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NFLX, PPA X UF NA #xBB3A| L L THBHRRETL
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Micrococcus luteus 28 775 LBBYEHE S. aureus,
S. pyogenes B & UF Bacillus subtilis |25+ LT, NY-198
13 0.2~3.13ug/ml> MICE%2RL, ZDILHENIZ
OFLX 0.1~0.78ug/ml$ X * NFLX 0.2~3.13ug/
ml& OFLX i2i3%%% 2 y D) NFLX L RRET,
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Table 1. Antibacterial activity of NY-198 against standard strains of bacteria

| MIC*(zg/ml)
Organism I } !

NY-198 | OFLX | NFLX PPA
S. aureus FDA209P JC-1 0.78 0.39 ! 0.39 12.5
S. aureus Terajima 0.78 ! 0.39 0.78 i 50
S. pyogenes Cook : 3.13 ’ 0.78 3.13 >100
B. subtilis ATCC6633 ; 0.20 0.10 0.20 6.25
M. luteus ATCC9341 ! 12.5 3.13 25 >100
E. coli NIHJ JC-2 0.20 L 0.10 0.10 1.56
E. coli K12 C600 0.20 0.10 0.10 3.13
K. pneumoniae PCI-602 0.10 0.05 0.05 1.56
S. typhimurium 11D971 0.20 0.10 0.10 1.56
S. typhi 901 0.10 0.05 0.05 1.56
S. paratyphi 1015 0.05 0.025 0.025 0.78
S. schottmuelleri 8006 0.20 0.10 | 0.10 1.56
S. enteritidis G14 0.05 3 0.025 ? 0.025 0.78
E. aerogenes ATCC13048 0.39 0.20 1 0.20 3.13
E. cloacae 963 0.39 i 0.20 0.20 1.56
P. mirabilis IFO3849 0.39 0.39 0.20 6.25
P. vulgaris 0X-19 ! 0.05 | 0.05 0.05 1.56
P. vulgaris HX-19 ‘ 0.05 ‘ 0.0125 0.025 1.56
P. rettgeri IFO3850 0.39 0.39 0.10 3.13
M. morganii IFO3848 0.10 0.10 0.05 1.56
S. marcescens IAM1184 0.39 0.39 0.20 1.56
P. aeruginosa 1F03445 1.56 1.56 1.56 12.5
P. aeruginosa NCTC10490 ‘ 0.78 0.78 1.56 6.25.
P. aeruginosa PAO1 | 1.56 1.56 0.78 ‘ 12.5

|

* By the agar-dilution method (inoculum: 10 CFU/ml)
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Fig. 2. Antibacterial activity of NY-198 against
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NY-198(30.78ug/mlic MICfEntE—27 #7xL, 6.25
pg/mITREICHEB LML L (Fig. 9, CHLED
OFLX, NFLX 8t t* PPA o MICfin¥—713, #
nZh0.39, 0.78, 12.5ug/mlERL7,

S. pyogenes 926k T2, NY-19833.13ug/mlic MIC
fint—7%mx~L, OFLX, NFLX, PPA 3 tt*NA
o MICfEDE—713% 1 £10.78, 1.56, >100, >100
ng/mcH-7 (Fig. 5),

S. pneumoniae 24¥kiZxF LT, NY-198(36.25,g/ml
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Fig. 5. Antibacterial activity of NY-198 against
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Fig. 8. Antibacterial activity of NY-198 against
E. coli (93 strains)
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ug/mUzMICIERD & — 2 #5588 & h 72, NY-198i2, PPA
B LU NA o#321E5a - FEEER L (Fig. 9).

Klebsiella oxytoca 568k b [AlRkIC, NY-198 MIC &
NE—27130.2ug/mlicR 51 OFLX, NFLX, PPA &
L UNAOMICIENE—713, #N#FN0.1, 0.1,
1.56, 3.13ug/miTH -7 (Fig. 10),
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Fig. 9.
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Fig. 10. Antibacterial activity of NY-198 against
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Enterobacter cloacae 100k 31T 2 BEEFMHTII,
0.39ug/mlic NY-1980BEZ# E— 27 »A 6, OFLX
BIWNFLX 00.2, 0.1pg/mlk %9, PPA, NA
?3.13, 6.25ug/ml Lk ViV IEEE 2R L (Fig
14),

P. mirabilis 996k T3, NY-198(30.39~0.78ug/ml
i MICfEnE—7 2R L7: (Fig. 15),
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0.2ug/mlE iEWITEESE 2R L7 (Fig. 16, 17),
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Fig. 15. Antibacterial activity of NY-198 against
P. mirabilis (99 strains)
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Fig. 16. Antibacterial activity of NY-198 against
P. vulgaris (99 strains)
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Fig. 17. Antibacterial activity of NY-198 against
M. morganii (50 strains)



VOL. 36 S-2 CHEMOTHERAPY 9
100 - 100
L 10°CFU/ml L 10°CFU/ml
S sof S 80 F
g T g T
s =
g 60 g 60 -
g NY.-198 PPA g | OFLX pPA NAP
& < 40 NY-198
=1 =)
.2 k] o
s 5
3 50

00125 0.05 02 078 313 125 50 >100

—
(=3
(=]

80

60

40

Cumulative percentage (%)

20

T R B |
313 125 50 >100

<0.0125 0.05 02 0.78

MIC (ug mD

Fig. 18. Antibacterial activity of NY-198 against
P. inconstans (88 strains)

100 ~
L 10°CFU/ml
80 |

60

N
(=]

o
<

Isolation frequency (%)

IA
S o
(=1
=
[y]
(3)]
S
1=}
&
o
N
o
Q
= KR

313 125 50 >100

100 -

- D oo
=] =1 (=}
T T T

o
=]
T

Cumulative percentage (%)

0.0125 0.05 0.2 0.78 3.13 125 50 >100

MIC (zg ml)

Fig. 19. Antibacterial activity of NY-198 against
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Fig. 20. Antibacterial activity of NY-198 against
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6 ¥, P. vulgaris 1 ¥k, M. morganii 2 ¥k, S. marcescens
42k % AU NARESAMEER (NADOMIC >12.54g/
ml) 2L TH, NY-198i3HEEEEH L T,

P. aeruginosa 99kICx LT, NY-19833.13ug/ml
2 MICEDOE—2 2/RL, ZDBRE THB%DEKRD
RE #HIE L2 (Fig.20), NFLX i3 OFLX B U*NY
-198 &£ FZEHReRimiEEE R L2, & 612, GM Witk
o+ 248D MICHE — 7 {#136.2548/ml T,
GM BZHRICH~2EREL$H 5 DD, GM ITH~
332 WHE N ERL: (Fig. 21).

Pseudomonas cepacia 51#Ti3, NY-198, OFLX &
UF NFLX (325pg/mlic, NA (350ug/mlizgivy MIC
DY —7 ZR LMD BRI X MIC 3% > T
72 (Fig.22), %8, #50%D kA PPA (2xF L T100
pg/mLl ko MICE%R L7z,

Xanthomonas maltophilia S50EkDEZ I T
NY -198/312.5ug/ml ic MICfE D ¥ — 7 2 7R L,
OFLX L REDHME N 28 L Twicht, NFLX B2
S7612 NA DFN L I3IR%E T, NY-1980#)1/4~1/8
DHE N TH -7 (Fig. 23),

Acinetobacter calcoaceticus 49ki=xt LT, NY-198
{2 OFLX ¥ [A#120.39ug/mlic MICEDO E—7 %7~
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Fig. 25. Antibacterial activity of NY-198 against
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Fig. 26. Antibacterial activity of NY-198 against
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Table 2. Bactericidal activity of NY-198 against standard strains
NY-198 OFLX NFLX PPA
Organism ‘ ‘ -

MIC \ MBC MIC MBC l MIC MBC MIC 1 MBC
S. aureus FDA209P JC-1 0.78 ' 0.78 0.20 0.39 0.20 0.39 125 125
S. aureus Terajima 0.20 0.20 0.20 0.20 0.39 0.39 12.5 | 25
S. aureus MS353 3.13 | 3.13 0.78 1.56 6.25 | 12.5 . 200 ‘ 400
S. pyogenes Cook 1.56 | 3.13 0.78 0.78 0.78 0.78 100 200
B. subtilis ATCC6633 0.20 © 0.20 . 0.20 0.20 0.20 0.20 . 3.13 6.25
M. luteus ATCC9341 6.25 6.25 1.56 1.56 12.5 25 . 100 200
E. coli NIHJ JC-2 0.20 ;| 0.20 0.10 0.10 0.10 0.10 1.56 1.56
E. coli K12 C600 0.10 = 0.20 ' 0.05 0.10 0.05 0.10 0.78 . 1.56
K. pneumoniae PCI-602 0.05 0.05 0.03 0.03 0.03 0.05 | 0.78 0.78
S. typhimurium 11D971 0.20 + 0.20 0.10 0.10 0.05 0.10 | 1.56 ; 1.56
S. typhi 901 0.10 } 0.10 f 0.05 i 0.05 0.05 ‘ 0.10 ‘ 1.56 ‘ 3.13
S. paratyphi 1015 0.10 | 0.10 | 0.03 : 0.05 0.05 ‘ 0.06 | 0.78 | 0.78
S. schottmuelleri 8006 0.20 0.20 | 0.10  0.10 0.10 0.20 ' 1.56 @ 3.13
S. enteritidis G14 0.05 0.0 | 0.03 0.05 0.05 0.05 0.78 } 0.78
M. morgonii IFO3848 0.10 0.10 ' 0.10 0.10 0.05 0.05 0.78 i 1.56
P. mirabilis IFO3849 i 0.39 1\ 0.78 0.20 0.39 0.20  0.20 ‘ 3.13  6.25
P. vulgaris 0X-19 ' 0.10 | 0.10 0.03 0.05 0.05 ; 0.05 | 1.56 . 1.56
P. vulgaris HX-19 0.05 | 0.05 0.03 0.03 0.03 ' 0.03 ' 0.78 1.56
P. rettgeri IFO3850 0.39 0.78 0.20 0.39 0.78 @ 1.56 | 12.5 50
E. aerogenes ATCC13048 0.39 0.39 ' 0.20 0.20 0.20 0.20 3.13 3.13
E. cloacae 963 0.39 0.39 0.10 0.20 0.20 0.39 6.25 6.25
S. marcescens IAM1184 0.39 0.39 0.20 0.20 0.20 0.20 1.56 , 1.56
P. aeruginosa 1F03445 1.56 . 3.13 0.78 3.13 0.39 3.13 6.25 100
P. aeruginosa NCTC10490 0.78 | 3.13 ‘ 0.39 1.56 0.39 1.56 i 6.25 } 50
P aeruginosa PAO1 0.78  1.56 | 0.39 0.78 0.20 0.78 | 6.25 ' 12.5

(MIC, MBC: pg/ml)

29),

2 bic, WA 7 LBHERED Clostridium  per-
Sringens 168k8 X U Clostridium difficile 2THRIZHT L
TNY-198i3, 2N ZN1.56pg/mlE & F25ug/mlic
MICED Y —7 #iRL, C. difficile \=xt4 23E NI
OFLX>NY -198>NFLX 7 il T & - 7= (Fig. 30,
3D,

3. MEER

EHERERICHR T 5 NY-1980) MICfE & MBCfE®
B9f% OFLX, NFLX XU PPA &It L T Table
21ZmL7, NY-1980 MBCEiz W31 d MICHE L
- TBY, P aeruginosa\=Bi+5 PPA DX
2\ T, OFLX, NFLX, PPA ic2wWwT 3 MICHE
& MBCE X DRICIZRERA L7z, Fig. 32,
33, 34T & 512, S. aureus Smith, E. coli ML4T07
B LU P. aeruginosa GN11189%kic Xt LT, NY-198(3

MIC Ll LB THIB O BE 5l % SEEE I HIRI L, 38V BREN
FHERDERD b Tz, 372 24B R8I BT, NY
-198%3 UL¥ OFLX, NFLX {3, 1 MICLILEDBET
MEOBEHMAMIIR b e 72,

4. REBEHCRETREFONE

Fig. 35127 & 912, 20, 40%DBMmMERMLY
NA o MICf#iz K& <L, PPA o MICHEL R
By a2@mAH AL N2H, NY-198Ti3 OFLX 8 &
U NFLX : [l MICHEDKE L EBNIA SN -
72

E#pHOEALIC &L D, NY-198, OFLX 8 & ¥
NFLX 3707 ) I TIRE AR m L 720 xt L,
NA (377 ) RITIRE h A L7z (Fig. 36).

EREHE BN REAE, SEAL LIS MICHE
MRRKE L kb ERMMA LN, ZDMEEITP. aer-
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Fig. 35. Influence of horse serum on MIC
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Fig. 36. Influence of medium pH on MIC
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Fig. 37. Influence of inoculum size on MIC
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Table 3. Frequency of spontaneous mutants resistant to NY-198
Organism | NY-198 OFLX  NFLX PPA NA
S. aureus FDA209P JC-1 <9.2x107° | <9.2x107° | <9.2x10° = <9.2x10° | —
E. coli NIHJ JC-2 <5.8x107® <5.8x10°® ‘F <5.8x107® ‘, <5.8x107? 2.9x10°8
K. pneumoniae PCI-602 <4.5x1078 } <4.5x107% | <4.5x107® |  4.5x10°® ©5.0x1077
S. typhimurium 11D971 I <1.8x107® ; 1.8x107° | 3.6x107® | 3.6x107? | 1.8x107?°
S. marcescens 1AM1184 1 <2.3x1078 | <2.3x107® | <2.3x1078 1.1x1077 ! 2.3x1078
M. morganii IFO3848 1 <5.2x107? | <5.2x107® | <5.2x107° 5.2x107® . 1.6x1078
P. aeruginosa 1F03445 > <1.2x10°® | <1.2x107® | <1.2x107® . <1.2x107® —_—
| i U L —
Selective concentration: 8 times the MIC value
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Fig. 39. Inhibition of E. coli KL-16 DNA gyrase supercoiling activity by NY-198
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L IDs, DLt % Table 4 1R L7z, IDsofETHERT 2
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Table 4. Inhibition of E. coli KL-16 DNA
gyrase superocoiling activity by
quinolonecarboxylic acids

BRBGESR T, OFLX, NFLX 8 X tf PPA L H#&

3L Table 5i5R L7z, Drug |  “HC 1D
S. aureus Smith BRI 5 NY-1980) EDsofif (kg/mD | (ug/mD)  |(x10"% mol/1)
136.66mg/kgC, OFLX ®7.07mg/kg& IHTIFRIZETH Y, NA 6.25 87.6 37.7
NFLX% 13 .4mg/kg & N &\ # 5" L 72, PPAIZ PPA 3.13 50.5 16.7
142.1mg/kgk NY-198% D i35 » i\ EDsofETH - NFLX 0.10 0.64 0.20
72 OFLX 0.10 0.80 0.22
E. coli MLATOTRYFEICx L, NY-198i31.45mg/ke CPFX 0.025 0.39 0.12
kv EDsofi#7R L, OFLX 01.38mg/ke & 12iZ[F% NY-198| 0.20 | 0.67 0.19
T, NFLX 93.91mg/kg?#31/3, PPA 29.3ng/ke®
#1/20TH -7,
Table 5. Protective effects of NY-198 on systemic infections in mice
1 ‘ 95%
Organism & Chtailc::: 8 | Drug b | (#I\g{/lxil) ; (m}zl/)l?g) confidenc/e limit
i (CFU/mouse) i | | (mg/kg)
S. aureus Smith | 2.2x10' ' NY-198 | 0.78 | 6.66 5.26—8.38
! with mucin | OFLX | 0.20 7.07 5.80—8.60
! . NFLX 039 | 13.4 9.95—17.0
11 | PPA E 12.5 | 142.1 112—180
E. coli ML4707 6.0x10’ | NY-198 0.20 | 1.45 1.18—1.84
' OFLX 0.05 1.38 | 1.10—1.74
‘ | ONFLX ' 0.05 .39 | 28453
| . PPA 1.56 | 29.3 ' 20.1—42.6
K. pneumoniae 3.4x10° : NY-198 0.20 1.78 ! 1.48—2.13
GN6445 | OFLX 0.05 3.06 | 2.42—3.88
NFLX |  0.10 6.25 |  4.718—8.47
PPA l 1.56 22.3 18.0—27.7
P. mirabilis 7.8x10° NY-198 0.39 1.39 1.11—1.73
GN4754 i with mucin OFLX | 0.20 | 1.91 1.49—2.45
’ NFLX | 0.39 3.81 2.64—5.01
PPA 12.5 32.5 23.0—42.1
S. marcescens 1.0x10° NY-198 3.13 14.4 11.6—17.8
GN7577 with mucin OFLX 1.56 30.2 23.1—41.5
NFLX 1.56 46.6 35.3—63.4
PPA 50 >200 —
P. geruginosa 6.4x10° NY-198 3.13 32.2 26.0—39.8
GN11189 with mucin OFLX 1.56 47.1 38.4—57.7
NFLX 1.56 57.7 44.0—76.5
PPA 25 >200 —

a) Adiministered intraperitoneally.
b) Single oral medication immediately after infection.
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K. pneumoniae GN6445 BffEicxf L, NY-198%
ED;sof#i31.78mg/kgeTH N, OFLX (3.06mg/kg) O 2
1%, NFLX (6.25mg/kg) ?3.51%, PPA (22.3mg/kg)
DIMED BN RE R L 12,

S. marcescens GN7577 BafiEIcxt L, NY-198
EDs,ff (214 .4mg/ke T, OFLX (30.2mg/kg) O 2 1%,
NFLX (46.6mg/kg) D 3fED5&WiEMEERL,

P. mirabilis GN4754 BEICxi$ 2 NY-1980
EDsofii31.39mg/kg T&H ), OFLX (1.91mg/kg) & i3iT
[RI% T, NFLX(3.81mg/kg) » 31%, PPA(32.5mg/ke)
D2HEDBEN R ER LT,

P. aeruginosa GN11189 BffEicxt L, NY-198{
32.2mg/kg 5 EDgofi 2R L, ZDEIZOFLXN47.1
mg/kg & D 1.50%, NFLX 957.7mg/kg k V) 2 f&EN %)
RTho7z

m & £

NY-198I3EB#EE Bk 5 & UERER P BERRD 7 5 L B,
77 LARMEEICHL, BIEWIEXRZ bUERL, #
DHiEEMEIZ NFLX, OFLX iHiZR%ZTH D), PPA
INEEPIENTW, LErLINsDHMEERIR
DMPPC it % S. aureus, GM iit ¥ P. aeruginosa ,
ABPCHiftE H. influenzae, & &2 NAf: Enterobac-
teriaceae DT L TOENTH -7z,

BREEIC RITTHE T, NY-1987miEsks &4
BEROIB LRI A L1, MEICHT 5 NY-1980%k
BEHER RNz, DMV ERBEFHERIIRRERK
BIROEBRRL L L TFREIN, $4bb, 8 MIC2H
WizigA NY-1981E 2 Bk HERBE H* 10 LI T T
#-72, GELLERT i3 NA, oxolinicacid ) DNA &
BRIEEERICBEL T, ThosnERIH E. coli D DNA
gyrase subunit A IZfEF LT DNA DX —s¥—2a A )L
{LEEEL, P TIZIDNAASKEZHET 2 LHEL
7210 DNA gyrase (3 DNA ORISR RTH-
T8N, DNAEYEICECES LT a2 &b, #E
WKWENBERTH D LEZ LNEY, HFHRREI N
FRERTH 5 NFLX 8 L OFLX iIcoW T, 2D
DNA gyrase DR —/x—a 4 ) v 7igtE2m < HET
2ENDbHP- T EY, A, NY-198b 0¥/ v [
#, DNA gyrase D 2—s3—2a4 ) o 7tk #5&  HE
L7, =@ DNA gyrase FE/ERA, NY-1980%&\ i1
HignEHL EZ S5,

NY-1987 in vitro i # G ¥ 13, NFLX B & U
OFLX L iZIZREH 5 iz bTN"ICH B DD, in
vivo @7 RBLBEEIRICEB W T NY-198i2, NFLX
X DN, OFLX kIiHTRED 2\ i3 Z HELED B
BURERLT CD LS 12 NY-198iI2 oW TN

LBHEMENE LN L3, NY-198DFE N7 in
vitro JEIEMES T T% L, NY-1980=7 X2 BT 3 5
\1 bioavailability’? % RBL TWwa &2 55, Ll
A, YHFZRATTI3 OFLX %%, BN/ in vitro HEIEN
K3 5 CPFX L L RIZD in vivo BRAPHENE %+ 7=
FTEVHIHEOELTE), ARDEREPE S &, NY
-198ix OFLX, CPFX L A, BRFEN X/ v o DT
BLENT in vivo =) RBLHEHEEET LD
2 bHh5,

DL HIINY-198 27 R & GRELIEICB W THE
N Bpsh R 2 R L7258, 2512 NY-198i3k M
BWTHENABRNEREE T 2B 705, BRE M
DT O RBBLFED AT 6, SEBYUECHLTD
BRZLHERNE %5 2 LHIIE SN D,
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IN VITRO AND IN VIVO ANTIBACTERIAL ACTIVITIES OF NY-198
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NY-198, a new oral difluorinated quinolone, is characterized by the presence of a C-methyl group at the 3-
position of the piperazine moiety. We compared the in vitro and iz vivo antibacterial activities of NY-198 with
those of ofloxacin (OFLX), norfloxacin (NFLX), and pipemidic acid (PPA). The results are summarized as
follows :

1) NY-198 had a broad spectrum, with strong antibacterial activity against both Gram-positive and - negative
bacteria. Its in vitro activity was similar to those of OFLX and NFLX.

2) NY-198 showed no cross-resistance with methicillin, gentamicin, ampicillin, and nalidixic acid.

3) The action of NY-198 was bactericidal.

4) Variation in medium pH, medium, inoculum size, and addition of horse serum had no effect on MICs of NY
-198.

5) The frequency of spontaneous mutation resistance to NY-198 was relatively low.

6) NY-198 strongly inhibited the supercoiling activity of DNA gyrase purified from E. coli KL-16.

7) In vivo antibacterial activity of NY-198 against systemic infections in mice was 2-to 4-fold that of NFLX
and 1-to 2-fold that of OFLX. '



