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Levofloxacin(DR-3355) DHEA M B 144 A BB ENY:
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Levofloxacin (LVFX, DR-3355 : S-ofloxacin) ® & M S MBI T 2 B ENY %,
DR-3354 (LVFX D XE 2 MK, R-ofloxacin), ofloxacin(OFLX : S, RIEAY), tosuflox-
acin(TFLX) 3 & Unorfloxacin(NFLX) D Zh & b L7, LVFXDZ T LBMEE L Ut
DEEKER I T LB RS b 213, OFLX & FREIZIED - 70 LVFXIZ—AZIZOFLX
BLUNFLXE ) b Eh2fEs L USHEEEN TH - 7225, TFLX L h) b 2R iEHA51K
o720 DR-3354IIMAMR I LTI E A LTERERE hh o7,

LVFXZBacteroides thetaiotaomicron, Bacteroides ovatus3 X UNPrevotella bivia% 5 7" A
REMERRICH L CRIFREM A L, ZDMIC;131.561g/mIELFTd - 7o Peptostrepto-
coccus asaccharolyticus % B < HEMEERE IS L C, LVFXIZEWESZA L, ZDMICyld
0.391g/mlLL T Cd o 725 Bacteroides fragilis GAI5S56212%F L, LVFX$ & 'OFLXD W ¢
MOV TH IIZFEBOBREMBI B ON =T ZAEFVIZBWT, LVFXIZES5/&T
1H#%B L O7THBRICEB R DClostridium difficile D BERHE L 725 S o 720
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OFLXIZ 1L W12, oxazine¥R D C- 3L IZmethyldt %
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Levofloxacin (LVFX) {3 OFLX ® 3% i ¥ 4K (S-OFLX)
T& 1, DR-3354(R-OFLX) & 1) $ 8~128%, OFLX
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(ATCC, Rockville, Md.),
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London, England), Gifu
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Institute and State University (VPI, Blacksburg, Va.)
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HERE %, O LRI L70.03%yeast extract ¥
AW TRARERNSX10°8 X U5 X108 CFU/ml & 7%
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L7 hEEEE(I 7075 vy — A RSER,
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M L7, 37C, 48MpRIEE#M%, HEEREZME L,

*T500 WEETHRIAT40

B, AFHICL ZHRERRIZ2X10! CFU/mITH 5,



CHEMOTHERAPY

58

MAY 1992

5. v ZAERAEHZICKITTR
S5HEEMDICRIEE~ Y A, KE30+1g(AAZ LT,
WR)F AW, EHEHIZ100me/ ke HEX1H1
B8], 5H RB#EO (cefotaxime(CTX) DA K T )5 L7,
MEFIGRTEABLUTHSE, REFTICTERL
7o ANLERNEEZRIUL, Clostridium difficile
DEBREEICM L7, FH L L Teycloserine cefoxitin
mannitol XM (CCMA, HAK) RV, BRF+ v

W THEEZT -7
I. & E 3

1. HIEANRY b7 A

LVFX 3 & U'DR-3354 DIEH#ERR30B I 4 H HLH
AR T L%, HEEEEL0°8 X 010° CFU/mCT
WEt L, OFLX, TFLX$B X UNFLXDZh & [#L7z,
Table 13 X IF21TR§ & 912, LVFXIZHIEE L 78R
PR I3t L TDR-3354 & ) 8~512fF&iEHTH -
720 Bacteroides fragilis, Prevotella oris, Prevotella
oralis, Prevotella intermedia, Bacteroides gracilis, Bac-

Veil-
Peptos-
treptococcus magnus, Streptococcus intermedius, Strepto-
Prop-

teroides wureolyticus, Fusobacterium nucleatum,

lonella parvula, Peptostreptococcus anaerobius,
coccus parvulus, Staphylococcus saccharolyticus,
ionibacterium acnes, Propionibacterium granulosum,
Eubacterium lentum, Clostridium histolyticum B £ O
Clostridium sordellii®% DT & A L OHEHEI31.56 #g/ml
LT OLVFXiREIZ & ) BHHIE S 7z, B. fragilis
groupM\ { DD FE, Peptostreptococcus asaccharoly-
ticus B X UC. difficile ¥ & LW O DHEFEIE3.13 g/
ml EDiEE CHIE &7, OFLXE X OTFLXIZ K
N2 &, LVFXOMREEHIZOFLXDZh & h 2~4
ERE Do 7275, TFLXDOZEh K ) & —#IZ2f5E» -
720 NFLXIZDR-3354 12K\ Cilitk A o 720 HfE
WEX10°4 5 10° CFU/mlIZ 3= L7354, Bacter-
oides distasonis, Bacteroides thetaiotaomicron, Bacter-
P. oris, B.
gracilis, P. magnus, P.
granulosum, C. difficile 8 X UFC. histolyticum |39 5
MICIZIE, BREREDOEEIIILALRDLNT,
LVFXOMICIEH2fE LA L7cDATH 720
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Table 312 A EF3LTHRDERR D BERR I3 HAREH
L ABREANPREYE, T2 bbMICHE, 50% Rk
1k B (MICs) 8 & 1°90 % B Bk B 1L i E (MICoy ) % 7R
L, dRELAHEAOZR L KB L7, LVFXiE

Clostridium perfringens, P. anaerobius, P. magnus|ZX¥
L CIEFICHEMEAE {, FDMICyi30.39g/mITH

oides uniformis, Bacteroides eggerthit,

asaccharolyticus,  P.

5720 B. fragilis3 & UC. difficilel33.13 #g/mlDMICy,
THIE S Wi, REE%IT - MO BRIZ6.25~2501g/
mlDMICy TR SN 7z,
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B. fragilis GAI-55621Z3F 3 A LVFX D& B G M %
OFLXDZh & B L7, WA REICBWT, #%iE
B &10° CFU/mITIZLVFX 3 & FOFLXDMICIZ # h
FN1.568 L U83.13ug/mITh - 72, BRERERTIIHEE
FHEEZH10° CFU/mlE LTIT 5 72745, ZOH=EIE
MICHIERE L 1 H 2K 5 720 LVFX B & 'OFLX
13B. fragilisiZx L, 1 MICTRHEMW T - 72(Fig. 1),
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P. intermedia, B. gracilis, B. ureolyticus, F. nucleatum,
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lentum B £ UC. perfringens & TN Tz, Thbid
1 pg/mATOKBETHEEMIE S N7, KEBSDB.
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DT L7zo LVFX®DB. fragilisZ’ )V — 7 D HfE
AT AiEM L, 3.13xg/mIDOMICe % RT & 9 I
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3.141£0.53pg/m & W SN TWBY, & 5IZOFLX
200mgfE O 5-7%, FIHMHEMNIREREI£2.17£050
png/glZEEL D A7, LVFXIZOFLX & ) b 2f5iE At
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BAMETE L VB fagilis b &%, WA HEREIE
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Table 1. Antibacterial spectrum of levofloxacin against anaerobic bacteria compared with those of other agents

Inoculum size : 108 CFU/ml

MIC (pg/ml)
Organism
levofloxacin DR-3354 tosufloxacin ofloxacin norfloxacin

Bacteroides

B. fragilis GM 7000 1.56 200 0.78 3.13 25

B. fragilis GAI 0558 0.78 200 0.78 1.56 25

B. vulgatus ATCC 8482 3.13 100 1.56 6.25 200

B. distasonis ATCC 8503 3.13 100 0.78 3.13 25

B. ovatus ATCC 8483 6.25 200 3.13 12.5 100

B. thetaiotaomicron ATCC 29741 12.5 200 3.13 25 200

B. uniformis GAI 5466 6.25 100 3.13 6.25 50

B. eggerthii ATCC 27754 6.25 200 3.13 12.5 100

B. gracilis GAI 10428 0.78 100 0.39 0.78 3.13

B. ureolyticus NCTC 10941 <0.05 6.25 <0.05 0.10 0.20
Prevotella

P. oris ATCC 33573 0.78 50 0.78 1.56 6.25

P. oralis ATCC 33269 1.56 50 1.56 3.13 12.5

P. bivia ATCC 29303 6.25 200 12.5 125 200

P. intermedia ATCC 25611 0.39 25 0.78 1.56 3.13
Fusobacterium

F. nucleatum ATCC 25586 0.39 12.5 1.56 0.78 125

F varium ATCC 8501 6.25 200 3.13 125 50
Veillonella

V. parvulla ATCC 10790 0.20 25 3.13 0.78 0.78
Peptostreptococcus

P. anaerobius ATCC 27337 0.20 50 0.20 0.78 3.13

P. asaccharolyticus WAL 3218 3.13 100 0.39 6.25 6.25

P. indolicus GAI 0915 3.13 200 0.20 6.25 6.25

P. magnus ATCC 29328 0.20 50 0.20 0.39 1.56
Streptococcus

S. intermedius ATCC 27335 0.78 > 200 0.39 1.56 12.5

S. parvulus VPI 0546 0.39 200 0.39 1.56 12.5
Staphylococcus

§. saccharolyticus ATCC 14953 0.20 12.5 0.20 0.78 1.56
Propionibacterium

P. acnes ATCC 11828 0.39 200 1.56 0.78 6.25

P. granulosum ATCC 25564 0.20 100 0.39 0.39 3.13
Eubacterium

E. lentum ATCC 25559 0.39 100 0.39 0.78 6.25
Clostridium

C. difficile GAI 10029 6.25 200 1.56 12.5 50

C. histolyticum GAI 19401 0.39 50 0.20 0.78 3.13

C. sordellii ATCC 9714 1.56 200 1.56 313 12.5
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Table 2. Antibacterial spectrum of levofloxacin against anaerobic bacteria compared with those of other agents

Inoculum size : 10° CFU/ml

_ MIC (pg/ml)
Organism
levofloxacin DR-3354 tosufloxacin ofloxacin norfloxacin

Bacteroides

B. fragilis GM 7000 1.56 200 0.78 3.13 25

B. fragilis GAI 0558 0.78 100 0.39 1.56 25

B. vulgatus ATCC 8482 3.13 100 0.78 3.13 100

B. distasonis ATCC 8503 1.56 100 0.78 3.13 125

B. ovatus ATCC 8483 6.25 200 1.56 12.5 100

B. thetaiotaomicron ATCC 29741 6.25 200 3.13 12.5 200

B. uniformis GAI 5466 3.13 100 1.56 6.25 25

B. eggerthii ATCC 27754 3.13 200 3.13 6.25 100

B. gracilis GAI 10428 0.39 100 0.39 0.78 1.56

B. ureolyticus NCTC 10941 <0.05 6.25 <0.05 0.10 0.20
Prevotella

P. oris ATCC 33573 0.39 25 0.39 0.78 3.13

P. oralis ATCC 33269 1.56 12.5 1.56 3.13 6.25

P. bivia ATCC 29303 6.25 200 12.5 12.5 100

P. intermedia ATCC 25611 0.39 6.25 0.39 0.78 1.56
Fusobacterium

F. nucleatum ATCC 25586 N. T.* N.T. 0.39 0.78 6.25

F, varium ATCC 8501 3.13 200 3.13 6.25 50
Veillonella

V. parvulla ATCC 10790 0.20 25 0.39 0.39 0.78
Peptostreptococcus

P. anaerobius ATCC 27337 0.20 50 0.10 0.39 1.56

P. asaccharolyticus WAL 3218 1.56 100 0.20 3.13 3.13

P. indolicus GAI 0915 3.13 200 0.10 3.13 3.13

P. magnus ATCC 29328 0.10 25 0.10 0.20 0.78
Streptococcus

S. intermedius ATCC 27335 0.78 200 0.39 1.56 6.25

S. parvulus VPI 0546 0.39 100 0.39 0.78 6.25
Staphylococcus

S. saccharolyticus ATCC 14953 0.20 6.25 0.10 0.39 0.78
Propionibacterium

P. acnes ATCC 11828 0.39 100 0.78 0.78 3.13

P. granulosum ATCC 25564 0.10 50 0.39 0.20 1.56
Eubacterium

E. lentum ATCC 25559 0.39 50 0.39 0.78 6.25
Clostridium

C. difficile GAI 10029 3.13 50 1.56 6.25 25

C. histolyticum GAI 19401 0.20 25 0.10 0.78 0.78

C. sordellii ATCC 9714 1.56 100 0.39 1.56 12.5

*N. T. : not tested
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Table 3. Comparative activities of levofloxacin and other agents against clinical anaerobic isolates

Organism Agent MIC (pg/mi)
(no. of isolates) range 50% 90%
levofloxacin 0.39 ~ 100 1.56 3.13
L. ofloxacin 0.78 ~ 200 1.56 3.13
B. fragilis (91) tosufloxacin 0.20 ~ >200 0.39 0.78
norfloxacin 12.5 ~>200 50 100
levofloxacin 3.13~6.25 3.13 6.25
. . ofloxacin 6.25 ~ 25 12.5 12.5
B. thetaiotaomicron (18) 1o\ floxacin 0.39 ~3.13 0.78 1.56
norfloxacin 100 ~ >200 200 >200
levofloxacin 1.56 ~ 100 6.25 25
ofloxacin 3.13~200 12.5 50
B. ovarus (22) tosufloxacin 0.78 ~ 25 1.56 6.25
norfloxacin 50 ~>200 200 >200
levofloxacin 0.78 ~ 6.25 0.78 6.25
. . ofloxacin 1.56 ~ 12.5 1.56 12.5
B. uniformis (20) tosufloxacin 0.20 ~ 1.56 0.39 1.56
norfloxacin 12.5 ~ 200 50 200
levofloxacin 0.78 ~ 6.25 1.56 6.25
ofloxacin 1.56 ~ 12.5 3.13 12.5
B. vulgatus (11) tosufloxacin 039 ~3.13 0.39 1.56
norfloxacin 25 ~>200 200 >200
levofloxacin 1.56 ~12.5 6.25 12.5
.. ofloxacin 3.13~125 6.25 12.5
F. bivia (28) tosufloxacin 3.13~25 6.25 25
norfloxacin 50 ~ 200 50 200
levofloxacin 3.13~6.25 3.13 3.13
P ofloxacin 6.25~12.5 12.5 12.5
C. difficile (26) tosufloxacin 0.78 ~ 1.56 1.56 1.56
norfloxacin 25 25 25
levofloxacin 0.10 ~0.39 0.20 0.39
. ofloxacin 0.39 ~0.78 0.39 0.78
C. perfringens (14) tosufloxacin £0.05 ~ 0,20 0.10 0.20
norfloxacin 0.78 ~ 1.56 0.78 1.56
levofloxacin <0.05~0.78 0.10 0.39
ofloxacin 0.10~ 1.56 0.20 0.78
F. magnus (39) tosufloxacin <0.05~0.20 £0.05 0.20
norfloxacin 0.39 ~6.25 0.78 6.25
levofloxacin 0.10 ~0.39 0.20 0.39
. ofloxacin 0.39 0.39 0.39
F: anaerobius (19) tosufloxacin 0.10 ~ 0.20 0.10 0.20
norfloxacin 1.56 ~3.13 1.56 3.13
levofloxacin 0.10~12.5 3.13 6.25
, ofloxacin 0.20 ~ 25 6.25 12.5
F: asaccharolyticus (29) tosufloxacin £0.05~0.78 0.20 0.39
norfloxacin 0.39 ~6.25 3.13 6.25
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Fig. 1. Time-kill curves of B. fragilis by levofloxacin.

Table 4. Appearance of C. difficile in murine caecum contents after the 5 days dosing of levofloxacin,
ofloxacin, cefixime and cefotaxime

Days after No. of C. difficile (CFU/g)
Antimicrobial?  Route finishing the in caecum contents
administration <102 102 10 10* 105 105 107
. 1 day 52

levofloxacin p. 0. 7 days 4 1

. 1 day 4 1
ofloxacin p. 0. 7 days 5

. 1 day 1 2 2

cefixime p. 0. 7 days | 4

. 1 day 1 1 1 2
cefotaxime s. C. 7 days 5

1 All of mice (30+1g) received antimicrobial at a dose of 100mg/kg once a day for 5 days

2 Number of mice
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ANTIBACTERIAL ACTIVITY OF LEVOFLOXACIN, S-ISOMER OF
OFLOXACIN, AGAINST ANAEROBIC BACTERIA

Kunitomo Watanabe, Naoki Kato, Yoshinori Muto, Kaori Bandou and Kazue Ueno
Institute of Anaerobic Bacteriology, Gifu University, School of Medicine,
40 Tsukasa-machi, Gifu 500, Japan

The activity of levofloxacin (LVFX, DR-3355: S-isomer of ofloxacin) against a variety of anaerobic

bacteria was compared with the activities of DR-3354 (the optical isomer of LVFX, R-ofloxacin),
ofloxacin (OFLX: S, R mixture), tosufloxacin (TFLX) and norfloxacin (NFLX). The spectra of LVFX
against gram-positive and -negative anaerobic bacteria were as broad as the spectra of OFLX. LVFX
was generally twice and eight times more active than OFLX and NFLX, respectively, but slightly less
active than TFLX. DR-3354 had little activity against anaerobic bacteria.

Against anaerobic gram-negative rods excluding Bacteroides thetaiotaomicron, Bacteroides ovatus and

Prevotella bivia, LVFX was very active, with the MICsgs of less than 1.56 zg/ml. Against anaerobic cocci
excluding Peptostreptococcus asaccharolyticus, LVFX was highly active, with the MICgqs of less than 0.39
pg/ml. Almost identical time-kill curves against Bacteroides fragilis GAI 5562 were obtained for both
LVFX and OFLX. In a murine model, LVFX showed no overgrowth of Clostridium difficile in the caecum

at one and seven days after ceasing administration.



