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CFTM & 1313[E% T cefazolin ®#5 1/3 TH - 72, ME 1206 7 & b & & O HERBEERIZ
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broth(THB ; Difco) # fiv», #lgMizid SDAIZ5%
B 5 ik HE I % 0N 2 72 oMK &K & A\ 72, Listeria
monocytogenes |3 M)5%E B2 13 SDA 12 5 % B i i 4k 1
iz 7z MAEFEKR % RV 7z, Neisseria gonorrhoeae X
X Neisseria meningitidis |3 Heart infusion agar
(HIA : Difco) 125 % BEld#mAmz 72F3 3L —
F K % vy, GasPak CO, system(BBL) THi#EL
72, Bordetella pertussis |3 Bordet-Gengou (Difco) {2
15 % B Ak HE i 2 0 2. 72 A €K % v, 37°C 48 B
X3 L 72, %o B, L. monocytogenes, N. gonorrhoeae
KX N. meningitidis DEREHEB ORI, BEH L
s B % P40 & 4 (6] U A o) broth ICHi % Bl L
#110°CFU/ml & U 72, Haemophilus influenzae |3 i
FEFEIZ 13 5 % Fildes enrichment (Difco) % /i 2 72 5538
% v, BEAIC 12 SDA 12 5% Fildes enrichment %
Mz 72 FEREEM & 72, Bacteroides fragilis |3 RS
#(2 GAM broth (H K®K), REHIZ GAM agar(H
KEHK) %A\, GasPak anaerobic system(BBL)
FRVCTHEEL 2, U2 ToiE T# 10°CFU/ml
DD 5 ul #BAFEL 72,
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i 7o, B 10°CFU/mlLL iz #E L 72K, 1/4,
1/2, 1, 2, AMIC L % 5 & o RAIZHML, &
% 2, 4, 6, 24 BEfE1£1C SDA 2T 37°C —H S
BEREE L oo —%2ER K L7,
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ug/ml &7 & IS RUGHIZ M2 72,
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chyose - NAD buffer (12 mM stachyose -4 mM
sodium NAD-1 mM imidazole NAD, pH6.0) 24
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BE5 L7, %#EBVALD 6 HRl=7 ANEFREFBEL,
EDs, i % Probit Zic & D & H L 227,
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PRI > BiEpk 28 THFEIC 349 5 ME 1206 > MIC 447,
MICso XU MICq, iE% CFTM, CFIX Kt CCL % xf
BIE L LC, Table lic/RL 72,

MSSA (methicillin @ MIC fi»* 3.13 pg/ml LIF)
I8 L T, ME1206 (2 MICs, T0.78 ug/ ml &
CFTM, CCLIcHA~REN/-ME %2 72, MRSA
(methicillin o MIC f&#° 6.25 ug/ml LA L) 12xL,
ME 1206 i3 xtBE L D #E 2 L o, MIC,, T12.5ug
/ml & ZDHELFED > 2. S, epidermidis 125 L,
ME 1206 13 MICso T0.78 ug/ml T ) XFBHE LY
BN E N ERL2H, MICy, 13 12.5 ug/ml &%
REW MIC %73 72, S. pyogenes, S. pneumoniae
KU S. agalactiae (=%F L, ME 1206 (2 CFTM & [E%
THeo> &<, CFIX, CCL L "N Bi %L

7z, Enterococcus faecalis, Entervococcus faecium B
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Table 1. Antibacterial activity of ME1206 against clinical isolates 10°CFU/ml
: MIC (gg/ml)
N Organiem Antibiotic
0. of strains range MIC,, MICyo
Staphylococcus ME1206 0.39~ 1.56 0.78 0.78
aureus (MSSA) cefteram 1.56 ~ 6.25 3.13 3.13
(23) cefixime 125 ~ 50 12.5 25
cefaclor 0.78 ~ 6.25 3.13 3.13
Staphylococcus ME1206 156~ 100 125 50
aureus (MRSA) cefteram 6.25~ >100 100 >100
(27) cefixime 50 ~>100 >100 >100
cefaclor 25 ~>100 >100 >100
Staphylococcus MEI1206 0.10~ 200 0.78 125
epidermidis cefteram 0.78~ >200 6.25 50
(25) cefixime 3.13~>200 125 =200
cefaclor 0.78~ 200 313 25
Streptococcus ME1206 <0.006~ 6.25 0.013 0.013
pyogenes cefteram <0.006~ 125 =0.006 0.013
(24) cefixime 0.05~ 3.13 0.10 0.20
cefaclor 020~ 125 0.39 0.39
Streptococcus ME1206 0.025~ 0.05 0.05 0.05
agalactiae cefteram 0.025~ 0.05 0.05 0.05
(30) cefixime 0.20~ 0.39 0.20 0.39
cefaclor 0.78~ 1.56 0.78 0.78
Streptococcus ME1206 <0.006~ 0.78 0.013 0.025
pneumoniae cefteram =0.006~ 1.56 0.013 0.05
(94) cefixime 010~ 25 0.20 0.39
cefaclor 0.20~> 50 0.39 0.78
Enterococcus ME1206 1.56~ >400 50 100
Saecalis cefteram 313~ 400 100 100
(15) cefixime 25  ~>400 > 400 > 400
cefaclor 6.25~ 100 50 100
Enterococcus ME1206 100~ >400 400 >400
faecium cefteram 200~ >400 200 >400
(9) cefixime >400  ~>400 > 400 >400
cefaclor 25 ~>400 200 >400
Listeria ME1206 0.39~ 100 50 50
monocytogenes cefteram 0.78~>100 100 100
(30) cefixime 125 ~>100 >100 >100
cefaclor 313~ 50 12,5 12,5
Neisseria ME1206 =0.025~ 0.20 0.05 0.10
gonorrhoeae cefteram <0.025~ 0.20 <0.025 0.10
(18) cefixime <0.025~ =0.025 <0.025 =0.025
cefaclor 0.20~ 1.56 0.78 0.78
Neisseria ME1206 <0.025~ =0.025 =0.025 <0.025
meningitidis cefteram <0.025~ =0.025 <0.025 <0.025
(24) cefixime <0.025~ =0.025 =0.025 =0.025
cefaclor 0.10~ 1.56 0.20 0.20
Branhamella ME1206 0.013~ 0.78 0.20 0.39
catarrhalis cefteram 0.10~ 3.13 0.78 1.56
(111) cefixime 0.05~ 0.78 0.39 0.39
cefaclor 0.20~ 125 1.56 3.13
Escherichia ME1206 0.20~ 0.39 0.39 0.39
coli cefteram 0.10~ 0.39 0.20 0.39
(23) cefixime 0.05~ 0.39 0.20 0.39
cefaclor 0.78~ 3.13 1.56 1.56
Klebsiella ME1206 0.20~ 3.13 0.39 0.39
pneumoniae cefteram 0.20~ 3.13 0.20 0.39
(32) cefixime =0.013~ 0.78 0.05 0.10
cefaclor 0.39~ 3.13 0.78 0.78
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Table 1-2. Antibacterial activity of ME1206 against clinical isolates 10°CFU/ml
. MIC (ug/ml)
Organism Antibiotic -
(No. of strains) range MICs, MICeo
Klebsiella ME1206 0.05~ 020 0.10 g;g
oxytoca cefteram 010~ 020 0.20 0025
(13) cefixime <0013~  0.05 £0.013 Y
cefaclor 0.39~ 1.56 0.78 1.56
Enterobacter ME1206 039~ >200 1.56 100
cloacae cefteram 0.39~ >200 1.56 100
(3D cefixime 0.20~ >200 3.13 >200
cefaclor 125 ~>200 >200 >200
Enterobacter ME1206 020~ 50 0.78 0.78
aerogenes cefteram 0.20~ 100 0.39 0.78
(15) cefixime 0.20~ >100 0.78 0.78
cefaclor 12.5 ~>100 50 100
Citrobacter ME1206 0.39~>200 1.56 100
Sfreundii cefteram 0.39~>200 1.56 100
(34) cefixime 0.39~ >200 3.13 200
cefaclor 6.25~ >200 50 >200
Serratia ME1206 0.39~ 200 1.56 50
marcescens cefteram 0.39~ >200 1.56 100
(48) cefixime 0.05~ >200 0.39 100
cefaclor 25 ~>200 >200 >200
Proteus ME1206 0.10~ 0.39 0.20 0.20
mirabilis cefteram 0.05~ 0.20 0.05 0.10
(24) cefixime =0.013~ =0.013 <0.013 =0.013
cefaclor 0.78~ 1.56 1.56 1.56
Proteus ME1206 0.05~>200 0.20 6.25
vulgaris cefteram 0.05~ >200 0.20 6.25
(24) cefixime =0.025~ >200 =0.025 313
cefaclor 100 ~>200 >200 >200
Morganella ME1206 0.10~ 100 0.20 0.78
morganii cefteram 0.05~ >100 0.10 0.78
(24) cefixime 0.025~ 100 0.20 3.13
cefaclor 25 ~>100 >100 >100
Providencia ME1206 0.05~ >200 0.20 0.78
rettgeri cefteram =0.025~ >200 0.20 0.78
(25) cefixime <0.025~ >200 <0.025 0.05
cefaclor 0.20~ >200 200 >200
Providencia MEI1206 010~ 25 1.56 12,5
stuartii cefteram 0.05~ 50 0.78 6.25
(27) cefixime <0013~ 125 0.05 0.39
cefaclor 6.25~>100 >100 >100
Pseudomonas ME1206 3.13~ >100 25 100
aeruginosa cefteram 125 ~>100 >100 >100
(46) cefixime 125 ~>100 100 >100
cefaclor >100 ~>100 >100 >100
Haemophilus ME1206 =0.006~ 0.20 0.013 0.025
influenzae cefteram =0.006~ 0.39 0.013 0.025
(117) cefixime <0.006~ 0.10 0.05 0.05
cefaclor 039~ 125 1.56 1.56
Bordetella ME1206 0.10~ 1.56 0.20 0.39
pertussis cefteram 0.78~ 1.56 1.56 1.56
19) cefixime 0.78~ 313 1.56 1.56
cefaclor 313~ 25 12.5 25
Bacteroides ME1206 0.78~ 50 1.56 1.56
Sfragilis cefteram 313~ 400 6.25 12.5
(47) cefixime 3.13~ 400 12.5 125
cefaclor 50  ~>400 200 200

Agar dilution method
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L. monocytogenes 1=+ L ME 1206 1385 T - 72,
N. gonorrhoeae & F N. meningitidis |~ ¥} L,
ME 1206 (2 CFTM, CFIX * R D& Hid 1 #7x L
72. Branhamella catayrhalis \= ¥ L, ME 1206 |3
CFIX &i312E %, CFTM R CCL & ) EN7HE

hERLIZ

Enterobacteriaceae 12X L, ME 1206 i3 CFTM &
UCFIX tH¥EnENI-HE N EZ R L2, 72721,
Enterobacter cloacae, Citrobacter freundii K 1F Ser -
ratia marcescens \= ¥ L, MICy (3 % #1 # #1100,
100, 50 ug/ml & &b - 72, Pseudomonas aeruginosa
12349 %5 ME 1206 D8 113550 > 72, H. influen-
zae \I2Xt L, ME 1206 i3 CFTM, CFIX & [EEEIC 58>
ME N1 %R L 7z, Bordetella pertussis 1= 4L, ME 1206
BAREL VBN B 2R 72, B fragilis 125
L, ME 1206 i3 MICgo /7 1.56 ug/ml & G #K | o~

rME1206(MIC;0.39ug/ml)

 cefteram (MIC;1.56 g 'ml’

BN 2R L7z,

2. BEgHARARIC R R

ME 1206, CFTM J2tx CCL @ S. aureus 209 P JC-
RIS 2 B H1EM % Fig. 11270 72, ME 1206 (3
1/2MIC TRIFZA#H J1 %=L, 2MIC T 24 B4
DIFIEHEHFED S e H - 72, CFTM, CCL L1313 fE
KD T H - 72,

E. coli NIH] JC-2 #Riz x5 & #HEM % Fig. 2 (2
mL 72, ME 1206 (2 MIC TREFZZBE 2R L, B
FHOFERE L /NS h = 7258, CFTM R CCL Tiz# L
WIRAGEAER D S 17z,

3. NX=2 ) AEEEAY (PBPs) I 2454
P

S. aureus 209 P JC-1 % PBPs (2 &5 5 ME 1206
KU CETM O#ESBATE0#ER % Fig. 312050 72,
ME 1206 (2 PBP 1>2>3>4 DAz & 5 & B AT

rcefaclort MIC;1.56 g ml)
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Bactericidal activity of ME1206 against Staphylococcus aureus 209P JC-1.

ME1206(MIC;0.39ug/ml) cefteram(MIC;0.39ug 'ml) cefaclor (MIC;1.56ug 'ml)
10+ 10} 104 0.39
Control ?0‘}0 Control 0«}0 Control ?ég
9 0.20 9 8;8 9 313
8 ) / 078 g
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Fig. 2. Bactericidal activity of ME1206 against Escherichia coli NIH] JC-2.
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#ail, Wi PBP T 448D CFTM
U=/ AN

E. coli NIH] JC-2 #% o PBPs iz #§ 5 ME 1206
S XCFTM o #5 & B F1¥E % Fig. 4127~ L 72,
ME 1206 |3 PBP3>1A>1B>2 DJEIZH W48
MtE%R L, ¥ PBP1A, 1BIcxL Tiz CFTM &
DE kAL R 72,

4. Omp F porin channel ;&:&%

KHEF D E. coli &) F 54172 Omp F porin chan-

ME1206 cefteram
0 0.1 05 25 125 0 01 05 25 125
o - — —
2 S G . e e QD D S
3 AN N oo, oo G AR N N  —

Fig. 3. Competition of ME1206 and cefteram for
penicillin-binding proteins of Staphylococcus
aureus 209P JC-1.

ME1206 cefteram
0.1 05 25 125 0 0.1 05 25 125

0
== _— e o=

Fig. 4. Competition of ME1206 and cefteram for
penicillin-binding proteins of Escherichia coli
NIH]J JC-2.

nel 7;%:81% 4 % Table 227/~ L 7z, Cefazolin &
cefamandole # TOBEH 4 HEIDOFAHEBAMEIT Yo-
shimura & Nikaido D#F & B —&L Tw7?,
ME 1206 ¢35 @533 Z 6 DB HRA & T 5
LIk, o E /ALK CBETHS CFTM &iz
TR 0SB EERL, VALK BTHD
CFIX kY ix@& BB s R 72,

5. I & O IR EER

KK MIC I8E R MIC BEIC50 %t ik
FERIML72E XD E. coli No.29 %D IEFHINRIC KT
48 % Fig. 512/~ L 72, ME 1206, CFTM & tf CCL
iFnFno MIC igE THREEDKRE I &R L 7247,
U250 %t MiEENZ B & EEEH & LT 4 KRR
B ERBEDRERFLLT (102CFU/ml LLF) %
D, b b iEE DHIITERLEED ST,

6. =7 ZEBAYIEPNBYEIC T 5 IEEMR

YA BN TR % Table 312/RL 72, S. aureus
Smith (I) #izxt L, ME 1207 i3 CFTM X ) 2k
FhEE R LD, CCLE NS> Tz, =2 1)+
— X REED S, aurens MS 16040 K UF MS 15029 #kic
L, CFTM, CCL (4% TH - 724%, ME 1207 I3
BN R AL 72, S, pueumoniae DP-1 type 1 BRIkt
L, ME1207 i3 CFTM 2455 L o CFIX, CCL k
NENTZIEFNREZ R L2, E. coli No.29 BRICH§ 5
AEAN X, ME 1207, CFTM, CFIX, CCL T3
B Th -1, K. peumoniae PCI602 BRizH L T,
ME 1207 (2 CFIX 12455 $ » CFTM, CCL L )&
TLIZIEHN R 2R L 72,

m. s# &

ME 1207 DiEWEAKRTH 5 ME 1206 12, 77 L8
T, 77 ZBWHEICH LILZRFEOIE 27 F 74
4L, FRC S aureus, S. epidermidis U8 10k 2%
s EEARKE TH B H influenzae, B. catarr-
halis, S. pneumoniae |23 L THERDZEO £ 7 = LH|
LN HE N 2R 72,

Table 2. Permeation rate of ME1206 and other cephalosporins through the Omp F porin channel of Escherichia coli

Relative permeation rate

Cephalosporin Py*
to cefazolin

ME1206 0.039 0.36
Cefteram 0.034 0.31
Cefixime 0.012 0.11
Cefazolin 0.108 1.00
Cephaloridine 0.153 1.42
Cephalothin 0.058 0.54
Cefamandole 0.059 0.55

*Permeation coefficient
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Fig. 5. Synergy of bactericidal activity of ME1206 against Escherichia coli No.29 with
50% human serum.
Table 3. Protective effect of ME1207 in mice systemically infected with bacteria
Organism Challenge dose Antibiotic MIC ED., (95% confidence limit)
(cells/mouse) (ug/ml) (mg/mouse)
Staphylococcus 6.6 x 10° ME1207 0.39* 0.18(0.13-0.25)
aureus Smith (1) (21LDs,) cefteram pivoxil 3.13° 0.55(0.37-0.81)
cefaclor 0.78 0.0014(0.00087-0.0021)
Staphylococcus 4.3x10# ME1207 0.78" 0.33(0.0045-0.95)
aureus MS16040 (48LDso) cefteram pivoxil 313" >2.0
cefaclor 3.13 >2.0
Staphylococcus 3.1x10% ME1207 0.78* 0.40(0.14-0.92)
aureus MS15029 (160LDs,) cefteram pivoxil 313" >2.0
cefaclor 1.56 >2.0
Streptococcus 5.2x10% ME1207 0.013" 0.016(0.0079-0.033)
prewmoniae (1860LDs,) cefteram pivoxil 0.013° 0.0081(0.0027-0.020)
DP-1type 1 cefixime 0.39 0.42(0.22-0.82)
cefaclor 0.78 0.092(0.032-0.21)
Escherichia 3.0x107 MEI1207 0.39¢ 0.027(0.014-0.052)
coli No.29 (37LDs,) cefteram pivoxil 0.39" 0.032(0.014-0.073)
cefixime 0.20 0.032(0.017-0.059)
cefaclor 1.56 0.040 (t0.010-0.062)
Klebsiella 9.0 < 10* ME1207 0.20* 0.23(0.13-0.40)
preumoniae (8200LDs,) cefteram pivoxil 0.20° 0.61(0.34-1.1)
PCI 602 cefixime 0.10 0.060(0.033-0.10)
cefaclor 0.78 0.89(0.52-1.6)

MIC : 10° CFU/ml, *; MIC of ME1206, *: MIC of cefteram

Mouse ; ICR, 4W, 8 mice/group. Mucin was added at a final concentration of 2.5%.

ME 1206 ) S. aureus 234§ 2@ IE DR L K
SLHERIL, F0Ev PBPAaBMMIcL2 bk
EZ NIz, E coli \I2x$ 5 ME 1206 DL 1713,
CFTM R TH 545 (MIC; 0.39 ug/ml), 5[5
Omp F porin ¢ 3% i 14 13 cefazolin Iz b~ & ¢,
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IN VITRO AND IN VIVO ANTIBACTERIAL
ACTIVITY OF ME1207, A NEW ORAL CEPHALOSPORIN
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ME1206, the active form of ME1207, had a potent activity against Gram-positive bacteria except
MRSA and Enterococcus spp. The antibacterial activity of ME 1206 was superior to that of cefaclor
(CCL) against Staphylococcus aureus and Staphylococcus epidermidis. Against Streptococcus spp., the
antibacterial activity of ME1206 was equal to that of cefteram(CFTM) and superior to that of
cefixime (CFIX) and CCL. ME1206 had a strong activity against Gram-negative bacteria except
Pseudomonas aeruginosa and its activity was comparable to that of CFTM and CFIX. However, a
part of Enterobacter cloacae, Citrobacter freundii and Serratia marcescens strains was resistant to
ME1206, CFTM and CFIX. The bactericidal activity of ME1206 against S. aureus and Escherichia coli
was almost equal to that of CFTM and CCL. The affinity of ME1206 to penicillin-binding proteins
(PBPs) of S. aureus was high in case of PBPsl, 2 and 3, and to those of E. coli its affinity to PBPs3,
1A and 1B was also high. The permeation activity rate of ME1206 through the Omp F porin channel
was almost equal to that of CFTM and one-third to that of cefazolin. A synergistic effect on the
bactericidal activity of ME1206 was observed with human serum and against E. coli, its activity was
as strong as that of CFTM and CCL. Against intraperitoneal infections with S. aureus, Streptococcus
preumoniae, E. coli and Klebsiella pneumoniae in mice, the therapeutic efficacy of ME1207 was more
than that of cefteram pivoxil, CFIX and CCL.



