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CHEMOTHERAPY
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1. HERDMED E. coli, K. pneumoniae, P. mirabilis, P. morganii % 54 ¥k, P. aeruginosa 60 ¥k,
GM fitth P. aeruginosa 44 ¥k, S. marcescens 53 ¥kizXt+% DL-8280 ¥ /1%, NA, PPA, NFLX
LHBELTc, MIC ix NA, PPA iCH~3~ 6 B¥IE <, NFLX Li3iZR% Th -7, ¥iZ, NA, PPA
ICIER IS DIEM o 1= P. aeruginosa, S. marcescens {3t LT 3.13 ug/ml~6.25 ug/ml & NFLX
FHRD L WHETEE 2R LTz,

2. 6ADBRERABFIC 200mg HIAKKERE L, ToOMPBRE L RPIEE 27z, MPRER
E— 2 4 BT, 1.9 ug/ml &R L, 24 BERIAIC 0.1 ug/ml £ TR LI, mhd:Eiii 3.1 850 ©
bolc, RPITIX 24 BERIEIC H T 50 pg/ml OBEVFREN TR Y, BERO¥80% B EII & h
eo

3. BREARBILE PR SXHEEDRB ICRIERERM L, KERXRTIR 7HPe AN ED
Tholo, REBPIE T 224 FP EZ 176, F% 4 51T, REFAICIT 24 RIb 20 BlICENEE 2
Teo &KL LTHZIR8T%, HWHAR84% ThoT, BIER, BWHRREMO RETHIIID bhih

FEB. 1984

o7,

DL-8280 iZH—MEHR) PRBIEFM THRB SN/ K 9
N BAOFERET, {LFERER Fig. 1 ISR+ J L 9 bz
T WV AFALERF S #HTEEREOHF LS (
TORBIERTH S,

ARIERDOFLRIERF ) & 7 AEE(NA), £ FE(PPA)
LHBEL, in vitro OIEENER 75 LRMBEICHLTED
EAEAD, E6I2 77 AR, MKHEICH LT, B8
Wb TEY, EWHEARY bLEF+5Y,

bhvbhi, KRBT 2HEN, BN - Phlc >0 To 3%
R O NS BRKRIRM £ 1T~ 12D T@E+ 5,

L. i & »

D Fik

EHRE R FEE BB RBRE RIS THRAE L Y 4
B U7c Escherichia coli 54 £k, Klebsiella pneumoniae
54 ¥k, Proteus mirabilis 54 B, Proteus morganii 54

BE, Pseudomonas aeruginosa 60k, # v 4 <A v

Fig. 1 Chemical structure of DL-8280

o

F COOH
N N

HzC/N\) 0\/I\CH:

(GM) Tfittt P. aeruginosa 44 ¥k, Serratia marcescens
538k & A v, BAR{LFEMEFLENREERY T DL-8280,
NA, PPA, /A 7u x4+ (NFLX) i&x+5 MIC
% 10°cells/ml ## TR E L=, ¥, GM itk P.
aeruginosa IZB L Tit GM i3 +3 MIC $ 4b¥T
HE LIz,

2) &R

Table 112574 & 5 ic DL-8280 i3, E. coli, K. pnes-
moniae, P. mirabilis, P. morganii OVWFhiZHLTH
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Fig. 2-(1) Correlogram of MICs between
DL-8280 and NA
E. coli
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Fig. 2-(2) Correlogram of MICs between
DL-8280 and NFLX
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Fig. 2-(3) Correlogram of MICs between
DL-8280 and NA
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Fig. 2-(4) Correlogram of MICs between
DL-8280 and NFLX
K. pneumoniae
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Fig. 2-(5) Correlogram of MICs between
DL-8280 and NA
P. mirabilis
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Fig. 2-(6) Correlogram of MICs between
DL-8280 and NFLX
P. mirabilis
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Fig. 2-(7) Correlogram of MICs between
DL-8280 and NA

P. morganii
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Fig. 2-(8) Correlogram of MICs between
DL-8280 and NFLX
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Fig. 2-(9) Correlogram of MICs between _
DL-8280 and NA
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Fig. 2-(10) Correlogram of MICs between
DL-8280 and NFLX
P. aeruginosa

(ug/ml) 10%cells/ml
>100
100
50
25
12.5 3|2[1]2
% 6.25 31
%313 3,213
1.56 414[14]3
0.78 31
0.39 213(2
0.2
=0.1
=0.1 0.39 1.56 6.25 25 100 (ug/ml)
DL-8280

Fig. 2-(11) Correlogram of MICs between
DL-8280 and GM
P. aeruginosa (GM resistant strains)
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Fig. 2-(12) Correlogram of MICs between
NFLX and GM
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Fig. 2-(13) Correlogram of MICs between
DL-8280 and NA

S. marcescens
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Fig. 2-(14) Correlogram of MICs between
DL-8280 and NFLX
S. marcescens
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Table 2 Serum concentration of DL-8280 in 6 healthy volunteers after an oral
administration of 200 mg with food

. . Serum concentration (ug/ml)
Case | Age Helgl):t Weight
(em) | (k&) | o o5 1 2 3 4 6 8 12 b
A 23 168 64 . . 0.16 0.74 2.15 2.00 0.9 0.72 0.37 .
B 23 160 58 . 0.12 0.90 2.40 2.30 2.05 1.25 0.48 0.36 .
(o} 23 172 80 . . . 0.17 0.29 2.45 1.35 0.90 0.39 0.23
D 21 164 64 . 1.80 2.25 2.40 200 1.65 0.96 0.83 0.29 .
E 20 178 77 . . 1.35 2.05 1.85 1.80 0.94 0.50 0.34 0.21
F 19 171 69 . 0.92 2.65 2.20 2.00 1.55 1.00 0.80 0.33 0.22
Mean | 22 169 69 . 0.47 1.22 1.66 1.7 1.92 1.08 0.71 0.35 0.11
* <0.102g/ml
FEH bR o7, NFLX L o Hig Tix, DL-8280 Fig. 3 Serum concentration of DL-8280 in
IR LAERR D BZES E R LIz, GM [ttt P. 6 he.al_thy v.olunteers after an oral
aeruginosa IZX¥t+% GM & DL-8280 72 & (riZ NFLX administration of 200 mg with food
DBZHMETIX, LbIZ GM LOBAFHEIZRD & (ug/ml)
high o7z, e 3.0
2
II. B -8 it s
IO SiPE bt g 20
BERABT CE# 19~23 3%, Wi522 2%, (ki 58~
80 kg, ¥ 69 kg) DEREHE 6 4 & x5z, DL-8280 200 E 1.0
mg ¥HRAB (750Cal) BEBOHEL, L 24 HE o

¥ CRERICILIRS & R & BRER, MLk migic 5o L
ebnk, RICOWTRREEXHEL, 2o—HE R
izfE L7,

REix E. coli Kp #3 XU Bacillus subtilis ATCC
6051 RZRER L T2 MBFIRT « R VI X » T2,

0 AT 1 1 1
01234 6 8 12

Time

24 (hr)

¥ X, E. coli Kp #RIZ © WTix DST #h (B
Miller-Hinton agar) #, B. subtilis ATCC 6051 #iC
SWTIREBEEREME A e, SRz, nEeR
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Table 3 Pharmacokinetic parameters for DL-8280 calculated by one compartment
open model from the serum concentrations in 6 healthy volunteers

Cnse KI Kd Vd Tll! Tmlx lex To AUC rz
(he=') | (hr™') | (L/kg) (hr) (hr) | (ug/ml) | (hr) |(ug-hr/m))

A 0.435 0.378 0.713 1.834 3.880 1.73 0.917 13.05 0.890
B 0.482 0.461 0.579 1.505 2.538 2.24 0.417 15.33 0.972
(o} 0.606 0.195 0.905 3.556 4.676 1.61 1.917 14.04 0.765
D 1.462 0.219 0.903 3.161 1.527 2.48 0.000 16.19 0.993
E 1.291 0.161 0.970 4.294 2.174 1.99 0.333 14.97 0.959
F 3.501 0.158 0.947 4.399 1.344 2.64 0.417 17.33 0.964

Mean 1.296 0.262 0.836 3.125 2.607 2.12 0.667 15.15 0.924

+S.D. 1.164 0.127 0.155 1.222 1.252 0.41 0.679 1.52 0.085

K.: absorption rate constant, K, : disappearance rate constant, V, :@ apparent volume of distribution,
To: lag time for absorption, r’:a coefficient of correlation

Ka-Ao (e—ld(t—l.)_e—l.(t-t.))

C=V‘-(K.—Kd5

Elkonwtik7—iFE, RPREICS>VWTHE 0.1M
Y VBRI (pH7.0) ZRWER L,

BIERK L v, one compartment open model # fj\»
T pharmacokinetic parameter ¥ HEH L7, A2 LM
BB S TEH (AUC) IK-oWTREECE S
TABEICI Y EHLE,

¥, FAREAT L B5% 24 B omikic> W T,
GOT, GPT, Al-P, 7-GTP, LDH, BUN, 7 L 7 F=17%
CERELE,

2) mst

200 mg 5% DMiEHREL Table 2 35 L U° Fig. 3
IR LI, BHATRORELSENLbN, v —HIRE
THREMIZ 1~ 4 BT, BREZWTRG 2.0 zg/ml 2L
EThot, i, 4 BRgICOFEPICRBEAT LD
X34V, $0.2ug/ml Thotc, FHETI, #E
% 304> T 0.47 ug/m), 4 BFHCE— 7 1 1.92 pug/ml i
HEL, FOBEML, 24 FERI%IZIX 0.11 ug/ml T -
7ce

Pharmacokinetic parameter Dp{##ix Table 3 IZ7R
Lico MUARERM (Tua) 13, 1.5~4.4 B ] T 3.1
R ThHolc, BELEPRE (Crax) 12 1.6~2.6 sg/
ml TEH 2.12 ug/ml, Coax 1CET BN (Tmex) 1
1.3~4. 7 BB T35 2. 6 K5 Tdp o 7co AUC i 13. 1~
17.3 pg-hr/ml EKEH & LIELIOHEEZRL TR ) ¥
15.2 pg-hr/ml T o7z,

Rebgkitic o v T, Table 4 XU Fig. 4 Io5R
Lick dRBAZR A BT, 2~ 4 FEHOBEN
72.0~172.0 ug/ml T 107.7 ug/ml & 100 ug/ml

C: serum concentration at time t (ug/ml),
A, : dose (mg/kg),

t : time after drug administration (hr)

Fig. 4 Urinary excretion of DL-8280 in 6 healthy
volunteers after an oral administration of
200 mg with food

(%)
1001

80
60
40

20

Cumulative recovery rate

i

24 (hr)

ULOBBREERLTWE, 24B##% b 50 #g/ml
UEOBENFEHL TR T W, RPBEERIT 24
FEf % T T, 79.9~87.5% & 2IEHR TIZF 80% UL D
HZRL, F983.9% ChH-ol,

FHNT I 1T B BFB BRI % D MLk A (LFHRE DR R
it Fig. 5 IRLED, BICRE B EHIB Do h
')7-.’.5

III. B§ AR AR #K

) FE

FREONFHBRYESBE 31ERICD &, &K H] 50~200
mg ¥ 1 A 2~4 EIRHICRORE L, MEZH2 ST
BEPDREBRNL, EBREANBOFHERREHROE
BE AR,

IEFNRIZ, SHEELIBESERR 76, REBL
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Table 4 Urinary excretion of DL-8280 in 6 healthy volunteers after an oral
administration of 200 mg with food

]
c Item 0~2 2 -4 4 -6 6 -8 8~12 |12 24| 0 ~ 24
ase ¢ hr hr hr hr hr hr | hr
Urine volume (ml) 215 | 480 | 385 | 200 | 800 |1160
A Concentration (ug/ml) 30.0 76.0 69.0 105.0 52.0 37.0
Recovery (mg) 6.45 36.48 | 26.57 | 21.0 41.6 42.92| 175.02 (87.5%)
Urine volume (ml) 225 205 335 415 725 560
B Concentration (ug/ml) 77.0 172.0 74.0 48.0 53.0 61.0
Recovery (mg) 17.33 35.26 | 24.79 | 19.92 | 38.43 34.16 | 169.89 (84.9%)
B IR R S —
Urine volume (ml) 210 220 350 225 775 830
C Concentration (ug/ml) 7.4 73.0 62.0 114.0 56.0 i 62.0
Recovery (mg) 1.55 16.06 21.7 25.65 43.4 51.46 | 159.82 (79.9%)
Urine volume (ml) 300 410 370 340 610 | 960 ‘\
D Concentration (ug/ml) 82.0 72.0 54.0 50.0 54.0 | 48.0 i
Recovery (mg) 24.6 29.52 19.98 17.0 32.9 45.081 170.08 (86.6%)
Urine volume (ml) 370 270 540 240 600 775
E Concetration (ug/ml) 49.0 138.0 36.0 74.0 55.0 54.0
Recovery (mg) 18.13 37.26 19.44 17.76 33.0 41.85| 167.44 (83.7%)
Urine volume (ml) 185 240 185 225 610 750
F Concentration (ug/ml) | 123.0 115.0 108.0 91.0 55.0 53.0
Recovery (mg) 22.76 27.6 19.98 20.48 33.55 39.75] 164.12 (82.1%)
Mean Concentration (ug/ml) 61.40 | 107.67 | 67.18 | 80.33 | 54.17 52.50
Recovery (mg) 15.14 30.36 22.08 20.30 37.15 42.70 | 167.73 (83.9%)

Fig. 5 Laboratory findings of 6 healthy volunteers before and after
administration of DL-8280 with food

) GOT (U) GPT  (kau) AP (mU/ml) r-GTP
40} 40F / 15F 80
301 301 —/———;‘/’ \ 60+
[
10}
——

20 20+

— 40+
T e—————
10 10+ 5P 20}
0 . 0 . ——
0 . 0 1 ol 1
Time 24} 0 pe 2 0 24(he) 0 g 26(hr)
(WRO) LDH (mg/dl) BUN (mg/dl) Creatinine
4001 20
1.5F
300 —k 15} -
1] o e ——
200 | 0k S Ta—
100 5t 0.5F
0 I

0 1
0 o
Time 24 (hr) O Time 24 (hr) " o Ti 24 (hr)
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WL LT, AMRILESE 18 ), MAEIELR 4 0, Ak,

33 Vo , T BURTR RS LTk, HE3H, kit28H C
v SEMNEE 27~T79 BT T2 H9IEMD 64 50 L FMH 21E < o
o BERRE I UDM L ONMWEBEH D bOn'E
= . mol,
3 il 5| & (8|33 MR, BEMITRIN S M DK & 7T,
N Wik, D, RN, WREO 4 BIETHIER -
5 . ERDE, BILREROKS L MEYHRR & O
SlEl3] 3| 3 |B|B|BE RAWET, ERECKY, ¥, HY, U, K
T|1£| & AR W 4 B THIEE AT - 7,
4] & & |55 |4& 2) Ik
- DL-8280 m#¥ 5. it 50mgx3/H 4 ), 100 mgXx2/H
I [ - N B 194, 100mgx3/A 34, 100mgx4/H 14, 200mg
i3 - - xX3/A 4 BT HY, FEHIL5~14 AMT7 AMRS
el s D& ol [Bx DEFIICSVT OREZEE Table 5-(1),
o EE |2 % 2 IzlslIels Table 5-(2) 127 L7, Table 6 IZZM5 o 4 8 2 1)
2 E% gl 8 g |8|8 |8 |8 PR X CEEHRBIR &R LI,
§| °= KEXRTHITIE, MEEOHRIHENK 6 B, W
g PLRITHY, BRORIER6H, SOEHIHAT,
Slalsl, | & AEHEE WIHAR, HHBL bIC 86% OHMAR ORI,
I 3 3131313 AYERERLS 18 PI TR, MR 18 G PRI
é 3 5 o 515|5|8 154, B> 16, WAL 1M, E. coli 25 S. faeca-
» _§ 3 lis IWEZER L0 L I THEERRIZ % Th-T.
AHEHEIETINNE BCRRRILE R 13 ), H% 34, 4% 2 i A 89
e % IR L |8 % DR B bk, A0 2 HliE Case 16 OBZ
3 2 HEHEI IR L7l & Case 18 ORINE S. epidermidis NEARED
g Mo Mo | M| x| Flcd -,
5 5 P 2 DO WILRIBES 3 & R & I BB ER R,
© af| o, H B 6 BT, MEEAICIXENK S B, EAL1 ), &
Sl S | |53 58 |3|E(3|¢ REIICIER 4 B, B 1B, A 1HIT, EHKE,
el £ sal Sk |ElE|3 HRE L b IC 83% Th o, WHHI T Case 27 Dl
2% i8] SE |2zl HEBEBES T, RIE S. faecalis BEAROWTH -1,
“l 5 2S| A3 |&|E|&|2 RESBALAE 0k & LTI BilkR 83%, # %) % 88%
.| 2 R ERE PHRAETH >,
2 z § § f; -§ -§ -g BB OB MR R L Table 7 IR Lic, 5 F 4
g |E| 5| £ |Z|E|5|5 M IS T L VBRER LIS, B, BRE,
& |o| % ' | E|E| 8¢ BERICBT 5758, 355D b 4RI 7 AR
|8 &6 |6|8|8|6 BTh oI,
5 (=] = s = | = | e | SHII BV TEKMBIERBED bhianor, £
- BRFRIRZ (% Table 8 IR LIcas, Mk, APHEAE, 6%
2 |§|F & |R|R|%|F® R L REEBRH bR Ab T,
HEE v |E|2[Z|m V. £ %
zZ [=] & LA Bl Bl B B DL-8280 i £ U F v v VERTE O ARERI <,
ny FOREDIC T VR, AFLVERFUUVERTI=ZRE
82 |7 ° RO I il Il OHMLTH B, NA, PPA BORRHICIS, 754

RIS T 2B NSRS 22 LRRIC, 75
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Table 7 Bacteriological response of DL-8280 treatment
) No. of Bacteriological response
Organisms
cases Eradicated Decreased Replaced Unchanged

S. epidermidis 4 3 1
S. faecalis 1 1

, 2 1 1
E. coli u ! (S. faecalis)
K. pneumoniae 1 1
P. mirabilis 2 2
P. morganii 1 1
H. influenzae 4 4
H. parainfluenzae 1 1
S. pneumoniae 1 1
H. influenzae
E. coli ) ] 1
P. morganii
S. pneumoniae

. 1

K. pneumoniae 1 (s iae)
H. influenzae . pneumoniae

Total 31 26 2 1 2

LBMER, MR EIC E TRRY PAKEREIATY
Bo

bhbh B BAR OB+ K& T ik, E
coli, K. pneumoniae, P. mirabilis, P. morganii IZx} L
12EAE 0.2 ug/ml LLF D MIC #5751, P. aeruginosa,
GM fitth: P. aeruginosa =3t L T H#980% 7% 3.13 ug/
ml LT MIC ThY, & HIZXEBD NA, PPA it~
4~5 FRERBWHEHNEZRL, NFLX LRI%Ch - 1z,
S. marcescens WZxF L Tix, BZiEbk LIEBSMHHED 2
DOE—7IZahiE L b DD, 12T 80% A 6.25
pg/ml ThY, NA, PPA XY h, NFLX LFEZ0R
BTh T, ¥ L3 78T, 50 ug/ml LLED MIC
ERTLORBHLNR o, Zhb DRI ES
HYOBMBLITE L THY, KK 54 B, &
HEICH LB BN EAELTWS 2 LR ahi,

FREBERABFICEE 200 mg BiIEHZE L, B
Pt & e s, BEFMCEFOIOb>&3H6NE G
DO, BEMEPRET 1~4 BRI%IC, # 2 ug/m]l o
EABLh, M LRI TES 3 1EETh o, Fh
PRt R, 24 BERTE TIsH 84% HiBkt A i, Mo &
Y AR R ORANC e~ b B i+ 5
BERL, RPHEROEORECH -7, bhvbho

NFLX OitY L LT, £z karah, ft
~OBIT, KRPHoOHRRLLZY INbDTHok,

ARITERIZ TREE 5 73, 1Z2LAYREIEKTR
hE Pt &, &LICHKEP, FHEBR~OBTLLIV
Ltnbh sy,

ChONEAEORBE Y 2T, xR0 EKHEL
», FEBEICE RSN S Z LI sh3, T4b
LIERD Z OFRFEOERIIRE, BHE, BERYOBE
FEICH L THIEA B o708, Hil ARy PR Y bimgk
L TR BBRIEIC VIEAT 52 LB TEL S,

WER BRBRIE 7 R, RESUE 24 M0 31 Hicow
THADBEEDRE e, EHITH, HZH 105, 02
FH16, ED3IPTHPRIIIS & BIFTHR,
BRI, B K265, ERP2H, BXRL
#l, BAE 2T, HilkRIZ84% Thok, EHH
TREBMYSE 0 35 T, & HBE A S. epidermidis, S.
faecalis @ 2 FlizWFh bEARE, E. coli OFli S. fae
calis ICHZER LG DT, +RT/FLBEEN B S
LB TH -1z, ERRDD2HiL S. pneumoniae t E.
coli ThY, MBELHYELBGEY CRPoLOS5
Blh 4 Blic 7 5 A EBIEEABIE LTV ez Lid, AAE
AR+ ERTRELDOLEERLS,
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BIfER & LTR, BEMCS(BnbhT, HRRE
HRELEDbhEho, =0z LixEROBREMLD
Inz e, RECHEHLBsRATHD C LT
TW3,

BAk DL-8280 2o\ T, WRIR - PEl, BRI
TSN TRINETY, RROFRAM, wetiikity,
SBERICHER LB RN THD LB

X W

1) Sato, K.; Y. MaTsuura, M. Inoue, T. Une, Y.
OsapA, H. OcAwA & S. MitsuHAsHI : In vitro

2)

3

4)

and #n vivo activity of DL-8280, a new oxazine
derivative. Antimicr. Agents & Chemoth. 22: 548
~553, 1982

MIC Mz ESATE AL B/ IR L RIE (MIC) Mz
P ATIZ AV To Chemotherapy 29 : 76~79, 1981

o 30 [ B ALy gkt MBEARMRE, FiXe o #
% L, DL-8280, 1982

MRHEN, ZEA6 B, B)IIRX, EAGS, Ef%:
o, MOUEXR, REXH, 0K K, BREA%, fu
—m, AFHEY : @ & 5L K AM-715 OBF%,

Chemotherapy 29 (S-4), 146~156, 1981

STUDIES ON DL-8280, A NEW PYRIDONE-
CARBOXYLIC ACID DERIVATIVE

AKira Sarro, YasumicHl KaTto and KiYoFuml ISHIKAWA

The Second Department of Internal Medicine, School of Medicine, Hokkaido University

Masumi ToMizawA
Department of Internal Medicine, Sapporo Hokushin Hospital

IcHIRO NAKAYAMA
Department of Internal Medicine, Sapporo Tetsudo Hospital

KivosH1 SaTo

Clinical Laboratories, Hokkaido University Hospital

DL-8280, a new pyridone-carboxylic acid derivative, has been investigated to give follo-
wing results.

1. Antibacterial activities

MICs of DL-8280 against 373 strains of E. coli, K. pneumoniae, P. mirabilis, P. morganii,
P. aeruginosa and S. marcescens isolated clinically were determined, using plate dilution me-
thod inoculum size in 10° cells/ml. The peak of the MIC values was =0.1 ug/ml for E. coli, K.
pneumoniae, P. mirabilis and P. morganii, 1.56 pg/ml for P. aeruginosa. Two peaks of the
MIC values were 0.39 and 6.25 ug/ml for S. marcescens.

2. Absorption and excretion

Serum concentration and urinary excretion of DL-8280 after single oral dose of 200 mg
with food were measured in 6 healthy volunteers. The mean peak serum concentration at 4
hours after ingestion of the drug was detected 1.92 ug/ml. The half-life in serum was calcu-
lated 3.1 hours and AUC was 15.2 ug-hr/ml. The mean urinary excretion rate within 24 hours
was 83.9%.

3. Clinical results

Thirty one patients with various infections were treated with 150~600 mg daily dose of
DL-8280 for 5~14 days. Clinical effect was excellent in 17 cases, good in 10 cases, fair in 1
case and poor in 3 cases. It was 87% of the efficacy rate of the drug. No side effects and
abnormal laboratory findings were observed.



