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Oxazine ZA&RRHiEK| DL-8280 o in vitro $i 71,
EKNEIRE, 7 6 UNCERRAE AR 2%

AR - RFERE - BiR K - KEHT
RA A - RERGE - Rt
IR R RN R FRF AT AR

Oxazine RARPIMA DL-8280 Ico\T, HiliF), KNSR HEMNHAMORMEITY, FHak

nEohrtoTe#iE+ 5,

DL-8280 » MIC %, H. influenzae (=L 0.025~0.05 ug/ml, S. pneumoniae \Z%t1L 0.78~3.13
pg/ml, P. aeruginosa {ZxtL 0.39~12.5 ug/ml, K. pneumoniae \Zxt L 0.05~0, 78 ug/ml, B. catar-
rhalis =3t L 0.39~3.13 ug/ml, E. coli 0.05~0.1 ug/ml, Enterobacter spp. 0.05~0.78 ug/ml &
EBah, WThOMRIREFECH LT LI in vitro HEHERLE,

DL-8280 DK PBITR (BFrER PRE L BE L PREE & Db) i3, BHFERBBLEREIZBV
T, 45.6~49.0%, F547.8% L7229, FRIOEHE~DBITIIEL T, DL-8280 LAl & &Ht
R L7BEIid, DL-8280 mfihEER, FFEHFARHCHBILT, SMAFEHHEEICET L,

PROR SRR IE 26 4, FRERMRILEE 13 4, 339 HlicxtL, DL-8280 o 1[H] 100mg, 1 H 3E%/iX 1
H2[E, #AREICT, FROEKOFRAELRM L, AR, MPRIBBYEE T 92.3%, REEBUY
JET 84.6% &, 7£3K D pyridone-carboxylic acid ZRHEAICHK L, FXiZHAMICEI TV, 39 4
B, 1FIICEWER (PREFAIRES LEXONIES, B, HEVW) HPHBE LY, &EPLIZE

Y HE L,

UEomR#&X Y, DL-8280 X, BifE ¥ CIZBIR &/ pyridone-carboxylic acid ZHiEA D Tk

BOEREORWERTHS LR 5,

Pyridone-carboxylic acid % (nalidixic acid &) fiE# &
L TH, nalidixic acid (NA; 19624F) M BR¥ICHRBREINEHR
ftEhs-. NA OBRRLI%I, TOXBEB/MIC B DIFEN
%¢&h, oxolinic gcid (1966 %), piromidic acid (PA; 1967
#), cinoxacin (CINX ; 1970 4£), tioxacin (1971 ), milo-
xacin (MLX ; 1972 4), rosoxacine (1972 ), flumequine
(1973 48), pipemidic acid (PPA ; 1974 4F) 72 XAk~ LR
Shie, ZoIrh, FFTEALS h - FHik, PA, PPA,
CINX m3%XITH 5.

Quinoline B 6 fific 7 v & & 7 HLi- piperazinyl H & HA
L7-norfloxacin (NFLX) 431980 £, HRLVIC L » TS
., NFLX ofEnrc in vitro AT BEKRMICL RS H,
¥7-, NA H&EH L LTk 1 TRERBRIEEICHT 25/
MRS NP L Ligh s NFLX 3 RARIRIELEL,
ZDEDERD - TV =, Quinoline BN 7 v F & pipera-
zinyl BEOHRIERIZ X 2EII-MEHEIEP L, S HIC oxa-
zine & ZHICHASES Z LIc L W RORINEZ HH o DL-
8280 4%, 1981 4, H—MWIMOICX VBB Eh, NFLX XV Y
BT in vitro il S, BLV in vivo BHREIEHI NI,
DL-8280 n{c#E4 Fig. 1 IZ7,

fLEbix, 4E, DL-8280 #MEEE3RELHLE LTHRK

Fig. 1 Chemical structure of DL-8280
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(£)-9-fluoro-2, 3-dihydro-3-methyl-10-(4-methyl-1-
piperazinyl) 7-oxo-7H-pyrido [1,2,3-de] [1,4] ben-
zoxazine-6-carboxylic acid
EHT 328, FHMGBRREICNT S in vitro A, &
A#HE%O MFRE, RPPEM, BRPBITRLLICHETS K
KINEMHHEE T, S bICPRRBERE F5 L REEMRILE
245 RRIOBEKME BEL R L, iz mArgonic
DTHET S,

I. HHEXURERALE
1. IMPREBBRIREICH 5 in vitro FilE S
KR ERIERE Y VTR BBRMERE X Y 2107
ml (5 & hiciRIR M o BARE /2 BRER SYERK ©, Haemo-
philus influenzae (H. influenzae) 53 B, Streptococcus
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p iae (S. pn iae) 43 P, Pseudomonas aeru-
ginosa (P. aeruginosa) 29 Bk, Klebsiella pneumonias
(K. pneumoniae) 26 Bk, Escherichia coli (E. coli) 9 B,
Enterobacter spp. 9 ¥k, Branhamella catarrhalis (B.
catarrhalis) 11 Bk VT, B R{CFERELIMMEIC
PUC R EARFIRE: T & 0 /N5 W PH AL B (MIC)
FRE L, BRI H. influenzae Ti, 5% ML
fu¥Ehn Mueller-Hinton broth (BBL), S. pneumoniae &
B. catarrhalis Ti 5% B AR#HE DA% Mueller-Hinton
broth (BBL), ¥ nftic> M Tit Mueller-Hinton broth
(BBL) #RWT, 37°C, 18 IHHIfr Mm% oMM WH L
foo FRRBRBUE Tid, MM K 10° cfu/ml, 1 B & E &
XY b, 10°cfu/ml, 1 QQEE MO MIC IICEK
ZHE L DBV D TP, &4, [F— broth 2T 10°
cfu/ml 12723 X HIC#HR L CEMMm e Lix (ULF, 108
cfu/ml, 1 HGEHM % 10%m] MO & (R 5).
BEREK OB YA L ST 5—y D MEHW,
MIC RIERKAISH MR X, H. influenzae 121X 5
% MBiH{Lm# N Mueller-Hinton agar (BBL), S. pneu-
moniae & B. catarrhalis \2i¥, 5% FBRGERKE gD
Mueller-Hinton agar (BBL), ¥ nfho@fkiciz, Mu-
eller-Hinton agar (BBL) #{#/H L7,

2. DL-8280 D{&NBHE D MRHT

(1) DL-8280 o> fikpy i BB 2tk

DL-8280 »®EERIE X, Bacillus subtilis ATCC 6051
FREBE L L, WEREKEH (Nutrient agar; %5 %
BREHEH L +5 cup XMV, BBEHRENOFE
®hzix, Y o ERRE ¥k (PBS; pH 7.0, 1/15M) X Uf
7=t PEEAV, BIRPRE L RPBEORIEIC
I3ETE, MPRECREICIBELHWTHEH L,

7238, WRIKIL 20% N-acetyl cystein PA¥k% KiKE&D
1/5 &% Mx T homogenize L7=%, %7, Rix PBS
(pH 7.0, 1/15 M) I2 THR L 7= %, Btk L Lic,

(2) EEEERASHEEICI TS DL-8280 B OBERD
M REE, R Bk

RFERAERES 7 4% AT, DL-8280 f (1g2th:
K 100mg 4) 1 @EAFEH% o DL-8280 o (1 + 4
B, RPHttERIE L, BBRE 74D E K1 20~25
B (CFHE+S.D. : 22.1+1.6 ), hE it 58~63kg
(E#5fE+S.D. : 60.4+2.1kg), & £ i3 159~176 cm
(E#51E+S.D. : 169.0+5.8 cm) T - 7=, DL-8280 »
AL E, WNIRFERIFEA DK Ok#EA 100 ml) ok
ELMRAKBETVI=0 0L (BER 1.0g) BtF
DFJ|LICEY, 4ABITHTY, 7 v xt—S—EiZTH
W, FBORERNICIE 6 A LD wash out Hif% &%
ELTHBREICHTSE, SHL bCHoZRIT->

FEB. 1984

oo HiEL bIC, DL-8280 #R 111 4 BN DORM, &
Wotkic, #EFPY (ZXL¥— 1,61Tkeal, XHK
71.1g, JER 74.7 g) 3 L U'IMIFAREIAK 255 ml & M8 &
e,

(3) KEEMICH BRK P M, M PRER Y URS
Pt

AR PEDT R AR L E 8 ISV THRIKPRIEY, R4
REBWTHHRBEE, A1 HICHBWTRPHilt s ML
feo BARBIICIS 1T BAROFBIER 1] 100mg Ok
L L,

3. KERMAIBE DKM

(1) fRaEH

DL-8280 & O /i oxt e & L I-sE AL, WER BB
T, MRk - WER S, BEKEXL M &
WRHMEE S B, MIEAR LR 140, M 260, Rus
BAETIL, BHEER 1A, AERERK2H, SMH
Bk 4, RUERERAL6H, HI13H, GtbeTOH
Tdhdo

2 #5&-#BE5%

PG BB YIE R X+ 5 DL-8280 D512, KXD in
vitro il H LK P BITEE LML RE (EOE R
) LimPEMMMEERLT, 16 100mg 1 A3[E,
BREOBROBEL R E L, REBBEE TR, in
vitro 1, RPAELLEEZERLT, 16 100mg, 1
A2E, ¥ yREOBOF/ESERAL L,

(3) EERRHEHEHK i

BEROICE T, @ - thEF R, BEKRE R, 200
CEREOWHEICESE, HIELE,

@) HEA RN

BREROEMLBBYITO L L LI, hEREHR
x, FFgEERE, BRERE RRELCEEEL B
EHOREEXRM L,

II. KB

1 PR ARRREEIC + % DL-8280 35 X Ui NA
FHEER 22 ¥ 0 MIC BIEiiak

(1) H. influenzae (Fig. 2)

DL-8280 o MIC i1, 0.025~0,05 ug/ml iZAHL,
NA, PA, PPA L9 8l L@ h TV, ¥ ampicil
lin (ABPC) fitt#kiz % L T ¥, ABPC B2tk & FIfkiC
HWHEHER L,

(2) S. pneumoniae (Fig. 3)

DL-8280 ®» MIC i, 0.78~3.13 ug/ml 54l
NA, PA, PPA, MLX X A%< &b 64 LI EENT
Wiz, %20, DL-8280 ¥, A LRIkic7 v F & pipe
razinyl % & +% NFLX &L Tb, MIC DO
W54 (DL-8280 : 1. 77 pg/ml, NFLX : 6.05 ug/ml) T
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Fig. 2

MICs against respiratory pathogenic H.
influenzae—53 strains, inoculum size 10°
cfu/ml

CHEMOTHERAPY

SN

Fig. 5 MICs against respiratory pathogenic K.

pneumoniae—26 strains, inoculum size 10°
cfu/ml
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#3. 4 EEMhERHEHEHR LT,
(3) P. aeruginosa (Fig. 4)
DL-8280 @ MIC i, 0.39~12.5 ug/ml 434 L,

NFLX XY i3#2 4% - Tvizds,
2 GUIC NA, PPA X ) BAREICEER TV 7o, GM iitiERE

13, FHITREREE T & R o7,

4) K. pneumoniae (Fig. 5)

DL-8280 » MIC i 0.05~0.78 ug/ml ZHfL,
NFLX LRFOHEHER LI,

gentamicin (GM)
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g5 sof S
(T SSY
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£2 S
12 /
£f ar /
Ow H H .
1 ' / 4 1 L i X 1 1 L PR
MIC(ug/ml) | 0.05 0.1 0.2 0.390.78 1.56 3.13 6.2512.5 25 50 100 >100
DL-8280 3 2 3 1
NA 3 4 1 1
PPA 2 3 2 1 1
NFLX 2 3 3 1
GM 5 3 1
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Fig. 9 Serum level after the oral administration
of 100 mg of DL-8280 in 7 healthy young
adult volunteers
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Fig. 10 Urinary excretion after the oral admi-
nistration of 100 mg of DL-8280 in 7
healthy young adult volunteers
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(5) B. catarrhalis (Fig. 6)

DL-8280, NFLX, PA, PPA {31+T 214 MIC
SARERL, BELERX Lk, Zhbn NA FHtkx
DT, DL-8280 DHEHHH b BT W,

(6) E. coli (Fig. 7)

DL-8280 @ MIC % 0.05~0.1 ug/mlic4¥4 L,
NFLX ¢t ER%E0HE/A LKL, GM, PPA, NA kb
HrEic N T,

(7) Enterobacter spp. (Fig. 8)

DL-8280 » MIC it 0.05~0.78 ug/ml (44 L,
NFLX ¢ RiEFR%ORE/%ERL, GM, PPA, NA k)
HrEicEh Tz,

2. REAGREEICESITS DL-8280 oifihilpr,

RAPPERRERE (7 v 24— —k)

N

Fig. 11 Serum level after the oral administrs.
tion of DL-8280 in 7 healthy young
adult volunteers
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Fig. 12 Serum level after the oral administra-
tion of DL-8280 in 7 healthy young
adult volunteers
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DL-8280 # iR+ 5 BRiCREs i +5 4K (1ER:
77K 100 ml) 72 6 RiZ RIRHE 5 OHEER (GHvkRiL
TAI=v ALK, 1E#5E:1.0g) ORBE
P, RERASEE 74 %A, ZHE DL-8280
BORE% 6 M E comPME, RydutRe, £4
Fig. 9, Fig. 10 LR +5. KOKBAOHER OURIE
BARRICT A =9 A5 A NS ORXIZELT, [
B L AUC (area under the curve) O¥igHE, X
BE0obs t-REEANT, KEEHAEERE LT~
o KOKAOHICHL TR, HIMKOHARRLUF
BEABE L bic, HEZRBHOhRDoR, —F, R
#% DL-8280 » RIEpic#rs LIciiais, FRKAOK
DEEICIPD LF, HEHFERFICEE LE2PotH
AT, DL-8280 oA X U AUC OF4HE
AHEENERITET LA (Fig. 11, Fig. 12),
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Table 1 Maximal sputum levels and peak serum levels of DL-8280
in 8 patients with chronic respiratory infections
Name, . . Oral Maximal | Peak Sputum
Case . . | Underlying | Daily . sputum serum | Serum
Age, Sex, Diagnosis . admini- .
No. Body weight diseases dose trati level level ratio
stration
y g (ug/ml) | (ug/ml) (%)
K.T
” B hi - After
1 |65y.0, M, | """ | C.PE 100mg 1.01 2.07 | 48.8
ectasis %3 meal
51kg
F.M.
’ B hi- After
2 | 67y, F., ec’::":s' None 102(";“ el 1.04
57kg '
S.F.
’ hroni Afte
3 55y.0., F., ¢ romf:. None 100mg r 1.10
bronchitis x3 meal
50kg
M.O.
’ Chroni After
4 | 63y.0., M., M 1 None 100mg 1.02
bronchitis x3 meal
45kg
J.L, Chroni 100 After
5 | 72y.0., M, TR 1 None me 1.08
bronchitis X3 meal
50kg
M.Y.
! Chroni After
6 | 66y.0., F., rome M. 100me 1.30 2.59 | 45.6
bronchitis X3 meal
54kg
H.K.
’ Chroni After
7 | 83yo0., M, ronic | cPE 100mg 0.99 2.02 49.0
bronchitis X2 meal
41.5kg
S.Y.,
Chronic Old pulm. | 100mg | After
8 52y.0., M., N 1.07
bronchitis | tbe. x3 meal
50kg

2B, ARROFIRICER L HERE 74 0 lEEN
®%E (RBC, Hb, Ht, WBC, Mmu&fk, M/ MRE) BIu
H{¥#2E (S-GOT, S-GPT, Al-Pase, BUN, S-creati-
nine, Na, K, CI( X, +RTEFHHTH >,
3. BEREHlicisir 5 DL-8280 D {kNSHREDARTICHE
+ 5 it
(1) ABAEPEIR SBRAE BE I B 1T B ER PR ERIER
b ¢
YRR P BEE R BUE Lic 8 FEHI OB EEIR P IREE, B
PRE, BRFBITR (BFErEE PRE & Rwi i
ELol) RBEOLY, FRloRGRRYELLED
IL—f§L T, Table 1 iTR3. 8ERITE T 2 HEEHK
LY 0.99~1. 30 ug/ml, FHIfE 1.08 pg/ml 720,
RR DT TIL 45.6~49. 0%, FIIE 47.8% TH Y,
FHR OBE~DOBITIXRIF TH -1,
(2) BHEIERIBBLIEBREITI T B MPBRER X VR
Bk ER ] e AR

i A RE & RRREADICRITE L 7 4 Bl oo rp i BF 4 B %
Fig. 13 2R+, 2D H b, Case No. 1 iKW THRIEL
7= DL-8280 R PEHtRIY, #5-% 0~4 [ T 8.1%,
4~6 BT 10.8% (R 18.9%), 6~9 KM T 10.5%
(R 29.4%) ThH ot

4. BREREYA RO RN

BRERISAH A DRt DL-8280 %5 L7 39
FER DO ES Table 2 i, BEHKRREMMEL Table 3 1R
+o

(1) RAINERSRER X R REMEFARIR

39EMNT I 1T B BILE DBMIC L > THEL o B K
$hE % Table 4 ITRT. MELBRRELE 26 T, 24,
1B L S ICERMER B L, 92.3% &\ ) BEVVERIRA
Bohilc, REBRBYVE 13 HITE, BHEERR 0246 0
HOMER T o7, =02 iz b BERANEE »
F—F MERFOBE TIEREDATIIHB LEXLL
NBREFTHY, Zo2HLSNEER BF) FixF
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Fig. 13 Serum levels in 4 patients with chronic
respiratory infections after the first
(Case No. 1~3) or the last (Case No.
4) dose of DL-8280 oral administration

2.5

2.30

Serum level of DL-8280 (ug/ml)

1 s 1 1 L J
0 1 2 3 4 5 6
Time after the oral administration of DL-8280 (hr)

Age B.W. T2 Cer.

Case No. (y.0) (kg) Daily dose (hr) | (mi/min)

1 —o— | 83 41.5 | 100mgx 2

2 —e—| 32 50 100mgX3 | 2.27 119.2

M
F

3 | 77 F |32 100mgx2 | 7.37 57.3
M

4 —O0-| 65 51 100mgX3 | 6.44

G T84.6% LW HIREOKEEN L LTREBWE
DRz ELNT,

BEB L UR (FHIR, #5—FVR) X, TIEERR
D ERIERERITL, BREXVMICTSX 58D,
MRUR ARBALEE 27 K, IREBRMAE 19 8k, 346 B0 B &
BB IUZRELHELBOT, MEPHYHE LW
HIZ DWW T —3% LT Table 5 IZ57+, MRERYWE T
&, H. influenzae, B. catarrhalis, S. pyogenes, S. faeca-
lis, K. pneumoniae, H. parainfluenzae, H. parahae-
molyticus DEFEHHE LIDIZXt L, S. pneumoniae 6
B 2Bk LU P. aeruginosa 4 #kP 2 BEASTER AT,
in vitro HiEH (MIC) DWEHLMK &+ + 5 ME¥HY
HRVBONI, RBBYLLETIX, E. coli, P. mirabilis
2L DRBEMBHLR LIoDIct L, DL-8280 2 Heiiy{EmR
ZtETh 5 P. retigeri, P. aeruginosa, S. marcescens iz
BRE & U TRIE 27322l & LCHB LBk %
{FEHbBNI,

2) BER R

39 fh, 14 (Case No. 15) ICRIERIHSEB® bhie,
FER T, DL-8280 0 1 [E] 100 mg DR AL 0L 1
EHoE#RLY, BX, EH, HEWAHBEL, £k
yR77IF 10mg FFEE 7% REEAREF Y 74D
HEIC X VER LD, ZO% bAFINRO U FIE
ERVHRT 570, FROBIERLE, BEELT

FEB. 1984

H (100mg & 4 #4558 ICTERRORE & |
oo 1%V A RIERIETE IR L I,

39 fAf, DL-8280 D#Liic X Y BMIRREMORKL
I LTe BRI 2 o 1,

(3) AT HORM

@ 1. influenzae 12 & % Wt WA : Case No.7:

R.H., 74 %, W44 (Fig. 14)

N 40 I RAE LISt E X ROBET & 3,
BUEA L 0 “RAKERP THY, the, BENEOR
WABETSZ bbb, BRSTEIBNR LY B
P N, BEEOMME L UMEROBHLHY, £
HMELLBX, 3H233%Y DL-8280 o 1[H 100 mg,
1H3W, AR SEECTHBEMBLE, €%
# (H. influenzae) DK LBEKEROMY, KEMLE
D&, 7256 CRP, #it, mMKLaBEARRL0E
HREREOUEVLBO L, BHEAELE, B4E
(H. influenzae) I23%4+ 5 MIC i, DL-8280 0,05 yg/ml,
NFLX 0.2 ug/ml, NA 100 ug/ml, PPA 6,25 ug/ml,
CEX 12.5 ug/ml, AMPC 0.78 pg/ml & ®Z & h,
DL-8280 o in vitro Hi#i iIX@H TV Iz,

® S. pneumoniae IZ) HMELEER : Case No.

11:K.M., 69 H# (Fig. 15)

BfM46 ALY 1 B2~ 3E0EKEHY, £k
HEL T o, MBEXSIREOHRE (FETE RE
HIRRE) OO ARPTH o2, BMSTELAND
XY, wMCoEs, PEREEINEL, BEREEHT
5k9kk2y, 28108, 2A 12 A0EREDERC
T, S. pneumoniae 3 4% 107/ml, 8 X 10"/ml K} MXh,
AWICL5BMEMNE L 2N LI, DL-8280 % 1[E 100
mg, 1 A 3@, &K%, SR THRBLHALEL
5, HONREBRE (S. pneumoniae) DfikL b
I, ERDREEEOW D, HLDRIFEEE T
BT FOWHEXBHOh, EHLHAEL X, BRHE
(S. pnewmoniae) i34+ % MIC iX, DL-8280 3.13 pg/
ml, NFLX 6. 25 ug/mi, NA> 200 zg/ml, PPA 200 pg/ml,
CEX 1.56 ug/ml, AMPC=0.013 ug/ml L PEEh,
DL-8280 o in vitro {iE /11X, NA BN OPTIIR
LN TV,

@ P. aeruginosa IZ X 54 & X # 3B #E : Case No.

16 : K.S., 328, X«{% (Fig. 16)

FRFn 50 £ I QB XHLRIE IC TH T RGBT E R T
B, EO%b, EW, HHEHSRHEL, Fe, SMBEEE
CHBBLTW, BRISTE4E2 A 2 HH 6, P. aeruginoss
12k 3 2T L 25 LT, DL-8280 # 16 100 mg, 1
H3E, #A% EOKEEHEMALE, FOP2ERE
(P. aeruginosa) Dl LVEKEDOWD, WHKBEED
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Table 4 Results of treatment in 39 patients receiving DI-8280

Type of infection Excellent Good Fair Poor Total
Acute tonsillitis/pharyngitis 2 3 5
Acute bronchitis 2 2
Respiratory | Bronchiectasis 1 3 1 5
tract Chronic bronchitis 2 11 1 14
infection
Total ! 17 2 26
24 (92.3%)
Acute cystitis 1 1
Acute pyelonephritis 2
Urinary Chronic cystitis 2 4
tract Chronic pyelonephritis 5 1 6
infection
8 3
Total 2 13
11 (84.6%)
Table 5 Bacteriological results of the treatment with DL-8280
Type of Organisms No. of Bacteriological effect
infection (MIC* before treatment) | giring Eradicated | Decreased | Persisted | Superinfected
H.influenzae (0.025~0.05) 7 7
S.pneumoniae (1.56~3.13) 6 4 2
P.aeruginosa (0.025~0.2) 4 2 1 1
. B.catarrhalis (0.1~0.78) 3 3
Respiratory S.pyogenes  (1.56) 2 2
f"ﬂ . S.faecalis 1 1
infection K.pneumoniae (0.1) 1 1
H.parainfluenzae 1 1
H.parahaemolyticus 2 2
Total 27 23(85.2%) 1 3
E.coli (0.05~0.78) 9 9
P.mirabilis (0.1~0.2) 2 2
P.rettgeri (50) 2 1 1
) P.aeruginosa (1.56) 2 1 1
Urinary S.marcescens (12.5) 1 1
fract . Corynebacterium sp. 1 1
infection S.faecalis 1 1
a-Streptococcus 1 1
Total 19 15(78.9%) 2 2

* MIC (ug/ml) at 10°cfu/ml,

W& GHOMKL LHBEBOMRIZDLL, AR
LH|E LIz, DL-8280 H#E-AINERE (P- aeruginosa)
xt+3 MIC ix, DL-8280 0.025 ug/ml, NFLX 0.05
ug/ml, NA 3.13 pg/ml, PPA 3.13 ug/ml, CEX>200
ug/ml, AMPC>200 ug/ml & RIE &4, DL-8280 %44
LT3 NA BEEKRICEZM Th o 7ens, DL-8280 #
Eg%ry, KRCTEERD, WolkAERIHEKLE
P. aeruginosa HEHBL LIz, %7z, Z o DL-8280 fiftd

ssEradicated + decreased/ total strains (88.9%)

X, fhoo NA FEMEH (NFLX, NA, PPA) i b X i
HERLI,
II1. % =

Pyridone carboxylic acid (PCA; 'Y KKy
B) RIEAR, BB IhERESh 2 KA 2
NA THBZ b b, NA ZRIEA £72i3 NA FHEkK L
LRI 5, PCA RIEERR, {L2WEE F7250 Y
% (NA, PA, PPA, AT-2266 % ¥), */Y L%



522 CHEMOTHERAPY FEB. 1984

Fig. 14 Chronic bronchitis : H. influensae
infection—R.H., 74 y.0., M, 53 kg
(D.M,, chronic hepatitis)

—

Fig. 16 Chronic bronchitis : S. preumonise
infection—K.M,, 69y.0., M, 51kg
(dissecting aneurysm)

Date(Feb, 1982) [ 15 16 17 18 19 20 21 22 2

Date(March, 1982) |22 23 24 25 26 27 28 29 30
Chemotherapy

77, DL-8210 100mg x 3/day p.o.
39 .

38
Pe‘:::ornure 37-1 N
c) 3644 P, MV V\/\/\/\/\

Sputum 20
volume 0 PoM,
(ml/day)
0
107 H. influenzae
(MIC at 10° cfu/ml of)
Sputum 106 DL-8280 : 0.05ug/ml
culture
(/ml) 10°4
104
1 (-)
Blood | Do, (1orr) | 733 w1
818 PaCO: (torr) | 39.4 39.8
CRP (+) (-)
ESR (1hr;mm) 33 21
WBC(/mm?*) 5,400 4,800
St. (%) 12 10
Seg. (%) 60 57
Mucoprot. (mg/dl) | 102 87

(MLX, NFLX, DL-8280), &>/ Y > % (CINX % ¥)
D3DEKRFIEN B, HR? KX, EoiEhi
TUHBRASIMBD AP GRD 4 SDF L TIRMETB - &
NTEB, | PRECHEHERL, BEHEORPH
A 5~10% BEED LD (NA, PA), 1 : @ A3k
WA, RBOATEILER TS, FEiEE R PRIz
FLTHLEVWENI%LLT @ b @ (oxolinic acid,
MLX 2 ¥), Il : FIEAIIPFEETH 5, REOTRE
LEZFESRIE S RWen i, EBEMEORDRMES
T UHRRHHEE ICHEV b D (CINX, PPA), IV : il
HHHML, EWAERR7 h548FL, NA LoOXR
THERREL T, FBIEEOMMRAE L URDBE, R
PEERASE Vb o (NFLX, AT-2266, DL-8280 72 &),
NFLX L% D PCA ZHEFIOMRIX IV 04 4 7%
HTHD, SBRNOI AL 7ERBR LY L 7 DA S
MRBshX %, DL-8280 1%, IV ¥ £ 7L L TRANCK
$L7 NFLX #BELLTHRILERTHY, U
F, AFEFEL LT NFLX LS TEBE ML 5,
DL-8280 0 in vitro B /11X, 7 v F & piperazynyl
ELE2ETAMBRONOZ AL 7IHFELTHONB L S

FTr7’?7>??27z>7 7

Chemotherapy /DL 8280 lOOm',x,J,/:l:y’y; /
LLLLLLLLLLlsl

Body 37

temperature PN > A

20 4
Sputum — P.M,
volume 104
(ml/day) 0 P:M, . P,M,

S. pneumoniae

10* MIC at 10° cfu/ml o
Sputum 17 \ DL-8280 : 3.13ug. ml

culture
(/ml)  10%4
108
T (-) (=) (=)
Cough
Dyspnea 2
Moist rales %
CRP 2+ 1+
ESR (1lhr;mm) 30 21
WBC (/mm?) 6,400 5,200
St. (%) 3 4
Seg. (%) 63 53
S-GOT (U) 18 17
S-GPT (U) 17 19
BUN (mg/dl) 32.7 2.4
S-Cr. img/dl) 1.6 1.9

IZ, NA BEARE L TREOEVWHAEX<2 bFaL
BOBWHENEE T35, bbb, @ H. influenze
(Fig. 2), P. aeruginosa (Fig. 4), K. pneumoniae (Fig.
5), E. coli (Fig. 7), Enterobacter spp. (Fig. 8) 2¥ DY
7 LM T, NA, PPA 72 X, 565k PCA XAk
Y\, BMic @, aminoglycoside | GM XV L Wit
WHERL, @ S. pneumoniae (Fig. 3), Staphylococcus
aureus, Streptococcus pyogenes, Streptococcus faecalis 72
EDT 7 LIBMEREYBI U Y 7 LBRMERED B
catarrhalis (Fig. 6) IC LA EREML, @ B-lactam
#)# X U aminoglycoside Mjix b & X v, NA, PPA ¥
D PCA REXICHTsRHEMICORERTME X R & &
WO, —%5, in vitro HiBE S DI T NFLX & Bigeic &%
BEEDITRE, tHhETRIYE bORNLEGHEAT
i3, S. preumoniae i=3xt L, MIC D8I THEET
5 & DL-8280 21 NFLX X D 3.4 {E@h T35 L2
—ThBLrd, ZOW—DHEEAR, L2aLRE
b, FERSEBUSEIZEIT S S. preumoniae DEBHE GE
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Fig. 16 Bronchiectasis : P. aeruginosa infection
—K.S., 32y.0., F, 50kg

Date(Feb.,1982)] 2 3 4 5 6 7 8 9 10 11 12
Chemotherapy EzZEDL-BZBO 100mg><32day p.o.zzzz
PM,
Sp‘utum 5 5Mo 2 P.M, . P,M,
(ml/day) 0
0 JE
Sputum 108 P. aeruginosa
culture (54
1
(/ml) el
[ (=) (=) (=)
MICs DL-8280{ 0.025 1.56 0.78 0.1 0.2
at 10¢ NFLX 0.05 0.39 0.39 0.39 0.39
cfu/ml {NA 3.13 >200 200 12.5 12.5
of PPA 0.78 12.5 6.25 3.13 3.13
(ug/ml) | CEX >200 >200 >200 >200 >200
AMPC | >200 >200 220 >200 >20
Cough s - —
Malaise
Moist rales (+)
CRP (=) (=)
ESR (1hr;mm) 32 28
Mucoprot. (mg/dl) [ 48 73
WBC(/mm?) 5400 5000
St." (%) 3 8
Seg. (%) 53 48

ERPEMIZIID B0, FPRBRIEER B O ¥ 20%
¥hE®H3) FEETT, MRBRIGECHTBE
BEDOLETCREELRWVEERRTH S,

thNENBIZ 511 5 DL-8280 mBADKEER, BER
BOREidH B, LicAi->T, NFLX? LH#LT,
HHK~DOBITR T H £ ) Z3 2V, EORIKRIZE
VT DL-8280 233KEx@EL TV 3 7=, DL-8280 D&%
8B (Table 1) i NFLX X b PAREICBME% R L7,
¥, RpHEtR ¢, DL-8280 X, NFLX 0 &ick
_T, BREEL,

DL-8280 DEAMHIIRICESE, EWHER <7 b
Fh LB in vitro S, B OUIC, HEAEVEE
PRE, RPMELERTNiL, DL-8280 i1, PRRIRE
HufE 72 & TNT REBBMAE I3 U T B VW BRERAY T S5 3
Hahs, i, MRBBLEICKHTS DL-8280 0
WIS E LTI, MRIBRREICHTS in vitro B &
FHIOERPME L2 ZBLT, FERER4KERED
(H. influenzae, S. pneumoniae, P. aeruginosa, K. pneu-
moniae) +RTIZHREL RIELE S0 PCA RZHA
ThdEP/FENG, L, ZhHod4BEED S b,
S. pneumoniae L P. aeruginosa HSEERE DHEHEITIT,
MIC o#i& 16 100mg, 1 H 3 El#5  omkR i
EPrLHT, —HICEHFIOHBERTFR & h 3, 20
T, REBYETIX, #%D PCA REH L HELT,
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in vitro LI DT, HMY T L RNEB 15 X ORI
X LA A R_7 b anbAsh, poiilhn e
Ehz &, 2bUNCRE NG ORI A M < EHEE
ORPYEME AT T L T, kD PCA FHKH
SQURN A2 BTN T § (-

Rk O WEGR BB YuE 22 S ONCIR B M Yy £ 12 b+ B
DL-8280 DA BT >WT DHfifllE b &iT, &K & WER
BB ULE 26 B, RISMUE 13 4], B39 BlicHRD B 5
L, 1# 92.3%, %¥% 84.6%, 24T89.7% LV )
PCA ZRF L LTREDTHWEDREBLZ LA T
%=, H. influenzae, B. catarrhalis, S. pyogenes 72 ¥ T
R RToOBRETHE LD, S. pneumoniae (REM
wEE) TeHlh 2B LU P. aeruginosa (REW
REFL) TARAP2ORREIHEERLRP o, Z
honBRED MIC it 1.56~3.13 ug/ml LAETH Y,
MR SRR ELIC 51T 5 DL-8280 HiEEAS, 100 mg, 1
B 2~3 B G- OEFE P RE (0.99~1.30 ug/mD) X
DHBLT, ZhbOBRABOMHERICIIFTATHo7
LExbh3, ¥ Case No. 16 (Fig. 16) Tit, &%
B D P. aeruginosa M\ -olo Ak Lic#IiZ DL-8280
IZiE(E (NA, PPA, NFLX 12 b 22X WtE) LTHEHBE
LTRY, 7EKN NA RFEH| L FRIC, TELBELS
FTWZ LRSI 5, REBYE Tid, DL-8280 itk
Bk L VBEBRZME~OBEZRL s DEBORERE
OFHES, 13 HH, F2HFoBHLRbOD, Th
LISk @ 9 B Tix, E. coli, P. mirabilis 72 ¥ D+ ~=2T D2
REIZRITHE L,

DL-8280 DOiEOHFHEHROBEBEND O & UL 4 13,
NFLX &gl CHsBrich, FHid, PCA REHFD
P THHBFVEARINREET5EATH S, NAY
kih L +5 PCA RFHITIX, HilEH (antacids) &
DHEHEEA (drug interactions) IZ X 5 EAREHOR
IRRDETHMbN TV S, BIED PCA REH & HIRE
& OHEERICE T2 ¥R HEIITOA TR -
fenT, FhE b, FHRVSBLERICERS DL
BRAENRSIY, BMAHEBRIERAEAL, HEAER
BEDOREWHIEERITh 5 ERAKELTALI=0 & ¥ 0
(dried aluminium hydroxide gel)'® #iBUf, % OHIKL
O¥AR Q|10 2HALT, &KL OHEEERE
W3 L7, %7z, DL-8280 /KK pH-7% % & g 4
(25°C)V #3, pH4 & pH10 K °— 2 %2 KF L, pHT7 21&
LT3 20 ThH B, FEIIRARICFEREA S5k
DEE LFIRFICRM Lz, £0oFR, FRA oKD
FEIZZLALEZ T b o, SEORBRTIIKEL
TokDEA 100ml L B DRWE L ZRHhT,
HERE B OKE X OCFHINRETE ORENRICE - T
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IXBPAD pH OXBIC & Y RFIoMRMENEEL, Wik
B ORRMNEL BN DD LBLON S, —
¥, EHRKRERILT VI = 9L X AR OftF TR, F
kA DK OFJICOD b 6, GERRGITI, JEOHER
Izt LT, DL-8280 mifirhilEES & U8 AUC DIZEK
RPN ERLEE L >TETFLA, LANR>T, DL-
828011, NAY DA L FIHRIC, MmN & &K & & F—H8
iR+ 5 LEXRD 3 BAIIZ, WBFTR
BT30x RPRITMA S X S RMAOMBE ML 1 &
Th3D,

PCA RIEM oL 2MITHM TS MIMMAL LTI, AEE
TnLo3, O PIREM, © DRI A,
RIREFICHBEL TSN TEN, PCA RRMOF
WRIEREERRBRETE - LREEETHEM, FTH
ZLRFRETHA 5 LvwbhBd", DL-8280 i3, SED
39 SRS 1B (2.6%) IZFK O FIRMIEFR~ORIER
RESEEXONIEL, WH, HEVHRR LN,
ThETOBEHAICR TR TIR, FHORERLL
THEEER O HERIT 0.6% LIERTH NP, PCA &
R OPTRPREAOTVEATHB, L2 L AN
5, PREAIX PCA RREAOFRYIEA L b EZ LN
30T, BKRAIZbEROEAICPRL TR+ 2 EK
FINHRETH B, KIT, BHPHARRmEIfER B3
3 in vitro IR Tix DL-8280 i NFLX X Y = ofEfIiz
FLD, EloEREEY R 5 A L RIRE OMIC
LDERKEL, BEHIRRZDECOLLEIIRW &
Exbohd, 4EO39HF, FRO PREFAL Ex b
nB 1SR BIERB X CERREBEORELEL
TefEfli 72, FFILRLI/ETEL,

LA ko> DL-8280 mAZIYE & LLMICHT 2 RAL S,
ZAix, NFLX X 9 fh 7@ ngudd 2 ek L < BRyvs
RAABENE L, BEROEREICSVTEN, ho%e
i L EEREWEARED S hT, RAaMicE, BES
TR St PCA RER 0P TI, K LEKOHR
HOBWERITHS LEREh s, #HiT, MPRBRIYE
iz LT, DL-8280 i, BfE ¥ CicBiR Shi PCA %
EHCIHERTE R o X 5 2D THEVWEENE B
R RETIHERTHLIEERTLEV,
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IN VITRO, PHARMACOKINETIC AND CLINICAL STUDIES
OF DL-8280, A NEW OXAZINE DERIVATIVE

KEeizo MatsuMmoto, HARUMI SHIsHIDO, ATSUSHI TAKAHASHI, ToMoYUKI HARADA,
Tasuku SakamoTo, SHIGEO KAIpA and Kiwao WATANABE

Department of Internal Medicine, Institute for Tropical Medicine, Nagasaki University

DL-8280 is a new nalidixic acid analog, which possesses the benzoxazine ring. The anti-
bacterial activity of DL-8280 against respiratory pathogenic bacteria was superior to the other
nalidixic acid analogs, i.e., the MICs, (the minimum concentration at which 50% of isolate were
inhibited) of DL-8280 at 108 cfu/m] was 3.13 ug/ml against Streptococcus preumoniae, 0.05 pg/ml
against Haemophilus influenzae, 0.2 pg/ml against Klebsiella pneumoniae, 1.56 pg/ml against
Pseudomonas aeruginosa, 3.13 pg/ml against Branhamella catarrhalis, 0.1 pg/ml against Escheri-
chia coli, 0.1 pg/ml against Enterobacter spp., and 0.2 ug/ml against Bordetella pertussis.

Chronic bronchitis (14), bronchiectasis (56), acute bronchitis (2), and acute pharyngitis/
tonsillitis (5) were subjected to clinical evaluation of DL-8280, which was administered orally
300 mg daily for 5~10 days. Causative organisms were H. influenzae (7), S. pneumoniae (6), P.
aeruginosa (4), B. catarrhalis (3), Streptococcus pyogenes (2), and others. The rate of clinical
therapeutic efficacy was 92.3%.

Thirteen urinary tract infections were subjected to clinical evaluation of DL-8280, which
was administered orally 200 mg daily for 3~5 days. The clinical efficacy rate was 84.6%.

Only one of them showed reversible nausea, vomiting, and dizziness. The safety of DL-
8280 was good.

The maximal sputum levels were 0.99~1.30 uzg/ml and the ratios of maximal sputum level
to peak serum level ranged from 45.6% to 49.0% in 8 patients with chronic respiratory infec-
tions.

The gastrointestinal absorption of DL-8280 was markedly decreased in the presence of
dried aluminium hydroxide gel, an antacid, in 7 healthy young adult volunteers.

From the above results, it was concluded that DL-8280 was one of the most effective and
useful, orally administered antibacterial agents for the treatment of respiratory bacterial in-
fections.



