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AT-2266 (X FT L\ E ) FY A LA VvEBROBHRIAEHRTH S, BRIKSBEEIC ¥ 2 MIC 0t
— 71}, E.coli54¥kT 0.2 pg/ml, K. pneumoniae 54 ¥ 0.4, P.mirabilis 54%T1.6, P.

morganii 548 0.2, S.marcescens 53T 0.8 3s X UF 250 2 48,

P, aeruginosa 1048 1.6

Tholo HELIc PA, PPA X hEBREN T\ chd, NFLX X b 1 BERES - T\ e 64

DRERAF TR 300 mg FEOHE RO M RE DR 13,

1BREC e — 272335 T 2.29

pg/ml, ZTOEEH L, 4B5RHITL.15, 8 FFHT0.45, 1281 T0.25C, 4R CITRIERARMELL
TChotoo MAEHERRIT4. 3185, AUC X 12.0 hrepg/ml Tl too RebEESRIL24R5C
55% T -7co HPLC IZ X BRIET, MPICHKED oxo hhiF@» LN, RPTEOYEH ML
TWico HPRARYE200), REQREHUEI20|D3260IC, &H|1 H600mg ¥7i%300mg % 3 AR L,
A~UAMBERL, BRHELYHIc ZR17H, B30, LLFH 161, R 16T, AR
96.8%Ch T MEFIHEL, S.aureus, E. coli, P.mirabilis, H.influenzae ¥ H, &
HEz L, ZBULHREY S BIfEA L LTERTRELDLKL, BRREBERE LIAD LI

Mo 'ﬁ:o

FLOEY Fyan v BREARMERTHSAT-2266i1, X
BRMEBALRHIC L THEI N BAITH B AHDLFE A
iX1-ethyl-6-fluoro-1, 4-dihydro-4-oxo-7- (1-piperazinyl)-
1,8-naphthyridine-3-carboxylic acid sesquihydrate G,
FIFVOURTHBN, HPcERFOUREL, F/ Vv
% Norfloxacin I LTV 5o

KROHENL, 75 ABHE, 75 ABREECEEED A
N2PTa%dD, 2OREEAYTT LV b, BAIZE
RAIDAT, ERKORIERIF T, MFBEEXERER Lr
L MR 4 ~ 6 B T %o 2R TRB~KI 65%
it h, £hPickT BRIV EVWbhBl, hhibih
D AT-2266 IeoW T, S, BHBIRE, EERBSRICOL
TENY AT - 1D TRET 50

I. 5 &

L. fEh

ERRBRRER 1 35\~ T, BRAR X 0 28 L &
Escherichia coli 54¥k, Klebsiella pneumoniae 54%k,
Proteus mirabilis 548k, Proteus morganii 54#%,

Table 1 Vital Statistics for 6 male volunteers

No. | Volunteers (;‘égfs) V&’(ils)h t H(?n%"
1| mu | a8 177
2 | KK | 2 | el 164
3 l MM | 24 e 168
4 | K.K. 20 | 7 178
5 | K.H. i 19 | 58 164
6 | } 4 o m

K. M.

19

{
|

72

Serratia marcescens 53k, Pseudomonas aeruginosa
1048k DA EI73RICOVT, BA(LEREFELERERIC
Ih, EEEE 109/ml T MIC 2HIE Lic, HE¥k#A
& LT Piromidic acid (PA), Pipemidic acid (PPA),
Norfloxacin (NFLX), Gentamicin (GM) 7¢ & (2o~ T

b ERRDRITE T - 1o
2. thHENRE

6 BORERAB T Volunteer (Table 11T,
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|, SBLRT) 1, AT-2266 %29 300 mg RO #;
b1, mAMEERs X URBEHEE 2l #RiMLLE, M, 0.5,
1, 2, 4, 6, 8, 12, 24RMICFT\, BRRI%, 2, 4, 6,
8, 12, 24 BT ¥ TOREYER Lico IKHAIMAE
B, EHENERELRERE I+ 7574~
(HPLC) L TfF-7chy, W¥Emekiil, REEL
LT E. coli Kp kA2 8BTH T 4 A 2K TIT-
Too BEMUT I 25—k v b vEHM(RT) R AV . B
g7 — L ifds X O pH 7.0 U ERBEW CER L,
FrENMERS XOCREYMUEL /2o HPLC(X, Waters
#:%4 ALC/GPC Hiitk 7 m~ + 75 7 (6000A Klatv
7, TIOBRIEBEARER, 440 TURARHISR, 73087
— RMEREEA) AV, RHER & 340 nm BEE,
# 5 Al Waters #- u-Bondapak C18 £ A 5 & (30
emx4mm1D.) AV, BEEIZA %7 —1—M/10 7
=vB—7xr=r 00 (¥EDOHEEI:5:1, ROBH
A5:5:1) W& 1.5 ml/min CHEB L1

(FRIE LA R ENIEERASHEEHEN CTRE L 1
Teds, B O NI 5, two compartment open model
G pharmacokinetic parameter % FH L72)o

3. FRIRRE

19824 5 A X h 19824E128 ¥ CILRB LIRRYSERE
326izouT, AT-2266 DEERIF LB Lo FER
SRR TR, BEEKERR T 6, WKL 3,
Rbkss 361, REMEDEsL106, BIERERES 2 Bl TH Do
ERNT22~THR TTIG56. 65X L HbEH B h o 1o F13
B, LIBITHBA, BIIPFREBRIIE, TIIRBRESR
KA D AL,

ZFii2 1 H 100 mg % 3[H, 200 mg X 3[ED 2 3§ h DL
#fT o726 100 mgx 3 BT F MBS DFITH S,
I3 7 AR A 4 ~14BHfT - oo

BRI, MEENRR L REBERHRE TAHI. M
EENHRIIBRREL L b O, SR LicEONE
* AT, WiH% #@EY, ETE, B cHE
Lico RABRBHRIL, MEXNHELBREROHES
¥ERTHEL, %, A%, 0H%, EHO 4B
& LT\:O

ARUEARORIEBICOWTIE, EHicL 3 :Bbh
BHERYEECHE L, LiBENEKTKIT 5 MR
# (RBC, Hb, Ht, WBC, IFEER), KFiéfer®E (GOT,
GPT, Al-p), BHEERZE (BUN, Cr.) #1T» 7%

. #& 2

1. HiEER

Ry #ED MIC DR A % £ T Table 2 ZiRL
770 F7c AT-2266 £ PPA, NFLX, GM 7 ¥ & »iHES

APR.1984

——

Table 2 Susceptibility of clinical isolates to
AT-2266 and other drugs
E. coli 54 strains

MIC (ug/ul)
Drugs [0.1]0.2 [0.410.8 [1.6 3.2 6.3 12.5]25 [50 |1
A'T-2266 2711817 2 K
A 18{3013[3
’PA 21127{4 111
NIFLX [29[23] 2
K., pneumoniae 54 strains
MIC (pg/ml)
Drugs [20.1{0.2 10.4]0.8 [1.6 |3.2 [6.3 12.5]25 |50 [10 1)
AT-2266) 1 | 8 [25]20
PA 3 2012219
PPA 6 [13]24]9 ]2
NFLX [13]13[28
P, mirabilis 54 strains
MIC (ug/ml®
Drugs [20.1{0.2 10.4 [0.8 1.6 [3.2 ]6.3 12.5][2% [50 [0 o
AT-2266 5126[16] 7
PA 2129123
PPA 15[29{10
NFLX (4014
P. morganiz 54 strains
MIC (pg/mi)
Drugs [£0.1{0.2 [0.4 {0.8 [1.6 [3.2 [6.3 12.5]25 |50 [10
AT-2266 29 {25
PA 23(27]4
PPA 2412010
NFLX [41]13
S. marcescens 53 strains
MIC (ug/ml)
Drugs [<0.1]0.2 0.4 {0.8 {1.6 [3.2 [6.3 12.5[25 |5 |10 10
AT-2266 3[13[5]2[5]9]|14]2
PA 6[17]1|%
PPA 1112111 13116
NFLX 1161114 (3[12]16
P. aeruginosa 60 strains
MIC (pg/ml)
Drugs [<0.1]0.2 [0.4 ]0.8 1.6 [3.2 {6.3 |12.5]25 [50 100 DI
AT-2266 18123[17] 2
PA 4(3]12
PPA 2516[18[23]4
NFLX 718(25]/8]4]8

P. aeruginosa (GM resistant strains) 44 strains.

MIC (ug/ml)
Drugs |<0.1]0.2 [0.4 [0.8 [1.6 [3.2 [6.3 [iz.5 ] 25 |50 [100 P
AT-2266 22/ 6|32 .
PA 1|24 ¥
PPA 616(15|5[2
NFLX 7512|102 [5(1]2]
GM 1214|7174
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Fig. 1 Correlogram between AT-2266 and PPA or NFLX

E. coli
100 100
25 1 25
1
<63 |2]1]1 ~ 6.3
:~ .
= 1131 2 z
1.6 14|43 1.6
0.4 0.4 1 1
11|74 1
0.1 0.1 16|11 2
0.2 0.8 3.2 12.5 50 ~-100 0.2 0.8 3.2 12.5 50 >-100
AT-2266 A'T-2266
Fig. 2 Correlogram between AT-2266 and PPA or NFLX
K. pneumoniae
100 100
25 2 25
2|7
263 |1]16)7 % 6.3
A 4|36 z
16132 1.6
0.4 0.4 31,7118
11| 2
0.1 0.1 1|5 |7
0.2 0.8 3.2 12.5 50 ~-100 0.2 0.8 3.2 12.5 50 ~-100

AT-2266

R% Fig. 1~7 KRk Lo E. coli 54¥Tix AT-2266 D
E=2i20.2pg/mlicdhh, KEHH0.8pg/ml UTF
Thoto ZORMIPA, PPA I h 3 BPELI BN
bDTHBH, NFLX L b 1 BBHE MECh T K.
Pneumoniae 548 Ti%, AT-2266 D& — 73 0.4pg/ml
&Y, 280.8 pg/ml AT Clro 1o fBH & DEIREIT
E.coli } FRRTCE - oo P. mirabilis 548 Cix AT-2266
R 16pg/ml ime— 725 b, 24t 0.8~6.3 pg/ml
R¥botz, PA, PPA LEQIL T3 D, NFLXX b Bk

A'T-2266

BE% D DTE o1z P. morganii 5485 TiY, 2#0.2
~0.4 pg/ml GPA, PPA X h@»ich, NFLX kb
1 BV 7o S. marcescens 53#Ci% 0.8 pg/ml 25
pg/mlic e — 75355 2D 2 — %KL, 0.4~
50 pg/ml i i LT\ oo PA, PPA L DIIRIFT,
NFLX A& Th-too P. aeruginosa 10463, 44
D GM BT, 2B TRLIc. GM RbH
D60k TiE, AT-2266 (1 3.2 pg/ml L& — 7 %7Kk L,
1.6~12.5 pg/ml (2%%H5H L1z PA, PPA L b
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e
Fig. 3 Correlogram between AT-2266 and PPA or NFLX
P, mirabilis
100 100
25 25
6.3 9 1 ~ 6.3
& n
R 213113 z.
1.6 31453 1.6
0.4 0.4
219121
0.1 0.1 3117(14] 6
0.2 0.8 3.2 12.5 50 >>100 0.2 0.8 3.2 12.5 50 >100
AT-2266 AT-2266
Fig. 4 Correlogram between AT-2266 and PPA or NFLX
P. morganii
100 100
25 25
E 6.3 515 ; 6.3
e
A 10|10 Z
1.6 14|10 1.6
0.4 0.4
1013
0.1 0.1 /19|22 |
0.2 0.8 3.2 12.5 50 >100 0.2 0.8 3.2 12.5 50 >100

AT-2266

#, NFLX X9 1BpES - T ico GM it g o448k
TiE, 1.6pg/mlice—2h%0, 50pg/ml LATFics
i LT\ 2o GM fittkEEiL, MIC 12.5 pg/ml A EDd
DTHY, 15%DHDOIEEZM YR LT PA, PPA T
X1#kdb7{ NFLX LF%ETho7o Fig 1~ 7R
L7cAEBIR B, Ll EDER L iHF—&TH LD Th- 1o

2. {(ANENE

AT-2266 300 mg * ZEMEREH 5% D MPRE DR &
EWFRERE DS Table 312, HPLC % Table 4

AT-2266

K, chbaERLAbD% Fig. 8 iRl £9%
HERETIZ 1B — 27 25 h 1.00~3.80 gg/ml
THPET 2.29 pg/ml Th > too BAENETSH-T
E— 7 {HI2 0.5 B3 % b O, 2RSS O8
bolo WTRGLUEHIML, THET2RMLI2 4
B§f 1.15, 6 B 0.74, 8 B 0.45, 1265 02527 ),
2B CULBIERAELL T T - 720 HPLC i X BHH
i, MARIZ oxo M AT-2370 HikEZD b
FORMY b AWIAHTRD L, 64PHTIRHC
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Fig. 5 Correlogram between AT-2266 and PPA or NFLX
S. marcescens

— . r—
100 2|2 100
110|110 2
25 81911 25
4|2 2151
< 6.3 3 2 7 6.3 31
& 2 ; 2| 6
1.6 1.6 81161
513
0.4 0.4 5 2
0.1 | 0.1
0.2 0.8 3.2 12.5 50 >-100 0.2 0.8 3.2 12.5 50 >100
AT-2266 AT-2266
Fig. 6 Correlogram between AT-2266 and PPA or NFLX
P. aeruginosa
71712
100 1 3127 100
25 25
1141321 71712
7 6.3 182 1 % 6.3 1 3|17
2 1 = 1 11
1.6 1.6 11 1)1
1(6°(3]|1
0.4 0.4 5|1
1
0.1 0.1
0.2 0.8 3.2 12.5 50 >100 0.2 0.8 3.2 12.5 50 >100
AT-2266 AT-2266

E=-73b0, 2.01 pg/ml Tlhotoo LUEERL, 2B RepEEfiOWT, EWFREREOBE % Table 6
1.83, 4WfN1.20, 6B5M50.79, 8E§E10.53, 128% TR Lo 2 B % T I [RepIBEEI 50~170 pg/ml %
- 0.27, 4RER10.06 T D, EWEHIER LIHTEL KL, F#H110.2pg/ml Thotoo T LT, 6BHET
DTtz =KL HBLNE pharmacokinetic AT 100 pg/ml LA EDBEZ R LT e, R
; parameter % Table 5 iz /R L7z IMAPFHEFREINTIEY BT 24 B5[EC 48.5~62.7% T, FH55.0% Tl - 1o
MR T4, 31858, HPLC © AT-2266 34.9285f,  HPLC i X 3 ReBEHZBOREE % Table 7 1R L1,
 AT-2370 36.058H, 454,97 G- 7o AUC ReClE, oxo A AT-2370 Dffs ¥, ethylenediamino
I REhEh12.0, 11.52, 1.47, 12.99 hr-pg/ml T o AT-2598 gD LT, BEtoBRttRIL, £
- 21 AT-2370 O Lab 2 EIB1I#I11% Th - oo HERME L HEEUDOMETH - Ao AT-2370 i35 R
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Fig. 7 Correlogram between AT-2266 and GM
P, aeruginosa (GM resistant strains)

4
100 8| 4 3 2
4 3
25 1 3
5|7
= 63
&)
1.6
0.4
0.1
0.2 0.8 32 125 50 >100
AT-2266
D15.8%, AT-2598 383 % ThoTo THROHFEIR

Licbo% Fig. 9 iRl

3. BEIREK

18 %« DIEFCOWTOBEE S Table 8 KiRLI, fE
FIBHEIEL, ALIOEBEEY IO OLEH
oo BOFONEMTLSH Y, BEEEIIRENLPE
FEDDDTH>Tco ZHWBICERGRLY E LD IOY
Table 9 KiRL7:o SMEKEIZL 7ML, 16 HR
EHE’&’ Lﬁf.ﬁﬁ‘o f:i);; %WJ 2 ﬂ; ’EM 4 ﬁ]'@&) Y )
BUGEXR TN, TXTEHTH- T WEK3H
T, Z8), FHBIUPRHEDYE 4 16ITHo 1
LB OFNIERIEEROREN B AR & Lo
EFNIME X b OFREORMS L, FMEEDTTRE
Hb 550 Thotco REL 3SAIXTRTES TH T
SR 10 LA Ch - 7o BHEEMRD 24
132%, HHE 16 TH- o 23260 CTEMITH, 7R
136, ®E% 146, B 16T, FRERI6.8% L&
BHTIVERTh oo BEWNSSBDOLNID, FR
BIRMUEE 206 Ci, EXH6 B, AR THD, REE
RIFL126) Ci3ERIG, FH 162, RERIECES
DD TEh - oo BHBETICEERZIF & MRFHIZR
XK= D% Table 10 KRLT S. aureus, E. coli,
H. influenzae, P. mirabilis 7cy, +TXTEHLL,
BRI S TWBIRY R L. EEA YR 1T S.
pneumoniae ¥ K. influenzae O BEREYH ¢ H.
influenzae | YENSR Uty S. pneumoniae Hifke LE
B a2z, BEHESEIROHT, BREOTIFHTH

Table 3 Plasma levels of AT-2266 in healthy
volunteers after a single oral dose of
300 mg (in fasting state)

Time after administration (h)

Volun.
teers __
No. (05| 1] 2| 4/|6]68/|12]n

0.24%2.25 1.35 [0.94 10.58 0.23 0.17
0.06 [1.00 2.10 |1.35 10.92 )0.64 (0.23
1.60 (1,90 |1.45 0.88 10.56 0.29 | —
2.75 (2,18 11.60 [1.22 |0.82 10.36 [0.26 | —
1.32 (2,60 12.10 {1.30 [0.92 [0.66 0.27 | —
6 1.45 (3.80 |1.70 {1.20 0.64 (0.51 0.31 | —

Average [1.24 2.29 11.72 1.15 0.74 0.45:£.25

G W N =

S.D. [0.9850.917/0.32000.1930.167)0.182/0.052
S.E. 0.4040.374|0.1310.07 .068'0.07

* Concentration in plasma (¢g/ml)
S. D.; Standard deviation, S. E.; Standard error

.023

-7

BIfER L LTRELBDI- D2 lth ot &H
B S AR LI E(EY Table 11 1RLAA,
REMEI2LBHLRIh T

Im. * -3

AT-2266 DHEHITNT, BRI EED E. coli K.
pneumoniae, P.mirabilis, P.morganii, S.marces
cens, P.aeruginosa, 3373#kico\T MIC % BEL,
o & ek L7co BIZEMBNZI N TV3 PA, PPA KKit
5B E, P.mirabilis 255G LTV5E4HS, TXTR
HTIVHENI X RLI. FHFLOARNERAO—oTh
% NFLX ritvwT™hi, ETH2EM Thoto P
aeruginosa Ci3. GM REEICOWTHRELRH, B
%ol TERZE AR LI LIZERE S5,

R ABFC 300 mg EORGHOBHERTIL
M 1 B Y — 2 2R L, 2.29pg/ml Tho
foo T OfEIZ, 400mg FEAKLS-O NFLX Offi1.38 pg/
ml X DD B ME T - oo MshEHRRRHIL 4.31 KET
BREAYR LT e R~ 100 gg/ml JLEOR
BEA6 B E CHDdON, U OBEERAEEY Tho
oo REWHPIEV 2Vl TV 528 HPLC ONER
X b, MAE oxo kD AT-2370 HUEBICEADLI,
FRehCid AT-2370 2i#16%, X Hic ethylenediamino
i AT-2598 23 3 $BdH iz, =hboR#HD
HEH ISR X DECY, Tl HEREIALT
B9, ArgEs L HPLC g A stoflasisiLt
k0, KR¥YOEBRIPIVH D LELDR
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Table 4 Plasma Levels of AT-2266 and its Metabolite, AT-2370*, in healthy volunteers
after single oral dose of 300 mg of AT-2266 (in fasting state)

Volunteers
Metabolite
No.

0.5
1 AT-2266 0.83

AT-2370 t¥2
Total 0.83
2 AT-2266 0.36

AT-2370 t

Total 0.36
3 AT-2266 1.64
AT-2370 0.12
Total 1.76
4 AT-2266 2.49
AT-2370 0.26
Total 2.75
5 AT-2266 1.05
AT-2370 0.14
Total 1.19
6 AT-2266 1.61
AT-2370 0.14
Total 1.75
Mean AT-2266 1.33
+SE. +0.30
AT-2370 0.11
+0.04
Total 1.44
+0.34

1.68
0.08

1.76

1.1
0.27

1.38

1.84
0.24

2.08

1.75
0.34

2.09

1.73
0.30

2.03

2.44
0.25

2.69

1.76
+0.17

0.25
+0.04

2.01
+0.18

1.47
0.20

1.67

1.46
0.28

1.74

1.86
0.27

1.56
0.23

1.79

1.60
+0.08

0.23
+0.04

1.83
+0.11

*!; oxo AT-2266, *2; trace (below 0.01 ug/ml)

Values were determined by HPLC

4

0.
0.

0.

1.30
.22

0.91
0.10

1.01
.13

o

1.28
.14

1.10
.15

o

.52

.01

.14

.42

.25

84
04

88

Plasma concentration (ug/ml)

Time after administration (hour)

6

0.57
0.03

0.60

0.90
0.14

1.04

0.52
0.07

0.59

0.56
0.09

0.85

0.78
0.10

0.88

0.66
0.09

0.756

8

0.42
0.02

0.44

0.56
0.09

0.65

0.39
0.05

0.44

0.51
0.06

0.57

0.56
0.05

0.41
0.05

0.46

0.48
+0.03

0.05
+0.01

0.53
+0.04

12
0.23
0.01

0.24

0.26
0.05

0.31

0.19
0.03

0.22

0.28
0.04

0.32

0.22
0.03

0.25

0.23
0.02

0.25

0.24
+0.01

0.03
+0.01

0.27
+0.02

365

24
0.03

0.03

0.05
0.01

0.06

0.05
0.01

0.06

0.05
0.02

0.07

0.04
0.01

0.05

0.07

0.07

0.05
+0.01

0.01
+0.00

0.06
+0.01
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Fig. 8 Mean plasma level of AT-2266 and its metabolite AT-2370, in 6 healthy
volunteers after single oral dose of 300 mg of AT-2266 (in fasting state)

2
2t 15
g Bioassay }Ea 0.51 HPLC
X X ]
_ £ 4
s g
2F [ A
2 g
2 g
~ S 0.1
< ;
g ]
1 1 I 1 L I I 1 1 1 1 1 J _=‘. 0 05:
0123 4567 8 9 1011 12 U a
Time after administration (h)
Table 5 Pharmacokinetic parameters of AT~2266
and its metabolite 0.0l ++———— v
Mean values of 6 healthy volunteers 012 4 6 8 12 U
Time after administration (hour)
_*3 " :
Cmax*' | tmax*® Efaelf OAEZCEI; Plottings are mean values + S. E. from 6§ subject.
©®; AT-2266, a;AT-2370, W;Total.
Bioassay 2.57 1.08 4.31 12.0
HPLC
AT-2266 2.02 1.25 4,92 11.52
AT-2370 0.26 1.25 6.05 1.47
Total 2.26 1.25 4.97 12.99
*1; peak plasma concentration (ug/ml), *2; time
of peak plasma concentration(h), *3; apparent ter-
minal plasma climination half life (h), *¢; area
under the plasma concentration-time curve (¢#g-h-
ml-Y)
Fig. 9 Mean urinary excretion of AT-2266 and its metabolites, AT-2370 and AT-2598,
in volunteers after single oral dose of 300 mg of AT-2266 (in fasting state)
100~
_ (N=6) ® AT-2266, = AT-2370, §
] % AT-2598, ® Total. -
#g/ml _ % %200* 80«
5100 Bioassay 1005 B HPLC 3
B £ 2150 g
£ 2 -] 3
g 55.0%| & P g
U 3 - i 40%
S 50, lso 5 §100 :
g FE
1 8 o 03
5 117 2 2
g 3
£ ©
0—2 2—4 46 6-8 8—12 12—24hour S0 T 06 o8 s—1z -
Time after administration Time after administration (hour)

3 AT-2266, AT-2370, AT-25%
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Table 6 Urinary excretions of AT-2266 in healthy volunteers after a single
oral dose of 300 mg(in fasting state)
e |y Time after administraion 1)
No. 0~2 2~4 4~6 6~8 8~12
c 50 135 160 39 33
v 800 170 195 395 665
1 a 40.0 22.95 31.2 15.405 21.945
r 13.3 7.65 10.4 5.14 7.32
cr 13.3 20.95 31.35 36.49 43.81
c 78 88 135 94 96
v 580 475 200 225 320
2 a 45.25 41.8 27.0 21.15 30.72
r 15.08 13.93 9.0 7.05 10.24
cr 15.08 29.01 38.01 45.06 55.3
98 110 40 32 36
v 500 260 375 375 630
3 a 49.0 28.6 15.0 12.0 22.68
r 16.3 9.53 5.0 4.0 7.56
cr 16.3 25.83 30.83 34.83 42.39
c 160 140 160 52 59
v 300 200 165 300 435
4 a 48.0 28.0 26.4 15.6 25.665
T 16.0 9.33 8.8 5.2 8.56
cr 16.0 25.33 34.13 39.33 47.89
c 170 120 130 16 58
v 335 260 205 495 360
5 a 56.95 31.2 26.65 7.92 20.88
r 18.98 10.4 8.88 2.64 6.96
cr 18.98 29.38 38.26 40.9 47 .86
c 105 150 145 54 26
v 355 265 160 280 900
6 a 37.275 39.75 23.2 15.12 23.4
r 12.43 13.25 7.73 5.04 7.8
cr 12.43 25.68 33.41 38.45 46.25
c 110.2 123.8 128.3 47.8 51.3
v 478.3 271.7 250.8 345.0 551.7
Average a 46.08 32.05 24.91 14.53 24.22
r 15.4 10.7 8.3 4.8 8.1
cr 15.4 26.1 34.4 39.2 47.3

367

12~24

24
960
23.2
7.73
51.5

41
550
22.3
7.44
62.7

32
575
18.2
6.06
48.5

43
530
22.9
7.65
55.6

34
880
29.7
9.91
57.8

40
550
21.8
7.26
53.6

34.6
674.2
23.1
7.70
55.0

¢: concentration (ug/ml),

very (%)

v : volume (ml),

a: amount excreted (mg),

r: recovery (%),

cr: cumulative reco-
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Volunteers
No.

Mean
+S.E.

Table 7 Urinary excretion of AT-2266 and its Metabolites, AT-2370* and AT-2598*,

CHEMOTHERAPY

in volunteers following single oral dose of 300 mg (in fasting state)

Metabolite

AT-2266
AT-2370
AT-2598

Total

AT-2266
AT-2370
AT-2598

Total

AT-2266
AT-2370
AT-2598

Total
AT-2266

AT-2370
AT-2598

Total

AT-2266
AT-2370
AT-2598

Total

AT-2266
AT-2370
AT-2598

Total

AT-2266

AT-2370

AT-2598

Total

12.45

1.15
s

13.60

9.64
2.40
0.09

12.13

15.47
2.10
0.57

18.13

15.78
3.61
0.35

19.65

17.58
2.99
0.28

20.85

9.30
1.33
0.09

10.73

13.37
+1.41

2.25
+0.38

0.23
+0.09

15.85
+1.73

8.85
1.01
0.20

10.06

10.68
3.14
0.32

14.15

9.06
1.55
0.49

11.10

8.65
2.28
0.43

11.36

10.82
2.14
0.30

13.27

11.73
2.60
0.41

14.74

9.97
+0.52

2.12
+0.31

0.36
+0.04

12.45
+0.76

Urinary excretion (% of dose)

5.67
0.56
0.12

6.34

7.04
1.77
0.33

9.14

5.22
0.82
0.22

6.25

6.09
1.28
0.29

7.66

6.94
1.10
0.22

8.26

6.68
1.21
0.44

8.33

6.27
+0.30

1.12
+0.17

0.27
+0.04

7.66
+0.47

Time after administration (hour)

6~8

5.99
0.66
0.06

6.71

4.87
1.25
0.23

6.35

3.88
0.62
0.20

4.69

4.60
0.99
0.17

5.76

4.92
0.86
0.14

5.92

4.39
0.81
0.21

5.40

4.78
+0.29

0.87
+0.09

0.17
+0.03

5.81
+0.29

-4

8~12

5.33
0.756
0.05

6.13

4.88
1.38
0.30

6.55

4.44
0.87
0.25

5.56

5.82
1.32
0.32

7.46

4.73
0.87
0.17

5.76

5.97
1.23
0.32

7.52

5.20
+0.25

1.07
+0.11

0.24
+0.04

6.50
+0.34

12~24

5.61
0.76
0.07

6.44

4.84
1.59
0.44

6.87

4.35
1.26
0.41

6.02

5.53
1.61
0.44

7.57

5.32
1.41
0.44

7.17

4.95
1.06
0.40

6.41

5.10
+0.20

1.28
+0.13

0.37
+0.06

6.75
+0.23

APR.1984

Total

43.90
4.88
0.5

49.28

41.9
11.53
1.7

55.19

42.42
7.2
2.13

51.75

46.47
10.98
2.01

59.46

50.31
9.%7
1.55

61.23

43.02
8.4
1.87

53.13

44.68
+1.30

8.70
+1.01

1.63
+0.24

55.01

+1.88

.

*1; oxo AT-2266, *2; ethylenediamino AT-2266, *?; trace (below 0.01%). Values were determined by HPLC.
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Table 9 Summary of clinical effects by diseases

Diagnosis Cases r gxcellent 1 (_:v;)od V ;‘;i: Unervaluatcd Effectiveness rate*

Acute bronchitis 7 o 2 ; 4 ] 1 100.0%
Wﬁr R T ‘ 100.0%

Pharyngitis 3 R T  66.7Y
Tonsillitis T L 100.0%
Acute cystitis 10 | 10 o | o 100,'0%
Chr.oystiis | 2 | 1 : - C 100.0%

Towl 2 | w1 | 1 1| w8y

*: Effectiveness rate was calculated except unevaluated case.

Table 10 Clinical effects and bacteriological effects to AT-2266
treatment by isolated organisms

No. of Clinical effects Bacteriological effects

Organisms S -
cases | Excellent| Good I Fair ‘Unevaluated Disappeared | Decreased | Unevaluated

S. aureus 5 3 2 ‘ 5
S. pneumoniae 1 ‘ 1
E. coli 10 9 1 10
P. mirabilis 2 2 ? 2
C. freundii 1 | 1 | 1
H.influenzae 3 3 “ 3
P. aeruginosa 1 1 ‘ 1
S. pneumoniae , | { 1
{H. influenzae { 1 \ { ! <‘
E. cloacae ; ‘
{P. aeruginosa [ 1 | { 1o { !
Normal flora 7 | 3 2 i 1 1 7

Total | ® w1 | o |7

R 326i %t 35 AT-2266 DAZNIRI3.96.8 T, ReFERA LB ERLELORI,
B EBDT LK Ty 1o FEGIDS, BIEN HPBAE AT-2266 KO\ C, BB, hHEIME EERREY
LS EbBBN, FOMHRILDERELDNSH -0 RETL, FEIOEKERICKT MM, Retkr o,
BICRMBRIER LR Th - 100 F MEEI0C D SEHGLBIEATLD LE LD,
S.aureus, E. coli, H. influenzae, P. mirabilisic¥, b4 ik
TRUEBEL, BRIOCH IV BEAYT LI i INEPNCES T8 S oin e
-:;ureus, H. influenzae i Ebi@%ﬁ%ﬁ@%ﬁ&:ﬁf}#? ¥ %ﬁgfﬂ;ﬁf?ﬁﬁ?‘gﬁéﬁ% yYHRLY & AMTIS
ThY, FHOIER R ~DBEIGIEK &R+ ) B AR A
ARBTH 10 BIfER, BEMEEI1GLADON

L)

w
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Table 11 Laboratory findings of 32 cases and after AT-2266 treatment

Case Age | RBC Hb Ht Eosino. |GOT | GPT ~ BUN Cr,
No. | V™ | Sex | (x109 | /) | % | VB¢ | "% | W | W | AP | (me/d) | mgia)
L g s | %8 393 | 12.2 | 36.5 | 10,300 3 28 | 21 5.2 21.0 | 1.0
|| F 1 45 | 13.0 | 38.0 | 5,400 3 |28 | 24 6.3/ 16.8 | 0.9
2 |s vy | 99 426 | 12.9 | 378 8,900 3 18 | 11 75| 17.6 | 0.68
Y| F — — — — i P — — —

s Ny | 74| 488 | 109 | 337 9,700 1+ 1711 7 7.5 14.1 | 0.8
S I NY M | o497 | 11.4 | 34.5 | 6,100 0 15 | 10 | 7.0 19.8 | 1.
4 |Ks | 64| 406 | 125 | 37.0 | 8,800 1 17 |10 8.0 27.2 | 1.7
R.5.0 F | 418 | 12.8 | 37.5 | 5,400 1 21 | 14 9.2 228 | 1@

s | KK | 6 487 | 155 | 45.3 9,700 17 [ = | — — — =
‘Rl M | 463 | 14.8 | 43.4 | 7,000 2 |20 | 1| 78| 185]| 10

6 ImM™m | 77 410 | 13,5 [739.0 9,200 0 13 11 | 55| 20.1 [ 1.3
Ml M | 443 | 14,2 | 41.9 | 7,500 | 2 18 | 12 ' 47| 241 | 1.3

7 |s k| 478 | 15.9 | 46.8 8,700 4 13| 16 6.6 203 | Il
R M 491 | 16.2 | 48.7 | 5,700 2 15 | 8 6.4 19.6 | 112

s |KT |7 423 | 12,6 | 38.1 | 12.100 0 31 [ 18 8.3 24.0 | L%
M 418 | 12.4 | 37.4 | 7,800 | 0 | 24 | 18 8.8] 221 | 17

o |[FR | ¥ 474 | 15,5 | 45.7 8,800 0 39 | 47 57| 24.0 | 1.08
R M 475 | 15.6 | 45.3 | 7,600 0 | 38 | 31 6.0| 24.2 | 1.06
0|y T |7 454 | 14.2 | 42.6 | 8,600 1 18 | 13 7.2 29.7 | LI6
M 449 | 14.2 | 417 | 6,900 | 1 | 13 | 12 7.4 188 | 113

1 lwT | 7 398 | 12.4 | 37.4 9,100 0 23 | 21 7.3 34.2 [ 2.69
M 414 | 12.8 | 38.6 | 6,100 4 18 | 16 7.0, 304 | 2.3

12 lox | 5 550 | 14.8 | 44.1 | 10,000 0 21 | 11 8.2| 23.0 | 0.4
R M 532 | 14.3 | 41.6 6,000 | 1 4| 5 8.4 20.3 | 0.9

3 KT | o 418 | 13.2 | 38.4 | 8,500 1 23 | 13 10.9| 16.0 | 0.6
1| F 452 | 14.1 | 40.9 5,300 2 27 | 18 7.0 17.2 | 0.8

4 | KM | 59 | 48 8.4 | 27.7 | 11,000 4 14 | 12 7.3 16.2 | 0.%
M- ’M | 453 | 8.3 | 26.8 | 8,500 1 12 | 9 8.6| 11.8 | 0.84,

5 IMT | & 556 | 15.9 | 46.5 | 10,300 | — - = = — —

- | M | 578 | 10.6 | 47.8 | 6,200 . — | 18 | 12 5.6 4| 0.

22 | 491 | 15.3 | 43.9 9,100 . o0 | — | — — — -

16 |MH. | N | 487 | 150 | 42.6 | 5000 | 3 | — | — - -1 =
7 ls.s | 5 436 | 13.0 | 38.6 9,300 0 | 14 | 16 7.6| 20.4 | 0.8
"S- | F 435 | 13.4 | 397 | 530 | 0 |10 | 6 7.0| 17.5 | 1.02

s |FT | 56 483 | 15.1 | 45.0 | 14,000 0 16 | 14 6.3| 16.1 | 0.9
-1 M | 489 | 15.1 | 44.9 | 6,500 . 2 | 20 | 12 5.3| 15.2 | 0.8

9 |T.m | 5t 463 | 14.5 | 40.7 9,500 2 12 | 11 | 118 = -
Y F 470 | 14.6 | 40.5 | 7,300 3 14 | 13 | 125 — -

20 |UH |3 471 | 14.7 | 41.5 | 9,800 1 14 | 14 | 152 = -
‘2| F 465 | 14.6 | 41.6 | 7,700 | 2 | 17 | 18 | 141 — -

21 | 1 A | 72 | 476 [ 149 | 417 8,000 1 | 21 | 23 | 152 135 | 1.0
A F 490 | 15.0 | 42.1 7,200 | 3 | 22| 21 | 160 12.0 | 0.9

22 | MM | 4 | 450 143 | 40.2 | 7,500 1 14 | 15 | 178 11.0 | 06
Y | F 468 | 14.5 | 40.6 | 7,200 2 16 | 17 | 159 11.0 | 0.6

23 |K K | 40 | 476 | 148 | 40.9 | 8,000 3 12 | 14 | 140 12.0 | 07
2| F 483 | 15.0 | 41.3 | 6,800 2 18 | 20 | 135 10.8 | 07

24 | KK | 77 | 435 | 143 [ 405 | 7,800 2 12 | 14 | 153 13.0 | 08
"% | F | "446 | 14.3 | 40.3 | 7,300 3 17 | 19 | 162 12.0 | 0.8

% | INK | 71 466 | 14.5 | 40.7 8,200 2 21 | 20 | 166 15.0 | L0
"2 | F 472 | 14.7 | 41.0 | 7,300 1 18 | 23 | 144 14.0 | 1.0

% |K A | 5 | 469 | 145 [ 419 . 7,800 1 12 | 15 | 126 1.0 | 07
B F 475 | 14.6 | 41.8 | 7,200 | 2 17 | 18 | 131 10.5 | 07

2 |k T | 9 480 | 14.7 | 4l.1 7,800 2 16 | 12 | 130 12.0 | 08
1| F 475 | 14.5 | 40.8 7,000 3 12 | 10 | 122 1.5 | 08

28 | T R | 40 | 492 | 156 | 42.1 7,700 1 15 | 17 | 162 10.0 | 0.7
"R | F 485 | 15.5 | 42.0 | 7,200 2 13 | 15 | 147 10.5 | 07

29 | s M | 79 | 423 | 141 [ 39.8 | 7,600 2 15 | 11 | 150 140 | 10
M F 431 | 14.2 | 40.1 | 7,100 2 16 | 13 | 142 125 | 09

30 |wN | 48 483 | 14.8 | 41.5 8,000 2 14 | 11 | 132 12.0 o.g
"N F 491 | 15.0 | 41.6 7,500 2 16 | 15 | 128 1.5 | 08

31 | s 1 | 47 | 480 | 147 | 428 | 7,500 0 32 | 36 6.6 17.6 l-gi
S e 462 | 14.0 | 41.3 4,700 3 27 | 28 | 6.0| 16.0 | 09

58 503 | 16.7 | 48.1 9,400 0 25 | 32 98| 17.2 | 08

32 | O.N. F _ _ - - _ - - - 17.1 0.61
Q| 06
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STUDIES ON AT-2266

AxIRrA Sarto, YasumicHI KaTto, Kiyorumi IsHikawa, EINOSUKE ODAGAKI,
MASAHIDE SHINOHARA, KAYOKO MoRITA and Ikuo FUKUHARA
The Second Department of Internal Medicine, Hokkaido University, School of Medicine
Masumi Tomizawa
Sapporo Hokushin Hospital
IcHIRO NAKAYAMA
Sapporo Railway Hospital
KivosHr SaTo
Clinical Laboratory, Hokkaido University Hospital

AT-2266 is a new synthetic pyridonecarboxylic acid antimicrobial agent. The peak MICs of this drug against
clinical isolates were 0.2 #g/ml against 54 strains of E. coli, 0.4 pg/ml against 54 strains of K. pneumoniae, 1.6
pg/ml against 54 strains of P. mirabilis, 0.2 pg/ml against 54 strains of P. morganii, 0.8 and 25 pg/ml, i.e.
biphasic, against 53 strains of S. marcescens, and 1.6 pg/ml against 104 strains of P. aeruginosa. AT-2266 was
superior by a few dilution factors to PA and PPA but inferior by one dilution factor to NFLX. When 300 mg of AT-
2266 was administered orally to 6 healthy adult males in fasting state, the blood concentration of the drug reached a
peak of 2.29 #g/ml at 1 hour and declined gradually to 1.15 #g/ml at 4 hours, 0.45 ug/ml at 8 hours, 0.25 ug/ml
at 12 hours and below the detection limit at 24 hours. The blood half-life was 4.31 hours. The area under the curve
(AUC) was 12.0 hr-p#g/ml. The urinary excretion of the drug was 55% in 24 hours. HPLC revealed a trace of oxo
form in the blood ; the percentage of the oxo form increased in the urine. The drug was administered in a daily
dose of 600 mg or 300 mg in 3 divided doses to a total of 32 patients, i.e. 20 patients with respiratory tract infections
and 12 patients with urinary tract infections for 4 to 14 days to evaluate its clinical efficacy. The clinical results
were : excellent in 17 cases, good in 13, fair in 1, and unknown in 1. The success rate was 96.8%. Bacteriologically,
marked effect was found, i.e. S. aureus, E. coli, P. mirabilis, and H. influenzae were eradicated. No noticeable side
effects were encountered, nor was found any abnormal laboratory value.



