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WIAKEME - fREFAT - EH % - 5% % RIOEE - KRS
AR 2 b S T

B /1 v SRR gatifloxacin (GFLX) O &MBIPELGE 7V BT 5 invivo SR
% levofloxacin (LVFX), sparfloxacin (SPFX), ciprofloxacin (CPFX) B X
metronidazole % xJEFEAI & L THGETL, LDLFNORELIG.

1. 77 AEBRNEFEGETIVIIBIT S GFLX DGz R, CPFXEMs
L O 14 Staphylococcus aureus subsp. aureus (S. aureus) (23 L CTLVFX 8 X UCPFX &
DEN, SPFX & [E%Td 72, Streptococcus pneumoniae \Zx+ L TR L 728 ¥ /1o »
FYREOF TR O BENRREZIRL 72, 7T LEVER D 9 b Escherichia coli \Zxf L Tl
SPFX £ 04575, LVFX3EBLUCPFX L[AREEDRFZ/RNL, Pseudomonas aeruginosa
V2xF L Cax BREER) & RS 0RhREZ R L7,

2. GFLX 2, S. pneumoniae % E&HH & L 7-F RSBl GLE 7OV IZ B W TH RS & 1
LT3 FEN AR AR L7z $72, Klebsiella pneumoniae subsp. pneumoniae "E
FEMiRGE 7V TIECPFX & W #9315 h, LVFX B L USPFX & [FEOGFENR R~
L7z

3. E coli |2 X ARIEEGE T IV S GFLX DiE#ENEIL SPFX, LVFX B L™
CPFX LA TH o 72,

4. S aureus |2 X <7 AZFEIESE T VI LCGFLX i, SPFX, LVFXBXI
CPFX & Il L Tl L oG#ESR 2 R L7z, ,

5. S. aureus 3 X U Bacteroides fragilis\Z & % 7 v § R—FHNEGETIVIZEBWTGFLX
(&, K—FHOEIIT L EREH 2R L7z,

D Eo#ERD? S, GFLXIIEME S T LR, 77 AREEB X OBERIC L 58
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Gatifloxacin (GFLX) 3AMEEKRX ST TEE S
NH7Aux b* HEETH S, GFLXIE, THIC
3-AFNERT )V, LI A MFUHELEALL
SHICEY, BEROF OV RHEELY 7T ABEHE,
HEMEB L O~ 375 XI5 2R E A o®
RV, &5 AR AV FEERNELEE TV
B\ Tciprofloxacin (CPFX), ofloxacin &2~ T
BENREIBOLN TS T, JFEERESY B
IO MZBWTREIFZBORINES & RSB ITHE
AT EMFHE SN TN B,

LRk alE, ARV EFREETIVE XU
gy, R REOKRAEEETL, SHII7v b E
Bz R —FHERETFVIIHT 5 GFLX OF IS
W, sparfloxacin (SPFX), levofloxacin (LVFX),

CPFX B & UL R BN 723 % /) % 7R3 metronidazole
R ILEERIE L THRE LZDT, FOBEICOWTHRE
T 5,

I. MEBLUVHE

1. R A

GFLX (Lot No. G155311, Lot No. K939931,
Lot No. G3X5321), SPFX (Lot No. K929911),
LVFX (Lot No. D495317) # X U'CPFX (Lot No.
K595317, Lot No. K5Z9911, Lot No. K9299121)
EEMRBIE (%) TERSIA LD EH W,
Metronidazole (3 V< #H 2 OBA L DX W, &
FEHANTWTNL NMEOHL IR OEHFHL, RES X
U5 &3t & base D e L TFKR L7,

*T329-0114 MiKIE TR R ARBI T 2399- 1
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T7:, REFEETYAERT L0, GENHRK &
L Tcyclophosphamide (¥ 7<% : LLFCY) #HwWw
726

2. fEHEY
EHBREETVIZIZICRAY Y A (MM, 4:8%, H
RIZALN L —) Z1FE100E, IPUEEsEGeE 7L 1212 ICR

Hem A (HEES O, 48#, BARTZATLY-)
1RSI, REEETFVIZIZICRZYY A (MY,
48k, HATLATLS —) % 1HEQIL, RE®RYET I
(IXICRA~ Y A (HEE, 6:8#6, HAZAILY—) %
1EES L 72, R —FNIRYE 7 VI Wistar BT v
NO(HEYE, 8iBiG, HARERFESHWEMFER) * 18
SIER W7z,

Streptococcus pneumoniae |2 X 5 WU $8BY%E 7L |2 W
ToREE T~ AL, BYE4HHICCY % 250mg/ kg8
FEMICHIR G35 2 LI XD ERL 72,

3. fEHEH

LR RIFD 7 T L IGtE R 2 BTE6 Hikk, 27 LBtk
WARMESHRZ H\ 7o T4bh, SHBEETIVICN,
Staphylococcus aureus subsp. aureus (S. aureus) J-12,
S. aureus KYR-5 (CPFX 4#%),
Il , Escherichia coli ML4707 B X U Pseudomonas
aeruginosa 11D1210 %, WMeOR 25 B 412
KY9 B X U Klebsiella pneumoniae subsp. pneumoniae (K.
pneumoniae) B54 %, [REEEEGIZILE coli KUS %, R
PR Y21 S. aureus No. 35 %, R—FPHEGIZIES
aureus Smith B X U Bacteroides fragilis 2 % Fi\v:72

4. FUHETIWE

AARLEFEF 2 R/AETHIEEE (MIC) #lEdE"
WZHE DR AR TIT o 700 SR E IS4 &
L TB. fragilis i3 GAM agar (H KK,
AT AR % 5 % R0 L 7z Mueller
Hinton medium (MHM, Difco), #DMOEIZDOW
TIEMHM 2 Hl W7, %8, B. fragilis D3 L,
GasPak system (BBL Microbiology Systems) ™
TIT> 72,

5. ¥ AL By

S. aureus J-12 35 L OFS. aureus KYR-51210% gastric
mucin # Z4AEBAIEK, S pneumoniae Type M & UF
E. coli MLAT07 (ZHEFEIEIK, P. aeruginosa 11D1210 (2
5% gastric mucin * FOABRAEEKICERKEL, FhF
N0.5mL % PERFEPIZ RS L 72,

WM ] R A R & 1 BRI S, T H %O
< AHETFE S ProbitiEd S Wit Logit iFEI2 L 1) 50 %
HGMAE (ED.) 2EHL, HEEDRTHELL,

6. 7 ANER 2R

S. pneumoniae &G € T WAIHIRIE T~ 7 2 2 W T{E
U7z T—7 VB L 72~ 7 2B BHETL % 5 %

S. pneumoniae Type

i¥ S. pneumoniae

S. pneumoniae

WL 7z Mueller Hinton broth (Difco) T17%&#E#%
L7z S. pneumoniae KY9 DH i 0.03mL (2.4 X 10°CFU/
mouse) ZFHEF S/, BELA,S1H1E3ARM
FHN ZREOHRS L7,

K. pneumoniae Flif4s € 7V IEH <7 A& H W TR
L7 ABAEKT2.0X10°CFU/mLICAR L - K
pneumoniae B54 DWi %, 774 % —%H\ CEEK
el (A NT305HEEET LI L& b g
rERIE, BEHEANS 1A 103 H SR 2RO
517,

METFIVES, BET7HEROEFED S Probit il &
DED fEZBM L, BHEDIELHEL,

7. %7 APREEREY

FRADORTH & ) ARKHIR L7z~ AT — FIVFRE: %
L, THESZEEL CHEFIRICHEIR S8 7/21%, AR
KIZERE L7 E. coli KU3DH0.05mL (1.4 X 10'CFU/
mouse) ARV T FL AT —F IV EHOTRRERNIC
BEREAICERE L 72, BEHIC, AREOZ 2 v 7 T1E
MMEST L LICL B Bl &9/,

BEBHAMS IA1E3AM, 1mg/kgd 5\ 35mg/kg
DHETER*ROHKSG L7,

FER ORISR ICBENERRYHE L CEEDRE
HE L7z, 28, BRARRIME~/HE L, 4AEAE
KEMRATEREY F A Xk, BREAREBHREIZL DHIE
L7

8. 7 ARG

T AEHOEEAY, ETFICS. aureus No. 35 DFH S
&% 3 X 10°CFU/ mouse /& L TR TIRE#EH L 72,
Y0, 3, 6MMBZEO3ME, FEHEROHRS L7,

BEMFIL, BE2HBZIC, BEORKFELEINICHE
RyAEERBEL, FOFHELEEXE L’CJF'JZELKO

9. 7 v bR—FPEY

7 v b OFEEE TIZER20mL % {F5f L TR —F %1ED,
ZOHFIZ/O b Ml %EESG L) — T E ImLIEA LT
BRBREMEREFR —F 2R L7z, R—FER8HKIC
AHAEKERCCHEBERLZFARL, S aureus Smith Ti
1.9 X 10°CFU/rat, B. fragilis 2 Ti33.7 X 10°CFU/rat
AR FICHEE L TR B S, IR 2 BRRIA I
S. aureus T1Z50mg/kg, B. fragilis T3 25mg/kg D H =
TEHZ 1 EEOES L7,

H— F PR R E L ORI R e s L7,

B, ERBAEEE LT, S aureus|ZiIN— A
7 aYa yEREM (KW, B.fragilis\213GAM agar
(HRBE) 2R,

10. HEFHEATIE

7 ARG S & O RGE TV B D KB HEEE
MOFEERE X Tukey 2 X VTRV, R—F Pk

ETFIWIIBIT B HEEHENT 21X Dunnett 3 % Hwv 72,
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I. ¥ B & X

1. %9 AL HEGE 7T B BRYRHH R R

< AL GRYEE F IR B GFLX ORBGPh R #
% Table 1IZ/RL 72,

75 LEMETH A S aureus J-12 B L O CPFX M
S. aureus KYR-5 WHRIZ X B BG 253 5 GFLX D
ED, fEIZ# N Fh 2.8mg/kg BL VP 18mg/ kg TH Y,
GFLX |2 SPFX & 1312[A%, LVFX®»3~415, CPFX
D6~20fE LENMBEERL,

¥ 7, S. pneumoniae Type I IZ X % K4 TIL,
GFLX ®EDy fil227mg/kg TH Y, SPFX &L T
HI3EEN-DRER L, B, KEICE DG
L CLVFX B X U'CPFXDED, fEIZ>200mg/kg & %
H, GFLX &b TRL EFRERIMEDL - 72,

—J, 7T LBHREICLZEEETIVIZEWTGFLX

1¥, E. coli MLATO7 24 L SPFX L HHEIL TH AL O D,
LVFX B X O°CPFX & A%, P. aeruginosa 11D1210 12xF
LTy & mMEDRFEZ R L7z,

2. < AME SRR E TV T BIRETR

S. pneumoniae 3 X U K. pneumoniae \Z & % < 77 ARifi &G
EFNIIHT B GFLX OE#EME L Table 212 L7,

S. pneumoniae KY912 & % J&#(24t L CGFLX @ ED. &
1323mg/kg/dose TH 1Y), SPFX D 71mg/kg/dose,
LVEX ®190mg/kg/dose 2 t_FNENH3HEL LT
WSREENRE R LT, &b, KRIZL DG
L TCPFX ®ED., f#ld>400mg/kg/dose TH ) GFLX
IV 17D LIRS K25 72,

K. pneumoniae B54 1= & % &4\ 25t L TGFLX D ED. f
lZ4.4mg/kg/dose TH Y, SPFX B LULVFX &A%,
CPFX 03 fEEN-#FRER L,

Table 1. Protective effect of gatifloxacin on experimental systemic infection in mice’
S Challenge dose * MIC ED: (95% confidence limits)*
Organisms (CFU/mouse) Drugs (pg/mL) (mg/kg)

S. aureus subsp. aureus J-12 3.9% 107 gatifloxacin 0.05 28 [ 15~52)
sparfloxacin 0.025 24 ([ 1.7~35)
levofloxacin 0.10 88 [ 6.0~12 )
ciprofloxacin 0.20 17 ( 12~24 )

S. aureus subsp. aureus KYR-5 6.0 X 107 gatifloxacin 0.78 18 [ 13~30 )
sparfloxacin 1.56 13 ( 89~19 )
levofloxacin 3.13 76 ( 58~98 ]
ciprofloxacin 6.25 >400

S. pneumoniae Type 1l 2.5x10° gatifloxacin 0.10 27 ( 19~39 ]
sparfloxacin 0.10 78 ( 54~120)
levofloxacin 0.78 >200
ciprofloxacin 0.39 >200

E. coli ML4707 5.3 X 10° gatifloxacin 0.0125 0.69 (0.58~0.82)
sparfloxacin =0.0063 0.28 [(0.22~0.36)
levofloxacin 0.025 0.51 (0.39~0.65)
ciprofloxacin =0.0063 0.94 (0.74~1.2 )

P. aeruginosa 11D1210 1.4 X 10° gatifloxacin 0.78 13 ( 7.1~21 )
sparfloxacin 0.78 15 ( 11~22 )
levofloxacin 0.78 24 [ 15~35 )
ciprofloxacin 0.20 9.7 (61~14 )

Y n=10

¥ Probit method or logit method.

Drugs were administered orally 1h after infection.

Table 2. Therapeutic effect of gatifloxacin on experimental pneumonia in mice’
. " MIC ED., (95% confidence limits]®
Organisms Drugs (pg/mL) (mg/kg/dose)

S. pneumoniae KY9 gatifloxacin 0.39 23 [ 11~48)
sparfloxacin 0.39 71 [ 45~110)
levofloxacin 1.56 190 (110~420)
ciprofloxacin 1.56 >400

K. pneumoniae subsp. pneumoniae B54  gatifloxacin 0.05 44 (2.8~7.0)
sparfloxacin 0.025 3.8 (2.5~59]
levofloxacin 0.025 5.1 (3.3~7.9)
ciprofloxacin 0.0125 12 (6.5~22)

" n=5

¥ Probit method

Drugs were administered orally once a day for 3days (on days 1, 2 and 3) after infection.
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3. ¥ ARBEGE TV T B EES R

E. coli KU3IZ X %A~ A REEEGLE 7 )V IZxF$ 5 GFLX
DERBE % Fig., 11RL7,

5mg/kg/day THER L 728, WIhOEHTH IR
EHLHBLTEEL (P<0.01) EHEMELRLE. L
L, EAZGE% Img/kg/day IZTFiF72384, LVFX
BLUCPFX Tidbmg/kg/day %58 L L# L THA
HERBOBAEGFII0REET Lz, —F, GFLX#&5#
Tld 1mg/kg/day D% 5T b FH B HNEREAT2.9 X 10°
CFU £ T®A L, 5mg/kg/day &5 L RMEICHEE L
(P<0.01) WBENEIEONT, BB, KEFHESEIC
BULHEREMRICHAEEZIRO N Do 72,

4. < AREBREE TV T B IEEDE

S. aureus No. 352& 5~ 7 RGBT T IVICHT S
EEREZ Fig. 2R L7,

RYARBEBEEET VIS L, CPFX 2B &THHE
ARG ICB OV TETREOM /D ENA LN, 20
mg/kg/dose ¥ 5-# TI3 GFLX 2 LVFX (P<0.05) B
JUCPFX (P<0.01) LHEL CTHBEICENZEE

SENENE §

*k

RL, F7:50mg/kg/dose#x5-EHTIZE&THOEXHES
HLABLTEE (P<0.01) CERHELZRLL,

5. 7 v bR —FHNEGHT HIEEIR

7 v MR—F G IRT 5 GFLX OEENE % Fig. 3
[Ny B 5.3

S. aureus Smith |2 X 5/&%«7 v MZIGFLX # 50mg/kg
BOKG L2 s, 6FMZICIIAEE (P<0.01) %
HRBOBIHEA SNz, 24 BEI#£IC3 X 10~1 X 10°
CFU/mL ¥ TR—=FNEREIWA L7205, 48 Rk
CIXFEAEANE 2 o Tz, SPFX & HAI S 6 B
AP L, 24 KRR OAER I GFLX & FiEE
THolzo 48 KA ICII GFLX 5 HTHEMA AL N
Z2DITH L, SPFX (348 Rt F CHEGEINGIRIR ARt
L7zs —#, CPFX#HETIRIFL A LEFHDOBRA A
LN o7z,

B. fragilis 2123 L GFLX 358 WRBEIEH 2 RL, #0D
#hR 1L 24 BEREIH T T metronidazole & ) H A% (P<0.01)
ICENTWz, —F, CPFX TIIZIEIASNT, KA
G L AMOAERBRER 2R L7,

MIC ( ¢ g/mL)

control

gatifloxacin 0.025
sparfloxacin 0.0125
levofloxacin 0.025
ciprofloxacin 0.0125

k3k e 3k
ok

I
|
——

Viable cell counts (Log CFU/kidneys)

mean=+SD

Control 1

Dose (mg/kg/day)

Fig. 1. Therapeutic effect of gatifloxacin and other fluoroquinolones on experimental
urinary tract infections caused by E. coli KU3 in mice (n=8). Drugs were
administered orally from day after infection for 3 days. Statistical analysis vs.
control group using Tukey's test was indicated (* . P<0.05, ** . P<0.01).
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P<0.05
P<0.01 ! NS MIC ( p« g/mL)
161 gatifloxacin ~ 0.10

sparfloxacin ~ 0.05
14 1 ]- levofloxacin ~ 0.39

ciprofloxacin ~ 0.20
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Abscess size (mm)
=)
N
——

Compounds

P<0.01

! P<0.01 !
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| Il |
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Fig. 2. Therapeutic effect of gatifloxacin and other fluoroquinolones on experimental
skin infection with S. aureus subsp. aureus No.35 in mice (n=8). Drugs were administered
orally three times at a dose of 20 mg/kg/dose (A), and 50 mg/kg/dose (B).
Statistical analysis using Tukey's test was indicated.
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A Staphylococcus aureus — subsp. aureus
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Fig. 3. Viable cell counts in exudate of inflammatory pouch infected with S. aureus subsp.

aureus Smith (A), and B. fragilis 2 (B) in rat. Drugs were administered orally 2 h after
infection at a dose of 50 mg/kg (S. aureus subsp. aureus Smith) or 25 mg/kg

(B. fragilis 2). Statistical analysis vs. gatifloxacin using Dunnett's test was indicated
(NS: not significant, * : P<0.05, ** : P<0.01).
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m % =
X or RMEEGFLX X, VI ABlEB LU
T LEMERE K LIBEVITE AR b T LE2F LY, &
TEEBREW 2BV CTEN R ORI S & OCHEBATIE
R ZEAHE SN TWE, 2O GFLX @ invitrodfl
W, EVEESERNTED L) IIKBEND 2%
LHMTYIABLYT v b FH W & EERIEYIE

KT B RE T,
7o LHNHE, BUHERSDETCSREKIZEIDLYY AL

HEEDH L, 77 AREEICL BB L TGFLX
13 SPFX, LVFX B X UCPFX &IZIZREOMELRL
2o —F, 7T LEEVER O S. pneumoniae |2 & 5 EG I xF
L TGFLX IZSPFX, LVFXBXUCPFX &L Tk
bEN RGBT R L2, T, CPFXMEHZE
&4 S aureus |23 L TH LVFX BEL U CPFX & h)
SPFX L AIBEDOHHMMRREZRLL, 2O LI,
GFLX 0¥ TH % 7 7 LMGHHE I T MW HE ) &
BiF s hNeiEs KM Iz o g, FFIC
S. pneumoniae |23+ % SR\ RGN R AER DR T
brrEZLNT,

M0 2, REEBLUEMOE Y ARHTEREE T IV
3 LCd GFLX X SPFX, LVFX, CPFX tR&ELED
BIENRE R L. EFEEETVEE, 77 LRMER
2k ARG, b b S pneumoniae ffiEGLE TV B
L OYS. aureus FE Y E 7V IZ BT GFLX 13X BRIE A
EHEB L TENEESRELYRL, #i#E TIESPFX DR
3, LVFXBXLXUCPFXD8fELE, %&TIEILVFX
BLUCPFX EHBMLTAHBIZERTZ, £ 72,
K. pneumoniae Flif&4e % E. coli RIEIEG L\ o 7275 L2
HWHEIZ L B RFAREETFVIZBWTY, GFLX (X SPFX,
LVFX BX O CPFX L AEU EORIREEZR LT, 2D X
I GFLX IERAREE 7 VI B W T H EN 7 IEERE
ZRLTHBY, Zhud, REFOFE ORI,
BT IRB SN ERTH L LTSN, <7
ZAREIFEE TN DAL ST T v x-S aureus K —F
PMEGEE 7L 124 LT GFLX 12 CPFX & ) 3 A H(E
H %R L7 $7:B. fragilis K—FNEREET VLTI, b
TN AT B PUE S A% metronidazole £ 1) b L

SR AERL, REHOBRGER ST DB RIEDRE
Iz,

LA L, GFLX LRI invitrofiHE ) %/~ 3 SPFX 14,
S. aureus K —FHREIZBVWTGFLX £ ) L REEHEO
BRI L2, 2L, T v MIBIT AR5
DI E 2 E AT GFLX Tl 1.6 THhBHDITHfL,
SPFX TIAGFLX 25D 3.8 K" T B T & HYpChk
LzbneEZLNT,

KIFFRIZBVTES N GFLX O invivo R F 18, BEIZ
WEIN TV BHEBREREETVIIBITHRHERE

LTHBH AERDSSEERYEE T VL, ¥/
CRMBEEOPTHEN R L R T I LR SN,
HE12 S, aureus 3 & U S. pneumoniae &\ 7277 LIGTER
LR R R YIS B AL GFLX DR —o &
Zz b,

GFLX1d, =W AXT v ket MIBWTHHEL
PEHIERLIIINE N, Z0I13E A E 2T
FTREMEE LOURPICHEE SN S Z e RESNL T
57 A, GFLX v A4 ikys, ~ 7 AN gR g,
R g, RBEEB LT v MR- FTHREET LD
B IRDPTEG LIEN BB R 2R L7 2 13 GFLX
D FTOFHBERBL TV EEZ LN,
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Invivo antibacterial activity of gatifloxacin

Takao Yamamoto, Hideyuki Fukuda, Yasushi Niwata,
Hiroshi Tomizawa, Masaki Hosaka, and Yasuo Oomori
Central Research Laboratories, Kyorin Pharmaceutical Co., Ltd.,
2399-1 Mitarai, Nogi-machi, Shimotsuga-gun,
Tochigi 329-0114, Japan

Invivo antibacterial activity of gatifloxacin (GFLX) on experimental infections was compared
with that of sparfloxacin (SPFX), levofloxacin (LVFX), ciprofloxacin (CPFX), and metronidazole.

1. In systemic infection in mice, the protective effect of GFLX against Staphylococcus aureus
subsp. aureus, (S. aureus) including a CPFX-resistant strain, was superior to that of LVFX and CPFX
and similar to that of SPFX. Against Streptococcus pneumoniae infection, GFLX was the most effective
of the quinolones tested. The efficacy of GFLX on Escherichia coli infection was inferior to that
of SPFX, but comparable to those of LVFX and CPFX. GFLX showed efficacy similar to the
other quinolones against Pseudomonas aeruginosa infection.

2. The therapeutic effect of GFLX on pneumonia caused by S. pneumoniae in mice was more
than three times superior to that of the other quinolones. Against pneumonia with Klebsiella pneumoniae
subsp. pneumoniae, GFLX showed efficacy about three times higher than CPFX, and similar to
LVFX and SPFX.

3. In urinary tract infection with E. coli in mice, the efficacy of GFLX was comparable to
that of other quinolones tested.

4. The therapeutic efficacy of GFLX on skin infection with S. aureus in mice was similar or
superior to that of SPFX, LVFX, and CPFX.

5. In rat inflammatory pouch infections, GFLX was more effective than CPFX against S. aureus,
and more effective than CPFX and metronidazole against Bacteroides fragilis.

These results indicate that GFLX may be useful against infections caused by various pathogens,

including gram-positive cocci and anaerobes.



