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Table 1. Antibacterial spectrum of NM394 against gram-positive anaerobic and fastidious facultive anaerobic
bacteria compared with those of other agents
. MIC (gg/ml)
Organism
NM394 ofloxacin ciprofloxacin tosufloxacin  fleroxacin

Peptostreptococcus anaerobius ATCC 27337 0.20 0.39 0.20 0.20 1.56
Peptostreptococcus asaccharolyticus WAL 3218 0.39 6.25 1.56 0.20 6.25
Peptostreptococcus indolicus GAI 0915 0.39 6.25 0.20 0.20 25
Peptostreptococcus magnus ATCC 29328 0.10 0.39 0.05 0.10 1.56
Peptostreptococcus prevotiic ATCC 9321 0.39 6.25 0.39 0.39 12.5
Peptostreptococcus micros VPI 5464-1 1.56 0.78 0.39 0.20 3.13
Streptococcus intermedius ATCC 27335 0.78 1.56 0.78 0.39 6.25
Streptococcus parvulus VPI 0546 0.39 0.78 0.20 0.39 3.13
Streptococcus constellatus ATCC 27823 0.39 1.56 0.78 0.20 6.25
Gemella morbillorum ATCC 27824 0.39 1.56 0.20 0.39 3.13
Staphylococcus saccharolyticus ATCC 14953 0.20 0.39 0.10 0.10 0.78
Propionibacterium acnes ATCC 11828 0.20 0.78 0.20 1.56 1.56
Propionibacterium granulosum ATCC 25564 0.39 0.39 0.20 0.39 0.78
Eubacterium lentum ATCC 25559 0.78 0.78 0.39 0.39 3.13
Actinomyces odontolyticus GAI 91002 12.5 6.25 12.5 6.25 50
Mobiluncus mulieris ATCC 35240 0.78 1.56 0.39 0.20 3.13
Mobiluncus mulieris ATCC 35243 0.39 0.78 0.39 0.20 3.13
Mobiluncus curtisii subsp. curtisii ATCC 35241 0.78 1.56 0.39 0.20 3.13
Mobiluncus curtisii subsp. holmesii ATCC 35242 0.78 1.56 0.39 0.20 6.25
Clostridium clostridiiforme NCTC 11224 6.25 50 25 6.25 100
Clostridium difficile GAI 10029 6.25 6.25 6.25 1.56 25
Clostridium perfringens ATCC 13124 0.20 0.39 0.20 0.20 0.78
Clostridium ramosum ATCC 25582 12.5 12.5 6.25 1.56 25
Clostridium septicum ATCC 12464 0.20 0.20 0.20 0.20 0.39
Clostridium sordellii ATCC 9714 0.78 1.56 1.56 0.39 3.13
Gardnerella vaginalis NCTC 10915 3.13 6.25 6.25 3.13 12.5
Gardnerella vaginalis NCTC 10287 3.13 3.13 3.13 3.13 6.25
Bifidobacterium bifidum JMC 1255 1.56 6.25 0.39 0.78 50
Bifidobacterium adolescentis ATCC 15703 0.39 1.56 0.20 0.78 6.25
Bifidobacterium breve ATCC 15700 1.56 3.13 3.13 3.13 3.13
Bifidobacterium longum ATCC 15707 6.25 6.25 6.25 3.13 25
Bifidobacterium pseudolongum ATCC 25526 3.13 6.25 3.13 3.13 12.5
Lactobacillus acidophilus JCM 1132 12.5 50 25 12.5 100
Lactobacillus brevis subsp. brevis JCM 1059 25 12.5 25 3.13 25
Lactobacillus casei subsp. casei JCM 1134 0.39 1.56 0.78 0.20 6.25
Lactobacillus fermentum JCM 1173 6.25 12.5 25 1.56 50
Lactobacillus plantarum JCM 1149 25 25 50 6.25 50
Lactobacillus reuteri JCM 1112 6.25 25 12.5 1.56 100
Lactobacillus salivarius subsp. salivarius JCM 1231 0.78 3.13 0.78 0.39 6.25
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Table 2. Antibacterial spectrum of NM304 against gram-negative anaerobic bacteria compared with those of other

agents
. MIC (ug/ml)
Organism NM394 ofloxacin ciprofloxacin tosufloxacin  fleroxacin

Veillonella parvula ATCC 10790 0.10 0.78 0.05 0.39 0.78
Veillonella disper ATCC 17748 0.20 0.78 0.05 0.20 1.56
Bacteroides fragilis GAI 5562 3.13 1.56 3.13 0.39 6.25
Bacteroides fragilis ATCC 25285 3.13 1.56 3.13 0.39 6.25
Bacteroides fragilis GAI 0558 1.56 1.56 3.13 0.39 6.25
Bacteroides fragilis NCTC 10581 3.13 3.13 3.13 0.78 6.25
Bacteroides fragilis GAI 30079 50 6.25 25 3.13 12.5
Bacteroides fragilis GAI 30144 12.5 3.13 12.5 1.56 6.25
Bacteroides fragilis GAI 7955 6.25 3.13 12.5 1.56 6.25
Bacteroides fragilis GAI 10150 3.13 3.13 6.25 0.78 6.25
Bacteroides vulgatus ATCC 8482 1.56 3.13 3.13 1.56 6.25
Bacteroides distasonis ATCC 8503 1.56 3.13 3.13 1.56 6.25
Bacteroides ovatus ATCC 8483 12.5 12.5 12.5 3.13 25
Bacteroides thetaiotaomicron ATCC 29741 12.5 12.5 12.5 1.56 25
Bacteroides uniformis ATCC 8492 6.25 6.25 6.25 1.56 12.5
Bacteroides eggerthii ATCC 27754 6.25 6.25 12.5 1.56 12.5
Bacteroides gracilis GAI 10428 0.39 0.39 0.20 0.39 0.39
Bacteroides ureolyticus NCTC 10941 =0.025 0.20 <0.025 0.05 0.20
Prevotella oris ATCC 33573 0.20 0.78 0.39 0.39 3.13
Prevotella oralis ATCC 33269 0.78 3.13 1.56 0.78 12.5
Prevotella bivia ATCC 29303 6.25 12.5 25 6.25 12.5
Prevotella intermedia ATCC 25611 0.20 0.78 0.39 0.78 3.13
Prevotella corporis GAI 91000 0.05 0.78 0.05 =0.025 3.13
Prevotella buccae ATCC 33574 0.78 1.56 1.56 0.78 3.13
Prevotella heparinolytica ATCC 35895 0.78 0.78 1.56 0.39 6.25
Prevotella melaninogenica GAI 5490 0.39 0.78 0.78 0.78 3.13
Porphyromonas gingivalis ATCC 33277 0.10 0.20 0.10 0.10 0.39
Porphyromonas asaccharolytica ATCC 25260 0.20 0.78 0.39 0.39 6.25
Fusobacterium nucleatum ATCC 25586 0.39 1.56 1.56 0.39 6.25
Fusobacterium varium ATCC 8501 3.13 6.25 6.25 3.13 25
Fusobacterium necrophorum ATCC 25286 0.39 1.56 0.39 0.20 6.25
Bilophila wadsworthia WAL 7959 0.39 0.20 0.10 0.39 1.56
Desulfomonas pigra DSM 749 0.10 0.10 =0.025 0.05 0.05
Capnocytophaga ochracea GAI 5586 0.10 0.39 0.05 0.05 0.39

Table 3-1. In vitro activity of NM394 against clinical isolates of anaerobic becteria compared with those of four other
fluoroquinolones

Organism MIC (ug/ml)

(No. of strains tested) Drug Range 50% 90%
NM394 0.1 ~ 0.39 0.2 0.39
Peptostreptococcus anaerobius o.floxacm . 0.39 ~ 0.78 0.39 0.78
20 ciprofloxacin 0.05 ~ 0.78 0.39 0.39
tosufloxacin 0.1 ~ 0.39 0.2 0.39
fleroxacin 0.78 ~ 1.56 1.56 1.56
NM394 0.2 ~ 0.78 0.78 0.78
Peptostreptococcus asaccharolyticus O,f loxacin . 3.13 ~ 25 6.25 12.5
27 ciprofloxacin 0.78 ~ 6.25 1.56 3.13
tosufloxacin 0.2 ~ 1.56 0.39 0.78

fleroxacin 6.25 ~ 100 12.5 25
NM394 0.05 ~ 0.39 0.1 0.39
Peptostreptococcus magnus ofloxacin 0.2 ~ 0.78 0.39 0.78
(38) ciprofloxacin 0.05 ~ 0.2 0.1 0.2
tosufloxacin 0.05 ~ 0.39 0.1 0.39
fleroxacin 0.78 ~ 6.25 0.78 6.25
NM394 3.13 ~ 6.25 6.25 6.25
Clostridium difficile ofloxacin 6.25 ~ 12.5 6.25 12.5
(26) ciprofloxacin 6.25 ~ 12.5 6.25 6.25
tosufloxacin 1.56 ~ 3.13 1.56 1.56

fleroxacin 125 ~ 25 25 25
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Table 3-1. Continued

Organism MIC (xg/ml)
(No. of strains tested) Drug Range 50% 90%
NM394 0.1 ~ 0.2 0.2 0.2
L. . ofloxacin 0.2 ~ 0.78 0.39 0.78
Clostrid
o ”(;’Z)’” perfringens ciprofloxacin 0.2 ~  0.39 0.2 0.39
tosufloxacin 0.05 ~ 0.2 0.1 0.2
fleroxacin 0.39 ~ 0.78 0.39 0.78
NM394 0.2 ~ 0.78 0.78 0.78
Mobiluncus spp ofloxacin 0.78 ~  3.13 1.56 1.56
(24) ' ciprofloxacin 0.05 ~ 0.78 0.39 0.78
tosufloxacin 0.1 ~ 0.78 0.2 0.39
fleroxacin 1.56 ~ 6.25 3.13 6.25
NM394 1.56 ~ 3.13 3.13 3.13
L floxacin 3.13 ~ 6.25 6.25 6.25
Gardnerell 1 ©
" "2(136)“ vagmmais ciprofloxacin 3.13 ~  6.25 3.13 6.25
tosufloxacin 3.13 ~ 3.13 3.13 3.13
fleroxacin 6.25 ~ 12.5 12.5 12.5
NM394 1.56 ~ 100 3.13 50
. .- ofloxacin 0.78 ~ 100 3.13 25
Bacteroides /
“ mfﬁee; Jragilis ciprofloxacin 1.56 ~>100 3.13 50
tosufloxacin 0.39 ~ 25 0.78 6.25
fleroxacin 6.25 ~ 100 6.25 25

Table 3-2. In vitro activity of NM394 against clinical isolates compared with those of four other fluoroquinolones

Organism MIC (ug/ml)
(No. of strains tested) Drug Range 50% 90%
NM394 3.13 ~>100 12.5 50
. . . ofloxacin 1.56 ~ 100 6.25 25
Bacteroides thetaiotaomicron ciprofloxacin 313 ~>100 125 50
(45) tosufloxacin 0.39 ~ 25 1.56 3.13
fleroxacin 6.25 ~ 100 25 25
NM394 12.5 ~>100 50 >100
Bacteroides ovatus ofloxacin . 6.25 ~>100 12.5 >100
(8) ciprofloxacin 12.5 ~>100 25 >100
tosufloxacin 0.78 ~ 25 3.13 25
fleroxacin 25 ~>100 25 >100
NM394 1.56 ~ 100 12.5 25
imipenem-resistant ofloxacin 1.56 ~ 50 6.25 12.5
Bactroides fragilis group organism ciprofloxacin 3.13 ~ 50 12.5 25
(20) tosufloxacin 0.39 ~ 6.25 1.56 6.25
fleroxacin 3.13 ~ 50 6.25 25
NM394 0.39 ~ 25 6.25 6.25
Prevotella bivia ofloxacin 0.78 ~ 12.5 6.25 12.5
ciprofloxacin 0.39 ~ 50 12.5 25
1) tosufloxacin 0.39 ~ 12.5 6.25 6.25
fleroxacin 1.56 ~ 25 12.5 12.5
NM394 0.1 ~ 0.39 0.2 0.39
Prevotella intermedia o.ﬂoxacin 0.39 ~ 196 0.78 1.56
' ciprofloxacin 0.39 ~ 0.78 0.78 0.78
23) tosufloxacin 0.1 ~ 0.78 0.78 0.78
fleroxacin 1.56 ~ 3.13 1.56 3.13
NM394 =0.025~ 0.2 0.1 0.2
o ofloxacin £0.025~ 0.39 0.2 0.39
Porphyromonas gingivalis ciprofloxacin 01 ~ 0.39 0.2 0.39
(20) tosufloxacin =0.025~ 0.39 0.1 0.2
fleroxacin =0.025~ 3.13 1.56 1.56
NM394 <0.025~ 1.56 0.39 0.78
Fusobacterium spp. ofloxacin . =0.025~  1.56 1.56 1.56
(12) clprofloxa?m 0.05 ~ 1.56 1.56 1.56
tosufloxacin <0.025~ 0.78 0.39 0.78
fleroxacin =0.025~ 6.25 6.25 6.25




54 B oA fb % % i ¥ 2 M

MAR. 1996

NM394(MIC: 3.13 ug/ml)

=

S

Z Control
B 1/4 MIC
a 1 MIC
K]

ES 4 MIC

Ofloxacin(MIC : 3.13 xg/ml)

10 -
'
8 -
7 4
L ————— Control
6 —o0— 1/4 MIC
5 —e— 1 MIC
—p— 4 MIC
4 4
3 4
2
<15 r .
0 6 24

Incubation time(h)

Fig. 1

Table 4.
NM441, ofloxacin and ampicillin

Bactericidal activity of NM394 and ofloxacin against Bacteroides fragilis GAI 5562

Emergence of Closrtidium difficile in mouse caecum contents after the 5 days dosing of

Days after

No. of Clostridium difficile (colony forming units/g of caecum content)

Antimicrobial®* Route completing

administration <10? 102 10° 10 108 108 2107
NM441 p.o. 1-day 4 1
7-day 5
ofloxacin p.o. 1-day 5
7-day 5
ampicillin p.o. 1-day 5
7-day 1 4
control 1-day 5
(no drug) 7-day 5

* Five mice (ddY strain) received each antimicrobial at a dose of 20 mg/kg twice a day for 5 days.

p.o.: per os.
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The in vitro activity of NM441, a new quinolone, against anaerobic bacteria

Naoki Kato, Haru Kato, Kaori Tanaka-Bandoh, Kunitomo Watanabe and Kazue Ueno
Institute of Anaerobic Bacteriology, Gifu University School of Medicine
40 Tukasa-machi, Gifu 500, Japan

The in vitro activity of NM394, an active metabolite of a new quinolone NM441, was compared with
those of ofloxacin (OFLX), ciprofloxacin (CPFX), tosufloxacin (TFLX), and fleroxacin (FLRX) against
anaerobic bacteria and fastidious facultative anaerobes. NM394 had broad antibacterial spectrum against
gram-positive and gram-negative reference strains of anaerobes, inhibiting most strains of anaerobic
bacteria at 3.13xg/ml or less. NM394 had, however, weak activity against Clostridium spp. and a part of
Bacteroides fragilis group organisms. Susceptibility testing against fresh clinical isolates of anaerobic
bacteria exhibited that NM394 was as active as CPFX and TFLX but more active than OFLX and FLRX
against Peptostreptococcus spp. and gram-positive rods and that NM394 was very potent against gram-
negative anaerobic rods (MICs for 90% strains, 0.78ug/ml or less) except the B. fragilis group and
Prevotella bivia, although NM394 had weak activity against the B. fragilis group. These results suggest
that NM394 is as active as CPFX against anaerobic bacteria. Animal model experiments showed that
NM441 did not provoke overgrowth of Clostridium difficile in the intestine of mice.



