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Balofloxacin (BLFX, Fi% % 5 Q-35) (IR REKRK &
HTEREN/A MFIRIZ2—F 0V RITEE
Thb, RENIZ T LBEHEREEZIELO T T LARER, U
SHE, ~Ma377A<E, 77 IV TR LILEH
BB ANY b L% HL, 4512 Staphylococcus /&,
Streptococcus@ 7z & D 7T LIEEE A L THRWILE N
ERTVY, 72, b BLUYT M, A XIIBNT
BLFX X EN 7z RO, MEBITHEsA T LN
wEINTVE7Y,

4E, FAalt, v ARAVELOREETIVEH
W T F D EE R R % norfloxacin (NFLX), ofloxacin
(OFLX), ciprofloxacin (CPFX), tosufloxacin (TFLX),
lomefloxacin (LFLX) & H#HRET L 7D THRE T 50

I. RBRMHSLVHE

1. fERER

BLFX (Lot. V801L13-ROFO01) &, 4} #LERFZERT T
ER LT DEERL 7, xHEBEANL, NFLX (BRER
%), OFLX (45— %3E), CPFX (/M TV dn), TFLX (&

Wk%), LFLX GREFFREE) 2 v, mlan L 0 mH s
BLTEHEHLZ.

2. fEREK

LI IRIFOIZEM B L OBRR SR L 72,
Pseudomonas aeruginosatd, 0.4 %WEEES V) 7 L FIIMuel-
ler Hinton broth (MHB, Difco), Streptococcus pneumoniae
13, 10% ¢ v Y RHE M A INBrain heart infusion broth
(BHIB, Difco), Streptococcus pyogenesi Todd Hewitt broth
(Difco), A F ) ¥ W4 Staphylococcus aureus (MRSA) 1Z
100pg/mld X F 21) ¥ NBHI, & DAt O W #k (EBHIZ
T37C, —MpEEEL 72,

3. fHHEN

<7 AISLC/ddY %, HMEF 7213, 5~8:8ils, 1ES5
~10E % w7z,

4. BEztERlE

/ANVEBMILEE (MIC) (&, BARILFEEF A=k
{Z# L, Mueller-Hinton Agar (MHA, Difco) # V272X
FARAHEIC L D FERELOCFU/mITHEIE L 72,

*T412 HESTHEIFI1-135



78 B ARt #

Bk FE R

NOV. 1995

BERBOMENHEZ ) ~ BHBE W (PBS(-), = v A
1 BE) $7:135% 4 F > (Difco) IZ8B L, TN 5002
F721305ml % BERECHEAE L 7o, I, HEELE
MEICIEZEO®RS L, ~7AOEFR*7HBEEEL -,
7272 L, Salmonella typhimuriumBZ G DB AL, 21 8
gL/, —#Hor A2 EHL, SKAKSEHD
HETFZEHD 5 Van der WaerdeniE® 12 & W EDsofl B & O
ISHEEWRA 2 KDz, d, AMEKRIE~Y AT,
cyclophosphamide (CY, 1REF & ®F) D 200mg/ kg%, ®
BEHE4BENERERNRS L, ERL 7Y,

6. NP 25 Ge

S. pneumoniae No. 12% RERHE & L T10% 7 V&R M
HRMBHIBZ AV THE L 72%, ELDHICLVER
L, E5F EFBREBRBSG) BB L, ZOHEBE,
FTITAF - A TEFRLEEE (WHBLLE) AT
30 PR L, MPRERRRGgEER L, BANL, Bk
168FM% & YV 1A 20, 3AMBEOHKRS Lz, 187~8IT
DITAER, BEI4HEDY T ADEFED S Van
der Waerdeni%* IZ & W EDsofE 8 & UF95 %5 FERF % 5K
&, 1EL7-) DS ETRL,

7. PREGREGE

EERARBRGE 7 VI3 Arai S8 X UREY O K iE
EBEIER LTz,

Escherichia coli CSJ-1922 B & U Enterococcus faecalis
CSI-1212% A B&kM & L, BHIBTH: %%, BSGTHIL,
MAROEDNDHEX FUREEBEARL, v 7 X
BHEEEIRm» oM KL, T— 7 VKRBT CHEEE
BICHERR &, BEEM1I00u 2N RENPCHELED
WZ/NEL ) TRRAZE L, 4BFEIRRICERIR L2 AN,
BB HIZ25mgx 1EZEORS L7, BRfE4HZIIHE
#HH L, PBS(-)FRTEHREY A4 X L7, FAREE
FIZEI NV EEBEEYIT o7, BRFHIL, E coiDEE
\Zid= v 3 v X —FEREM (KL E), E faecalisDE

IZIXEFEREEH (= v X [/ ) 2 H 72,

8. KETHE

S. aureus QA-389 (MRSA) % A EXH & L, Heart Infu-
sion agar (HIA, Difco) THi &%, £HEEKIZHEBL -
Wl Z0ImIEIME T ICHEET L L1280, BETRE
rERL, EAN, BRE2BEMAZCIEZEOKRS L,
BEENFIT, BRE2HBZRIIT I RAEHEE > HME L, &
BORFLEZEY /FATREIL, WEOHE* BIETRE
ELTRL7

9. MAEEEDRIE

M, <7 RIZEAS50meg/ kek EOK 5%, 0.25,
05, 1, 2, ARFRICERILL 72, MM % ML L 248
FRIMEIZ L VIRME L 7R — (=7 0) IZ8HIL, &L5
BELZE DWIMEZTHEL, NAFT oA FIC L) )R

BEABEL 7. MEWIZIE, Bacillus subtilis ATCC
6633 ¥ 7- 12 Klebsiella pnewmoniae IFO 3512 % V>,
EREH#IZI1E, MHAZ A7z, 7272 L, B subtilis
ATCC 6633D341E, 7T VEEF M) L %21%FML
THRAL:, 28, MERZEERIZ~YY AMETHRARL,
BONTRER LV EWRE L KD,

I. £ 8 # R

1. SRRt § B RGP RN R

1) EETY A% EERREYHR

7S LABBEKBIU ST ABREEKRIIN TS
BLFX 3 & Ut BEF OEORG 12 & 5 BREHEHR %
FNFNTable 18 & UTable 21T/ L 720

S. aureusBE G TIE, IEREHIZERZMHDOIUS, 260

2T 7% RN-10 (MRSA), No. 58 ([F]) ? 3%k % BV THEt
L7-% %, BLFX®DEDsol, 0.25, 1.4, 7.6mg/ ¥ AT,
OFLX®M1.0, 4.4, >20mg/~7 A & D 4f5FE N, NFLX
BILUCPFX L WL N ICENTREFERRELRL
720 ZORN-10I24FF ABLFXDRREFHFE R IL, TFLX
I LENRBLERTH o7 (Table 3), T 72, Streptoco-
cousBIRG T, MICH & HATF S I B RGP E R R 25,
S aureus\ICH_REFLCETL, WFRLOMFBEH D
EDsoi3 10mghl £ T3 o 72 BLFX®D S. pneumoniae No.
128 L U'S. pyogenes SvIZ3T§ HEDsold, #NFN6.08
U5 7mg/ R I ATH -7,

75 AREMER I LT, BLFXidin vitrob LB 11 A543 BB
FHI LGS, ZORGEFFEEHRIL, Serratia marces-
cens TO-101 3 X U Proteus mirabilis 9’ % g %, OFLX$B
L UCPFX & D 132~51&55 A%, NFLX & @% 3 72138
nTwiz,

2) BMERBPVE~YTY A ZH W RERHELHRE
(Table 3)

CYRGIZEDIER L -HMEKBAE~ Y 2B S
MRSA 3 & UFRIR B &G 1233 % K O RS Eah R %
EE< Y A& BMET L7, BIMEBAE< Y XA TR,
S. aureus RN-10BL I BT LAF Y OFMEL T, T 72,
P. aeruginosa GNB-139B G IZ B W T L W D WIEEHE
TREEN AL L 720 RN- 10T, HMEKRAE 7 A
ZBWT, EE~Y Y AIZHARBLFXDEDs i, 31 LR
L7z7%, TFLX & EM DR BHRELR L7z, T2,
P. aeruginosa GNB-139%% T, BLFX & xJBBE K| o)
BEHREZHBLIL A, EHEYT ATOEDsHEIC
x5 A A I ERKAE < 7 A TDEDsofE D i, BLFX:
1.3, NFLX: 1.7, OFLX: 2.3, CPFX: 1.3, TFLX: 3.0,
LFLX: 1.7T®Hh o720

2. IR BB I3t B IGHELNF (Table 4)

S. pneumoniae No. 12% B\ 7 EFERIE 7 123 ¢
ABLEX DG #RN R % x BB A & LBMRET L 72, FHIFE
BE5Day vu— VEETIE, BEE2~3HIIHF T8I
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6ILET=L, 9HEB F TIZE&BIAFETE L 72 BLFX
0.25mg/ ¥ 7 A58 T, 7EF1ILDANEFL,

25mg/ X ARG HETEBAEHFEL, FDEDsold,
057mg/ 77 A ETFLXE BIE DR OENIHEEDREL

Table 1. Therapeutic effect of balofloxacin and reference quinolones aganist experimental intraperitoneal infections

due to gram-positive bacteria in mice

. Challenge dose MIC EDs, (mg/mouse)
Organism (cfu/mouse) Drug (ug/ml) (95% confidence limits)
S. aureus 6.4 x 107 balofloxacin 0.1 0.25

JU-5 (>32 x LDgy) norfloxacin 1.56 53 (3.1~9.1)
ofloxacin 0.39 1.0
+5% mucin ciprofloxacin 0.78 2.3 (1.2~4.5)
MRSA RN-10 4.2 x107 balofloxacin 0.78 1.4 (0.74~2.8)
(5 x LDs) norfloxacin >100 >20
ofloxacin 6.25 44 (1.8~10)
+ 5% mucin ciprofloxacin 25 >20
MRSA No. 58 1.2x108 balofloxacin 6.25 7.6 (4.4~13)
(3 x LDgy) norfloxacin >100 >20
ofloxacin 50 >20
+ 5% mucin ciprofloxacin 100 >20
S. pneumoniae 7.5x 102 balofloxacin 0.39 6.0 (3.5~10)
No. 12 (80 x LDgy) norfloxacin 12.5 >20
ofloxacin 3.13 >20
ciprofloxacin 3.13 >20
S. pyogenes 1.1x10* balofloxacin 0.39 5.7 (3.0~11)
Sv (100 x LD4p) norfloxacin 6.25 >20
ofloxacin 3.13 10
ciprofloxacin 1.56 >20

MRSA: metbhicillin-resistant S. aureus

Drugs were administered orally 1 h after infection.

Table 2. Therapeutic effect of balofloxacin and reference quinolones aganist experimental intraperitoneal infections

due to gram-negative bacteria in mice

Organism Challenge dose Dru MIC EDs, (mg/mouse)
g (cfu/mouse) g (ug/ml) (95% confidence limits)
E. coli 1.0x 107 balofloxacin =0.013 0.09 (0.06 ~0.16)
C-11 (50 x LDg) norfloxacin 0.025 0.50 (0.23~1.1)
ofloxacin =0.013 0.03
+5% mucin ciprofloxacin =0.013 0.04 (0.02~0.07)
K. prneumoniae 4.5%x103 balofloxacin 0.1 2.6 (1.5~4.5)
B-54 (320 x LD4) norfloxacin 0.1 6.1 (3.5~10)
ofloxacin 0.05 0.66 (0.26~1.7)
ciprofloxacin 0.025 0.66 (0.28~1.6)
S. typhimurium 1.6 x 108 balofloxacin 0.2 0.66 (0.28~1.6)
LT-2 (58 x LDsy) norfloxacin 0.2 2.0 (0.78~5.1)
ofloxacin 0.1 0.13 (0.06 ~0.27)
ciprofloxacin 0.025 0.29 (0.15~0.56)
S. marcescens 1.2 x 108 balofloxacin 0.2 1.1 (0.59~2.2)
TO-101 (32 x LDg) norfloxacin 0.05 0.22 (0.11~0.42)
ofloxacin 0.1 0.09 (0.06 ~0.16)
+ 5% mucin ciprofloxacin 0.05 0.09 (0.06 ~0.16)
P. mirabilis 9’ 4.4 x10° balofloxacin 0.78 2.0
(31 x LDsy) norfloxacin 0.1 0.29 (0.15~0.56)
ofloxacin 0.2 0.13
+5% mucin ciprofloxacin 0.05 0.05 (0.02~0.13)
P. aeruginosa 3.0x 105 balofloxacin 1.56 3.3 1.9~5.7)
GNB-139 (36 x LDgp) norfloxacin 0.39 25 (1.2~5.4)
ofloxacin 0.39 0.63
ciprofloxacin 0.1 0.47 (0.28~0.82)

Drugs were administered orally 1 h after infection.
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3. REREEGEIXFT 5 in vivokh R (Fig. 1)

E. coli CSJ-1922 & E. faecalis CSJ-1212% B\ 72k &
FREGEGEE 79V IZ BT A BLFX O B B 5EHNHI % 52 % 11 B8
FH & HBIRET L7 BRI S D3 v bu— VBT,
BG4 ROBRER I, BREREIZH L TE oliTH
1000f%, E. faecalisTHI40fE¥8HE L 72, T 412, BLFX
25mg/ 7 AR BRERAICIESITREORET AL, E
faecalisTIEII & A LHFEABIE SNT, E coiTh T~

MO =L L B L1502 HETE & NEI L 7z 3 BB EEH

T &, E. faecalis\Z %t L T TFLX, CPFX, LFLX, OFLX,
NFLXDJEIZ1/10~1/3 235 %2 #08l L 7o F7-, E.
colilZ X ¢ A HFEHN4)IZ, TFLX, LFLX, OFLX, BLFX,
CPFX, NFLXDJET® - 72,

4. FBETBRE T AR ELE (Fig. 2)

S. aureus QA-389 (MRSA) % ¥ 7 AR FIZ#ME L TIE
BLZBEEETVICH T ABLFXO KRR E %
OFLX, CPFX, TFLX & L8 ET L 72, BLFXIY, %5 &
KT L, BERRZIG L, OFLXEB L ' TFLX L [
FELZ, CPFX &L W EN-RBREIFESR AR L,

5. RO (Fig. 3)

BLFXM50mg/kg# 7 7 AREOHKSG L 2R OMm+ g
BEHERS % BB EEH & HLBURET L 720 BLEXIY, #&ORS
LD ERHICRIN SN, 157 FRICREMARESO
pg/mlZE L7z HBEEH IR 5165070 6 L &I2K
B EEIEL, MAREDOSVIEIZLFLX: 7.64g/
ml, OFLX: 5.0xg/ml, TFLX: 3.7ug/ml, CPFX: 0.644g/ml,
NFLX: 0.51ug/ml T 2 720

Table 4. Therapeutic effect of balofloxacin and reference
quinolones aganist respiratory tract infection
caused by Streptococcus pneumoniae No. 12
in mice

MIC EDs,

(ug/ml) (mg/mouse) (95% confidence limits)

Drug

Balofloxacin ~ 0.39 0.57 (0.30~1.08)
Norfloxacin  12.5 >2.5
Ofloxacin 3.13 1.10 (0.38~3.15)
Ciprofloxacin ~ 3.13 >2.5
Tosufloxacin  0.39 0.57 (0.30~1.08)
Lomefloxacin 12.5 >2.5

Bacterial suspension (1.4 x 1010 cfu/ml) was nebulized at a
pressure of 1 kg/cm? for 30 min.

Drugs were administered orally b.i.d. for 3 days beginning
the day after infection.

Table 3. Therapeutic effect of balofloxacin and reference quinolones aganist experimental intraperitoneal infections

in cyclophosphamide-treated mice

Non-treated CPA-treated
Organism Drug (#M/Irgl) Challenge dose EDq, Challenge dose EDq,
g (cfu/mouse) (mg/mouse) (cfu/mouse) (mg/mouse)
MRSA balofloxacin 0.78 1.89 5.74
RN-10 (0.74 ~4.86)* (2.66 ~12.4)
norfloxacin >100 9.0 x 107 >20 1.0x108 >20
ofloxacin 6.25 (3.2 x LDsy) 4.35 (3.2 x LDgy) 17.4
(1.84~10.3) (8.95~33.9)
ciprofloxacin 25.0 >20 >20
tosufloxacin 1.56 +5% mucin 5.74 5.74
(2.95~11.2) (2.95~11.2)
lomefloxacin 25.0 >20 >20
P. aeruginosa balofloxacin 1.56 1.89 2.50
GNB-139 (1.10~3.26) (1.16 ~5.39)
norfloxacin 0.39 1.5x 108 5.74 6.2 x 104 10.0
(2.66 ~12.4) (4.64 ~21.6)
ofloxacin 0.39 (126 x LDs) 0.63 (126 x LDsy) 1.44
(0.74 ~2.79)
ciprofloxacin 0.10 0.82 1.09
(0.35~1.95) (0.56 ~2.12)
tosufloxacin 0.10 0.21 0.63
(0.07~0.57) (0.23~1.73)
lomefloxacin 0.78 0.63 1.09
(0.56 ~2.12)

Mice were administered intraperitoneally with 200 mg/kg of cyclophosphamide 4 days before infections.

Drugs were administered orally 1 h after infection.
*95% confidence limits.
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[ ] E coli CSJ-1922
(Challenge dose : 1.8x10° cfu/mouse)
| E. faecalis CSJ-1212
(Challenge dose : 7.8x10* cfu/mouse)

7 —_
2]
>
5]
: 1
< 1
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Control ~ Balofloxacin  Norfloxacin ~ Ofloxacin ~ Ciprofloxacin Tosufloxacin Lomefloxacin
) MIC (ug/ml)
Organism -
balofloxacin  norfloxacin  ofloxacin  ciprofloxacin tosufloxacin lomefloxacin
E. coli CS}-1922 0.2 0.1 0.2 0.025 0.05 0.39
E. faecalis CSJ-1212 0.2 1.56 1.56 0.78 0.2 3.13

Fig. 1. Therapeutic effect of balofloxacin and reference quinolones on pyelonephritis caused by a mixed infection
with Escherichia coli CSJ-1922 and Enterococcus faecalis CSJ-1212.

300
MRSA QA-389
Challenge dose : 1.9x10® cfu/mouse
MIC
S 200 (ng/ml)
E -
E (O) : balofloxacin 0.2
2 (A) : ofloxacin 0.78
% (O) : ciprofloxacin 1.56
3 T (X) : tosufloxacin 0.1
Q
& 100 - 1
0 T 1

T T
Control  0.25 0.5 1.0

Dose (mg/mouse)

Fig. 2. Therapeutic effect of balofloxacin and reference quinolones on experimental subcutaneous
abscess infection in mice.
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10 —@— balofloxacin
--O-- ofloxacin
—&— ciprofloxacin
--0-- norfloxacin
—a&— tosufloxacin
--£&-- lomefloxacin

Serum level (ng/ml)
=
1

Fig.3. Mean serum levels of balofloxacin and reference
quinolones in mice after an oral dose of 50 mg/kg.

m = 3

BLFXiX, 77 ABEMHE I3 L CTFLX & FEEDEV in
vitro U IEH A KB L, ¥ 7 AEEAREETVIZBW
T, NFLX, OFLX, CPFX% EDftRND =2 —F /0 v F
A20mg/ 77 AE THES L THLEHTH > 7-MRSAR
Streptococcus/B DKL LT, 1.4~76mg/ 7T AD
EDso %R L7 TNHD T T LEEHE IS ABLFXD
n vivoR R, IREIRERRLYE, B TR, BMmEKEAE~
Y A TOEBEREEE T IVIZBWTOFEMICHEZ S,
TFLX L FEDOBE TH o720 —H, 77 LEHEREIIH
L Tix, BLFX®Din vitroBTE 1713, 3FBREEAIZ HHA~GH V>
hs, FEREAIERSE 7V T, Serratia marcescensd & U
Proteus mirabilis* &, OFLXB L U'CPFX & h i32~5
88\ A5, NFLX & R4 T 73BN 7o el B4 % R
L7:o F72, E faecalisk E. coli®DiREREELE T IV
BT Bin vivoshE 2B W T, BLFXIE, E faecalisiZxT L
Tidin vitoUE D & AL L, & b EN 7 IEIHI% R %
AT &I, E colilZxF L Td, CPFXB L INNFLX & [A]
P EoMENHIE LR L2, T, BLFXDO~<
AMLiEHEEANFLXE & OCPFXIZHRENLF R K
ML7-bDEEZ LN,

o1, BRPEIKPUEDKT L2 E B 5 #iE R
PSE DFE S DK % M Tdh HMRSAB L HEIRH
2HWT, CYILBYY A TOREFEHEL BT L2
R, tho=2—F /0 E LRI, BLEXORhRIL
HIMERBEAVEST 7 A THOTNIETLAZIGAE 2h -
72o 2O T &I, BLFXD#EVERE S A%in vivosh 12K
MENTFEREEZON, —F, L7z 08B &

07 3 EEACIIEMEKEAEY 7 AZBWTELY
BENEOETAHRE SN TH D™, compromised
hostiz BB =—2—F /0 EDBEILEER S LETIER
b,

BLFX!Y, =W AZBVTERL,IZEORIINS A,
NFLX$ & OCPFX & 1) B\ ILiE iR & 7/~ L 7247,
OFLX$ & O'LFLX & Y {RIET & o 72c AH DIEAEYE
2, BIc L KERERNRD LN, biocavailability
THETZE, YIATIINEEL, 7V PBLUA
XT82% B LU88% & BIFTH 072, T/, MFEFD
HELBRYETHETAE, TVA, Ty, AXT, £
nENn1.55, 188, 580KMTHo7"" S HII, KA
D MIBITAMEFTOHEERF BT~ 80FME, K
HEl# 1270 ~80% & BN 7zbioavailability 2 /R Z & #*
WEXNTBHY, BLFXIE, BRIZBWTXHEL
EENRERIETHILVHFESIN L,
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In viwo antibacterial activity of balofloxacin

Kana Kojima, Tatsuya Ito, Kazuko Munemura, Akiko Kondo,
Masahiko Matsumoto and Hiroyuki Nagano
Fuji-Gotemba Research Laboratories, Chugai Pharmaceutical Co., Ltd.
1-135 Komakado, Gotemba-shi, Shizuoka 412, Japan

Shuzo Matsubara

Clinical Research & Development Division, Chugai Parmaceutical Co., Ltd.

Balofloxacin (BLFX, Q-35) is a new oral quinolone in which the 8 position of the fluoroquinolone ring
is modified with a methoxy group. BLFX was investigated for its i wvivo antibacterial activities in
comparison with norfloxacin (NFLX), ofloxacin (OFLX), ciprofloxacin (CPFX), tosufloxacin (TFLX)
and lomefloxacin (LFLX).

1. BLFX was more effective than reference quinolones against intraperitoneal infections due to
methicillin-susceptible and-resistant Staphylococcus aureus and streptococci in mice. With infections due to
Escherichia coli, Klebsiella pneumoniae, Salmonella typhimurium and Pseudomonas aeruginosa, BLFX was
inferior to OFLX and CPFX but was equal or superior to NFLX. The efficacy of BLFX in leukopenic mice
was almost the same as that in normal mice.

2. In experimental respiratory tract infection caused by Streptococcus pneumoniae in mice, BLFX was
as effective as TFLX and more effective than the other reference quinolones.

3. In mice with mixed infection in the urinary tract, BLFX was more effective than reference
quinolones against Enterococcus faecalis and equal or superior to CPFX and NFLX against E. coli in
reducing the number of viable bacteria in the kidneys.

4. In a subcutaneous abscess model caused by MRSA in mice, the therapeutic effect of BLFX was
equal to that of TFLX.

5. The serum levels of BLFX in mice after oral administration were higher than those of NFLX and
CPFX and lower than those of OFLX and LFLX.



