voL. 35 S—1 CHEMOTHERAPY 1

6315-S (Flomoxef) B3 5 X MEIBFE
75 O TN R 25 RS TE ~ oD i DR IY) £ P ikt

F Wis-PEMT - RREKX - EHEH
HREE - EERY - RELE - BHf A
WA - IRERER - EEFM - #LEE
A R P
RGAEEFME_NHEHE

BHEMT - FRF0T - ILOB=
BRRAFEFHARERRER

/R
Mt REBAR

BH— - FE X
RMETIRBERAR £ 5 —

FiEE— - Hil%—
DR PR BE P

EHERERMBICLVBEAREINT, FAFY £ 7 . LFRHEHK 6315-S (Flomoxef) DERH)L S
CIKEBRMRFZTRV, ROEREB.

1. A

EREEE bR 20 bR S ES R Y REBIbk 477 Bk (S. pneumoniae 39, S. pyogenes 32, E. coli 32, K.
pneumoniae 30, C. freundii 32, E. aerogenes 21, E. cloacae 32, P. mirabilis 31, P. vulgaris
34, M. morganii 32, S. marcescens 31, H. influenzae 27, P. aeruginosa 30, P. maltophilia
.36, A. anitratus 32) I<2WTMIC2000 (¥4 +7 v 7#) 2RV 70743 VHRECK
9, Azthreonam, CZX, CPZ, LMOX, 6315-S oB/NEHHEILBEZAE L7, S. aureus i
2W\Tik, 6315-S R bBNIAENETR L. BAMEICOVL TR, AHI3MOLRESLF
FonENERLI

2. IMoHLVOEEDHITRE
BUHEIEIRIFICES L TRITZTE-1, 2.0g 50H4E, MPREIISRBRTRHRAS S
BoTEDHIZ157.0ug/ml L2 D, TDOBOBRENBITREDOREIL 1.38g/ml 2R L7,

3. BERMWRL L UEIFER

MEIR SRR ALAE 16 ic, ARIZSBEPELLEZDEYRII8E. T TH-7. SEHEL LTI,
BERRAEMBEICHEVT 2 Hic GOT, GPT 0—@&HE0BE LR%=B D1,

6315-S (Flomoxef : FMOX) i3S & NE TR
INEFLVWERALF4 £ 7 2 LRAEYBOFENRGE
TRICHTRENTVWE S 7EF €7+ MU T LSS
LMOX) ¢ E—D 1 -4 *% €7 - LEBEET S
(Fig. 1), 6315-S it, LMOX © b2 ¥ 5 LABRHE &
BAEBADRVAE S % R LN, BLDET =

LREIHRFEEMBORETH 575 LIBEE~DFH
WHEDE#EVWIOTILI- N EDHEEER (disul-
firam BfER) 2HB LARENMETH 3, TibB,
75 LABHEICEE T 7Y L ERIZEDOT M HEN
ZRL, €77 V) UREORE T FOREIC LA
WREAEZTRTEBBDShTWEY,



712 CHEMOTHERAPY

MAY 1987

Fig.1 Chemical structure of 6315-S
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47T ¥ (Streptococcus pneumoniae 39, Streptococcus
pyogenes 32, Escherichia coli 32, Klebsiella pneu-
moniae 30, Citrobacter freundii 32, Enterobacter
aerogenes 27, Enterobacter cloacae 32, Proteus
mirabilis 31, Proteus vulgaris 34, Morganella
morganii 32, Serratia marcescens 31, Haemophilus
influenzae 27, Pseudomonas aeruginosa 30, Pseudo
monas maltophilia 36, A. anitratus 32) IZ2\W\WT,
MIC 2000 (¥4 + 7 v 7#) RV I/07143
FEREICL D, AZT, CZX, CPZ, LMOX, 63156-S @
5 Flom/NREEHEIERE (MIC) 28I5E L7z, HEBiEih
& LT, Miller Hinton broth (Difco) iz Mg2*& &
UCa*2&#h&EN 25mg/L & 50 mg/LMA, &I
TR (ARELY) LERELLTDTI =/ -
Ly F(#ARE0.01%) #mAbD%EBW, H. influ-
enzae M4 |3 Schaedler’s broth 1000 ml it LT, R
E(LEAMm#& (10 ml), Vitamin K, (0.5¢1), NAD
(50 mg), Fildes enrichment(15 ml), Mg?* (25 mg),
Ca?* (50 mg) #RMLAdDER W, EH DK
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DTS LRERMIC L T3, &3 CZX icovTl
NTWIA, P. aeruginosa i3t 54D MIC (2 100
ug/ml U LDOATH 10

EHROBERVEIMEKICH T 5ER & AZT, CZX,
CPZ, LMOX o> MIC o 3% % Fig. 2 ~18 ok L
7o

S. pneumoniae 2%t 4 A AR DIE N2 (Fig.2),
CZX, CPZ it HBR L TH 2 BELEL5RMTH > 1N,
LMOX, AZT icH < S hic@h TV,

S. pyogenes iZxt 4 24K DO MIC#HOE—27120.2
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E. coli icxt L Tiz (Fig.4) . &#od MIC80% iz
0.05ug/mlEUITTHY, CZX L L bitROBATL
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Bt 2AH D MIC 2 25g/ml LLETHD, &0
HEESE BN -1, TOMOER TR NLIM
H{EWVMICHET, RIZREONH/ Y — &R,
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VOL. 35 'S—1

CHEMOTHERAPY

713

Table 1 Antimicrobial activity of 6315—S and other antibiotics against standard strains

Standard Strains 6315-S AZT czx (o) 24 LMOX
Staphylococcus aureus SMITH 0.2 >100 3.13 1.57 1.57
Staphylococcus aureus TERASHIMA 0.1 >100 0.39 0.39 1,57
Staphylococcus aureus ATCC 25923 0.39 >100 0.39 0.78 3.13
Staphylococcus epidermidis ATCC 12228 1.57 | >100 0.39 1.57 12,5
Micrococcus luteus PCI 1001 $0.05 12. 0.1 $0.05 0.78
Micrococcus luteus ATTC 9341 0.1 12.5 0.1 0.1 0.78
Bacillus subtilis ATCC 6633 0.39 100 0.39 0.39 3.13
Escherichia coli NIHJ JC—2 0.1 0.1 £0.05 0.1 0.2
Escherichia coli BHN £0.05 £0.05 $0.05 £0.05 £0.05
Escherichia coli Kp £0.05 £0.05 £0.05 £0.05 £0.05
Escherichia coli ATCC 25922 0.1 0.2 £0.05 0.2 0.2
Shigella dysenteri EW3 £0.05 £0.05 £0.05 £0.05 £0.05
Shigella flexneri EW10 2a £0.05 0.1 £0.05 £0.05 0.2
Shigella flexneri EW14 3a £0.05 £0.05 £0.05 £0.05 £0.05
Shigella boydii EW29 £0.05 £0.05 £0.05 £0.05 £0.05
Shigella sannei EW35 £0.05 £0.05 £0.05 S0.05 0.1
Salmonella typhi H901 £0.05 0.1 £0.05 0.78 0.1
Salmonella typhimurium ATCC 14028 £0.05 0.1 £0.05 0.39 0.1
Klebsiella pneumoniae PCl 602 £0.05 £0.05 £0.05 0.1 0.1
Klebsiella Pneumoniae DENKEN £0.05 £0.05 £0.05 £0.05 0.1
Klebsiella pneumoniae ATCC 13883 0.1 0.2 £0.05 0.39 0.2
Enterobacter cloacae ATCC 23355 0.78 0.39 0.2 0.1 £0.05
Serratia marcescens ATCC 8100 25 1.57 3.13 100 6.25
Proteus vulgaris ATCC 21100—1 0.2 £0.05 £0.05 £0.05 0.1
Proteus vulgaris ATCC 13315 0.1 £0.05 £0.05 £0.05 0.1
Aeromonas liquefaciens Y—62 0.39 £0.05 0.1 0.39 £0.05
Pseudomonas aeruginosa Kobayashi >100 6.25 >100 6.25 25
Pseudomonas aeruginosa ATCC 27853 >100 0.39 1.57 0.39 6.25
Pseudomonas stutzeri 6.25 3.13 3.13 0.78 6.25

&0 MIC EizBLEVAH %KL, LMOX (3 54.8% D
BHkicx L 26ug/ml A ED MIC 2R LB OE -1
B FRTEINL D PPN, 16 1% DEHKD A 25
ug/ml Pl EicA i L,

H. influenzae ic¥t4 2 4% D MIC o — 7 1%
(Fig.13), 0.025g/ml AT & 0.39ug/ml o> T
2HMER LA, 20 MIC80%i2 0.78 ug/ml T
Hot, thEE BT 2L ZORBERRELE >TL
o

‘P, @eruginosa i3t L T2 (Fig.14), AZT i b
@, >\t CPZ, LMOX, CZX T& - 7%, &#jiz
BROBD, 203 L AL DEBN 100 g/ml Ll E iz 4y
Lk,

X. maltophilia i3t L Ti3 (Fig.15), LMOX »'%
LbENAKBESERLALN LMLEDO MIC @#D
E—2312.50g/mlildh > 7, FF|D MIC iz 4~
TOBEKICXL 12.5ug/ml U EiIcdH > 12,

A. anitratus icxt L T3 (Fig.16), CZX "B b &
n, 2VWT AZT » LMOX itk FF|D MIC
O —212100ug/ml ICFEEL .

2. ML UEEDRE

1) EREE

ERECEFELHNVEBUEIEIRIALNREL
foo A#)0.5g,1.0g,2.0g 2RMmREL, BITREL
fE LR (1EMCOWVWTIE, 0.5¢g,2.0g % cross
over EIC TG L, TORMEHBL 2.)o 300~500
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Fig.2 MIC distribution of 63156-S and other
antibiotics to clinical isolates
S. pneumoniae (39 strains)

Fig.4 MIC distribution of 6315-8 and other
antibiotics to clinical isolates E. coli
(32 strains)
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Fig.3 MIC distribution of 6315—-S and other
antibiotics to clinical isolates
S. pyogenes (32 strains)

(Inoculum size 105 cells/mL MIC 2000)

Fig.5 MIC distribution of 6315—S and other
antibiotics to clinical isolates
K. pneumoniae (30 strains)
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Fig.8 MIC distribution of 6315-S and other
antibiotics to clinical isolates C. freundii
(32 strains)
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Fig.8 MIC distribution of 6315~8 and other
antibiotics to clinical isolates
E. cloacae (32 strains)
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Fig.7 MIC distribution of 6315~S and other
antibiotics to clinical isolates
E. aerogenes (27 strains)

(Inoculum size 10% cells/ml. MIC 2000)

Fig.9 MIC distribution of 6315—S and other
antibiotics to clinical isolates
P. mirabilis (31 strains)
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Fig.10 MIC distribution of 6315-S and other
antibiotics to clinical isolates
P.vulgaris (34 strains)

Fig.12

MIC distribution of 6315-8 and other
antibiotics to clinical isolates
S. marcescens (3] strains) .
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Fig.11 MIC distribution of 6315-S and other
antibiotics to clinical isolates
M. morganii (32 strains)

(Inoculum size 10% cells/mL MIC 2000)

Fig.13 MIC distribution of 6315—S and other

antibiotics to clinical isolates
H.influenzae (27 strains)
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Fig.14. MIC distribution of 6315-8 and other
antibiotics to clinical isolates
P.aeruginosa (30 strains)
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Fig.18 MIC distribution of 6315-S and other
antibiotics to clinical isolates
A. anitratus (32 strains)
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Fig.15 MIC distribution of 6315—S and other
antibiotics to clinical isolates
X. maltophilia (36 strains)
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3 EARFAIE LA, No. 13, No. 14, No. 15, No. 16
DAFICENTIZ2 0g 2BPY2EKRE L1, H5HM
B35~12BMT, LIE5RI210gH540g Dhich -
7z (Table 2 ),

2) HRO¥E

AR ERI®RICE TS, 1) BERAEEONE, 2) A
MERE DO (BMBRBEE A A SISV Tl bFhEk
DG 584, 3) CRP, 4) 1z, 5) KB X #{&7s
CORBBAEREICL, £EERMICIE, 1) 4B, 2)
BEOMHRE LR, 3) T DMDOMERBAKR (W,
K, FRERELE) ORBRSEERECHELT,
REMICEY (), B (#), POEY (+) LU
Y (-) O 4BRBEICTHE L, 7272 L No. 8 DIEH)
B 375 XIMRTH->icwd, DHRYUELDBEA
L7

3) BifEH RS

By, RERR, B, BH, HFV, RS
BERSVWT, REMICML TR, RMm—#K (RBC,
WBC, thrombocyte, Hb, Ht), iF##t (GOT, GPT,
Al-P), B#8#kt (BUN, creatinine) Zdulvic, ZAH(#
EfigoZ®Bic oW TRNEZMA 12,

2. Bk &

1) EXRMR

Table 2, FEF T LSRR RERKO K,
BRBREPEERILEEZ—ELTRL, &5 Table
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Fig.17 Sputum and serum levels of 6315-8
H. M. 78y, F. 37.5kg
Dx, Chronic bronchicls

(ug/ml) (ml)

2.0 104 25 d. Volume of sputum

63158 level in sputum

& |1
1.0 5
1.0
0 1 2 3 4 5 6 (hr.)
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2g di
157.0
150
Serum level
1004
504
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JICRBKBICL BEREAMEZ LD TR, REY
i, W4, BYS8, BY2., HER#E?2 T, 240
BYRIZ.THTH o170 HRE LIER DD TILAE
ROI0PINmOEN s 1h, ZEDHIHED 9 FNBRLL
LtORRTH 7. BUHIEBRREOAMBES T
&, SHIh 34 (60.0%) NEYLULOERETDH -
oo

2) MEFEHYHR

FHBERRICHS 2RENBEDOHEESLTHE L

(Table 2, 4), W¥MOEFTRIOEARERLH,
RiLEhah-7cht, RO DBERTIR, FHIESHIIC

P. aeruginosa »% 3 #ic, S. aureus, C.freundii, K.
ozaenae, H. influenzae, A. anitratus %% 1 flic 4
M X Nt, P. aeruginosa HHMRE 3 HIT3, WTh

Fig.18 Sputum and serum levels of 6315-8
H.M, 78y. F, 37.5kg

Dx, Chronic bronchicis

(ug/ml)  (ml)
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*—t—fP-t——3—g- = 1
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0.5g d. i
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20 15.4
101 6.95
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0 1 2 3 4 5T 6 () "

LEIZINE LN M, S. aureus RRPTRELK
EAiH% L1co K. ozaenae, H. influenzae®d & U A.
anitratus KM E N1z 3 HITR, ThdHOBEME
Licbon, H5%k P. aeruginosa MHB L7, C
freundii B%: | I TRIREDHREZD Bﬂfiﬂ‘ote

3)E H

iz Table 3 X h BIFERE & - 2EREER
¥+ 2% (Fig.21, Fig.22),

EF 1. MOMO, TR B HAES 16) [
Vi . [SEXILRE

B0 47 FEHL b, E%tﬂ&@ﬁi‘&.ﬂbé&') (A
h (Fig.21), BARTERRBEICABRERIELT
Wi, MEMCSEXLREOBHAST . SER
CHEHSBDONIcd, BAREE -1, ABN, ¥
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Fig.19 Sputum and serum levels of 6315-S
K. S. 60ys. F. 32.5kg

Dx. Chronic bronchitis
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o . - —
1 2 3 4 5 6 (hr.)
(wg/ml)
0.5g d. i
50
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V- 7020, 10 HRAREREL ., R5ME% &
BIckiB iR EMILL, W, BEOLRD L. THEHK
IIEMBk% 4900, CRP (+) ¢ HEMA SN, 12HE
KX CRP btE/EL, M X RERLTHPEED
UELBH, BEOMBRETH S. aureus 3572
KRESh, FHeEuElr.

EF 2. BOROF Ul & (EFMES13) B
KBW : %
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Fig.20 Serum levels of 63156-8

M. K. 52y, F, 38.5kg
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Table 3 Clinical efficacy of 6316-8

Table 4 Bacteriological effect of 6315-8

4+ ++| + = 1 [Total Isolace Eliminated | Decreased | Persist | Tocal
Pneumonia 4 3 1|10 P. aeruginosa 1 2 3
Bronchiectasis 2 2 S. aureus 1 1
Chronic bronchitis 2 2 C, freundil 1 1
D.P.B. 1 K. ozaenae 1 1
Mycoplasmal pneumonis 11 H. influensae 1 1
Total 4 8|0 2 2|16 A, anitratus 1 1
Efficacy rate 12/14 (85.7%) Total 4 ! 3 8
Fig.21 Casel8, T.T., 57y.o., M., clinical diagnosis : Bronchiectasis
‘84 10/2 3 4 5 6 7 8 9 10 11 12
Drug | 6315-S  2g x 2 d.i |
39
38 \
B;'I' 37 A A\
(°C) 36 A W
Isolate
from sputum S. aureus \+) Normal flora
CRP 6 (+) (+) (=)
WBC 9600 4900 4300
Neutro. (%) 77 26 63
Chest X-Ray
Fig.22 Casel13 T.N., 34y.0., F., clinical diagnosis : Pneumonia
‘84 918 19 20 21 22 23 24 25 26 27
Drug 6315—S 2g x 2 d. i r__|
2gx1
39 di
B.T 38
o 37 A
(°C) 36 o«—** W
Isolate
from sputum Normal flora No sputum
CRP 4 (+) (=)
ESR (1hr.) 25 7
WBC 22100 6900
Neutro. (%) 83 50

Chest X-Ray
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Fig.23 Laboratory data before and after administration of 6315-8

RBC ( x10%) Hb (g/dl) Thrombo. ( x 10% )

500-»—/ 15 40
——

_— —

304
121
400+
/ 201
300 81
Before After Before After Before After
Fig.24 Laboratory data before and after administration of 6315-S
GOT (K. U.) GPT (K. U.) Al—P (mU/ml)
94
74
53
504 = =
w0/ 40 400+
- 304 304 300+
20+ 204 2007"'\
P————
——
/
1047/ 104 V 100 ~:
—

Before After Before After Before After
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Fig.25 Laboratory data before and after administration of 6316~8

BUN (mg/dl)
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TEREICK LTI, EEEROADRIITH 724, &
KB bBOIHENER L. D75 LIBMRED
3 H5D 8. pneumoniae X U S. pyogenes iIZ2\T
i3, CZX, CPZ ic»WTERNIh T, BRMEEcML
Tid, RUTHEENLRSOREER®ERL A, C.
freundii, E. aerogenes, E. cloacae ic2\WTRE®E LS
BHMTH - 7o H. influenzae iICBL T3, AHD
MIC 80% 4 0.78 Lg/ml iZd - 1: 4%, P. aerogenes i
LTI, BEAEDHEREKRD MIC fi4¢ 100 2 g/ml
LLET®H > 7o X. maltophilia 12>\ T3, AXZ
LMOX ® CPZ icoWTENLImEN LR LN, A
anitratus =3t L TR KBS OB kD MIC @H% 25 1 g/
ml P Eicdh -7,

b MB AARK2.0g AEMERTROMP ML
157.0ug/ml E+SABEVERG AN, Chidtho
FoREERTH S CZX, CMX tHELTLERN
1R TH-71-* ", —HBEPFORER, 2.0g &5
DBEZTDOREEIZ1.38g/ml C, CZX £ b PPH

Creatinine (mg/dl)

2.04

1.0

0.5

Before After

500D, CMX L h@&NhTWwWi* Y,

BEHREICIE 16 OB BREFEZ HRE LT, &K
DEMYBRISHODOWTREEZTU 1M, =13 TF7X=
ftige 1 0 & BIEARRE | AR 14 Hch 12 ANHEALLE
DXET, BHEIZB.THTH 120 AREHBE,
MR TREERED | PIEKR L I FLANEHLULT,
B ERREDDHEMERN TS D 3 FicEYLLL
DERRBH o,

BoHAREMEOELRICHELY, 75 LBHE &
12 S. aureus DEHEN S DY MEFEHNMNARICH S
NP, SEXMNRELEATIES. aureus DRI L
PIcAE T, TORBIKR2CBONEELHI. BRAT
RERERHD bONRE M - 1oht, EREICIEDTR
WEHRENBOhTED, BHTERRETR T0¥
RiGEETIRBIC L LOOKED DN, ThiEP
2% 5 ERERMNE St -

BEEREYICIRA T - 1 2 IOHRISOVTRIL TS
B, 2fE LRESTXROAMMENT, EXEIR
P.aeruginosa & A. anitratus C, in vitro TOHE
ARI PSS LERBRULADDEEL SN, 55, P.
aeruginosa BHMBHRD 3 P BV T3, WTNbLRE
HRIZHoNLEM 1,

SIfeM & LT, GOT, GPT o&f LR 2 I
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LABORATORY AND CLINICAL STUDIES
ON 6315-S (FLOMOXEF)

KNyt Mori, HiIrRoko NaAkAzZATO, MASAO NAGASAWA,
Hipeak: Smiceno, HironoBu Koca, Yosinaki FUukubpa,
Hirosti Tomita, HikARu TaANAKA, Tosmiakt Hayastil,

Kivyo Fuuira, Yosinrteru SHIGENO, Yodi SuzuyAMA,

Artsusiit Sarro and Kodri HArA
Second Department of Internal Medicine, Nagasaki University
School of Medicine

CHikako MacHipa, Kazuyukr Sucawara and Keizo YAMAGucHI
Clinical Laboratory, Nagasaki University Hospital

Kivoraka KoMoRI
Nagasaki City General Hospital

KoicHi WATANABE and SHIGERU KoHNo
Nagasaki Municipal Hospital

JunicHl Kapora and Koicin TAURA
Kochi Prefectural Seinan Hospital

Laboratory and clinical studies on 6315—S (flomoxef), a new oxa— 8 —lactam derivative
developed by the Shionogi Co., Ltd. Japan, were carried out with the following results.

1) Antibacterial activity

The antibacterial activity of 6315—-S was examined by the serial microbroth dilution meth-
od using a MIC 2000 system (Dynatech Co.). The minimum inhibitory concentrations (MIC’s)
of 6315—S against 29 standard strains and 477 clinical isolates (S. pneumoniae 39, S. py-
ogenes 32, E. coli 32, K. pneumoniae 30, C. freundii 32, E. aerogenes 27, E. cloacae 32,
P. mirabilis 31, P. vulgaris 34, M. morganii 32, S. marcescens 31, H. influenzae 21, P.
aeruginosa 30, P. maltophilia 36 and A. anitratus 32) were compared with those of aztreonam
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(AZT), ceftizoxime (CZX), cefoperazone (CPZ) and latamoxef (LMOX). The antimicrobial
activity of 6315-S against S. aureus was the strongest of all the antibiotics tested. On the
other hand, 6315—S showed almost the same antibacterial activity against Enterobacteriaceae
compared with those of the other drugs examined.

2) Serum and sputum levels in patients with chronic bronchitis

Three patients with chronic bronchitis were observed in this study. Serum and sputum
levels of 6315-S were measured by band culture after administration of 0.5, 1.0 and 2.0g
by drip infusion. In the case of the 2.0g administration, the peak serum concentration was
obtained at the end of drip infusion, the value being 157.0ug/ml. The peak sputum level of
6315-S was 1.38ug/ml.

3) Clinical evaluation and adverse reactions

Sixteen patients with respiratory tract infections (pneumonia 10, bronchiectasis 2, chronic bron-
chitis 2, diffuse panbronchiolitis | and mycoplasmal pneumonia 1) were treated with 1-2¢
of 6315-S daily for 5-12 days by i.v. drip infusion. However, two cases were excluded
from the evaluation of clinical efficacy, because one was diagnosed as mycoplasmal pneu-
monia after the end of administration, and in the other we could not determine efficacy.
Twelve out of fourteen patients responded satisfactorily. Consequently, the overall efficacy rate
was 85.7% (excellent 4, good 8 and poor 2).

Subjective and objective symptoms, hematological and biochemical data, and renal functions
were checked before and after administration of 6315—S. Only two patients showed slight
and transient elevations of S—-GOT and S-GPT.



