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hRPEE

B 2o s RPLH# gatifloxacin (GFLX) @ in vitro } OFin vivo JLEER %,
sparfloxacin (SPFX), tosufloxacin (TFLX), ciprofloxacin (CPFX) & UFofloxacin
(OFLX) ZxffisE & L CHBMaT L, LT OB L1372,

GFLX IILEEPH L PLE A X7 M T L& H L, XF ) Chitt Staphylococcus aureus
subsp. aureus (MRSA) % & Staphylococcus)@,  Streptococcus)@ I O Enterococcus &7z &
DT T LEEERE 23 L, CPFX MUTOFLX £ i<, SPFX, TFLX &[FEZEOHiE )
R L7z BNHHEEFOHFE,  Pseudomonas aeruginosa % B { 7" N 7 MEIEFSBER L 2xF L C
I¥SPFX, TFLX, CPFX, OFLX &[A%EDMWTRE 1% /R L 720 P. aeruginosa \Zx37
HIUHEIIESPFX, OFLX &A% Td - 72, Bacteroides fragilis |23 L TIZ\W 3 LT HR
S QR T RN AR 2 N DA

S. aureus subsp. aureus Smith, Streptococcus pneumoniae TMS3, Escherichia coli C11
KO P. aeruginosa E7 % R\ 72 7 A& HIRGE 7034 5 GFLX OFE L5 OIGHFER)
HlISPFX &A% Tdh - 72, S. pneumoniae TMS3 f&4«E 7 ) Tlx, GFLX I3 TFLX,
OFLX R UFCPFX & 0 & 5~8 15N /-5h % /RL, S. aureus subsp. aureus Smith g%
E7TNTH OFLX, CPFX &) b 4~8FEN/RIELRL T,

S. pneumoniae TMS3 % [& 441K & 4 HFESMIERGE T IVIZEBIT 5 GFLX ORFERF I
CPFX N UFOFLX & h fER T W7z,

GFLX &~ 7 A2 50mg/ kg #E I Hx GO Mg, MM R OENRSREX, &4
3.86 £0.61 yg/mL (325 15901%), 7.80 £6.58 ng/g (2WFfITR) M1N16.49 £4.69
ung/g (30971%) Tho7ze TNHDREITEMNIREZBRE OFLX £ ) {RWHTH -
7275, CPFX, TFLX XD b2~6f5mMETH Y, SPEXDZFIUTEBIL 720 REDE
NI RIS, 2 OE PRGN S BN S mIc L s b LEZ BN,
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No. G155311) %f#f L7z, SPFX (KHA#E), TFLX
(E1{t), CPFX (S TV# ), OFLX (4 —H38)
JO¥vancomycin (VCM, PP OKMERIIS
IG5 anb0x R L,

3. RAVEFMHILRE (MIC) D#lE

MIC ®i#ilE (¥, Mueller-Hinton broth (MHB : Difco)
rHWT, HRMFREFROMERAEARE ICEL
TEM L7 %8B, TFLX 32 pg/mLLLEDRETIE
AP T 57:0, 16 pg/mL 2 REBE L L CHlE
L7ze &8, TiROBEEIISWTIE, HAMLFBREFS
DFERFARARE 12 TMIC 2llE L 72,

Streptococcus J& i ¥ Branhamella catarrhalis |23 L T I3,
5 % 5B B Ak HEIM i % 7500 L 72 Mueller- Hinton medium
(MHM, Difco) #%H\wv 7z,

Haemophilus influenzae \Zx+ L Cld, MHM (25 % H ik
MEMWZ WML CTERLAFaal— PEREREHW
726

Neisseria gonorrhoeae 2 xf L T |¥, supplement
(cocarboxylase 0.001g, glucose 20g, glutamine
0.5g, ZEH/AK 100mL) % A#EEE%K, 2%DESETGC
medium base (Difco) \ZIZ 7% H, T—v72
BREBIITERL,

BRMEROEEIL, HAEFERERFROHTEROMIC
BIERE L TRIE L7z, BiEEICGAM 743~ (H
), BIERE I GAMERE M (HK) 2fEH L, B
R EEENTEEL.

4. 7 AEBRELIZ BT DB R

(1) &HREETINV

HEMICRFR~ Y A (48, KE20=+1g) & 1HE6IL

ELTHW,

O HMERGE TV

S. aureus subsp. aureus Smith, X F 1) U F S
aureus subsp. aureus (MRSA) No.235, S. pneumoniae
TMS3,  Escherichia coli C11 } UF P. aeruginosa E7 % &
FRE L THW,

£ HE % heart infusion agar (k) AR T37C,
18 BFRINE &R, AHAEECTHEOHEIIHB L, &
B, S pneumoniae D5 MEER G A 720
L Z2HEIZ 10 % D gastric mucin (Difco) %50
Z, 0.omL #REREMNICIEREL 72, &8, E. coli Cl11122
W I3 gastric mucin Z IR 2 W TR L 7o, g 1 Iy
IS KPR © 1 RS- L7z, GFLX #8450
372, BRTHRGLEBL, BREESHEOY Y ADAE
WE 5 ED % Van der Waerden 2 X W &L,
HER R 2 G L 7.

@ RABREET NV

E. coli C11 KU Bacteroides fragilis No.10 % J&4<F & L
THIV 726 ST E. coli C11 & Fe/hEsEs (MLD) BLLE,
B. fragilis No.10 # MLDULF & L TO#MAEDHLETIRE
R X 7o, RG22 T O R & RIS~ 7 AREREN I
FEL 720 BRI DV TS AR o B Gy & [A] Rk O
FEz &, EDfEE B LEFm L 7.

(2) IR ERIRgeE TV

< 7 ARR BN R 21X S, pneumoniae TMS3 %
Wiz ElESOHE" 12y, HMICRATT A (48
W, ARE20+1g) * =—FTIVEELL, S. pneumoniae O
Hi (1.0 X 10°CFU/mL) 0.02mL Z#f&4EfE L 72, %
B, ¥ ZI2ldH 50 L dHcyclophosphamide 250mg/kg

Table 1. Antibacterial spectrum of gatifloxacin and other new quinolones against
aerobic Gram- positive bacteria
MIC (eg/mL) @
Organism

gatifloxacin sparfloxacin tosufloxacin ciprofloxacin ofloxacin
Staphylococcus aureus subsp. aureus 209P =<0.063 =<0.063 =0.063 0.125 0.125
Staphylococcus aureus subsp. aureus Smith =0.063 =0.063 =0.063 0.125 0.125
Staphylococcus epidermidis ATCC 12228 0.125 0.125 0.125 0.25 0.5
Micrococcus luteus ATCC 9341 0.5 2.0 2.0 2.0 2.0
Streptococcus pyogenes ATCC 10389 0.39 0.39 0.10 0.78 1.56
Streptococcus pneumoniae type 1) 0.78 0.39 0.39 1.56 3.13
Streptococcus pneumoniae type TP 0.78 0.39 0.39 1.56 6.25
Enterococcus faecalis ATCC 29212 0.5 0.5 0.25 0.5 2.0
Enterococcus faecalis ATCC 33186 0.5 0.5 0.25 1.0 2.0
Bacillus subtilis ATCC 6633 =0.063 =0.063 =0.063 =0.063 0.125

a) . Broth microdilution method

Medium : Cation Supplement Mueller-Hinton Broth (CSMHB : Difco)

Inoculum size . 10" CFU/mL (10" CFU/well)
b) : Agar dilution method

Medium : Mueller-Hinton medium (MHM, Difco) supplemented with 5% horse blood
Inoculum size : One loopful of bacterial suspension (10" CFU/mL)
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TG4 BATICHEIENS G L7z RER R Gtk 6 BRI, D3RIy ADMi 2 \EMIIHE L, AEAER2mL
1 RU2 Aot 3, GFLX, CPFX, OFLX %% 50 EMZEFEYFAAL, InEERE L TL0RERAR
mg/kg & ZNENAEI G L7z &b, GFLXIZ2WT UIiNA R A RO, 1RO~ A3 TIRE L, AR
BRETHE G OI 0 T G- b EE L 720 GRNRDHE E 7RO HCPE TR L7,

SN AERROBEI LD IT, AR OHER, 1, 2K

Table 2. Antibacterial spectrum of gatifloxacin and other new quinolones against
aerobic Gram-negative bacteria

MIC ( g/ mL) @
Organism
gatifloxacin sparfloxacin tosufloxacin ciprofloxacin ofloxacin

Escherichia coli ATCC 25922 =0.063 =0.063 =0.063 =<0.063 =0.063
Escherichia coli NIH] JC-2 =0.063 =<0.063 =0.063 <0.063 =0.063
Shigella flexneri ATCC 12022 =0.063 =<0.063 =0.063 =0.063 =<0.063
Salmonella tvphi S60 =0.063 =0.063 =0.063 =0.063 =0.063
Citrobacter freundii ATCC 8090 =0.063 <0.063 =0.063 <0.063 =0.063
Klebsiella pneumoniae subsp. pneumoniae IFO 3512 =0.063 =0.063 =0.063 =0.063 0.125
Klebsiella pneumoniae subsp. pneumoniae 3K25 =0.063 =0.063 =0.063 =0.063 =0.063
Serratia marcescens 1IFO 12648 0.125 0.125 =0.063 =0.063 0.125
Serratia marcescens ATCC 8100 0.25 0.25 0.25 0.125 1.0
Serratia marcescens No. 2 0.25 0.25 0.125 =0.063 0.25
Proteus mirabilis 1287 =<0.063 0.125 =<0.063 =0.063 =<0.063
Proteus vulgaris 1IFO 3851 =<0.063 0.5 0.125 =0.063 =0.063
Providencia retrgeri 1IFO 13501 =<0.063 =0.063 =0.063 =0.063 =0.063
Providencia stuartii TFO 12930 0.25 0.25 0.125 =<0.063 0.25
Morganella morganii TFO 3848 =0.063 0.125 =0.063 =0.063 =0.063
Pseudomonas aeruginosa ATCC 27853 4.0 4.0 1.0 1.0 4.0
Pseudomonas aeruginosa IFO 3445 2.0 2.0 0.5 0.5 4.0
Pseudomonas fluorescens TFO 3081 =<0.063 0.125 =<0.063 =0.063 0.25
Pseudomonas putida ATCC 17464 0.25 0.25 0.25 0.125 0.5
Acinetobacter calcoaceticus NCTC 7844 =<0.063 =0.063 =<0.063 =0.063 <0.063
Alcaligenes fuecalis NCTC 655 2.0 4.0 4.0 2.0 4.0
Alcaligenes xyvlosoxidans subsp. xylosoxidans TMS 73 4.0 4.0 8.0 8.0 8.0
Chryseobacterium meningosepticum TMS-466 0.5 0.125 0.25 1.0 2.0

a) . Broth microdilution method
Medium : Cation Supplement Mueller- Hinton Broth (CSMHB : Difco)
Inoculum size : 10" CFU/mL (10" CFU/ well)

Table 3. Antibacterial spectrum of gatifloxacin and other new quinolones against anaerobic bacteria

MIC ( /zg/ mL) a)

Organism
gatifloxacin sparfloxacin tosufloxacin ciprofloxacin  ofloxacin

Peptostreptococcus anaerobius ATCC 27337 0.05 0.78 0.10 0.78 0.78
Peptostreptococcus asaccharolyticus ATCC 14963 0.20 0.20 0.10 0.78 6.25
Peptostreptococcus magnus ATCC 29328 0.05 0.10 0.10 0.39 0.78
Eubacterium lentum GAI 7506 0.05 0.05 0.05 0.10 0.39
Eubacterium limosum ATCC 8486 0.05 0.05 0.05 0.10 0.39
Eubacterium aerofaciens GAI 5570 0.10 1.56 0.78 1.56 1.56
Veillonella parvula ATCC 10790 0.10 0.20 0.39 0.20 0.78
Bacteroides fragilis GM 7000 0.20 0.78 0.39 6.25 3.13
Bacteroides vulgatus ATCC 29327 0.20 0.78 0.39 25 6.25
Fusobacterium varium GAI 5560 1.56 6.25 3.13 12.5 25

Fusobacterium mortiferum VP1 4249 0.20 0.78 0.78 3.13 3.13
Fusobacterium nucleatum subsp. nucleatum ATCC 25586 0.20 0.78 0.39 3.13 3.13

a) . Agar dilution method
Medium : GAM agar (Nissui)
Inoculum size : One loopful of bacterial suspension (10° CFU/mL)
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5. WY AIIBIT ARNE)E

EBBRY O FEEFOBSE Y A% 1FFSILE LT
M L7z, GFLX R U BEE % 50mg/ kg #2045 L 15
5, 304, 1, 2RO4BRMICME, M, BEEEL
72o GFLX IZDWTIIREOHRE DI R THRG b ER L
720 GFLX DB THREEIZOW TS5 b IR L 72, I
Wx, Mgk, MROEE, ABEARREMmZ TR
EVFA XL, EOTEEL LEROERREY £
NZFNERBT 1+ A 7L Y ilE L7, GFLX X Bacillus
subtilis ATCC 6633 %, SPFX, CPFX &UOFLX i
E. coli Kp %, TFLXI3E. coli NIH] JC-2 #MEH &
L7zo Mg~y AME CrEEL ZEElMR LD,

720 R B iR S A AR TR L AR AR &
D ZENENOREZBEL 72,

I, £ B B #&

. MAARY T L4

HERGFOEERHRIINT 5 GFLX OfLH /1 % SPFX,
TFLX, CPFX MUOFLX &Ib# L 74 % Table 1~

ViR L7z,

GFLX 7 7 LFETEH, FEVERZ0 LRV AT b
T L EIR L7z, Staphylococcus |&,  Streptococcus &7 & D
77 LR IIH L TE = 0.063~0.78 g/ mL d MIC
Ex/RL, ZFOPENIESPFX, TFLX &[FE%T, CPFX,

Table 4-1. Comparative invitro activity of gatifloxacin and other new quinolones
against clinical isolates
)
Organism MIC (seg/mL) =2
(No. tested) Drug Range 50 % 90 %
Staphylococcus aureus subsp. aureus gatifloxacin =0.063 ~0.25 0.125 0.25
( 4§) 4 : S SUDSD. ‘ sparfloxacin <0.063 ~0.125 <0.063 0.125
tosufloxacin <0.063~0.125 <0.063 0.125
ciprofloxacin 0.125~2.0 0.5 1.0
ofloxacin 0.25~1.0 0.5 0.5
Methicillin- resistant gatifloxacin =0.063~16 0.125 8.0
Staphylococcus aureus subsp. aureus (MRSA) sparfloxacin <0.063~128 0.125 16
(60) tosufloxacin <0.063~>16 0.25 16
ciprofloxacin 0.25~>128 4.0 128
ofloxacin 0.25~128 1.0 32
Staphylococcus epidermidis gatifloxacin =0.063 ~0.25 0.125 0.125
(36) sparfloxacin =<0.063 ~0.25 0.125 0.125
tosufloxacin <0.063~0.125 =0.063 0.125
ciprofloxacin 0.125~0.5 0.25 0.25
ofloxacin 0.25~0.5 0.5 0.5
Streptococcus pyogenes ©) gatifloxacin 0.10~0.78 0.10 0.78
(34) sparfloxacin 0.20 ~1.56 0.39 0.78
tosufloxacin 0.20~0.39 0.39 0.39
ciprofloxacin 0.39~1.56 0.78 1.56
ofloxacin 0.78 ~3.13 1.56 3.13
Streptococcus pneumoniae ®¢) gatifloxacin 0.20~0.78 0.39 0.78
(29) sparfloxacin 0.20~0.78 0.39 0.39
tosufloxacin 0.20~0.39 0.39 0.39
ciprofloxacin 0.78~3.13 1.56 1.56
ofloxacin 1.56 ~6.25 3.13 3.13
Enterococcus faecalis gatifloxacin 0.125~16 0.5 16
(28) sparfloxacin 0.25~32 0.5 32
tosufloxacin 0.125~>16 0.5 >16
ciprofloxacin 0.5~128 1.0 64
ofloxacin 1.0 ~64 2.0 64
Enterococcus avium gatifloxacin 0.25~2.0 0.5 0.5
(33) sparfloxacin 0.25~1.0 1.0 1.0
tosufloxacin 0.25~8.0 0.5 1.0
ciprofloxacin 0.5~4.0 1.0 2.0
ofloxacin 1.0 ~8.0 4.0 4.0
Escherichia coli gatifloxacin =<0.063~0.5 =0.063 =0.063
47) sparfloxacin =0.063~0.5 =0.063 =<0.063
tosufloxacin =0.063~0.5 =0.063 =0.063
ciprofloxacin =<0.063~0.5 =0.063 =0.063
ofloxacin <0.063~1.0 =0.063 0.125

. Agar dilution method, inoculum size 10° CFU/mL

coe

. Broth (CSMHB) microdilution method, inoculum size 10° CFU/mL (10" CFU/ well)
. Medium . MHM (Difco) supplemented with 5% horse blood
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OFLX & Wuiinro 72, 777 ABEMWRHIZH L TIE<0.063~
4.0 ng/mLOMICHEZ 7R L, Providencia stuartii, Serratia
marcescens . ¥ Pseudomonas aeruginosa Tl TFLX,
CPFX 2, Pseudomonas putida Tl CPFX 1245 > T\ 7275,
OEETIZAFEDH 5 IEIBEL DS VHE D %R
L7zo BREMERLI 9 2 GFLX O4i# J11d, TFLX &[4
EPRRENTEY), SPFX, CPFX, OFLX & hEn
Tz,

2. BRIRCBERRIZH T AIUE D

BRIR 7 BERR 249 5 GFLX & xS OHiH )%, Table
41IR L7,

MIC., THE L 7=354, S. aureus subsp. aureus (48 ¥)
12339 5 GFLX O 1713 CPFX K UFOFLX & 1) R %05

Mo 72, SPFX RUFTFLX £ ) R R§5W % /R L7z,
L2 L, MRSA (60#%) 12xt9 5% GFLX D HE 1111,
EDOXERE L) 5@ Ao 72, Shigella spp. (28%k) 124 LT
GFLX &, SPFX, TFLX, CPFX RU'OFLX &%
SEIUE ) % 7R L 7o Enterococcus faecalis (28 %), E.
avium (33%k), Providencia rettgeri (24%%) J& ¥ Bacteroides

fragilis (26 %) 239 %5 GFLX O#E 71, SPFX,

TFLX, CPFX RU'OFLX & hifinro7z, E. coli (4THE),
Salmonella spp. (34 ¥) & U Klebsiella oxytoca (30%k) 12
W45 GFLX OtH 1L, SPFX, TFLX, RUCPFX
ERETHY, OFLX L Wi -7, S. pneumoniae (29
¥k) B O Stenotrophomonas maltophilia (30 #%) 1233 5
GFLX O#LHE 1L, SPFX KU TFLX & b R Rg5 W H][f)

Table 4-2. Comparative invitro activity of gatifloxacin and other new quinolones

against clinical isolates

Organism MIC (pg/mL) 2
(No. tested) Drug Range 50 % 90 %
Shigella spp. gatifloxacin =0.063 =0.063 =<0.063
(28) sparfloxacin =0.063 <0.063 =<0.063
tosufloxacin =<0.063 =0.063 =0.063
ciprofloxacin =0.063 =0.063 =0.063
ofloxacin =£0.063~0.125 =<0.063 =0.063
Salmonella spp. gatifloxacin =0.063 =<0.063 =0.063
(34) sparfloxacin =0.063 =0.063 <0.063
tosufloxacin =<0.063 =<0.063 <0.063
ciprofloxacin =0.063 =<0.063 =<0.063
ofloxacin =0.063~0.125 =0.063 0.125
Citrobacter freundii gatifloxacin =0.063~32 0.25 4.0
(36) sparfloxacin =0.063~>128 0.5 16
tosufloxacin <0.063~>16 0.25 8.0
ciprofloxacin =<0.063~32 =0.063 4.0
ofloxacin =0.063~128 0.25 16
Klebsiella pneumoniae subsp. pneumoniae gatifloxacin =<0.063~0.5 <0.063 0.25
(45) sparfloxacin <0.063~0.5 =<0.063 =<0.063
tosufloxacin =0.063~0.25 =0.063 =0.063
ciprofloxacin =<0.063~0.25 <0.063 =0.063
ofloxacin <0.063~1.0 0.25 0.25
Klebsiella oxytoca gatifloxacin =<0.063~0.125 <0.063 =0.063
(30) sparfloxacin =0.063~0.125 =0.063 =<0.063
tosufloxacin =<0.063 <0.063 <0.063
ciprofloxacin <0.063 =<0.063 =<0.063
ofloxacin =<0.063~0.125 0.125 0.125
Enterobacter cloacae gatifloxacin =<0.063~8.0 =0.063 2.0
(30) sparfloxacin =0.063~16 =<0.063 4.0
tosufloxacin <0.063~>16 <0.063 4.0
ciprofloxacin =<0.063~16 =0.063 2.0
ofloxacin =0.063~16 0.125 8.0
Serratia marcescens gatifloxacin =0.063~32 0.5 4.0
(41) sparfloxacin 0.125~32 0.5 4.0
tosufloxacin =<0.063~>16 0.5 4.0
ciprofloxacin =<0.063 ~32 0.25 4.0
ofloxacin 0.125~64 1.0 8.0
Proteus mirabilis gatifloxacin =0.063~0.5 0.125 0.25
(43) sparfloxacin =0.063~0.5 0.25 0.25
tosufloxacin <0.063~0.25 0.125 0.125
ciprofloxacin =<0.063~0.25 =0.063 0.125
ofloxacin =<0.063~0.5 0.125 0.25

a) . Broth (CSMHB) microdilution method, inoculum size 10° CFU/mL (10" CFU/well)
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Table 4-3. Comparative in vitro activity of gatifloxacin and other new quinolones

against clinical isolates

Organism MIC (eg/mL) @
(No. tested) Drug Range 50 % 90 %
Proteus vulgaris gatifloxacin =0.063~1.0 0.125 0.25
(32) sparfloxacin <0.063~16 0.125 0.5
tosufloxacin =0.063~4.0 =0.063 0.25
ciprofloxacin =0.063~1.0 =0.063 =0.063
ofloxacin =0.063~1.0 0.125 0.25
Providencia rettgeri gatifloxacin =0.063~32 0.5 8.0
(24) sparfloxacin <0.063~16 1.0 16
tosufloxacin <0.063~>16 0.5 >16
ciprofloxacin =0.063~>128 0.125 32
ofloxacin 0.125~128 1.0 32
Providencia stuartii gatifloxacin =0.063 ~0.5 0.125 0.5
(25) sparfloxacin =0.063~0.5 <0.063 0.25
tosufloxacin =0.063~0.5 =0.063 0.25
ciprofloxacin =0.063~0.5 =0.063 0.25
ofloxacin =0.063~2.0 0.25 1.0
Morganella morganii gatifloxacin =0.063~0.5 0.125 0.25
(33) sparfloxacin <0.063~0.5 0.125 0.5
tosufloxacin =0.063 ~0.25 =0.063 0.25
ciprofloxacin =0.063~0.25 =0.063 =0.063
ofloxacin <0.063~1.0 <0.063 0.125
Pseudomonas aeruginosa gatifloxacin 0.5~64 2.0 16
(46) sparfloxacin 0.5~>128 2.0 16
tosufloxacin 0.25~>16 0.5 > 16
ciprofloxacin 0.125~128 0.25 2.0
ofloxacin 1.0~ >128 2.0 16
Burkholderia cepacia gatifloxacin =<0.063~1.0 <0.063 0.5
(26) sparfloxacin <0.063~1.0 <0.063 0.5
tosufloxacin =0.063~1.0 =0.063 0.5
ciprofloxacin =0.063~8.0 =0.063 4.0
ofloxacin =0.063~4.0 =0.063 2.0
Stenotrophomonas maltophilia gatifloxacin =<0.063~4.0 0.25 1.0
(30) sparfloxacin =0.063~2.0 0.125 0.5
tosufloxacin =0.063~2.0 0.25 0.5
ciprofloxacin 0.25~16 1.0 4.0
ofloxacin 0.25~8.0 0.5 2.0
Acinetobacter spp. gatifloxacin =0.063~0.125 =0.063 0.125
(32) sparfloxacin =0.063 =<0.063 =0.063
tosufloxacin =0.063 =<0.063 =<0.063
ciprofloxacin =0.063~0.5 =0.063 =0.063
ofloxacin =0.063~0.5 <0.063 0.25

a) © Broth (CSMHB) microdilution method, inoculum size 10° CFU/mL (10" CFU/ well)

R L7245, CPFX RUTOFLX L h RRENR TV,
N. gonorrhoeae (29%k) (249 A GFLX OHLRE L, TFLX
& [@4% TSPFX R UFCPFX £ W §5<, OFLX & 0 iEn -
776 ZHLUZH L Cpenicillinase producing N. gonorrhoeae
(PPNG) (31%k) 1239 5 GFLX O4tE /11, SPFX &
OTFLX &[@%TH Y, CPFX RUOFLX & V5@V i
B %R LT S epidermidis (36 #%) K& U Burkholderia
cepacia (26 %) 12xF L TGFLX 3, SPFX RUFTFLX &
[F&, Serratia marcescens (41%k) (2xF L, SPFX, TFLX
KOS CPFX & [A1%:, Citrobacter freundii (36 %) 1233 L
CPFX & A% T2 DOMOM BRI & ) SR 2R L7z,
Streptococcus pyogenes (34 ¥k) (2139 5 GFLX DHLE /113,
SPFX & % TTFLX £ ) RR§gh - 7225, CPFX RV

OFLX & Y 58 - 7= Proteus vulgaris (32 %) \2x5 5%
GFLX #7113 TFLX X O'OFLX & % T SPFX & 1)
i ¢, CPFX X 0§95 -7, Morganella morganii (33%k)
12349 5 GFLX O /713 TFLX & % T, SPFX &)
i<, CPFXMUOFLX &1 §§22> 72, P.aeruginosa (46
¥e) 125 GFLX OPiE Hid, SPFX K OTOFLX &A]
% ¢, CPFX & 9 §g <, TFLX X h 5 2 » 72
Haemophilus influenzae (24 4%) (2444 % GFLX ® MIC.. 14
TFLX R UCPFX & F% CTSPFX £ ) gg<, OFLX &)
WA 720 Branhamella catarrhalis (26 #%) N U Clostridium
difficile (15#%k) 12343 % GFLX DR /11 SPFX KU
TFLX £ D % %§5<, CPFX &% TOFLX & 1) X
Motze E£72, Postuartii (258k) K ¥ Acinetbacter spp.
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Table 4-4. Comparative invitro activity of gatifloxacin and other new quinolones
against clinical isolates
)
Organism MIC (pg/mL) 2
(No. tested) Drug Range 50 % 90 %
Alcaligenes xylosoxidans subsp. xylosoxidans  gatifloxacin 8.0~128 32 128
(19) sparfloxacin 8.0~128 32 128
tosufloxacin 32~>16 >16 >16
ciprofloxacin 16~>128 64 > 128
ofloxacin 16~>128 64 >128
Flavobacterium spp. gatifloxacin =0.063~>128 16 128
(29) sparfloxacin =<0.063~128 8.0 64
tosufloxacin =0.063~>16 >16 > 16
ciprofloxacin =0.063~>128 128 > 128
ofloxacin 0.5~>128 64 > 128
Neisseria gonorrhoeae gatifloxacin = 0.0063 ~0.025 =0.0063 0.025
(29) sparfloxacin =<0.0063 ~0.0125 =0.0063 0.0125
tosufloxacin =<0.0063 ~0.025 = 0.0063 0.025
ciprofloxacin =0.0063 ~0.025 =0.0063 0.0125
ofloxacin =0.0063~0.10 0.0125 0.05
Penicillinase gatifloxacin =<0.0063~0.20 0.0125 0.05
producing sparfloxacin =0.0063 ~0.20 =<0.0063 0.05
Neisseria gonorrhoeae b tosufloxacin =0.0063~0.20 0.0125 0.05
(31) ciprofloxacin =< 0.0063~0.39 =0.0063 0.10
ofloxacin =0.0063 ~0.78 0.025 0.20
Haemophilus influenzae b©) gatifloxacin =0.0063 ~0.05 0.0125 0.025
(24) sparfloxacin =<0.0063~0.05 =0.0063 =0.0063
tosufloxacin = 0.0063 ~0.05 0.0125 0.025
ciprofloxacin =0.0063 ~0.05 0.0125 0.025
ofloxacin 0.025~0.10 0.025 0.05
Branhamella catarrhalis ) gatifloxacin 0.0125~0.05 0.025 0.05
(26) sparfloxacin =<0.0063~0.0125 =0.0063 0.0125
tosufloxacin =0.0063~0.0125 0.0125 0.0125
ciprofloxacin =0.0063~0.05 0.025 0.05
ofloxacin 0.025~0.10 0.05 0.10
a) . Broth (CSMHB) microdilution method, inoculum size 10° CFU/mL (10° CFU/ well)
b) : Agar dilution method, inoculum size 10° CFU/mL
¢) ¢ Medium : MHA (Difco) supplemented with 5% horse blood
d) : Medium : GC medium base (Difco) +2 % supplement
e) . Medium : Chocolate agar (MHM (Difco) supplemented with 5% horse blood)
Table 4-5. Comparative invitro activity of gatifloxacin and other new quinolones
against clinical isolates
)
Organism MIC (pg/mL) ®
(No. tested) Drug Range 50 % 90 %
Clostridium difficile b0 gatifloxacin 0.78 ~25 1.56 25
(15) sparfloxacin 1.56~12.5 1.56 12.5
tosufloxacin 1.56 ~6.25 1.56 6.25
ciprofloxacin 6.25~25 12.5 25
ofloxacin 6.25~100 6.25 50
Bacteroides fragilis > gatifloxacin 0.10~3.13 0.20 1.56
(26) sparfloxacin 0.78~25 1.56 12.5
tosufloxacin 0.78~25 0.78 6.25
ciprofloxacin 1.56 ~50 3.13 25
ofloxacin 1.56 ~100 3.13 12.5

a) . Broth (CSMHB) microdilution method, inoculum size 10° CFU/mL (10° CFU/well)

o

. Agar dilution method, inoculum size 10° CFU/mL
: Medium . GAM agar (Nissui)

(32#k) 1239 A GFLX OHLE /712, SPFX, TFLX &

U'CPFX £ 1 g§5¢<,

OFLX & 9 sz - 7z,

Ik LT, K. pneumoniae subsp. pneumoniae (45

#R) 120 5 GFLX O /713 OFLX & A5,

E. cloacae

(30#k) 124 L TIZCPFX & A%,
#R) 1213 SPFX R UYOFLX & [A%: 72 - 72, A. xylosoxidans
subsp. xylosoxidans (19%k) & U Flavobacterium spp. (29
) ICHLTE, WIFNOERBIZEALIENZ RS

Proteus mirabilis (43
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(1) HMRzeE 7V

Table 5127V AEHRYET IV (BHELE) (281
% GFLX RO BEDEHEBEY R L7,

S. aureus subsp. aureus Smith 12339 5 GFLX ® ED;,
12 0.063mg/ mouse T, AFEDEHEHEMFEILSPFX,
TFLX & [@% T, CPFX, OFLX &1 4~8fFEN T/,
GFLX (ET#5) ®ED fE120.025mg/mouse T 1),
O RITBEOHZ G2 LU EERL TV,

MRSA No.235#k#%# H w74, GFLX DET
HEEIIVCM (EF#5) L4255 00ED, HIZ
1.008mg/ mouse Td » 72, FROKZKGHIZVWIND
3.200mg/ mouse ML ETERYTH - 72,

S. pneumoniae TMS3 |23 3 %5 GFLX @ ED., f i3
0.159mg/mouse TH 1), RIEDHEHEANRILSPFX & [A]
#8pEEc, TFLX, CPFX, OFLX &9 5~8ffENTw
7-o GFLX (B T#5) ®ED,t!£0.050mg/mouse T

HY, BOFZGEICEPS2ICER TV,

E. coli C11IZH3 2 &K D in vitro PLH i TEIE 5% <,
CORPREHFHRICIIMLTED, £0FTH
GFLX ORI G5 8 & TR G HEK VO SPFX D ED, fEii1d
0.004~0.005mg/mouse TH 1), N HDOFFEIITFLY,
CPFX, OFLX & 3~6fEEN TV,

P. aeruginosa E712%+3 % GFLX OMICT#IX1.0 ng/mL
TTFLX R O°CPFX & ) MIC{HIZ% » T /225, GFLX
D ED., f120.317mg/mouse T 1), T DfEILSPFX,
CPFX & (12(2[A L TTFLX, OFLX®#1/3TH -7,

(2) REBEEETIV

E. coli C11 & B. fragilis No. 10 x W /iR GEGE€ T
VDA O EFENFE A Table 6 12R L7,

ZOHE L GFLX O F%5-#130.040mg/ mouse &
BRLENTEY, RWTSPFX2%0.050mg/mouse, &
FEORx5-H5%0.126mg/ mouse, OFLX %%0.317mg/
mouse, CPFX #%0.635mg/mouse 72> 72, TFLX (&
3.200mg/mouse ML ETH Y AN XK E W EZ R L

Table 5. Therapeutic effects of gatifloxacin and other antimicrobial agents

on murine systemic infections

Organism and challenge dose?

ED.,9 [ mg/mouse]

(CFU/ mouse) Drug MIC ( g/ mL) (95% confidence limit)
Staphylococcus aureus subsp. aureus Smith®  gatifloxacin =0.063 0.063 (0.047~0.084)
(7.5X10°) gatifloxacin (s.c.) 0.025 (0.025~0.025)

sparfloxacin =0.063 0.050 (0.037~0.068)
tosufloxacin <0.063 0.050 (0.037~0.068)
ciprofloxacin 0.125 0.504 (0.400~0.635)
ofloxacin 0.125 0.252(0.182~0.349)
Methicillin- resistant gatifloxacin 2.0 >3.200
Staphylococcus aureus subsp. aureus No. 235 gatifloxacin (s.c.) 1.008 (0.727~1.397)
(3.2 X 107) sparfloxacin 8.0 >3.200
tosufloxacin 2.0 >3.200
ciprofloxacin 32 >3.200
ofloxacin 16 >3.200
vancomycin ( s.c.) 1.0 0.400 (0.265~0.605)
Streptococcus pneumoniae TMS3 ) gatifloxacin 0.78 0.159(0.119~0.213)
(1.1X10°%) gatifloxacin (s.c.) 0.050 (0.034~0.073)
sparfloxacin 0.39 0.200(0.147~0.273)
tosufloxacin 0.39 0.800 (0.587~1.091)
ciprofloxacin 1.56 1.270 (1.008 ~1.600)
ofloxacin 6.25 1.008 (0.727~1.397)
Escherichia coli C11 gatifloxacin =0.063 0.005 (0.003~0.007)
(1.3X10%) gatifloxacin (s.c.) 0.004 (0.003~0.005)
sparfloxacin =0.063 0.004 (0.003~0.006)
tosufloxacin =<0.063 0.013(0.009~0.017)
ciprofloxacin <0.063 0.025 (0.025~0.025)
ofloxacin =0.063 0.032(0.025~0.040)
Pseudomonas aeruginosa E7°) gatifloxacin 1.0 0.317(0.252~0.400)
(2.0X10°) gatifloxacin (s.c.) 0.252 (0.188~0.338)
sparfloxacin 1.0 0.252(0.188~0.338)
tosufloxacin 0.5 0.800(0.551~1.161)
ciprofloxacin 0.5 0.400 (0.400~0.400)
ofloxacin 1.0 1.008 (0.727~1.397)

a) . Challenge doses were within 10 times the minimal lethal dose for each strain.
b) : Gastric mucin (Difco) was added at a final concentration of 5% to bacterial suspensions in physiological

saline.

¢) . MICs of S.pneumoniae were determined by the agar dilution method.
d) : Calculated by the Van der Waerden method from the surviving mice 5 days after infection.
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77 BllE CHB L, Fig. 1I1Z/RL7,
4. RBFTERETEF VBT LGSR AR TIE, B2 A& OMiA 5 10°CFU/Lungs L

S. pneumoniae TMS3 #RIZ & AR &AM~ 7 2128 NVOETFHSEE SN, —F, GFLX#%&G5HETIE
175 GFLX, CPFX K UYOFLX ORER R % AR CPFX, OFLX#HEREL D ELIZEERD AL, R

Table 6. Therapeutic effects of gatifloxacin and other new quinolones on murine systemic
mixed infection

Organism and challenge dose? MIC g/ mL) EDx© [ mg/mouse]

(CFU/mouse) Drug E coli Cl1 B. fragilis No. 10 (95 % confidence limit)
Escherichia coli C11 gatifloxacin =0.063 3.13b) 0.126 (0.080~0.198)
(1.5X10% gatifloxacin (s.c.) 0.040 (0.026~0.062)

+ sparfloxacin =0.063 25 0.050 (0.031~0.080)

Bacteroides fragilis No. 10 tosufloxacin =0.063 25 >3.200
(8.8X10%) ciprofloxacin <0.063 25 0.635(0.410~0.984)
ofloxacin =0.063 100 0.317(0.189~0.532)

a) . Challenge doses were within 10 times the minimal lethal dose for each strain.
b) : MICs of B.fragilis were determined by the agar dilution method.
¢) . Calculated by the Van der Waerden method from the surviving mice 5 days after infection.

Administration of drug

Ist day 2nd day 3rd day
% %7 % —O— Gatifloxacin
7 -
-} Gatifloxacin (s.c.)
E 6 — &% Ciprofloxacin
@)
g /N Ofloxacin
Q
w27
g —@— Control
g
» 47
©
(&)
2L
S 37
=
27

0.25 1 2 3

Days after infection

Organism : Streptococcus pneumoniae TMS 3

Mouse . ICR strain, 4 weeks, male, 20+ 1g, 7 animals/group

Challenge dose : 2.0 X 10" CFU/mouse, intranasal infection (20 xL)

Therapy . P.O. or S.C., once a day for 3 days, each 50 mg/kg

MIC(10° CFU/mL), gatifloxacin/ ciprofloxacin/ ofloxacin (0.78/1.56/6.25 ng/mL)
Cyclophosphamide treatment . 250 mg/kg, i.p., 4 days before infection

Each value represents the mean + S.D. of viable cells in lungs of seven mice

Fig. 1. Therapeutic effect of gatifloxacin and other new quinolones on
respiratory - tract infection due to Streptococcus pneumoniae TMS 3 in
cyclophosphamide-treated mice.
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B3 HBICIEM2 S OEFBIL 7T X THRARFLT
(20CFU/Lungs) 2% »7:, ¥7:, GFLX D 58
TIIREY 2 HIR ISR RUT & 2o 72,

5. ¥ AIIBITARNB)E

< AZGFLX, SPFX, TFLX, CPFX, OFLX %
50mg/ kg %5 I3 E TS5 LB a0~ 7 A i+
B, BROMMNBELHE LR %E Table 7~812
RL7z,

GFLX B GROMLiEH, iR OB MO s iR
3% 4 3.86 £0.61 pg/mL (x515%1%), 7.80+6.58
ug/g (2WR%) 151649 +4.69 ng/g (30453#) T
Hotze INHIIBNEELKREOFLXOMEL ) KA
727 TFLX, CPFX X9 &<, SPFXDOFHNITEBILZ,

GFLX E T 5B oMEH, MHRRTENOREIRE
3% 4 26.70 £ 6.22 g/ mL (%5 1 Fe@I#%), 55.23 +
8.67 ng/g (304t%) KU97.74 +11.05 png/g (305
%) THotzo WTND, GFLX ORI E5HORE X
DEDo T, MEREEICHTBMNEERIE, GFLX

T#1.31%, CPFXT#O0.61Tdh -7, MIEPREIZH
T ABMNEEIE, GFLX (RS, SPFX&UTFLX
TH 4% OFLXTHI1.6f%5 CPFXTHZ2ETH-72,
GFLX l T#%5- DML i B33 5 MR B 349 2 65,
ENEEIIHAE TR EHEETH - 72,

m = =
SHOZ2—F /0 OERITE o7/ v 7axH T
ISEARELEE (BR) HOFZERT C RIS S U TLICE,
/0y EEN S SEITHE A O R R TEEL
fibh, BELOEWPHEINTEZ, ZOHOW

<07b> WBEEICEEROSBTHHA STV 5
INHZa—F 0 VENIRIAVITE AR b7 4 Lo
WHIE D EIC R 2RO R T2 e b, REEE
PIEZ 1Z O FREB CTOREIEIL CfEH SN TV S,
IhbH=a—F% /0 KOFRTIZSPFX & TFLX 2% b
BOHIEIERE 2 R+, GFLXIEZ» SPFX, TFLX &[H]
SEDWMWGIE &R L, 72 B. fragilis \2x3 L Tid MIC..,

—a—

(#4%5), SPFX T#H2f%, TFLX T#H5fF OFLX fEA1.56 ng/mLCTH Y, SPFX &) ENIHEZR
Table 7. Levels of gatifloxacin and other new quinolones after oral administration in mice
Time (h) after administration?
Drug Specimen
0.25 0.5 1 2 4

gatifloxacin Serum 3.86+0.619 3.70+1.16 3.80+1.21 2.30£0.99 1.23+0.33
Lungs 5.81£1.57 490=+1.11 5.92+2.41 7.80+6.58 3.60+0.73
Kidneys  14.45+3.51 16.49 +4.69 16.03 +£3.98 7.25+2.15 4.08+1.09

sparfloxacin Serum 3.60+1.33 3.97+0.54 2.92+1.08 2.79+0.76 1.55+0.32
Lungs 7.62+5.33 7.19+2.09 7.21+4.78 4.49+1.38 3.35+0.88
Kidneys 14.14+7.10 12.93 +3.11 12.32 £3.08 10.29£4.00 7.07 £2.40

tosufloxacin Serum 0.58+0.06 0.64 +0.08 0.68 +0.08 0.69%0.10 0.68 +0.14
Lungs 2.89+0.41 3.13+0.14 3.44+0.75 3.31£0.50 3.35+0.33
Kidneys 2.14 +0.00 2.52+0.35 2.79+0.54 2.50+0.51 2.48+0.21

ciprofloxacin Serum 2.05+0.60 2.26 £0.75 1.42£0.19 1.32+0.32 0.46 = 0.05
Lungs 1.00+0.23 1.21+0.53 1.22+£0.25 1.25%+0.56 0.72 £0.00
Kidneys 3.04 £0.29 4.74 £1.70 3.29+£0.89 2.861.05 0.71 £0.16

ofloxacin Serum 9.83+2.38 10.29+2.23 8.37+1.82 4.14+2.17 ND¢
Lungs 11.89+3.30 13.69+7.22 7.05+3.04 5.46+2.22 ND
Kidneys 8.06+2.89 11.64 £3.74 16.34 £6.07 10.05+3.01 2.25+1.37

a) . Administration dose was 50 mg/kg.

b) : Data are given as means * standard deviations (n=5). Concentration in serum is pg/mL, in lungs and

kidneys is pg/g.
¢) . Not determined.

Table 8. Levels of gatifloxacin after subcutaneous administration in mice

Time (h) after administration?

Drug Specimen
0.08 0.25 0.5 1 2 4
gatifloxacin Serum 0.83+0.249 4.35+ 1.20 23.72+ 5.13 26.70t 6.22 20.10£5.17 5.25+1.88
Lungs 6.19+1.06 3740+ 8.44 55.23+ 8.67 49.84 £11.82 9.22 £2.77 1.54 £0.58
Kidneys 15.34 £8.11 80.70 £15.35 97.74 £11.05 96.85+15.26 23.23+5.83 4.78 £ 1.62

a) . Administration dose was 50 mg/kg.

b) . Data are given as means * standard deviations (n=5). Concentrations in serum is pg/mL, in lungs and kidneys

is ,ug/g.
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L7 MRSA < ¥ 7 A& HEGIEISHT 5 GFLX O
ED. {132 0.005~0.317mg/mouse TH Y, invivo TH
GFLX 13BN 7EFRMR LR L 720 BP9 5 GFLX
DIE N5, TFLX, CPFX, OFLX L h§gwigaTdh
GHEDE (ED.) RTINS OHMHE L FENMENL TV,

GFLX D TR GIAHEER T R TOBGERII BV TR
bENBERREE R L7,

S. pneumoniae TMS3 % RGLH & L 72 < 7 AW g7 B g
HEEBTIIGFLX 2577 ADMiNEE UL, CPFX,
OFLX 58 L D # L oFEBITHMA Lz kD FE
ECRETH A S. pneumoniae % & s Streptococcus & | 2\ X BEAF
DZa—F /0 FERIRBERREEEPRVESbh T
Wi, LA, AR~ 2 2HW-AKEO<
7 AN ARG E 7OV T, GFLX N iHE R L R
L72o ZHUZ, S. pneumoniae |Zxt L T GFLX A8 HL8xT B
ELDBCIENEET S &I, BIFICHi~%1i77 5
JLEZERTLILNEEZ LN,

GFLX &~ A I#EOHKG L L EoliE, MO
MR, x5HERIZER L, Tmax EMiET15%
&, MiT2KMIf%, HTI0DHTHo/. BTG DH
&0 Tmax 1E, [MiETI1FEETE, WT3045%, BT30
TR TH o7z, GFLX K T GHOMES, MRk
MO IR & 4RI GRO™ TR 6B TH -
2o MO GH TIRHEHRZ RS %5 o7 MRSA
N0.235 12 & B EH BT T INIZBNT, MAENREY
MRL7ZZDIGFLX DL THREHTH ), Sigk - HRMHE
THBETLIRORG TRER LA 2 WHEETHAEHT
HHREHEE T L7,

GFLX i3t F CRUFLENBELZRT Z EVHL L %
S TEY, vy ALFEKE MIBWTYH, ffi, B~D
BIFBATHIHR SN D, ZOECIEEN & Hiks
s, REIL, EERICE W TD IR 2FEGAE R B
BHELZ 3 s A I SN S,

X Bk
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and in vivo antibacterial activities of AM -
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Invitro and in vivo antimicrobial activities of
a new quinolone antimicrobial drug, gatifloxacin

Koji Aoki, Shuichi Miyazaki, Akiyoshi Tsuji?,
Yasuko Kaneko, Keizo Yamaguchi, and Sachiko Goto®
Department of Microbiology, School of Medicine, Toho University

5-21-16 Omori-nishi, Ohta-ku, Tokyo 143-8540, Japan

(* Present affiliation: College of Health Professions, Toho University)

The invitro and in vivo antimicrobial activities of a new quinolone antimicrobial agent, gatifloxacin
(GFLX), were examined and compared with those of sparfloxacin (SPFX), tosufloxacin (TFLX),
ciprofloxacin (CPFX), and ofloxacin (OFLX).

GFLX had a broad antimicrobial spectrum, and its antimicrobial activity against Staphylococcus
(including methicillin-resistant Staphylococcus aureus subsp. aureus (MRSA)), Streptococcus, and Enterococcus
was higher than that of CPFX and OFLX, and almost equal to that of SPFX and TFLX. Against
members of the family Enterobacteriaceae and glucose-nonfermentative Gram-negative rods (except
for Pseudomonas aeruginosa), the antimicrobial activity of GFLX was the same as that of SPFX,
TFLX, CPFX, and OFLX. The activity of GFLX for P.aeruginosa was similar to that of SPFX
and OFLX. The antibacterial effect of GFLX against Bacteroides fragilis was the most active among
all the drugs tested.

The therapeutic effects of GFLX in a mouse systemic infection model were almost equal to
those of SPFX against S. aureus subsp. aureus Smith, Streptococcus pneumoniae TMS3, Escherichia coli C11,
and Pseudomonas aeruginosa E7. In a transnasal pulmonary infection model using S. pneumoniae TMS3
as the infective strain, the therapeutic effect of GFLX was superior to that of CPFX and OFLX.

Peak levels of GFLX in murine serum, lungs, and kidneys after a single oral administration
of 50 mg/kg were 3.86 £0.61 xg/mL (15 min after administration), 7.80 £6.58 ng/g (2 hours)
and 16.49 +4.69 xg/g (30 min), respectively. The peak concentration of GFLX was less than
that of OFLX except in kidneys, but 2-6 times higher than that of CPFX and TFLX and equal
to that of SPFX. The excellent therapeutic effects of GFLX can be attributed to its potent

antibacterial activity and favorable tissue distribution.



