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Carumonam D RERENME /1, ERAA,
Ny ) VEESEBRICNT B EEEME,
BLUMBHEEK, ~27077—Y L OBINEEIER

fEH - HHET - BARRT
IEREAFEFHAEFEE

Carumonam (CRMN) @ Staphylococcus aureus, MRSA, REFIRE Escherichia
coli, Klebsiella pneumoniae, Proteus mirabilis, Proteus wvulgaris, Morganella
morganii, Providencia rettgeri, Citrobacter freundii, Enterobacter cloacae, Serratia
marcescens, Acinetobacter calcoaceticus, Pseudomonas aeruginosa, Xanthomonas
maltophilia, ampicillin Tt Haemophilus influenzae 8 & U° Bacteroides fragilis 24~52
ERIR BRI 3 2 MICy 13, >100, >100, 0.1, 0.1, 0.025, 0.025, 0.39, 0.025, 0.39,
3.13, 0.39, 0.39, 6.25, 100, 0.39, >100 Tk -7, CRMN x, E. coli Ti3 PBP3,
1A, 1B DRz, S. marcescens Tix 3, 1B, 1C DJEZ, P. aeruginosa Tlx 3, 1A,
1B DIz, A. calcoaceticus T3 3, 1A DIEICHEESBRIIENE» 7205, S aureus O
PBP I EBETHRBE L ko,

IDs, @ CRMN & 0.75 units/ml O ME#E EREOBBEICEE L L WREEE) ¢ it
Fa€d ¥, E coli NIHJ JC-2izxtL, EBHAZBNNBEERZRL 72, %72 subMIC
O CRMN FHET TV AEEE Mg Z E. coli NIH] JC-2 #ifasBE = ¢ 2L, 1/8
MIC ¥ TREShicHilgs» & <Elbanr,

ROUCEL), cefmetazole (CMZ: =#), 8 & O
cefazolin (CEZ : #&iR) ©, &REMEH 26~52 BaK 5

Carumonam (CRMN) B £&mKah - EEHN O BRI T 2 RABRENR/NDREBHEIEBE (MIC)
monocyclic f-lactam TH 3, FDHEAM L2 £EBE 12, BAREREERITRR (CE O EIRERE
B LT, CRUMNOHABEARBNEATL TS THEL 72, T8 bLHMRE % L-broth? 5ml T

F L &

aztreonam (AZT) & REHBEEEE BRI T 2 RE —RITCHIREEEL, 77 LBMEIZ 100 512, 7
ENME T 2 L& L7z, %7 B-lactam EH| D 1EF & 7 LR IE 1,000 512 # & L-broth THEKR L <,
murein transpeptidase (X3 2 &S B %, peni- 100cfu/ml O EEHERZFARL 2, 277 L,

cillin binding protein (PBP) X3 2 & HESER» Haemophilus  influenzae i3 FILDES EXTRACT
SR L, & AFIDERNRETFHT 2700 (OXOID) % 5%.zfnz 7= Hl-broth (DIFCO) T#j
—BhE LT, mEMkL OBNRREER, LUy ¥#E L, Bacteroides fragilis i, GAM-broth (H
AEE< 07 77—V (M¢) L DBANARHE - REER K) BT, gas pack I & D BEKHICHIEEL -,
bR, 10° cfu/ml EF#EWR %, SR ERBEOEX &
&r Meuller Hinton agar (MH : DIFCO) OFEEIC

ERMB B LUHZ _
270778 —%{F>Tone spotEHEL, 37°C
1. CRMN DZEREAHE 1 ORI A& —REREROEEBEOEE, S, MIC 2K 7, H
CRMN (R H % %), AZT (SQUIBB), influenzae B & U B. fragilis 12 13 # h # #15%

cefoperazone (CPZ: & I 1t %), ceftazidime FILDES EXTRACT fiMH #X# & U GAM %
(CAZ : GLAXO), cefotaxime (CTX : REFERL 72, GAM EXTHL gas pack & T
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SEEELT,

2. PBP it ¥ 2 & RN ORI A&

B-Lactam EEIDOIEA S Th 5 LEMED PBP i
xf$ 2 CRMN OFE S8 L, SPRATTY D HESR
—&M R L THET L 7z, T4 B 200 ml @ L-broth
FUEELLOREERAEFrORREME %
BRANSON SONIFIER T 20 ke SBZ R L 72, &L
SETEOKEE S *EH, PED 0.05M phosphate
buffer 112 10~15mg protein/ml D& E (2 FiFEH#
L7 D 30 u112 CRMN Z 7213 AZT #E2 D
Bwzhnz, 30°C 10 /RERTALER, <5123kl 0.15
1Ci*C-PCG (AMERSHAM : 50 xCi/umoles) %
Mz 30C 10 HRMLE L 72, KIG % JERETHE peni-
cillinG (PCG) & sarkosyl Tit® 5% &, %ETH
fREEBE» s h, BEALERINS, AEEE
LTHRE, 20 EEE2E % acrylamide slab gel ER
WENC T BB TEARBEIEL, ¥ IV ICHEE(2,5
-diphenyloxazole) *REAA ¥ 1%, ELTTY
NEEGEL, LY 7 40 (KODAK X-
Omat) IZFEEHL T, —80°C 20 HEIREX X% /2,

3. CRMN ¢ [MiERH#E & 0% IHEEEROK
A%

Escherichia coli NIH] JC-2 % 10 ml ® L-broth
T, —RITCIREGIEE L 12, 2N % HFEE L-broth
T 10,000 fZCFRL, 5ml FOPRABREICHEL
T2o 3R 1H E L ZD 1 &KI1Z, CRMN 50% 85808 1+
BE (IDs, : 5 BFEHZICE RO 50% & 4 %
CRMN D) %0z, LD 1 A2 0.75 units/ml
DENLEY NEKE 20%E b IEBLITE (E. coli D
BRECHEL 2O RERORSBE) 2RML, 3AH
1213 CRMN C#ifAB LU bIE£MZ 72, 37°C
TIRGE A f), HEMBEL 3, 5 BL U240
HMBCZRZho—E% IR0 H LB L IO BARL
T, BRHUEC L VEBREEREHEL 2,

4, CRMNEZETWBIT B 77 AKEE M¢ OB
H - REER OB HEY

Mg iFICR § 4B~ 7 ADEEKE%, 8ml D 10
% fetal calf serum fIIF 12 ##t (HKEE) TH -
THE L, [E#E# S5 mlZFEH S, gk 10°
cells/m] DMFTIFHEIR Z1ED, 2D 0.1ml & H /3 —
A1)y 7R 7z FALCON multi dish @& well
WZHEREL, 5% CO, FHE T T 37°C 30 HEgiE%R, [
Bia 1ml ¥ 2000z, —& CO, H&E% L1, ¥R
WEHR AR E, 20% L-CM (conditioned medium L

-929)® & VRHNL 72 [EHsH » HL L, 2 B5f CO, K&
17> T Mg 2EMALL 7z, & wel IZ—B&3TC T
L-broth iz iE¥gEsE L 72 E. coli NIHJ JC-2 #ija
% Mg @ 50 58 (5%10° cfu/well) L /2, —&
O well 1213, 1~1/16 MIC ®» CRMN # Nz TH&E
L7z, 5HBER CO, BEE R G 12tk, AN—RA Vv
#HELD 4 U saline G T ¥eigE, A5/ — 1V TH
EL, Giemsa Hf L THEBEGRETRZ L2,

5. CRMN & cloxacillin £ OB ITEB O %5t
ok

CRMN 37 7 LEMBERAONEME T, i
3 & B penicillin, cloxacillin (MCIPC) 7z &£ & I#5
BIRHEBEED, 75 L6 - BERDES B
2817 % CRMN & MCIPC OfBEE%21TY 128
OEREEEL LT, MEXIFHAERO FIC index %%k
iz, BROBEOWMER 2R >/ K TERT
% MH #X¥iR EiZ, E. coli NIHJ JC-2 /243
Staphylococcus aureus 209P @ 10° cfu/ml iZHEHK %
170”5 % —Tonespot HREL, —RIEEERD
FNTNOFRLECBIIEBEOEE»SF 2 v F
— R —NETHEFOHEEER2METL 7z, FIC
index &

. pRESMICa | PEAIE MICH
FIC index == g ameMiCa & #1% MICh

Db SEHEL I,
A ®

1. CRMN o HBEANME N

E. coli CS2 iz %% R plasmid % 1= L 7z 52 Ttk
x4 % CRMN O BZMEREE 5 X % AZT,
CPZ, CAZ, CTX, CMZ 8L U CEZ LLtt& ¥ 5
&, Fig.lorsh CRMN i, CAZB XU CTX
EEDbEROBOMNEN %2R L 2o Klebsiella
peumoniae 45 ¥R L TH Fig2 D BH, KHIHE
WHIE 2R LUMMEHRIZED S, Proteus
mirabilis 50 % TiX, CRMN O EHIZ AZT 2%
F42 L OOMOFNBER LD b HIEFIr58m» - 12
(Fig. 3), Proteus wvulgaris 411213 Fig. 4 0t B
D, CRMN & AZTOMBE IR L E» - 12,
Morganella morganii 54 #51ZH CRMN D& 113
RLEBOED—DTH->7: (Fig.5) . Providencia
rettgeri 29 ¥RIC  Fig. 6 @ &£ ¥ CRMN O & H
DR LB o, PEOMMEKRSL SR,
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Fig. 1

Fig. 2

Fig. 3

Cumulative sensitivities of 52 subclones of E. coli carrying various R
(bla) plasmids to carumonam and other cephalosporins
(10°/ml)
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Cumulative sensitivities of 45 clinical isolates of K. puneumoniae to
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Cumulative sensitivities of 50 clinical isolates of P. mirabilis to
carumonam and other cephalosporins
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Fig. 4

Cumulative percent (%)

Cumulative sensitivities of 41 clinical isolates of P. vulgaris to
carumonam and other cephalosporins
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Fig.5 Cumulative sensitivities of 54 clinical isolates of M. morganii to
carumonam and other cephalosporins
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Cumulative sensitivities of 29 clinical isolates of P. rettgeri to
carumonam and other cephalosporins
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Fig.7 Cumulative sensitivities of 48 clinical isolates of C. freundii to
carumonam and other cephalosporins
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Fig.8 Cumulative sensitivities of 45 clinical isolates of E. cloacae to
carumonam and other cephalosporins
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Fig.9 Cumulative sensitivities of 50 clinical isolates of S. marcescens to
carumonam and other cephalosporins
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Fig. 10 Cumulative sensitivities of 50 clinical isolates of A. calcoaceticus to
carumonam and other cephalosporins
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Fig. 11 Cumulative sensitivities of 50 clinical isolates of P. aeruginosa to
carumonam and other cephalosporins
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Citrobacter freundii 48 #RIZ¥F L Tix, CRMN 0DO#i
BNXAZT O Zh %28z, RLEOHENERL
72 (Fig. 7)o Enterobacter cloacae 45 #i1Z & CRMN
BXEREA PR OB REN 2R LIz, BEFOH
LEMMEHELA SN D (Fig.8), Serratia mar-
cescens S0 BRICAT L T4 CRMN OiE IR b 38
<, £tk 1.56 ug/ml LAT THEFEHPEIE & #1172 (Fig.
9, calcoaceticus 50 B 12 xF 3 3
CRMN O#HiEix, Fig 10 D8 hEE L%
> 72, Pseudomonas aeruginosa 50 ¥k 1\ ¥ 3 %
CRMN O#iEE 113, CAZ 2% H AZT £ h&EFiH
Motz (Fig. 11), Xanthomonas maltophilia 29 ¥k
i3, CRMNIZ AZT £ bW Fig 120D EBDFH
WIE A LR & v, ABPC it H. influenzae

Acinetobacter

v v Y y y
0.78 3.13 12.5 50 >100

MIC (ug/ml)

24 BRIZ¥F L T, CRMN it Fig. 13.00 &£ 8 h &%
0.39 ug/ml LA THERE % FH IE L 72 88, AZT,
CPZ, CAZ OMEMNC I R h o 1= S HEE B.
Sragilis 47 #1213, Fig. 14 ® £ 89 CRMN 0O#HiE
JIE55m - 12,

S. aureus 50 #RIZR L Tid, CRMN @813
EAEEL, 28200 ug/ml LLEDRME %R L T

2. CRMN o &%@# & PBP o3t + 2 £ & 87
i3

Fig. 15D &8 Y E. coli NIH] JC-2 ® PBP izt
L CRMN it 3, 1A, 1B DOIRCHEESBEMMEHSS L,
ZDREIXAZT LIZIZFE L » o7, S. marcescens
13D PBPIC &, Fig.16D & ¥ Y CRMN i3 3,
1B, 1CDIRICHEEHRIIMERL72A, PBP1A 2
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Fig. 12 Cumulative sensitivities of 29 clinical isolates of X. maltophilia to
carumonam and other cephalosporins
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Fig. 13 Cumulative sensitivities of 24 clinical isolates of H. influenzae resistant
to ABPC to carumonam and other cephalosporins
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Fig. 14 Cumulative sensitivities of 47 clinical isolates of B. fragilis to
carumonam and other cephalosporins
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Fig. 15 Competition of carumonam and aztreonam for penicillin binding pro-
teins of E. coli NIH]J JC-2

CRMN AZT

Fig. 16 Competition of carumonam and aztreonam for penicillin binding pro-
teins of S. marcescens 13

CRMN AZT
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Fig. 17 Competition of carumonam and aztreonam for penicillin binding pro-
teins of A. calcoaceticus 5

~ CRMN AZT

Fig. 18 Competition of carumonam and aztreonam for penicillin binding pro-
teins of P. aeruginosa PAO-1

CRMN AZT
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Fig. 19 Competition of carumonam and aztreonam for penicillin binding pro-

teins of S. aureus 209P

CRMN

AZT

Fig. 20 Influence of subMIC carumonam

(CRMN : 0.04 zg/ml) on the bacter-
icidal effect of the serum complement
for E. coli NIH] JC-2

cells/mi
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Incubation time

A control O : sub MIC Carumonam
A complement0.75U/ml @ @ sub MIC Carumonam. complement

& 20% human serum 0.75 U/m} & 20% buman serum

N LEMETAZT LD B o7, CRMN»
AZT X D VHE N2 COKRC R T EHE,
CRMN 0 A sHEERBMENBIF e ELS
iz, Fig. 17D & BY CRMN i3 AZT [t A.cal-
coaceticus 5 @ PBP3, 1A QIEICHEESEERE
v, AZT OREEBRNME S AEELDO T, CRMN
AZT &Y ZOBECHE IRV O, MEEAED
BawKs b0 riBHaEn3, P aeruginosa PAOL
@ PBPZix, CRMN X AZT & & % iZ 3a, 1A,
1B R HE&EAELE» - 72 (Fig. 18),

S. aureus 209P @ PBP iz #f L Tix CRMN %
AZT b2 BEBEME 2 R & 2 v (Fig. 19,
Monocyclic g-lactam 257" K v ERE B 127
DRk, IOBEOERRIICERSEr LS
TH5 I EMERINT,

3. CRMN :IMERE L O IR EER

BOBBEEELZVWEEBEOEE 0.75
units/ml) & IDs, ® CRMN %3##F 3% 3 &, Fig
0BV ENENERTECERS R LVE
B8 o 7cs CRMN I3 BEHE L 3L 1
BREER*TRT LRI NT,

4, CRMN b~v R5EE M¢ & OBIAE &
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Fig. 21 Death of mouse macrophages phagocytizing normal cells of E. coli
NIH]J JC-2 without’ dru , at Shr after infection

Fig. 22 Mouse macrophages phagocytizing filamentous cells of E. co/i NIH]J JC
-2 grown with 1/2 MIC of carumonam, at 5hr after infection
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Fig. 23 Mouse macrophages phagocytizing filamentous cells of E. coli NIH] JC
-2 grown with 1/4 MIC of carumonam, at 5hr after infection

Fig. 24 Mouse macrophages phagocytizing filamentous cells of E. coli NIH]J JC
-2 grown with 1/8 MIC of carumonam, at Shr after infectionﬁ
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Fig. 25 Mouse macrophages phagocytizing filamentous cells of E. coli NIH] JC
-2 grown with 1/16 MIC of carumonam, at Shr after infection

HIEA

E. coli NIH] JC-2 %= 7 A58 M IOBL2 ¥
5, 23RBS REMIEEBEL /- Mg
DO/HH S 5D, 5 R Fig. 21 0 &£ B8 D #
RN CHIMEL B Mé 2L TERT 5,
OB, 1/2MIC © CRMN B#E T THE 2 B
¥5L, Fig.22 @& BHEXOEET filament 1k
L7cAEREIE Mg RS BE &N, 5% R E
HIL2SEA T ghost L L - BT -, BN A SR
%, 1/4~1/8MIC THREBRT, Fig.23 8L U024 D
EBDREIALEMRREHEICHE LI TV,
Fig. 2512 1/16 MIC ® CRMN ##ETTE. coli %
REL M¢ OFERLEY, BE S - EEE
CORBETHHEIEATHE Z LS,

5. CRMN & MCIPC o 11ER

E. coli NIHJ JC-2 B X U° S. aureus 209P 1XF3
% CRMN & MCIPC 0B IfEA %2 F = v h— K —
FETH~NS &, Fig260 8D 2h#Fh FIC
index 0.75 8LV 0.75 2R L, WIMPLEER
Aodshbd, MRSA 528k L CRMN 8 & U
MCIPC B CcORZUEAE A5 &, Fig 27Dk
BH CRMN ZZ 0B LERENERS W
2%, MCIPC i MRSA IZL T b, 2 BHLEED

REDEREBLTHB I EHHES, 0.78 ug/ml D
MCIPC ZZEF T CRMN O BZUELH L2 HAND &
MCIPC iz 3¢ % 2 B2 S 0.78 ug/ml AT O E
T, T CRMN & QETHOHERDRENAD
shiz, L L, B& L MCIPC i & 38RE» 2 &
nzuETIR, CRMN OfEHRREDonzh -
726

z -3

AZT 2% < EES 1 B D monocyclic g-lactam,
CRMN &, 77 2B HEHE T 2 HEHRFHFV,
75 LEEE TR C. freundii, E. cloacae 8 LU S.
marcescens DR IBEFRICT L, AZT ® CAZ %
& tr oxime B cephem B X 7 cephamycin B &
ureido & cephem & Y ;A D BOLIE N E R L 12,
¥ 72 RKA F &, FE coli, K pneumoniae, P.
wmirabilis, P.vulgaris, M. morganii 8 & U P.
rettgeri WXL, AZT B XU CTX IKEVWIEN %
L, NEEAFRLBEHLOO—DTHo7, &
7z P, aeruginosa X3 L Tk CAZ IZ3E % DD,
AZT k2 DfOBE =, 1t cephem X D 3&
WHE I %R L7, Ampicillin (ABPC) it H.
influenzae \ZXt3 5 CRMN OEHI1Z AZT, CPZ
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Fig. 26 Synergy of carumonam with cloxacillin
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Fig. 27 Cumulative sensitivities of 52 clinical isolates of MRSA to carumonam,
cloxacillin and carumonam with cloxacillin
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<<, BIBETIICAZ L CTX D2HIZE D, B
T CAZECPZ Lo, EAMHE B
Sragilis I 4 HLE 355 <, CPZ, CTX B & ¥
ABPC O # iz R h o1z,

YER & PBP izt L CRMN O#&8EM %L, E
coli NIH]J JC-2, S. marcesens 13 8 & U P. aeru-
ginosa PAOL Tix, PBP3, PBPl1 (A /-3 B)
DIECHEERIMELE L, FOBERAZT D+
EAZIFFE L 2oz, A. calcoaceticus 5 O PBP T
PBP3 B LUV IADIEIZEWEEBRMIMEZRL 72,
CRMN 2 &9, FREESHICFA 23 PBP3 5% 4]
Z5NADTHEIX filament (L3 % »35, PBP 1A O
ELAeoNEDT, 77 LBREETIE, bulge A

ot L
£0.025 0.05 0.1 0.2 0.39 0.78 1.56 3.

13 6.25 12.5 25 50 100 200 >200 (ug/ml)
MIC

WX BBEESK IS EEZ 515, monocyclic -
lactam (& S. aureus 72 ¥ D 75 LB ICIZTER
PV, ZOBEDONLEDESPBP2B L U3 K
CRMN 4 AZT { SBETHEL{HEB/LELVLODT,
TERA~DEBEDIFE 277 LBEEICHENER
EROLCHEBTHL ZErE->T,

CRMN 2 50%FEFHILBE CRE L HFE¥5
L, BANRBEFRAVES hIcBO oz, &7
subMIC ® CRMN =FHET T, E. coli D% <7
AEEHE Mg ICABE S5 L, 1/8 MIC £ THHNE
& REERSA SN, Btk 51, EA
DEE T filament L L - BB BB ML s T
ghostftL, M¢ BEEICIEE 57z, F—&H4TE
KIBEGET T E. coli DMl BB s v 5 &, %
Mg WEEBATONRRFE BVl oh, ElEOM
FRNBEC L OB My BEE SN 2 0T,
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subMIC ® CRMN i3, M¢ &V IHAREER
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A NEW MONOCYCLIC g-LACTAM, CARUMONAM,
ITS IN VITRO ANTIBACTERIAL ACTIVITY, BINDING
AFFINITY TO PBP’s, AND SYNERGY OF BACTERICIDAL ACTIVITY
WITH THE COMPLEMENT AND MACROPHAGES

TAKESHI YOKOTA, KYOKO ARAI and E1IKO SUZUKI
Department of Bacteriology, School of Medicine,

Juntendo University, Tokyo

Carumonam (CRMN) showed MIC,, to 24~52 clinical isolates of Staphylococcus aureus, methicillin
-resistant S. aureus, E. coli- carrying R plasmids, Klebsiella pneumoniae, Proteus mirabilis, Proteus
vulgaris, Morganella morganii, Providencia retigeri, Citrobacter freundii, Enterobacter cloacae, Serratia
marcescens, Acinetobacter calcoaceticus, Pseudomonas aeruginosa, Xanthomonas maltophilia, Haemo-
Dhilus influenzae resistant to ampicillin, and Bacteroides fragilis as >100, >100, 0.1, 0.1, 0.025, 0.025, 0.
39, 0.025, 0.39, 3.13, 0.39, 0.39, 6.25, 100, 0.39 and >100 xg/ml., respectively. CRMN bound strongly to
PBP 3, 1A and 1B of E. coli in that order. High binding-affinities of CRMN were also demonstrated
to PBP 3, 1B, and 1C of S. marcescens, to PBP 3, 1A and 1B of P. aeruginosa and PBP 3 and 1A of
A. calcoaceticus, in that order, although CRMN did not bind at all to the PBP’s of S. aureus, even at
a dose of 100 xg/ml.

Synergy of bactericidal activity between CRMN and the serum complement was prominent in the
cells of E. coli NIH]J JC-2. Furthermore, these were engulfed and rapidly digested by cultured
macrophages derived from the peritoneal cavity of ICR mice in the presence of sub-MIC’s of CRMN
as low as 1/8 MIC, whereas in the absence of the drug the same microbes multiplied intracellularly and
destroyed the leucocytes.



