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BALFHREY RS

RO F 2 o > % NM441 OS2

i HE - BROETY A TAY- & WO - BEERN
VET ) 7 v FERIRERRE - BRREEYHE",
E MEMEEE, *F BERBERARLY S —

NM4dl BFHROF 7 ¥ b+ /) v BREFT 570 R 7y 7BEOF /0 v B TH D, X OHERE
M NM394 O in vitro B % B (norfloxacin (NFLX), ofloxacin(OFLX), levofloxacin
(LVFX), ciprofloxacin(CPFX), fleroxacin(FLRX), tosufloxacin(TFLX), sparfloxacin(SPFX))
¥ HLBE U To o BB R I3 BRI B ) B ERIR S BETREMR T, 7 T ABFMEBRET 270 AR, IBPIMEBERHERRY 297 #K,
T ROSEEREES T ARMER 148 KRB L BMSHE 4K TH %,

NM394 i Streptococcus &, Enterococcus Bzt T, MEEED > b OFLX, CPFX & HFOHEN
%R L7z Enterococcus faecium (333 % NM394DMICyyo, 13 1.56pg/ml T, BRI EFRLENLTY
fzo Lir L, FED Staphylococcus Bizxtd 33 /11& LVFX, TFLX, SPFX bW %0, X Fv U ¥
BEZML L A F v ) Vit Staphylococcus aureus \2xt3 5 NM394DMICsgyo 13 € 1 Z 4 1.56, 50
ug/ml Th-otz, BRHERIERCN T 2 NM39%4 O E /713 BEF T Escherichia coli, Citrobacter
diversus, Klebsiella oxytoca, Enterobacter aerogenes, Proteus mivabilis, Proteus vulgaris, Morganella
morganii WX L TRRETEFR D BIF MBI 2R L7z, AU L Pseudomonas aeruginosa, Haemo-
Philus influenzae \Z343 5 AFED MICsyo, 1 Z 1 Z410.39, =0.05¢g/ml T, BRAEFHR Y RFTH o7z,

E. coli, Klebsiella pneumoniae, P. aeruginosa D72 383 D% H\>T NM394 d postantibiotic
effect(PAE) I L7-&ER, Th£h 1.4, 1.8, 1.9h Z/RL, MNEZFE (NFLX, OFLX, CPFX) &
IZIZEIRRE TH o 72, Teflon sheet REICTERKL & €72 P. aeruginosa @ biofilm FEELE (sessile cells)
WXL T, NM394 H 3wz~ a5 4 N (erythromycin, clarithromycin) @ ZF B TIZBE

MAR. 1996

TER 37 22 o 7283, TRMEOHAIC L D HERBREIEA»RA SN,

Key words: NM441, ¥ /o Y3, in vitro LB/, postantibiotic effect, /51 F 7 4 )L A

NM441iZ 6-7 vAraFx 7 o EREO 1L e 2 ICHER
PRI BREBEEL LI FTENF ) CROHHE 70
FZy 7RRONKBET, FOK/SH/MNEERI RIS AL
T, MR TIRVEEESE NM394 & L TERT 3, %L
77 LGHE, BNMEEIERE, Pseudomonas aeruginosa %
BUDETE7F UHEEREES T LRHEE, 8L UHEE
LEDLBLOWHEAXRZ M EEFLTHEY, DNA gyrase
ZAEL CREMICERT 2. 90, YRcBHWTEED
BERM KL D o DS MR B E B S N TS B o it 3
5 NM394Din vitro U/, postantibiotic effect(PAE) %
B LTz, &2 A THE, £ MEWABA-EE T 28BOEH
e BHBEKE I NS S ODBEKRWERMESED S 2, 7
DERBHMERECEL OMBE»{TE L THE O glycocalyx
ZEAL, 54EZ biofilm ¥R T 2 Z L8k & 2fIE -
7% 5 T 34, Biofilm Ak & (sessile cell) ix R DK -
HBEEH LIV AR FCEEOBIME2RT I &
L SIRE-REIIHEE T, Br OB - Sa M RRE S 4 -
T8, £ THE, EAME L LT Teflon BEICHR S ¢
7z P. aeruginosa @ biofilm 2%t 3 2 NM394 & 2 i3~ 2~
o074 FEEDHA L 2REERBOEELRS LT,

I. 8 & F &

1. BEAEk

LB B> T 1993 Fic REEER KL 0 & B S It
FrEERARR 861 Bk & IV T2, Staphylococcus aureus B &
Staphylococcus epidermidis \= 2 \» T 13, methicillin
(DMPPC) B2ZME (MIC<1.56ug/ml) & DMPPC i
HE (MIC225ug/ml) 1253177,

2 BEATEE

NM394 (HAHE, BRRE) oftic, MRIEL LT
norfloxacin(NFLX, #F#k&I%K), ofloxacin(OFLX, %
—813), levofloxacin(LVFX, 5 —#4%), ciprofloxacin
(CPFX, s34 =35, tosufloxacin(TFLX, EL1t
F), fleroxacin(FLRX, # # % %), sparfloxacin
(SPFX, AHASIE), nalidixic acid(NA, FE—HIEK),
27 uZ A4 NEE L Terythromycin(EM, 5% % 8
¥), clarithromycin(CAM, %4 >R v b « KIFHIEK)
3 LRVAN

3. PLENRIERE

HREFEREFZSBFEREEC LY B/ RBE LB
(MIC) Z3K®7:°""s ERAIEHIE Mueller-Hinton 2ty

* T 216 T ERIXE AL 2-16-1
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(BBL) % 5@zt & LU, Streptococcus &, Enterococcus
Biolze Y VBRBHEME (0—=>7) 2KREE10%
(V/V) &, Staphylococcus Bz 13 NaCl 2 % B E 2 %
(W/V)I¥RHI L 72, Bacteroides J&, Clostridium difficile
OHBE I GAM EXRES (HAK) 2HAWR'Y,

4 . PAE Ozt

Escherichia coli, Klebsiella pneumoniae 8 X UF P.
aeruginosa DZNZFh 3RE B, PAE 285 L 721,
#WHERE (10°CFU/ml) % NM394 8 & OFNfHEE & L /-
NA, NFLX, OFLX, CPFX 0 Zzh %z 2 fZ MIC &
T 37°C, 2 FFfiEfh X ¥ /2%, membrane filter (milli-
pore, ¢0.23um) 2RV TIHEE LR - REL .
ICICCIRBIEEL, 0, 1, 2, 3, 4BEEBCAEH
BEHIEL 72, PAE IZZERIBREZRICEELESD 1 log 30
T 50 & BEIERID 3 > b 0 —VEEE TEEKH
1log N3 2RI 22 LS/ BEf (h) & L7z,

5 P. aeruginosa sessile cells «Zxt9 %5 NM394 &

v7u74 NEOHMENKEER

Teflon sheet(lecm?) %3BA L 7z trypticase soy broth
(BBL) iZ P. aeruginosa SMU9001 k% 10° CFU/ml &
BEL 3rCic T 5 HREEEE Lz, Teflon REIZHEEI
T& L7 H % sessile cells, {13 L &\ TEEbd IC 38
L TwaHE % floating cells & L7z, NM3%4, w27 o3
1 FE (EM, CAM) ®*ZhZhBH, H25VI3mRH
R L CRIEBEIZE A TV 5 trypticase soy broth
F11Z Teflon sheet # B4 L, 37°"CTHH & L T Teflon
sheet R D sessile cells D4 E# & R ICHIE L7219,

II. s "
1. NM394 @ in vitro HiE /1 (Table 1)
Streptococcus J& & Xt 3 3 NM394 & MIC range i

0.2~3.13ug/ml ODEEICH Y, Streptococcus pneumo-

niae, Streptococcus pyogenes, Streptococcus agalactiae
s i NM394DMICsgpo iZV>F 4 H 1.564g/ml T,

OFLX, CPFX * 2 IZRAZDHEH TH -7z Entero-

coccus JBIZXET 5 NM394 0 MIC i3RI L h K%<
R£7% 512, Enterococcus faecalis, Enterococcus avium
WXt 9 % MIC range i3 # 1L £ 41 0.39 ~50ug / ml,

0.39~200ug/ml LA b O #EFH T, MICsgpo 13 Z N F 1
50, 12.5ug/ml TH o1z, THIWIKL T, Enterococcus
Jaecium 2 %t 3 % NM394 & MIC range i3 0.39~12.5
ug/ml T, MICqo, 13 1.56ug/ml & RS DS b BIF
BN %2R U, Staphylococcus &P > H methicillin-sen-
sitive S. aureus (MSSA) 12349 5 NM394 DMICygo, 13
1.56ug/ml & REFRHIE 1 % 7= L 72 4%, methicillin-
resistant S. aureus (MRSA) 2%t 3 % MICqyo, 13 50ug/
ml T LVFX, TFLX, SPFX & Y% 57z, Methicillin-
sensitive S. epidermidis (MSSE), methicillin-resistant
S. epidermidis (MRSE) (%44 % A DMICsqqo, 13 % 11
Zh 50, 254g/ml T LVFX, TFLX, SPFX X b4 572,

BAHIEEIEE N L T, NM394 3PS L #
NIHRENER LI, T4bb E coli, Citrobacter
diversus, Klebsiella oxytoca, Enterobacter aevogenes,
Proteus mirabilis, Proteus vulgaris, Morganella mor-
ganit WX 5 KEDMICsgyo, 12N Z10.1, 0.1,
<0.05, 0.2, =0.05, =0.05, 0.39xg/ml T, BRaZEH
RYBRIFRMEI 2R LTz, 2O, Citrobacter freundii,
K. pneumoniae, Enterobacter cloacae \Z¥t3 2 KZED
MICsqyo, & Z L Z 41 6.25, 0.78, 0.78xg/ml T, LVFX,
TFLX, SPFX L iZiZRIEDMESI =R L1z, Serratia
marcescens \ZX39 5 AF D MIC range, MICyo, 13 Z 41
Zh=0.05~50ug/ml, 12.5ug/ml & LLE#IE > MIC
fEERL 7208, RETEFR TIIR b BIF BN 2R L,
TR OBEIEREES T LEEED S b P aeruginosa \Zxf
¥ 2 AFED MIC range, MICqpo, 13 =0.05~12.5ug/ml,
0.39ug/ml T, MNEFRL RFLFAENI 2R LT,
Haemophilus influenzae 23t 3 5 NM394DMICgyo, 13
0.05ug/ml U TFERERFTH -1z, BEREEICXL T
NM39%4 3R ED > bHFEHEDOHE I %2 L, Bacte-
roides fragilis, C. difficile \ZXt9 % MICsgyo, i Z L E 1L
3.13, 12.5ug/ml TH o7z, Table 2 WG LIz*¥ /1
CEOEBEBIIN T AMICsqp, £ F LTz, B, S
aureus, E. faecalis, E. coli 8 & U P. aeruginosa D%
2KT O E AV T NM3%4 OR/NERERE (MBC) %
ELMICHELEELEZS, MHEIC2~4EURD
ElLrkholzZ Lo NM3% ZREMICERT S 2
EWRENT,

2 . NM394 @ PAE

E. coli, K. pneumoniae 8 X U P. aeruginosa O % L
ZFh 3kEAWT NM394 @ PAE(h) 28I L - &R,
Zhzthl.4, 1.8, 1.9h 2 R LNEED NA LY EL,
NFLX, OFLX, CPFX & iZIZ[RIfEE TH - /z(Table 3),

3 . P. aeruginosa sessile cells iIZxt3 % NM394 &

v z7u74 NEOMHENREIER

Teflon FE R & L7z P. aeruginosa SMU9001 £k
O sessile cells [ZXt3 25 NM394 8y, ~2 a5 4 K
¥ (EM, CAM) & OFRRFOREER /&L 1z (Fig.
1), #ERERDFWE (floating cells) 39 2 NM394,
EM, CAN @ MIC iZZ#t£4.0.2, 200, 200ug/ml T,
W OHEE b B TIIHERE sessile cells Iz L T
2L FEEERIE P o7, LL, ZhZFh subMIC &
BTH50.1ug/ml O NM394 &, 50ug/ml D EM & 2 \»
i CAM 2R L 7 B8 CHENERBEER® & > iz,

m. = =

FRIR 5 BERR % 805 FH VW 7o S B ORRET T, NM394 13t
MLl orRELFAZFEZLIVENTS in vitro
MENER LTz, FICBENHERERED > & E. coli, C.
diversus, K. oxytoca, E. aevogenes, P. wmirabilis, P.

vulgaris, M. morganii (23 U THETEES R b BEF 2 H
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Table 1.  Antimicrobial activity of NM394

Species A MIC
(no. of strains tested) gent range 50% 90%
Streptococcus pneumoniae NM394 0.2~ 3.13 0.78 1.56
27 norfloxacin 0.39~ 12.5 3.13 6.25
ofloxacin 0.39~ 6.25 1.56 1.56
levofloxacin 0.2 ~ 6.25 0.78 1.56
ciprofloxacin 0.2 ~ 3.13 0.39 1.56
tosufloxacin <0.05~ 3.13 0.39 0.78
fleroxacin 0.2 ~ 3.13 0.78 3.13
sparfloxacin 0.2 ~ 3.13 0.78 1.56
Streptococcus pyogenes NM394 0.2 ~ 3.13 0.78 1.56
(27) norfloxacin 0.39~ 6.25 3.13 3.13
ofloxacin 0.2 ~ 3.13 1.56 1.56
levofloxacin 0.2 ~ 3.13 0.78 1.56
ciprofloxacin 0.2 ~ 1.56 0.39 0.78
tosufloxacin 0.1 ~ 1.56 0.39 0.78
fleroxacin 0.2 ~ 1.56 0.78 0.78
sparfloxacin 0.2 ~ 3.13 0.78 1.56
Streptococcus agalactiae NM394 0.2 ~ 3.13 1.56 1.56
27 norfloxacin 1.56~ 25 6.25 12.5
ofloxacin 0.39~ 6.25 1.56 3.13
levofloxacin 0.2 ~ 3.13 0.78 3.13
ciprofloxacin 0.39~ 3.13 0.78 1.56
tosufloxacin 0.1 ~ 3.13 0.39 0.78
fleroxacin 0.39~ 3.13 1.56 1.56
sparfloxacin 0.39~ 3.13 0.78 1.56
Enterococcus faecalis NM394 0.39~ 50 0.78 50
27 norfloxacin 1.56~ 100 3.13 100
ofloxacin 0.78~ 50 1.56 50
levofloxacin 0.39~ 25 0.78 25
ciprofloxacin 0.39~ 50 0.78 50
tosufloxacin 0.1 ~ 25 0.39 25
fleroxacin 3.13~2200 6.25 2200
sparfloxacin 0.39~ 25 0.39 12.5
Enterococcus avium NM394 0.39~=2200 1.56 12.5
27 norfloxacin 0.78~2200 3.13 50
ofloxacin 1.56~ 100 3.13 50
levofloxacin 1.56~ 50 1.56 25
ciprofloxacin 0.78~ 100 1.56 25
tosufloxacin 0.39~ 50 1.56 25
fleroxacin 3.13~=200 6.25 2200
sparfloxacin 0.2 ~ 25 0.78 25
Enterococcus faecium NM394 0.39~ 125 0.78 1.56
(27) norfloxacin 0.78~ 50 3.13 6.25
ofloxacin 0.78~ 25 3.13 12.5
levofloxacin 0.2 ~ 25 1.56 6.25
ciprofloxacin 0.1 ~ 50 1.56 3.13
tosufloxacin 0.1 ~ 25 1.56 12.5
fleroxacin 1.56~ 100 6.25 25
sparfloxacin 0.2 ~ 25 0.39 3.13
methicillin-sensitive NM394 0.39~ 1.56 0.78 1.56
Staphylococcus aureus norfloxacin 0.39~ 12.5 0.78 12.5
(MSSA) ofloxacin 0.2 ~ 1.56 0.39 0.78
(27) levofloxacin 0.2 ~ 0.78 0.2 0.78
ciprofloxacin 0.1 ~ 1.56 0.78 0.78
tosufloxacin =0.05~ 0.39 0.1 0.2
fleroxacin 0.39~ 3.13 0.78 3.13
sparfloxacin <0.05~ 0.1 =0.05 0.1
methicillin-resistant NM394 0.39~ 50 0.78 50
Staphylococcus aureus norfloxacin 0.39~2200 1.56 2200
(MRSA) ofloxacin 0.2~ 25 0.39 25
(27) levofloxacin 0.2 ~ 12.5 0.39 12.5
ciprofloxacin 0.39~ 100 0.78 100
tosufloxacin <0.05~ 6.25 =0.05 6.25
fleroxacin 0.78~ 100 0.78 50
sparfloxacin <0.05~ 6.25 <0.05 6.25
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Table 1. Continued

Species MIC
R Agent
(no. of strains tested) range 50% 909%
methicillin-sensitive NM394 0.1 ~ 100 0.2 50
Staphylococcus epidermidis norfloxacin 0.2 ~2200 0.78 50
(MSSE) ofloxacin 0.2 ~ 50 0.39 50
27 levofloxacin 0.1 ~ 25 0.2 12.5
ciprofloxacin <0.05~=200 0.2 50
tosufloxacin <0.05~ 12.5 0.1 6.25
fleroxacin 0.39~ =200 0.78 100
sparfloxacin =0.05~ 25 0.1 6.25
methicillin-resistant NM394 =0.05~ 50 0.39 25
Staphylococcus epidermidis norfloxacin 0.2 ~=2200 1.56 100
(MRSE) ofloxacin 0.2 ~ 50 0.78 50
(27) levofloxacin 0.1 ~ 100 0.39 12.5
ciprofloxacin 0.1 ~ 100 0.78 50
tosufloxacin =0.05~ 12.5 0.1 6.25
fleroxacin 0.39~=2200 1.56 =200
sparfloxacin =0.05~ 25 0.1 12.5
Escherichia coli NM394 =0.05~ 1.56 =0.05 0.1
(27) norfloxacin <0.05~  6.25 0.1 0.78
ofloxacin =0.05~ 6.25 0.1 0.78
levofloxacin <0.05~ 1.56 =0.05 0.78
ciprofloxacin <0.05~ 1.56 =0.05 0.39
tosufloxacin <0.05~ 6.25 =0.05 0.78
fleroxacin <0.05~ 6.25 0.1 1.56
sparfloxacin =0.05~ 6.25 0.1 0.39
Citrobacter freundii NM394 <0.05~ 6.25 =0.05 6.25
27 norfloxacin <0.05~ 6.25 0.39 6.25
ofloxacin <0.05~ 6.25 0.78 6.25
levofloxacin <0.05~ 6.25 0.39 6.25
ciprofloxacin =0.05~ 6.25 0.1 6.25
tosufloxacin =0.05~ 6.25 0.39 6.25
fleroxacin <0.05~ 6.25 0.78 6.25
sparfloxacin =0.05~ 6.25 0.78 6.25
Citrobacter diversus NM394 <0.05~ 0.2 <0.05 0.1
27 norfloxacin =0.05~ 3.13 <0.05 0.78
ofloxacin <0.05~ 3.13 <0.05 0.78
levofloxacin =0.05~ 3.13 =0.05 0.78
ciprofloxacin <0.05~ 0.78 <0.05 0.2
tosufloxacin =0.05~ 3.13 =0.05 0.78
fleroxacin =0.05~ 3.13 0.1 0.78
sparfloxacin =0.05~ 3.13 <0.05 0.78
Klebsiella pneumoniae NM394 =0.05~ 1.56 =0.05 0.78
27 norfloxacin 0.1 ~ 6.25 0.1 3.13
ofloxacin 0.1 ~ 6.25 0.1 1.56
levofloxacin =0.05~ 3.13 <0.05 0.78
ciprofloxacin <0.05~ 1.56 =0.05 0.78
tosufloxacin =0.05~ 3.13 =0.05 0.78
fleroxacin =0.05~ 6.25 0.2 6.25
sparfloxacin =0.05~ 6.25 =0.05 0.78
Klebsiella oxytoca NM394 <0.05 <0.05 =0.05
(27) norfloxacin <0.05~  0.39 0.1 0.1
ofloxacin =0.05~ 0.1 0.1 0.1
levofloxacin =0.05~ 0.1 =0.05 =0.05
ciprofloxacin =0.05 =0.05 =0.05
tosufloxacin <0.05~ 0.1 <0.05 =0.05
fleroxacin <0.05~ 0.2 0.1 0.1
sparfloxacin <0.05~ 0.1 <0.05 0.1
Enterobacter aerogenes NM394 =0.05~ 0.39 =0.05 0.2
27 norfloxacin <0.05~ 3.13 0.1 1.56
ofloxacin 0.1 ~ 1.56 0.2 1.56
levofloxacin =0.05~ 0.78 0.1 0.78
ciprofloxacin =0.05~ 0.78 =0.05 0.39
tosufloxacin =0.05~ 0.78 =0.05 0.78
fleroxacin 0.1 ~ 3.13 0.2 1.56
sparfloxacin <0.05~ 0.78 =0.05 0.78
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Table 1. Continued

Species A MIC
(no. of strains tested) gent range 50% 90%
Enterobacter cloacae NM394 <0.05~  1.56 £0.05 0.78
27 norfloxacin <0.05~ 6.25 0.2 3.13
ofloxacin <0.05~ 3.13 0.2 3.13
levofloxacin <0.05~ 1.56 =0.05 1.56
ciprofloxacin <0.05~ 1.56 =0.05 1.56
tosufloxacin <0.05~ 1.56 <0.05 1.56
fleroxacin 0.1 ~ 6.25 0.2 6.25
sparfloxacin <0.05~ 0.78 0.1 0.78
Proteus mirabilis NM394 <0.05~ 0.1 <0.05 =0.05
27 norfloxacin <0.05~ 0.2 <0.05 0.1
ofloxacin =0.05~ 0.39 0.1 0.2
levofloxacin <0.05~ 0.2 0.1 0.1
ciprofloxacin =0.05~ 0.2 <0.05 =0.05
tosufloxacin 0.1 ~ 0.2 0.2 0.2
fleroxacin 0.1 ~ 0.39 0.2 0.2
sparfloxacin <0.05~ 0.39 0.2 0.39
Proteus vulgaris NM394 <0.05~ 0.1 <0.05 <0.05
27 norfloxacin <0.05~ 0.2 <0.05 <0.05
ofloxacin 0.1 ~ 0.78 0.1 0.39
levofloxacin =0.05~ 0.39 =0.05 0.2
ciprofloxacin <0.05~ 0.2 <0.05 0.1
tosufloxacin <0.05~ 0.78 0.1 0.39
fleroxacin 0.1 ~ 0.78 0.2 0.39
sparfloxacin <0.05~ 1.56 0.1 0.78
Morganella morganii NM394 <0.05~ 0.78 <0.05 0.39
@7 norfloxacin =0.05~ 3.13 <0.05 0.78
ofloxacin <0.05~ 1.56 0.1 0.78
levofloxacin <0.05~ 0.78 0.1 0.39
ciprofloxacin =0.05~ 0.78 =0.05 0.39
tosufloxacin =0.05~ 0.39 0.1 0.39
fleroxacin =0.05~ 6.25 0.1 0.39
sparfloxacin <0.05~ 0.39 0.2 0.39
Serratia marcescens NM394 <0.05~ 50 1.56 12.5
27 norfloxacin <0.05~ 100 6.25 50
ofloxacin 0.1 ~ 50 3.13 25
levofloxacin 0.1 ~ 25 1.56 12.5
ciprofloxacin 0.1 ~ 50 0.78 25
tosufloxacin <0.05~ 50 1.56 50
fleroxacin 0.1 ~ 100 3.13 25
sparfloxacin <0.05~ 50 1.56 12.5
Pseudomonas aeruginosa NM394 =0.05~ 12.5 0.2 0.39
(40) norfloxacin =0.05~ 100 0.78 1.56
ofloxacin 0.1 ~ 50 1.56 3.13
levofloxacin £0.05~ 50 0.78 1.56
ciprofloxacin <0.05~ 25 0.39 0.78
tosufloxacin <0.05~ 50 0.39 1.56
fleroxacin 0.1 ~ 50 1.56 3.13
sparfloxacin =0.05~ 50 0.78 3.13
Stenotrophomonas maltophilia NM394 0.39~ 100 3.13 12.5
27 norfloxacin 6.25~ =200 12.5 100
ofloxacin 0.39~ 50 1.56 3.13
levofloxacin 0.39~ 25 0.78 6.25
ciprofloxacin 0.39~ 50 3.13 12.5
tosufloxacin 0.1 ~ 100 0.39 0.78
fleroxacin 0.78~ 50 1.56 3.13
sparfloxacin 0.1 ~ 12.5 0.39 0.78
Acinetobacter calcoaceticus NM394 =0.05~ 25 0.1 6.25
(27) norfloxacin <0.05~ 100 1.56 50
ofloxacin 0.1 ~ 50 0.2 25
levofloxacin =0.05~ 25 0.2 12.5
ciprofloxacin =0.05~ 12.5 0.2 12.5
tosufloxacin <£0.05~ 25 0.2 12.5
fleroxacin 0.1 ~ 100 0.39 12.5
sparfloxacin <0.05~ 50 0.1 6.25
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Table 1. Continued
Species MIC
(no. of strains tested) Agent 9 9
no. of strains teste range 50% 90%
Alcaligenes xylosoxidans NM394 =0.05~ 25 6.25 12.5
(27) norfloxacin 0.1 ~2200 25 100
ofloxacin 0.1 ~ 100 6.25 25
levofloxacin 0.1 ~ 50 1.56 12.5
ciprofloxacin <0.05~ 50 6.25 25
tosufloxacin 0.1 ~=2200 12.5 2200
fleroxacin 0.1 ~ 100 6.25 12.5
sparfloxacin <0.05~ 50 6.25 12.5
Haemophilus influenzae NM394 =0.05~ 0.1 <0.05 <0.05
27) norfloxacin <0.05~ 0.2 <0.05 0.1
ofloxacin <0.05~ 0.1 =0.05 <0.05
levofloxacin <0.05 =0.05 =0.05
ciprofloxacin <0.05 <0.05 <0.05
tosufloxacin <0.05 <0.05 =0.05
fleroxacin =0.05~ 0.1 =<0.05 =0.05
sparfloxacin =0.05~ 0.1 <0.05 <0.05
Bacteroides fragilis NM394 0.2 ~ 3.13 0.78 3.13
(27) norfloxacin 6.25~ 2200 25 100
ofloxacin 1.56~ 12.5 3.13 6.25
levofloxacin 0.39~ 12.5 1.56 6.25
ciprofloxacin 0.78~ 12.5 3.13 6.25
tosufloxacin 0.2 ~ 3.13 0.78 3.13
fleroxacin 0.39~ 12.5 1.56 6.25
sparfloxacin <0.05~ 1.56 0.78 0.78
Clostridium difficile NM394 0.78~ 25 3.13 12.5
(27) norfloxacin 12.5 ~2200 100 =200
ofloxacin 1.56~ 50 6.25 12.5
levofloxacin 0.78~ 25 3.13 6.25
ciprofloxacin 1.56~ 50 6.25 25
tosufloxacin 0.39~ 12.5 1.56 3.13
fleroxacin 3.13~ 100 12.5 25
sparfloxacin 1.56~ 25 3.13 6.25
Table 2.  Summary of antimicrobial activity of NM394
Species against which MICgqo; is
£0.1 0.2~6.25 12.5~50 2100
Streptococcus pneumoniae (1.56)
Streptococcus pyogenes (1.56)
Streptococcus agalactiae (1.56)
Enterococcus faecium (1.56) Enterococcus faecalis (50 )
Enterococcus avium (12.5)
MSSA® (1.56) MRSA® (50 )
MSSE® (50 )
MRSE® (25 )
Escherichia coli ( 0.1)w
Citrobacter diversus ( 0.1) Citrobacter freundii (6.25)
Klebsiella oxytoca (£0.05) Klebsiella pneumoniae (0.78)
Enterobacter aerogenes 0.2)
Enterobacter cloacae (0.78)
Proteus mirabilis (£0.05) Morganella morganii (0.39) Serratia marcescens (12.5)
Proteus vulgaris (=0.05)
Pseudomonas aeruginosa (0.39) Stenotrophomonas maltophilia (12.5)
Haemophilus influenzae (<0.05) Acinetobacter calcoaceticus  (6.25) Alcaligenes xylosoxidans (12.5)
Bacteroides fragilis (3.13) Clostridium difficile (12.5)

® No. in parenthesis indicates MICgqo, (ug/ml)

" MSSA : methicillin-sensitive Staphylococcus aureus
“MRSA: methicillin-resistant Staphylococcus aureus
YMSSE : methicillin-sensitive Staphylococcus epidermidis
“MRSE: methicillin-resistant Staphylococcus epidermidis
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Table 3. Postantibiotic effect(PAE) of NM394 and other quinolones
PAE (h)
Organism NM394 nalidixic acid norfloxacin ofloxacin ciprofloxacin
7
Escherichia coli SMU 1001 1.5 0.3 1.1 2.0 ; 1
SMU 1002 1.2 0.3 1.9 2.1 1.6
SMU 1003 1.5 0.2 1.5 1.6 .
Average 1.4 0.3 1.5 1.9 1.8
Klebsiella pneumoniae SMU 3001 1.7 0.3 1.5 1.9 5411
SMU 3002 2.0 0.3 1.6 2.0 2.6
SMU 3003 1.8 0.3 1.6 2.2 .
Average 1.8 0.3 1.6 2.0 2.4
Pseudomonas aeruginosa SMU 9001 1.8 0.1 2.4 1.8 Z;
SMU 9002 2.2 0.1 3.0 1.8 .
SMU 9003 1.8 0.1 3.0 2.1 3.6
Average 1.9 0.1 2.8 1.9 2.8
Each strain (10° CFU/ml) was incubated for 2h in Mueller-Hinton broth at the concentration of 2MIC of each agent tested.
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Synergistic Bactericidal Activity of NM394 Combined with sub MICs of Macrolides against the Sessile Cells
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Antimicrobial evaluation of new oral quinolone NM441 against the clinical isolates
and the sessile cells of Pseudomonas aeruginosa
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2Department of Microbiology, St. Marianna University School of Medicine
3nstitute of Medical Science, St. Marianna University School of Medicine

The antimicrobial activity of NM394, the active form of the oral quinolone NM441, was compared to
that of seven other quinolones (norfloxacin (NFLX), ofloxacin (OFLX), levofloxacin (LVFX), ciproflo-
xacin (CPFX), fleroxacin (FLRX), tosufloxacin (TFLX), sparfloxacin (SPFX)). The susceptibility testing
by agar dilution method was carried out in 297 strains of Enterobacteriaceae, 148 strains of glucose non-
fermentative gram-negative rods, 270 strains of gram-positive cocci and 54 strains of anaerobes.

NM394 showed an almost equivalent acitivity to OFLX or CPFX against strains of streptococci and
Enterococcus spp. NM394 showed the highest activity against Enterococcus faecium and the MICqyo, was
1.56pg/ml. NM394, however, showed lesser activity than LVFX, TFLX or SPFX against strains of
staphylococci. The MICsqyy against methicillin-sensitive or methicillin-resistant Staphylococcus aureus
were 1.56 or 50ug/ml, respectively. Against strains of Enterobacteriaceae, NM394 showed superior or
equivalent activity to the reference quinolones and showed the highest activity against strains of
Escherichia coli, Citrobacter diversus, Klebsiella oxytoca, Entevobacter aerogenes, Proteus mirabilis, Proteus
vulgaris and Morganella morganii. NM394 also showed the highest activity against strains of Pseudomonas
aeruginosa and Haemophilus influenzae and the MICsggo, were 0.39 and =0.054g/ml, respectively.

The in vitro postantibiotic effect (PAE) of NM394 was evaluated. When strains of E. coli, Klebsiella
pneumoniae or P. aeruginosa were exposed to NM394 at 2 MICs for 2hrs, the duration of PAE was 1.4, 1.8
and 1.9hrs, respectively, and NM394 tended to show an equivalent duration of PAE to NFLX, OFLX and
CPFX.

Although NM394 alone had no bactericidal activity against the sessile cells of the P. aeruginosa strain
formed on the Teflon sheet, NM394 showed synergistic bactericidal activity when combined with subMIC
of erythromycin or clarithromycin.



