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PPA, MLX X D R T 72,

AM-715 (1-ethyl-6-fluoro-1, 4-dihydro-4-oxo-7-(1-
piperazinyl)-3-quinolinocarboxylic acid) ¥, ZAHRIE
BREetBWTARENTH X7 Y VREEMEAT
» 5, 48, BESHEICH T 5 AM-T15 @ in vitro 33 X
W in vivo L EVER %, nalidixic acid (NA)D, pipemidic
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AM-T15 i3 EHRISE, NA 28 —R3E, PPAIIKAAR
I, MLX i3{E&(b4E, gentamicin (ZEFHRFEN 5
SE5ERT

{ERE%

BREERE X CFE% R HE (19 2,000 £) 355
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ICR it~ 2 19418 %, | WAMEDH2Y, 17
15~30 Pt L=, BUMRE 113, E. coll MLA4T07, K.
pneumoniae GN6445, P. aeruginosa GN11189, S. mar-
cescens GN7577, S. aureus SMITH % fivy, =7 R JHIEN
R &, ¥KKlE, E coli ML4707, K. pneumoniae
GNG6445 T3, MUEHKI X6 MK, RAKSEL,
fho sk, MUK XU 4mEMEgicERsE Lk,
713, E. coli ML4707, K. pneumoniae GN6445 % 4 3l
ARK CRIT A M LS, {hoBidkix 5% mucin £
ts BHI broth (c#&il LAV A, M7 B o478
> LITcHFIELD-WILcoxon #:® (365 &, EDso fllis X U
95 % BRI E R =,

1L SERRRLER

1. RWMBICNT IR
AM-715 oFEMEKICT 2E H % i o NA FIE
HaenEIEL LTHEBRM L, 0% Tablel i

RLIc,

75 WGk o S, aureus 3 B T i3, AM-715 ©
MIC i 0.2~1.56 ug/ml, PPA i 6.25~50 pg/ml, MLX
1 3.13~12.5 pg/ml T3 - v %, NA (3 TERAJIMA ®T
25 pg/ml % 7+ D HTHOBKIZV T b 100 pg/miELE
CRBIER T & 7L M o 7=, Streptococcus pyogenes T
12, AM-715 i3 1.56 pg/ml o MIC %R U7s, thoR
#lizv ¥ b MIC 100 gg/ml LA ETH Y, BRIEERS
Irhhote,

—%, 75 LAYMEETI, P. aeruginosa % BR{ B
#i©, AM-715 @ MIC iz 0.025~0.2pg/ml TH Y,
PPA® 0.78~6.25 ug/ml, MLX ¢ 0.78~3.13 pg/ml, NA
7 0.78~12.5 pg/ml [ZBE~RV A E TR LI, SHIC,
P. aeruginosa 2 HicxtL, AM-715x 0.2, 0.78 pg/ml
o MIC #57%L, PPA, MLX » 3.13, 12.5 pg/ml iz~
103 ML) BBl h &R LT,

PEDXSiz, AM-T15 375 ABEN, BERICH

Table 1 Antibacterial activity of AM—715 against standard strains of bacteria

Organisms MIC (ug/mi)

AM-715 MILX PPA NA
Bacillus subtilis ATCC6633 0.10 0.78 3.13 3.13
Staphylococcus aureus E-46 1.56 12.5 50 >100
S. aureus FDA209P JC-1 0.20 12.5 6.25 >100
S. aureus TERAJIMA 0.39 3.13 12,5 25
Streptococcus pyogenes COOK 1.56 >100 >100 >100
Escherichia coli NIHJ JC-2 0.05 0.78 1.56 6.25
Klebsiella pneumoniae PCI-602 0.10 3.13 1.56 6.25
Serratia marcescens 11D620 0.05 0.78 1.56 6.25
S. marcescens 1AM1184 0.20 1.56 3.13 6.25
Pseudomonas aeruginosa IFO3445  0.78 12.5 12.5 >100
P. geruginosa NCTC10490 0.20 3.13 313 25
Proteus mirabilis IFO3849 0.10 0.78 6.25 12.5
P. vulgaris 0X-19 0.05 0.78 1.56 3.13
P. yulgaris HX-19 0.05 0.78 1.56 1.56
P. morganii IFO3848 0.025 0.78 1.56 1.56
P. rettgeri IFO3850 0.10 0.78 1.56 1.56
Enterobacter cloacae 963 0.05 0.78 1.56 6.25
E. aerogenes ATCC13048 0.10 0.78 1.56 3.13
Salmonella typhi 901 0.025 1.56 1.56 6.25
S. typhimurium 1ID971 0.10 0.78 1.56 6.25
S. paratyphi 1015 0.025 0.78 0.78 0.78
S. schottmulleri 8006 0.025 0.78 0.78 0.78
S. enteritidis G14 0.05 0.78 1.56 3.13

*MLX: miloxacin, PPA: pipemidic acid, NA: nalidixic acid



VOL. 29 S-4

CHEMOTHERAPY 3

Fig. 1 Antibacterial activity of AM-715
against 219 E. coli
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YEE, MEERE ¥ —0 BRI MKE Ay, AM-
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BRER3BE E. coli 219 BRORBZES D ' — 2 it AM-
715 ©0.025 pg/ml TH -7z, £D & & MLX 1 0.39
pg/mLPPA i1 1.56 ug/ml, NAZ 3.13 pg/ml iz = h Eh
E—27 &5 Lk, —F, #9107, ks, NA izt 1100
pg/ml DL EofttEE: R L7225, AM-715 X 1.56 pg/ml
T, RRLSHRORBF LML (Fig. 1),

K. pneumoniae 248 kD BREMSFH DO L — 213, AM-
715 © 0.1 pug/ml, MLX < 1.56 pg/ml, PPA < 3.13 pg/
ml, NA ¢ 6.25 ug/ml C¥ -7, 0.2 pgg/ml ¢ AM-715
X 2RED 0 R EEIEL, 7 3.13 pg/ml T 2D
BERMEIE L, —F, NA LT 100 #g/ml Ll ko
MIC % 7~ miEEHK 109, F4E L T iz (Fig. 2),
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Fig. 2 Antibacterial activity of AM~715
against 248 K. pneumoniae
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Fig. 3 Antibacterial activity of AM-715
against 50 P. mirabilis
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Fig. 4 Antibacterial activity of AM-715
against 152 Proteus ‘indole (+)
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Indole-positive Proteus (P. vulgaris, P. morganii, P.
rettgeri, P. inconstans) 152 R0 B2 ED ©'— 7 X AM-
715 ©0.05 pg/ml iz b, 0.39 pg/ml < 90%, DD T
FH#MLIEL, MLX,PPA,NA X b 43V HEHETL
7= (Fig. 4),

T, BfMABRECREAEL LTERSA, $<0
B-5 7 & nETEMRICTE R RT S. marcescens 160 £
DRZHNF D — 71X, AM-715 0.2, 1.56 pg/ml
DM ETRL, MOBEBLIIREB -0 Thote
%3, 3.13 pg/ml TP 95 DBROBE LML, —
%, NA zBwTix, MIC 100 ug/ml PL_Eoffteekas
20% LI EFFEL TR Y, PPA, MLX iz §, it k2 8
b hi- (Fig. 5),
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13, —PRDMIE b % 5 h iAo o (Fig. 6),

P. aeruginosa 232 kD RBEZELK/FH O — 21X, AM-

Isolation frequency

Cumulative percent of strains inhibited

Isolation frequency

Cumulative percent of strains inhibited

0
<0.0

Fig. § Antibacterial activity of AM—-715
against 160 S. marcescens

100

wn
(=]

wn
(=]

F

100

50

£0.0125 0.05

50

0,
<0.0

125 0.05

(%)

~0.78

3.13
Drug concentration (ug/ml)

0.2 125 50 100 >100
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Fig. 7 Antibacterial activity of AM-715
against 232 P. geruginosa
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Fig. 8 Antibacterial activity of AM-715
against 297 S. aureus

(%)
100

MLX

sok AM-T715

Isolation frequency

0

é0.0ng)S 005 0.2 0.78 3.13 125 50100 >100

Drug concentration (ug/ml)

2 100

3

2 AM-715/ MLX| PPA/ |NA
o

(<]

= S0f

g

&

£

5

3

E

6 0 1 T I I S
<0.0125 0.05 0.2 0.78 313 125 50100 >100

Drug concentration (ug/ml)

Fig. 9 Antibacterial activity of AM-715
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Table 2 Antibacterial activity of AM—715 against various species of clinical isolates

Speci No. of MIC,, (ug/m)* MIC,, (ug/ml)*
pecies strains

AM-715 MLX PPA NA AM-715 MLX PPA NA
E. coli 219 0.02 0.28 1.32 2.79 0.04 0.36 2.05 4.40
K. pneumoniae 248 0.08 1.56 2.24 4.68 0.10 2.35 2.8S5 5.80
Proteus mirabilis 50 0.04 048 2.25 4.00 0.05 0.63 2.80 5.70
Indole positive Proteus spp. 152 0.03 0.34 1.57 4.10 0.09 0.52 3.00 5.80
Enterobacter spp. 130 0.04 1.05 1.59 3.65 0.08 1.90 6.25 5.80
C. freundii 64 0.05 NT** 2.25 7.00 0.14 NT 17.60 200
S. marcescens 160 0.16 0.58 2.55 2,65 0.88 2.20 54.0 23.0
P. aeruginosa 232 029 13.2 104 >100 0.38 235 17.0 >100
Salmonella spp. 199 0.04 NT NT 2.55 0.0 NT NT 4.00
Shigella spp. 150 0.02 NT NT 1.15 0.02 NT NT 1.50
Haemophilus influenzae 21 0.03 NT NT 0.71 0.04 NT NT 1.10
S. aureus 297 0.71 4.25 14.5 48.0 1.10 5.10 21.0 71.0
S. epidermidis 64 036 13.0 148 33.0 0.54 22.5 20.0 42.5
Streptococcus pyogenes 80 0.99 55.0 61.0 >100 1.60 77.0 86.0 >100

*MIC,, and MIC,, represent the concentrations required to inhibit to the growth of 50% and
75%, respectively, of the total number of strains usecd.
**NT: not tested

Fig. 10 Antibacterial activity of AM-715
(_%) against 80 GM-resistant P. aeruginosa
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Fig. 11 Bactericidal activity of AM-715§
and NA against 25 strains of E. coli
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Fig. 12 Bactericidal activity of AM-715
and NA against 25 strains of P. aeruginosa
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& MIC LizEFEHNED bl (Fig. 12),

AR o TR R IET AM-T715, PPA, NA 0%
PABROHB X Y BB L, Fig. 131 AM-715 0 E.
coli ML4707, K. pneumoniae GN6445, P. aeruginosa
NC-5 #RBE L LEBR0EFROHBOKMEE TR L
7eo

E. coli MLA707, K. pneumoniae GN6445 Tz MIC
WEECEOWIER SELICIME 72 R P. aeruginosa NC-5
T3 108 cells/ml DIEEE Tixd 5235, 24FHBICHH
AR bR, MRV PPA, NA ticiz iR U

1 ll__ 1
8§ '"24 2 0 2

' ] I___ 1 { ! L M|
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Time(hr) Time(hr)
Bi#R & — v &R L (Fig. 13),
5. MIC,MBC [zRIZTHEFROZE
EMERICX 5 MIC, MBC o%§i%, E. coli ML
4707, S. marcescens GN6486, P. aeruginosa NC-5 o 3
BEAVWTRA LR, WThokkTd, MIC, MBC
~OEBEBEORBILBEHINE {, #HITAM-T1S 134k
D 3 ANz gk LEFIA/N & 52 - 7= (Table 3, 4, 5),
6. 507, ESEMELRE (IDso)
MROVEEMROFEAINEZ L B Y, X0 ERI
FAOTEERAERET 5 BT S0 SEFHLE ¥ B 5
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Table 3 Effect of inoculum size on MIC and MBC of AM-715, MLX, PPA and NA
E. coli ML4707

Inoculum size AM-1715 MLX PPA NA
(cells/m)  MiC* MBC* MIC MBC MIC MBC MIC MBC
2x10° 0.1 02 313 125 313 25 125 50
2x107 0.1 01 039 0.78 156 3.13 625 6.25
2x10¢ 0.1 01 039 078 156 156 3.13 3.13
2x10° 005 005 039 0.39 156 156 1.56 1.56
2x10° 005 005 039 039 156 156 156 1.56
2x10° 005 005 039 039 156 156 156 156
2x10? 005 005 039 039 156 156 156 156

Medium: ABM 3 (Difco) *: ug/ml

Table 4 Effect of inoculum size on MIC and MBC of AM-715, MLX, PPA and NA
S. marcescens. GN6486

Inoculum size __ AM-=715 MLX PPA NA
(cells/ml) MIC* MBC* MIC MBC MIC MBC MIC MBC

1x107 0.78 156 156 125 125 100 6.25 100
1x10°¢ 039 039 078 6.25 6.25 25 6.25 S0
1x10°% 039 039 039 078 6.25 25 3.13 6.25
1x10* 0.2 039 039 039 625 125 3.13 6.25
1x10° 0.2 039 039 039 313 125 3.13 3.13
1x10? 0.2 0.2 039 0.39 313 3.13 313 3.13

Medium: ABM 3 (Difco) *: pg/ml

Table 5 Effect of inoculum size on MIC and MBC of AM-715, MLX, PPA and NA
P. aeruginosa NC-5

Inoculum size  AM=715 MLX PPA NA
(cells/ml) MIC* MBC* MIC MBC MIC MBC- MIC MBC
1x107 0.78 3.13 50 >200 50 200 >200 >200
1x10°¢ 0.78 3.13 25 50 25 25 >200 >200
1x10° 039 0.78 25 25 125 125 200 >200
1x10° 039 0.78 125 25 125 125 200 >200
1x10° 039 0.78 125 25 125 125 200 200
1x10? 039 0.78 125 125 125 125 100 100
Medium: ABM 3 (Difco) *: ug/ml
BN KATOY LItk VR &S iz, Tiabb, kD HEAEAE LTV,

MIC HIZX 2 EARRFITREL TR Y, REKOR
B ERMICHET 2 Z LRRBECH -2, Z0FiE
PRAWT, HRERE L LT E. coli ML4707, P. aeruginosa
NC-5 #4EH L, AM-715 @ IDso fiz Rz, FEEX
Fig. 14 12,7 L 72 4%, AM-715 ix E. coli ML 4707 ¢
0.014 pg/ml k3% /& 7z IDso fER SR L, fhlich
B L 36~70 (55 W &~ L7z, P. aeruginosa NC-
S5IZBWTYH AM-715 @ IDso fEix 0.21 pg/ml ¥ MLX,
PPA izl L3104, NA iz L Ti3# 1000 & 4, 38\

7. ROAKRBREBEIINT DEMUHR

AM-715 Lot BIED in vivo HEERE, <=7 %
HERRRBY T3+ B AR E THE R L iz (Table 6),

E. coli MLAT07 ¢i3, AM-715 o> EDsp f#i1 5.0 mg/
kg7, MLX X v #54f% PPANA XD LHTHESC
hi-a B 2R LTz, K. pneumoniae GN6445 &ijumn
BaY, E coli LRERMANCHEL 3~6 (EEN a5k
PHERTH o

P. aeruginosa GN11187 T i, AM-715 » EDso {Hix
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Fig. 14 ID,, of AM-715, PPA, MLX and NA against £, coli and P. geruginosa
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Table 6 In vivo antibacterial activity of AM—-715 agaist systemic infections in mice
; limit
Organisms C?:el{fs/ 2‘!‘;,‘;” Drugs  MIC(ug/ml) ED*,,(mg/kg) 7% c?;f;%:)” m

AM-1715 0.05 5.0 45 — 5.6

E. coli 1.3 x 107 MLX 0.39 19.8 179 - 215

ML4707 ' PPA 1.56 35.4 325 - 383

NA 3.13 34.8 32.1 - 375

AM-1715 0.0 4.6 35§ - 55

K. pneumoniae 1.4 X 107 MLX 0.39 14.1 10.6 - 16.1

GN6445 ’ PPA 1.56 29.1 25.2 - 345

NA 3.13 28.4 25.0 - 321

AM-1715 0.78 27.1 259 - 29.1

P. aeruginosa 48 x 10* MLX 25 107 76.1 — 146

GN11187 (+mucin) PPA 25 200 176 - 224

NA >100 364 307 - 546

AM-715 0.78 449 374 — 514

S. marcescens 2.2 X 108 MLX 6.25 78.6 64.4 — 88.7

N7577 (+mucin) PPA 25 435.7 363.8 — 603
NA >100 >800

AM-715 0.78 30.6 239 - 419

S. aureus 3.0 X 10¢ MLX 12.5 98.4 65.9 — 141.5

SMITH (+#mucin)  PPA 12.5 183.4 110.6 — 286.9

NA 25 503.6 208.1 - 1,000

*50% effective dose
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IN VITRO AND IN VIVO ANTIBACTERIAL ACTIVITY OF AM-715

AKIRA ITo, KEUI HIRAI, MATSUHISA INOUE and SUSUMU MITSUHASHI

Department of Microbiology and Laboratory of Drug Resistance in Bacteria,
School of Medicine, Gunma University, Maebashi

Invitro and in vivo antibacterial activity of AM-715, a new nalidixic acid (NA)-analog synthesized in the laboratory
of Kyorin Pharmaceutical Co. Ltd., were examined using various species of clinical isolates.

The results are summarized as follows.

1) AM-715 showed a broad spectrum of antibacterial activity against gram-negative and gram-positive bacteria.

2) AM-715 was more active than NA, pipemidic acid (PPA) and miloxacin (MLX) against gram-negative bacteria,
and especially, this compound was 4 times more active than gentamicin against Pseudomonas aeruginosa.

3) Most NA-resistant strains of bacteria were susceptible to AM-715, and cross-resistance between AM-715
and NA was incomplete.

4) AM-T15 displayed bactericidal action at its minimal inhibitory concentrations against various species of
bacteria. Minimal bactericidal concentrations were found to be near the MICs

5) The in vivo effectiveness of AM-715 by the oral route was greater than that of NA, PPA and MLX against
systemic infections in mice with gram-negative and gram-positive bacteria.



