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Table 1. Antibacterial spectrum of NY-198 against Gram-positive bacteria

108 CFU/ml
MIC (pg/ml)
Organism
NY-198 NFLX OFLX PPA

Staphylococcus aureus 209-PJC 1.56 0.78 0.78 50
Staphylococcus aureus Smith 0.39 0.39 0.39 12.5
Staphylococcus aureus Terashima 1.56 1.56 0.78 100
Staphylococcus aureus E-46 0.78 1.56 0.39 50
Staphylococcus aureus NO. 80 0.78 1.56 0.39 50
Staphylococcus epidermidis ATCC 14990 0.78 0.78 0.78 25
Streptococcus pneumoniae 1 6.25 6.25 1.56 >100
Streptococcus pneumoniae 11 6.25 12.5 3.13 >100
Streptococcus pneumoniae 111 12.5 12.5 3.13 >100
Streptococcus pyogenes C-203 6.25 3.13 1.56 >100
Streptococcus pyogenes S-23 6.25 6.25 3.13 >100
Enterococcus faecalis ATCC 29212 6.25 25 3.13 >100
Corynebacterium diphtheriae Toronto 3.13 6.25 1.56 100
Micrococcus luteus ATCC 9341 12.5 25 3.13 >100
Bacillus subtilis ATCC 6633 0.2 0.39 0.2 6.25
Bacillus anthracis 0.39 0.39 0.39 6.25

T4 R 7R CGREN) 2 HV, BA{LERRRsL S
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7z, Streptococci iZ X L T NY-1987 MIC {33.13~
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Table 2. Antibacterial spectrum of NY-198 against Gram-positive bacteria
10¢ CFU/ml
MIC (ug/ml)
Organism
NY-198 NFLX OFLX PPA

Staphylococcus aureus 209-PJC 0.78 0.39 0.39 12.5
Staphylococcus aureus Smith 0.39 0.39 0.39 12.5
Staphylococcus aureus Terashima 0.78 0.78 0.39 25
Staphylococcus aureus E-46 0.78 0.78 0.39 25
Staphylococcus aureus NO. 80 0.78 1.56 0.39 50
Staphylococcus epidermidis ATCC 14990 0.78 0.78 0.39 12.5
Streptococcus pneumoniae 1 3.13 1.56 0.78 >100
Streptococcus pneumoniae 11 6.25 1.56 1.56 >100
Streptococcus pneumoniae 111 6.25 6.25 1.56 >100
Streptococcus pyogenes C-203 6.25 3.13 1.56 >100
Streptococcus pyogenes S-23 6.25 3.13 1.56 >100
Enterococcus faecalis ATCC 29212 3.13 3.13 1.56 >100
Corynebacterium diphtheriae Toronto 3.13 1.56 0.78 100
Micrococcus luteus ATCC 9341 12.5 12.5 3.13 >100
Bacillus subtilis ATCC 6633 0.2 0.39 0.1 6.25
Bacillus anthracis 0.2 0.39 0.2 6.25

6.25ug/mlTH Y, NFLX, OFLX kW #F%H->Tw»
72e 75 LERMEICH LT NY-1980 MIC (3154
BET0.025~0.78ug/ml, 7 K EIERBEMNT0.2~
3.13ug/mlTH N, BIFLIME N 28 LTz, 2 DHHE
/113 NFLX, OFLX & i2ZR%TH D, PPA L VB 5
PICENT W, L5 NY-198i37 5 A BBtEE B
TS altEEIcR L GanWiEEEE AT 52 L f
ﬁ'ﬁfco

2. BERABHECNT IRES

EERRAARE & D 8 L2 AFTH46BRICHTT 5 NY-198
DB IOV THIE LR % Fig. 2 ~1TITRL 7,

S.aureus = xt § 5 NY -198» MIC {30.39~3.13
ug/mlicHE L, 0.78ug/mlic—HEN E—27 2R,
AYENOHE 113 OFLX & D% 24 NFLX L D #2
% %7- PPA L WEEL D ICEN T W2 (Fig. 2), Meth-
icillin (DMPPC) fift ) S. aureus i3t L TH NY-198
B E A 2R, 29 MIC(30.78~3.13ug/ml
TH Y, OFLX kW ET$ 25 NFLX Lk ) #HTHEN,
PPA# k Urcefazolin (CEZ) & VBHLDICENT W
(Fig.3). S. epidermidisTiINY-198MICi30.39~
1.56pug/mlic3fs LTH Y, NFLXLIZZRFTH -7
L LahtbOFLX E D255 -TH Y, £72PPA
IV i3ENT W2 (Fig.4), S. pyogenesTIZNY-198
HMICI33.13~12.5ug/mlic34i L, NFLX, OFLX
I 025 PPAL NEEL D ICENR T W2 (Fig.5).

E. coliizx L TNY-198MICIZ=0.025~0.39ug
/mlica AL, 0.2ug/mic—BHNE—27 2R,
F 7 709(E H1X NFLX, OFLX X N #F% 54 PPA
InENTWI: (Fig.6), K. pneumoniae T3 NY-
198i30.1~0.39ug/mnENIE %R, NFLX,
OFLX ti33m&ETHh -7 (Fig.7), E. aerogenes T
i3 NY-198i30.2~0.78ug/mDBIHFLHE hE2 R L
%%, NFLX, OFLX kW #2455 > T/, L L PPA
I IdENT W2 (Fig.8), E. cloacae =BT NY
-198130.2~1.56ug/mlic % MIC 534 L, NFLX,
OFLX L 0 #)21%% > T 7z (Fig.9). S. marcescens
Tiz NY-1987 MIC {30.39~25ug/ml L EIA K 4376 L
Tz, 2 72Mn3mD MIC LIEL < 246 L, AED
HiE A1z NFLX, OFLX ti3iZRI%ETH N, PPA LY
EN T 72 (Fig.10), P. mirabilis Ti3 NY-198% MIC
130.2~0.78ug/mlic MR L, ZOHLH 51id NFLX,
OFLX kn4h, PPA X NENT W (Figll), P.
vulgaris T3 NY -198(30.39~0.78ug/ml (= MIC #*
4% L, NFLX, OFLX X "#415%Y9, PPA LW §
4 1EEN T W2 (Fig.12). M. morganii \Zxt LT, NY
-198) MIC 130.1~3.13ug/ml {2 4+ #5 L, NFLX,
OFLX k0% 55 PPA X NEN T/ (Fig.13), P.
retigeri IZxf LC, NY-198/ MIC i30.2~6.25¢g/ml
ICEFIEL S ML, NFLX, OFLX X D#)2 ~ 4159
> TWwizhd, PPA & N#8{EEN T (Fig.14), H.
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Table 3. Antibacterial spectrum of NY-198 against Gram-negative bacteria
10° CFU/ml
MIC (ug/mD)

Organism NY-198 NFLX OFLX PPA
Escherichia coli NIHJ JC-2 0.39 0.39 0.39 3.13
Escherichia coli NIH 0.2 0.1 0.1 1.56
Escherichia coli K-12 0.1 0.1 0.1 1.56
Citrobacter freundii NIH 10018-68 0.2 0.39 0.78 3.13
Salmonella typhi T-287 0.1 0.1 0.1 3.13
Salmonella typhi O-901 0.025 0.05 0.05 1.56
Salmonella paratyphi A 0.1 0.1 0.1 1.56
Salmonella paratyphi B 0.1 0.1 0.1 3.13
Salmonella enteritidis 0.2 0.2 0.2 3.13
Shigella d ysenteriae EW-7 0.2 0.2 0.2 3.13
Shigella flexneri 22 EW-10 0.2 0.2 0.2 1.56
Shigella boydii EW-28 0.1 0.1 0.1 1.56
Shigella sonnei EW-33 0.1 0.1 0.1 1.56
Klebsiella pneumoniae NCTC 9632 0.2 0.2 0.2 3.13
Enterobacter cloacae NCTC 9394 0.78 0.78 0.78 12.5
Enterobacter aerogenes NCTC 10006 0.39 1.56 0.78 6.25
Hafnia alvei NCTC 9540 0.2 0.2 0.2 3.13
Serratia marcescens IFO 3736 1.56 0.78 1.56 6.25
Proteus mirabilis 1287 0.1 0.2 0.1 3.13
Proteus vulgaris 0X-19 0.1 0.2 0.1 6.25
Providencia inconstans NIH 118 0.39 0.1 0.2 3.13
Providencia rettgeri NIH 96 0.1 0.1 0.1 3.13
Morganella morganii Kono 0.78 0.78 0.39 6.25
Haemophilus influenzae ATCC 10211 0.39 0.1 0.05 3.13
Pseud omonas aeruginosa NCTC 10490 6.25 6.25 6.25 50
Pseudomonas aeruginosa IFO 3445 3.13 3.13 1.56 12.5
Pseud omonas cepacia NCTC 10743 0.39 0.2 0.78 6.25
Xanthomonas maltophilia ATCC 13637 0.78 3.13 0.78 12.5
Acinetobacter calcoaceticus Ac54 1.56 6.25 0.78 >100
Alcaligenes faecalis IFO 1311 3.13 6.25 1.56 25

influenzae T3 NY-198(3=<0.025~0.2ug/mOEN
72 MIC 28 L T2 NFLX, OFLX £ 9% ->Tw
7= (Fig.15), P. aeruginosa T3, NY-198% MIC i1
0.78~12.5.g/mUz76 L, ORI ~AETHE D
MET T 54, OFLX LIZZFRETH -7 L L7eHt
6 NFLX kW45 T2 (Fig.16). A. calcoaceticus
X LT, NY-198. MIC 130.1~3.13ug/mlic 53 75
L, OFLX kD #215% %44, NFLX, PPA kM5
PICEN T2 (Fig17), Lo k512 NY-198i3 75
LBMEREB LU 7 ARBERICH L TBFLHEN2E
T2 LG o7, ZABRIE L2tk NY-198ic
AL T50ug/miLl £ MIC 2R HRIZED & e

272,

3. HEHCZRIEFTREAFONE

NY-198D3H 112 Bid§ B dom, s pH $&
UERBHBOMEBIC W, S auwreus, E. coli BLU
P. aeruginosa % HERH & L TR L7-&HR % Fig.18~
26icR L7z,

PEACRIZTROEFNOBETIE, MEREH10
BLU2BRTRET L2, wWTFhoEEics\wTd NY
“198DIE HIZIZ LA Y BIN LW L byt £
2D &) LFERIMOEWI T L RETH -7 (Fig.18
~20), it pH OMBTIE NY-19808H 1113 0%
WL Rk s pH YBAEHRIIC BV T2 OB MET
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Table 4. Antibacterial spectrum of NY-198 against Gram-negative bacteria

10¢ CFU/ml
MIC (ug/ml)
Organism
NY-198 NFLX OFLX PPA
Escherichia coli NIH] JC-2 0.2 0.2 0.1 3.13
Escherichia coli NIH 0.05 0.1 0.1 1.56
Escherichia coli K-12 0.1 0.1 0.1 1.56
Citrobacter freundii NIH 10018-68 0.2 0.2 0.39 3.13
Salmonella typhi T-287 0.1 0.1 0.05 1.56
Salmonella typhi 0-901 0.025 0.05 0.025 1.56
Salmonella paratyphi A 0.1 0.05 0.1 0.78
Salmonella paratyphi B 0.1 0.1 0.1 1.56
Salmonella enteritidis 0.1 0.1 0.1 1.56
Shigella dysenteriae EW-7 0.2 0.2 0.1 1.56
Shigella flexneri 2a EW-10 0.2 0.2 0.2 1.56
Shigella boydii EW-28 0.1 0.1 0.1 1.56
Shigella sonnei EW-33 0.1 0.1 0.1 1.56
Klebsiella pneumoniae NCTC 9632 0.1 0.1 0.39 3.13
Enterobacter cloacae NCTC 9394 0.2 0.39 0.2 3.13
Enterobacter aerogenes NCTC 10006 0.2 0.39 0.2 3.13
Hafnia alvei NCTC 9540 0.1 0.05 0.1 1.56
Serratia marcescens IFO 3736 0.78 0.39 0.78 3.13
Proteus mirabilis 1287 0.1 0.2 0.1 3.13
Proteus vulgaris OX-19 0. 0.05 0.1 3.13
Providencia inconstans NIH 118 0. 0.1 0.2 3.13
Providencia rettgeri NIH 96 0.05 0.05 0.05 1.56
Morganella morganii Kono 0.39 0.2 0.2 3.13
Haemophilus influenzae ATCC 10211 0.2 0.1 0.05 3.13
Pseud omonas aeruginosa NCTC 10490 3.13 1.56 1.56 12.5
Pseudomonas aeruginosa IFO 3445 1.56 0.78 1.56 12.5
Pseud omonas cepacia NCTC 10743 0.39 0.2 0.78 6.25
Xanthomonas maltophilia. ATCC 13637 0.2 1.56 0.2 12.5
Acinetobacter calcoaceticus Ac54 0.78 3.13 0.39 100
Alcaligenes faecalis IFO 1311 1.56 6.25 0.78 25

L, ¥HCHEBRETEDS E. coli B L UF P. aeruginosa DF§
2, X NEEETH -7 (Fig21~23), BHHEHROHET
i3, WFhoEyd SHEERICB W TIEIETT
BT EHDY, BT E. coli BLX U P. aeruginosa Tid
BETH-72 (Fig.24~26),

4. HEEA

S. aureus Smith, E. coli 4448 X U P. aeruginosa
E-2 2 8Btk LT, BREHRICCFU/mlicBiT5
NY-198DFBEEB IOV TR L £ DER % Fig.27
~291T/R L7z,

S. aureus T3 NY-198131.56ug/mlll EDBEICH
WT, 1ER 1 LRI R 6 1z, NFLX,

OFLX Ti30.39ug/mll L DORE CREEMAIED &
N7z%%, PPA 06.25,g/mlTIIITHERILIERTH
72 (Fig27). E.coli Ti¥ NY-198, NFLX & t*
OFLX 0.025ug/mlLL E BRI 35\ T, {EF 1BERI1%
T#7199.9% L) LA & 72, PPA Ti30.39ug/mlLL
T OBETRERRISED SN, FOERIZHEY
w3 h - 72 (Fig.28), P. aeruginosa T3 NY -
198, NFLX 8 X t* OFLX 03.13ug/mll L DBET
VERBEE IC RS L 2B ER A3 b lz, —F PPA
Ti312.5ug/mDER Th § D BB ER RO b
7213 TH -1z (Fig.29),
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Fig. 2. Sensitivity distribution of clinical isolates
of Staphylococcus aureus (40 strains)

Fig. 5. Sensitivity distribution of clinical isolates
of Streptococcus pyogenes (30 strains)
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Fig. 3. Sensitivity distribution of clinical isolates
of DMPPC*-Staphylococcus aureus (26 strains)
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Fig. 6. Sensitivity distribution of clinical isolates
of Escherichia coli (44 strains)
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Fig. 4. Sensitivity distribution of clinical isolates
of Staphylococcus epidermidis (43 strains)

Fig. 7. Sensitivity distribution of clinical isolates
of Klebsiella pneumoniae (42 strains)
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Fig. 8. Sensitivity distribution of clinical isolates

of Enterobacter aerogemes (34 strains)

Fig. 11. Sensitivity distribution of clinical isolates

of Proteus mirabilis (29 strains)
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Fig. 9. Sensitivity distribution of clinical isolates

of Enterobacter cloacae (29 strains)

Fig. 12. Sensitivity distribution of clinical isolates

of Proteus vulgaris (36 strains)
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Fig. 14. Sensitivity distribution of clinical isolates
of Providencia rettgeri (17 strains)

Fig. 16. Sensitivity distribution of clinical isolates
of Pseudomonas aeruginosa (42 strains)
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Fig. 15. Sensitivity distribution of clinical isolates
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Fig. 18. Effect of the concentration of horse serum on antibacterial activity of NY-198,
NFLX, OFLX and PPA against S. aureus (7 strains)
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Fig. 19. Effect of the concentration of horse serum on antibacterial activity of NY-198,
NFLX, OFLX and PPA against E. coli (7 strains)
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Fig. 20. Effect of the concentration of horse serum on antibacterial activity of NY-198,
NFLX, OFLX and PPA against P. aeruginosa (7 strains)
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Fig. 21. Effect of medium pH on antibacterial activity of NY-198, NFLX, OFLX and PPA
against S. aureus (7 strains)
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Fig. 22. Effect of medium pH on antibacterial activity of NY-198, NFLX, OFLX and PPA

against E. coli (7 strains)
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Fig. 23. Effect of medium pH on antibacterial activity of NY-198, NFLX, OFLX and PPA

against P. aeruginosa (7 strains)
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Fig. 24. Effect of inoculum size on antibacterial activity of NY-198, NFLX, OFLX and PPA

against S. aureus (7 strains)
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Fig. 25. Effect of inoculum size on antibacterial activity of NY-198, NFLX, OFLX and PPA

against E. coli (7 strains)
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Fig. 26. Effect of inoculum size on antibacterial activity of NY-198, NFLX, OFLX and PPA
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Fig. 28. Effect of NY-198, NFLX, OFLX and
PPA on viability of E. coli 444
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Fig. 31. Protective efficacy of NY-198, PPA, NFLX and OFLX against experimental respiratory
tract infection with K. pneumoniae DT-S in mice
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Fig. 32. Therapeutic efficacy of NY-198, NFLX, OFLX and PPA against experimental urinary
tract infection with Escherichia coli 444 ® in mice

®) Inoculum size was 3.8X10% CFU per mouse.
» Number of bacteria in the kidneys was measured 48 h after inoculation.
© MIC (pg/ml) using an inoculum of 10 CFU.
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Fig. 33. Therapeutic efficacy of NY-198, NFLX, OFLX and PPA against experimental urinary
tract infection with Pseud omonas aeruginosa E-2 ® in mice

® Inoculum size was 2.0X10¢ CFU per mouse.
» Number of bacteria in the kidneys was measured 24 h after inoculation.
© MIC (pg/ml) using an inoculum of 10¢ CFU.
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Table 5. Therapeutic efficacy of NY-198, NFLX, OFLX and PPA against
intraperitoneal infections in mice

. Challenge MIC (pg/ml)
Organism (CFU/mouse) Drug 07106 EDs (mg/kg)
NY-198 0.78 /6.25 4.424 (3.241-6.039)®
Staphylococcus aureus Smith 6.0x108% NFLX 0.78 /3.13 27.709 (19.419-39.306)
(8L Dso) OFLX 0.39 /1.56 3.935 (2.717-5.709)
PPA 12.5 /50 308.397 (220.435-432.014)
NY-198 0.025/0.025 0.641 (0.437-0.939)
Escherichia coli 444 1.3x108 NFLX 0.05 /0.05 7.703 (5.506-10.791)
(2000LDs,) | OFLX 0.025/0.025 0.835 (0.592-1.180)
PPA 1.56 /1.56 32.630 (22.628-46.892)
NY-198 0.2 /6.25 1.103 (0.861-1.413)
Kiebsiella pneumoniae KC-1 1.1x10¢ NFLX 0.2 /1.56 4.124 (3.154-5.408)
(40LDso) OFLX 0.2 /0.78 1.028 (0.786-1.349)
PPA 3.13 /50 45.995 (34.358-61.775)
NY-198 0.39 /0.78 1.152 (0.650-1.919)
Serratia maycescens T-55 6.5x108% NFLX 0.39 /0.78 4.138 (2.621-6.496)
(9L Dso) OFLX 0.39 /0.78 1.872 (1.323-2.641)
PPA 6.25 /6.25 11.589 (7.950-16.876)
NY-198 3.13 /6.25 20.148 (14.860-27.404)
Pseudomonas aeruginosa E-2 7.0x103% NFLX 0.78 /1.56 57.976 (43.406-77.281)
(500L Dso) OFLX 1.56 /3.13 26.051 (19.370-35.338)
PPA 25 /50 303.875 (231.635-397.252)
NY-198 0.78 /1.56 4.043 (2.925-5.604)
Acinetobacter calcoaceticus Ac—54 5.0x10¢ NFLX 3.13 /6.25 322.396 (237.782-438.508)
(8LDxo) OFLX 0.39 /0.78 8.242 (6.306-10.812)
PPA 100 />100 >500
2 : 95% confidence limits
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IN VITRO AND IN VIVO ANTIBACTERIAL ACTIVITIES OF NY-198,
A NEW FLUOROQUINOLONE

TaxesHi NisHINO, YosHikl OBaNa and Teruo TANINO
Department of Microbiology, Kyoto Pharmaceutical University, Kyoto

The in vitro and in vivo antibacterial activities of NY-198 were compared with those of pipemidic acid
(PPA), norfloxacin (NFLX) and ofloxacin (OFLX). The following results were obtained.

NY-198 had a broad antibacterial spectrum against Gram-positive and -negative organisms. The antibacterial
activity of NY-198 against clinically isolated organisms was slightly inferior to those of OFLX and NFLX, but
superior to that of PPA. All strains tested were susceptible to NY-198. The antibacterial activities of NY-198
and reference compounds were only slightly affected by the pH of the medium and inoculum size.

Strong bactericidal activity of NY-198 against all strains tested was seen shortly after drug addition.

Therapeutic efficacy of NY-198 against experimental intraperitoneal infections in mice was either compa-
rable or slightly superior to that of OFLX and superior to those of NFLX and PPA. In experimental respiratory
infections in mice, NY-198 demonstrated therapeutic efficacy inferior to that of OFLX but superior to those of
NFLX and PPA. Therapeutic efficacy of NY-198 against experimental urinary tract infections in mice was
comparable to that of OFLX and superior to those of NFLX and PPA.



