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Fig. 1. Chemical structure of BMY-28100.
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diphtheriae (21310 % B I AAAE M NNHIA %, Haemophilus
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EIMHIBIZA 10%ells/ml & %% 5 & 5 1ZEH S £ —80C T
RIE L7, EBRICE LTSN EER I B EEDIIC
I U CTHIBCEHEAML, 6 %hog gastric mucin(H1b
FEL)EFRRE L,

ok CHAE LS. aureus Smith B £ VE. coli
KC-14DBE D ZN£10.5mi%x 1 HE100CDddy FHEME
7 A (REI9L 1g) MR L, BRgrER L,
GRS 2 B 1%, & FEWD0.5% sodium carboxy-
methyl cellulose (-3 b5 3 ah ) & W0.2ml & 1 Bl#F 1
BETAHEILICENITo s BET HEDAEFERLY,
LitcurieLb- Witcoxoni#612 & V) EDsofll % 2K 72

I. B & R

1. HEARY P

BERFOEE Y 7 2GHE, 77 LRMEES LUK
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e) E. avium
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133.13g/mCE =27 2 LT/ h, ZOHRENIG
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3. HEEH
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E. faecalis 73 & U'E. coli K-1212 0§ 2 & EERIZD
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Table 1. Antibacterial spectrum (Gram-positive bacteria)
MIC (zg/ml)
Organism

BMY-28100 CFIX CCL
Staphylococcus aureus 209P JC 0.78 25 1.56
Staphylococcus aureus Smith 0.78 25 1.56
Staphylococcus aureus Terajima 6.25 25 125
Staphylococcus aureus Neumann 1.56 12.5 3.13
Staphylococcus aureus E-46 0.78 12.5 1.56
Staphylococcus aureus No. 80 1.56 12,5 12.5
Staphylococcus epidermidis 1.56 >100 3.13
Streptococcus pyogenes S-23 0.025 0.2 0.2
Streptococcus pyogenes Cook 0.1 0.2 0.78
Streptococcus pyogenes C-203 0.05 0.1 0.39
Viridans group Streptococcus 100 >100 >100
Enterococcus faecalis 50 >100 >100
Streptococcus pneumoniae Type | 0.1 0.39 0.78
Streptococcus pneumoniae Type [l 0.2 0.39 0.78
Streptococcus pneumoniae Type [l 0.2 0.39 0.78
Corynebacterium diphtheriae 0.2 50 0.39
Micrococcus luteus ATCC 9341 0.013 1.56 0.025
Bactllus subtilis ATCC 6633 0.2 50 0.2
Bacillus anthracis 0.2 >100 0.78

CFIX : cefixime CCL : cefaclor

(108 cells/ml)

Table 2. Antibacterial spectrum (Gram-positive bacteria)
MIC (zg/ml)
Organism
BMY-28100 CFIX CCL

Staphylococcus aureus 209P JC 0.39 25 0.78
Staphylococcus aureus Smith 0.39 25 0.78
Staphylococcus aureus Terajima 3.13 25 6.25
Staphylococcus aureus Neumann 0.78 12.5 1.56
Staphylococcus aureus E-46 0.39 12.5 1.56
Staphylococcus aureus No. 80 0.39 12.5 1.56
Staphylococcus epidermidis 1.56 100 1.56
Streptococcus pyogenes S-23 0.025 0.1 0.2
Streptococcus pyogenes Cook 0.1 0.1 0.39
Streptococcus pyogenes C-203 0.05 0.1 0.39
Vinidans group Streptococcus 125 >100 50
Enterococcus faecalis 125 >100 50
Streptococcus pneumoniae Type | 0.1 0.2 0.39
Streptococcus pnewmoniae Type [ 0.1 0.39 0.78
Streptococcus pneumoniae Type [l 0.1 0.2 0.39
Corynebacterium diphtheriae 0.2 25 0.39
Micrococcus luteus ATCC 9341 £0.013 1.56 0.013
Bacillus subtilis ATCC 6633 0.1 1.56 0.05
Bacillus anthracis 0.1 100 0.39

CFIX : cefixime CCL : cefaclor

(108 cells/ml)
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L7z, 3EHL O ERBEIHE LIRENAFR O,
FOFERETECTHIRABOEEL XTI VL DTH
5720

4. FREAAL

S. aureus 209-P JC, E. faecalis 73 & U'E. coli K-12
OWREEAL B L 7oA R % Fig. 14~17I13R L7,

a) S. aureus

S. aureusiIBMY-28100 % EH S € 7o DB R L %
Fig. 141278 L 726 0.39 g/ m1%°1.56 g/ mIEH TI3iAH
BB ALIEATEREE S N2 AY, 6.25 g/ mIR25 g/ mIfEH
TRBEREFYREBET LN TE LD o7,

b) E. faecalis

E. faecalis D T HERAL % Fig. 151278 L 72 %%, BMY-
281000 0.39 pg/ml 3 & 1N1.56 g/ ml DEA T i control
EADFEBRICHEAE L T T ABZE S, 6.25ug/ml
VD EOBE T gL S DERIELERDT,

¢) E. coli

E. coli TOIAELEAL ¥ Fig. 16127k L 720 0.1 pg/mlfE
B Tidcontrol & T IFMEREIZHEM L T CBRFOYBREE &
n, 0.39ug/mWEH TIEHKRDOMEALA, 1.56,.8/mlB
L U6.25,g/mIEH TIIEELMRILSLERZ RO
F7:25,g/mUWEHTldd T D RIS TITER LT L

Table 3. Antibacterial spectrum (Gram-negative bacteria)

MIC (zg/ml)
Organism

BMY-28100 CFIX CCL
Neisseria gonorrhoeae 0.78 £0.006 0.2
Neisseria meningitidis 0.78 £0.006 1.56
Haemophilus influenzae ATCC 10211 1.56 0.05 1.56
Escherichia coli NIH JC-2 6.25 0.39 6.25
Escherichia coli NIH 3.13 0.78 3.13
Escherichia coli K-12 3.13 0.39 6.25
Escherichia coli KC-14 1.56 0.2 1.56
Citrobacter freundii NIH 10018-68 >100 100 >100
Salmonella typhi T-287 0.39 0.05 0.39
Salmonella typhi 0-901 0.39 0.05 0.78
Salmonella paratyphi A 1.56 0.05 1.56
Salmonella paratyphi B 0.78 0.025 0.78
Salmonella enteritidis 0.78 0.05 0.78
Shigella dysenteriace EW-7 1.56 0.39 3.13
Shigella flexneri 2a EW-10 1.56 0.39 1.56
Shigella boydit EW-28 3.13 0.78 3.13
Shigella sonnei EW-33 0.78 0.39 6.25
Klebsiella pneumoniae NCTC 9632 0.78 0.025 0.78
Enterobacter cloacae NCTC 9394 >100 3.13 >100
Enterobacter aerogenes NCTC 10006 >100 3.13 >100
Hafnia alvei NCTC 9540 >100 6.25 >100
Serratia marcescens IFO 3736 >100 0.2 >100
Proteus mirabilis 1287 3.13 0.013 6.25
Proteus vulgaris OX-19 >100 0.013 >100
Morganella morganii Kono >100 50 >100
Providencia rettgenn NIH 96 3.13 £0.006 125
Providencia alcalifaciens NIH 118 50 2£0.006 >100
Pseudomonas aeruginosa No.12 >100 100 >100
Acinetobacter calcoaceticus Ac-54 100 12.5 50
Alcaligenes faecalis IFO 1311 3.13 6.25 1.56

CFIX cefixime CCL cefaclor

(10% cells/ml)
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GHPBEINT, TN DE. coli TORMAHZESAMSES - &
HBIEHER % T 72D HFig. 17TBMY-2810013CCL
EERET7 47 A 2 PTEBORFE I35 < 0.39 g/ mID i HE
MHT 4T A2 PO, F7:1.56ug/mDREHNS
BRENSBE SN,

5. v AEBRMEEAREIE T D ERD R

BMY-28100MS. aureusB £ VE. colix iV /<7 X
EERI I R GE 23§ B G % Table 7, 817K
L7

S. aureus Smith(Z & 5 EBHE (243 HBMY-281000

EDso {i {3, % # 2 »75 X 10%ells/mouse M 3% &
0.0013mg/mouse T & ¥, 5 X 107cells/mouse M 3 4
0.0058mg/mouse T, CCLEFAERARDIERENELTL
720 F7:E. coli KC-1412433 ABMY-28100DEDsofli i,
1.9X 1058 X UF1.9X 107cells/mouse DEFEH B NI A 7
N#100225 X 50.043mg/mouse TH ), LBEN
CFIX3B L UCCLE B IZEABDERNRTH - 720 0T
NOEREIZHGT S BMY-28100D 5 F% 13 ik &
DLETHEOEELZIHI QI ENH 5T,

Table 4. Antibacterial spectrum (Gram-negative bacteria)

MIC (¢g/ml)
Organism

BMY-28100 CFIX CCL
Neisseria gonorrhoeae 0.78 £0.006 0.1
Neisseria meningitidis 0.39 £0.006 0.39
Haemophilus influenzae ATCC 10211 1.56 0.025 1.56
Escherichia coli NIH JC-2 3.13 0.39 1.56
Escherichia coli NIH 1.56 0.2 0.78
Escherichia coli K-12 1.56 0.2 1.56
Escherichia coli KC-14 0.78 0.2 0.78
Citrobacter freundii NIH 10018-68 125 1.56 50
Salmonella typhi T-287 0.39 0.025 0.2
Salmonella typhi 0-901 0.2 0.05 0.39
Salmonella paratyphi A 0.78 0.013 0.78
Salmonella paratyphi B 0.39 0.013 0.39
Salmonella enteritidis 0.78 0.013 0.39
Shigella dysenteriae EW-7 1.56 0.2 1.56
Shigella flexneri 2a EW-10 0.78 0.39 0.78
Shigella boydii EW-28 3.13 0.39 1.56
Shigella sonnei EW-33 0.78 0.2 0.78
Klebsiella pneumoniae NCTC 9632 0.78 0.025 0.39
Enterobacter cloacae NCTC 9394 50 1.56 >100
Enterobacter aerogenes NCTC 10006 100 1.56 >100
Hafnia alvei NCTC 9540 100 1.56 >100
Serratia marcescens IFO 3736 50 0.1 >100
Proteus mirabilis 1287 1.56 £0.006 1.56
Proteus vulgaris OX-19 125 0.013 12,5
Morganella morganii Kono 100 0.2 >100
Providencia rettgeri NIH 96 0.39 £0.006 0.39
Providencia alcalifaciens NIH 118 6.25 £0.006 25
Pseudomonas aeruginosa No.12 >100 50 >100
Acinetobacter calcoaceticus Ac-54 50 12.5 25
Alcaligenes faecalis IFO 1311 1.56 3.13 0.78

CFIX : cefixime CCL : cefaclor

(108 cells/ml)
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Table 5. Antibacterial spectrum (anaerobic bacteria)

MIC (ug/ml)
Organism

BMY-28100 CFIX CCL
Clostridium tetani 0.2 6.25 1.56
Clostridium perfringens 1.56 125 3.13
Clostridium sporogenes GAI 0005 1.56 25 3.13
Bacteroides fragilis GM 7000 100 50 >100
Bacteroides fragilis ATCC 25285 »>100 100 >100
Bacteroides fragilis V-240-2 >100 >100 >100
Bacteroides fragilis V-283 >100 >100 >100
Bacteroides thetaiotaomicron 5600 >100 >100 >100
Bacteroides distasonis clin-99-3 100 50 >100
Bacteroides vulgatus ES-14 100 50 100
Bacteroides ovatus Ju-6-1 >100 50 >100

CFIX cefixime CCL : cefaclor

(108 cells/ml)

Table 6. Antibacterial spectrum (anaerobic bacteria)

MIC (zg/ml)
Organism

BMY-28100 CFIX CCL
Clostridium tetani 0.1 1.56 0.78
Clostridium perfringens 0.78 6.25 1.56
Clostridium sporogenes GAl 0005 0.39 25 1.56
Bacteroides fragilis GM 7000 25 6.25 100
Bacteroides fragilis ATCC 25285 25 25 >100
Bacteroides fragilis V-240-2 >100 >100 >100
Bacteroides fragilis V-283 >100 >100 >100
Bacteroides thetaiotaomicron 5600 >100 >100 >100
Bacteroides distasonis clin-99-3 25 25 >100
Bacteroides vulgatus ES-14 12.5 3.13 50
Bacteroides ovatus Ju-6-1 50 50 >100

CFIX cefixime CCL : cefaclor

(10° cells/ml)
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Fig. 4. Sensitivity distribution of clinical isolates of Enterococcus faecalis (108¢cells/ml).
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Fig. 8. Effect of BMY-28100 and cefaclor (CCL) on
the viability of Staphylococcus aureus 209P JC.
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Fig. 9. Effect of BMY-28100 and cefaclor (CCL) on
the viability of Staphylococcus aureus 209P JC.
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Fig. 11. Effect of BMY-28100 and cefaclor (CCL) on

the viability of Enterococcus faecalis 7.
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control 0.1 pg/ml 0.39 pg/ml
1.56 pg/ml (MIC) 6.25 ug/ml 25 pg/ml

Fig. 14. Phase-contrast micrographs of Staphylococcus aureus 209P JC exposed to BMY-28100 for 4 hours.
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control 0.39 pg/ml 1.66 ug/ml

6.254g/ml (MIC) 100 pg/ml

Fig. 15. Phase-contrast micrographs of Enterococcus faecalis 7 exposed to BMY-28100 for 3 hours.
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control 0.1 ug/ml 0.39 pg/ml
1.56 pg/ml (MIC) 6.25 pg/ml 25 pg/ml

Fig. 16. Phase-contrast micrographs of Eschenchia coli K-12 exposed to BMY-28100 for 3 hours.
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Fig. 17. Morphological effect of BMY-28100, cefixime (CFIX) and cefaclor (CCL) on Escherichia coli K-12 after

3 hours exposure.

Table 7. Protective effect of BMY-28100 and cefaclor (CCL) in
experimental Staphylococcus aureus Smith infection in mice

Inoculum size MIC EDs,
Drug
(cells/mouse) (#g/ml) (mg/mouse)
BMY-28100 0.39 0.0013 (0.00098-0.0018
8 5.0 x 10° ( )
(14 LDsp)
CCL 0.78 0.0011 (0.00081-0.0015)
. 0.39 0.0058 (0.0043-0.0077
BMY-28100 50 x 107 (0.0043-0.0077)
1400 LD
cCL ( s0) 0.78 0.0072 (0.0051-0.010)

() : 95% confidence limits
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Table 8. Protective effect of BMY-28100, cefixime (CFIX) and cefaclor (CCL) in
experimental Escherichia coli KC-14 infection in mice

Inoculum size MIC EDso
Drug
(cells/mouse) (#g/ml) (mg/mouse)
BMY-28100 0.78 0.022 (0.016-0.031)
CFIX 19 x 10° 0.2 0.020 (0.015-0.026)
(136 LDsg) ‘ ’ ) ’
CCL 0.78 0.030 (0.022-0.041)
BMY-28100 0.78 0.043 (0.032-0.058)
CFIX L9 x 107 0.2 0.070 (0.050-0.10
(13600 LDso) : : 050-0.10)
CCL 0.78 0.050 (0.036-0.067)
() : 95% confidence limits
— BT LABEMR I ABMY-28100D 3K 1 it o 2R R Ecefaclor 2B A MEFH
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IN VITRO AND IN VIVO ANTIBACTERIAL ACTIVITY OF BMY-28100,
A NEW ORAL CEPHEM ANTIBIOTIC

T akesni Nistivo, Havato Matsuba and Masako Otsuki
Department of Microbiology, Kyoto Pharmaceutical University

5 Nakauchi-cho, Misasagi, Yamashina-ku, Kyoto 607, Japan

We compared the in vitro and in vivo activity of BMY-28100 with those of cefixime (CFIX) and cefaclor (CCL). The
following results were obtained.

BMY-28100 had a broad antibacterial spectrum against Gram-positive and -negative bacteria and it was more potent than
CCL or CFIX against Staphylococcus aureus, Streptococcus spp. and Enterococcus faecalis of Gram-positive bacteria. On the other
hand, its activity against Gram-negative bacteria, such as Escherichia coli, Klebsiella spp. and Proteus mirabilis was almost
equal to that of CCL and inferior to that of CFIX. BMY-28100 also showed activity against Clostridium spp. of anaerobic
bacteria, but had no activity against Bacteroides spp.

As for its effect on the growth of S. aureus and E. coli, BMY-28100 showed strong bactericidal activity. Its bactericidal
activity, like that of CCL, was not affected by inoculum size. Bactericidal activity against £, faecalis, however, was weak in all
the drugs used in this study.

In a morphological examination of E. coli by phase-contrast microscope, all the drugs tested induced the formation of
filamentous cells and spheroplast-like structures. In S. aureus, paradoxical effect of BMY-28100 was observed. BMY-
28100 also produced swelling and lysis of E. faecalis cells.

BMY-28100 showed excellent efficacy in experimental S. aureus and E. coli intraperitoneal infections in mice, and its
EDso was similar to those of CCL and CFIX. Its therapeutic effect, like that of CCL, was not affected by the inoculum size of

either strain.



