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Grepafloxacin D in vitro, in vivePLHEEH
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Grepafloxacin [(+£)-1-cyclopropyl-6-fluoro-1, 4-dihy-
dro-5-methyl-7- (3-methyl- 1-piperazinyl) - 4- oxo- 3-quino-
line carboxilic acid monohydrochloride] & &K 37 S48 #k 5K
SN TEARENHF /O REFMEAFETH L, 7D
BELEOBMIIE ) VEROSMICAFVELZEAL
CEThHE, TO5-AFVEDEALYBREOHT X
Ja VEOHEEESYGT LD T TRVESEIRE T X
LHETETTLBHE, A3 T/7A3BLU7 73
DT T ARBEESEFRR INZY, RFETIE
grepafloxacin (GPFX) @ in vitro & Nin vivod i E1ER %
norfloxacin (NFLX), ofloxacin (OFLX), enoxacin (ENX)
B X Qciprofloxacin (CPFX) & lhBMES L7-DT, %D
BAEIZ DOV THRET 5,

I. EBRMESLUHZE

1. EHEHR

GPFX (Lot No. 8K83) I3 KZFMEMTER L 72b D
%, NFLX (##RE3E), OFLX (F£—HH), ENX (KA XK

W) B LUCPFX (N TV E ) I RO RA L Y
H - R LA DB 22 BEREFER L,

2. FHEK

LHMAEYH R RFEOZENERTH S V7 L6H
B 128k, 7T LREMEE 208, BAME 208K UBRK
KD & 5B & 172 Methicillin-sensitive Staphylococcus
aureus (MSSA) 100 #k, Methicillin-resistant S. aureus
(MRSA) 206#k, Staphylococcus epidermidis 758k, Strep-
tococcus pyogenes 60Kk, Streptococcus prewmoniae 59K,
Enterococcus faecalis 1008k, Escherichia coli 100#k, Cit-
robacter freundii LOORK, Citrobacter diversus 50%k, Kleb-
siella pneumoniae 100%k, Klebsiella oxytoca 1008k, En
terobacter cloacae 100%k, Enterobacter aerogemes 100%%,
Serratia marcescens 1008k, Proteus vulgaris 98 %k, Pro-
teus mirabilis 100 #%, Providencia rettgeri 50 Bk, Mor-
ganella morganii 1008k, Haemophilus influenzae 100%%,
Pseudomonas aeruginosa 100K, Pseudomonas putida 34K,
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Moraxella (Branhamella) catarrhalis 40%k, Bacteroides fra-
gilis 228k, TR,

3. EHEY

SLC & ) fit#8 N ZICRRME~ 7 A (4:8H) 2 F v, 1
BIOICTRERE T2 72,

4. BEMHIES L OFEREEH

H AL B EERE R R U B R RIE AR
HHEMICH EFE I U TR/NEEHIERE (MIC) % #l
EL7, BEMilEEths L TidE L LT Mueller-Hin-
ton agar (MHA, Difco) # B L 7=, %3, Streptococcusl
1& 10% 3£ B & 4 M ¥ #% 0 brain-heart infusion agar
(BHIA, Difco) %, Haemophilus influenzae T3 5% Fildes
enrichmenti7Si1 BHIAZ £/ L 7= NeisserialB 13 10%E
B ME M AR INF 2 2 L — b trypticase soy agar (TSA)
RAERE L72, BERMERIE GAM agar (H KBIER) B L O
GAM broth (B /KRE) 2fFH L7, FAEOEEIII Y
07y vy — (EABBLER) = Ay, FRMEEI37T,
18R A RERE, NesserialB 1T 0— Y 7 8% TF, 37T,
ToRERRE RS, BAME IIMAMEEESE (7 + — 1)
WT37TC, T2HEEEERIZEFNEFN MICEZHE L,

5. IEHICBIZTHERFOE

B DOEEOKRE TIiE, MHA, heart infusion agar
(HIA), nutrient agar (NA), BHIA, TSADSTEE D K #h %
A, MOREETIIMHARY FVy7-, pHOFRETIIEEH
DpH%ZpH 6,7, 8, ICFHE L, BEHEOLEIIEER
2510~ 10%cfu/mlZAE L7z, BEEEEOKRIT LD
HER T2 10%fu/ml & V72,  -IMiERM (0, 10, 20,
506EIME ; BANA T FA MK BIUEB A+~
(0.1, 1.0, 5.0, 10mM ? CaCl, & I'MgCly) TN D 34 K F
DHREHICBLIZTHELRET L7,

6. BREVEH

1) WREHEICE L IZTEMOY

Mueller-Hinton broth (MHB, Difco) T37C, 18BFff%s
EL-HEWEFEEHICTHLI0fu/mICFHE L, 37T
DIREIEEF I CIRMIREREE L7z, 1/2 MIC, 1 MIC,
2MICBXU 4 MICE 25 L) ICEHIZHmML, 1,2, 4,
SEEH A ICIREIC CERBE 2 HIE L7

2) B/NBREEE (MBC) DflE

MHBZ W7 E AR REIC L Y MICZ #llE L 72,
RICHDBFED D & N7e WMICLA b DB 5, % F7
SBEMHBSmIICEEFE L, 37T, 1SEFMEER, HOAFH
DD LN WER/NDOEK)BE S MBCE L7z,

7. BAMMEEREOHBEE

Nutrient broth (NB, ##f{L%) T37C, —®KEEFEL /-
ABRE % IOMICOEH # &5 NAICEREL, 37C, 18
BAEERICAET L -EYBAMMEE S Lz, F 72354
TRICVERBICAETTAERL O THEEE K
7z,

8. In vitrollid 14: 375 FUER

MHBT37C, —#HEHE L 72 3BRH % 10°cfu/mlIZFH
L, JHEHEMHAIZHEME LMICE KD /2, 1/2 MICIRE
DR EIZHTE L2 R R, FEMICE RO7Z, IO
BAE R 2004 0 IR UMM 2 IR L 720 201CREICTR
R IEHN I B AW 2, EICEHIAE MHATI0
ARG L, TR 2 HRET L 7,

9. DNA gyraselZx}4 A HE/EH

DNA gyraseld Escherichia coli K-12#k & 1) Sato® & D F
B TS L 7-. DNA gyraseD A—/8—2 4 ) ¥ 7
1%, Topoisomerase I (BRL)IZ & V) #if% & & 7/-pBR322
plasmid DNA (EH&EM) # &K & L T37C, 500 MK
o & ek, THR—AS VBRI EIT, BEREE
DNA% 7 ¥ b A—4—(LKBH) I L W ER L7, %
FIDOZE/ERH IEDNA gyraseD A —8— 24 1) v 7i&E
% 50%FET 5 iR (ICs0) THBEL 72,

10. PAEDH#I%E

Fuursted® A" 12# U T, S. aureus FDA 209P B X
U°E. coli NIH] JC-2123+§ 5 K EH|D PAEZ I L 72,
PAEIZEHA & W # 1Fe MMk, EXR 2z L00REICXD
EERE LB A logio cfu/miBIEIET A DIZES A%
BI(T) &, FARICHEE L72BH 8L TR WEDL
logio cfu/mIEFES 2 DI ET BB (C) L DE L LTH
L7z [PAE (BfH): =T—Cl,

11, <7 AEFBESEIGENR

S. aureus Smith, S. aureus C196 (X F 2 VJ Vit PE#R),
S. pneumoniae type Ill, E. faecalis C63, E. coli No. 29, K.
pneumoniae NCTCO9632, P. mirabilis No. 42, Salmonella
typhimurium 5, Serratia marcescens IFO 12648, H. influen-
zae C8, P. aeruginosa E-2, P. aeruginosa ATCC 10145, M.
(B) catarrhalis C6 D 13%k % A VIRET L 720 S. preumo-
niae, E. faecalis, H. influenzae LA\ DB TIINBIZ T—ag ¥
FELILEEZHW, S preumoniaeTIX5%EMiE %, H
influenzae T i3 5%Fildes enrichment (Difco) % #fm L 7=
brain-heart infusion broth (BHIB, Difco) IZ CRIEEE I
7-HE %\, E faecalisTIIBHIBIZ T37C 18 pijkrzE
LIEzZRAW, ERREFAEOHEICRAEL, 0%
T X3 L F v (Difeo) LEERASE, BEHBE L,
T ADBEAIIZ0mIDBRERE LIRS L, RE1E
E&ICER X 1EZEORE L7, {EL, E. faecalisB&4LiE
DIGERBRREERICER RS Lz, BRETHHEOLE
R HProbitiEz AV, EDsofE K& UF95% 1S FEIR FAE % 5K
oY AdS

I. % & & %

1. MMEARY T L4

HFRMEB L B HRIEE O S EEER I T 5
GPFXDHIE /I # NFLX, OFLX, ENX3 X UCPFX & Mg
L 72Bif & Table 11278 L7zo GPFXIE AT BREEH] & FHkIC
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77 LGRS LT LRRMER I LTI A R
7 NI L%ERL, GPFXIZS. preumoniae® 12 Lod & ¢
5277 LGYERICH LROERHBNEZRL:, 77
LRI T 2 HE I KB DB M I BV TCPFX &
REPETHVIE N TH o720, LA LH influenzaeds
£ U Pseudomonasi® % B { 7 N 7 MEJEBRBE B 143 L T
CPFX & 1) bR, RbMVIENITH o 72,

TR O & FEIEHE R (ST A BLH ) % Table 2
WR L7z GPFXIZ Y 7 A MM ICAT L T o> 3t BEZEH
LR, ROENIIMENERLEZ, 75 LARKEET
1% OFLX & (ZIZFFE DB %R L7z,

2. ERRSDMERRIIAS S LA

R ERAEL D & 57l & N7 B O H RIS % GPFX0)
$.% 7 % NFLX, OFLX, ENXB X UFCPFX & JBL 725
%% Table 31278 L 720

S. aureus (MSSA) 100k (2% 4 % GPFX DB i
MICgofEiA50.10ug/ml Td 1), *FBRHIZHBLL 8 ~32f%
VT 2R L7,

AF ) Vit ES. aureus (MRSA) 206 #k 124 LT
GPFX13125ug/m TR CHOEMDEE XML, %0
MICg0fE120.20ug/mITdH 1), 3+FBIE LB LEL Lo
MWL ) 2R Lo S epidermidis T5#R 23§ 5

Table 1. Antibacterial spectrum of grepafloxacin, norfloxacin, ofloxacin, enoxacin and ciprofloxacin against aerobic bacteria

. MIC (ug/ml) (106 cfu/ml)
Organism grepafloxacin norfloxacin ofloxacin enoxacin ciprofloxacin

S. aureus FDA 209P 0.025 0.78 0.2 0.78 0.2
S. aureus Newman 0.05 0.78 0.39 0.78 0.39
S. aureus Smith 0.025 0.39 0.2 0.78 0.2
S. aureus Terajima 0.05 0.78 0.39 0.78 0.2
S. epidermidis ATCC 12228 0.012 0.2 0.1 0.39 0.1
S. pyogenes IID Cook* 0.2 3.13 1.56 6.25 0.78
S. pyogenes 1ID S-23* 0.39 3.13 1.56 12.5 0.78
S. pneumoniae type I* 0.39 6.25 1.56 12.5 1.56
S. pneumoniae type II* 0.2 3.13 1.56 12.5 0.78
S. pneumoniae type II* 0.2 6.25 1.56 12.5 1.56
E. faecalis IFO 12580 0.2 1.56 1.56 3.13 0.39
B. subtilis ATCC 6633 0.012 0.2 0.1 0.2 0.05
E. coli NIH] JC-2 0.012 0.2 0.1 0.2 0.025
E. coli No. 29 0.012 0.05 0.05 0.1 0.012
S. flexneri Komagome 0.2 1.56 0.39 1.56 0.39
S. sonnei EW-33 0.05 0.1 0.1 0.2 0.025
S. typhi NCTC 8393 =0.006 0.025 0.012 0.1 =0.006
S. paratyphi A 0.025 0.05 0.05 0.1 =0.006
S. typhimurium kh 0.05 0.1 0.1 0.2 0.012
S. enteritidis IFO 3313 0.012 0.05 0.05 0.1 =0.006
C. freundii IFO 12681 =0.006 0.025 0.012 0.05 =0.006
K. prneumoniae NCTC 9632 0.012 0.05 0.05 0.2 0.012
E. cloacae ATCC 13047 0.1 0.1 0.1 0.2 0.025
E. aerogenes IFO 12979 0.05 0.05 0.05 0.2 0.012
S. marcescens IFO 12648 0.2 0.1 0.2 0.2 0.05
P. vulgaris NCTC 8313 0.1 0.1 0.05 0.2 0.025
P. mirabilis 1287 0.2 0.1 0.1 0.2 0.025
P. stuartii IFO 12930 0.39 0.1 0.39 0.39 0.05
P. rettgeri NIH 96 0.025 0.05 0.05 0.1 =0.006
M. morganii IID Kono 0.1 0.1 0.1 0.2 0.025
Y. enterocolitica O-3 0.025 0.1 0.1 0.1 0.025
H. influenzae C-1** =0.006 0.1 0.025 0.1 0.025
P. aeruginosa NCTC 10490 0.39 0.39 0.78 0.78 0.2
P. aeruginosa ATCC 10145 0.39 0.78 1.56 1.56 0.39
P. aeruginosa E-2 0.78 0.78 1.56 1.56 0.39
P. putida IFO 12996 0.39 0.78 1.56 0.78 0.2
X. maltophilia TFO 12020 0.39 12.5 1.56 6.25 1.56
N. gonorrhoeae C-1 =0.006 0.025 =0.006 0.05 =0.006
N. meningitidis 1ID855 =0.006 0.012 =0.006 0.05 =0.006
A. calcoaceticus Ac-54 0.05 3.13 0.39 1.56 0.39
F. meningosepticum IFO 12535 0.2 12.5 1.56 6.25 1.56

* BHIA supplemeated with 5% sheep blood
** BHIA supplemented with 5% Fildes enrichment
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GPFXDHE 17130.20ug/mI TETORMDFEE % Ik
L, dMEECHEBRLEDBRVTIENERL,

S. pyogenes 60FKIZxF 3 B GPFX®D MICgofili130.39ug/
mlTHY, MEEICHEL 2~ 16FHVIEIERL
7o

S. pneumoniae S5OBEIZXF L, MICgofHE T T 5 &
GPFX(IxTHBEEH| & D 16~ 128 FEN B HERL
7o NFLX$ X 0'ENX T MICA$100ug/ml LA E 0 BBk
D 672D, GPFXIX LMD RE % 1.56ug/mlTH
kL, ENHEANPHER I NI,

E. faecalis 100RRIZXT L GPFXDHLE 17120.78ug/ml T
ETOEKORTFTLXMHIEL:, £0 MICSO{E‘iO.78#g/
mTHY, FRECHELEDBVME I ELRL
E. coli 100k, C. diversus 508k, K. pneumoniae 100%%,
E. aerogenes 1008R XT3 A GPFX D MICH A 13 <0.006
~0.39ug/mli2 & 1, NFLX, ENX, OFLX & h & 1,
CPFX L IZIZEZEDRVIIE N Z /R L7z, K. oxytoca 100
#, E. cloacae 100%k, S. marcescens 1008k, P. aerugino-
sa 1008k, B L U° P. putida 34¥RIZHF 5 GPFXDMICgo
I 2 N #40.10, 0.10, 6.25, 0.788 & U°3.134g/ml T,
CPFX & 01345 b DD, NFLX, ENX3 X UFOFLX & )
BENTHRENERL,

C. freundii 1008K, P. vulgaris 98#kK, P. mirabilis 100%E,
P. rettgeri 508k B & U'M. morganii 1008k 23T $ 5 GPFX
?D MICgofE i Z 1L £10.78, 0.39, 0.39, 0.398 & U0.39
pg/mlT, ENXZIZIZRISOHMBE N 2R L7,

H. influenzae 1008k, Xanthomonas maltophilia 78K,

Acinetobacter calcoaceticus 364k & U'M. (B) catarrhalis
408233 F 5 GPFX D MICgofll i&# M €10.0125, 1.56,
0.01253 & 1°0.025ug/mlC, xFFRHEH] & LB L THR D
BENIHE I ER L7,

B. fragilis 22812319 % GPFX? MICgoffi+1.56.g/ml
TR L ) 2~32fEFNAHE N 2R L7

3. MENICBLZTHRTFORE

GPFXDIHE NI R T H s OMiSE, HhDpH, #HHE
HES L MERNOKE L RERE HVTRETLL
(Table 4~7), GPFXDIHE 1 IdE DM, HHERE
BIUMERMIL Y KRELERBIROON P07,
72, BHOPHOZEILIZ L ) BEM TH T2 ICHiED
DIETAFED L NzA, FOREIIAIEIES L FEET
HYKRELGERTIE R,

ERAF (Mg” Ca )RMAMEA NI B L IZTHEE
MREF L 745 R (Table 8,9), HIBEDCa " DHFLETTE
TOERTEIICMENOBTFEDOON, /2, &
BEOMg” DHEET TIZETOEHTL/2~1/8ED
MENOERTPED LN, ZOERKTIZT T LBEHEED
FAT T LABRBE LY SEEEZITRTWEALIED S
iz,

4. BHEER

1) HERERBRICE X IZTERORE

I IETEIA D S, aureusB & O°E. colill FEH| % FE A D
BETERSE, EEBOTL BRI L7,
GPFXII*THREER| & F4RIZ, S aureusB X UE. colilxt L
MICLL EDBE THEKRGFENICREER %2R L7 (Fig.

Table 2. Antibacterial spectrum of grepafloxacin, norfloxacin, ofloxacin, enoxacin and ciprofloxacin against an aerobic bacteria

MIC (ug/ml) (108 cfu/mi)
Organism - - - - - -
grepafloxacin norfloxacin ofloxacin enoxacin ciprofloxacin

S. intermedius GAI 1157 0.39 6.25 3.13 25 1.56
P. anaerobius ATCC 27337 0.78 3.13 0.78 12.5 0.78
P. asaccharolyticus ATCC 14963 0.2 6.25 6.25 25 1.56
P. magnus ATCC 29328 0.05 0.78 0.2 3.13 0.1
P. prevotis ATCC 9321 0.39 6.25 12.5 12.5 1.56
C. boturinum A 0.1 0.39 0.2 0.78 0.1
C. difficile ATCC 17859 12.5 100 12.5 50 25

C. perfringens ATCC 13123 0.2 1.56 0.78 1.56 0.39
C. tetani OT-1 0.05 0.39 0.39 0.78 0.2
P. acnes ATCC 6919 0.78 3.13 0.78 12.5 0.78
P. granulosum ATCC 25564 0.05 0.78 0.1 1.56 0.1
E. limosum ATCC 8486 0.78 12.5 6.25 25 3.13
Bacteroides fragilis GM 7000 1.56 50 3.13 25 6.25
Bacteroides fragilis ATCC 25285 1.56 50 1.56 25 6.25
B. distasonis Ju-II-1 12.5 >100 25 50 25

B. thetaiotaomicron WAL 3304 6.25 >100 25 50 25

B. melaninogenicus GAI 5596 3.13 12.5 1.56 12.5 3.13
P. nucleatum ATCC 25568 3.13 50 1.56 50 6.25
V. parvula ATCC 10790 0.2 1.56 0.78 3.13 0.2
C. gingivalis ATCC 33624 0.1 0.78 0.1 0.78 0.1
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Table 3-1. Antibacterial activity of grepafloxacin, norfloxacin, ofloxacin, enoxacin and ciprofloxacin against clinical isolates
Organi MIC (ug/ml)
rganism (No.) Drugs range MICo, MICq
Methicillin-sensitive grepafloxacin 0.025~0.39 0.10 0.10
S. aureus (100) norfloxacin 0.39~12.5 1.56 3.13
ofloxacin 0.2~1.56 0.39 0.78
enoxacin 0.39~6.25 1.56 1.56
ciprofloxacin 0.2~3.13 0.78 0.78
Methicillin-resistant grepafloxacin 0.012~12.5 0.10 0.20
S. aureus (206) norfloxacin 0.78 ~ >100 25 50
ofloxacin 0.2~50 1.56 1.56
enoxacin 0.78~100 25 25
ciprofloxacin 0.2~ >100 6.25 6.25
DMPPC 12.5~ >100 >100 >100
S. epidermidis (75) grepafloxacin 0.025~0.2 0.10 0.20
norfloxacin 0.39~12.5 0.78 1.56
ofloxacin 0.2~1.56 0.36 0.39
enoxacin 0.39~12.5 0.78 0.78
ciprofloxacin 0.1~3.13 0.39 0.39
S. pyogenes (60)* grepafloxacin 0.1~0.78 0.39 0.39
norfloxacin 0.78~12.5 1.56 3.13
ofloxacin 0.39~3.13 1.56 1.56
enoxacin 1.56 ~25 6.25 6.25
ciprofloxacin 0.2~3.13 0.78 0.78
S. pneumoniae (59)* grepafloxacin 0.1~1.56 0.39 0.39
norfloxacin 3.13~>100 25 50
ofloxacin 1.56 ~6.25 3.13 6.25
enoxacin 6.25~100 25 25
ciprofloxacin 0.78~12.5 3.13 6.25
E. faecalis (100) grepafloxacin 0.1~0.78 0.39 0.78
norfloxacin 0.78~12.5 6.25 6.25
ofloxacin 0.78~6.25 3.13 3.13
enoxacin 3.13~25 6.25 12.5
ciprofloxacin 0.39~3.13 1.56 1.56
E. coli (100) grepafloxacin =0.006~0.39 0.025 0.05
norfloxacin 0.025~0.78 0.10 0.10
ofloxacin 0.012~0.78 0.10 0.10
enoxacin 0.1~1.56 0.20 0.20
ciprofloxacin =0.006~0.2 0.025 0.025
C. freundii (100) grepafloxacin =0.006 ~6.25 0.10 0.78
norfloxacin 0.05~6.25 0.20 0.39
ofloxacin 0.025~6.25 0.20 0.78
enoxacin 0.1~12.5 0.39 0.78
ciprofloxacin =0.006 ~1.56 0.025 0.20
C. diversus (50) grepafloxacin =0.006~0.1 0.025 0.05
norfloxacin 0.05~0.78 0.10 0.20
ofloxacin 0.05~0.39 0.10 0.10
enoxacin 0.1~0.78 0.20 0.20
ciprofloxacin =0.006~0.1 0.012 0.025
K. pneumoniae (100) grepafloxacin =0.006~0.39 0.05 0.10
norfloxacin 0.025~0.78 0.20 0.20
ofloxacin 0.025~0.78 0.20 0.20
enoxacin 0.05~1.56 0.20 0.39
ciprofloxacin =0.006 ~0.39 0.05 0.05
K. oxytoca (100) grepafloxacin 0.012~0.78 0.10 0.10
norfloxacin 0.05~1.56 0.10 0.20
ofloxacin 0.05~1.56 0.10 0.20
enoxacin 0.2~3.13 0.20 0.39
ciprofloxacin =0.006~0.39 0.025 0.05
E. cloacae (100) grepafloxacin 0.025~0.78 0.10 0.10
norfloxacin 0.05~0.39 0.10 0.20
ofloxacin 0.05~0.78 0.10 0.20
enoxacin 0.1~0.78 0.20 0.20
ciprofloxacin =0.006~0.2 0.025 0.05
E. aerogenes (100) grepafloxacin 0.012~0.39 0.10 0.10
norfloxacin 0.05~1.56 0.20 0.20
ofloxacin 0.1~0.78 0.20 0.20
enoxacin 0.1~3.13 0.20 0.39
ciprofloxacin 0.012~0.39 0.05 0.05
* BHIA supplemented with 5% sheep blood  Inoculum size: 106 cfu/ml
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Table 3-2. Antibacterial activity of grepafloxacin, norfloxacin, ofloxacin, enoxacin and ciprofloxacin against clinical isolates

Organism (No.) D MIC Gug/mD
a .
e THes range MICs, MICy,
S. marcescens (100) grepafloxacin 0.05~50 0.78 6.25
norfloxacin 0.1~100 3.13 12.5
ofloxacin 0.05~100 1.56 6.25
enoxacin 0.1~100 6.25 12.5
ciprofloxacin 0.025~25 0.78 3.13
P. vulgaris (98) grepafloxacin 0.1~3.13 0.20 0.39
norfloxacin 0.1~0.39 0.10 0.20
ofloxacin 0.05~1.56 0.10 0.20
enoxacin 0.2~1.56 0.39 0.39
ciprofloxacin 0.012~0.39 0.05 0.05
P. mirabilis (100) grepafloxacin 0.05~0.78 0.39 0.39
norfloxacin 0.05~0.39 0.10 0.10
ofloxacin 0.1~0.39 0.20 0.20
enoxacin 0.2~0.78 0.39 0.39
ciprofloxacin 0.012~0.2 0.05 0.10
P. rettgers (50) grepafloxacin 0.1~25 0.20 0.39
norfloxacin 0.05~50 0.20 0.39
ofloxacin 0.2~25 0.39 0.78
enoxacin 0.2~100 0.39 0.78
ciprofloxacin 0.012~25 0.05 0.20
M. morganii (100) grepafloxacin 0.025~0.78 0.20 0.39
norfloxacin 0.05~0.78 0.10 0.10
ofloxacin 0.1~1.56 0.10 0.20
enoxacin 0.1~1.56 0.20 0.39
ciprofloxacin 0.012~0.39 0.025 0.05
H. influenzae (100)** grepafloxacin =0.006 ~0.025 =0.006 0.0125
norfloxacin 0.05~0.1 0.10 0.10
ofloxacin 0.025~0.1 0.05 0.05
enoxacin 0.1~0.39 0.20 0.20
ciprofloxacin =0.006 ~0.025 0.0125 0.025
P. aeruginosa (100) grepafloxacin 0.2~6.25 0.78 0.78
norfloxacin 0.39~12.5 0.78 1.56
ofloxacin 0.39~25 1.56 3.13
enoxacin 0.39~12.5 1.56 1.56
ciprofloxacin 0.1~3.13 0.39 0.39
P. putida (34) grepafloxacin 0.1~-50 1.56 3.13
norfloxacin 0.2~ >100 3.13 6.25
ofloxacin 0.78~100 6.25 12.5
enoxacin 0.39~>100 3.13 12.5
ciprofloxacin 0.05~100 0.78 1.56
X. maltophilia (78) grepafloxacin 0.1~6.25 0.78 1.56
norfloxacin 6.25~100 25 25
ofloxacin 0.78~25 3.13 6.25
enoxacin 1.56 ~25 6.25 12.5
ciprofloxacin 0.78~25 6.25 6.25
A. calcoaceticus (36) grepafloxacin =0.006~0.1 =0.006 0.0125
norfloxacin 0.1~12.5 1.56 3.13
ofloxacin 0.025~1.56 0.20 0.39
enoxacin 0.2~12.5 0.78 1.56
ciprofloxacin =0.006~1.56 0.20 0.20
M. (B.) catarrhalis (40)* grepafloxacin =0.006 ~0.025 0.0125 0.025
norfloxacin 0.2~0.78 0.39 0.39
ofloxacin 0.05~0.2 0.10 0.10
enoxacin 0.2~0.78 0.39 0.39
ciprofloxacin 0.05~0.2 0.10 0.20
B. fragilis (22)*** grepafloxacin 1.56~3.13 1.56 1.56
norfloxacin 50 50 50
ofloxacin 1.56~3.13 3.13 3.13
enoxacin 25~50 25 25
ciprofloxacin 6.25~12.5 12.5 12.5

* BHIA supplemented with 5% sheep blood

** BHIA supplemented with 5% Fildes enrichment

*** GAM agar
Inoculum size: 108 cfu/ml
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1, 2)o GPFXB L UKBEH DS, auwrens\ 3+ 2 8H  ERSBERRIC BV T O MVBREITEAATRD O 172
YERIZE colilc oL, 3V ASR & 1, ENX, 5. BEAHAZERE O HBAE
CPFX T3 JEH RS MF B £ 12 B\ T b AMIC T A B AR GPFX dxf MR 3E#] & FAkIC, BRL 72 S aureus, E
WS NFz, —FHE coliTIE2MICLL & 0 il B T 34 17 n4 faecalis, E. colids & UFP. aeruginosalZxt L, BATHEE
BERI LA AL TR S 2 C %o 7 HIBURRE AYIE > & & ASHERR S L7 (Table 11) 6

S. aureus, E. faecalis, E. colids & U°P. aeruginosa® [ 6. In vitroli =15 ER
PR BERR & S0RR AT T B MICgod & TF MBCgo? ik % S. aureus, E. faecalis, E. coli$s X UFP. aeruginosa® B%
(Table 10) iZ/R L 725 GPFXIIMICE MBCOEAS/NE KA TREMCEESE L, AR DRALZ AT L

Table 4. Effect of medium on antibacterial activity of grepafloxacin and other drugs

) ) MIC (ug/ml)
Organism Medium grepafloxacin norfloxacin ofloxacin enoxacin ciprofloxacin

MHA 0.025 0.39 0.2 0.39 0.2
HIA 0.1 0.78 0.39 0.78 0.39

S. aureus FDA 209P NA 0.025 0.39 0.2 0.39 0.2
TSA 0.05 0.78 0.2 0.78 0.39
BHIA 0.05 0.78 0.2 0.78 0.39
MHA 0.2 1.56 1.56 3.13 0.78
HIA 0.39 3.13 1.56 6.25 0.78

E. faecalis IFO 12580 NA 0.2 1.56 1.56 3.13 0.78
TSA 0.2 3.13 1.56 6.25 0.78
BHIA 0.39 3.13 1.56 6.25 0.78
MHA 0.025 0.1 0.1 0.2 0.025
HIA 0.05 0.2 0.1 0.39 0.05

E. coli NIH] JC-2 NA 0.025 0.2 0.1 0.39 0.05
TSA 0.012 0.2 0.1 0.2 0.025
BHIA 0.05 0.2 0.1 0.2 0.05
MHA 0.39 0.78 1.56 1.56 0.2
HIA 0.78 0.78 1.56 1.56 0.39

P. aeruginosa ATCC 10145 NA 0.78 0.78 1.56 1.56 0.39
TSA 0.39 0.78 0.78 0.78 0.2
BHIA 0.39 0.78 1.56 0.78 0.39

MHA: Mueller-Hinton agar HIA: Heart infusion agar ~NA: Nutrient agar TSA: Trypticase soy agar
BHIA: Brain-heart infusion agar

Table 5. Effect of medium pH on antibacterial activity of grepafloxacin and other drugs

. MIC (ug/mil)
Organism pH - - - - p -
grepafloxacin norfloxacin ofloxacin enoxacin ciprofloxacin
6 0.05 0.78 0.2 0.78 0.2
7 0.025 0.78 0.2 0.39 0.2
S. aureus FDA 209P 8 0.025 0.78 0.2 0.39 0.2
9 0.025 0.78 0.39 0.39 0.2
6 0.78 6.25 3.13 12.5 1.56
. 7 0.2 3.13 1.56 6.25 0.78
E. faecalis IFO 12580 8 0.2 1.56 1.56 6.25 0.78
9 0.2 1.56 3.13 6.25 0.78
6 0.1 0.78 0.39 0.78 0.1
. 7 0.012 0.2 0.1 0.2 0.025
E. coli NIHJ JC-2 8 0.012 0.1 0.1 0.2 0.025
9 =0.006 0.1 0.2 0.1 0.012
6 0.78 3.13 3.13 1.56 0.39
. 7 0.39 0.78 1.56 0.78 0.2
P. aeruginosa ATCC 10145 8 0.39 0.78 1.56 1.56 0.2
9 0.39 0.78 3.13 1.56 0.39

Medium: Mueller-Hinton agar
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7:Bi# % Table 121I/RL7co GPFXIZEFEH M THE 5B T LHMER S N7z (Table 12, 13),

g L TOEFRBRZIHOBETII/NE {, A RIEHR EHE 7. DNA gyraselZs$ 5 RHE/EH

HEEEESE LI WERITH S Z EPMRIN T/, E. coli K-12kk D DNA gyrase!l & V), 2% DNA»
0 BAHEHNE BT LV TEARZTHOBIE OBIRET) DNAZ AT A BUG % GPFXASPEE ¥ 5 il
et L7ods, BREMRIERL 2 o7 FEFT200 B (ICs0) 120.090ug/ml T W, *f FBIEHIT & % NFLX,
HRBEOEKRE AV, GPFXB L UMEIEHRIZx 328  OFLX, CPFX X ) #h#n7.8, 5.9, B L 2.2/
SHERET L7oRER, GPFX & ISR MR ZMMA  EEA %R L7 (Table 14),

Table 6. Effect of inoculum size on antibacterial activity of grepafloxacin and other drugs

. . MIC (ug/ml)
Organism Inoculum size - - - - - -
grepafloxacin norfloxacin ofloxacin enoxacin ciprofloxacin
1.6x108 0.05 0.78 0.39 0.78 0.39
1.6 x107 0.025 0.78 0.2 0.78 0.39
S. aureus FDA 209P 1.6 x 106 0.025 0.78 0.2 0.78 0.2
1.6 x 105 0.025 0.78 0.2 0.39 0.2
1.6 x 104 0.012 0.39 0.2 0.39 0.2
2.6 x 108 0.39 3.13 3.13 6.25 0.78
2.6 x 107 0.39 3.13 1.56 6.25 0.78
E. faecalis IFO 12580 2.6 x 108 0.2 3.13 1.56 6.25 0.78
2.6x10° 0.2 3.13 1.56 3.13 0.78
2.6 x 10* 0.2 1.56 1.56 3.13 0.39
5.8x108 0.025 0.2 0.1 0.2 0.05
5.8 x 107 0.025 0.2 0.1 0.2 0.05
E. coli NIHJ JC-2 5.8 x 108 0.025 0.2 0.1 0.2 0.05
5.8 x 105 0.012 0.2 0.1 0.2 0.05
5.8 x 104 0.012 0.2 0.1 0.2 0.025
3.4x108 0.78 0.78 1.56 1.56 0.39
3.4 x107 0.78 0.78 1.56 1.56 0.39
P. aeruginosa ATCC 10145 3.4 x 108 0.39 0.78 1.56 1.56 0.39
3.4x10° 0.39 0.78 1.56 0.78 0.39
3.4x10* 0.2 0.78 1.56 0.78 0.2
Medium: Mueller-Hinton agar
Table 7. Effect of horse serum on antibacterial activity of grepafloxacin and other drugs
. Horse serum MIC (ug/mi)
Organism : : - - - :
(%) grepafloxacin norfloxacin ofloxacin enoxacin ciprofloxacin
0 0.025 0.39 0.2 0.39 0.2
10 0.025 0.39 0.2 0.39 0.2
S. aureus FDA 209P 20 0.025 0.39 0.2 0.78 0.2
50 0.05 0.39 0.39 0.78 0.2
0 0.2 1.56 1.56 3.13 0.78
. 10 0.2 1.56 1.56 6.25 0.78
E. faecalis IFO 12580 20 0.2 1.56 3.13 6.25 0.78
50 0.2 1.56 3.13 6.25 0.78
0 0.025 0.1 0.1 0.2 0.025
. 10 0.025 0.1 0.1 0.2 0.012
E. coli NIHJ JC-2 20 0.025 0.1 0.2 0.2 0.012
50 =0.006 0.1 0.2 0.2 0.1
0 0.39 0.78 1.56 1.56 0.2
. 10 0.39 0.78 1.56 1.56 0.2
P. aeruginosa ATCC 10145 20 0.39 0.78 1.56 1.56 0.39
50 0.39 0.78 3.13 1.56 0.78

Medium: Mueller-Hinton agar
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8. PAEDJIE
GPFX®D S. aureus FDA 209P|Z3F3 A PAEIL 285 [ ¢
& 1, NFLX, OFLX, CPFX & (ZIZFEEE Tdh o 7225,

NIHJ JC-21%¢ L T & M By B\ PAE (1.6 ) &2 R L
CPFX & |3 2B TH o /2o OFLXIZ LI B Ly
ENXIE 1285 & %2 %4\ PAET% o 7z (Table 15),

ENXIZ1. 405 & R R WEETH - 720 GPFXIZ E. coli

Table 8. Effect of Mg ion on antibacterial activity of grepafloxacin

MIC (ug/ml)
Drugs Organism Mg*+ concentration (mM)

0 0.1 1.0 5.0 10.0
S. aureus FDA 209P 0.05 0.05 0.05 8%3 ggg

. E. faecalis IFO 12580 0.20 0.20 0.20 . :
Grepafloxacin | £ )i NIHJ JC-2 0.025 0.025 0.025 0.05 0.10
P. aeruginosa ATCC 10145 0.39 0.39 0.39 0.39 0.78
S. aureus FDA 209P 0.78 0.78 0.78 égg 13.;3

. E. faecalis IFO 12580 1.56 1.56 3.13 . .
Norfloxacin E. coli NIHJ JC-2 0.10 0.10 0.10 0.20 0.39
P. aeruginosa ATCC 10145 0.78 0.78 0.78 0.78 1.56
S. aureus FDA 209P 0.20 0.20 0.39 0.39 0.78
Ofloxacin E. faecalis IFO 12580 1.56 1.56 1.56 3.13 6.25
E. coli NIH]J JC-2 0.10 0.10 0.10 0.20 0.39
P. aeruginosa ATCC 10145 0.78 0.78 0.78 1.56 1.56
S. aureus FDA 209P -0.78 0.78 0.78 1.56 3.13

Enoxacin E. faecalis IFO 12580 3.13 3.13 3.13 12.5 25
E. coli NIHJ JC-2 0.20 0.20 0.20 0.39 0.78
P. aeruginosa ATCC 10145 0.78 0.78 0.78 1.56 1.56
S. aureus FDA 209P 0.39 0.39 0.39 0.78 0.78
Ciprofloxacin E. faecalis IFO 12580 0.39 0.39 0.78 1.56 3.13
P E. coli NIH] JC-2 0.025 0.025 0.025 0.05 0.10
P. aeruginosa ATCC 10145 0.20 0.20 0.20 0.39 0.39

Table 9. Effect of Ca ion on antibacterial activity of grepafloxacin
MIC (ug/ml)
Drugs Organism Ca** concentration (mM)

0 0.1 1.0 5.0 10.0
S. aureus FDA 209P 0.05 0.05 0.05 0.05 0.05
. E. faecalis IFO 12580 0.20 0.20 0.20 0.20 0.39
Grepafloxacin E. coli NIH] JC-2 0.025 0.025 0.025 0.05 0.10
P. aeruginosa ATCC 10145 0.39 0.39 0.39 0.39 0.78
S. aureus FDA 209P 0.78 0.78 0.78 0.78 0.78
. E. faecalis IFO 12580 1.56 1.56 1.56 1.56 3.13
Norfloxacin E. coli NIH] JC-2 0.10 0.10 0.10 0.10 0.20
P. aeruginosa ATCC 10145 0.78 0.78 0.78 0.78 1.56
S. aureus FDA 209P 0.20 0.20 0.20 0.20 0.20
Ofloxacin E. faecalis IFO 12580 1.56 1.56 1.56 1.56 1.56
E. coli NIHJ JC-2 0.10 0.10 0.10 0.10 0.20
P. aeruginosa ATCC 10145 0.78 0.78 0.78 0.78 1.56
S. aureus FDA 209P 0.78 0.78 0.78 0.78 0.78
Enoxacin E. faecalis IFO 12580 3.13 3.13 3.13 3.13 6.25
E. coli NIHJ JC-2 0.20 0.20 0.20 0.20 0.39
P. aeruginosa ATCC 10145 0.78 0.78 0.78 0.78 1.56
S. aureus FDA 209P 0.39 0.39 0.39 0.39 0.39
. . E. faecalis IFO 12580 0.39 0.39 0.39 0.78 0.78
Ciprofloxacin E. coli NTH] JC-2 0.025 0.025 0.025 0.05 0.05
P. aeruginosa ATCC 10145 0.20 0.20 0.20 0.20 0.39
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MICs were determined by broth-dilution method at 10° cfu/ml.

Fig. 1. Effect of grepafloxacin and other antibiotics on viability of Staphylococcus aureus 209P.



84

Log of viable cfu/ml Log of viable cfu/ml

Log of viable cfu/ml

H &AL % 3k % & 1 JULY 1995
10 Grepafloxacin (MIC 0.006 pg/ml) 10 Norfloxacin (MIC 0.10 pg/ml)
9 - control 0 9 - control
E
2
Q
2
'
>
Y
°
)
3
Time (h) Time (h)
10 Ofloxacin (MIC 0.05 pg/ml) 10 Enoxacin (MIC 0.10 pg/ml)
94 con-tf?l--___o 9 A conn:o_l _____ o
------- ot
8 I,'p 8 1 R
E 0.05 pg/mi
7 0.025 pg/ml 5 77
(5]
6 :g, 6
Ed
o--- 5 )
5 - o0 54 o-”
)
-
4 - 4
3 H 3
0.20 pg/ml 0.39 pg/ml
2 % + * 2 5 +
-1 0 1 2 4 8 -10 1 2 4 8
Time (h) Time (h)
10 Ciprofloxacin (MIC 0.012 pg/ml)
9 - control____o
RS
8
77 0.006 pg/ml
6 7 . . . 5
MICs were determined by broth-dilution method at 10° cfu/ml.
54°7
4 - 0.012 pg/ml
31 0.05 pg/ml
0.025 pg/ml
2 T I T 9
-1 0 1 2 4 8

Time (h)

Fig. 2. Effect of grepafloxacin and other antibiotics on viability of Escherichia coli NIHJ JC-2.
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9. VU ALHRRIYEIITY

7o LBHER T 7 ABRERICTT AGPFX R UL
BEH| OB EEN R % Table 1638 X UTable 17127k L7,
GPFX D in vivol L E 113 in vitoDIE N % & < KM L 7=
BETHhorz Blb, 77 AHGMREBRIE ICxT LGPFX

CREE SVES

BEWMICZRT & & b IR ZBRERDR TR L
720 S. aureus Smith & %4 fE (2 X 5 R R 1L EDso fE T
1.66mg/kg T V), FLIEIEH & ) 3.8~ 127 M N7
WMTHole AF V) VS aureusT b FHRD LM T
B 7z, S preumoniaeEYSE |2 B\ TNFLX B & UENX

Table 10. Comparison between MIC and MBC of grepafloxacin and other quinolones

S. aureus E. faecalis E. coli P. aeruginosa
Drugs (ug/ml)
MICyg, MBCq, MICqg, MBCy, MICy, MBCq, MICq, MBCq,
Grepafloxacin 0.05 0.10 0.39 0.78 0.0125 0.025 0.20 0.78
Norfloxacin 0.78 3.13 3.13 6.25 0.05 0.10 0.39 0.78
Ofloxacin 0.20 0.39 1.56 3.13 0.05 0.05 0.78 3.13
Enoxacin 0.78 3.13 6.25 50 0.10 0.10 0.78 1.56
Ciprofloxacin 0.39 0.78 0.78 3.13 0.0125 0.0125 0.10 0.39
Table 11. Frequency of spontaneous mutants resistant to grepafloxacin
) Frequency of mutants
Organism - - - . - -
grepafloxacin norfloxacin ofloxacin enoxacin ciprofloxacin
S. aureus FDA 209P <1.8x10°8 <1.8x10-8 <1.8x10-8 6.3x10°8 <1.8x10°8
E. faecalis IFO 12580 <1.7x10-8 <1.7x10"8 <1.7x10-8 <1.7x10-8 <1.7x10°8
E. coli NIHJ JC-2 <3.8x10°° <3.8x10°° <3.8x10-° <3.8x10°° <3.8x10°°
P. aeruginosa ATCC 10145 <5.9%x10°° <5.9%x10° <5.9x10-° <5.9x10° <5.9x10°

Table 12. Changes in the MIC of bacteria cultured in the drugs and in continuous culture in the medium

Organism MIC (ug/ml)
Drug Parent 20 times transfer 30 times transfer*
S. aureus FDA 209P
Grepafloxacin 0.025 0.20 0.20
Norfloxacin 0.39 3.13 3.13
Ofloxacin 0.20 1.56 1.56
Enoxacin 0.39 12.5 12.5
Ciprofloxacin 0.39 1.56 1.56
E. faecalis IFO 12580
Grepafloxacin 0.20 0.78 0.39
Norfloxacin 1.56 3.13 3.13
Ofloxacin 1.56 3.13 1.56
Enoxacin 3.13 6.25 6.25
Ciprofloxacin 0.78 0.78 0.78
E. coli NIHJ JC-2
Grepafloxacin 0.025 0.05 0.05
Norfloxacin 0.10 0.39 0.39
Ofloxacin 0.10 0.10 0.10
Enoxacin 0.20 0.39 0.39
Ciprofloxacin 0.025 0.05 0.05
P. aeruginosa ATCC 10145
Grepafloxacin 0.39 1.56 1.56
Norfloxacin 0.78 12.5 12.5
Ofloxacin 0.78 3.13 3.13
Enoxacin 0.78 6.25 6.25
Ciprofloxacin 0.20 0.78 0.78

% Last 10 times periodic transfer was carried out in drug-free medium.
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Table 13. Antibacterial activity of grepafloxacin and reference drugs after 20 times culture in medium containing each drug

0 X MIC (ug/ml)
rganism ; - :
g grepafloxacin norfloxacin ofloxacin enoxacin ciprofloxacin
S. aureus FDA 209P
Parent 0.025 0.39 0.20 0.39 0.39
Grepafloxacin® 0.20% 3.13 0.78 3.13 3.13
Norfloxacin® 0.39 3.13» 3.13 3.13 1.56
Ofloxacin® 0.20 6.25 1.56” 3.13 3.13
Enoxacin? 0.39 25 3.13 12.5% 6.25b)
Ciprofloxacin® 0.39 6.25 1.56 6.25 1.56
E. faecalis IFO 12580
Parent 0.20 1.56 1.56 3.13 0.78
Grepafloxacin® 0.78» 3.13 3.13 12.5 3.13
Norfloxacin® 0.39 3.13» 3.13 6.25 1.56
Ofloxacin® 0.39 3.13 3.13» 6.25 0.78
Enoxacin® 0.39 6.25 3.13 6.25P 1.56b)
Ciprofloxacin® 0.39 3.13 3.13 6.25 0.78
E. coli NIHJ JC-2
Parent 0.025 0.10 0.10 0.20 0.025
Grepafloxacin® 0.05 0.10 0.10 0.20 0.025
Norfloxacin® 0.025 0.39 0.20 0.78 0.20
Ofloxacin? 0.05 0.20 0.10» 0.20 0.05
Enoxacin® 0.05 0.39 0.39 0.39Y 0.05
Ciprofloxacin® 0.05 0.20 0.20 0.39 0.05»
P. aeruginosa ATCC 10145
Parent 0.39 0.78 0.78 0.78 0.20
Grepafloxacin® 1.569 3.13 6.25 3.13 1.56
Norfloxacin® 3.13 12.59 12.5 12.5 3.13
Ofloxacin® 1.56 3.13 3.13 3.13 0.78
Enoxacin? 1.56 3.13 6.25 6.25 0.78
Ciprofloxacin® 1.56 1.56 6.25 3.13 0.78»
a): Organisms were cultured in each drugs for 20 times  b): MIC against the drugs used in continuous culture
Table 14. Effect of grepafloxacin on DNA gyrase supercoiling activity
. MIC | (O
Organism Drug (ug/ml) (agimml)
Grepafloxacin 0.025 0.09
Escherichia coli Norfloxacin 0.05 0.704
K-12 Ofloxacin 0.05 0.529
Ciprofloxacin 0.0125 0.197

Table 15. Postantibiotic effect of grepafloxacin and reference drugs against Staphylococcus aureus FDA 209P
and Escherichia coli NIHJ JC-2

S. aureus FDA 209P E. coli NIH]J JC-2
grepafloxacin norfloxacin ofloxacin enoxacin ciprofloxacin |grepafloxacin norfloxacin ofloxacin enoxacin ciprofloxacin
Drug
Concentration 0.05 1.56 0.78 1.56 0.78 0.025 0.20 0.20 0.39 0.05
(ng/ml)

PAE (h) 2.0 2.0 2.0 1.4 1.8 1.6 14 11 1.2 1.7
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Tl2200mg/ kgD B E T O RRARD b Nz b o 129,
GPFXIXOFLX, CPFX & V) 2.28 £ U'3.9M% 3k 1A %) R
%R, FDEDsofEIZ25.79mg/kgTdH o7z, 7T L&
BEEYIE T1E, E. col&HJE TGPFXIXOFLX, CPFX &
) RREN, NFLX, ENX X D ENIGENRTH - 72,
P. mirabilisF&HE TIINFLX, ENX L IZIZFEE ORI R %R
L7225, S. marcescensTEFAE TIILLBIEHI L ) % 5
BETHo 2o H influenzae&FIE (2xF LT, GPFXiZ
HBEAOPTRMC, 24~244FHRVFIREEZRL
72 P. aeruginosaBE e TIXCPFX & 12 IZFRIZDEN T
MEAXRLT. M (B) catarrhalis BB fE X L T D
GPFXi ECER H R bR VBIRER L7,
I = &=

GPFXIRMBILVITE ANRYZ b T A LMWITE N 2A L
TWizo 77 AEHREICH T 5GPFXOHE I <,
BaE & 0 58 X N7z S, preumoniaext 3 5 MICgo 13 0.39
pg/mlTHY, HBERPRHENLCHENER L,
77 LBRHETE, ${OBBTCPFXEAEDHES
# 7R L7275, Proteus, Providencia, MorganellaJ& DB FE T
HRRHENPTEHL, ENXLERBETH 72, T/2H
influenzae, M. (B.) catarrhalisd & O° 7 F 7 ¥EIEBREBEH (P.
aeruginosaZ BE ) WX L TIE, VW HEH 2R L7,
GPFX IR BFRIE & ) SHHE IS BE S N5 S, preumo-
niae, H. influenzae, P. aeruginosa, M. (B.) catarrhalis®®

REIGEVHEN 2R T I LR SN, BRICBITS

BRI SN, T2, HEFOREBIIIEE X2
WS, BEMpHR UBIREDERA 4 v IC& ) RRHH
NOET T AEMAR S NS, FOREITILIEIEH &
FRETHo7, ¥/ U VETIHERA A VICLDHIE
IPETTARERERONLA, MICIZHEE RIZ
TERA L+ OREIIH L, GPFXDHETIL5~10mM
TL/2~1/4DMEHDBE T Th o 7o R TIIFIRE
DERA A VY OTFIET HREENH VY, REGEGAEIC
BOTRZIOREY LT AHLEENH LD, RPIZIE
E/RA A v ORE Y L0 5 FIREORK 2B S N, 18
BRI F THEE RIZTTREIBENEZEZ LN,
BEIEERER L ARV REERAER L,
GPFX I3 S B EH) & MBS T4 13RSIV D
D, —BEFLAMICIIHAERELZYELTS, TN
MICIZIZEIR L e o 7ze EEDBRKRIZBITAF /O
MEEOEME, ¥/ 0 rvBOBRAEELBEEREEH S
EATRENTBY, ZORBEERBLZDbDEEZ LN
Ao T 7-GPFXIXKIZE TDNA gyrase* f[HE L, in vitro
MENE IR LABEETH o7z, GPFXDIEIER
BEiIMo=2—% /0 L FHEICDNA gyrase[iZE
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Table 16. Protective effect of grepafloxacin and reference drugs against experimental systemic infection caused

by gram-positive bacteria in mice

. Challenge dose . MIC EDq, .
Strain (cfu/mouse) Mucin Drugs (ug/ml) (mg/kg) 95% Confidence limit

grepafloxacin 0.025 1.66 1.30~2.09
norfloxacin 0.39 21.16 17.18~27.20

S. aureus Smith 3.5x10° 5% ofloxacin 0.20 6.36 4.89~8.51
enoxacin 0.78 15.17 12.03~19.19
ciprofloxacin 0.20 7.57 4.73~12.69
grepafloxacin 0.0125 4.46 3.78~5.24
norfloxacin 0.78 85.48 64.35~101.34

S. aureus C196 (MRSA) 7.0x10° 10% ofloxacin 0.20 13.22 10.73~17.00
enoxacin 0.78 25.00 19.83~31.53
ciprofloxacin 0.20 21.37 16.09~25.34
grepafloxacin 0.20 25.79 17.28 ~ 36.68
norfloxacin 6.25 >200

S. pneumoniae type III 1.5x103 - ofloxacin 1.56 57.20 41.42~80.40
enoxacin 12.5 >200
ciprofloxacin 1.56 100.63 66.69 ~168.14
grepafloxacin 0.39 30.34 22.37~42.28
norfloxacin 6.25 >100

E. faecalis C63* 2.0 x 107 10% ofloxacin 3.13 43.01 33.52~57.67
enoxacin 12.5 >100
ciprofloxacin 1.56 >100

Therapy: single oral administration at 1 h after infection
*Immediately after infection
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Table 17. Protective effect of grepafloxacin and reference drugs against experimental systemic infection caused by

gram-negative bacteria in mice

. Challenge dose . . MIC EDs, .
Strain (cfu/mouse) Mucin Drugs (ug/ml) (mg/kg) 95% Confidence fimit
grepafloxacin 0.0125 0.60 0.39~0.78
norfloxacin 0.05 3.53 2.50~4.89
E. coli No.29 9.3x10° 3% ofloxacin 0.05 1.01 0.80~1.18
enoxacin 0.10 2.50 1.99~3.16
ciprofloxacin 0.0125 0.95 0.75~1.20
grepafloxacin 0.0125 0.81 0.51~1.17
norfloxacin 0.05 4.27 3.22~5.07
K. pneumoniae NCTC 9632 7.8 x 106 5% ofloxacin 0.05 0.78 0.59~0.99
enoxacin 0.20 2.29 1.78~3.16
ciprofloxacin 0.0125 0.71 0.47~1.10
grepafloxacin 0.39 6.62 4.83~8.72
norfloxacin 0.10 8.10 6.38~9.47
P. mirabilis No.42 7.0 x 105 5% ofloxacin 0.20 1.56 1.33~1.94
enoxacin 0.39 5.99 4.56 ~8.07
ciprofloxacin 0.025 1.77 1.35~2.30
grepafloxacin 0.05 0.78 0.59~0.99
norfloxacin 0.10 4.75 3.61~5.81
S. typhimurium 5 1.9x 105 5% ofloxacin 0.10 1.61 1.20~2.24
enoxacin 0.10 3.79 3.01~4.80
ciprofloxacin =0.006 1.08 0.84~1.44
grepafloxacin 0.20 6.57 4.30~9.30
norfloxacin 0.10 3.31 2.42~4.36
S. marcescens IFO 12648 8.5x 104 5% ofloxacin 0.20 1.49 0.97~2.27
enoxacin 0.20 3.12 2.67~3.88
ciprofloxacin 0.05 1.15 0.85~1.67
grepafloxacin | =0.006 0.54 0.36~0.69
norfloxacin 0.10 13.15 8.60~18.60
H. influenzae C8 6.0 x 107 5% ofloxacin 0.05 1.31 0.67~1.90
enoxacin 0.20 9.50 7.22~11.63
ciprofloxacin 0.025 2.02 1.58~2.62
grepafloxacin 0.78 12.50 9.92~15.76
norfloxacin 0.78 48.75 37.77~69.30
P. aeruginosa E-2 8.8 x 105 3% ofloxacin 1.56 26.45 21.47~34.00
enoxacin 1.56 26.45 21.47~34.00
ciprofloxacin 0.39 9.46 7.10~12.69
grepafloxacin 0.39 18.96 15.04 ~23.99
norfloxacin 0.78 90.04 67.59~108.38
P. aeruginosa ATCC 10145 6.0 x 10° 5% ofloxacin 1.56 28.84 20.17~42.08
enoxacin 0.78 31.18 21.01~49.12
ciprofloxacin 0.20 22.51 16.90~27.10
grepafloxacin 0.012 0.99 0.54~0.167
norfloxacin 0.39 11.32 4.58~24.14
M.(B). catarrhalis C-6 4.2x107 5% ofloxacin 0.10 2.42 1.77~3.76
enoxacin 0.39 10.86 5.45~20.64
ciprofloxacin 0.10 2.63 0.79~6.23

Therapy: single oral administration at 1 h after infection
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In vitro and in vivo antibacterial activity of grepafloxacin

Kinue Ohguro, Hirokazu Wakebe, Atushi Azuma, Fumie Mukai, Takuma Imada,
Hiromitsu Yoneda, Hisako Ohnishi, Mika Kuramoto, Hisashi Miyamoto, Kazunori Ohmori,
Hisashi Tamaoka and Mikio Kikuchi
Microbiological Research Institute, Otsuka Pharmaceutical Co., Ltd.

463-10 Kagasuno, Kawauchi-cho, Tokushima 771-01, Japan

The in vitro and in vivo antibacterial activities of grepafloxacin (GPFX), a new synthetic antimicrobial
agent, were compared with those of norfloxacin (NFLX), ofloxacin (OFLX), enoxacin (ENX) and
ciprofloxacin (CPFX). GPFX showed a broad spectrum of antibacterial activity against gram-positive and
gram-negative and aerobic and anaerobic bacteria. GPFX was superior to reference compounds in activity
against all gram-positive clinical isolates, including Staphylococcus aureus and Streptococcus pneumoniae.
The antibacterial activity of GPFX against Escherichia coli, Citrobacter diversus, Klebsiella pnewmoniae and
Enterobacter aerogenes was similar to that of CPFX and superior to those of NFLX, ENX and OFLX. The
activity of GPFX against Klebsiella oxytoca, Enterobacter cloacae, Servatia marcescens, Pseudomonas aerugino-
sa and Pseudomonas putida was slightly less than that of CPFX but more active than those other reference
drugs. The activity was similar to that of ENX against Citrobacter freundii, Proteus vulgaris, Proteus
mirabilis, Providencia rettgeri and Morganella morganii. GPFX was superior to the reference compounds in
activity against Haemophilus influenzae, Xanthomonas maltophilia, Acinetobacter calcoaceticus, Moraxella
(Branhamella) catarrhalis and Bacteroides fragilis. Neither the medium, variation in medium pH, inoculum
size, nor the addition of cations or horse serum had any major effect on its activity. But the activity of
GPFX was slightly reduced in the acidic condition and of a high concentration of cations. GPFX acted
bactericidally over the MIC, and differences were very small between the MIC and MBC.

Frequencies of mutants resistant to GPFX were low. GPFX strongly inhibited the supercoiling activity
of DNA gyrase purified from E. coli K-12. But inhibition of the relaxing activity of topoisomerase II from
calf thymus was very low. GPFX produced excellent postantibiotic effects (PAE) against S. aureus and E.
coli, and those effects were 2 and 1.6 hours, respectively. The therapeutic effect of these quinolones was
evaluated against systemic infections in mice. GPFX was the most active against all the gram-positive
bacterial infections. In gram-negative bacterial infections, GPFX was similar in activity to CPFX against
E. coli and P. aeruginosa infections and was most active against H. influenzae infection. These results
indicate that GPFX may be useful for various kinds of infections in humans.
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