 0.95
tosufloxacin 0.025 0.30
pazufloxacin 0.20 9.8
ofloxacin 0.39 12.1
P. aeruginosa IFO3445 ciprofloxacin 0.10 5.3
norfloxacin 0.78 12.0
tosufloxacin 0.10 8.1

* One loopful of bacterial suspension (10® CFU/ml)
** 50% Inhibitory dose

Table 13. Inhibitory effect of pazufloxacin and other quinolones against mammalian topoisomelase II

IDg,* for topoisomerase 11

IDs, for gyrase

Agent from calf thymus (ug/ml) from E. coli (ug/ml) Selectivity
Pazufloxacin 2010 0.68 2956
Ofloxacin 1358 0.70 1940
Ciprofloxacin 236 0.35 674

* 50% Inhibitory dose

** IDg, against topoisomerase 11/ID;, against E. coli gyrase (Table 12)
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LYIERIR D BERRTIX, NFLX & IPMASHICiE %2 R$ 1t
EHPENC L EFRE L TWEH, 5EF 4L APHWIPM
MHEELF /0> EIHBENRZETH 72, — 4,
GMM 4P, aeruginosalZxt L Tl ho ./ o #E
MENPRRLET Lze SHIZERKRIICT I/ 7)) 3l
FEIM M & FEFIC X 2 0 V2 RE T A%D S VEE
ZRLTWE, TIHbDHH, —EROKKTIL, Kureishi
LAHRE L7 g AL RONRO LN H(F— 7 RE
£), NEZEZIIODVWTEREHAL A TRV, BRUE
I ZA T BPZEXDILESIIETFLX & V) 5 545, OFLX & (3

IZE%TdH o720 % 72B. fragilisX Peptostreptococcuslg T
¥ /0L ERESEOKRIA LN,
PZFXIZMICE MBCIZIZ & A EEMNR OGN, F 728
FERAR K2 B IR KA | R TRER
ER%ZR LTz, COBMIEIA-7 7 7 LEIMIIER M
Wo2—F /O VELBEDOLDTH -7,
PZFX{EMEF, E. coli KL-16#kDREIZ1/4 MICTH]
filamentousf& 4%, 1 MIC Tidmini-cell ® B E D REHIE
g, CNLOBEEAIMOF /0 RILHE
FOCLLNIHDEIZIZFEETH -7, F /0 FA

Table 14-1. Therapeutic effect of antibacterial agents on systemic infectioin in mice

Organism challenge dose MIC* EDg, (mg/mouse)

(cells/ml) Agent (ug/ml) Route (95% confidence limit)

S. aureus Smith pazufloxacin 0.20 po 0.056 (0.033 ~0.095)

2.2x107 ofloxacin 0.39 po 0.11 (0.05 ~0.23)

(5% mucin+) ciprofloxacin 0.39 po 0.14 (0.08 ~0.26 )

norfloxacin 1.56 po 0.56 (0.29 ~1.1 )

tosufloxacin 0.025 po 0.013 (0.007 ~0.024)

S. aureus F-1282 (MRSA) pazufloxacin 0.20 po 0.090 (0.064 ~0.13 )

4.0x 107 ofloxacin 0.78 po 0.42 (0.31 ~0.57)

(5% mucin +) ciprofloxacin 1.56 po 1.45 (1.15 ~1.83)
norfloxacin 12.5 po >8

tosufloxacin 0.20 po 0.18 (0.12 ~0.27)

S. prneumoniae D-289 pazufloxacin 3.13 po 2.95 (1.94 ~5.16)

1.5x10° ofloxacin 3.13 po 2.80 (1.97 ~3.99)
(mucin—) ciprofloxacin 0.78 po >8
norfloxacin 6.25 po >8

tosufloxacin 0.20 po 0.22 (0.15 ~0.32)

E. coli TK-16 pazufloxacin 0.0125 po 0.003 (0.002 ~ 0.004)

1.2 x 107 ofloxacin 0.025 po 0.013 (0.008 ~0.020)

(mucin—) ciprofloxacin 0.00625 po 0.008 (0.005~0.010)

norfloxacin 0.05 po 0.045 (0.036 ~ 0.056)

tosufloxacin 0.0125 po 0.003 (0.002 ~0.004)

K. pneumoniae Y-193 pazufloxacin 0.05 po 0.11 (0.081~0.16 )

7.0x10° ofloxacin 0.10 po 0.32 (0.23 ~0.46)

(5% mucin+) ciprofloxacin 0.05 po 0.20 (0.14 ~0.29)

norfloxacin 0.10 po 1.85 (1.28 ~2.68 )

tosufloxacin 0.025 po 0.14 (0.094~0.19)

P. mirabilis T-111 pazufloxacin 0.025 po 0.011 (0.008 ~0.015)

3.0x107 ofloxacin 0.10 po 0.025 (0.019~0.033)

(5% mucin+) ciprofloxacin 0.025 po 0.030 (0.021 ~0.043)

norfloxacin 0.20 po 0.15 (0.12 ~0.20 )

tosufloxacin 0.20 po 0.025 (0.018 ~0.032)

P. vulgaris T-319 pazufloxacin 0.025 po 0.005 (0.003 ~0.009)

7.6 x 107 ofloxacin 0.10 po 0.042 (0.032 ~ 0.055)

(5% mucin+) ciprofloxacin 0.025 po 0.060 (0.037 ~0.098)

norfloxacin 0.05 po 0.16 (0.12 ~0.21)

tosufloxacin 0.05 po 0.042 (0.022 ~0.079)

S. marcescens 11D620 pazufloxacin 0.05 po 0.014 (0.010~0.019)

1.0 x 107 ofloxacin 0.20 po 0.027 (0.021 ~0.034)

(5% mucin +) ciprofloxacin 0.025 po 0.019 (0.012 ~0.029)

norfloxacin 0.10 po 0.092 (0.071~0.12 )

tosufloxacin 0.10 po 0.045 (0.034 ~0.060)

Animal: ICR mouse, 4 weeks old, male, 19+ 1 g, 10 mice/1 group (n=10)

Therapy: 1 h after infection (po), In cese of S. pneumoniae D-289, therapy was done at 1 and 3 h after infection (po).

* One loopful of bacterial suspension (105 CFU/ml)
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Table 14-2. Therapeutic effect of antibacterial agents on systemic infectioin in mice

Organism challenge dose MIC* EDs, (mg/mouse)
(cells/mouse) Agent (ug/ml) Route (95% confidence limit)
S. marcescens W-196 pazufloxacin 0.10 po 0.022 (0.015~0.033)
1.5x 107 ofloxacin 0.20 po 0.072 (0.053~0.097)
(5% mucin+) ciprofloxacin 0.05 po 0.062 (0.043~0.089)
norfloxacin 0.20 po 0.14 (0.10 ~0.19)
tosufloxacin 0.10 po 0.090 (0.061~0.13 )
S. marcescens W-217 pazufloxacin 1.56 po 0.18 (0.097~0.33 )
4.3x108 ofloxacin 3.13 po 0.78 (0.58 ~1.05)
(5% mucin+) ciprofloxacin 1.56 po 1.23 (0.84 ~1.81)
norfloxacin 12.5 po >2.5
tosufloxacin 3.13 po 1.63 (1.15 ~2.30)
P. aeruginosa S-68 pazufloxacin 0.39 po 0.16 (0.11 ~0.23)
4.9x108 ofloxacin 0.78 po 0.39 (0.26 ~0.58)
(5% mucin+) ciprofloxacin 0.20 po 0.26 (0.23 ~0.29 )
norfloxacin 1.56 po 0.85 (0.63 ~1.15)
tosufloxacin 0.20 po 0.16 (0.11~0.23)
P. aeruginosa S-406 pazufloxacin 0.39 po 0.20 (0.13 ~0.32)
4.0x10° ofloxacin 0.78 po 0.76 (0.55 ~1.04 )
(5% mucin +) ciprofloxacin 0.10 po 0.33 (0.24 ~045)
norfloxacin 0.78 po 1.47 (1.00 ~2.16 )
tosufloxacin 0.20 po 0.24 (0.16 ~0.37)
P. aeruginosa S-916 pazufloxacin 3.13 po 1.00 (0.74 ~1.36 )
4.0x10° ofloxacin 12.5 po >2.5
(5% mucin +) ciprofloxacin 1.56 po >2.5
norfloxacin 6.25 po >2.5
tosufloxacin 3.13 po 2.34 (1.69 ~3.24)
S. aureus Smith pazufloxacin 0.20? po 0.22 (0.16 ~0.30 )
2.1x107 0.39
ofloxacin 0.392 po 0.88 (0.78 ~1.00 )
+ 1.56°
ciprofloxacin 0.39° po 0.40 (0.34 ~0.47)
P. aeruginosa S-1299 0.39°
1.7 x 107 norfloxacin 1.562 po 1.70 (1.47 ~2.00)
0.78
(5% mucin+) tosufloxacin 0.025a po 0.30 (0.20 ~0.44 )
0.78

Animal: ICR mouse, 4 weeks old, male, 19+1 g, 10 mice/1 group (n=10)

Therapy: 1 h after infection (po)
* One loopful of bacterial suspension (108 CUF/ml)
a: MIC against S. aureus Smith,

b: MIC against P. aeruginosa S-1299
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Table 15. Therapeutic effect of pazufloxacin on experimental pneumonia in mice

Organism * : ki ko
Challenge dose Agent MIC Route Survival Eradl(c(;t)lon

(cells/lung) (ug/ml) (%) o
pazufloxacin 0.05 po 872 53b
. ofloxacin 0.10 po 80 20
K. prsmoniae y-41 ciprofloxacin 0.025 po 80 7
: norfloxacin 0.10 po 10 0
tosufloxacin 0.05 po 89 44
pazufloxacin 0.39 po 94¢ 944
. ofloxacin 0.78 po 55 55
p. ae;;tgg:z(oisgSS-Al% ciprofloxacin 0.10 po 83 83
) norfloxacin 0.78 po 33 33
tosufloxacin 0.20 po 74 74

Animal: ICR mouse, 4 weeks old, male, 19+ 1 g, 9-15 mice/1 group: K. pneumoniae Y-41. 12-35 mice/1 group:
P. aeruginosa S-406.
Therapy: Started at 4 h after infection, 0.1 mg/mouse x 2 times/day for 3 days: K. pneumoniae Y-41. 0.5 mg/mouse at 4, 6 h
after infection: P. aeruginosa S-406
* One loopful of bacterial suspension (10° CFU/ml)
** No. of bacterial negative (kidney) mice/No. of tested mice
p<0.05: a, vs norfloxacin, c, vs ofloxacin, norfloxacin (Logrank test)
b, vs ofloxacin, ciprofloxacin, norfloxacin, d, vs ofloxacin, norfloxacin (x?-test, multiple comparison)

Table 16. Therapeutic effect of pazufloxacin on urinary tract infection in mice

. N Log of viable
Orgnajsr challenge dose Agent Therapy D cells/kidney**
(mean + SD)

control 8.3+1.2
pazufloxacin 0.5 0.025 3.8+1.9
P. mirabilis T-111 ofloxacin 0.10 4.3+3.0
2.0x10° ciprofloxacin (at 4, 0.025 4.7+2.8
norfloxacin 24 h) 0.20 4.8+2.0
tosufloxacin 0.20 48+1.8
control 6.3+0.5
pazufloxacin 0.25 0.05 2.5%+1.0
S. marcescens 11D620 ofloxacin 0.20 41+1.9
2.4 x10° ciprofloxacin (at 4, 0.025 29+1.1
norfloxacin 24 h) 0.10 4.2+2.0
tosufloxacin 0.10 2.8+1.5
control 8.1+1.6
pazufloxacin 0.5 0.39 3.56%+2.5
P aeruginosa S-68 ofloxacin 0.78 4.3+3.1
5.0 x 10° ciprofloxacin (at 4, 0.20 45+1.6
norfloxacin 24 h) 1.56 6.0+2.0
tosufloxacin 0.20 43+3.3
control 6.1+2.0
pazufloxacin 0.5 0.05 29+13
P. aeruginosa S-429 ofloxacin 0.20 45+1.8
5.0 x 108 ciprofloxacin (at 4, 0.05 4.0%1.5
norfloxacin 6 h) 0.20 4.7+1.7
tosufloxacin 0.05 4624

Animal: ICR mouse, 4 weeks old, female, 19+1 g, 10 mice/1 group
* One loopful of bacterial suspension (10° CFU/ml)
** Assay at 48 h after infection
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: Pazufloxacin (MIC : 0.20 pg/ml)

: Ofloxacin (MIC : 0.39 pg/ml)

: Ciprofloxacin (MIC : 0.39 ug/ml)
: Norfloxacin (MIC : 0.78 pg/ml)

: Tosufloxacin (MIC : 0.025 pg/ml)
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Fig. 3. Therapeutic effect of pazufloxacin on the experimental subcutaneous abscess in mice caused with

Staphylococcus aureus F-1304.
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Antibacterial activity of pazufloxacin, a new quinolone

Masahiro Takahata, Yoshiko Yamashiro, Kazuo Fujimaki, Seiki Okamoto, Junichi Mitsuyama,
Yasushi [keda, Sinzaburo Minami, Yoshikazu Fukuoka, Takashi Yasuda, Yasuo Watanabe and
Hirokazu Narita
Research Laboratories, Toyama Chemical Co., Ltd.,

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

We compared the in vitro and in vivo antibacterial activity of pazufloxacin (PZFX) with those of other
new quinolones.

The results are summerized as follows:

1) PZFX exhibited a broad spectrum with potent antibacterial activity against Gram-positive
bacteria, Gram-negative bacteria including Pseudomonas aeruginosa and anaerobic bacteria.

2) The antibacterial activity of PZFX was superior to that of ofloxacin (OFLX) against Staphyloco-
ccus aureus including methicillin-resistant S. aureus. Against Escherichia coli, Salmonella enteritidis, Proteus
mirabilis, Proteus vulgaris, Morganella morganii, Haemophilus influenzae and Legionella sp., the MICgq of
PZFX were below 0.05 xg/ml. The activities of PZFX against Gram-negative bacteria were superior to
those of OFLX.

3) The antibacterial activity of PZFX was decreased by Ca’*, Mg**, but its activity was unaffected by
the type of culture medium, inoculum size or addition of human serum except for medium pH.

4) PZFX exhibited potent bactericidal action against various bacteria at the concentration above the
MIC.

5) PZFX changed the morphology of E. coli KL-16 to filamentous shape (1/4 MIC), and caused
abnormal cell division (1 MIC).

6) The appearance rate of spontaneous resistant mutants by PZFX was very low.

7) PZFX was strongly inhibited the supercoiling activity of DNA gyrase purified from E. coli and
others. On the other hand, the inhibitory effect of PZFX against mammalian topoisomerase Il from calf
thymus was more weaker than those of OFLX or ciprofloxacin (CPFX).

8) The therapeutic effects of PZFX against mouse systemic infection were c.a. 2~ 8 fold superior to
those of OFLX. Against mouse experimental respiratory tract infection and urinary tract infection, PZFX
were also superior to those of OFLX, CPFX.



