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AT-2266 2 P8-3 % gAY 3R {i

THEFRE - AARE - PIRTER - A EPRIE
SRR T A B

FLVAREF AR AT-2266 1B 5 MIBN ¥ A9FF(Hi % Pipemidic acid (PPA) & Norfloxacin
(NFLX) #HB3: LTRNL, UToRKLYBI.

1. AT-2266 (37 5 »[Btk, AR S ORI LIBLEVHIBA <27 b5 A %47 L,
NFLX & i2FRROME N ¥R L1

2. BRSO T 2 RZMNA TS, AT-2266 1 PPA L hBhicHiEHLXRL, *1
Staphylococcus aureus, Klebsiella pneumoniae 3s L UF Serratia marcescens (% L Tit NFLX
LI RBRD E % ;R L7chs, Streptococcus pyogenes, Escherichia coli, Enterobacter
spp., Proteus mirabilis, 4 v ¥V —ABMED Proteus spp., Haemophilus influenzae IsX ¥
Pseudomonas aeruginosa (%t LTIt NFLX OFhs AT-2266 iR 2EREHENILBRITFTH
stme LML, Acinetobacter calcoaceticus \Zxf3AHE NI AT-2266 DFH NFLX &~
2ERERN TV

3. MENCRTTHERFOMETIL, it pH A 742 VRIT, ¥ BEERHD LB
HENLCPRIF LR BEAR R Lo BMHFRM L 2HEHNOERILIE L A LR BN -1

4. S. aureus, E.coli, K. pneumoniae, S. marcescens, P. aeruginosa ¥s XU A. calcoaceti-
cus OWFMBCRITT HBYRALCER, VWTFhoBEKICKVTY 1 MIC BE CREFER%Y
AL

5. {(THEEBEEEC XS BRBBREY To7ct oA, S aureus (Tt L Tit AT-2266 00.78 g/
ml YfEACEE DL, E. coli izxt LTI 0.05 pg/ml THEHOMBEBLEEH, P.aeruginosa iz
LTI 1.56 pg/ml DREN S MRILL - EHEMICERY, T LT, A calcoaceticus iZxfL
Tl 1.56 pg/ml DREN HRALE - B RILE I Th ThBE SN,

6. < AERILSHFRYFFICRT5 AT-2266 DIGEEY 75 sBMHE L#kE 7 5 ABM%R
BHRICOWTIRA LR, AT-2266 12 b3 N TORYPUECH LT ERBEHRERL,
ZORFIL PPA S LU'NFLX L B> T ieo ¥, BEEEOMME X OCBRREROWAIT
X b, AT-2266 O EDso fEIMETTH5AERL, WTFhOREFCEWTH PPA 3 LU NFLX
XD EEERRLI.

7. KRMRBBREIECHN T HRDRE L HHERROHRT BRI LIcER, AT-2266 (%
BERERECHEHEMA ¥, PPA 3 XU NFLX X REFABREZR LIS

8. FERMIMERRIEIC ST 5 ARMHRE TIIEMNLBR LR T LHIT, ERREITHPNERROR
PEIRL, XORFEIL PPA 15 XU NFLX KE~AEN TV o

9. FhiYe~ A% T AT-2266, PPA 3s XU NFLX ¥ 3s L O FiPBE > RIE L1
KR, AT-2266 3s X U° PPA (Z$EPIREEICH ~ITAIRE S 2 FEREE A » oo THICH L NFLX
ZERBEDRE Th -1 T, AT-2266 (X NFLX ICHANE — 7 Ry CILMmMERHT 4 15, fifich
TR7IEOREVEYHBREL TR LT

AT-2266 12K B AHEHKA S AHRRMC VL THBE N e LEEEOEH ¥ R oK TH D, AT-2266
IHL €0 F v h R BRERICERERITH 5o b MR 2 B & 36 Fig. 1 €At L 7o

{3442 1-ethy1-6-fluoro-1,4-dihydro-4-oxo-7-(1-pipe- FHIOFBILY 5 AR S XU 7 7 ARERICH L TR
razinyl)-1,8-naphthyridine-3-carboxylic acid G, % DK RACHEOCHENEZRL, BORSCL > T EBI-BERDREY
RO HFRIL CisHiFN4O3-32H0, 4 F&ix 347.35 T, A RTZETHDHEVDNRTWAY s Tiebh, KD LY Fvp
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Fig. 1 Chemical structures of AT-2266,
Pipemidic acid and Norfloxacin
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AEVBERBRAENTHS Nalidixic acid, Piromidic acid
F X PPA TiT, HEE HEIN §b o 1o S. aureus, S.
pyogenes }s L% P. aeruginosa 1t XX L Td AT-2266 i
invitro R X invive KK\ CTHEWHENZ 7T ahT
Who &M, biubilk PPAMY x NFLXY H#EL LT,
AT-2266 (B4 5 M« DRIBRF MR MI% 17 - FeD TRET Do
1. RBiIHG L URBHZ

1. {EREY

AT-2266, PPA 3 X O° NFLX 2\ hd Affios 6
MIcERT AV

2. JIEAN7 7 A

BEREFED 7 5 AGHEISK E 7 7 A BR34BT
THRBENMEIIFIEEEIC sensitivity test broth
(STB;Eiken) %, RZMAIEIZIE sensitivity test agar
(STA ; Eiken) ¥ A\, BAILFREFSR/NREHEIL
BE (MIC) BIEED I8 UTRDT, 7ofEL, Strepto-
coccus JBI¥: X ° Corynebacterium diphtheriae (1. 10
% ERiHEMP A Heart infusion agar (HIA ; Nissui)
R, 37C 20 BfulssE®IC, ¥7-, Neisseria |{iL
1% D¥|41 supplement (Eiken) #fnx - GC agar
(Nissui) %\, 37°C 48 Befllm — v 7 55T MIC
TR T L THKMERLLRCHT 5 MIC flEIiL
GAM agar (Nissui) A\~ anaerobic system (N; : 80
%, CO2:10%, H.:10%) NT37°C, 24BsRIEi<SS
FH% D MIC &R,

APR.1984

3. MR MRk DRGSR A

SR AT D & )Mt Ko BBk DR LI 10° cells/ml
DR 1 AeFY HMHR £ LT o RRPFRAR
BT X bR,

S. pyogenes ¥ Wi¥EH = 10 % /S M%IN tryptosoya
broth (TSB ; Nissui) %, MZHENECIX10% KB
My HIA 85 BV, H. influenzae \3RPERIZ S
% Fildes enrichment fn TSB ##ti%, MZHEMTEC
13.5% Fildes enrichment fig HIA &b % v 7ce 20
b RV LRTSE B TSB Kith%, MEEZERREICIL HIA
i VT

4. HEHCRITTHEETFOLR

N BT84 pH, KlnikEsmrc b0 #MEH
FEoOW BT S. aureus 209-P JC, E. coli NIH JC-2, K.
pneumoniae KC-1 33 X U P. aeruginosa E-2 % XB#
& LT STA ¥ A - R PRERE TRI L1

IR L\ 2 & b ERE RN 10° cells/ml TfT»
1o

5. WEmMBRCRITTEER

TSB E2ihC 37°C, 18Bpf1#%%& L1 S. aureus Smith,
E. coli KC-14, K. pneumoniae KC-1, S. marcescens
T-55, P. aeruginosa E-2 ¥s XU A. calcoaceticus Ac-
54 ZRRBREL L, “hbHDHEER LB % Heart in-
fusion broth (HIB ; Nissui) THFRL-H, # 3 Bk
B Lo B 0E (]9107 cells/ml) (&« DBRED
ErEH €, 4% COEBRRYERNCHE
L7

6. JEREE

S. aureus 209-P JC, E.coli K-12, P.aeruginosa
E-2 3 X OF A. calcoaceticus Ac-54 D5t PIEHIOHE
W% (#3107 cells/ml) # A5 4 F# 5 A LoD AT-2266 %
BARTZ AN 2 ERECBERL, H-—F 7 ABET
257 4 v THAK, 37C THERL, (XSS (B
X, FEEx1000) AV THOBBE L BE LIS

7. =y AR HRYLECK T HARBHR

1) 1EHECRT5EERSRE

(ERBM IR ddY ~ v A (4588, 18~21g) %A
W, 1BEI00CEE Lico RRPEE LTHW I S aureus
Smith, E. coli KC-14, K. pneumoniae KC-1, S.mar-
cescens T-55, Proteus morganii No. 101, P.aeru-
ginosa E-2, 15878, 15426 ¥ X U* A. calcoaceticus
Ac-54 {3 nutrient broth (NB ; Nissui) C37C —&¥
%, NBEHITHREITV, FRD 6% gastric mucin
(Orthana - Kemisk - Fabrik-A/S) L& L8, £0
0.5ml &= ARBREPIC BEME LTc, B4EEAE 2 B[R I
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Table 1 Antibacterial spectrum (Gram-positive bacteria) (108 cells/ml)
MIC (ug/ml)
Organism e
AT-2266 PPA NFLX
Staphylococcus aureus 209-P JC } 0.78 12.5 0.39
Staphylococcus aureus Smith 3 0.78 12.5 0.39
Staphylococcus aureus Terajima 0.78 25 0.78
Staphylococcus aureus Neumann 0.78 25 0.78
Staphylococcus aureus E-46 ‘ 0.78 25 ( 0.78
Staphylococcus aureus No. 80 | 0.78 50 0.78
Staphylococcus epidermidis 1 3.13 200 3.13
Streptococcus pyogenes S-23* 12.5 200 3.13
Streptococcus pyogenes Cook* 50 200 1.56
Streptococcus pyogenes C-203* \ 12.5 200 3.13
Streptococcus faecalis* ; 50 800 100
Streptococcus pneumoniae type 1* 12.5 400 3.13
Streptococcus pneumoniae type 11* ' } 25 200 6.25
Streptococcus pneumoniae type I11* 6.25 400 3.13
Corynebacterium diphtheriae™ 3 3.13 12.5 1.56
Micrococcus luteus ATCC 9341 j 25 100 25
Bacillus subtilis ATCC 6633 ‘ 0.39 6.25 | 0.39
Bacillus anthracis 1 0.78 12.5 0.39

Medium : Sensitivity test agar(Eiken) *Heart infusion agar supplemented with 10% horse blood

Table 2 Antibacterial spectrum (Gram-positive bacteria) (108 cells/ml)
MIC (¢g/ml)

Organism ’ .
‘ AT-2266 | PPA ! NFLX
Staphylococcus aureus 209-P JC 0.39 12.5 ; 0.19
Staphylococcus aureus Smith 0.39 6.25 0.19
Staphylococcus aureus Terajima f 0.39 12.5 } 0.39
Staphylococcus aureus Neumann i 0.39 12.5 0.39
Staphylococcus aureus E-46 0.78 12.5 0.78
Staphylococcus aureus No. 80 0.78 25 0.78
Staphylococcus epidermidis 1.56 100 1.56
Streptococcus pyogenes S-23* ‘ 3.13 200 1.56
Streptococcus pyogenes Cook* | 1.56 200 0.78
Streptococcus pyogenes C-203* | 6.25 200 1.56
Streptococcus faecalis* | 6.25 800 1.56
Streptococcus pneumoniae type I* : 3.13 200 3.13
Streptococcus pneumoniae type II* | 6.25 200 3.13
Streptococcus pneumoniae type I11* 3.13 200 1.56
Corynebacterium diphtheriae* | 0.78 12.5 0.39

Micrococcus luteus ATCC 9341 | 12.5 100 12.5
Bacillus subtilis ATCC 6633 1 0.39 6.25 0.19
Bacillus anthracis i 0.39 6.25 0.19

Medium : Sensitivity test agar(Eiken) *Heart infusion agar supplemented with 10% horse blood



46 CHEMOTHERAPY

Table 3 Antibacterial spetrum (Gram-negative bacteria)

Organism

Neisseria gonorrhoeae™

Neisseria meningitidis*
Escherichia coli NIH JC-2
Escherichia coli NIH

Lscherichia coli K-12

Escherichia coli KC-14
Citrobacter freundii NIH 10018-68
Salmonella typhi T-287
Salmonella typhi O-901
Salmonella paratyphi A
Salmonella paratyphi B
Salmonella enteritidis

Shigella dysenteriae EW-7
Shigella flexneri 2a EW-10
Shigella flexneri Komagome
Shigella boydii EW-28

Shigella sonnei EW-33

Klebsiella pneumoniae KC-1
Klebsiella pneumoniae NCTC 9632
Enterobacter cloacae NCTC 9394
Enterobacter aerogenes
Enterobacter aerogenes NCTC 10006
Hajfnia alvei NCTC 9540
Serratia marcescens IFO 3736
Serratia marcescens T-55

Proteus vulgaris OX-19

Proteus mirabilis 1287

Proteus morganii Kono

Proteus rettgeri NIH 96

Proteus inconstans NIH 118
Pseudomonas aeruginosa No. 12
Pseudomonas aeruginosa Nc-5
Pseudomonas aeruginosa E-2
Acinetobacter calcoaceticus Ac-54

Medium : Sensitivity test agar (Eiken)
*GC medium (Nissui)

0.5% Carboxymethylcellulose (Z8k#& L 7= 3% 1 @]
BOEL, Toth7 BH, £FHOBELTVEFRY
Kk Litchfield-Wilcoxon 35 12X © EDso fHZEH L
7o

2) HBEEELOVICEREREREOKE

RRYVEET P. aeruginosa 15846 % i\, B X HHA

APR.1984

(108 cells/ml)

MIC (pg/ml)

AT-2266  PPA
0.05 0.78 | 0.025
0.05 0.78 0.025
0.19 3.13 0.19
0.10 1.56 0.10
0.19 1.56 0.10
0.19 1.56 0.10
1.56 6.25 | 0.78
0.10 3.13 0.10
0.10 1.56 0.025
0.10 0.78 0.05
0.19 3.13 0.10
0.19 | 1.56 0.19
0.39 | 1.56 | 0.10
0.19 1.5 | 0.10
0.19 1.56 | 0.10
0.10 1.56 0.05
0.19 1.56 0.05
0.19 1.56 0.10
0.19 1.56 0.10
0.39 6.25 f 0.39
0.39 1.56 0.10
0.39 6.25 0.39
0.10 1.56 0.05
1.56 ! 12.5 0.78
0.78 3.13 0.39
0.19 6.25 0.10
0.19 3.13 0.10
0.39 6.25 0.19
0.10 1.56 | 0.05
0.39 3.13 | 0.10
1.56 | 12.5 ; 0.78
0.19 | 3.13 | 0.10
1.56 ! 50 | 0.78
6.25 | 100 1 6.25

fFRL, 1R8O = R 6x105 6x10% s XU6X
10% cells/mouse (RSP L 7o RO 2 BERIBIC 1 [,
R 2 Befi] & 8 BETHIE D 2 [Eds X OV 2 R, 8 REf
3 LU 14RERIER O 3 EEY R 5 & T\ IS B R & LR
FHL1o Fto, S. marcescens 15701 L TiX 1 @2
3ER G EBT HEMDOHE AT - 7o
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Table 4 Antibacterial spectrum (Gram-negative bacteria) (109 cells/ml)
| MIC (ug/ml)
Organism ; ‘ |
. AT-2266 PPA NFLX
Neisseria gonorrhoeae* ‘ 0.05 i 0.78 0.013
Neisseria meningitidis* ‘ 0.05 ! 0.78 0.025
Escherichia coli NIH JC-2 0.19 1.56 “ 0.10
Escherichia coli NIH 0.10 0.78 ; 0.05
Escherichia coli K-12 0.10 1.56 0.05
Escherichia coli KC-14 0.19 1.56 0.10
Citrobacter freundii NIH 10018-68 0.39 3.13 0.39
Salmonella typhi T-287 0.10 3.13 0.10
Salmonella typhi O-901 0.10 i 1.56 0.025
Salmonella paratyphi A 0.10 1 0.78 0.025
Salmonella paratyphi B 0.19 | 1.56 0.05
Salmonella enteritidis 0.19 : 1.56 0.10
Shigella dysenteriae EW-7 0.19 1.56 0.10
Shigella flexneri 2a EW-10 0.19 1.56 0.05
Shigella flexneri Komagome | 0.10 1.56 | 0.05
Shigella boydii EW-28 j 0.10 0.78 | 0.05
Shigella sonnei EW-33 1 0.10 1.56 | 0.05
Klebsiella pneumoniae KC-1 0.10 1.56 0.05
Klebsiella pneumoniae NCTC 9632 0.19 : 1.56 0.10
Enterobacter cloacae NCTC 9394 0.39 i 3.13 0.19
Enterobacter aerogenes 0.10 1.56 0.05
Enterobacter aerogenes NCTC 10006 0.39 | 3.13 0.19
Hafnia alvei NCTC 9540 0.05 , 0.78 0.025
Serratia marcescens IFO 3736 0.78 6.25 0.19
Serratia marcescens T-55 0.78 ‘ 3.13 0.39
Proteus vulgaris OX-19 0.19 3.13 0.05
Proteus mirabilis 1287 0.19 | 1.56 0.10
Proteus morganii Kono 0.19 1.56 | 0.10
Proteus rettgeri NIH 96 | 0.05 1.56 | 0.05
Proteus inconstans NIH 118 0.39 1.56 ‘ 0.10
Pseudomonas aeruginosa No. 12 0.78 12.5 0.39
Pseudomonas aeruginosa Nc-5 0.19 1.56 ' 0.10
Pseudomonas aeruginosa E-2 0.78 12.5 | 0.39
Acinetobacter calcoaceticus Ac-54 ! 1.56 50 : 3.13

Medium : Sensitivity test agar (Eiken)
*GC medium (Nissui)

8. = v AR BRLFEIC R 3 5 GBI RS

RYE L LTE. coli KC-14 ¥ B\ oo RTH X b #915
R EIR U 2t~ o A R BRFIBC BER S #1018,
sodium pentobarbital CHKEL, REAEALALZ 7N 2 —
AT HAEE L%, SW% E Hoic 1/3 EGetEs
DR A FVCER 0.1ml (3.8x 10% cells) % #RRE

BNCBEREPIICEEA LU Tco BEMERRZIC X » THEADKE Y
TERL, EDCAREOXNE 2 Y » 7 T4RHEHEHL
Too DREERE 4 RERIBRICEMARORS L, BERBLH
WL, HRERY M Theor a4 X LIk, 10f2B
f&#&HUL T BTB lactose agar (Nissui) IC X 5 EEBE#
TV, BN h OEER A RDI,
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Fig. 2 Sensitivity distribution of clinical
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B L LT K. pneumoniae DT-S A\ T EF
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Fig. 3 Sensitivity distribution of clinical
isolates : Streptococcus pyogenes
19 strains(10° cells/ml)
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Sensitivity distribution of clinical
isolates : Escherichia coli
62 strains(10° cells/ml)

Fig. 4
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DEN MIC{H% 7R LicAs, 108 cells/m] #Ti31.56~
6.25 pg/ml @ MIC fE% /R L70

—%, 75 s D AT-2266 DHEA~ 7
b5 ADKERY Table 3, 4 ITRLIcH, 75 Bt
D 5% Neisseria spp., E. coli, Salmonellaspp., Shi-
gella spp., K. pneumoniae, Enterobacter spp., Hafnia
alvei 3s X U% Proteus spp. \Zxi3% AT-2266 » MIC
{HIL 10° cells/m] £8T 0.05 ~ 0.39 #g/ml Th b,
Citrobacter freundii, S. marcescens 33 XU P. aeru-
ginosa IZxt LT % 0.19~1.56 g/ml ® MIC {Ex /R L
720 108 cells/ml I I\ T Hid & A KRBk MIC
%RL, TOffiik NFLX i ~<XFEZE S L k2 R
Bhrotce A. calcoaceticus WZxf L TiL 108 cells/ml
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Fig. 5 Sensitivity distribution of clinical
isolates : Klebsiella pnewmoniac
63 strains(10° cells/ml)
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fE*/RL NFLX & i2iFZRA%ET Hotco BMKMHD 10°
cells/ml B TIx, 75 sBtEED Clostridium spp.
1Zxt L 1.56~3.13 pg/ml © MIC fEx ;R LIcH, 75
LEEME D Bacteroides spp. 1IZi% 25~100 pg/ml DO F,
U MIC %7K L7zo 10%cells/ml o¥ETHHEED
MIC fE K X e EB %R T, TOMERX NFLX @~
Clostridium spp. TiL 2 EREBE - 71chs, Bacteroi-
des spp. Ti 4 fEBE KD~ 7o (Table 5, 6)o

2. EBERSEERORZWS

FaERitktn b ol S - B MRtk D AT-2266 1<%t
% 10° cells/m| HEBRFOBZMI % Fig 2~15 1R
L7

S. aureus 69k AT-2266 IZ¥425 MIC fEi%90%
LA EDBE#RA0.39~1.56 pg/ml IZHFEL, TOHES
X PPA (ZH~BHMENR, NFLX A% TH-71
(Fig. 2)o

S. pyogenes 198RICXF LT AT-2266 (% 1.56 pg/ml
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Fig. 6 Sensitivity distribution of clinical Fig. 7 Sensitivity distribution of clinical
isolates : Enterobacter cloacae isolates : LEnterobacter aerogenes
22 strains (108 cells/ml) 21 strains(10° cells/ml)
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Table 5 Antibacterial spectrum (Anaerobic bacteria) (108 cells/ml)
MIC (pg/ml)
Organism e
I AT-2266 | PPA | NFLX

Clostridium tetani ' 1.56 | 25 | 078
Clostridium perfringens ! 3.13 ! 50 } 1.56
Clostridium sporogenes | 1.56 l 25 | 0.78
Bacteroides fragilis GM7000 ‘ 25 | 200 ‘ 100
Bacteroides fragilis ATCC25285 i 25 ’ 200 | 25
Bacteroides fragilis V-240-2 | 50 | 200 f 100
Bacteroides fragilis V-283 25 i 200 | 100
Bacteroides thetaiotaomicron 5600 | 50 {‘ 400 { 800
Bacteroides distasonis clin-99-3 50 ‘ 400 { 200
Bacteroides vulgatus Es-14 i 100 | 800 ! 400

Bacteroides ovatus Ju-6-1 | 100 400 . 800

Medium : GAM medium (Nissui)
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Fig. 8 Sensitivity distribution of clinical Fig. 9 Sensitivity distribution of clinical
isolates : Serratia marcescens isolates : Proteus mirabilis
65 strains (108 cells/ml) 29 strains(10° cells/ml)
1007 100,
gso- 80
3‘ -
%60 £ 60
o= =
g 5
- &
5401 - <40
3 AFLX / M ppa E
Q / -3
4204 / \ 2 204
U ///'
AT-2266" D - - z
0.0125 0.05 0.19 0.78 3.13 125 50 100 0.0125 0.05 0.19 0.78 3.13 12.5 50 100
S MIC (#g/ml) - MIC (pg/ml)
<100, 100 / .
2 80, 3 g0 NFLX!  /AT-22661 PPA
€ £ ]
] - ]
£ 2 !
601 § 601 ' !
4 s / |
;40- :°: 404 / ','
g ' '
&20 2 201 / !
£ ) i
—: T 1 ’ T T T '{ T T T T ) ;;: / ’JI
£0.0125 0205 019 078 3713 125 50 100 £0.0125° 0.05 0.19 0.78 3.13 12.5 50 100
° MIC (pg/ml) 3] MIC (pg/ml)
Table 6 Antibacterial spectrum (Anaerobic bacteria) (108 cells/ml)
, | MIC (ug/ml)
Organism - — -
+ AT-2266 | PPA | NFLX
Clostridium tetani ‘ 0.78 1 25 ‘ 0.39
Clostridium perfringens 1‘ 1.56 ‘ 25 0.78
Clostridium sporogenes ‘ 0.78 [ 12.5 0.39
Bacteroides fragilis GM7000 ‘ 25 \ 200 3 25
Bacteroides fragilis ATCC25285 25 ‘ 200 25
Bacteroides fragilis V-240-2 25 ; 200 50
Bacteroides fragilis V-283 ‘ 25 ‘ 200 50
Bacteroides thetaiotaomicron 5600 50 ‘ 400 | 400
Bacteroides distasonis clin-99-3 25 200 ‘ 200
Bacteroides vulgatus Es-14 50 400 ‘ 200
Bacteroides ovatus Ju-6-1 ‘ 100 ‘ 400 800

Medium : GAM medium (Nissui)
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Fig. 10 Sensitivity distribution of clinical
isolates : I’roteus morganii
28 strains(10° cells/ml)

1001
S 801
by
g 601
4 IA\
& NI'LLX  AT-2266 ’I ‘\ PPA
= 40 AR
2 /\ \\
2 20 / ‘

"0.19 ' 0.78 3.13 12.5 50 >100
MIC (ug/ml)

=}
(=3
—
[
o
T
=}
P
(3]

._.
=)
<

-
=]
n

20 /
J /]

-

0.0125 0.05 0.19 0.78 3.13  12.5 50 100
MIC (seg/ml)

Cumulative percent of strains inhibited (%

I, PPA i3 100 #g/ml, NFLX 0.78 pg/mlic\ 1
by —Tl—BHEDOC -7 ERL, ThOHDEETI0
~100% D#AHBAIE X i: (Fig. 3)o

E. coli 628Ti3, AT-2266 (% 0.025~1.56 pug/ml,
PPA (1 0.78~25 pg/ml iz, NFLX i 0.025~0.78 pg/
ml OLBHEIC MIC fikRLIch, FhEFhov—
7{Hi%0.19, 1.56 3 X717 0.10 ug/ml T3 b, AT-2266
% 0.39 pg/ml TG LU EDKHMHIE LT (Fig. 4)o

K. pneumoniae 63%k1Z%f LT AT-2266 35 L O° NFLX
1% 0.19 #g/ml i, PPA % 1.56 pg/ml iZ Ll Eod
DY — 7 2R, AT-2266 (3.2 DREET 80%
kA BEIE L7 (Fig. 5)0

E. cloacae 22 #k 3s X O E. aerogenes 21 #kDB 4,
AT-2266 D& — 7{Hi 0.39 pg/ml LR O, = DOWEE
THEHED0~90% % ik L7 (Fig. 6, 7)o

S. marcescens 65 BkDFE, AT-2266 & NFLX (3
0.19 & 12.5pg/ml 1T, PPA (% 1.56 & >100 #g/mlic
2t D - %R, L& MIC ffikmRLic

APR.1984

—ee - ——

Fig. 11 Sensitivity distribution of clinical
isolates : Proteus vulgaris
40 strains(10° cells/ml)

100
R 804

¢ NFLX

260 -

g [\ AT-2266 PPA
g \ ~
& )
£ 40 4 / \
b / |
< \
20 1 \

T T T T T T T T T T T T T 1
0.0125 0.05 0.19 0.78 3.13 12.5 50 >100
* MIC (png/ml)
100 —
: /o
= 1
Z 801 / /
£ NFLX/ AT-2266, PPA
2 60 | ;
w ]
. /
- 1
=
: / /
z ; )
= 20 / ]
£ !
50.0125' 0.05 0.19 0.78  3.13 ' 12.5 50 >I00

MIC (#g/ml)

(Fig. 8)o

P. mirabilis 29¥k & 4 v ¥ =L P. morgani
28%k3s YU P.vulgaris 40 kO EMETHN LT AT-
2266 (¥ 0.39 pg/ml \—HDO -2 Bbh, O
BETT70~80% DEABAIE & hie (Fig. 9~11),

P. rettgeri 17804, AT-226630.19~6.25 pg/
ml, PPA i 1.56~50 #g/ml, NFLX 30.05~3.13 pg/
ml OKFHEIC MIC %R LT ie (Fig. 12)0 AT-
2266 @ MIC fHix\Fh o Proteus spp. XL TH
PPA CH~NBALM EMETh-7oh, NFLX Lbhik
’F“‘F’Eﬁ‘o oo

H. influenzae 54k D4, AT-2266 130.1 pg/ml i
B\ —2 2 12.5 pg/ml I BV E — 2 R LT 0.19
pg/ml DEEETHI0% DB ZBRLIE L1z (Fig. 13)o

P. aeruginosa 634k D4, AT-2266 (¥ 1.56 pg/ml
iz, PPA % 12.5pg/ml¥c, % LT NFLX i 0.78 pg/
ml CE— 2 %FTHNMERL, AT-2266 (X0
FET80% Dk BHLIL L7 (Fig. 14),
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Fig. 12 Sensitivity distribution of clinical Fig. 13 Sensitivity distribution of clinical
isolates : Proteus rettgert isolates : Haemophilus influenzae
17 strains(10° cells/ml) 54 strains(10° cells/ml)
1007 100
8801 {80
3 -
3
§ 60 € 60
3
g 5y NFLX AT-2266 PPA
j]
& & A
£ 40+ £ 40- ﬁ 7
£ NFLX PPA £ ! \
= AT-2266 A~ = / o
[} /\\ h < \ ! \
= 204 / S0 / / \
x_J//\\ , \ Il \\
[~ \\ J \ ! \ v
0.0125 0.05 0.19 0.78 3.13 12.5 50 >100 0.0125 0.05 0.19 0.78 3.13 12.5 50 100
* MIC (u#g/ml) < MIC (pg/ml)
1001 <100, — .
,8 .g = ____ J//
3 3 [
;5 801 = 80 J !
- = | NFLX/ [ arT-2266 [ PPA
£ 2 | II
2 601 'S 604 i
@ % /
o E /
« 40 - 404 ! /i
= 1
8 & / /
3 5 ! ]
=20 = 20 !
$ e /
E vl j‘; —JI
3 T T T T T T T T T T T ™ T T T T T T T T T T T T T A
E0.0125 0.05 0.19 0.78 3.13 12.5 50 100 E 0.0125 0.05 0.19 0.78 3.13 12.5 50 .-100
O MIC (u#g/ml) o MIC (pg/ml)
Table 7 Effect of medium pH on the antibacterial activity
N ) _
o . ! Medium | MIC : pg/ml B
rganism H | - I
P AT-2266 PPA NFLX
6.0 } 0.78 12.5 0.39
Staphylococcus aureus 209-P JC | 7.0 ! 0.39 ‘ 12.5 0.19
} 8.0 0.39 | 12.5 0.19
S I . S I R, (S —— .
6.0 | 0.39 3.13 0.19
Escherichia coli NIH JC-2 7.0 | 0.19 1.56 0.10
8.0 | 0.10 0.78 0.05
— - —— — |
6.0 | 0.19 3.13 0.10
Klebsiella pneumoniae KC-1 7.0 0.10 | 1.56 0.05
8.0 0.10 ‘ 1.56 0.05
6.0 1.56 12.5 | 0.78
Pseudomonas aeruginosa E-2 ! 7.0 0.78 12.5 | 0.39
1 8.0 12.5 0.39

0.78
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A calcoaceticus 45 BkDBA, AT-2266 (3 0.39~
6.25 pg/ml, PPA (6.25~>100 #ug/ml, NFLX (%0.39
~12.5 pg/ml 1= MIC #Hi%iRL, £DOE— 2% AT-
2266 T 1.56 ug/ml, PPA T 25pg/ml, £ LC NFLX
Tix3.13 pug/ml Thbh, AT-2266 (13- OlkIETHITOY
DAL L7 (Fig. 15)0

Table 8 Effect of horse se

Organism i

Staphylococcus aureus 209-P JC

Escherichia coli NIH JC-2

Klebsiella pneumoniae KC-1 |

Pseudomonas aeruginosa E-2

Organism

Staphylococcus aureus 209-P JC {

Klebsiella pneumoniae KC-1

3. MNHCRETHEFOXE

S. aureus 209-P JC, E. coli NIH JC-2, K. pneumo.
niae KC-1 s X1 P. aeruginosa E-2 R L LT
BN RIET 5 pH, B mlzRnes X OCEEEED
B O\VWTRIN LIk % Table 7 ~ 9 IZ/R L1

#rih pH % 6.0, 7.0% X U8. 012394 LI DHE N

rum on the antibacterial activity

Pseudomonas aeruginosa E-2

! Horse serum MI,C‘f ’;lg/iml o
]
%) AT-2266 PPA  NFLX
0 0.39 ’ 125 | 019
10 0.39 | 12.5 i 0.39
50 0.78 12.5 0.39
0 0.19 1.56 0.10
| 10 0.19 | 1.56 0.10
f 50 0.19 | 1.56 0.10
I 0 0.10 1.56 0.05
* 10 0.10 .13 0.05
50 0.19 3.13 0.10
0 0.78 12.5 0.39
10 0.78 12.5 0.39
50 0.78 12.5 0.39
Table 9 Effect of inoculum size on the antibacterial activity
Inoculum size MIC : pg/ml -
(cells/mD) | A1 5566 PPA NFLX
5.3x108 0.78 i 25 | 0.39
5.3x10" 0.78 12.5 0.39
53x100 039 125  0.19
5.3x10% 0.19 ‘ 6.25 0.19
|
I | l
o 4.4x10° 0.19 ; 1.6  0.10
Lo4.4x100 0.19 1.56 ! 0.10
| 4.4x100 0 0.19 1.56 0.10
| 4.4x105 0.10 1.56 0.10
3.1x100 | 0.19 1.56 0.10
3.1x107 | 0.19 1.56 ‘ 0.10
3.1x 106 0.10 ‘ 1.56 ‘ 0.05
31108 0.10 | 1.56 0.05
|
| 25x100 | 1.56 i 25 0.78
2.5x107 | 0.78 \ 12.5 0.39
2.5x% 10 0.78 | 12.5 x 0.39

2.5x10° | 0.39 6.25 | 0.39
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Fig. 14 Sensitivity distribution of clinical Fig. 16 Sensitivity distribution of clinical
isolates : Pseudomonas aeruginosa isolates : Acinetobacter calcoaceticus
63 strains (108 cells/ml) 45 strains (100 cells/ml)
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Fig. 16 Effect of AT-2266, PPA, and NFLX on viability of Staphylococcus aureus Smith

AT-2266 PPA NFLX
(MIC: 0.78 pg/ml)* (MIC: 12.5 pg/ml) (MIC: 0.39 xg/ml)
10 e e
9— A —
8 control . control =" | control
=="17aMIC — 1/4MIC
74 -~ 4 =T T ——
T=—___1/2MIC 1/2MIC

-

Log of viable cells/ml

5 . . \ IMIC A
4 ) 4 X\ _2MIC :
4 \w \:.\ \ _2MIC
34 ~__ AMIC Xy T
4MIC ..

91 4 i AMIC ™~
1- ] ]
0 T T T T T T T T

1 2 4 1 2 4 1 2

Time (hr) Time (hr) Time (hr)

MIC* : 10° cells/ml
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Fig. 17 Effect of AT-2266, PPA, and NFLX on viability of kscherichia coli KC-14

AT-2266 PPA NFLX
(MIC: 0.19 mg/ml)* (MIC : 1.56 pg/ml) (MIC: 0.1 #g/ml)
10 B 4
94 control control . ] control
T 8 TLIAMIC |t z= [ T ! /‘M[C
~ = DR ¥ < D AT
3 . ‘\
; 6 - \\\\l/\le(, ]
-= ~ .
2 54 1 .
B 44 : -
X 4 . B ~\_\ \__ ZMIC\'\
= 3- e 2MIC - Rty
MIC
pivite aMIC i
2- -
1 e .
0 T T T T T T T T T
1 2 4 1 2 4 1 2 4
Time (hr) Time (hr) Time (hr)
MIC* : 10* cells/ml
Fig. 18 Effect of AT-2266, PPA, and NFLX on viability of Klebsiella pneumoniae KC-1
AT-2266 PPA NFLX
(MIC: 0.19 pg/ml)* MIC: 1.56 pg/ml) ‘MIC: 0.1 p#g/ml)
104 ~
9 control —j control "'F: control
—~ 8- 1/AMIC - | = 174MICJ
£ - .
S === 1/2MIC
E ~~ IMIC
. 64 . AR
R MK \: 2MIC |
o \--Zl"_(: N~ i
- aMIC aMIc>
[ 34 . 4
2+ . -
14 4 .
0 T T T T T T T T T
1 2 4 1 2 4 1 2 4
Time_(hr) Time (hr) Time (hr)

MIC® : 10* cells/ml

RIE LIRS 5, AT-2266 (LL#3ETH D PPA s X U°
NFLX @ 7o VR THEN DO TNCRITFE
7¢ -7z (Table 7)o ¥7:, BIE% 103 X UB0%ERML
THHENZPIE Lch, MIC [EOEBIXTEAEAL
nichiotc (Table 8) HMEHCRITTEEREEOYS
(% 10°~10% cells/ml * 1 ALBHHE L I- RDOFRHETT
BEF Lichs, EEEEORAICIE UTHED ENCR

ff & 7% 5 1< (Table 9),
4. WM R THE

S. aureus Smith,

E. coli KC-14, K. pneumoniae

KC-1, S.marcescens T-55, P.aeruginosa E-2 X
U A. caloaceticus Ac-54 *RERE & LT AT-2266 O
AR BT T EREYBE L, ToOKEY Fig 16

~21 R’—/__Ii Lf:.o
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Fig. 19 Effect of AT-2266, PPA, and NFLX on viability of Serratia marcescens T-55

AT-2266
(MIC: 0.78 ug/ml)*

control

Log of viable cells/ml

(MIC : 3.13 ug/ml)

PPA NFLX

(MIC: 0.39 ug/ml)
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control

.
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0 T T T T T T T T T
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Time (hr) Time (hr) Time (hr)
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Fig. 20 Effect of AT-2266, PPA, and NFLX on viability of Pseudomonas aeruginosa E-2

AT-2266
(MIC: 1.56 u#g/ml)*
104 B
control
9-

(MIC : 50 pg/ml)

NFLX
(MIC: 0.78 pg/ml)

PPA

control control

E
~
@
E :
° 6 1/2MIC . 1MIC
=
«
g 57 X IMIC k
- 2! . ~ 2MIC
g_ﬂ 4 -Q_—_R‘ 4MIC 4 ~§:_ —
=37 7 4MIC
2'—' -
14 i 4
0 T T T T T T T T
1 2 4 1 2 4 1 2 4

Time (hr)
MIC*: 10° cells/ml !

S. aureus Smith IZ AT-2266 #{ER ik 25,
AT-2266 IZBEBERAERL, 1 MIC LA EDBREDER
MTEBEBIEA L, 4 BRREI#%IZI3 3% 108 cells/ml LATF
Lt oteo ¥z, 1/2MIC TIXHHERITH - 7o (Fig. 16)o

E.coli KC-14 04, AT-2266 (% 1 MIC L) Foi
EORINTIL ELo REEAY "L, 4 FR%kic
#] 3% 108 cells/ml ©ZH) Lico Fiz, MIC AT DEE

Time (hr)

Time (hr)

(1/2 3 X 0°1/4 MIC) D¥RIMTIX 1 ~ 2 Refilth X b 4
BoBAHFHED LRI (Fig 17),

K. pneumoniae KC-1 D4, AT-2266 % 1MIC T
HRLMREANTIERA L, 1/2MIC TIXEEN [ %
/RL7T: (Fig. 18),

S. marcescens T-55 DOFE, AT-2266 i1 1/2 MIC
BE»OREFNCERL, 1/4MIC THAEEROBA*
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RL7 (Fig 19),

P.aeruginosa E-2 OBA, AT-2266 (3 1 MIC M
HHERERCIER L, 1/2MICTRMAN CL. - 7= (Fig.
20)0

Al calcoaceticus Ac-51 DB, AT-2266 (X 1/2 MIC
WSROI L, 1/4MIC TIXIMETH - T
(Fig. 21),o

5. JMMEL

St BUMROT D 4IC AT-2266 % f1:)1) X e (A YA
X BTUIBBIR IV, TOMMRLY Plate 1 ~ 4253
L7

S. aureus 209-P JC DP4A, 3.13 pg/ml OE)BRIE
I3\ T D ZUTIH S 2 Bl & b Ik Lic itk
BARLN, 3REMKCIE -MCHEEIBBINI, &
72, 0.78 pg/ml Tit 2 ~ 3 BRI DRZ LML B
BIhicH, 0.19 pg/ml OEFRETIRIZ LA LIEN
LRI AHRCHM LT (Plate 1),

E. coli K-12 D8, WTFhoEREEICRK\WTHIE
At 1M THUTIEMABB IR, TO%, &
ZHUNH SR EEAED bivice TDHE(LIZRED
EViz EEHCRBINIcA, 0.05 pg/ml D 3 B
TRHBERLELTVWAIEO-F[CHURIBE I /-
(Plate 2)o

P. aeruginosa E-2 1= AT-2266 % 6.25 35 XU 1.56
pg/ml{ER S5 LEEMERILL, | RHHD%CHE
NEYHBIH L7728 U 72 vacuole AT X h

APR.1984

T2o LAL, 0.39 pg/ml TiRHTEWTc T MG
kX hi (Plate 3).

. calcoaceticus Ac-54 DPHA, 253 LU 6.25 pg/
ml fEIA TR BAYAN S, 1Btk X O B HI2 -
A MEL, BEOE\ KX R BN, £1,
HRALIL L DIEV T EEBIC R S, 1.56 #g/ml T
WAL %P - fofh AL B X Lz (Plate 4)4

6. o7 AR SR RIEIT K T BT R

1) 1 EEIC kT B AHHR

75 LR L EKE 75 ARIEH B BRI =y A
RIQAILHEREE T BRI RORER %Y Table 10
ailtze

S. aurcus Smith (Zxt+5 AT-2266 @ EDso ffiid
0.19 mg/mouse T3 H PPA D#j13f%, NFLX 02
e AR E 1 Lo

75 AR S BBKIT AT 5 AT-2266 0 EDs fiiz
0.038~0.76 mg/mouse T3 H, PPA ¥ XU NFLX [
HHENT Vo AVICBRREED MIC (3 NFLX 0
HLAT-2266 X 0 2 fEREEN TV iz LdhbbT,
BB RIZ AT-2266 OHEMRVCTNORPEICH LT
BT\ =0 R T, P.aeruginosa 15426 s X U° A.
calcoaceticus Ac-54 BYFTiL 5~13fERIF CThHo
7o ¥1, PPA LHBT 5 & AT-2266 (13 ~XTo &
BRI X LT 6 ~27f5 LA L RIF7s EDso fH% /R LT:2o

2) FEEKEBRPERICIIABRYGROED

AT-2266 (1B EOERMLHRPLETH LT 1@

Fig. 21 Effect of AT-2266, PPA, and NFLX on viability of Acinetobacter calcoaceticus Ac-54

AT-2266
(MIC: 6.25 pg/ml)*

control

T.og of viable cells/ml

(MIC: 100 zg/ml)

PPA NFLX
| (MIC: 6.25 #g/ml)

control control

1/2MIC 7
1/2MIC

IMIC \\

IMIC

—_ | \Q”C
aMIC ~—
4MIC ] 4MIC

11 4 ]
0 T T T T T T T T
1 2 4 1 2 4 1 2 4
Time (hr) Timé (hr) Time (hr)

MIC* : 10* cells/ml
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Plate 1 Phase-contrast micrographs of Staphylococcus aurens 209-1" O exposed to AT-2266

3. 134g/ml(4M1C)

1hr

2 hr

0.784g/ml (1MIC)

0.19xg/ml(1/4MIC)

2hr
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Plate 2 Phase contrast micrographs of Escherichia coli K 12 exposed to AT 2266

0.78/4g/m1 (4MIC)

1hr

0.19/4g/m1 (1IMIC)

0.05/g/m!l(1/4MIC)
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Plate 3 Phase-contrast micrographs of I’scudomonas acruginosa 15 2 exposed to A'T 2266

6.25¢g/ml (4MIC)

1hr

3hr

1.56g/ml (1IMIC)

2 hr 3 hr

0.39xg/ml (1/4MIC)

0hr 1hr 2hr 3hr




62

CHEMOTHERAPY APR.1984

Plate 4 Phase-contrast micrographs ol Acinetobacter ¢ alcoa oticus Ac-54 exposed to AT-2266

25.g/ml (4MIC)

6.25/¢p/ml(1M]C)

1.56/4/ml(1/4MIC)
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Es\ TN BIRATR Lo, b5 EEe
HEFOHET L > T EDy AN YD X 5 ICERT 5 M
P. aeruginosa 15846 & S. marcescens 15701 # i\~ T
BNL, TOKRY Table 11, 121XR L1,

AT-2266 (XRREROMINC X b EDso flHOB 75 5
ERAR SRy, BEREEEYHMEES L EDy HO
ETHBH LI

Table 11 IZ;R L1z P. aeruginosa 15846 RERRiTIs
WTj PPA 3 X0° NFLX 2R ARXh- 1
1843 LDso 35 X U° 184LDso DR B RIC I\ T H AT-
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2266 (LIAMRRIR AR L1,

PPA 15 L U8 NFLX AABZHR & /R L1 18LDso MY
Wl 2 OB SHTIFLL B T 5 &, AT-2266 i
PPA D#J15f%, NFLX 0§ 6 sl iGmsR 2L
1co

Table 1212i¥ S. marcescens 15701 DOMEYEEICF
BRER AR Lico AT-2266 (% 1 [E#ET 1.95 mg/mo-
use, 3 [@#5-T0.84 mg/mouse N EDyo fli /R L1ch,
NFLX 1 1 [@# 5 T3> 4 mg/mouse, 3 [A# 5. T 2.83
mg/mouse M EDy % /R L720 7535, AT-2266 D1

) ‘Ta:ble 10 Protecting effect of AT-2266, PPA, and NFLX against experimental infections in mice

Orsanism ! Challenge dose ME(E(ﬁE{T}? ) b EDso
& | (cells/mouse) 10° 100 rug (mg/mouse/dose)
5.3 x 10¢ 0.78 0.39 | AT-2266| 0.19 (0.16-0.22)*
Staphylococcus aureus Smith 12.5 6.25 | PPA 2.4 (2.08-2.77)
|
| [130LDso] 0.39| 0.19| NFLX | 0.42 (0.36-0.49)
| — e —_—
} 4.0% 10 0.19 0.19 | AT-2266 | 0.038(0.030-0.048)
Escherichia coli KC-14 } 1.56 1.56 | PPA 0.30 (0.25-0.35)
(889LDso] 0.10| 0.10 | NFLX | 0.063(0.052-0.077)
4.5%10° 0.19 0.10 | AT-2266 | 0.054(0.045-0.065)
Klebsiella pneumoniae KC-1 1.56 1.56 | PPA 0.77 (0.68-0.88)
(1875LDs] | 10| 0.05 | NFLX | 0.097(0.084-0.113)
[T 7.8% 108 0.78 0.78 | AT-2266 | 0.053(0.041-0.069)
Serratia marcescens T-55 | 3.13 3.13 | PPA 0.30 (0.27-0.33)
[156LDso] ‘ 0.39 0.39 | NFLX 0.076(0.065-0.103)
5.0% 108 | 0.19 0.10 | AT-2266 | 0.061(0.048-0.078)
Proteus morganii No. 101 1.56 0.78 | PPA 0.47 (0.39-0.57)
| [200LDso) 0.10 | 0.05 | NFLX 0.087(0.067-0.113)
‘ 1.6x 10* 1.56 0.78 | AT-2266 | 0.32 (0.29-0.36)
Pseudomonas aeruginosa E-2 50 12.5 | PPA 3.5 (3.0-4.1)
o [172LDs] 0.78| 0.39 | NFLX | 0.76 (0.59-0.97)
7.5%10° 6.25 3.13 | AT-2266 | 0.22 (0.14-0.35)
Pseudomonas aeruginosa 15878 200 100 PPA 2.60 (1.83-3.68)
[32LDso] 3.13| 1.56 | NFLX 0.70 (0.53-0.91)
tha |- 8.5x 10° 6.25 3.13 | AT-2266 | 0.76 (0.47-1.24)
P;eudomonas aeruginosa 15426 50 50 PPA 5.7 (3.4-9.6)
(32LDso] 3.13| 3.13 | NFLX [>4
2. 1x10° 6.25 1.56 | AT-2266 | 0.37 (0.30-0.45)
Acinetobacter calcoaceticus Ac-54 0 50 PPA >10
(16LDso] 6.5 3.13| NFLX | 4.7 (3.8-5.9)

* : 95% confidence limits
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Table 11 Protecting effect of AT-2266, PPA, and NFLX against experimental
Pseudomonas acrugma.!a 15846 mfecuon in mice ‘
IR - B S e o
Challenge dose Medication . o ‘ED“ (_95( conﬁdence l'm“). -
(cells/mouse) ‘ (h) AT -2266 PPA NFLX
- ‘ - - S e S
6x 108 2 2.60 (1 83-3. 68) >8 >4
2, 8 1.38 (0.78-2.43) | >8 | >4
(1843LDxo) 2, 8, 14 1.30 (0.916-1.84) | >8 | >4
6% 10¢ 2 2.77 (2.21-3.48) >8 | >4
| 2, 8 1.17 (0.69-1.97) ‘ >8 | >4
(184LDso) 2, 8, 14 0.71 (0.47-1.08) | >8 ! >4
——— - Bl e T |-
6x 10° 1 2 " 1.00 (0.58-1.71) | >8 ' >4
‘ 2, 8 0.49 (0.32-0.75) ‘ 7.22 (4.77-10.9) ! 2.83 (1.86-4.30)
[18LDso] 2, 8 14 0 39 (0 27-0. 55) 6.68 (4.52-9.85) 1.54 (1.09-2. 13)
10¢ cells/ml \ 6.25 100 6.25
1 |
MIC (sg/mD) 10“ cells/ml ‘ 6.25 50 6.25
* : mg/mouse/dose
Table 12 Protecting effect of AT-2266, PPA, and NFLX against experimental
Serratia marcescens 15701 infection in mice
o .
Challenge dose Medication o ED“" (95% confidence limit)*
(cells/mouse) (h) AT-2266 PPA . NFLX
1.2x 100 l 2 1.95 (1.27-3.01) >8 >4
[526LD50] 2 8, 14 | 0 84 (0 57-1.23) >8 i 2.83 (1.86-4.30)
\ 10’ cells/ml ‘ 50 400 ' 50
MIC 1 | |
(e/mD T 10 cells/ml | 6.25 ! 6.25

* : mg/mouse/dose

BB 5B OREZHR (L NFLX D 3 E#5ROERFRDE
I h@EhTWe ¥, PPA CiW-ThofbEmET
SIBEFELTD b5

7. KRNRBRERPFECHT5BEHE

E. coli KC-14 % i\ 7= v A KBRAIR BARSEE I
35 AT-2266 DIERPREBRNEREXAETH - &
X hREL, TOKER%Y Fig 22 K/RL1S

AT-2266 D¥5ETi% dose response D3 BKERDH:
B5h, 4mg/mouse B EBETIL 3.5% 102 cells DBEA
BE % /RL7%o %7z, 0.04 mg/mouse (4.6x% 10° cells/
kidney) IZ3s\ T HIFEY 58 (2.6 x 107 cells/kidney) i
HAREONCHEEE L B, ¥, HEED PPA
3 LU NFLX 1€\~ T % dose response DA EX R
By, BB AT-2266 DA - Thrico

100

{

Table 13

Protecting effect of AT-2266, PPA, and

NFLX against experimental urinary-

tract
KC-14 in mice

infection with Escherichia coli

MIC (pg/ml) | EDso
Drug (95% confidence limit)
108 ‘ 10¢ (mg/mouse/dose)
AT-2266 | 0.19 ' 0.19 | 0.47 (0.121-1.83)
PPA 1.56 | 1.56 | 6.39 (3.72-12.9)
NFLX { o 10 | 0.10 | 1.30 (0.92-1.83)

BHAEBEEAS 1x104 cells/kidney LA FD = A%H
Ze LTRDIz EDso flid Table 13 iZ;g L1k 4,

AT-2266 (% 0.47 mg/mouse G,

PPA (¥ 6.39 mg/mo-
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use, NFLX (X 1.30 mg/mouse T3 H, AT-2266 hilk
&\ EDso %X 7R L, PPA D14f%, NFLX 0 358
Bl - T\ o

8. HRMITRMAEIC ST 5 iR

K. pneumoniae DT-S ZHiCER X iz~ ¥ A TH}
+5 AT-2266 OHRFHR LMNERBOHEBLRANL
1-#ER% Table 14 3 XU Fig 23 ISR Lico B~
ADFEHG-FF (X 48~T2FH] T 100 O LERERL 1=
5, EYrHETH o LT HERNBRY TR LIS,
Tiet, AT-2266 (3 Table 14IC/RLAc L, 5H
FIU'7 B EDs fHiZTHEH 0.2 35 X 0°0.76 mg/
mouse ThhH, NFLX D2 EBERIF/LMETH -7

Fig. 23 1243 AT-2266 £ 5B DRt BB % 48 By
FCRBLIERETRL 7o AT-2266 DEH SIS
EEE X HEPHCIHNERROBY L, OB
#i3 PPA 3 XU NFLX CHA~NEN ThH 1o T8
bbb, AT-2266 © 4 mg/mouse 5B TII5H 4 B
PICAREEBIL 3.1x10° 225 3.5% 102 cells/lung Z i)
L, TDH BEEBOBY HEBD Lo 1 mg/mousey
ERC R\ T H 4 Bl TICAEEBUT4.7x 104 525 3.6
X 102 cells/lung W L, T DH488F5HI% T NFLX 0
4mg/mouse 5 L RSO H R Lo 7z, 0.25
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Table 14 Protecting effect of AT-2266, PPA, and
NFLX against experimental pulmonary
infection with Klebsiella pneumoniae

DT-S in mice
1 MIC (ug/ml) l EDso (mg/mouse/dose)
Drug - - - . -
o1 |00 | Days | Day7?
AT-2266 = 0.19 ‘ 0.10 | 020 | 0.76
PPA 1.5 | 078 | 1.83 | >4.00

|
[
0.10 | 0.05 | 0.48

NFLX

mg/mouse B BT\ T 4 Bl ¥ CioAeEE L 3.1
x 10° cells/lung 725 2.5x10% cells/lung &AL, &
DHBHMMX ADI-N, TORE L PPA ® 4 mg/mouse

BEELIERBETH - oo
9. FERRAMMMRL < v AT D MmYEPis L O
Fifi P S IR

K. pneumoniae DT-S Bt = o 224 3% 2 mg/mo-
use ¥ 1 [@HE L, 8F:E CoOMmYEFi X OMNBRE
HRIE Lok R4 Fig. 24 IR Lz AT-2266 D
BERSHISHMC 4.84 pg/ml D€ — 7 fHEXRL, 30

Fig. 22 Viable cells in kidney of mice bearing Escherichia coli KC-14 induced
urinary-tract infection and treated with AT-2266, PPA, and NFLX

AT-2266

>

2

£ 6 - _\E 4 p
<

a N

E 5+ H | N 4 |
S N

= 4b--d -4 4-EN 4o L — -
g N 1

L

i 3 4 \\\i_ L
>

w0

222 r 7

______ 4.__\N%_ ___.__-.__.>.§\4___

PPA NFLX

0 0.04 0.13 0.4 1.3 4

0.12 0.4 1.2 4 12

0.04 0.13 0.4 1.3 4

Dose (mg/mouse)

M : average * standard deviation (n=6)
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Fig. 23 Effect of AT-2266, PPA, and NFLX administration on number of bacteria in the
lung of mice infected with Klebsiella pneumoniae DT-S by the aerosol method

(4 mg/mouse)

control
7 Therapy

(1 mg/mouse)

(0.25 mg/mouse)

NFLX

Log viable cell counts/lung

14 A'T-2266

AT-2266 -

e
als

T L
=15 04 24 48 04

4 mice/group

C 4.39 pg/ml, 1 BT 2.96 ug/ml, 2 BT 2.44
pg/ml, 4 B§f81T 1.76 pg/ml, 6 BT 1.50 gg/ml &
BeMTETL, 8RRIKICIT 1.13 pg/ml E7c 5720
—75, FHPIREEIX305MC 10.5 #g/g D — 7 fH% iR
L, 8EEfHIkE CHICMmEP L b & 2 EBEFVEX R
Lo H#FED PPA MEFIRE (£ — 7330 T,
5.27 pg/ml) I, MRBEDOHIHCEH2ED

L
24 48 04 24 48

EfE% Rk L1zo NFLX OmiEhEi300%c e 2
MNELR, TR 1.18 pg/mlT, 8 BRIHIZI0.19
pg/ml ke h AT-2266 3 L U PPA ICH~EMYRL
foo Eto, FHNIRE LIMEFRE L H2EVBETH
D, €—27T1.57pg/g ThoTo BEERIETD AT-
2266 & NFLX o m$fE+is X ORGNBRE TER (AUC)
YH#T 5L, AT-2266 OMmiEHEE o AUC (16.4

Fig. 24 Plasma and lung levels of AT-2266, PPA, and NFLX
in mice* receiving a single oral dose of 2 mg/mouse

1 4
27 AT-2266

_
=
]
| 1

+

Concentration (#g/ml or g)
<
1
|

PPA T NFLX

—&—: Lung; pooled (n=4)

H()\"‘

—e—: Plasma; individual, average *+ standard deviation (n=4)
* - 15 hours after infection with Klebsiella pneumoniae DT-S by aerosol method
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hepg/ml)ix NFLX(3.5 hepg/ml) o5 %, i~k
© AUC (31.4 h-pg/g) 13 NFLX (5.1 h-pg/g) O#)6
ETho10

M. BESSUER

ABARELATRMCIS W TAMBAR SRS LV
ARTEEH AT-2266 1B 2 MIBN - 0937 M 2 Mg KB
LA TH5 PPA 38 XU NFLX L HERN L1co

AT-226613% < D7 7 s[BHEH, 7 5 A[aMERS LU
—MORIBEEHCHEIEA % /RL, NFLX &k
DECHEARN 2 b 7 4 LECHIEFRA LR LI ¥12,
BEIK WD S. aureus, S. pyogenes, E. coli, K. pneu-
moniae, E. cloacae, E. aerogenes, S. marcescens, P.
mirabilis, 1 ¥ =Lt D Proteus spp., H. influ-
enzae, P.aeruginosa }s XU\ A. calcoaceticus DMIC
PEARIE A, AT-2266 D MIC flie — 7(3.0.1
~1.56 pg/ml ORMBEANITEHH, NFLX L H~X5BE S.
aureus, K. pneumoniae 3s X U7 S. marcescens TiL[H)
FThY, S pyogenes 33 LU XDMD 7 5 AEHET
12~4f£5 <, A.calcoaceticus Ti3 2 fEBREE >
Too 1, PPA L T 5% & AT-2266 © MICfH(X 4 ~
BUEIED > 1o & DRERIL, AT-2266 B3O Y Vv
ANF v BROEHROH T BN OK 3\ NFLX
LIHIABEOTNEIFAY - TWA I LERLTW5
LBbhbo AT-2266 DHIEIEAIZRENT, MIC ©
1/2 DRETEEROBA 1 @ADL,

AT-2266 DFEFI T C EA YD X 5 /s MRBEL X R
DAHEEEE LV XA TR A, S. aureus TiL
ALY, E. coli TIXEOMEILAR N, £1:, P.
aeruginosa TIREOMRILLZREINRON, =7 =
B77 A MERBEYOHK IRD b, AT-2266 O
PIERERMR & LT E. coli » DNA ABMEERKLD
UIC DNA gyrase FIEMFRABE SR TV 5 L
L7chib, S. aureus %2 P. aeruginosa (Z3s\~T R
DHEERHAADONDHE 5 IS TR, &
DRREAL L Y DOIFFBFH LD L 5 IKBIEL T 5
PIETEBSEEOMERE OB b T, Sk
Lisdhiie bl WA Tha L EL BN,

=9 ARRIL S RYIETIL, AT-2266 (L PPA LV
6 ~27f5 Ll REFICIARBR YR L, NFLX X h1.4~
135 WMIIRBEBR LR Lico BB 5 NFLX
DOMIC fHix AT-2266 £ FEH L i1 2 fEBEREV-OT,
CDRERIITEEY D in vivo BRI in vitro FLEIER
EUFTLAVC L &RL TV B, %7 AT-2266, PPA
F L NFLX i B9 E\ > MIC {E%/RT L. aerugi.
nosa 15846 ¢ 6HUNT S. marcescens 15701 Vv, L
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bR E I L2 BUSKIRIC 38\ Tik, PPA & X UF
NFLX 7:3 B 5T b JMYTHHDIH L, AT-2266
TIX 1 ARG TLHBRBRERL, B mEOBmMC X
h EDyo fHIZ X HITETTHEMA BB ONIA ZDC
&AL MIC fH oD B\ 4k D MY S LT % AT-
2266 (LIBBRIRY RT LD L BN B, KBRIKIK B
YefiEds L O MIREHEIC I\ T & AT-2266 (% PPA ¥ X
U NFLX X b BIFIeiABR AR LI ChboEy
FvanFy BRIEEHD ERBITY BRET5 fcwic
K. pneumoniae DT-S Z M {BEYs Lic=w A H\,
A 5 LONNBEY WE LI &2 A, AT-2266 &
PPA 0¥ rhis LU MiPE LI RV XL Th o1
»Y, NFLX o L OhPmE L AT-2266 0 1/4
~1/7 BETh 10 AT-2266 OEMTLE Mm%
BELIOVEILAZENBREINTVD2D, bhbh
DERDD G, AT-2266 OEBE~DBITHIRIFLC
EHRERRTE e LIchinT, AT-2266 @ invivo &
#53NFLX X b @ T\ 5003 i 0B S0
HEBITHEDO L W LKk ER 7778 -THAHI L E
ALY (-

M EDERIERS S, AT-2266 (1 invitro Tix NFLX
LREBDIECHEAR 7 + 5 4 LEGHEERAYRL,
invivo TiE NFLX X b RIFI/AEBRY R THER
ThdHEEZLRN, i, BOK TP aeruginosa % &
L7 7 ABHEIC inviveo T, RIFRHBRYTFTLEY
i, BRI EOReHRVIBONDI SN
HHHETHDo

(FFFEZBEFISTEE 1 A2 ERFISTEIOR 1Icdts h E
WL &5 T 50)
X 3
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BACTERIOLOGICAL EVALUATION OF AT-2266

TAakesHI NisHINO, SHIGEKI KAasHIMOTO, TosHIMI NAKAZAWA
and TEruO TANINO
Department of Microbiology, Kyoto College of Pharmacy

Bacteriological evaluation of AT-2266, a new synthetic chemotherapeutic agent, was carried out compared with
pipemidic acid (PPA) and norfloxacin(NFLX), and the following results were obtained.

1. AT-2266 showed a broad antibacterial spectrum covering gram-positive, gram-negative and anaerobic bac-
teria, with antibacterial potencies similar to those of NFLX.

2. The MICs of AT-2266 for clinical isolates were lower than those of PPA for all tested bacteria, equal to
those of NFLX for Staphylococcus aureus, Serratia marcescens and Klebsiella pneumoniae, about 2 times higher
than those of NFLX for Streptococcus pyogenes, Escherichia coli, Enterobacter spp., Proteus mirabilis, indole-
positive Proteus spp., Haemophilus influenzae and Pseudomonas aeruginosa, and about one half those of NFLX
for Acinetobacter calcoaceticus.

3. The MIC values of AT-2266 were lowered in alkaline medium pH or with smaller inoculum sizes, but not
affected by the addition of horse serum into medium.

4. The viable cells of S. aureus, E. coli, S. marcescens, K. pneumoniae, P. aeruginosa and A. calcoaceticus
decreased during exposure to AT-2266 at 1 MIC.

5. Phase-contrast microscopy revealed that AT-2266 induced morphological changes of bacteria; swollen cells
of S. aureus at 0.78 pg/ml, elongated cells of E. coli at 0.05 pg/ml, elongated cells having vacuoles of P.aerugi-
nosa at 1.56 pg/ml, and elongated swollen cells of A. calcoaceticus at 1.56 pg/ml.

6. In the experimental systemic infections with one gram-positive and eight gram-negative bacteria in mice,
AT-2266 showed excellent therapeutic activities superior to those of PPA and NFLX. The EDs, values of AT-2266
were lowered by increasing medication times or decreasing challenge bacterial inocula, and they were always lower
than those of PPA and NFLX.

7. In the experimental urinary-tract infections in mice, viable bacteria in kidney decreased by dosing AT-2266
at the doses smaller than those of PPA or NFLX.

8. In the experimental pulmonary infections in mice, AT-2266 made survival days of infected mice longer with
the decrease of viable bacteria in lung. Such effects were superior to those of PPA and NFLX.

9. The lung levels of AT-2266 in mice with a pulmonary infection was about 2 times higher than the plasma
levels, but not so the lung levels of NFLX. The plasma and lung levels of AT-2266 were about 4 and 7 times
higher than those of NFLX, respectively.



