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Bacmecillinam (KW-1100) @ in vitro HiE 11+ X CVEFREEE

g 1 o &EHFISE - B &R
[zl e 3 e 4 A

FLOWRORNME T2 ¥y 7 ThB-17 4> Y F 4 (KW-1100, BMPC) 0 in vitro HiEi H%
EEETHD 2 vV a (MPC) & & IR MIRIERK, BRIRSBERY SR & LTRE L,

1. KW-1100 3t h BA TR 7 7 ABHE, BERCHCHENE2TL, £0AN7 7 AR
MFC LT,

2. KW-1100 ofE#EThHs MPC 0HFENIEEKED 7 5 254 E 3 LTz ABPC, AM
PC, CBPC, CEX X b4 o T\ it E. coli, K. pneumoniae, C. freundii 7c XD 75 Afehk
BECx LT ERAEHE L VEh T,

3. MPC i3+ 3RS EEDORZIUI LT LR, MPC (3 E, coli, K. pneumoniae,
P. mirabilis, E. cloacae, E. aerogenes, C. freundii =3t LT ABPC, CEX X WK\ \iEEETH

%T‘b el f:o

4. FBRIRFEEERCx3 5 MPC & ABPC & DRZMMBIC OV THRES LIcRER E. coli, K. pne-
umoniae, E. cloacae, E. aerogenes ¥ X 0% C. freundii Tt ABPC ¢ MPC IR
FRTEENDHL, i zi¥ E. coli Tix ABPC fittE (MIC: > 50ug/ml) @ 64.7%
AMPC 1&ZH: (MIC: <3.12 pg/ml) ThHwtoo

5. MPC ofEf#fEc o\ TiRit L, MPC REMMER TABEOR=v ) YEEEH

PBP-2 kB RICHAET D L 2R Lo

Bacmecillinam (BMPC, KW-1100) 1319726 2 i & =
hicEfdR~<=>Y vCdb 5 mecillinam (MPC, amdi-
nocillin, FL-1060)" oo ®ZINE2E TS L %28
e LTamEIhk prodrugd1->Td»H b, Fig. 1 it
KLk S5k MPC o 3fiic 1'—ethoxycarbonyloxye-

Fig. 1 Structures of bacmecillinam (KW-1100)
and mecillinam
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MEOH LW=RATAEXHEATHILRIDILIH
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BMPC (Bacmecillinam. « HCl ; MPC 1 677ug/
mg) EAY =—~F v Astra tTERINId DEE
A 1L720 MPC (lot. 43-780614, 99.4%) X7 v=<—7
Leo # X hft5 & hic b OR{EM Lo AFRCKT 2
BMPC (33XC MPC & LTONMTERR LI, ¥
ampicillin (ABPC; ampicillin «+ Na 920 pg/mg) ¥ X
0% amoxicillin (AMPC ; amoxicillin 830 #g/mg) 1
FEREE T34, carbenicillin (CBPC, 7') ~= VEESH,
BRI A=) vF Vv a, lg D) (XEERE
T3, cephalexin (CEX, ¥ 7vy 7 AA TN,
250 mg Hf) HEFHMEHRO bOREA LI, ¥
{#C] benzylpenicillin. « potassium salt (“C-PCG;
Specific activity 54 m Ci/mmol) {3 Amersham #D 3%
OxRER LA

2. BEAEK

P HORIEC A 7o BHERR TR D ONCERIR 3 Bt )
FEBEETE () EEFETCRFELTHS 0 & (EH
L, R=v) YEEEADERI E. coli NIHJ JC-2
aRAvico

3. HEEWNHEIOAIE

BEHE O RiEE# it MueLLEr Hinrox Broth (MHB)
iy (Difco Labs.) & Fi\ oo H/RELEREMIC)
OEIE I MusLLer Hinron Agar (MHA) 853t (Difco
Labs.) %{#H Lo HA(LFREFEESEUEEY iEv,
AEFOERAERE LS MHA S A FAML, ToL
2 h b UH—RREE LRl 2 FiE D EEHEC
75 X OMBEULERAYEREL, 37T T 18 Rk
MIC (pg/ml) ®BIZE L, EBEE L UTIEERC
% RS0 BlE 10°cells/ml % Fvs, BRRSHE
BoOBRZHOBIEL 10° 35 X0 10°cells/ml #{HH L
2o

4. R=v) VERABEAOEA

4—1 E. coi ==V viEEEBEPBPs) 0FRE:

PBPs %z Spratt®® 3 X ORME" OFEICUEL
<475 o120 E. coli NIHJ JC-2 % Penassay broth
(Antibiotic Medium 3 ; Difco Labs.)iz#f& L, 37C T
SHEORTER I ET 5 E TIRIBHEE Lo ThEBAT
CiE0MER L, 0.01M phosphate buffer (pH 7.0) T1
Bl Lico Hfs% 0.14M 2-mercaptoethanol &7
0. 05 M phosphate buffer (pH7.0) wFEFi#E L, K& T
THEFAE X DEEEEL, 8,000% &,20 5oL EiE
% 100,000% &, 30 Z i@ LICHFHIREES &« &
oo Folin (s CHEAER LT\, BAHARE? 20mg/ml
s & 5w 2 A8 L PBPs @y & LTHERL
7o

4—2 MPC }r "C-PCG o competition &

L5 PBPs @45 100 ol LFFE IR B © MPC HifR¥K
5ul #{EA L, 30C 10 47fE] pre-incubate Lic#k "C-
PCG (50 #Ci/ml) 10 pl % 0%, 30C T10 SHEFRIEL
foo 2T, JEHUSHE PCG (#9100 mg/ml) 5 pl %0
%, X5z Na-lauroyl-sarcosinate ® 20% % ¥ 5ul ¥k
L TSR 205 HEHE%, 15,000Xg, 30 ARhELL
1o EiE 100 gl 1= gel sample buffer (0.2 M Tris-HCl
pH6.8; 3 9-SDS ; 30% glycerol ; 0. 002% bromophen-
ol blue) 50 pl, 2-mercaptoethanol 10x1 #*%n% 100TC
T 3 i Ui,

4—3 Fluorogram O{ERK

FERERISH 50 ul % 7.5% SDS-polyacrylamide slab
gel |z charge L, 4 BERIERIKB 21778 » 72(25 mA),
KB AR - o VILEE, RiFHE  dimethylsulphoxide
YR 1L 7- 2, 5-diphenyloxazole (PPO) % L&A ¥
Kie, &%, X-ray film (LKB Ultraflm (*H)) %
EF1L, —80C T30 B LT fluorogram Z{ERLL
#-9, % PBP okt 5 “C-PCG D&% 50%MET S
MPC & (I5) i3 X-ray film o 2{LE% Dual-Wav-
elength TLC scanner CS-900 (&iBU{EFT) & H\THI
E L1

II. RBRRRUEE

1. =R A RBRERTIE N

77 AIBHE, REREY SO EBREKCH T 5HER
BRHE D RBEE Licks R4 Table 11278 Lz, BMPC
BEDEETLHCAMND 77 SR, 77 AREH
CIEEEACHEARZ PAKRRL, TOAXT b ALE
ikt MPC o %h L LT\ 1o BMPC (241K
DIBRY= AT 7 —ELOBEIC X D ESLHIIERAET
55 MPC cizifa LHIE I RBATH L L b, JEBER
BT b 184 I TiEd 50 MPC IKiEifid 5 2 LhEb R
Tkbh, 2o TRDHR BMPC OHE I FERHR
HEIiz X B assay DIRfFhH B\ 37T, 18HFMDEEE
T AR = AT ATREMINK SR XV, B LT
R U iEl A TH D MPCicdh L SKHENTHD &
Ex BT ENTED, LichiaT, BMPCREABAHME
it MPC ol ix b - TR THONEH LB
OTLURED in viro OFERIZILTNT MPC 2Hv2
zEEllo

MPC o#iE B LT TANDOHEE I XD
%< DI|ENR SR BN, K TE Lh b OFBERIC
BIEENT AEENBLNR, Tiebb, MPC k73
AEHE TR 5 HE ik ABPC, AMPC, CBPC, CEX
I DHLH, FRR LT E. coli, K, pneumoniae, S
marcescens, C. freundii %5 X O'—#o Proteus sp. 7:;;
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Table 1 In vitro antibacterial activity against standard strains
MIC(ug/ml)

BMPC MPC ABPC AMPC CBPC CEX
S.aureus 209-P 12.5 6.25 <0.2 <0.2 <0.2 <0.2
S.aureus Smith 50 12.5 <0.2 <0.2 <0.2 1.56
S.epidermidis 50 12.5 <0.2 <0.2 0.78 1.56
S.pyogenes F-10 6.25 1.56 =0.01 =0.01 0.02 0.39
S.pyogenes S-23 6.25 1.56 =0.01 =0.01 0.02 0.2
S.pneumoniae 11 50 12.5 0.01 0.01 0.2 3.12
S.pneumoniae [ 25 6.25 0.02 =0.01 0.2 3.12
E.coli NIHJC-2 0.78 <0.2 12.5 6.25 12.5 12.5
E.coli GN 2411-5 0.39 <0.2 3.12 3.12 6.25 6.25
E.coli Juhl 0.78 <0.2 3.12 3.12 6.25 6.25
E.coli S 1112 12.5 1.56 * * * 6.25
K.pneumoniae 8045 <0.2 0.2 0.78 0.78 3.12 3.12
K.pneumoniae Y-60 12.5 0.78 * * * 50
S.marcescens F-26 1.56 0.39 100 100 25 *
S.marcescens T-55 3.12 0.78 12.5 6.25 6.25 100
P.mirabilis 1287 * 100 3.12 1.56 0.78 25
P.vulgaric 6897 * * 12.5 50 0.78 25
P.ulgaris S 1117 0.78 <0.2 100 * 25 *
P.morganii KY 4298 * 100 * * 0.78 *
P.rettgeri KY 4289 1.56 0.39 100 * 0.78 *
C.freundii S 1118 0.78 0.2 * * * *

Inoculum size : 1 loopful

ED 77 AREEERIE, WThdohboiENE &
DEWHENER Lo ThbDBDFT E coli S
1112, K. pneumoniae Y-60 #o X 5 7z ABPC, AMPC,
CBPC izxf L Chitt % 7R 38k MPC 1o L Tidm &
FHERT I LR EOEEMERD bR, Thbitic
XD X 51 MPC OffBBMEVRERD B-F 7 2 24
EMBEOFRASLIRELRLIR=VIVEAEER
(PBPs) 0 2 KB RANICHEA TS Z L ERO—DIR
S TWBEELZBR B,

—J}, MPC (% Pseudomonas aeruginosa, Haem-
ophilus influenzae =xt LTI EA EHE IR TR S
Mol

2. BRIRZBEBROEZESAR

ERRATRL L b GRS B BERE TS5 MPC 0
BZHS % ABPC, CEX % xiFEEEH|L LCTHE L1
fERAY Fig. 2 iR Lo RBBLM X 51 E. coli
(7780 1 108, 108 cells/ml & %= MPC iZxi3 % &%
PRI 2 K & BT 5 LIEFICHE L, 10%cells/ml o
EREEE T MIC;, (¥ MPC 0.20, CEX, ABPC & %1z
6.25 pg/ml "TH b, 108cells/ml Tyt MPC 0.39, CEX
6.25, ABPC 12.5 pg/ml Th - 7=o K. pneumoniae (62
B 13 108 cells/ml Tix MPC o5t LT RS M%7

of 10° cells/ml % >100ug/ml

L MIC;, »3 MPCO.39, CEX 6.25, ABPC 50¢g/ml
TH-7DIZK L, 108 cells/ml -Tix MPC >100, CEX
3.12, ABPC >100 pg/ml &7 T MPC i3 ABPC & &
LICEERREOREYZT SV EANRD bR, P
mirabilis okt LTi% MPC 13 ABPC, CEX, X M4
% EBRZFHEZ L D& MIC %4 2% D ORFH:454
Hiffi: ABPC, CEX X hiEReh i HMAT Lo %7
P. vulgaris, P. retigeri, P. morganii o> SHEMEI LT
RBFIER UL BE VB Thh >k —F, MPC iz
Enterobacter 3s X 0% Citrobacter |3} LTIBaWHEH
%L E. cloacae, E. aerogenes * 31z 108, 108 cells/
ml DR E T ABPC, CEX X ) ivic b BERZH:flic
F oMl E TR Lico E7c, C. freundii (658F) 4
10% cells/ml DMETF Tix Enterobacter iy L[ 1<
RRMERY S Rbhbb Do MICs, i1 ABPC,
CEX it 5 LB IBEVERE bR, SRBIT
A#KIL E. coli, K. pneumoniae, Enterobacter Bt
Citrobacter \=%t L ABPC, CEX X hBh =38\ g H
ZHEL, TOMEMRE S TEEE (10°cells/ml) piga
CHRETHHEVSZ ENTES,

3. ERIRSHERR DR M HEES

BIRDRR» S SIS W - £ Ekic T2 MIC fE@%
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Fig. 2 Cumulative sensitivity distribution of MPC, ABPC and CEX against clinically
isolated Gram negative bacteria
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E.cloacae (41 strains)
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Fig 3 Correlogram of MICs of Mecillinam and ABPC against clinically isolated Gram negative bacteria
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P.vulgaris
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E.cloacae
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} Lic MPC & ABPC mEsZ: # B % Fig. 3 iR L
P20 BIAs 5B 5 37 X 912 MPC (% E. coli(10° cells/ml)
LT ABPC X bhMxpcEhic MIC %L,
ABPC itk (MIC : 50 pg/ml LA L) 34 #kD 5 H 64.7
91z It B 22kt LT3, 12 pg/ml LT off\ - MIC {E
w5 Ltz %72 K. pneumoniae > ABPC fiit:# (MIC :
50 pg/ml L) 1) 41 BRI LTh, £ 68.3% il
% 28 #kic MPC (% 3.12pg/ml I Fo» MIC %7RL,
SRR TR T E AT o foo (FIE [ B O A
E. cloacae, E. aerogenes, C. freundii [Zx\ T HF8D 5
f iz, P. mirabilis 35 X OVFDfhod Proteus & D IZ
% LTI o 2i8 b, ABPC o i eAiic R
WIRSZ MR IR Lo

4. =_=v) viEESER (PBPs) ~OfEH

E. coli NIHJ JC-2 g X vl L7 PBPs &xi¥ %
MPC offfi% plate 1 127k Lo T OFHENLH LD

plate 1 Fluorogram of competition of MPC with
4C-PCG for binding to E. coli NIH] JC-

2 PBPs
Concentration of mecillinam (zg/ml)
€0 2; 0.05 4; 5

1; 0.005 3;0.5 5; 50

o =

k<, MPC % 0.05pg/ml 0jfET PBP-2 ~o
UC-PCG DiE &% B IRl L7zo ¥ 72, TLC-scan-
ner CERE LcfEE%r Fig 4 WRLER, AR»DLD
PBP-2 » ¥ — 7 s MPC 0. 05 pug/ml ¥ &MHT Tl
FRECHEELTWAZ EXBDBND, —7, Fig. 5
IR L & 5 AL S RO bR PBP-2 iexi4%
MPC o Iy, {3 0. 02ug/ml T H 5D L, FDffo
PBPs iz % Ly fEIZVFhE 50 ug/ml L hKEW
xR L, COfERENSE MPC ) PBPs T 3§ &
i1z PBP-2 izxt LTI EHIEBWEREMLY L - TH AT
2o LAGREh, Spratt!’»® iz X ik RS TV HREE
D THERR S 7o
X ik

1) Luxp, F. & L. TysrinG : 6-B-Amidinopenici-
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IN VITRO ANTIBACTERIAL ACTIVITY AND MODE OF ACTION
OF BACMECILLINAM (KW-1100)

Kivosur Sato, Kazuvyukr MiNEurA and Ryo OxacHI

Pharmaceuticals Research Laboratory, Kyowa Hakko Kogyo Co., Ltd.
1188 Shimotogari, Nagaizumi, Sunto, Shizuoka, 411 JAPAN

In vitro antibacterial activities of new oral pro-drug bacmecillinam (BMPC, KW-1100) and its active form
mecillinam (MPC) were investigated against standard and clinically isolated pathogens.
1. BMPC, in itself, showed weak antibacterial activities, against Gram positive and negative bacteria

with the similar spectrum to MPC.

2. MPC, active form of BMPC, exhibited stronger antibacterial activities against standard strains of
Gram negative rods including E. coli, K. pneumoniae, C. freundii etc. than ABPC, AMPC, CBPC ard
CEX, though it was less active against Gram positive strains than the latter antibiotics.

3. MPC exhibited stronger antibacterial activities against clinically isolated E. coli, K. pneumoniae, P.
mirabilis, E. cloacae, E. aerogenes and C.freundii than ABPC and CEX.

4. 64.7% of ABPC resistant (MIC: > 50 pg/ml) strains of E. coli was susceptible (MIC : <3.12
rg/ml) to MPC. The rate of cross resistance between ABPC and MPC was relatively low in E. coli,
as well in K. pneumoniae, E. cloacae, E. aerogenes and C. freundii.

5. MPC bound specifically to penicillin-binding protein 2 of E. coli NIHJ JC-2 in cell free system.



