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—a—% /0 R E Egrepafloxacin®in vitro, in vivefLE{EH

SHIBE - ARREET - SFs— - ILDK= - ZREE
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—a2—% /0 R Egrepafloxacin (GPFX) D in vitro, in vivolLHEF % ofloxacin (OFLX),
enoxacin (ENX), ciprofloxacin (CPFX), 1 X Utosufloxacin (TFLX) & LLittRE; L, AT O#ER
1372,

GPFXIIL#E LB A7 b5 4 %4 L, methicillinfi 4 Staphylococcus aureus (MRSA) % &
tr Staphylococcusi®, Enterococcusi® 3B & U Streptococeus® (X AL E /71d, TFLX & %DV
MEHNER L. BAMER OBMICH T 5HHE 713, CPFX, TFLXIZ AR R FF V25,
Haemophilus influenzae, Neisseria gonorrhoeaes D 75 LFEMEE I3 L T, HEREHIF DS o &
LIV N ER L7,

TIALEHBETE TNV T AGPFXDIEER R X, S. aureus Smith, S. aureus TMS 33,
Streptococcus prneumoniae TlE, TFLX L 1) R°R°45 V), Escherichia coli C-11, Klebsiella pneumoniae
3K 25, Pseudomonas aeruginosa E71Z3F L Tld, WMRBER L W ELL-BEEDRLE AL K
pmeumoniae 3K 25, S. pneumoniae TMS 3, S. aureus Smith % JREH & T 2 B BIERGEE T IV
BT AGPFXDIEERN R IITFLX L Y ER T Wiz, FREEEEGE 7 )V (P. aeruginosa KU-1) IZB W
Tid, GPFXIICPFX &R DENIIERIIRER LT,

GPFXO~< 7 AMEF, MMBLUERNBEEZNELAE A, MEPIREIIMENIC K

WS, i, BREER, EICHERERETOMT S I LG o7,
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Grepafloxacin (GPFX) 1%, RIFRIE (k) TEHR I N
BROBAX /0y REBMBEETIMICY 7070l
#*, SHLICAFIVE, 6fLIC7 v EBIUTMIZ3-XF N
URGIVNVEEBTHENTH D, KRS T L6
U, 77 2BMEB I URABERICE LT, LERZ
MEARZ b7 ALMCHENZAL, REMICERT
5o % T Staphylococcus aureus, Streptococcus pnewmoniae,
Haemophilus influenzae’s 233 L, BEEOERERIL D
YENTHENEZET S,

4[], GPFX® in vitroB & Win vivoFL B I 1% % oflox-
acin (OFLX)?, enoxacin (ENX)®, ciprofloxacin(CPFX)*
B X Ultosufloxacin (TFLX)” & LEZ L 72D THRET %,
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MICOHRIFE L, HACFEREFRZOED HHE I
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Neisseria gonorrhoeae, WX RE B L '~ 7 ARG EH#E
EBRICHEA L -EREBERERFEREICL D, 2oftio
FEHRIIMERARIREIC L YMICERIE L 72,

FERFEREC & 5B MR % 55 #b 1X Mueller-Hinton
medium (MHM: Difco), MBEMARHRIEIC & 2 BEZHH
EE#hiEMueller-Hinton broth (Difco) Z{#EH L 7=,

Streptococcus)B B L& ' H. influenzae D B 1 ] 2 13X,
NCCLSIZ# U, S. pneumoniae, Streptococcus pyogenes T i
ERBMEME %, H influenzae T X Fildes enrichment
(Difco) & FNFNIEHIZ5%RIN L7z N. gonorrhoeae®
%4 1212 GC medium base (Difco) |Z supplement & L T
cocarboxylase 0.001g, glucose 20g, glutamine 0.5g% 7%
FAKI0OOMUCERL T, Z02%%Mx, O—V rigEE
WZTllE L7z,

BRI, RERICELD, BH23, GAMERE
#(BK) 2B, BEIEELEERNTI?TC, 48KHEE
L7z

4. U ARHBRGIERER

*T143 HFEHAHRKFEES-21-16
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U RAIICR%, 4G, M~ A, FEIO+IgE]
BE6IC & L TH\, S aureus Smith, S. aureus TMS 33
(methicillin fi¥ % ; MRSA), S. punewmoniae TMS 3,
Escherichia coli C-11, Klebsiella pnewmoniae 3K25,
Pseudomonas aeruginosa E7 % e & L 72,

& T Bk % Heart infusion agar (Difco) T37°C, 18M:[H
BE%, IEOREICEBRREKTHRES L URRL,
AR L 72, FARLZHWIZ10% Dgastric mucin
(Difco) 2% EM A, BISAICHEML -, MEREMEKIC
GPFX, OFLX, ENX, CPFX, TFLX%#O#5 L7z,
B IIRYHARE B AT, Y7 ADAEIEIZ L ) EDgo %
Van der Waerden method{Z & ) B H L7z,

5. v AN GIERELR

YA, EFERERERLFE—FHEOLDEHAW
720 K. pnewmoniae 3K25, S. aureus Smith, S. pneumo-
nige TMS 3% P H & LT, £BAEKIFEOHE
EBEIHIIKEL, £OWMW0.02mE YT AILES
EREL Y, B, S pneumonice TMS 3,

S. aureus

Smith % &4 & LTI, 55 ];ybcyclophOSPha'
mm%%%4ﬁmu%0mym%ﬁﬁmﬁﬁbﬁo%%
6§ 7% & ) GPFX# & U'TFLX % % 4 1 mg/mouse, 1H1
[E4 B MREDRES Lz, My, 2, 3, 5, BEUTHR
IR L, ERREAkEmATcRrEYTAAL, B
Flgl7 ) DERHE kDI,

6. 7 ASRIEIEGRIER

< A, ICRR, 4:8W, #~> A, FEII+1g%
136t E LTHW ., MY# & LT, P aeruginosa KU-
1 fV i, 27 A, BERIEIC—HAEKSE, £8
BHEKICHEDHRE 25 & ) ICME L /-HK0.05ml
%, R)IZFL U AT—TIVx BV TERENICERRA
R L7, MEMRICHYREO R /NS ) v S TH
E, 1BMBICIN LML, MEg2BMEL VEKE
BB L7z, A, Y20y, FEF0.5mg/mousek 1
|, BO&S L, 24 %ICHAIBELHL L, £8
BEKEMATHREIFAXL, RIRECEIIELHIO
AR ERD Tz,

Table 1. Antibacterial spectrum of grepafloxacin and other drugs against
gram-positive and -negative bacteria

) MIC (ug/ml)
Organism - - - - - ;
Grepafloxacin Ofloxacin Enoxacin Ciprofloxacin Tosufloxacin

Staphylococcus aureus 209P =0.063 0.25 0.5 =0.063 =0.063
Staphylococcus epidermidis ATCC 13228 0.25 0.50 1.0 0.25 0.125
Streptococcus pneumoniae Type 11 =0.063 0.50 1.0 0.125 =0.063
Streptococcus pneumoniae Type 111 0.125 2.0 8.0 2.0 0.125
Streptococcus pyogenes ATCC 10389 0.125 1.0 2.0 0.125 =0.063
Micrococcus luteus ATCC 9341 2.0 4.0 16.0 2.0 2.0
Enterococcus faecalis 64 0.25 2.0 4.0 0.5 0.25
Enterococcus faecium 1 0.5 1.0 4.0 0.5 0.25
Enterococcus avium 2 0.25 2.0 8.0 1.0 0.25
Bacillus subtilis ATCC 6633 =0.063 0.125 0.5 =0.063 =0.063
Escherichia coli NIH]J JC-2 =0.063 0.125 0.25 =0.063 =0.063
Klebsiella pneumoniae IFO 3512 =0.063 0.125 0.25 =0.063 =0.063
Klebstella oxytoca 1 =0.063 0.125 0.125 =0.063 =0.063
Salmonella flexneri 103 R4 =0.063 =0.063 =0.063 =0.063 =0.063
Salmonella sonnei 4 =0.063 =0.063 =0.063 =0.063 =0.063
Salmonella typhi S60 =0.063 =0.063 =0.063 =0.063 =0.063
Salmonella typhimurium ATCC 13311 =0.063 =0.063 =0.063 =0.063 =0.063
Vibrio cholerae WLL =0.063 =0.063 =0.063 =0.063 =0.063
Enterobacter cloacae ATCC 13047 =0.063 0.125 0.125 =0.063 =0.063
Proteus mirabilis 1287 0.125 =0.063 0.125 =0.063 0.125
Proteus vulgaris IFO 3851 0.25 =0.063 0.125 =0.063 0.125
Morganella morganii IFO 3848 =0.063 =0.063 =0.063 =0.063 =0.063
Providencia retigeri IFO 13501 =0.063 0.125 0.25 =0.063 =0.063
Proteus tnconstans IFO 12930 0.25 0.25 0.25 =0.063 0.25
Providencia stuartii FP 1528 =0.063 0.125 =0.063 =0.063 =0.063
Serratia marcescens IFO 12648 0.25 0.25 0.25 =0.063 0.25
Citrobacter freundii 2 =0.063 0.125 0.25 =0.063 =0.063
Pseudomonas aeruginosa IFO 3445 0.5 4.0 4.0 0.5 0.5
Xanthomonas maltophilia 1ID 1167 0.125 1.0 2.0 1.0 0.25
Alcaligenes faecalis NCTC 655 4.0 2.0 4.0 1.0 4.0
Alcaligenes xylosoxidans TMS 73 4.0 8.0 16.0 4.0 8.0

Broth dilution method
Inoculum size: 10* cells/well
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7. IYAMBEFRBRE, BB LOWMARE

BREEBRICAVWERAZGEOY Y A%, 1H6ILL L
GPFX, OFLX, ENX, CPFX, TFLX % 13 & U 2mg/
mouse % OG- L7z, 154>, 304, 1BFRG, 2M:R, 4
BRI, 6RFRIMRICIM, M, LML, M, m
HEOMER, P LR, ABEAEKEMATREY +
A X L7214, LM L7 B ORI MRE 2 WE 7 1
AZEICLYRIZEL,

GPFX |2 Bacillus subtilis ATCC6633, OFLX, ENX,
CPFX, B X U'TFLXIIE. coli KpxREH & L7z,

I. ¥ B K #&

1. MEARZ b5 A

BERFOT 7 LENEE, BAMERIB LT MoK
JEREES 7 LBRMUE, MAMEIZEE45EIRO BT
% GPFX, OFLX, ENX, CPFX, TFLXIZDWTHH#L

72 ik % Table 1~3I2/R L 72, GPFXIE 7 7 LIGIEM,
Pkt LIEIMA Y T L%ERL, 77 ABERKIC
3 L T=0.063~2.0ug/mOMICIER L, FDHET
X TFLX & %, OFLX, ENX, CPFXX hifiro/z, —
F 7T AR IS LTI, =0.063~4.0ug/mlDMIC
%55 L, Proteusl® TIZCPFXIZH %75, MO WM TILE
S d B VIIMEH & D IR Z R L. MR IS
X4 AGPFXDHiE 11E, TFLX & IZIZE%E TH 5,
CPFX, OFLX, ENXZX hEhTw/z,

2. BRER ST MERR D A

& FERR S BERR (254§ AGPFX, OFLX, ENX, CPFX
BLUTFLXDIE N e L, £ DB % Table 4-1~
4-31ZR L7z,

S. aureus (418k) |24 4 5 GPFX ODMICHE IE =0.063 ~
32ug/mlZ3 AL, O%DHBRENDREELXMBET 2

Table 2. Antibacterial spectrum of grepafloxacin and other drugs against anaerobic bacteria

. MIC (ug/ml)
Organism . . . . - .
Grepafloxacin Ofloxacin Enoxacin Ciprofloxacin Tosufloxacin
Bacteroides fragilis GM 7004 1.56 3.13 25 6.25 3.13
Bacteroides distasonis TMS 58 0.78 0.39 6.25 0.78 0.20
Bacteroides vulgatus ATCC 29327 1.56 1.56 25 1.56 0.39
Fusobacterium necrophorum TMS 82 0.39 0.39 1.56 0.39 0.39
Peptostreptococcus variavilis GM 1002 0.78 1.56 6.25 0.78 0.78
Peptostreptococcus magnus ATCC 14959 0.78 1.56 6.25 0.78 0.78
Clostridium sporogenes TMS 118 0.10 0.39 0.78 0.20 0.10
Clostridium botulinum Type A 0.10 0.20 0.78 0.20 0.10
Clostridium botulinum Type E 0.10 0.39 0.78 0.20 0.10
Clostridium botulinum Type F 0.20 0.39 0.39 0.39 0.05
Clostridium perfringens ATCC 13123 0.78 1.56 1.56 0.78 0.20
Clostridium difficile TMS 29 0.05 0.20 0.39 0.05 0.025
Clostridium tetani TMS 89 0.10 0.20 0.78 0.10 0.05
Medium: GAM agar
Incubation: 37°C, 48 h
Inoculum size: 108 cells/ml
Table 3. Antibacterial spectrum of grepafloxacin and other drugs against anaerobic bacteria
MIC (ug/ml)
Organism . . . - - .
Grepafloxacin Ofloxacin Enoxacin Ciprofloxacin Tosufloxacin
Bacteroides fragilis GM 7004 1.56 3.13 25 6.25 3.13
Bacteroides distasonis TMS 58 1.56 3.13 12.5 0.78 0.39
Bacteroides vulgatus ATCC 29327 6.25 6.25 50 3.13 1.56
Fusobacterium necrophorum TMS 82 . 1.56 3.13 12.5 0.78 1.56
Peptostreptococcus variavilis GM 1002 1.56 3.13 12.5 1.56 1.56
Peptostreptococcus magnus ATCC 14959 1.56 3.13 12.5 1.56 1.56
Clostridium sporogenes TMS 118 0.20 3.13 12.5 0.78 0.39
Clostridium botulinum Type A 0.20 3.13 6.25 1.56 0.39
Clostridium botulinum Type E 0.20 0.78 3.13 0.78 0.39
Clostridium botulinum Type F 0.20 0.39 0.78 0.39 0.05
Clostridium perfringens ATCC 13123 1.56 1.56 12.5 1.56 0.39
Clostridium difficile TMS 29 0.10 0.20 3.13 0.10 0.025
Clostridium tetani TMS 89 0.39 0.78 3.13 0.78 0.39

Medium: GAM agar
Incubation: 37°C, 48 h
Inoculum size: 108 cells/ml
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MICyofE (%, GPFX; 0.254g/ml, OFLX; 1.0ug/ml, ENX;
8.0ug/ml, CPFX; 2.0ug/ml, TFLX; 0.5ug/mlT& 1),
GPFXHD BRI b o & DMV PIH I R L 72,
MRSA (methicillin ®MIC 12.5ug/mlEA L, 31E) (24§
5 BB IE D MICoo fE IXGPFX; 0.1254g/ml, OFLX; 0.5
pg/ml, ENX; 2.0ug/ml, CPFX; 0.54g/ml, TFLX; 0.125
pg/mT&H Y, GPFXIITFLXLF%TH Y, MF & h ik
WHIE AR L7,

Staphylococcus epidermidis (33 ¥k) 12 X § 5 GPFX @

MICoo fE V&, 0.25ug/ml T4 ¥y, OFLX, ENX BLU
CPFX& Wi <, TFLX & b &F§eH - 720

S. pnewmoniae (31 #k) 1= 3¢ 4 % MICqo i 13 £ LN
GPFX; 0.1254g/ml, OFLX; 2.0ug/ml, ENX; 8.0p8/mi,
CPFX; 1.0ug/ml, TFLX; 0.125,g/ml% /< L, GPFXi
TFLX & ITHWIE D 2R L 72,

S. pyogenes (358k) \Z*FF % GPFX DMICqofB130.254g/
mlTdh Y, TFLX & W #EHF§H b no, OFLX, ENXB
L UCPFXIC BRI A %2 /R L7z,

Table 4-1. Comparative iz vitro activity of grepafloxacin and other drugs against clinical isolates

Or gapism Drug MIC (ug/ml)
(No. of isolates) Range 50% 90%
Staphylococcus aureus (MSSA) Grepafloxacin =0.063 ~ 32 0.125 0.25
(41 Ofloxacin 0.25~>128 0.5 1.0
Enoxacin 0.25~ >128 1.0 8.0
Ciprofloxacin 0.125~ >128 0.25 2.0
Tosufloxacin =0.063~ >128 =0.063 0.5
Staphylococcus aureus (MRSA) Grepafloxacin =0.063~0.25 =0.063 0.125
31) Ofloxacin 0.25~0.5 0.5 0.5
Enoxacin 1.0~4.0 1.0 2.0
Ciprofloxacin 0.25~1.0 0.25 0.5
Tosufloxacin =0.063~0.25 =0.063 0.125
Staphylococcus epidermidis Grepafloxacin =0.063~0.5 0.125 0.25
(33) Ofloxacin 0.125~1.0 0.5 0.5
Enoxacin 0.125~8.0 1.0 1.0
Ciprofloxacin 0.125~1.0 0.25 0.5
Tosufloxacin =0.063~0.25 =0.063 0.125
Streptococcus pneumoniae Grepafloxacin =0.063~0.25 =0.063 0.125
31) Ofloxacin =0.063~4.0 1.0 2.0
Enoxacin =0.063~16 2.0 8.0
Ciprofloxacin =0.063~2.0 0.25 1.0
Tosufloxacin =0.063~0.25 =0.063 0.125
Streptococcus pyogenes Grepafloxacin =0.063~0.25 0.125 0.25
35 Ofloxacin 0.5~2.0 1.0 2.0
Enoxacin 0.5~4.0 2.0 4.0
Ciprofloxacin =0.063~0.5 0.25 0.5
Tosufloxacin =0.063~2.0 =0.063 0.125
Enterococcus faecalis Grepafloxacin =0.063~16 0.25 0.5
(25) Ofloxacin 0.25~64 2.0 2.0
Enoxacin 1.0~32 4.0 8.0
Ciprofloxacin 0.25~32 1.0 2.0
Tosufloxacin =0.063~16 0.25 0.5
Enterococcus faecium Grepafloxacin =0.063~16 2.0 8.0
30) Ofloxacin 0.25~16 4.0 16
Enoxacin 0.5~128 8.0 32
Ciprofloxacin 0.125~8.0 2.0 4.0
Tosufloxacin =0.063~8.0 2.0 8.0
Enterococcus avium Grepafloxacin =0.063~2.0 0.5 1.0
(28) Ofloxacin 0.125~4.0 4.0 4.0
Enoxacin 2.0~32 8.0 16
Ciprofloxacin 0.125~2.0 1.0 1.0
Tosufloxacin =0.063~4.0 0.5 1.0

MSSA: methicillin-susceptible S. aureus
MRSA: methicillin-resistant S. aureus
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Table 4-2. Comparative i vitro activity of grepafloxacin and other drugs against clinical isolates
Organism D MIC (ug/ml)
(No. of isolates) rug Range 50% 90%
Escherichia coli Grepafloxacin =0.063~1.0 =0.063 =0.063
(34) Ofloxacin =0.063~8.0 =0.063 0.125
Enoxacin =0.063~32 0.125 0.125
Ciprofloxacin =0.063~4.0 =0.063 =0.063
Tosufloxacin =0.063~2.0 =0.063 =0.063
Citrobacter freundii Grepafloxacin =0.063~8.0 =0.063 1.0
29 Ofloxacin =0.063~8.0 0.125 1.0
Enoxacin 0.125~8.0 0.25 2.0
Ciprofloxacin =0.063~2.0 =0.063 0.5
Tosufloxacin =0.063~4.0 =0.063 0.5
Klebsiella pneumoniae Grepafloxacin =0.063~1.0 =0.063 0.25
(33 Ofloxacin =0.063~1.0 0.125 0.5
Enoxacin 0.125~4.0 0.25 1.0
Ciprofloxacin =0.063~0.5 =0.063 0.125
Tosufloxacin =0.063~0.5 =0.063 0.25
Enterobacter cloacae Grepafloxacin =0.063 ~0.25 =0.063 0.125
(30) Ofloxacin =0.063~0.25 0.125 0.25
Enoxacin =0.063~1.0 0.25 0.5
Ciprofloxacin =0.063~0.25 =0.063 =0.063
Tosufloxacin =0.063~0.25 =0.063 =0.063
Serratia marcescens Grepafloxacin =0.063~8.0 0.5 4.0
30) Ofloxacin =0.063~16 1.0 4.0
Enoxacin 0.25~64 4.0 8.0
Ciprofloxacin =0.063~8.0 0.5 2.0
Tosufloxacin =0.063~8.0 0.5 2.0
Proteus mirabilis Grepafloxacin 0.125~1.0 0.25 0.5
(35) Ofloxacin =0.063~1.0 0.125 0.5
Enoxacin 0.25~4.0 0.25 0.5
Ciprofloxacin =0.063~0.25 =0.063 0.125
Tosufloxacin =0.063~1.0 0.25 0.5
Proteus vulgaris Grepafloxacin =0.063~0.5 0.125 0.5
33) Ofloxacin =0.063~1.0 =0.063 0.25
Enoxacin =0.063~4.0 0.25 0.5
Ciprofloxacin =0.063~0.5 =0.063 =0.063
Tosufloxacin =0.063~0.5 0.125 0.25
Providencia retigeri Grepafloxacin =0.063~1.0 0.125 0.5
31 Ofloxacin =0.063~2.0 0.25 1.0
Enoxacin 0.125~2.0 0.25 1.0
Ciprofloxacin =0.063~0.25 =0.063 0.125
Tosufloxacin =0.063~1.0 0.125 0.5
Providencia stuartii Grepafloxacin =0.063~0.25 =0.063 0.25
25 Ofloxacin =0.063~0.5 0.125 0.5
Enoxacin 0.125~1.0 0.5 0.5
Ciprofloxacin =0.063~0.125 =0.063 0.125
Tosufloxacin =0.063~0.25 =0.063 0.125
Morganella morganii Grepafloxacin =0.063~0.25 =0.063 0.125
33 Ofloxacin =0.063~0.25 =0.063 0.125
Enoxacin =0.063~0.5 0.125 0.25
Ciprofloxacin =0.063 =0.063 =0.063
Tosufloxacin =0.063~0.25 =0.063 0.125




34 B A& L 3 Mk ¥ A M JuLY 1995

Table 4-3. Comparative i vitro activity of grepafloxacin and other drugs against clinical isolates

Organism MIC (ug/ml)
(No. of isolates) Drug Range 50% 90%
Pseudomonas aeruginosa Grepafloxacin 0.25~ 64 1.0 8.0
(32) Ofloxacin 1.0~>128 4.0 16
Enoxacin 0.5~ >128 4.0 16
Ciprofloxacin 0.125~ 64 0.5 8.0
Tosufloxacin 0.25~ >128 1.0 4.0
Pseudomonas cepacia Grepafloxacin =0.063~8.0 0.25 2.0
30 Ofloxacin 0.125~16 0.5 4.0
Enoxacin 0.25~16 1.0 8.0
Ciprofloxacin 0.125~8.0 0.5 2.0
Tosufloxacin =0.063~16 0.25 1.0
Xanthomonas maltophilia Grepafloxacin =0.063~4.0 0.25 4.0
(26) Ofloxacin 0.25~16 1.0 8.0
Enoxacin 1.0~64 4.0 32
Ciprofloxacin 0.25~16 1.0 8.0
Tosufloxacin =0.063~8.0 0.25 4.0
Acinetobacter baumannii Grepafloxacin =<0.063 =0.063 =0.063
13) Ofloxacin =0.063~0.5 =<0.063 0.25
Enoxacin 0.125~2.0 0.25 2.0
Ciprofloxacin =0.063~0.25 =0.063 0.25
Tosufloxacin =0.063~0.125 =0.063 =0.063
Alcaligenes xylosoxidans Grepafloxacin =0.063~16 0.5 16
19) Ofloxacin 0.125~32 1.0 32
Enoxacin =0.063~64 4.0 64
Ciprofloxacin =0.063~32 1.0 16
Tosufloxacin =0.063 ~ >128 0.5 >128
Haemophilus influenzae Grepafloxacin =0.063~0.125 =0.063 =0.063
(31) Ofloxacin =0.063~0.5 =0.063 =0.063
Enoxacin =0.063~8.0 0.125 0.125
Ciprofloxacin =0.063~0.25 =0.063 =0.063
Tosufloxacin =0.063~1.0 =0.063 =0.063
Neisseria gonorrhoeae* Grepafloxacin =0.006~0.012 =0.006 =0.006
(non-PPNG) Ofloxacin =0.006~0.025 0.012 0.025
(36) Enoxacin 0.012~0.39 0.10 0.20
Ciprofloxacin =0.006 ~0.025 =0.006 0.012
Tosufloxacin =0.006 ~0.025 =0.006 0.012
Neisseria gonorrhoeae™* Grepafloxacin =0.006~0.05 =0.006 0.025
(PPNG) Ofloxacin =0.006~0.39 0.025 0.20
an Enoxacin 0.025~1.56 0.10 0.78
Ciprofloxacin =0.006~0.20 0.012 0.10
Tosufloxacin =0.006~0.05 0.012 0.05
Bacteroides fragilis* Grepafloxacin 0.39~6.25 1.56 3.13
(30) Ofloxacin 0.20~3.13 0.78 3.13
Enoxacin 12.5~50 12.5 50
Ciprofloxacin 1.56 ~50 3.13 25
Tosufloxacin 1.56~3.13 1.56 1.56
Clostridium difficile* Grepafloxacin 0.20~25 6.25 6.25
(15) Ofloxacin 0.78~6.25 3.13 6.25
Enoxacin 0.39~12.5 6.25 12.5
Ciprofloxacin 0.78~12.5 6.25 12.5
Tosufloxacin 1.56~3.13 1.56 3.13

* Agar dilution method (Inoculum size: 10* CFU/spot)

PPNG: penicillinase-producing N. gonorrhoeae



VOL. 43 S-1

Grepafloxacin D ¥ /EH 35

Enterococcus faecalis(25%88) 1233 A MICso 1L, #NF
NGPFX; 0.54g/ml, OFLX; 2.0ug/ml, ENX; 8.0ug/ml,
CPFX; 2.0pxg/ml, TFLX; 0.5ug/ml T& 1), GPFXIiZ
TFLX & 31D BEFEA & b QB VIE H 2R L7,

Enterococcus faecium (30 #%) B & U Enterococcus avium
(28%K) 12X T A BHEEDOMICyoflIZ, #NFNGPFX;
8.0, 1.0xg/ml, OFLX; 16, 4.0xg/ml, ENX; 32, 16
pg/ml, CPFX; 4.0, 1.0xg/ml, TFLX; 8.0, 1.0ug/ml%
&L, GPFXDO#EEMIZCPFX, TFLX & F% T, OFLX,
ENX & 0 5@h o 72,

E. coli(34%) 1234 ¥ 5 GPFXDMICyofE i3 =0.063 T &
», CPFX, TFLX & [@%, OFLX, ENX& D/N&h otz

Citrobacter freundii (29%K) \ZxF 3 5 GPFX D MICoofH i%
1.0pg/mlC, OFLX Xk [F%, ENX&L hER TV,

K. pneumoniae (33%%) 12339 % GPFX D MICyofi 120.25
pg/mlC, CPEXIZRWT/NSWESRR L,

Enterobacter cloacae (30%k) (233 5 GPFX DMICqofi 1
0.125ug/mlTd 0, FFOHEFMILCPFX, TFLX X

D45 575, OFLX, ENXX WiEh o7,

Serratia marcescens (30BE) IZ*F§ 5 GPFX DMICqofl 1
4.0ug/mlTH Y, CPFX, TFLXIZR %455 7%%, OFLX&
F%, ENXX hEh Tz,

Proteus mirabilis (358F) 12359 5 GPFXDMICoofE120.5
pg/mlT, CPFXEL D RRKRE L, M EFEETH o7,

Proteus vulgaris (334k) 124+ L, GPFX®DMICgofiEiZ0.5
pg/mlTH Y, ENXEFES%, fhHlLh55o T,

Providencia rettgeri (31 %k) D34, GPFXDIE B
(MICgofE : 0.5ug/ml) (¥, CPFXX Y §§\275, TFLX& [
%, MoOXBEL )HEI o7,

Providencia stuartii (25%k) 123F 4 % GPFX D MICofiE 13
0.25ug/mlTdH ), KHIOPLE S IZICPFX, TFLXIZR X
4575, OFLX, ENXX hENR Tz,

Morganella morganii (33#k) \2xF 3 A GPFX D HLHE /I
(MICgofE : 0.125xg/ml) i¥, CPFXX h§§\v25, ENX &

D5k <, OFLX, TFLX:F%TH o7,

P. aeruginosa(32%k) 123§ 5 GPFXDMICgofE 1£8.0ug/
mlTa& ) TFLX & ) 4% ), CPFX & [F%O0FLX, ENX
IVENT W, $72, FFOMICIHE & FHRIBLE
SRR LT,

Pseudomonas cepacia (30%E) 12 xF § 5 GPFX D MICoo &
1%2.0pg/ml T ) TFLX L ) %% %755, CPFX & [A4,
OFLX, ENXX WL T /2,

Xanthomonas maltophilia (26#k) TiZGPFX DMICgofl id
4.0ug/mlTH Y, KFIITFLX L FREDHVEN %
RL7,

Acinetobacter baumannii (13%E) 1233 5 GPFX D MICqq
E12 <0.063,g/ml Td Y TFLX & {1 %, CPFX, OFLX,
ENXX Y ER TV,

Alcaligenes xylosoxidans (19¥k) |29 5 GPFX DM 7)
(MICgofl : 16ug/ml) ¥, CPFXELF%TH Y, f#Hl &Y
Ao 72,

H. influenzae (314K) 12 %3 % MICoofE 13 =0.063 g/ ml
Thh, FENIENX & )N, MHIFHMRCET %R
L7z

N. gonorrhoeae (non-PPNG) (36#k) 3 & UPPNG (17#k)
WXt § A MICoofl id # N F N =0.006ug/ml, 0.0254g/ml
Thh, FHIEDo L BMNESZRL,

Bacteroides fragilis (30#k) 12519 5 GPFX D MICgofiE (&
3.13ug/ml T ) TFLX & Y %41, OFLX & [F%,
CPFX, ENX & NN TW/z,

Clostridium difficile(15%K) 123 T 5 GPFXDMICoofi 13
6.25ug/mlT& ) TFLX & ) 4% ), OFLX & A%
CPFX, ENX X D ENTW/z,

3. T AL HEYII BT B BRYEZhE

S. awureus Smith, S. aureus TMS 33, S. pneumoniae
TMS 3, E. coli C-11, K. pneumoniae 3K25, P. aeruginosa
E7DEt61k % V7o EERER (23§ 5 {6 B AR % Table
5IZ/R L7,

S. aureus Smith |2 ¥F L GPFX @ EDs {# 1 0.250mg/
mouse T, TFLXIZR CHWEIR%Z/RL 72c MRSADS.
aureus TMS 33, S. pneumoniae TMS 312333 % GPFX®D
EDsofE 1 # L #1.1.260mg/ mouse, 0.397mg/mouse Td
D, TFLX & RIFERE, MOMEE L ) ENIIEETEL
RO LN,

E. coli C-11, K. pneumoniae 3K25, P. aeruginosa E7 (12X
¥ % GPFX @ EDso fi 3 £ 1L € 1 0.003mg/ mouse,
0.012mg/mouse, 0.099mg/mouse Td ) AEEILEHE D
o2& HHWIEEMELER L. 2B, P aeruginvsa E7
TiE, FHOMICMEIE, CPFX, TFLX:RIUEZERL7:
A, in vivo COREIL, GPFXDEFENR TV,

4., < AMPREFEG T TV BT B IEESR

K. pneumoniae 3K 25, S. pneumoniae TMS 3, S. au-
reus Smith & IV 72~ 7 A EERRYIEIR R RRGE 123 T 5
GPFX 3 &L U'TFLXDIGHEIR © Fig. 1~3I1TR L7z,

K. pneumoniae 3K 25D E, RHERGHEDO IR
FINERERIE, BE7H% T TLOCFU/g% #R L 72
GPFX#GHTIE, BEMICHALEEROBLHED 5
N, BRE1IBRICIIRHERR (10°CFU/g) LT & %2 o 72,
AFNITFLX & ) S EREEAICHAER 2B S €5 2
LD o7,

S. pneumoniae TMS 312 & 5 BRI TIIEAERG5H I
Y5 H% F T10'CFU/gD~ 7 A ER % i L
720 GPFX#&GHTIE, BHIICHMAAEERD B
HOHN, BFE2HBZICIIHRERAF (10°CFU/g) LT & 7%
D, TFLX & ) B CBRERVRO b7,

S. aureus Smith DIFE, EHRIEZ S T, BE1AH
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Table 5. Therapeutic effect of grepafloxacin and related drugs on systemic infections in mice

EDs, (mg/mouse)

(95% confidence limit)

0.250 (0.250 ~ 0.250)
0.794 (0.630~1.000)
1.587 (1.185~2.126)
0.315 (0.250 ~ 0.397)
0.125 (0.092~0.170)

1.260 (0.868 ~ 1.829)
1.587 (1.185~2.126)
3.175 (2.520 ~ 4.000)
2.520 (1.881~3.375)
1.000 (0.721 ~1.386)

0.397 (0.296 ~ 0.532)
3.175 (2.520 ~4.000)
3.175 (2.520~4.000)
2.520 (1.881~3.375)
0.315 (0.250~0.397)

0.003 (0.002 ~0.004)
0.010 (0.007 ~0.013)
0.025 (0.017~0.037)
0.012 (0.010~0.016)
0.005 (0.004 ~0.006)

0.012 (0.008 ~0.019)
0.157 (0.114~0.218)
0.125 (0.092 ~0.170)
0.050 (0.039 ~0.063)
0.050 (0.039 ~0.063)

0.099 (0.064 ~0.154)
0.315 (0.250 ~0.397)
0.630 (0.470~0.844)
0.157 (0.107 ~ 0.232)
0.250 (0.250 ~0.250)

Viable cells in lungs (Log CFU)

Organism : K. pneumoniae 3K25
Mouse : ICR strain, 4 weeks, male,

19+g, 6 animals/group
Challenge dose : 2.6x10’cfu/mouse,

intranasal infection (20 pl)

Therapy : P.O., once a day for 4 days,

each 1 mg/mouse

MIC (10%fu/ml) : grepafloxacin/tosufloxacin

(0.024/0.024 pg/ml)

Each value represents the mean +SD

of the viable cells in lungs of six mice.

Organism MIC
(challenge dose) Drug (ug/ml)
(CFU/mouse) 108 08
Staphylococcus aureus Smith Grepafloxacin 0.10 0.20
(4.5% 107 Ofloxacin 0.39 0.39
(6.9x MLD) Enoxacin 0.78 0.78
Ciprofloxacin 0.39 0.78
Tosufloxacin 0.05 0.20
Staphylococcus aureus TMS 33* Grepafloxacin 0.10 0.20
(2.3 x 10° Ofloxacin 0.39 0.39
(10.0 x MLD) Enoxacin 0.78 1.56
Ciprofloxacin 0.20 0.20
Tosufloxacin 0.10 0.10
Streptococcus pneumoniae TMS 3 Grepafloxacin 0.20 0.39
(4.7x10% Ofloxacin 1.56 1.56
(3.0 x MLD) Enoxacin 12.5 12.5
Ciprofloxacin 1.56 1.56
Tosufloxacin 0.39 0.39
Escherichia coli C-11 Grepafloxacin 0.024 0.05
(2.5x10%) Ofloxacin 0.05 0.05
(25.0 x MLD) Enoxacin 0.10 0.39
Ciprofloxacin 0.05 0.10
Tosufloxacin 0.012 0.05
Klebsiella pneumoniae 3K25 Grepafloxacin 0.024 0.10
(1.0x 109 Ofloxacin 0.10 0.20
(10.0 x MLD) Enoxacin 0.39 0.78
Ciprofloxacin =0.006 0.05
Tosufloxacin 0.024 0.20
Pseudomonas aeruginosa E7 Grepafloxacin 0.39 0.39
(1.0x10% Ofloxacin 1.56 3.13
(18.0 x MLD) Enoxacin 0.78 1.56
Ciprofloxacin 0.20 0.39
Tosufloxacin 0.39 0.39
MLD: minimum lethal dose
* Neutropenic mice
1st day 3rd day
2nd day 4th day (Drug)
8 -
7 -
6 T L
5 ,
IR M Grepafloxacin
4 - [ A Tosufloxacin
I‘. I ® Control
340 %
2 - l l ----- l I ______ I
- ------ ;.-..-. St VR A
T T T T T 1
1/4 1 2 3 5 7

Days after infection

Fig. 1. Therapeutic effect of grepafloxacin and tosufloxa

to Klebsiella pneumoniae 3K25 in mice.

cin on respiratory tract infection due
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Viable cells in lungs (Log CFU)

Viable cells in lungs (Log CFU)

1st day
2nd day

Py

3rd day
4th day (Drug)

B Grepafloxacin
A Tosufloxacin

‘\‘ \‘ @ Control
i ...... .""‘:::::::‘.A
rT T T T 1
1/4 1 2 3 5

Days after infection

Organism : S. pneumoniae TMS 3

Mouse : ICR strain, 4 weeks, male, 19+g, 6 animals/group

Challenge dose : 6.6x10"cfu/mouse, intranasal infection (20 pl)

Therapy : P.O., once a day for 4 days, each 1 mg/mouse

MIC (10°cfu/ml) : grepafloxacin/tosufloxacin (0.20/0.39 pg/ml)

Cyclophosphamide treatment : 250 mg/kg, i.p., 4 days before
infection

Each value represents the mean +SD of the viable cells

in lungs of six mice.

Fig. 2. Therapeutic effect of grepafloxacin and tosufloxacin on respiratory tract infection due
to Streptococcus pneumoniae TMS 3 in cyclophosphamide-treated mice.

Ist day 3rd day
2nd day 4th day (Drug)
+
B Grepafloxacin
A Tosufloxacin
l @ Control

T T T T 1

1/4 1 2 3 5

Days after infection

Organism : §. aureus Smith

Mouse : ICR strain, 4 weeks, male, 19+g, 6 animals/group

Challenge dose : 3.8x108cfu/mouse, intranasal infection (20 ul)

Therapy : P.O., once a day for 4 days, each 1 mg/mouse

MIC (10%fu/ml) : grepafloxacin/tosufloxacin (0.10/0.05 ug/ml)

Cyclophosphamide treatment : 250 mg/kg, i.p., 4 days before
infection

Each value represents the mean +SD of the viable cells

in lungs of six mice.

+ : Death

Fig. 3. Therapeutic effect of grepafloxacin and tosufloxacin on respiratory tract infection due
to Staphylococcus aureus Smith in cyclophosphamide-treated mice.
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%T<wY AMMNERIZ10°CFU/glE L, BE2HKT
&< AN L7, GPFX#X5-#TIX, 1HKE DI
HEBBOBRHMED b, Y5 B %I IR R
(10°)CFU/g) LT & o720

—7%, TFLXI3M¥«3H % TI10'CFU/g, MESHEMKT
10°CFU/g L iNA BB ORI L, B2 TH Y.
GPFXDKREXIEIE, TFLXL D EL TV,

5. EERBIRBEEYE FIVIIBI D IERIR

P. aeruginosa KU-112 & 5<% A EAT MRS~ 7
A 233 AGPFX, OFLX, ENX, CPFX, ¥ & U'TFLX
DIGEEN R % Fig. 4\R L7z, BHERSHIIBIT 5
Bu2 45 R4 OB A HE %13 10°CFU/ kidneys Téh o 72,
—7, GPFX#% 5B TOEMNARKIZ10°CFU/kidneysiZ
WA L. oA 5 813, OFLXIE, 10' CFU/
kidneys, ENX (% 10°CFU/kidneys, CPFX i3 10* CFU/
kidneys, TFLXI310°CFU/kidneysT& - 7z, GPFXid,
CPFX, OFLX & [F%, ENX, TFLX& W AEICEHREHK
DL DRD b NIz,

AREIZH LT, GPFXIZCPFX & W HIIETH S
7%, CPFX:ERENENERBOBLIERDLNT,

6. < AMEFIRE, kL ERRE

< % A |ZGPFX, OFLX, ENX, CPFX, TFLX, %
1mg/mouse, 2mg/mousedFX X5 L /2B D~ 7 A MiFH
B, BB X UMPIEE%Fig. 5~7IZR L7,

GPFX 1mg/mouse¥ 582 BT 5~ AMiE, ffi, &
BRI G HERLPICER L, &5%0.25BETEN
FNREIERE (2.10pg/ml, 20.40ug/g, 27.30ug/g) 2%
L7z $ICGPFXIEM~NOBTHAEN, MPARE XD
EPEEOHIOEDERELRL, MAITIE 2~3FTH

277,

Viable cells in kidneys (cfu/kidney) Log
ESN
1

T
Ciprofloxacin
Enoxacin

T
Ofloxacin
Grepafloxacin

T
Control

om % - 3

FEE, ROB=2—% /0y RHEEL L Thi%
& N7=GPFXDin vitro, in vivolfiH/EM 122V TOFLX,
ENX, CPFX, TFLXL It /- TdH 5o

GPFXid, D=2 —% ) o v EEMLEBANT P
AL, 77 LHYER, BER, metEE RVIaEn
RO, WY T LBEE T HIE IS,
MRSA, S. preumoniae\Z 3 A MICoofiiid "1 $0.125
pg/mlTH ) REBHHI R - L bFERTV

Yo LBERIC & BT ALY BBSE IZk LGPFXO)
EDgofiilE, 0.250~1.26mg/mouseTdH 1), in vivoThH XK
AN IERB R R L,

Bt BERNBREOREME L THBEIZSA TS
MRSA 23t L THTFLX L F# b o & bENTERHE
iR L7,

75 LMEMEIC & B MY E 7V TIETFLX, CPFX& b
SWHE N 2R THEICH LT in vivaf) R Tld, GPFXD
HHBIFEIIR%ETH -7,

S. aureus Smith, S. pneumoniae TMS 3, K. pneumoniae
K25 g & LoV AR BFEREIEHERT,
GPFX# 5~ ADMMMAE KL, TFLX#&KG5 <7 A&
D bEL POERIZEL L7

i DEERKE TDH 5 S. preumoniae ¥ I5H E T 5
Streptococcus)B \ IBEFEN — 2 — F / 0 Y EIIHENR
HEHESEVWESDbh TS, LA L, SOAMKE
VETTAFRBWEAEDO VT APRSEFEEETNT
i3, RENIENTEREDR LR LI, ThiE, GPFXH
S. pneumoniaelZxF L THWIE N2 HF L, BHZH~ND
BITHIGERTA b DEEZON S,

P. aeruginosa KU-1|Z & % JRIBEEYLEEE T, GPFX#%

Challenge dose : 1.56x10°cfu/mouse
Therapy : 0.5 mg/mouse, p.o., 4 h after infection
Viable cells in kidneys : 24 h after administration

I Drugs MIC (ug/ml)
108 106
Grepafloxacin 0.78 0.39
Ofloxacin 3.13 0.78
Enoxacin 3.13 0.78
Ciprofloxacin 0.39 0.20
Tosufloxacin 0.78 0.39

Mouse : ICR strain, 4 weeks, female, 19+1 g,
6 animals
Each value represents the mean+SD of the viable
cells in kidneys (Log CFU).
* 1 p<0.05

Tosufloxacin

Fig. 4. Therapeutic effect of grepafloxacin and other drugs against experimental urinary tract infection
due to Pseudomonas aeruginosa KU-1 in mice.
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5%, ENX®» A WIETFLX & h H&EICBEAE KO B GPFX % 7 AR OIS Lok, i, BrIik
BROONTZ, LA LEOIRIICPFXSH 5 VIROFLX R, #H5HEL,IC AL, 0250 TRFIMEIZE
LIZZAETH o7z, L7:o HIZGPFXiE, Mi~O#4TA L <, MiPIME X

Grepafloxacin Ofloxacin Enoxacin Ciprofloxacin Tosufloxacin
607 o | mg/mouse
407 1 1 e 2 mg/mouse
route : per oral
20 A J

10 1
8 4
6

4 4

N
L

Drug concentration (pg/ml)

oo
O\ 00
>
.
.

o
»
L

'
¢
o]

o
N
L

o
=

Time after administration (h)

Fig. 5. Serum concentration of grepafloxacin and other drugs in mice.

Grepafloxacin Ofloxacin Enoxacin Ciprofloxacin Tosufloxacin

o 1 mg/mouse
e 2 mg/mouse
route : per oral

Drug concentration (ug/g)

I
-

s
T 1 T T Q TTT

T T T -1
2 4 6 12 4 6 12 4 6 12 4 6 12 4 6

Time after administration (h)

Fig. 6. Lung concentration of grepafloxacin and other drugs in mice.
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Ofloxacin

Grepafloxacin

Drug concentration (ug/g)

0.4

0.2

0.1 b "

Enoxacin

Ciprofloxacin Tosufloxacin

o1 mg/mouse
e 2 mg/mouse
route pcr oral

12 4 6 12 4 6 1

2

4

6 12 4 6 12 4 6

Time after administration (h)

Fig. 7. Kidney concentration of grepafloxacin and other drugs in mice.
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BITHER L, Mk, v 7 AEBRKREDEEMNED &
WHHE LT, SilRHE LB I OBEN - MBITHELE
BELTWwWhaIZENEZ LN, GPFXiE, ftk=_—2—F
J O VENGFWVE SN TE S aureus, S. preumoniae s
EDT T AFEHEREIC L THRVHENE R Lz F 72,
S. pneumoniae, H. influenzae, K. pneumoniae’s & DL 2%
BREFED FEREREIENHBEEEELRT, 6107
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In vitro and im vivo antimicrobial effects of
a new quinolone antimicrobial drug, grepafloxacin

Takuma Imada, Sachiko Goto, Shuichi Miyazaki, Keizo Yamaguchi and Shogo Kuwahara
Department of Microbiology, School of Medicine, Toho University
5-21-16 Omori-nishi, Ohta-ku, Tokyo 143, Japan

The in vitro and in vivo antimicrobial effects of a new quinolone antimicrobial drug, grepafloxacin
(GPFX), were examined and compared with those of ofloxacin (OFLX), enoxacin (ENX), ciprofloxacin
(CPFX) and tosufloxacin (TFLX) with the following results.

GPFX had a wide antimicrobial spectrum and the antimicrobial activities against Staphylococcus,
including methicillin-resistant Staphylococcus aureus (MRSA), Enterococcus and Streptococcus, were almost
equal to those of TFLX. The antimicrobial effects of GPFX against various strains of intestinal flora were
slightly weaker than those of CPFX and TFLX but were strongest against gram-negative bacteria
including Haemophilus influenzae and Neisseria gonorrhoeae.

The therapeutic effect of GPFX in a mouse systemic infection model was slightly inferior to that of
TFLX against S. aureus Smith, S. aureus TMS 33 and Streptococcus pneumoniae, but superior to the control
drugs against Escherichia coli C-11, Klebsiella pneumoniae 3K25 and Pseudomonas aeruginosa. In a
transnasal pulmonary infection model using K. pneumoniae 3K25, S. pneumoniae TMS 3 and S. aureus
Smith as infective strains, the therapeutic effect of GPFX was superior to that of TFLX. In a urinary
infection model (P. aeruginosa KU-1), the therapeutic effect of GPLX was equal to that of CPFX.

When the concentrations of GPFX in mouse serum, lung and kidney were examined, the drug was found
to be distributed at higher levels in the lung and kidney, although the serum concentration was lower than
when other drugs were used.



