VOL. 36 S-2 CHEMOTHERAPY 99

NY-1987 #H B 2 1) SF4i
—in vitro B X O in vivo PLEER—

M- - KREX—- DU -EHREG - HEFX—
ERERR L PRFERH

L) FUANLK BRHES NY-198 ((£) -1-ethyl-6,8-difluoro-1,4-dihydro-7- (3-
methyl-1-piperazinyl) -4-oxo-3-quinolinecarboxylic acid hydrochloride) o in vitro 3 L U°
in vivo YiE{EA # norfloxacin (NFLX), ofloxacin (OFLX) # X U* pipemidic acid (PPA)
L HEEHE L, UTOBMEE

1. NY-198i37° 5 AMtE, EStEdiRts & RSHREHCHL, BEAVWIER~Z F742FL,
NFLX B X U* OFLX I3 ZRIENDIMA N 2R LT

2. EEFRSERRICAS 2B AT, NY-198i3 NFLX 3 & tf OFLX L IUZFRIEE DA 1 2R
L, PPA L VERTW/,

3. NY-19804isih i3sE 0Ny, SEEE S & CBILHEIC L )8 ) b -7, #iit pH
PERMERITET L7,

4. NY-198» MBC i3, MIC LIZZRIBETH -7,

5. NY-198i3~7 ZBEABRE FNICEWT, BORETRIFLHIRELRL, ZORERIZ
NFLX, OFLX 8 LUFPPA X WERTW,

72, 27 RRBERE FVACK T B IREBIRICE VT, NY-}QSIiﬁﬁEﬁEﬁB’J&%W@E%W
A%5iL, NFLX, OFLX 3 Xt PPA & NENHRERLT,

DlLED&ER L) NY-198i3 in vitro Ti3 PPA X VR ICENMENEZRL, NFLXBIU
OFLX Y RETH 7%, in vivo T3ROS T NFLX B I WX OFLX &k VENLZREZRL, &
OFlE LT LV ENSRIREND,

19624 I A BIER ) ¥ 7 ARV BER E TR, 0
ILERERORRBIZH T E L, #%ICpipemidic acid F COOH
(PPA)29»BAR X 1, SEEICE 1, norfloxacin (NFLX)

ENRRBICLN, SLICAREL RN ML ERV In

vitro i 712 RT b OB S AT B0, B 13, (\N N Hel

Vs in vitro BN R D, BICEORINS & UR ki HN\) F CeHs

CEN, RBENCRETIPOREUEDEARIER %

BigL, 7y RBRX /o ANVKUBBREET 5L CHs

AMETEAR LR, Fig 1l IcRT{L¥HEE2A T

5 NY-198% R L 72", Fig. 1. Chemical structure of NY-198,
AEi3 NY-1980 Mg 2 /0274 # NFLX, ofloxacin (#)-1-ethyl-6, 8-difluoro-1, 4-

(OFLX) 3 X U°PPA 21 BEL L TEELZNT, % dihydro-7-(3-methyl-1-pipeazinyl)

DEEPBET 2, -4-0x0-3-quinolinecarboxylic acid

hydrochloride.

n SR CAR L7 b %R L7z, PPA 3KH
I BSAHFE SUSE BRI bt L7z b 0% B L7,

1. A ). fEREK

NY-198(906ug /1fi/og), NFLX, OFLX (StHEB  BAMLEREESAREOMHEH S L CARERS



100 CHEMOTHERAPY

JUNE 1988

bk % BV 72, AEMER L2 EiIfRD ) HIZERRIIEES
KRB ERIGHE B EBRRER, Escherichia coli
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boRFZELTHERALYR,

3. BRFHEME (MIC) HiE
BRICEEE L 2w &) BALERE R SR HRE
EB LU A AR RS RS MR REE DI
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(MHB : Difco) Xi3 brain heart infusion broth
(BHIB : B7K) Hiz, #HERHRI10°CFU/mlE %2

Sy ICHR L, 37C, 18RERIIEHM, NIRTERE2E

BEL, BEFZ(BDOLNLWEZLEL->TMIC

L72. MBC ®#ilEid, MIC LI EOREBE D L EA 28
% 7c\» MHA X3 brain heart infusion agar (BHIA
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Table 1. Media used for pre-culture and MIC determination

Media * Organisms

For preculture

BHIB S. pyogenes

BHIB + 5% Fildes enrichment Haemophilus spp

GAMB Obligate anaerobes

MHB Other organisms
For MIC determination

BHIA S. pyogenes

BHIA +5 % Fildes enrichment Haemophilus spp

GAMA Obligate anaerobes

MHA Other organisms

*Abbreviations : BHIB, brain heart infusion broth (Nissui) s GAMB, GAM broth (Nissui) ; MHB,
Mueller-Hinton broth (Difco) ; BHIA, brain heart infusion agar (Nissui) ; GAMA, GAM agar

(Nissui) ; MHA, Mueller-Hinton agar (Difco).

Table 2. Antibacterial activity of NY-198, NFLX, OFLX and PPA against aerobic bacteria

MIC (pg/ml)

Organism NY-198 NFLX OFLX PPA
10¢ 108 10¢ 108 108 108 108 108
S. aureus FDA 209P JC-1 0.78 0.78 0.39 0.39 0.39 0.78 12.5 50
S. aureus Terajima 0.78 0.78 0.78 1.56 0.39 0.78 25 50
S. aureus MS 353 0.78 0.78 1.56 1.56 0.39 0.78 50 100
S. pyogenes Cook 1.56 6.25 1.56 6.25 1.56 3.13 | >100 >100
M. luteus ATCC 9341 6.25 12.5 6.25 12.5 1.56 3.13 100 >100
B. subtilis ATCC 6633 0.20 0.39 0.10 0.20 0.10 0.20 3.13 6.25
E. coli NIHJ JC-2 0.10 0.10 0.05 0.05 0.10 0.10 1.56 6.25
E. coli K-12 C600 0.10 0.10 0.10 0.10 0.10 0.10 3.13 6.25
K. pneumoniae PCI-602 0.05 0.05 0.05 0.05 0.025 0.05 1.56 6.25
S. typhimurium 11D 971 0.20 0.20 0.10 0.10 0.10 0.10 1.56 6.25
S. typhi 901 0.05 0.05 0.05 0.05 0.025 0.05 3.13 3.13
S. paratyphi 1015 0.05 0.05 0.05 0.05 0.05 0.05 1.56 1.56
S. schottmuelleri 8006 0.05 0.05 0.025 0.05 0.025 0.05 1.56 1.56
S. enteritidis G 14 0.20 0.20 0.10 0.10 0.10 0.20 3.13 3.13
E. aerogenes ATCC 13048 0.20 0.20 0.20 0.20 0.10 0.10 1.56 1.56
E. cloacae 963 0.20 0.20 0.20 0.20 0.10 0.10 | 15.6 1.56
P. mirabilis IFO 3849 0.39 0.78 0.10 0.20 0.39 0.39 6.25 6.25
P. vulgaris 0X-19 0.05 0.10 0.05 0.10 0.05 0.05 3.13 6.25
P. vulgaris HX-19 0.05 0.10 0.025 0.05 0.025 0.05 1.56 6.25
P. rettgeri IFO 3850 0.20 0.39 0.05 0.05 0.10 0.10 1.56 6.52
M. morganii IFO 3848 0.05 0.05 0.025 0.05 0.05 0.05 1.56 3.12
S. marcescens 1AM 1184 0.39 0.39 0.10 0.10 0.39 0.39 3.13 6.25

P. aeruginosa IFO 3445 1.56 3.13 0.78 3.13 0.78 3.13 | 12.5 25

P. aeruginosa NCTC 10490 0.78 3.13 0.39 1.56 0.39 1.56 6.25 50
P. aeruginosa PAO 1 1.56 1.56 0.39 0.78 0.78 1.56 | 12.5 12.5
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& U Bacillus subtilis D7 7 LRI L T0.20~
6.25ug/m> MICfE%RL, Z0HE f1id NFLX B &
U OFLX L IHZFRIBE TH -7, P. acruginosa & &L
75 st Icx LT NY-198i20.05~1.56ug/ml>
MIC f %55 L, NFLX, OFLX ¥ X t* PPA 3z hZh
0.025~0.78, 0.025~0.783% X 1f1.56~12.5u4g/mlT
H-o12,

Table 3 iICRSHHICHT 28EERL,

NY-19804iE /113 OFLX & (32 R% T, NFLX &
F U PPA ICHRTHNIDTH -7,

2. BERRABEMRICNT 2MED

1985~ 19864F. | UHFFEAf I Ml L 72 BE AR - BEPRS 598k
xd 5 NY-198041H 51 % NFLX, OFLX B U
PPA kH# L THIE L7, 29 MIC /76 & ) SERAER
N50% B & U90% 2 HIET 2BE (MICob & U
MIC,o) %EH L7252 % Table 4 1TRL7,

75 LB T Saureus 123t 5 MIC 446 13
NY -198 0.39~1.56xg/ml, NFLX 0.39~6.25xg/
ml, OFLX0.39~0.78xg/mlC, NY-198% OFLX (3
HZFEREE T NFLX AR0R% > T,

Staphylococcus epidermidisi=st L T b 12ZRUETMIC
537z NY-198 0.39~6.25¢g/ml, NFLX 0.39~25
ug/ml, OFLX0.20~3.13ug/mI'C NFLX o -BR{#EA*
NY-1983# & tf OFLX IciREWMER R L7z, Enter-
ococcus faecalis \=xt¥ % MIC 4713 NY-198 0.39
~50ug/ml, NFLX 0.20~100xg/ml, OFLX 0.20~
50ug/mlT S. aureus B L U° S. epidermidis Tt~ E
MR 1z NY-1983 & tf OFLX #*50ug/ml, NFLX %*
100ug/mle BfE#R L7, 72, PPAiIChSLT 54
BB ICA LT NY-1987016f5 L1 E&vs MIC{EZRL
72

75 AR Tt E. coli 1okt 3 MIC 24613 NY-
198 0.10~12.5¢g/ml, NFLX 0.05~12.5¢g/ml,
OFLX 0.05~6.25ug/mICI3IFRBEDHE N %R L
72

K. pneuwmoniae i3+ L Ti3 3 EAI L b MIC o1t
0.10~3.13ug/mlI T2 AL TH -7

Enterobacter cloacae {5t ¥ 5 MIC4 i3 NY -
198 0.10~12.5xg/ml, NFLX 0.05~25ug/ml, OFLX
0.05~6.25ug/ml, Enterobacter spp.\=5t3 2 MIC 5
Fitd NY-198 0.05~6.25¢g/ml, NFLX 0.05~3.13
ug/ml, OFLX 0.025~3.13ug/ml, CHEREICENT
3EA L LRBEDE N 2R L

Proteus mirabilisicxt$ 2MIC4IINY-198 0.20
~12.5ug/ml, NFLX 0.10~100¢g/ml, OFLX 0.10
~12.5ug/mlT NY-198% OFLX (2iJFFRIETH -
72, NFLX (3 FTHRMEH®0.10xg/mITH > 72hf, ERREIL

100xg/ml & NY-1983 & tf OFLX i b xEEZ R L
AR

Serratia marcescens \=xf L TIZ2ER T
Bkkic A~ MIC fEinsi {, MIC 463 NY-198 0.10
~12.5ug/ml, NFLX0.10~25ug/ml, OFLX0.20~
25ug/mlT, NY-198{3 OFLX ¥ & tf NFLX A%
DPE N ERLIZ,

%72, P. aeruginosal=xt LT b MICHE I & < MIC
A#IENY-198 0.10~50¢g/ml, NFLX 0.05~100
ug/ml, OFLX 0.10~50xg/mlT 3 &1 & b REE N
BhERLI

Haemophilus spp.DEZFANZH$ 2 MICI3FHIc
<, MIC 44613 NY-1988 X tf NFLX #%0.1~3.13
ug/ml, OFLX %%0.05~1.56g/ml CRIBEDHIE N %
RLTwW,

Acinetobacter calcoaceticus\=x$ 5 MICAIINY
-198 0.20~25ug/ml, NFLX 0.39~50ug/ml, OFLX
0.20~6.25u4g/ml T NY -198i3 OFLX Lt R E T
NFLX & DR Wil hERL7

Neisseria spp.D&%EHIcHT 5 MIC i3{E<, MIC
£7il3 NY-198 0.05~6.254g/ml, NFLX 0.10~50
ug/ml, OFLX 0.05~3.13ug/mlT NY-198i% OFLX
LRRET NFLX L W@ h 2Rl

Fi2, Ion7 T ABRMEEICHN LTS PPA X NY-
1987 4 &L B/ MICE% R L 72,

PED LS RAERRE LBERIBKRTIINY-
19812 S. aureus, S. epidermidis, S. marcescens, A.
calcoaceticus, Neisseria spp.i2xf LT OFLX & FRE
T NFLX & D3Il A 2R, hodkic LT
NFLX, OFLX tZFFBENHENZRLI £
TRTOBKICHNL, PPA L0 bERHEHEZRL
72

3. MBC

NY -198» MIC{& ¥ MBC{# ¢ B§ 4% % NFLX,
OFLX X UF PPA L H#: L T Table 5icRL 7z

BRI T 5 NY-1989 MBC i3 MICfA &
RL, HFLR1BENETHT,

4. HEFO MICHICRITTHE

NY-198.) MIC1{fi3, Fig.2 ~5icRmL72 &9 i3
WO, FEHES LUCRLEOTHMCL), 3LA
ERBI N o7z, 1o pH TR, 75 ARRHEH
KBTI THENNME T ED N, ThbHD
BRI NFLX 8 L WP OFLX I2DoW T L RIETH - 72

5. T RMRRAKREER

NY-198% in vivo Hig /1% NFLX, OFLX 8L U
PPA LI L T Table 6 iz L7z, BV 3 Eoomg
B 5 NY-1987 in vitro Hidi 5113, NFLX Bk
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Table 3. Antibacterial activity of NY-198, NFLX, OFLX and PPA against anaerobic bacteria
MIC (pg/ml)
Organism NY-198 NFLX OFLX PPA
108 108 108 108 108 108 108 108
B. fragilis GM7000 6.25 12.5 25 25 3.13 3.13 >100 >100
B. fragilis GAI-5524 12.5 12.5 25 25 3.13 3.13 100 >100
B. fragilis GAI-5942 6.25 12.5 50 50 6.25 6.25 >100 >100
B. fragilis GAI-5943 6.25 12.5 25 50 3.13 6.25 100 >100
B. fragilis GAI-5944 12.5 12.5 >100 >100 6.25 12.5 100 >100
B. fragilis 1010 12.5 50 100 >100 | 50 50 >100 >100
B. thetaiotaomicron GAI-6060 25 50 >100 >100 12.5 50 >100 >100
B. thetaiotaomicron GAI-6061 6.25 50 >100 >100 | 12.5 50 >100 >100
B. vulgatus GAI-6169 6.25 12.5 >100 >100 6.25 6.25 100 >100
B. distasonis GAI-6872 6.25 12.5 >100 >100 6.25 25 >100 >100
P. magnus GAI-6026 1.56 3.13 0.78 1.56 3.13 3.13 100 >100
P. anaerobius GAI-5980 1.56 6.25 3.13 6.25 1.56 3.13 100 100
C. perfringens PB6K 1.56 3.13 | 3.13 6.25 | 3.13 3.13 50 100

FOFLX LR T, REHFL 3R/ -7,

E. coli K-4001%%: =%t 3 3 NY -198 EDf i3
5.73mg/kg T, NFLX 02.8% OFLX 1. &EN=%)
BERL7. K. pneumoniae K-40278=2xt L T3,
NY-198% EDsfii39. 10mg/kg T, NFLX /3. 4f5FEh
2R %KL, OFLX L i3ZRETH 72, P. aer-
uginosa K-4022Fs 12+ L Tid NY-1987 EDs,fE i3
22.9mg/kg T, NFLX 02 . 5EFEN 2R %R L, OFLX
LD RRENT W2, 272, PPA EDHBETIE, NY-198
IEBHRICE W TH 6 ~2015EN R 2R L,

6. THORLITMBZRICT 3ARMR

EEBRN FTHBRRICHT 5 NY-198DEFENR 2
SRNAESPRIET A LIk, NFLX, OFLX B &
X PPA & HlBgat L7-&5R % Fig.6 ~ 8I1ZRL 7, E.
coli Bgnigt, NY-198#% 5B CIIHREFNILEN
HEEBOELH A LN, NFLX, OFLX 38 X UFPPA X
N LENT W,

K. pneumoniae BfnBA I b, NY-1981% 5843
BN SNERROFEI YA b1, NFLX, OFLX
BIUPPA L) L ENHRERL

%72, P aeruginosa B TI3, BAVERSII10ng/ke
LI CRMER 2R L2dt, OFLX 35873, 30me/
kel E TR 2BDT,

BhE1 g %) OBREREEHY1X10'CFU UTO~
v 2 EFEHE LTERD NY-1980 EDsof i3 Table
7R U2 &) i E. coli Baeicxt L Ti30.81mg/ke T,
NFLX »23f%, OFLX m4.2%, PPA DIMEENIE
BERL, K. prneumoniae Bifeixt L TH NY-1980

ED.,f# (30.65mg/ke T NFLX 0 12&, OFLX /3.0f%
B LU PPA n56fEENINRER LI, %72, P aer-
uginosa F&G I A L T 13 NY-198 EDsof# 32. 66mg/
kg T, NFLX 07.44% OFLX ®1.74%, PPA D 171&#E
nmRERLL,

m % =8

NY-198i3 75 LBBME, 7 N 7REEBEERE B L UK
SHFZ AT 7 LBHEICN L TREWRXZ PLE
RL, PENIE NFLX 5 L UFOFLX L FIRBETH >
7o %72, EEPROEEERICH L COIBEWIER~7 PV
ERLT

ZE T MICEIC RITTHETIE, 1S, EOHEE
B, BIUVMEDTRMC L 2HBIIA LN Lh o720,
s pH 755 LI T OBENIEA, MIC i3 7 7 AR
TEL otz CORERIZ NFLX, OFLX THRIETH
-7

—%, in vivo FENITB W CUIBEEABREERICH
WirgikkicH T 3 in vitoIE W NFLX B I U
OFLX k0 §{h -7z bdhb sd, NY-198i2, 0
RETENEMMEE TR LI, 2D L3, NY-198%
NFLX & tF OFLX & H#& L TREORIUEH R EF %
2k, MSABTEIENT VS L EEELBENDH
rrEZLNS,

72, RSBV Ti3, OFLX n#2 ~ 4 5N
RO R R RIEL, BRI L ) RBEBRETNT
InEHTH-

LIE, NY-198i3 in vitro T NFLX 8 X *FOFLX &
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Table 4. Antibacterial activities of NY-198, NFLX, OFLX and PPA against clinical isolates

Organism Drug MIC (g n_lD — 07
no. of strains) ‘ For 50% or 90%
¢ Range | of strains of strains
S. aureus (50) NY-198 0.390 ~ 1.56 0.53 | 0.88
NFLX 0.39 ~ 6.25 0.74 ‘ 1.56
OFLX 0.39 ~ 0.78 0.34 | 0.53
PPA 125 ~ 100< | 25.0 | 100
S. epidermidis (50) NY-198 0.39 ~ 6.25 | 0.56 | 1.10
NFLX 0.39 ~ 25 | 0.42 ‘ 3.60
OFLX 0.20 ~ 3.13 | 0.32 0.67
PPA 6.25 ~ 100< 10.6 [ >100
| ,
E. faecalis (50) NY-198 | 0.39 ~ 50 | 3.35 | 5.80
NFLX 0.20 ~ 100 ‘ 1.85 | 6.20
OFLX 0.20 ~ 50 1.30 ‘ 3.60
PPA 6.25 ~ 100< 100 >100
S— S B S
E. coli (78) NY-198 0.10 ~ 12.5 0.10 | 0.66
NFLX 0.05 ~ 12.5 0.082 0.58
OFLX 0.05 ~ 6.25 0.079 | 0.54
PPA 0.78 ~ 100< 1.30 ; 17.5
K. pneumoniae (50) NY-198 0.10 ~ 3.13 0.16 1 1.56
NFLX 0.10 ~ 3.13 0.15 1.40
OFLX 0.10 ~ 3.13 0.12 3 1.15
PPA 0.78 ~ 100< | 1.85 32.0
E. cloacae (24) NY-198 0.10 ~ 12.5 | 0.095 | 1.20
. NFLX 0.05 ~ 25 0.078 | 2.55
OFLX 0.05 ~ 6.25 0.070 | 0.95
PPA 0.78 ~ 100< 1.20 =100
Enterobacter spp. (21) NY-198 "0.05 ~ 6.25 050 | 2.50
NFLX 0.05 ~ 3.13 0.48 1 1.54
OFLX 0.025 ~ 3.13 0.28 1.00
PPA 0.78 ~ 100< 11.2 86.0
P. mirabilis (20) NY-198 0.20 ~ 12.5 0.20 | 3.13
NFLX 0.10 ~ 100 0.10 j 1.56
OFLX 0.10 ~ 12.5 0.16 : 2.45
PPA 0.78 ~ 100< 1.10 100
S. marcescens (60) NY-198 0.10 ~ 12.5 1.24 ) 7.00
NFLX 0.10 ~ 25 2.60 17.0
OFLX 0.20 ~ 25 1.37 8.00
PPA 1.56 ~ 100< 40.0 =100
P. aeruginosa (80) NY-198 0.100 ~ 50 2.05 N 10.0
NFLX 0.05 ~ 100 1.08 9.00
OFLX 0.10 ~ 50 1.95 00
PPA 1.56 ~ 100< 20.0 100
Haemophilus spp. (12) NY-198 0.10 ~ 3.13 0.085 0.34
NFLX 0.10 ~ 3.13 0.085 0.19
OFLX 0.05 ~ 1.56 0.080 0.18
PPA 1.56 ~ 100< 3.13 11.0
A. calcoaceticus (39) NY-198 | 020 ~ 25 | 045 | 7.60
NFLX 0.39 ~ 50 2.20 29.5
OFLX 0.20 ~ 6.25 0.29 4.00
PPA 3.13 ~ 100< 31.9 L >100
Neisseria spp. (25) NY-198 | 0.05 ~ 6.25 0.16 | 3.50
NFLX 0.10 ~ 50 0.24 5.60
OFLX 0.056 ~ 3.13 0.14 1.45
PPA 0.78 ~ 100 1.50 65.0
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Table 5. Comparison between MIC and MBC of NY-198, NFLX, OFLX and PPA
NY-198 NFLX OFLX PPA
Organism

MIC* MBC* | MIC MBC MIC MBC MIC MBC
S. aureus FDA 209P JC-1 0.39 0.78 0.20 0.20 0.39 0.39 12.5 12.5
S. aureus Terajima 0.39 0.78 0.39 0.78 0.20 0.39 25 25
S. aureus MS 353 0.78 0.78 1.56 3.13 0.39 0.78 50 >100
S. pyogenes Cook 3.13 6.25 1.56 1.56 1.56 1.56 | >100 >100
B. subtilis ATCC 6633 0.20 0.20 0.20 0.20 0.10 0.20 3.13 3.13
E. coli NIHJ JC-2 0.10 0.10 0.10 0.10 0.05 0.10 1.56 1.56
E. coli K-12 C600 0.05 0.10 0.10 0.10 0.05 0.10 1.56 3.13
K. pneumoniae PCI-602 0.025 0.05 0.05 0.05 0.025 0.025 | 1.56 3.13
S. typhimurium 11D 971 0.10 0.10 0.10 0.10 0.10 0.10 1.56 3.13
S. typhi 901 0.05 0.05 0.05 0.10 0.025 0.05 1.56 3.13
S. paratyphi 1015 0.05 0.05 0.05 0.05 0.025 0.05 0.78 0.78
S. schottmuelleri 8006 0.05 0.05 0.05 0.05 0.025 0.025| 0.78 1.56
S. enteritidis G 14 0.10 0.10 0.20 0.20 0.10 0.10 1.56 3.13
E. aerogenes ATCC 13048 0.10 0.10 0.10 0.20 0.10 0.10 3.13 3.13
E. cloacae 963 0.10 0.20 0.10 0.10 0.10 0.10 1.56 1.56
P. mirabilis IFO 3849 0.39 0.78 0.10 0.20 0.39 0.39 3.13 6.25
P. vulgaris 0X-19 0.05 0.05 0.05 0.10 0.05 0.10 1.56 3.13
P. vulgaris HX-19 0.05 0.10 0.05 0.05 0.025 0.025 | 1.56 1.56
P. rettgeri IFO 3850 0.10 0.20 0.05 0.10 0.10 0.10 1.56 1.56
M. morganii IFO 3848 0.05 0.05 0.05 0.05 0.05 0.05 0.78 0.78
S. marcescens 1AM 1184 0.39 0.78 0.20 0.20 0.39 0.39 1.56 3.13
P. aeruginosa IFO 3445 0.78 1.56 0.39 1.56 0.39 1.56 6.25 12.5
P. aeruginosa NCTC 10490 0.20 0.39 0.10 0.78 0.20 0.20 3.13 6.25
P. aeruginosa PAO 1 0.78 1.56 0.39 0.78 0.78 0.78 | 12.5 25

* pg/ml

Table 6. Protective effect against systemic infections in mice

. MIC EDso (mg/kg)
Organism Drug (pg/ml) (95% confidence limits)

E. coli K-4001 NY-198 0.10 573 ( 3.75 ~ 8.74)
NFLX 0.05 159 ( 9.69 ~ 26.0)

OFLX 0.10 10.0 ( 6.67 ~ 15.0)

(8.1x107) * PPA 1.56 108 (7.2 ~ 165 )

K. pneumoniae K-4027 NY-198 0.20 9.10 ( 5.99 ~ 13.8)
NFLX 0.10 30.9 (2.3 ~ 47.0)

OFLX 0.10 10.8 ( 7.19 ~ 16.1)

(4.5x107) * PPA 1.56 50.7 (35.0 ~ 73.6)

P. aeruginosa K-4022 NY-198 1.56 229 (17.0 ~ 30.9)
NFLX 0.78 56.4 (379 ~ 84.0)

OFLX 0.78 26.5 (19.4 ~ 36.1)

(4.25X10°) * PPA 12.5 164 (111~ 243 )

* Inoculum size (CFU/mouse)
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agar; TSA, tripticase soy agar.
Fig. 2. Influence of medium on the MIC of NY-198 (@), NFLX (A),
OFLX ((J) and PPA (V).
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Fig. 3. Influence of medium pH on the MIC of NY-198 (@), NFLX (A},
OFLX () and PPA (V).
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Fig. 4. Influence of inoculum size on the MIC of NY-198 (@), NFLX (A},
OFLX () and PPA (V).
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Fig. 6. Therapeutic effect of NY-198, NFLX, OFLX and PPA against experimental urinary
tract infection with E. coli KC-14 in mice.
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Inoculum size was 9.5 x 10 CFU per mouse. Number of bacteria in the kidneys was measured 48 h after inoculation.

Fig. 7. Therapeutic effect of NY-198, NFLX, OFLX and PPA against experimental urinary
tract infection with K. pneumoniae K-4027 in mice.
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Fig. 8. Therapeutic effect of NY-198, NFLX, OFLX and PPA against experimental urinary
tract infection with P. aeruginosa K-4022 in mice.

Table 7. Therapeutic effect against urinary tract infections in mice

. MIC EDs (mg/kg)
Organism Drug (pg/ml) (95% confidence limits)
E. coli KC-14 NY-198 0.05 0.81 ( 0.35 ~ 1.92)
NFLX 0.05 18.6 ( 4.56 ~ 76.1)
OFLX 0.05 3.42( 1.48 ~ 7.91)
(7.8x10%) * PPA 0.39 30.1 (150 ~ 60.2)
K. pneumoniae K-4027 NY-198 0.20 0.65 ( 0.16 ~ 2.69)
NFLX 0.10 7.87 ( 3.05 ~ 20.3)
OFLX 0.10 1.94 ( 0.82 ~ 4.62)
(9.5x10%) * PPA 1.56 36.3 (16.8 ~ 78.5)
P. aeruginosa K-4022 NY-198 1.56 2.66 ( 0.91 ~ 7.80)
NFLX 0.78 19.7 (107 ~ 36.2 )
OFLX 0.78 4.61( 1.73 ~ 12.3)
(5.0x10) * PPA 12.5 43.9 (18.8 ~ 102 )

* Inoculum size (CFU/mouse)
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BACTERIOLOGICAL EVALUATION OF NY-198

Eucui Okezaki, Koicar OnmicH, SHojt Koikg, YosHIE TAKAHASHI
and Encur MakiNo
Central Research Laboratory, Hokuriku Seiyaku Co., Ltd., Fukui

The in vitro and in vivo antibacterial activities of NY-198 ((+)-1-ethyl-6, 8-difluoro-1, 4-dihydro-7-(3-
methyl-1-piperazinyl)-4-oxo-3-quinolinecarboxylic acid hydrochloride), a new pyridone carboxylic acid deriv-
ative, were compared with those of norfloxacin (NFLX), ofloxacin (OFLX) and pipemidic acid (PPA). The
results are summarized as follows.

1. NY-198 showed a broad antibacterial spectrum against Gram-positive and -negative bacteria including
anaerobic bacteria. The antibacterial activity of NY-198 was equivalent to those of NFLX and OFLX.

2. Antibacterial activity of NY-198 against clinical isolates was higher than that of PPA and similar to those
of NFLX and OFLX.

3. Antibacterial activity of NY-198 was not influenced by kind of medium, inoculum size of bacteria or the
addition of horse serum, but decreased in acidic medium below pH 5.

4. MBCs of NY-198 showed values similar to the MICs against various species of bacteria.

5. The protective effect of NY-198 per os against intraperitoneal infection in mice was greater than that of
NFLX, OFLX or PPA. In urinary tract infection in mice, NY-198 dose-dependently reduced the number of
bacteria in the kidney, and the therapeutic effect of NY-198 was superior to that of NFLX, OFLX or PPA.

These results indicate that NY-198 is similar to NFLX and OFLX in in vitro antibacterial activity but
superior to NFLX, OFLX and PPA in in vivo antibacterial activity. Accordingly, NY-198 promises to be an
excellent oral antibacterial drug.



