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rOLKBL, EMERDL1/IHERDO YNV Y
ViEH AR\ T, Mg 0. 125 ml 2B REE BN
CEELL, BEARNOENS ) v 7THHL,
K ABMEERE @ IE X4/, RYORS ZMER 6 M
AL, DBBAXOY 26, 3 AMERE#M
MUK, BREXOBE, TRHOEMEN 4 BikicTW
Mkt U, HI broth #MATHhEVF+L X LD
5, S aureus DIPA X HI agar (K#F), E. coli T
BRUALRF BRI CREE Ic& 2 ERIGRETT
O HEE] gM)0ERBERD, 1 B5~TE
DTYREAV, 21KV IEERERDEL THANLE
B 10'cfu/g LTOREEEHLHEL, EF5R
KB BEHENS LOGIT iEic L D ED, 7 & TNS{E
HRA (95%) #WH L7

3) MR ISR

B & LT K. pneumoniae B-54 2\, XK
SO DHEIEST, BEREFLEFEYLI, TOB
%8~ 5% &, tryptosoy broth (KBf) T—HERL
AEERLKHK M/15Y L BEHE (PHT7.0) T1
~2 X10%°fu/ml DBEICHEARL, COBHEFRBER
LEEBAD <Y X 10 SREEBHRE S &1, ERITE
B 20 BefliiE L OB L, 30 AR T4 EANTREE 1
SY-—ZXELTHY 2V —X, JHMMEE L, | B
10D 2B DR LERETRY, BRE8BEDwY
ZDEFEN S PROBIT K &k » T EDs X S TICE
BERRO5%) 2Kk, 1 v - XDRERTHRD L1,

0. % B %

1. BRERREICH T a2 R

ERICHW - BEOEKE, —RD T 7 LIBHE, B
HEB L CEZRHED S. aureus D 3BT, h
5D Tt T 5 6315-S 72 5 I BED LY R
(EDs,) % 10°cfu/ml /R MIC & & bic Table 1
~3iZiRl7o,

1) 75 LIBYERRICHT 2R

Ampicillin # 723 Methicillin ittt D S. aureus %
BUSHEKRD Y T LRGN 2 M % Table |
IR L7z S. aureus SMITH 1 LU C-14 oic
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Table 1 Protective effects of 6315—S and reference compounds on experimental
intraperitoneal infections with gram-—positive bacteria in mice

Organism Compound EDso 98% confidence MIC
(Challenge dose) (0g/%g/ dose) limits (ug/ml)
6815-S 0.26 (0.22~0.81) 0.2
LMOX 9.92 (7.87~18.2) 8.25
S. aureus Smith CTX 1.1§ (0.70~1.58) 1.58
(8X10°% cfu/mouse) CT™ 0.17 (0.14~0.28) 0.89
CM2Z 199 (0.74~2.41) 0.78
CEZ 0.12 (0088~0.17) 0.2
6815-S 049 (0.41~0.59) 0.39
LMOX 11.8 (8.84~14.5) 6.25
S. aureus  C-14b) CTX 388 (8.14~4.88) 1.56
(83X107 efu/mouse) CTM 0.79 (0.67~1.04) 0.78
CM2Z 2.69 (2.10~8.44) 1.56
CEZ 0.78 (0.32~0.98) 0.39
6815-S 16.2 (184~19.5) 1.66
LMOX 281 (176~297) 25
S. aureus  3131¢) CTX 358 (291~479) 125
(4X107 ¢cfu/mouse) CT™M 155 (107~214) 8.18
M2 78.9 (58.3~103) 6.25
CEZ 163 (96.6~278) 12.5
6315-S 3.10 (2.50~8.78 ) 0.2
LMOX 15.1 (11.83~20.0) 1.56
S. pyogenes C-203s) CTX 0074 (0.055~0.10) 00138
(1X103 cfu/mouse) CT™ 040 (0.28~0.57) 0.05
CMZ 10.1 (7.75~13.1) 0.78
CEZ 0.60 (0.46~0.78 ) 0.1
6315-S 1.38 (0.33~2.67) 0.2
LMOX 28.7 (14.2~42.9) 1.56
S. pneumoniae  Type 18) CTX 0.89 (0.24~1.90) 0.018
(1X10* cfu/mouse) CT™M 2.15 (1.28~4.15) 0.1
CMZ 10.2 (5.563~20.0 ) 0.39
CEZ2 090 ( =) 0.1

Mice were infected intraperitoneally with test organism in 5% mucin.
Compounds were administered subcutaneously at 1 and 5 hours after infection.
ED;, value was expressed as a single dose. MIC was assayed by agar dilution
method with STA.

a): Without mucin. b): Ampicillin—resistant strain.

¢): Methicillin—resistant strain. d): Cephalothin—resistant strain.

Dnghict ) 2O ETRROFHETH 7o — fodb, BEERLEBEA 10%cfu o84 2 K 5 B % o
%, CMZ, CEZ RGO COYRIIMORRIE I BETR, TXTOERENBH TR L/ ED, %
RTHEDEB DD, FDHDOERIHBENBOMN T R L7
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Table 2 Protective effects of 6315-8 and reference compounds on experimental
intraperitoneal infections with gram-negative bacteria in mice

Organism EDso 98% confidence MIC
(Chlll:nge dose) Compound (0g/%g/dose) limits (ug/nl)
6815-8 0.16 (0.12~0.19) 0.05
LMOX 0.089 (0068~0.12) 0.1
B, coli EC-14 CTX 0.077 - ) 0»02&
(2X10% cfu/mouse) CT™ 0.17 (0.18~0.22) 0.1
oMz 2.84 ( =) 0.39
CEZ 2.24 (0.91~2.66) 078
6815-S 0.18 (0.11~0.24) 0.1
LMOX 0.18 (0.18~0.24) 039
E. colt  78b) CTX 0.18 (0.12~0.19) 0.1
(4X10% cfu/mouse) CTM 1.09 (0.72~1.87) 0.78
CMZ 3.21 (2.57~8.95) 1L.56
CEZ 26.8 (18.4~40.8) 25
6315-S 0.27 (0.18~0.41) 0.2
LMOX 0.11 (0.077~0.15) 0.2
E. coli 3179) CTX 0.29 (0.22~0.36) 0.39
(8X10° cfu/mouse) CT™M 0.38 (0.28~0.59) 0.2
CM2Z 3.70 (2.47~5.40) 1.56
CEZ 797 (4.72~13.1) 6.25
6315-S 275 (22.5~83.1) 0.05
LMOX 11.4 (9.38~15.3) 0.1
K. pneumonize  SRL-1%) | C©TX 5.80 (4.27~1.90) 0.025
(2X10* cfu/mouse) CT™M 30.6 (23.0~42.1) 0.1
CM2Z 717 (56.0~110 ) 0.78
CEZ 200 (81.5~287) 1.56
6315-S 0.97 (0.53~2.00) 0.1
LMOX 0.46 (0.33~0.63 ) 0.1
K. oxytoca 363b) CTX 2.21 (1.75~2.82 ) 0.78
(2X107 ¢fu/mouse) CTM 431 ( = ) 125
CMZ 5.28 (4.04~6.92 ) 0.39
CEZ >600 100
6315-S 1.47 (1.13~1.85 ) 0.39
LMOX 087 (0.80~0.48 ) 0.2
P. vulgaris CN-329 CTX 0.038 (0.013~0.044) 0.025
(8X105 cfu/ mouse) CT™ 2.86 (0.90~4.73 ) 313
CMZ 812 ( =) 1.56
CEZ 46.6 (89.3~60.9 ) 50
6315-S 1.48 (1.13~1.94 ) 0.39
LMOX 0.28 ) (0.23~0.36 ) 0.39
S. marcescens ATCC 13880 CTX 0.34 (=) 0.2
(2X10* cfu/mouse) CT™ 12.7 (7.04~19.0 ) 3.13
CMZ 159 (11.7~20.9 ) 6.25
CEZ >500 2100
Experimental conditions were the same as footnotes in Table 1.
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Table 3 Protective effects of 6315-S and reference compounds on experimental
intraperitoneal infections with CEZ-resistant S. aureus in mice
Challenge Fgo OR/Kg/done) M1C(mR/ml)
Organinam done
(efu/monae) 6316-S M CM7 CiR7 6815-8 COTM CM7 Ch7
' 106 98.9 69.6 168
§. aurews 20271 8X10 (5.81~16.2) (684~144) (442~81:1) (90.0~214) | &18 60 826 60
, 6.69 63.1 50.9 1438
§. eureus  2080| 3X10 (5.07~8.60) (42.7~86.0) (886~67.0) (108~19s) | >'8 ~ 80 626  BO
’ 20.2 198 84.0 168
§. aureus 2596  8X10 (187~845) (128~286) (61.2~118) (106~289) | 68 ~ 80 826 6O
, 9.36 17 59.5 219
S aureur  2858)  4X10 (117~12.1) (85.1~1T1) (428~919) (166~802) | B8 50 126 80
) 8.14 10.4 50.7 96.4
§ oureur 28801 2x10 (6.18~10.7) (27.6~62.2) (38.8~669) ( ~ )| 58 28 6256 25

Experimental conditions were the same as footnotes in Table 1.

Fig.1 Effect of administration—time on ED;,
of 6315-S and reference compounds
against experimental intraperitoneal
infection with E. coil EC—14 in mice.
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Mice were infected intraperitoneally with
E. coli EC-14 (1x10° cfu/mouse) in 5%
mucin. Compounds were administered as a
single dose at the indicated hours after
infection.
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K. pneumoniae 2B\ lc L F L BERMTOMBBFRIC
BWT, B EMEE»S | BREEIC 5 BLlRRS %
T80, WRD 1,5 KMk 2 BEREOERDRELERL
feo COERICIRYD ED, flizRESRTERDL, 20D
iM% Table 4 IZ/R L7, —MIC 5 B 5 TD ED,,
B 2EFEEICHEXTRDT 2HEI8H 54, 6315-S,
CTX, CTM iz et 1/14, 1/32, 1/23&%D
HOBMRAREVDICNMLT, CMZ, CEZ Tid1/4#
ETHRRBREILL > THEREOHRICENBEHON
1<o

3. RESRGINS 2B R

BB & LTS aureus 2030 (CEZ fitt) & U
E. coli EC-14 #HW\W e ZADORBBERICH T B4
&% Table 5icRL7-o S aureus Bificxid 3
6315-S @ ED;, 3 39.4 mg/kg T, HBETH 3
CTM, CMZ, CEZ iclu~Bi o hMcBhTWA, F1,
E coli ®%iZi3 16. 0 mg/kg ® ED,, T CTX,
LMOX ek ismH R4 L, CTM, CMZ, CEZ &
DbH2~6ERATVI,

4, MERBREREICHT ZIERDR

K. pneumoniae B—54 Z#BH & L 722 R DMK
BRGNS B EMBMKIE Table 6 ISR Lo, ARG
FicHBF 5 6315—S D ED;, i3 16.1 mg/kg 2R L
CTX icidbFMicg - 7oh, LMOX # CTM & idfE
EETHh, CMZ, CEZITH~10~20{E®N, in vitro
DB FT LR R 2 B0 1,
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Table 4 Effect of multiple administration on ED,, of 6315—-8
and reference compounds against experimental
intraperitoneal infection with K. pneumoniae SRL~1 in mice

Total EDgo (ng/%g) Ratio

Compound MIC

/ml)

(hasn L5 b | L2848 82 | oy
6815-8 005 5 65.0 890 141
LMOX 0.1 228 256 8.9
CTX 0026 118 0.86 822
CT™M 0.1 61.2 270 227
CMZ 0.78 1566 449 8.5
CEZ 1.56 400 826 4.8

Mice were infected intraperitoneally with test organism (2 Xx10*' cfu/
mouse) in HIB. Compounds were administered at the indicated hours
in the table after infection.

Table 5 Protective effects of 6315-S and reference compounds on
experimental urinary tract infections in mice

a) S. aureus 2030 infection
(Challenge dose : 1X10‘cfu/mouse)

c 4 EDso 95% confidence MIC

ompoun (0./%8/ dose ) Limits (ug/ml)
6315-S 39.4 (26.1~52.7) 3.13
CT™M >500 50
CcM2Z 120 (82.0~158) 6.25
CEZ >500 50

b) E. coli EC-14 infection

(Challenge dose : 2X10*cfu/mouse)

c EDso 95% confidence MIC

ompund

(ng/kg/ dose) limits (pg/ml)

6315-S 16.0 (9.79~222) 0.05
LMOX 9.37 (5.95~128) 0.1
CTX 496 (3.64~6.28) 0.025
CTM 32.2 (194~45.0) 0.1
CM2Z 52.5 (84.5~70.5) 0.39
CEZ 94.1 (68.9~124) 0.78

Mice were infected transurethrally with test organism in 0.125 ml of
HIB. Compounds were administered subcutaneously 6 hours after
infection and then twice a day for next 3 days. Four days after
infection, mice were sacrificed and number of organisms per gram
of kidneys was counted. <10* cfu/g was regarded as " effective "
ED;, value was expressed as a single dose.
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Table 8 Protective effects of 6315-S and reference compounds on
experimental pneumonia caused by K. pneumoniae B-54

in mice.
c d EDso 95% confidence MIC
ofmpoun (0g/kg/ sories) 1imite (ug/mi)

6815-S 16.1 (10.6~24.8) 0.05
LMOX 145 (8.5656~22.6) 0.06
CTX 8.70 (5.84~12.8) 0.025
CTM 28.5 (19.9~41.0) 0.1
CM2Z 205 (127~861) 0.89
CEZ 888 (259~608) 0.78

Mice were infected with aerosolized bacterial suspension (10° cfu/ml)
in an exposure chamber. Compounds were administered subcutane-
ously 20 hours after infection and then twice a day for next 3 days.
Each dosing series consists of 4 subcutaneous injections at an interval

of 30 minutes.

ED;, was calculated from the survival rate of the mice observed 8

days after infection.

o * ®
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HIREE ARy, K. pneumoniae M & Lizv ™ 21§
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i, 6316-S ik in vitro TOENEE-NRZDF
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BHOBRRFIN U TR THBEICHRYESRT S
ENS, BRTOYRIMFINS, (ERHR : 1083
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IN VIVO ANTIBACTERIAL ACTIVITY OF 6315-S
(FLOMOXEF), A NEW OXACEPHEM ANTIBIOTIC

Hioeakt Miwa, Kengi Hori, Havato MarTsupa
and SHINZO MATSUURA
Shionogi Research Laboratory, Shionogi & Co., Ltd.

The preventive effect of 6315—S (flomoxef), a new parenterally active oxacephem antibiotic,
against experimental infections in mice was compared with those of latamoxef (LMOX),
cefotaxime (CTX), cefotiam (CTM), cefmetazole (CMZ) and cefazolin (CEZ).

6315—S showed excellent in vivo activity against intraperitoneal infection caused by a wide
variety of bacteria, reflecting the high in vitro activity of this compound. Against Gram-—
positive bacterial infections, the therapeutic activity of 6315—-S was 5 to 40 times greater than
that of LMOX, but equivalent or slightly inferior to LMOX and CTX against Gram—negative
bacterial infections. Against infections with CEZ-resistant Staphylococcus aureus, 6315—S was
found to be significantly more active than CTM, CMZ or CEZ, although itsactivity was ra-
ther low against infections caused by other strains of S. aureus.

The in vivo activity of 6315-S varied with regimen. Early treatment and frequent
administration enhanced its preventive effects strikingly.

Furthermore, 6315—S exhibited potent activity in treatment of mouse infection models such
as urinary tract infection caused by E. coli or CEZ-resistant S. aureus and respiratory tract
infection caused by K. pneumoniae.



