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Gatifloxacin (GFLX) o £ i K 57 4k (2 xF 3 % MICy (&,  Staphylococcus aureus

subsp. aureus (66 %k),
i 4EMRSA (64 #),
pneumoniae (33¥k), ~R=I1) MRS
(47Kk), Enterococcus faecalis (37TFE),

¥k), Klebsiella pneumoniae subsp. pneumoniae (47 ¥E),

vulgaris (54 k),
marcescens (50 Fk),
Acinetobacter spp. (41 %),
Stenotrophomonas maltophilia (47 k%),

fragilis (38Fk) 12

1.56, 0.39, 0.2, 0.39, 0.39, 0.78, 25,
0.78, =0.013BX1.56 ug/mL TH o7z,

Morganella morganii (49 ¥ ),
Enterobacter cloacae (50 %),
Pseudomonas aeruginosa (32%k),
Haemophilus influenzae (54 ¥%),
LT, £#h£n3.13, 0.2, 6.25 0.2, 0.39, 0.39, 0.39, 0.78,

AF ) VS, aureus subsp. aureus (MRSA) (47kk), 5ok
coagulase-negative staphylococci (CNS) (41#k),
% S. pneumoniae (17 ¥%),

Enterococcus faecium (41%£),

Streptococcus
Streptococcus pyogenes
Escherichia coli (43
Proteus mirabilis (48 %),
Providencia rettgeri (45 ¥%) ,
Citrobacter freundii (48 ¥k),
Burkholderia cepacia (33%£),
B & U Bacteroides

Proteus

Serratia

1.56, 0.78, 1.56, 0.39, 6.25, 6.25

GFLX (X sparfloxacin & [AISEDIRAVIIHE AR Y VA AT AFHO -2 —F )0

HTHb, FFITMRSARRZ D) VMRS

P S. pneumoniae % 58 7T LETERIZIA LT

3, oo —F /0 EIIHERTENRIREIE R,
Norfloxacin (NFLX) M4 S. aureus subsp. aureus 3 & I’ NFLX-ofloxacin (OFLX)
fit 1% S. aureus subsp. aureus O GFLX (243 2 MICIEZBIE L 72 & 2 A, AHEH &

NFLX, OFLX & DzczmE
NFLX-OFLX i MRSA D AEEH |
7 R EREI I LT b & 50

GFLX ®CHO-K1, Hela,
FOERETOFLX X 5fi<,
B ENHLNI %R o7,

gatifloxacin, $iH /7,
ik
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BN THD, L& NTEIM R SRR, S
1981 EFE I - S - MRSA 47 %, H sl KFH B
FERSIRARATSE L 0 1987 R 20 - S N2 B FEmHE MRS A
648k, WHHEAEAME LY ¥ —2051992~1993 412
575- ZALT: Streptococcus pneumoniae 33 ¥k, =311 UK
e S pneumoniae 17 ¥k, 3 X OVNE K 5 K75 I8 95 b
FREAR LD 1981 E20 5 1988 ENIZ /5 &7
Staphylococcus aureus subsp. aureus 66 Pk,
coagulase-negative staphylococci (CNS) 41 %k,
Streptococcus pyogenes 47 ¥k,  Enterococcus faecalis 37 %%,
Enterococcus faecium 41 %k, Escherichia coli 43 ¥k,
Klebsiellu pneumoniae subsp. pneumoniae 47 ¥, Proteus
48 ¥k, 54 #¥&, Morganella
49 #k, 45 #k,

marcescens 50%k,  Enterobacter cloacae 50¥k, Citrobacter

mirabilis Proteus vulgaris

morganii Providencia rettgeri Serratia
freundii 48 ¥k, Acinetobacter spp. 41 ¥, Pseudomonas
aeruginosa 32 ¥k, Burkholderia cepacia 33 ¥k,
Stenotrophomonas maltophilia 478, Haemophilus influenzae
54 ¥k, B X U Bacteroides fragilis 38 ¥k % 72,

MRSA NCTC10442 #k% & ¢, 1961 4205 1986 4F
D t&?ﬂﬁm?ﬁ‘%ﬁ‘%@xﬂf‘MRSA% IDr. J. F.
Richardson B L U F At Lo phah,

2. A

GFLXUI MBS D & 35 S 72 JFUR (1% KA Lot
No. G155311) # i L7z, xfBREHIE LT, ofloxacin
(OFLX : #—#3%), norfloxacin (NFLX : #ybk#us)
ciprofloxacin (CPFX : /v 1 ZILHE5),
(TFLX : &lift5 1.%¥), sparfloxacin (SPFX : Xk
Ilﬁ*”#‘-), benzyl penicillin (PCG: BiiA#LE),
ampicill (ABPC BiGE ) B X cefaclor (CCL :
REF RS AEH L2,

3. mfﬂil[“oﬁf* (MIC) il

AR 20 LB PRARETEE L, ¢
LHLWIE Z L-broth P C—-HHHEIEEL, 7745
HROB 100512, 77 ABREFHOE 11,000 15
CHRL, INEL0CFU/mL OFMERi e Lz, 7272
L, S pyogenes|ZiZHeart Infusion (HI) broth %,
{3 HI broth iZFildes extract (Oxoid)
5% ML 7: 85 A v, B fragilis i GAM broth (H
KELHE) TR Lo, £ 72 S, pneumoniae 0 3ERE H i
e DB F R Lo e A ELY,
HI broth (Z%8& L#4IZAML TL10OCFU/mL 2% %

WZL72b Dz Hwvrz, 25 HBGRENIC L 72 B O 3EHA]

% & & Mueller-Hinton agar (Difco) (2, MR %
1o TI ey — (EAMBAEN) TAKRy ML,
37TC -HEEEL DO WO AT A S MIC 2 R 72, 7272
L, Streptococcus EDHF L2 THI agar & #MEssh & L
7SI FE K %,  H. influenzae |3 Fildes extractfill HI agar

tosufloxacin

H. influenzae |

T—%¥F#E L, B fragilis|\ 213 GAM agar ZfHL, ¥
A%y 7 (BBL) T37C—HESREEL 2,

4. F /0 CWFES. aureus subsp. aureus ZEEREIZAT T

% GFLX OHLHE

BHX /0 VWit S. aureus subsp. aureus 2314 5 GFLX
DIRE N MO FFROEH] & T 5 707> 72, il
LZZHHRIZRDEBY TH B, ¥/ 0 BEHEMSSA T
HHMSH952 B LU MS5977#k., Th o2 HMRE LT,
2MIC i o NFLX &£ £ TH 5 7 NFLX %
FEPE, MS5952-NtkB L O'MS5977-N#k, £5122h
5O NFLX M EEKED S, 2MICEE O OFLX &4 F
TSN 72 NFLX -OFLX TR ZE 24k, MS5952-NO
MedB L UTMS5977-NO k. F/ 1 V&% MRSA TH
% MR5867#B L I'MR5H982 %k &, [EkICIN S 2615
H 172 NFLX T2 E 4k MR5867-N #k & MR5982 - N #%,
B &L O"NFLX - OFLX it 7% % £ # MR5867 - NO # &
MR5982-NO#TdH %5, % BNFLX-OFLX ZL£EIkD gyrA
BIZFAZE T XTERPEASIA T,

MIC Dl € (3 LA F AR R X 5 PR A LT
iTo72,

5. MRSA 2817 % GFLX 2

(mutation rate) O

L 7-HkkE, FRRoF /o v @z MR5S67 #,
NFLXfif £ MR5867-N#k, NFLX-OFLXifif 1 MR5867-
NOMTHL, TNHOFEKD 1 20 =—% 5mL ®» HI
broth (238 L, 37 CT20MMREIEEL /2o ZN%E ImL
H720 10030 ==L TFIZ% %A X9 IZHI broth T10' %
FRL 720 ZOHMET ImL % M/ MRS 10 KI2Fh
FRGEL, BU3TCT0EREREL, BHZ
NENO/NRBENOE0.3mL %, HE D GFLX 12
95 2MICIREOEARGFH HI agar lZ&EA L, 48HFF
MFEEL, PR ECHBA Lz oo —HEHE L,
Luria-Delbruck @23 12 L 7:%%> T mutation rates
rEMH L7,

6. WEESHYMILIZ TS5 GFLX OB #E O M

WERA O CHO- K1 Mg, HelLa Mifig, k& b
neuroblastoma IMR-32#fifa% 10 % fetal calf serum
MMFL125#C, 5% CO.f#4£ 37 C 7 HM CORNING
culture bottle # THE L7z, 0.5mM EDTA H10.05 %
Trypsin T37C 1077 ML LMk Z 305 L 720 &L T
Trypsin &% bk &, 10% fetal calf serum/fF12
FEHAIZ 1 X 10'cells/mL 1725 & 133 L7, 249K
FALCON multi dish ®& well iZCHO-K1, Hela,
F7-13IMR 32#ife% ImL ¢ 28 L 72, & well IZ1mL
DR D 5 1E,  0.2~200 pg/mL O GFLX F 7213
OFLX # & & MEH ImL #3580 L, 5% CO.FHETT
37C AHMEEEL:, Swell D2 KR E, 0.5mM
EDTA 0.05% Trypsin K& @RHFT37C 10 5L

PO BN [ A
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LR % i 8872, 30T Trypsin @iz B &, 3mL
? Isotone I iRk L T Coulter counter THAIEL
*HENHE Lo, ERERMEEOMABKE 100 L, #
FlR e o M e Ko 720

0. B "

1. GFLX ORBRENIEN

&P M R o R B AR LK 9 A GFLX O R BRE NILE /)
% Table 11Z/RL 72,

S. aureus subsp. aureus66 #2333 % GFLX O MICy 13
3.13 yg/mL L kB KE VDD, TFLX D24,
OFLX, SPFX®4f%, CPFX, NFLX®8fFLL Lo#<,
PREA TR D BAHIE N Z R L7,

1981 £ 127 #E & L7z MRSA 47 #1249 5% GFLX O
MICy £ 0.2 pg/mL T SPFX £ [% T, TFLX ? 215,
OFLX ® 8f%, CPFX, NFLX &b 16~64 L. Logwv
BENHE N ZRL 72,

1987 fE 25l S 7o B LT A MRSA 64 ¥RICH L T,
GFLX ®MICy136.25 pg/mL CTTFLX & [H5724%, SPFX
D24, OFLX D41f%, NFLX % CPFX @ 16 f%LL 58
WHHE AR L 72,

CNS41¥kI2x L TIEGFLX 12 TFLX, SPFX & [A%®D
EN7HE N AR, £OMIC.I20.2 ng/mLT, CPFX
D 24E, OFLX D81, NFLX® 16 @V IiE &+
ZEDHHL NI o T2,

S. pneumoniae 33 ¥\ A GFLX @ MIC,, 1£ 0.39
pg/mL T, TFLX, SPFX &% T, CPFX D41,
OFLX @ 8f%, NFLX D325\l N 2R L7z, =
) MRS S, pneumoniae 1TRRIZKHF L TH, GFLX D
MICy120.39 1g/mLCTFLX & SPFX & [E57:%%, OFLX
2 CPFX & 1) 44%, NFLX XV 165V E 2R L7,

S. pyogenes 47 #1233 L T3 GFLX ® MIC,, 1% 0.39
xg/mL TTFLX ®# SPFX &A% T, CPFX &1 215,
OFLX & Y 4 1%, NFLX &1 8 il &R L 72,

E. faecalis 37 #RI1Zxt L TiE, GFLX ® MICy 1£0.78
pxg/mL TTFLX, SPFX &% T, CPFX &1 21,
OFLX &£V 445, NFLX &V 8f5ENT W7,

E. faecium 41 #&12%F L CTIZGFLX O MICy 13 1.56 pg/mL
TSPFX & 9 25955 7-%5, TFLX &V 245, CPFX,
OFLX, NFLX &by 4fEENHE N -7,

E. coli 43%%\1Z3F L Tix, GFLX DMICy130.39 pg/mL
TCPFX, TFLX, SPFXo#ht[[% T, OFLX,
NFLX & 0 2 f5@WHE 2R L7z,

K. pneumoniae subsp. pneumoniae 47 ¥RIZ3F LTI,
GFLX ®MICy 13 0.2 pug/mL TTFLX &A% T, SPFX
£ CPFX &9 2%, OFLX, NFLX &b 8f&Fsi\ i)
TR L7z,

P. mirabilis 48 #RiZxf L TiE, GFLX ® MIC, 12 0.39

pg/mL T, OFLX® TFLX®ZN L% T, SPFX &
N 2RI ) AR L 7-2%, CPFX &0 445 NFLX
) 2fEE BHE -T2,

P. vulgaris 54 #&\Zx L TIX, GFLX ® MIC. 130.39
ug/mL TTFLX, OFLX &[S T, SPFX &) 2f&
WHLE 72%%, CPFX, NFLX & 04595 547> 72,

M. morganii 49 #1233 L TIX GFLX ® MIC,, 1 0.78
pg/mL T, OFLX, TFLX &Y 2f5 SPFX XV 41%
BOHIE N AR L7225, CPFX L) 4f% NFLX X2
&% b MEIE o7,

P. rettgeri 45Fk12xF L CTIE, GFLX OMIC., 1325 ng/mL
THRER PR ECIIEDEZRL, ALY 2625
4L ESR VIR ) 2R L7z,

S. marcescens 50 ¥k 1Z3F L Tid GFLX & MIC., (3 1.56
xg/mL TCPFX, TFLX, SPFX &[#EET, OFLX
D 4f%E, NFLX O 85I & /R L7z,

E. cloacae 50 #%\24F L CTld, GFLX II#MHEAIF R D
BN -MENEZRL, £OMIC,£0.78 ng/ mL T,
TFLX ®° SPFX & b 255 <, CPFX &b 4f% OFLX
L0 8fE, NFLX XV 16f558\ B2 BGE7 - 72,

C. freundii 48 ¥£12%F L T, GFLX ® MIC. 13 1.56
g/ mL CTTFLX X SPFX L [{% T, CPFXX OFLX &
H2f%, NFLX L) 4f5muinilhrg-or,

Acinetobacter spp. 41 #k\Zx3 % GFLX ® MIC.. 120.39
g/ mL TTFLX X SPFX & [&% T, OFLX® CPFX &
D4, NFLX &) 32155k BN HE 2R 7,

P. aeruginosa 32 ¥k\Zxf L Tlx, GFLX ®MIC. 136.25
ug/mL CTSPFX &1 2f% CPFXX TFLX &9 4ff,
OFLX, NFLX &b 8f5LL FssvHii I 2 /R L7z,

B. cepacia 33 %12 L TIEGFLX O MIC., 136.25 ng/mL
TOFLX L A% CTNFLX & b 25 2%, CPFX, TFLX
L0 2%, SPFX LW AMmEAMENLZ -7,

S. maltophilia 47 #1233 L T3 GFLX ® MIC., 1£0.78
1#g/mLTSPFX & Wi32f54% %55, TFLX &% TOFLX,
NFLX, CPFX & 0i34fEn 5o 16Rm i@ xRl 72,

H. influenzae 54 #%\2xF3 % GFLX O JJ1Z CPFX %
TFLX & [EkIZE <, FDOMIC,13=0.013 ng/mL T
»HV, SPFX, OFLX, NFLX &) 21%25 4 g4
BWho7z,

B. fragilis 38 ¥\ 4F L Tix, GFLX ® MIC. 1% 1.56
pg/mL CTFLX L AEOENHK IR L, SPFX
D21E, OFLX D 4f% CPFX®8fE, NFLX D325
SRV 720 72,

2. HHRBEDS 58S 72 MRSA #2335 GFLX

DIHE T

1961 25 1986 FEDBICHEF 19 » E L@ 7z
MRSA 304249 5 GFLX DILH N 2 thd = 2 —F
O E B L2, SEMROZNETNOERNITS
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Table 1-1. Comparative activity of gatifloxacin and other agents against various clinical isolates

MIC (pg/mL)

Organism (No. of strains) Antibiotic e 0% 0%
S. aureus subsp. aureus (66)  gatifloxacin 0.05~6.25 0.2 3.13
ofloxacin 0.2~ 50 0.78 12.5
norfloxacin 0.78~>100 3.13 100
ciprofloxacin 0.2~100 0.78 25
tosufloxacin 0.025~>100 0.1 6.25
sparfloxacin 0.05~12.5 0.1 12.5
MRSA (47) gatifloxacin 0.05~0.39 0.1 0.2
(isolated in 1981) ofloxacin 0.05~1.56 0.78 1.56
norfloxacin 0.39~ 25 3.13 12.5
ciprofloxacin 0.39~3.13 0.78 3.13
tosufloxacin 0.05~0.39 0.05 0.39
sparfloxacin 0.05~0.2 0.1 0.2
MRSA (64) gatifloxacin 0.05~6.25 3.13 6.25
(high-level resistant) ofloxacin 0.39~50 6.25 25
(isolated in 1987) norfloxacin 0.78~>100 >100 > 100
ciprofloxacin 0.2~>100 25 >100
tosufloxacin 0.025~12.5 3.13 6.25
sparfloxacin 0.05~12.5 6.25 12.5
CNS (41) gatifloxacin 0.05~0.39 0.1 0.2
ofloxacin 0.2~3.13 0.78 1.56
norfloxacin 0.1~3.13 1.56 3.13
ciprofloxacin 0.2~1.56 0.39 0.39
tosufloxacin <0.013~1.56 0.1 0.2
sparfloxacin 0.05~0.39 0.1 0.2
S. pneumoniae (33) gatifloxacin 0.2~0.78 0.39 0.39
ofloxacin 0.78~6.25 1.56 3.13
norfloxacin 1.56~12.5 6.25 12.5
ciprofloxacin 0.39~3.13 0.78 1.56
tosufloxacin 0.2~0.78 0.39 0.39
sparfloxacin 0.1~0.39 0.39 0.39
S. pneumoniae (17) gatifloxacin 0.2~0.39 0.39 0.39
(penicillin-insensitive ofloxacin 1.56 1.56 1.56
isolates) norfloxacin 3.13~12.5 6.25 6.25
ciprofloxacin 0.78~1.56 0.78 1.56
tosufloxacin 0.2~0.39 0.2 0.39
sparfloxacin 0.2~0.39 0.39 0.39
benzylpenicillin 0.39~6.25 3.13 6.25
ampicillin 0.78~12.5 3.13 12.5
cefaclor 25~>100 100 > 100
S. pyogenes (47) gatifloxacin 0.1~0.78 0.39 0.39
ofloxacin 0.2~3.13 1.56 1.56
norfloxacin 0.39~6.25 3.13 3.13
ciprofloxacin 0.2~1.56 0.78 0.78
tosufloxacin 0.05~0.78 0.2 0.39
sparfloxacin 0.2~0.78 0.39 0.39
E. faecalis (37) gatifloxacin 0.1~0.78 0.39 0.78
ofloxacin 0.78~3.13 3.13 3.13
norfloxacin 1.56~ 25 3.13 6.25
ciprofloxacin 0.39~1.56 1.56 1.56
tosufloxacin 0.1~0.78 0.39 0.78
sparfloxacin 0.1~0.78 0.39 0.78
E. fuecium (41) gatifloxacin 0.2~3.13 0.78 1.56
ofloxacin 1.56~12.5 6.25 6.25
norfloxacin 1.56~25 6.25 6.25
ciprofloxacin 0.2~12.5 3.13 6.25
tosufloxacin 0.39~6.25 3.13 3.13
sparfloxacin 0.1~6.25 0.39 0.78

CNS : Coagulase-negative staphylococci
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Table 1-2. Comparative activity of gatifloxacin and other agents against various clinical isolates

MIC (/zg/ mL)

Organism (No. of strains) Antibiotic range S0% 0%
E. coli (43) gatifloxacin 0.1~0.39 0.2 0.39
ofloxacin 0.2~0.78 0.39 0.78
norfloxacin 0.2~0.78 0.39 0.78
ciprofloxacin 0.05~0.39 0.2 0.39
tosufloxacin 0.1~0.78 0.2 0.39
sparfloxacin 0.1~0.78 0.39 0.39
K. pneumoniae subsp. gatifloxacin 0.025~ 1.56 0.05 0.2
pneumoniae (47) ofloxacin 0.05~12.5 0.1 1.56
norfloxacin 0.05~25 0.1 1.56
ciprofloxacin 0.025~6.25 0.1 0.39
tosufloxacin 0.025~ 1.56 0.05 0.2
sparfloxacin =0.013~6.25 0.05 0.39
P. mirabilis (48) gatifloxacin =0.013~0.78 0.2 0.39
ofloxacin 0.05~0.78 0.2 0.39
norfloxacin 0.025~0.78 0.1 0.2
ciprofloxacin 0.025~0.39 0.05 0.1
tosufloxacin 0.05~0.78 0.2 0.39
sparfloxacin 0.05~0.78 0.2 0.78
P. vulgaris (54) gatifloxacin 0.05~1.56 0.2 0.39
ofloxacin 0.05~0.39 0.1 0.39
norfloxacin 0.025~0.2 0.05 0.1
ciprofloxacin =0.013~0.1 0.025 0.1
tosufloxacin 0.05~0.78 0.2 0.39
sparfloxacin 0.05~6.25 0.2 0.78
M. morganii (49) gatifloxacin 0.05~3.13 0.1 0.78
ofloxacin 0.05~6.25 0.1 1.56
norfloxacin 0.025~ 1.56 0.05 0.39
ciprofloxacin =0.013~1.56 0.025 0.2
tosufloxacin 0.1~6.25 0.2 1.56
sparfloxacin 0.1~6.25 0.2 3.13
P. rettgeri (45) gatifloxacin 0.05~25 1.56 25
ofloxacin 0.1~>100 6.25 100
norfloxacin 0.05~>100 12.5 >100
ciprofloxacin =0.013~50 3.13 50
tosufloxacin 0.05~>100 6.25 >100
sparfloxacin 0.1~ 100 6.25 50
S. marcescens (50) gatifloxacin 0.025~3.13 0.39 1.56
ofloxacin 0.1~12.5 0.39 6.25
norfloxacin 0.1~50 0.2 12.5
ciprofloxacin 0.025~12.5 0.1 1.56
tosufloxacin 0.05~6.25 0.39 1.56
sparfloxacin 0.05~12.5 0.39 1.56
E. cloacae (50) gatifloxacin =0.013~3.13 0.1 0.78
ofloxacin 0.05~ 25 0.39 6.25
norfloxacin 0.05~25 0.39 12.5
ciprofloxacin =0.013~125 0.1 3.13
tosufloxacin 0.025~ 25 0.2 1.56
sparfloxacin 0.025~ 25 0.1 1.56
C. freundii (48) gatifloxacin 0.025~12.5 0.2 1.56
ofloxacin 0.1~12.5 0.39 3.13
norfloxacin 0.2~12.5 0.39 6.25
ciprofloxacin 0.025~6.25 0.2 3.13
tosufloxacin 0.05~12.5 0.39 1.56
sparfloxacin 0.05~12.5 0.39 1.56

5 MIC % Table 21ZRL7z, &=a—F/ 0ED
MIC.fElx, GFLX#%0.2, OFLX#%1.56, NFLX#%%12.5
SPFX#4%0.2, CPFX#%3.13, TFLX#%%0.2 pg/mL7Z572,
GFLX IZSPFX ® TFLX ¢ A% T, OFLX &b 81,
CPFX £ 0 161%, NFLX &V 64 fF#EVtE I 2R L7,
3. F /0 WS aureus 12355 A GFLX OHLE N
Table 312, ¥/ 0 EZMHEMSSA 2# (MS5952,

MS5977) & ¥ /oy &zt MRSA 2% (MR5867,
MR5982), BLUEFN 65 1E6 072 NFLX i 4#k,
EBIZENSL /5N NFLX-OFLX I PE#R I § 5,
Foa—F /0 EOMICHZ /R L 72o NFLX MRS
39 % GFLX O MICE120.2 pg/mL T, SPFX & [a]#E
W EZRL, TFLX &b 2~4f, CPFX &)
b 16 b ENHR ) 2R L 72o NFLX-OFLX fif 4k
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Table 1-3. Comparative activity of gatifloxacin and other agents against various clinical isolates

. . e . MIC (/zg/ mL)
Organism (No. of strains) Antibiotic range S0 % 90%
Acinetobacter spp.(41) gatifloxacin =<0.013~12.5 0.1 0.39
ofloxacin 0.1~50 0.2 1.56
norfloxacin 0.1~>100 1.56 12.5
ciprofloxacin 0.05~50 0.2 1.56
tosufloxacin =0.013~12.5 0.1 0.39
sparfloxacin <0.013~25 0.025 0.39
P. aeruginosa (32) gatifloxacin =0.013~>100 3.13 6.25
ofloxacin 0.39~>100 1.56 100
norfloxacin 0.39~>100 1.56 50
ciprofloxacin 0.05~>100 0.39 25
tosufloxacin 0.1~>100 0.39 25
sparfloxacin 0.39~>100 3.13 12.5
B. cepacia (33) gatifloxacin 0.78~12.5 6.25 6.25
ofloxacin 3.13~12.5 6.25 6.25
norfloxacin 3.13~25 12.5 12.5
ciprofloxacin 1.56~3.13 1.56 3.13
tosufloxacin 0.39~6.25 3.13 3.13
sparfloxacin 0.39~1.56 1.56 1.56
S. maltophilia (47) gatifloxacin 0.1~6.25 0.39 0.78
ofloxacin 0.2~3.13 1.56 3.13
norfloxacin 0.78~ 25 6.25 12.5
ciprofloxacin 0.2~25 1.56 6.25
tosufloxacin 0.05~1.56 0.39 0.78
sparfloxacin <0.013~0.78 0.2 0.39
H. influenzae (54) gatifloxacin =0.013 =0.013 <0.013
ofloxacin =<0.013~0.05 0.025 0.05
norfloxacin 0.025~ 0.05 0.05 0.05
ciprofloxacin =0.013 =0.013 =0.013
tosufloxacin =0.013 =0.013 =<0.013
sparfloxacin =<0.013~0.025 =0.013 0.025
B. fragilis (38) gatifloxacin 0.39~6.25 0.39 1.56
ofloxacin 1.56~12.5 3.13 6.25
norfloxacin 12.5~100 25 50
ciprofloxacin 3.13~25 6.25 12.5
tosufloxacin 0.39~12.5 0.78 1.56
sparfloxacin 0.78~12.5 1.56 3.13

{2345 GFLX OMICHEI£0.78~3.13 ng/mL T, TFLX

DLz Lizny,

mutation rate ¥ 3.66 X 10 *

D 2fE (MICEIE1.56~6.25 ;ig/mL), SPFX®4f% (MIC
ff123.13~12.5 ug/mL), CPFX® 1645 (MICHEIZ12.5~
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PR BB, RERNTESE T NV EREIS LTI
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Table 2. Invitro activity of gatifloxacin and other new quinolones against MRSA strains isolated
from various countries

) MIC (,g/mL)
Strain Country — - - - - - - - -
methicillin gatifloxacin ofloxacin  norfloxacin  sparfloxacin  ciprofloxacin  tosufloxacin
NCTC10442 U.K 800 0.2 0.39 1.56 0.05 0.39 0.1
61/5896 UK 200 0.1 0.39 3.13 0.05 0.39 0.05
61/6219 U.K 25 0.1 0.39 1.56 0.05 0.39 0.1
64/4176 U.K. 50 0.1 0.2 1.56 0.05 0.39 0.1
64/3846 U.K. 12.5 0.1 0.2 1.56 0.05 0.39 0.05
86/ 560 U.K. 100 0.1 0.39 1.56 0.05 0.39 0.05
86/961 UK 25 0.1 0.2 3.13 0.05 0.39 0.05
86/2652 UK 200 0.1 0.39 1.56 0.025 0.39 0.1
86/4372 U.K. 1600 0.2 0.39 1.56 0.1 0.78 0.1
86/9302 U.K. 200 0.1 0.39 1.56 0.05 0.39 0.1
85/1340 Yugoslavia 400 0.2 0.39 1.56 0.1 0.39 0.1
85/1762 Hungary 1600 0.2 0.39 3.13 0.1 0.78 0.1
85/2082 New Zealand 400 0.2 0.39 3.13 0.1 0.78 0.1
85/2111 Norway 800 0.2 0.39 3.13 0.1 0.78 0.1
85/ 3566 Holland 400 0.1 0.39 3.13 0.05 0.39 0.1
85/5495 Saudi Arabia 200 0.2 0.39 1.56 0.05 0.39 0.1
84/9580 South Africa 400 0.1 0.2 0.78 0.025 0.39 0.05
85/1774 Italy 100 0.1 0.39 3.13 0.05 0.39 0.05
85/1836 W. Germany 800 0.1 0.39 1.56 0.025 0.39 0.05
85/2147 Hong Kong 1600 0.2 0.39 3.13 0.1 0.78 0.1
85/3619 Austria 1600 0.1 0.39 1.56 0.025 0.39 0.1
85/3907 E. Germany 1600 0.2 0.39 3.13 0.1 0.78 0.1
85/4231 Canada 1600 0.2 0.39 1.56 0.1 0.78 0.1
86/4670 Canada 100 0.1 0.39 1.56 0.05 0.39 0.1
85/4547 Israel 400 0.2 0.39 0.78 0.1 0.39 0.1
85/5328 Portugal 100 0.1 0.39 0.78 0.05 0.39 0.05
85/2232 U.S.A. 400 0.2 0.39 3.13 0.1 0.78 0.1
85/2235 U.S.A. 400 3.13 25 > 100 6.25 25 6.25
85/1940 France 100 0.2 0.39 1.56 0.1 0.39 0.1
82/N315 Japan 1.56 0.1 0.39 3.13 0.05 0.39 0.05

Table 3. Antibacterial activity of gatifloxacin against quinolone-sensitive and
quinolone-resistant Staphylococcus aureus subsp. aureus subclones

Strains gatifloxacin | ofloxacin norfloxacin | sparfloxacin |ciprofloxacin| tosufloxacin
MS5952 0.1 0.39 0.78 0.1 0.39 0.05
MS5952-N 0.2 1.56 12.5 0.2 3.13 0.39
MS5952-NO 0.78 6.25 25 3.13 12.5 6.25
MS5977 0.1 0.39 0.78 0.1 0.39 0.05
MS5977-N 0.2 1.56 12.5 0.1 3.13 0.39
MS5977-NO 3.13 12.5 50 12.5 25 1.56
MR5867 0.1 0.39 1.56 0.05 0.39 0.05
MR5867-N 0.2 1.56 12.5 0.2 3.13 0.39
MR5867-NO 3.13 12.5 100 12.5 25 1.56
MR5982 0.1 0.39 1.56 0.1 0.78 0.05
MR5982-N 0.2 1.56 25 0.2 3.13 0.78
MR5982-NO 3.13 12.5 > 100 12.5 25 6.25

-N: norfloxacin-resistant
-NO : norfloxacin- and ofloxacin-resistant
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Ra#h350 % UL TIZiA L, OFLX & b e+ ss s g GFLX 37 7 LBtk & 77 LM E £ TRl < B h

135> 72, CHO-K1MifgTix, Fig. 1-clZ/RL7z& TTHE D ZRL, FOMEHARY MIVIESPEX O Z 4Lz
JIZGFLX 310 pg/mL D TIIMIEICIZ L A LR CHL 720 F72, 4FICMRSA R R= ) v REZMH
BE527%0D, 50 ug/mL L Lo CHIBLE 250 % S. pneumoniae % &8 77 LAHTEHE I L TIE, GFLX IZ
UTWEAd L7z, LEoEE» S, GFLX IZEEE T BAfFD—a—F /0 EXVENIENEZR L,

OFLX & 0 siv i g s nsl e 2 7R L 72, GFLX X, NFLXTi S. aureus subsp. aureus |Z%f L T
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Table 4. Mutation rates in the emergence of subclones which are spontaneously resistant to
gatifloxacin from MRSA strains"
Strai Drug concentration Number of Average per Variance’ Bacteria per Mutation
rain (
for selection (4g/mL) culture tubes (C) culture tube? (r) (var) culture tube (Nt) rate” (a)
MR5867 0.2 (2MIC) 10 <0.3 — 1.0 X 10° <0.28X10 *
MR5867 —N*  0.39 (2MIC) 10 20.7 259 1.39 X 10° 3.66 X 10 ¢
MR5867 — NO® 6.25 (2MIC) 10 1.0 3.2 1.21 X 10¢ 0.47 X 10 *
1) Mutation rates were calculated according to the Luria-Delbruck’s formula.
2) The mean number of resistant mutants which emerged from each culture tube.
3) Variance was calculated according to the formula : var=rNtCa/In (NtCa).
4) Mutation rate was obtained from the formula : r=aNtln (NtCa).
5) -N: norfloxacin-resistant
6) -NO: norfloxacin- and ofloxacin- resistant
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Invitro antibacterial activity of gatifloxacin
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The MIC values of the newly synthesized quinolone antibiotic gatifloxacin (GFLX) (Kyorin
Pharmaceutical Co., Ltd., Tokyo) were determined with various bacterial species, and were compared
with five other 4-quinolone antibiotics — ciprofloxacin, norfloxacin, ofloxacin, tosufloxacin, and
sparfloxacin. MIC., values (ug/mL) of GFLX against various species or groups of bacteria (number
of isolates in parentheses) were as follows: 3.13, Staphylococcus aureus subsp. aureus (66) ; 0.2, methicillin-
resistant S. aureus subsp. aureus (MRSA) (47, isolated in 1981) ; 6.25, MRSA (64, isolated in 1987) ;
0.2, coagulase-negative staphylococci (41); 0.39, Streptococcus pneumoniae (33) ; 0.39, penicillin-insensitive
S. pneumoniae (17) ; 0.39, Streptococcus pyogenes (47) ; 0.78, Enterococcus faecalis (37) ; 1.56, Enterococcus
faecium (41) ; 0.39, Escherichia coli (43) ; 0.2, Klebsiella pneumoniae subsp. pneumoniae (47) ; 0.39, Proteus
mirabilis (48) ; 0.39, Proteus vulgaris (54) ; 0.78, Morganella morganii (49) ; 25, Providencia retigeri (47)
1.56, Serratia marcescens (50) ; 0.78, Enterobacter cloacae (50) ; 1.56, Citrobacter freundii (48) ; 0.39,
Acinetobacter spp. (41) ; 6.25, Pseudomonas aeruginosa (32) ;  6.25, Burkholderia cepacia (33) ; 0.78,
Stenotrophomonas maltophilia (47) ; <0.013, Haemophilus influenzae (54) ; 1.56, Bacteroides fragilis (38). GFLX
had an antibacterial spectrum similar to sparfloxacin, and had a better activity than the other
4-quinolones, especially against Gram-positive bacteria, including MRSA and penicillin-insensitive
S. pneumoniae.  Invitro activity against 30 MRSA strains isolated from 19 different countries during
the period 1961 to 1986 was compared with that of five other 4-quinolones. MIC. of GFLX
to MRSA from the various countries was 0.2 pg/mL, 2~16-fold less than OFLX, NFLX, and
CPFX, and 2-fold greater than SPFX and TFLX. To test the degree of cross-resistance to
GFLX, we obtained isogenic sets of NFLX-resistant, and NFLX-OFLX resistant mutants from
susceptible S. aureus strains. GFLX showed strong activity (MIC, 0.2 4g/mL) against the NFLX-resistant
mutants and also fairly good activity (MIC, 3.13 ug/mL) against NFLX-OFLX-resistant mutants
which harbored a mutation of the gyrA gene. Therefore, mutants resistant to NFLX and NFLX-OFLX
showed incomplete cross-resistance to GFLX. GFLX selected the spontaneous resistant subclones
from quinolone-susceptible and NFLX-OFLX-resistant MRSA at a low mutation rate. The selective
toxicity of GFLX was determined by measuring growth inhibitory concentrations of this agent
in cultured mammalian cells. At concentrations higher than 50 ng/mL, GFLX manifested cytostatic
activity to mammalian cells which was relatively stronger than that of OFLX.



