80 CHEMOTHERAPY

NOV. 1990

¥/ u v REtEFIFleroxacin Din vivo L E1E B

FHET - RIS -
LILEARES - REFIT

FH - EE E
CHILEE AR

BB R h B 7ErT*

¥ 7 0 RiE Al fleroxacin D B FEEERAY B AAE 123+ A F A% %, norfloxacin(NFLX), oflox-
acin(OFLX), ciprofloxacin(CPFX) % H W TR L, ROME L7,

1. FleroxacinidStaphylococcus aureus, Escherichia coli, Serratia marcescens 3 & USPseudomonas aeru-
ginosatZ & 7 AL HEEYZH L, NFLX, OFLX, CPFX& )N/ %R %R L7, Fleroxacin®%

ERT2 RIBITAEIE, EEIATOMELIZTZEAETH -7, T,

HERERT 23 & 4%

H LU CREFHHRE I/ E A, fleroxacinidOFLX, CPFX& W EN/HHEFR LT,

2. E.coli, Klebsiella pneumoniae, P.aeruginosa D %W % #IRGERNIIREAEREST A Z L2 X DR
L 72 AT IR B TR GSAiE L2 43 L fleroxacinifOFLX, CPFX &IIFMEISEA, L W BERHEERL,

3. K. pneumoniae, P.aeruginosa® TN ENIEH T X, RIBET 7 RIIEFTHILIZLNE
B L7HiRIZH L, fleroxacinitOFLX, CPFX& 0 #2f&@EN /23R %R L7,

4. T BB EAR LTS FORMEPNIE coli % ST A L2 X ) FERL L 72 H i g
WV L, fleroxacintINFLX & ) #8fEEN R 2R LT,

-

N, @VMiERREr R L, B, B
CPFX&L O @h -7z,

Fleroxacin Din vitrod L 11, TEROHF 7/ 0 » FIWAINFLX, OFLX & (2R LK

5. 2 R BT BileroxacingR D% -t DA BTiE
LY -3 AN

% AR, fleroxacinidOFLX, CPFXIZlt
ML, E7:, 2485 OB S HEi 22 OFLX,

T, &0

CPFXENHBIZ6 Db 6T, ZMEBRWEKIHEIZG LTINS DER & [HE%ED, HoHViz LA
HRERLI, DI &, fleroxacin® KA 7 4R COMINTE & (BN 7 (KPIBYEAS K ML X 74 S &

Abh, b FTOAHENPIFSNIS,

Key words : Fleroxacin, in vivofiiI§ /]

Fleroxacin[6,8-difluoro-1-( 2-fluoroethyl) -1, 4-dihy-
dro-7-(4-methyl-1-piperazinyl )-4-o0xo0-3-quinolinecar-

boxylic acid IIWHEEMAZHTAK SN H* /0

Y HAUAATH B, Fleroxacinid, 77 LBHRE & O
77 LBEPERE I L Tovvin vitod & TER R L, $ 77,

BERIAEOWNUE, BEERITHESHTHZ EpHONT
Wwant,

ShlFk21E, v AR HO S YREES & O, Mg
#r, IREED HRETIRGSE, S S5I12 7 HF L B 7o lH
GBI LA T B fleroxacin DATRITEIZ DWW CHRE % 17 - 7=
DTHWET 5,

I. 8 & FH &

1. fEHEEA

Fleroxacin i3 (VAR BBE(BR) THAM SN b DAL
7z, A M4 Al & L T onorfloxacin (NFLX),
(OFLX), ciprofloxacin(CPFX)% fHv 72,

F 72, RAEMHA L L Teyclophosphamide (LLFCY)

ofloxacin

[ LAVAN

% B, NFLX, OFLX, CPFXIIZARRIE (k) TAM X
NZHDERG, CYRIT7IHIPOHBALLbDRfE
HL7,

2. fERBY

EHRE B L OMELIIZICRA~ Y X (M, 488,
BAES LT $-38HEERSMEBLHRES) ¥ 185
~10[L, FREEEEIIZICRFR~Y A (M, 4,8%, BAF
YR YN )EIETICAV ., BRI, B
FERBEEY S F(#, 11~1588, 1.9~27kg, H
REHEBWENRER) £ A7, 7, hABED
I, ICRR~ Y R (H, 688, BAZL7)%H
Wiz,

B, RIEET~Y 213, EYE4AFIZCY £ 250mg
Ik ST A LI X D ER L7,

3. fEHR

LRRARED 7 5 LRI BHE2E%, 75 418

* T329-01 HiRETARE BEEFART M F#£2399-1



VOL.38 S-2

Fleroxacin®in vivodLA1EH 81

HRAEEIORE kT AV, Thbb, SHBEITHE,
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Table 1. Protective effect of fleroxacin, norfloxacin, ofloxacin and ciprofloxacin against systemic infection in mice

Organism ) MIC EDq, [95% confidence limits]
Drug®

(challenge dose) (ug/ml) (mg/kg)
S. aureus SMITH fleroxacin 0.39 5.1 [3.8~6.7]
norfloxacin 1.56 57 [ 36~96 ]
(1.0 x 106 CFU/mouse) ofloxacin 0.39 8.4 [6.3~11 ]
+5% mucin ciprofloxacin 0.39 11 [6.6~15 ]
S. aureus KYB 623 fleroxacin 0.39 13 [ 11~-17 ]
norfloxacin 1.56 200 [140~280]
(4.2 x 108 CFU/mouse) ofloxacin 0.39 27 [ 22~33 ]
+5% mucin ciprofloxacin 0.39 60 [ 49~84 ]
E. coli ML 4707 fleroxacin 0.05 0.80 [0.52~1.2 ]
norfloxacin 0.05 8.6 [6.2~12 ]
(7.0 x 106 CFU/mouse) ofloxacin 0.05 2.9 [2.1~4.0]
ciprofloxacin 0.0125 1.8 [1.1~3.0]
K. pneumoniae GN 6445 fleroxacin 0.05 0.63 [0.46 ~0.85]
norfloxacin 0.05 3.9 [ 2.6~5.7 ]
(6.5 x 107 CFU/mouse) ofloxacin 0.05 1.2 [0.87~1.8 ]
ciprofloxacin 0.0125 0.42 [0.17~0.61]
S. marcescens GN 7577 fleroxacin 0.78 7.7 [ 52~11 ]
norfloxacin 1.56 64 [ 33~110]
(3.8 x 10° CFU/mouse) ofloxacin 1.56 22 [ 18~26 ]
+5% mucin ciprofloxacin 0.39 18 [ 13~26 ]
P. aeruginosa 11D 1210 fleroxacin 1.56 7.3 [4.7~11 ]
norfloxacin 0.78 47 [ 34~65 ]
(8.0 x 10° CFU/mouse) ofloxacin 1.56 18 [ 11~32 ]
+5% mucin ciprofloxacin 0.39 13 [ 10~17 ]

Drugs were administered orally 1 h after infection.

Table 2. Therapeutic effect of fleroxacin and ofloxacin against systemic infection caused by Escherichia coli ML 4707? in

neutropenic mice

EDg, [95% confidence limits] (mg/kg)

Drug Route Ratio
Non-treated CY-treated® [CY/Non]
Fleroxacin p.o. 0.65 [0.47~0.87] 1.1 [0.80~1.4] 1.7
Ofloxacin p.o. 1.1 [0.86~1.3 ] 23([1.9~2.7] 2.1

CY: cyclophosphamide
#Challenge dose, 6.1 x 105 CFU/mouse
YCyclophosphamide-treated
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U°25mg/kegix SH CHEKRTFN 2 EEDRER L, &
FHOFYENERBIIIFEREFD1/1000~1/10000
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AT

K. pneumoniae KU 2¥RIC X ARG IZxF L, fleroxacinid
5K U 25mg/kgix GBI BWTRIBEDGEDER LR L,
EHEAARBIIEGEEROHL/100E TR L7,
Fleroxacin D& # 1R 1L, OFLX, CPFX & IXIXFE%TH
27

P. aeruginosa KU 18RIZ & B ZxF L, fleroxacinid

FAEKENIZ BRI RERENRERLT, 58 L 025mg
/kgX 5B OTFHERNEEBIIIFGEHETFD1/1000 ~
1/1000042 &4 L, #D%FRIZOFLX & 121X [E% T,
CPFX& WER TV /2,

3. 2 AR T HiEEDR

<2 ZMi RIZHF$ B fleroxacin DG E RN F % OFLX,
CPFXE LB L, ZDHFR % Table 5, 61I7R L7

K. pmeumoniae B 548k X B G233 LT, fleroxacin
@ EDso i 14 1.8mg/kg/dose T V), OFLX? 3.2mg/kg
/dose, CPFX®4.2mg/kg/dose & Lt ~_FI2{EFEN T2 EH
HRERL,

P. aeruginosa S S51HRIZ & ARG Z4F L T, fleroxacin
MDEDsof 137.2mg/kg T3 Y, OFLX®M16mg/kg, CPFX
D12mg/kg & e F2fEFENTERMIR LR LT,

4. 7 FIREREIIT T BIEEMNE

% 4 FREE G 24T B fleroxacin D AP R % Fig.2
IR L7z,

E. coli NIH] JC-2#kIZ & BEZ2xF L, fleroxacinid
3.13mg/kgfx 5 TRRY24B5 M £ IR R AR B DORL %
726 L7-A%, 48BFMHIZICIZ NIRRT 5> T,

Table 3. Effect of medication on efficacy of fleroxacin against systemic infection in mice

Organism MIC Medication EDq, [dose/once]
(challenge dose) (ug/ml) (time [h])? (mg/kg)

S. aureus KYB 623 0.39 1(1] 14 [14 ]
(6.1 x 108 CFU/mouse) 2101, 9] 22 11 ]
+5% mucin 3(1,5,9] 36 (12 ]
E. coli ML 4707 0.05 1[1] 0.55 [ 0.55]
(5.3 x 10 CFU/mouse) 2 (1, 9] 1.2 [ 0.60]
31(1,5,9] 1.8 [ 0.60]

P. aeruginosa 11D 1210 1.56 1 (1) 15 [15 ]
(1.6 x 106 CFU/mouse) 21,9 26 [13 ]
+5% mucin 3[1,5,9] 39 [13 ]

»Times of administration [time after infection]

Table 4. Prophylactic effect of fleroxacin, ofloxacin and ciprofloxacin against systemic infection caused by

Escherichia coli ML 4707

Pretreatment time?®

EDj, [95% confidence limits] (mg/kg)

(h) fleroxacin® ofloxacin ciprofloxacin

0 0.45 [0.21~0.74] 0.77 [0.51~1.2] 0.51 [0.25~0.80]

6 1.8 [0.82~2.9 ] 53 [3.0~8.2] 48 [29~74]
Ratio [6 h/0 h) 4.0 6.8 94

aTime before infection

YSingle oral dose given 0 or 6 h before infection with Escherichia coli ML 4707 (4.1 x 10° CFU/mouse)
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BRI RN LY, ZOMEIINFLY % 50mg/kelx 5 Fleroxacin (4 1% 5- 1 B 14 f% 2 i & T € — 7 fE 2.4
LB L IRIERSThH - 7, Lg/mlER L, E7oH, BFC B0 TIRITT05~ 1R
5. v AKHBYE PFT, ZREN29, 68 ug/gPE— 7 EERLI
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Fig. 1. Therapeutic effect of fleroxacin, ofloxacin and ciprofloxacin against urinary tract infection in mice.

Table 5. Therapeutic effect of fleroxacin, ofloxacin and ciprofloxacin against pneumonia caused by Klebsiella pneumoniae
B 54¥ in mice

Drug” MIC EDs, [95% confidence limits]
rug

(ug/ml) (mg/kg/dose)
Fleroxacin 0.05 1.8 [1.1~3.4]
Ofloxacin 0.05 3.2 [1.6~54]
Ciprofloxacin 0.0125 42[24~10]

#Bacterial suspension (8.1 x 108 CFU/ml) was nebulized at a pressure of 1 kg/cm? for 30 min.
YDrugs were administered orally b.i.d. for 3 days beginning the day after infection.

Table 6. Therapeutic effect of fleroxacin, ofloxacin and ciprofloxacin against pneumonia caused by Pseudomonas aeruginosa
S 51 in neutropenic mice®

MIC ED:, [95% confidence limits)
) 50

Drugf (uglr) (mg/kg)
Fleroxacin 0.78 7.1 [4.6~11]
Ofloxacin 0.78 16 [13~21)
Ciprofloxacin 0.10 12 [8.7~15)

“Bacterial suspension (1.5 x 10° CFU/m!) was nebulized at a pressure of 1 kg/cm? for 30 min.
PMice were treated intraperitoneally with cyclophosphamide, 250 mg/kg, at 4 days before infection.
9Drugs were administered orally at 8 h after infection.
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¥ 7:, CPFXI3#%5-0.50 M &I MiF b L O, BD
£ K22 T0.37, 063, 1.04 pg/mlor gNE— 7% RL

109 fleroxacin

Control

Viable cell counts (log CFU/ml of bile)

0 T T )
6 24 48

Time after infection (h)
Strain: Escherichia coli NIH] JC-2

3.13 (mg/kg)

6.25 (mg/kg)

7o M 2 1R, IRPHRIESI36.5% TH - 72,
m = =

¥ 7 0 v RiEAlfleroxacinid, 77 AGTER B X
OY 7 LEMRICH LIRLWCIE A7 b7 4%4 L,
Z DIH 131 R IEHRI T dH HNFLX, OFLX & (3T
THHIENFMONTVAS" . I DfleroxacinDin vitrodfl
HAPERATEDL ) ICKMEN L2 EHHEHNT=
WAL LYY FEHC L SHERNKLAE T HH

104

norfloxacin
Control
57 25 (mg/kg)
50 (mg/kg)
0 T T 1

Time after infection (h)

MIC (ug/ml) of fleroxacin: 0.05 and norfloxacin: 0.05

Fig. 2. Therapeutic effect of fleroxacin and norfloxacin against biliary tract infection in rabbits.

Table 7. Tissue distribution and urinary excretion of fleroxacin, ofloxacin and ciprofloxacin after oral administration in mice

Concentration (ug/ml or g) b) o
Drug? Specimen T‘}’lz Ual;
0.5h 1h 2h 4h 6 h 8h (h) ()
Fleroxacin serum 2.2 2.4 1.4 0.7 0.2 0.1 1.5 37.6
lung 2.9 2.9 1.7 0.5 0.2 ND?
kidney 6.8 6.8 4.8 2.2 0.8 0.4
Ofloxacin serum 1.2 0.7 0.6 0.2 0.1 0.1 1.5 24.2
lung 2.1 1.0 0.8 0.2 0.1 ND
kidney 4.4 2.2 2.0 0.4 0.3 0.3
Ciprofloxacin serum 0.37 0.19 0.15 0.12 0.07 0.03 2.1 6.5
lung 0.63 0.27 0.24 0.23 0.20 0.07
kidney 1.04 0.48 0.52 0.39 0.35 0.08

Dose, 10 mg/kg
YElimination half life
9Urinary recovery, 0~24 h
YNot detected
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IN VIVO ANTIBACTERIAL ACTIVITY OF FLEROXACIN

Keuw Hiral, Masaki Hosaka, Hirosti Aovama, Yasusht Niwata,
Toxkurarou Yasug, Hievuki Fukupa, Seico Suzue and Tsutomu Irikura
Central Research Laboratories, Kyorin Pharmaceutical Co., Ltd.,
2399-1 Mitarai, Nogi-machi, Shimotsuga-gun, Tochigi 329-01, Japan

In vivo antibacterial activity of fleroxacin was compared with those of norfloxacin (NFLX), ofloxacin (OFLX) and
ciprofloxacin (CPFX).

1. Fleroxacin showed greater activity than NFLX, OFLX and CPFX against systemic infection with Staphylococcus aureus,
Escherichia coli, Serratia marcescens and Pseudomonas aeruginosa in mice. The efficacy of fleroxacin in neutropenic mice was
almost the same as that in normal mice. Furthermore, the prophylactic effect of fleroxacin was superior to that of OFLX and
CPFX.

2. In ascending urinary tract infection with E. coli, Klebsiella pneumoniae and P. aeruginosa in mice, the therapeutic effect
of fleroxacin was equal or superior to that of OFLX and CPFX.

3. Inexperimental pneumonia with K. pneumoniae and P. aeruginosa in mice, the therapeutic effect of fleroxacin was about
two times greater than that of OFLX and CPFX.

4. In biliary tract infection with E. coli in rabbits, the therapeutic effect of fleroxacin was about eight times greater than
that of NFLX.

5. Tissue distribution and urinary recovery of fleroxacin after oral administration in mice were better than with OFLX
and CPFX.

The excellent in vivo efficacy of fleroxacin may be due to its good oral absorption and tissue penetration.



