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Verification by In Vitro Antibacterial Activity of Effectiveness of Tosufloxacin Alone
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B AL R COBENBBEEECH T2 mREEL LTo2—% ) 0 YRR E cefmenoxim (CMX) AR
DPRABEIE AT TWED, BRI L) 77 ABHREICH T 23R HMENFH L2 —F ) O v R
PEHEHTEL L)LY, BEERSICL2EBITETE RV LBDbRS., 22 T4E, #048% in vitro DERIRK
FURECTREL:. BRRKFEFHMEBEREICTOBESN/ME 728 % BT, levofloxacin (LVFX), tosu-
floxacin (TFLX), gatifloxacin (GFLX), moxifloxacin (MFLX), 3 & U CMX @ MIC (B/MEERILIEE) 2z L
kB, s 3 MICy, (ug/mi) X LVFX>16, TFLX 4, GFLX 8, MFLX>16, CMX>16 Ch o7 T
5 kD EEH (Staphylococcus aureus, Staphylococcus epidermidis, Streptococcus pnewmoniae, Pseudomonas aerugi-
nosa, Haemophilus influenzae) % AT TFLX HADPE & LVFX & CMX #BEL B4 LVFX+CMX) @
postantibiotic effect (PAE) 5 X UF postantibiotic bactericidal effect (PABE) #IE L72& 2 5 S. epidermidis, P.
aeruginosa, H. influenzae {3 L C TFLX I LVFX+CMX L b & PAEAMEE L Tw/z. F7- PABE ORIETIE, 5
DOFEBET AT LT TFLX R LVFX+CMX LESH 2 Wid D EoZBEFEER UL, PAE, PABEO#E
76, TFLX RRAERD LVFX & CMX O SREBICHET 2B E 20 5 Wi R &N

Various antibiotic eyedrops have been used for treating bacterial ocular infection. The combination of
fiuoroquinclone and cefmenoxim (CMX) ophthalmic solutions in particular has been widely used against severe
infectious diseases such as bacterial keratitis. Novel fluoroquinolone ophthalmic solutions with improved antibacteri-
al activity against gram-positive cocci have recently become available, so it has been thought that use of a
fluoroquinolone ophthalmic solution alone is sufficient for treating bacterial keratitis. In the present study we
verified this point on the basis of in witro antibacterial activity. First, we determined the minimum inhibitory con-
centration (MIC) of levofloxacin (LVFX), tosufloxacin (TFLX), gatifioxacin (GFLX), moxifloxacin (MFLX), and
CMX against 72 clinical isolates collected from patients with eye infection at Tottori University Hospital. It was
found that the MICgy (ug/ml) against all 72 isolates was 16 or more with LVFX, 4 with TFLX, 8 with GFLX, 16 or
more with MFLX and 16 or more in CMX. We then examined in vitro the postantibiotic effect (PAE) and the post-
antibiotic bactericidal effect (PABE) of TFLX alone and the combination of LVFX with CMX (LVFX+CMX)
against Staphylococcus aureus, Staphylococcus epidermidis, Streptococcus pnewmoniae, Pseudomonas aeruginosa, and
Haemophilus influenzae. The PAE of TFLX against S. epidermidis, P. aeruginosa, and H. influenzae was longer
than that of LVFX+CMZX. The PABE of TFLX against the 5 isolates was equal or superior to those of LVFX+
CMZX. Our results indicate that treatment of bacterial keratitis with TFLX is possibly compatible with that by
LVFX+CMX.

(Atarashii Ganka (Journal of the Eye) 26(10) : 1393~1399, 2009)

Key words: b A 72 %% ¥ (TFLX), B/ REMBILEE (MIC), postantibiotic effect (PAE), postantibiotic
bactericidal effect (PABE). tosufloxacin ( TFLX), minimum inhibitory concentration (MIC), postantibiotic effect
(PAE), postantibiotic bactericidal effect (PABE).
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BIE, % OPiE ARESIMHRERGHE G I LER &
NTwEH, —a—F/ 0 RARARENZ DL THE
HaEaz#HoTnd. Za—F /0 RHESRE TR
WEHEDL L, HBARY PVLIELRYULBRCHLEE
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% E OB EEDOIRIFRIIEICIE, —a—F/ 0V RH
BREREE 7 2 ARMESREZ ST 505K S
ECERSh TR,

34, tosufloxacin (TFLX), moxifloxacin (MFLX), gati-
floxacin (GFLX) 2 EO#FL vy 4 7O=a~F /0 R
RESHBESIBRNICFERE SN TYS Y, ThH0RPT
b TFLX 77 AlMHE, BEEREICTT 2B RF
L7-F %, 77 2BHEICHT 50BN ERIATE )Y,
7 2 ARMBESAREOHHALITORSCOLBMTHETE
LU REEELTWS, FOZEHFUIFSNNIE TFL &
MR RDSAIES e & O BEESIRERGE 3T 5 7z iR
HBeRY, AREROBIIZL 2207547 v ADH LR
LUPREBRBROHIBIHETE L. LiL, EROBEMT
HREOCELERIET A &3P ) EETH Y, HEME
M.

FZCHEBEE S, in vitro DFEERV, BREES
LR ROBES MR B TRABERIERE (MIC) %
ETHILICLY, TFLX OHBEH MO0 —Fa >
AP AIRE GFLX, MFLX, levofloxacin (LVFX), Bk
b 7 = ARIHE RIS cefmenoxim (CMX) OB & 1
B, SOWTFLX BMTORMEHE, kb oA SR
TWwWALVFX & CMX OB LB 0ME N 2 BRBS
B EKBRERICL YIEVWIEE TS % postantibiotic
effect (PAE) % 5 UFIZ postantibiotic bactericidal effect
(PABE) 22T 52 LT hIBIL, BRI LZOTHE
T5.
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BHRIZ 2006E6 A 1 HA5 2007 5 B 31 HE CoMIic
BHCARZEZHMERE (LT, ) BREZZ2 LR
&S - SHIREPEIHERE OEIRE - Al - REL CREBT L
DOBES R T2k G L L. BoSEE, AE #F
Y BERERTITV—80CICTREL .
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¥ /1 ¥ RYHE (TFLX, LVFX, GFLX, MFLX) &
CMX {245 MIC ZifllsE L7-.

TFLX 3 E b2 T#EHR 4412 T, LVFX, GFLX,
MFLX, CMX BHARKWLERX LTI TERENAD
DEFERLL.

RANBZEWE X CLSI M11-A6, CLSI M7-A7 B X0
CLSI M100-S17 iIC# U /- B AR FIECEM L 7.

3. PAE#IE

1. THERALZBRDBER O 5 % Staphylococcus aureus,
Staphylococcus epidermidis, Streptococcus prneumoniae,
Pseudomonas aeruginosa, Haemophilus influenzae % 1 8
BRIZDWT TFLX B d LVFX+CMX #H D PAE %%
L7

WEAEE, EMmEERE M58 (RBMLE) 72135 =
O L — MER¥EHM (BBL) 12T S. aureus, S. epidermidis,
S. pneumoniae, P. aeruginosa, H. influenzae K E % Hrse
% BEEBREWRE® BV TEEB L, McFarland 05 (8
10°CFU/ml) (B L CHMER & L7z, TFLX, LVFX+
CMX # 5, 8 200<XMICIREE 425 L) BEEEEERIC
THRLUAR WREWRZRML, 5MICIX 604, 8MIC
30508 L U200MICIZ 25 HEE L. BiER 10ul
ZRIL, WEEH 10m CEELEML 2%, 12,000Xg
TI0 D MELCHBE LA B s, EResRELTHE
F 10m! ZRMLEBRE L. S E R ks s
B LR S aureus, S. epidermidis B & F P. aeruginosa
{& Mueller Hinton broth, S. preumoniae 1% 5% 7 <A
I Mueller Hinton broth, H. influenzae i& HTM 711 X
RV, BRBRLASHII50u 2RI, REAEAE
WEACTI0HEHRTRIZERL (h=2, R—0HEREBR
EORBO, S0l FOoFMEEREH M TidFaal
— MEXEHICBR L. BB &5 X 35C CHE
BEL IBEILIC KRR CLERBIIT 72 &
e LTEATREFORAEREER 2 BRI RES
frofz. 35C, 16~24 MM FREESR ®ELgo=—
BestllL, 2HOFERICEF Lo —HarFEB LT
Iml 4729 O&HEH (CFU/mi) %3k 7:. PAE iz3Epns
BOBA 1log BT HZDICELLEBE,S, BEini
MEBORA log, T HDICE L BEEELIIVE
L7

4, PABE flE

3. CHAELKS. aureus, S. epidermidis, S. prneumoniae,
P. aeruginosa, H. influenzae % 1 WHIZXT$ 5 TFLX Bl
L LVFX+CMX M, #¥ v 7 AY KB (03%), 75
Ey b ABRE (05%), ~A bor® BRI (05%), 75
¥y M AR (05%) +<A PO SR (05%) HEA
?D PABE %l L. WIEHER, FEMBEEREH M58 £
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FidFaar— PEFEMICT ISHEEER AE4He
YEH=C McFarland 0.5 (3 103CFU/mD) (CHFB LEEER
L7

HEBOEEEBEDNRKBRE I 10u5EL, TFLX,
LVEFX+CMX % & 200XMIC, 100XMIC, 10XMIC iZ#
BML7bD, HAVESHEABRETFEEOF T 500/ AR
LA 47HERICCHER REEHEEERY 10
m/Miz (R 200 EH/F) L CEBELE S50, REAEHE
BEREFRACCI0EFREFZERL (=2, FA—0#R
WL OHR), 50ul FORRFREMICEIKRL 2. BABE
Hid, 35C T 24 BEIFREER, RE Lo =—%25H

LRD7Z2HOFROFY I =—HI ) Im/ LYk .

B (CFU/mD) %3ked7z. 12 (EHERM) L i LEE
= (EiffE%) %Ko PABE (%) & L7

I # R

MEECHIRE - ARMBRAERE L Y pE Sz 128D
B2 1IICRLE. T RYREERESDTBY, &h
THMRSANITHERD S ol FLLOMOMED
2 HCid Corynebacterium B3Rk 0 17 k& B L L B
Shie.

LETHBES N 72T MICHMERM2ICRL
7z, MICy (ug/ml) TH B & LVFX>16, TFLX 4, GFLX
8, MFLX>16, CMX>16 L DOHERTH o /2.

S. aureus, S. epidermidis, S. pneumoniae, P. aerugino-
sa, H. influenzae & 1 BHRIZX$ 5 TFLX M LVFX+
CMX D PAE DE# R 3R L7 S, aureus 123 LT
1 5MIC 60 7718, SMIC 30 HIEE Tl TFLX @ PAE @
{39 A%, 200MIC, 245 HIBFED PAE X, TFLX ¢
1828, LVFX+CMX i3 1.76 il & TFLX B RIF
Tho72 (A3A). S. epidermidis \2xF L Tid SMIC 60 5+

Stenotrophomonas maltophilia 14% (1 #)
P, aeruginosa 14% (1 )
H. influenzae 1.4% (1 %)

Bacillus cereus 2.8% (2 #k)

Corynebacterium spp.
236% (17 %)

S. pneumoniae

14% (1 %)

Streptococcus spp.
(S. pnewmoniae <)
181% (13 #k)

=
MSSE 56% (4 #)
MRSE 28% (2 #)

Staphylococcus haemolyticus 14% (1 #%)
1 2EEE (72 %) OEESEKE

97

BE T3 TFLX @3 ) R F W PAE 278 L2A%, 8MIC
307 0E%E, 200MIC 2 BT, TRLX A2 iz #
NEAED PAE #/Rr L7 (B3B). S. preumoniae \23F LT
BWTFROLEHFIZBWTH TFLX D13 ALVFX+CMX
£ Y b4V PAE #R L7 (M3C). P. aeruginosa \23t LT
ETFLX AW F o cd LVFX+CMX & 9 I
BiF 2 PAE #R L7 (R 3D). H. influenzae l22owCIik
5MIC, 8MIC O LVEFX+CMX D PAE BRDOESXFRLTH
9, CMX, LVFX, TFLX+CMX ® PAE#HIZED EmLT
To 7. CMX ® H. influenzae I %t % 5 PAE 1 5 MIC,
8MIC, 200MIC ¥ XCOBETEDEEZRLTEY, 200
MICIZBWT TFLX @ PAE #50.24 B2 D123t L TFLX
+CMX A 0.08 Il & PAE 28E#E L T2, %43, LVFX
LR L?Ci%{i\blz‘o’b\'( b LVFX @ PAE #°0.69 B2z o
23 ULVEX+CMX 2 0.60 Ff & PAE 2848 L T 7=
(B4 3E).

S. aureus, S. epidermidis, S. pneumoniae, P. aerugino-
sa, H. influenzae % 1 B#RIZX4 5 TFLX Bt LVFEX +
CMX D PABE O 412w L7z, S, aureus W2xt¥
HPABERBRE L3005 MFXTIZB T TFLX 28
LVFX+CMX & b b REF2FEFHIEEREZR L (F4A). S
epidermidis W2 L Cid PABE & TFLX, LVFX+CMX &
BICRRTH o7z S pnenwmoniae V258 LTI 10 MIC, 100
MIC ClEWME L DFRRTH 7245 200MIC Tt TFLX #8
375%, LVFX+CMX ix16.7% & TFLX X2 5L L BT 72
PABE 22 L7 (B4C). P. aeruginosa W25 LTk &thic
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A. S. aureus
(MIC (ug/ml) : TFLX 012, LVFX 025, CMX 1)

O: 5MIC 604
B: 8MIC 305

4.0 »
. 1 200MIC 24+
36 - N
5
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TFLX LVFX+CMX
C. S. pneumoniae
{MIC (ug/ml) : TFLX 012, LVFX 1, CMX 1)
5MIC 6048
B 8MIC 307 B
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g
m
<
A

LVFX+CMX

E. H. influenzae

B. S. epidermidis
(MIC (ug/mi) : TFLX 006, LVFX 025, CMX 0.25)

: 5MIC 605
B: 8MIC304H

40 , ok
by I B :200MIC 2900 |
B2
2B
L T2 1 T
=
1y 20 e e
< ..............
2y
0.0 - —
TFLX LVEX+CMX
D. P. aeruginosa
{MIC (ug/ml) : TFLX 025, LVFX 05, CMX 16)
[O: SMIC 605
B 8MIC 3048
20 B : 200MIC 2570 | ]
18 -
=
S
)
<
Ay
_02 003
’ TFLX LVFX+CMX

(MIC (ug/mi) : TFLX 0008, LVFX 0008, CMX 0.015}

|

0: sMIC604M
B: SMIC304H
M 200MIC 24°H

0.60

E | i =073

TFLX LVFX+CMX

LVFX

LVFX+CMX CMX

3 BERRSEEICHET 5 PAE

LoTiEs2< b DD200MIC TiE TFLX 2%65.0%,
LVFX+CMX 12 66.7% Td D IZIZRETH - 72 (H4D).
H. influenzae VW23 L T2 1I0MIC, 100MIC Tit TFLX &
I35BBIFTHY, 200MIC Tid TFLX 7%28.6%, LVFX
+CMX b 28.6% L A% DETH o7z (K 4E).

S. aureus, S. epidermidis, S. pneumoniae, P. aerugino-
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sa, H. influenzae % 1 BT 54y 7 2® SR, »
Sy M AR, NAMoLPERE 258y b HB
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A. S aureus
(MIC (ug/mi) : TFLX 012, LVFX 025, CMX 1]

O 1w0MIC 454
100—————1 B 1 100MIC 457
QO+ -eeeeennee ey B : 200MIC 25H

PABE (%)

0.0

LVFX+CMX

TFLX

C. S. pneumoniae
(MIC (ug/ml : TFLX 012, LVFX1, CMX 1)

O 10MIC 45/
B : 100MIC 451 |
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B0
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GO -vvvesssreeeeeee e
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% (E5B) b6 F ¥y 7 A% HIEHARF % PABE
iR L7z, S pneumoniae W23t T B PABE XA ¥y 7 A% 7
IRIEA$60.3%, 7Ty M EERE -+~ b0 ® iR HE
H564.3%TH Y (K5C), P. aeruginosa {5t LCiEAEy
7 A® HIBEA97.1%, 79y MY EBHE+A R ot
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¥y 7 A GIREA995%, 7€y +® mIRE+ <R b0
v HAREGEEAT100% (B 5E) & #hFRIZIZASOE
AL

m % #

Za—¥uryEREABRERENLRENZ S TIEY
MWEARZ PVEAL, BERBMERROPEE2H-TWAE S
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B. S. epidermidis
(MIC (ug/mi) : TFLX 006, LVFX 025, CMX 0.25)
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B : 200MIC 251
2 60
m ...........................................................
m
< -----------------------------------------------------------
2y
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D. P. aeruginosa
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V O 10MIC 458
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Aok
20k
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E. H. influenzae
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MR MIC 2ME LA L2 5 TRFLX BEHBZTHMICE
WT MFLX, GFLX F# LVFX IclhEg L CRIFR 9/ % R
L7 = a—%F .0 rRYE % Staphylococcus B,
Streptococcus B2 &0 75 ABMBICH LAIRIAT4-&
W) ERESS 2B 54, TFLX BHEEX0—H%2 Y7040
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A, S aureus
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E. H. influenzae
100

PABE (%)
o
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Rxrayt sy
~Abas

FEyIAY yIEy b

b, SHOBERTLRIFRHEEZRL TV,
DEWEELRE, PAERHUETAZLIZL Y FhAERD
HEEL IEHE L. PAE BEAEEROS TR SR
BEoRECchH), SRESERECTHICHEE LERERIC
BOWTEBETHRINGZ L 2E2 5L, IREREERIC
B2 EBEOHRAFILERTHY, ThFT2insmy
WCCHE SN TELS ), 2RAHAT COPAE #HEL
MEREESIBRBLABEY) CREOOLNT, Tl w2 —
¥/0VERBEETHL TRLX BH L h T CHRECLE
SNTE/LVEX+CMX D PAE 2 MG T 52 &
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B. S. epidermidis
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D. P. aeruginosa
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TFLX ® PAEWZ LVFX+CMX LRI L TS, qureus ¢
13I2ITRE, S. epidermidis TIHERE L TWizd%, S, pneu-
moniae {23 LTk o Twiz. P. aeruginosa 23t LT3
PRV PAE 2R LTz, TRHOFEREICLY TFLX i
TIAEHEBREOALLTY, F7ABUBEIINLTY
LVFX L CMX L 2B L-BA L LTI A% L%
FHEBORAHZE T I LIS, S preumo-
niae iV T CMX ORFLRBEH2 LB LTLVEX+
CMXDPAENFFHFEIIRVEREZRLTVAEEE L 6N,
ZTOERTREMICITOIL WA LE7RXF Y v by A
SXRVAOHRBPIOBHLTHRL TR TR Y
ERLTWAERDbNIE. CMX ® H. influenzae {235 %
PAERE{REZLICEDEERLTEY, TFLX, LVFX
EHRLABECBVTL PAEZEM L. ThETicd
CMX @ P. aeruginosa, MRSA (A F ) Y HEET Ky
KE) 10T 5 PAEFEOEEATRTHIS BXEHON, #
DEBAE LTCMX AR TS LMBS 2L AET
LI ETHERRBZET 729, B & OEBBEM IR
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HICHETETRVWPAEMBERT A LN SN TS,
LaL, BoELns I Lic2n T OB EEH S
VTV AT RN H Y, SHRORE, KROERETETHL
Eiohs T, HEOBHBICBNTH PAEZEWHL
72 LS SHBFERSAHEICL o TIIBREGEOBEL
LAY ETHEHRBESN. L 2 H influenzae
LGS NANEOBIERIC LVFX+CMX O H %%
RELEIRILEILTHELLVTHA ).

DEWEHLE, AENAEOHFLVWIBELLTERESR
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AHBEMEWERPEO L. TLEBHSOHEDORKR
E—FLTBHY, ThECTHRHCLFINTELS S
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The Essence of “Guidelines for the Clinical Management of Infectious Keratitis”
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