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Cefpiramide (CPM, SM-1652) o penicillin binding protein (PBP) iZx§-3-% f&&BFE,
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Cefpiramide |3 KJEE® PBP-1A, 1Bs, 2, 3, ¥ X UgE@® PBP-1A, 1B, 38, 4 i&xfL
BMOBMERY T L, BT, DT NAL Xh5 PBP-3 i L Cit, MEEL &L EV-FAKE
EL, O ki MIC LI ToEED Cefpiramide AT 17 % MEMEOTE L 5 R
T2 6L BT Shic, BENE LM, KBETRAEIEE SN, KRETIX
BEOBE X H IV IRERE TEED BRI RD bRl

Cefpiramide (CPM, SM-1652), Sodium (6R,7R)-
7-[(R)-2-(4-hydroxy-6-methyl-3-pyridylcarbox-
amido)-2-(p-hydroxyphenyl)acetamido]-3-{[(1-me-
thyl-1 H-tetrazol-5-yl)thioJmethyl} -8-0x0-5-thia-
1-azabicyclo[4. 2. 0Joct -2-ene -2-carboxylate i, 7
7 aBERS I OCBRERCH LT, BEWHEARZ b
FLOoH LWEHA 7y e AEY vBEMATHB,
DHEDOHEARZ b Ltk B, BHEOEx7 »
BARY v, BEALEHTHSRBE TN L THE
HENERT L THBY,

COWMENERBET B die, B-lactam HAEWED
BB # Th 5 penicillin binding protein (PBP) 1=
HTHEARMELY RKBE » L O SREY BV TR
L, h¥ T, PBP iwkt+ 5 Btk &L WBEL L OB
BEOWTHRAEXTRo D TRET 50

I. REMESIUFE

1. {FREKE

PBP ioxi+ 5 &S0 @iz, E. coli JE 1011
X P aeruginosa NCTC 10490 %, %7, WL
LD Bz E. coli NIH] JC-2 ¥ X 0% P. aeruginosa
PAO 2142 #{ER L1,

2. {EREH

Cefpiramide (CPM : Jiffi 899 ug/mg) ¥ L8 Cefo-
perazone (CPZ : Jffi 900 ug/mg) (X X4 BHFERT THALE
hic, Cefazolin (CEZ : S 921 pug/mg, FEIRIFER
RS E AV

3. RREMERE

BB #iz Tryptosoya broth(= » 2 1), BEEHEC

Heart infusion agar (HIA, =, A1) #H\, BAL
R SEREEY I fEV 37°C 18 R &K D MIC
(pg/ml) %kdic, BEEEX 10%cells/ml TH2,

4. KBER X ORRE O MR E 2 © FH

E.coli JE 1011 ¥ X 0% P.aeruginosa NCTC 10490
OIS O FIBLT SPRATT O JFE: LTIk
st Tl b, #BAE%Y Penassay broth (Difco) T
37°C, XIPMIABI F TRIBSRE, EOLEL, 0.01
M Na-phosphate buffer (pH7.0) T 1@ &% % R
U buffer CEHL, XA T, BEWUBERETRoT
BRE 4,000xg 10 0L, RBFHEELERE,
%% 100,000 g 30 3 TRBELKITIR -1 BELHK
D B % 0.01 M Na-phosphate buffer (pH 7.0) ©
MEL, BE 100,000xg 305 0E L% T, £
D% 0.01M MgCl, #4%s 0.05M Na-phosphate
buffer (pH.7.0) ICBEHL, LOWRY (9T, BAEN
20 mg/ml 12783 XS HAB L b 0%, MIEES
&Lt

5. PBP x5 % AR i

HH % BARPRED 0. 03 Hs b BRFEHIC 300 pg/ml &2iz
% k5 MaKES ik, 30C 10 A RIsH#, “C-
PCG(Radiochemicall Centre, Amersham, England,
59.5mCi/mmol) 3l (0.15pCi) *#inx, X bic 30T
0 RE Lo D%, BROEE# PCG & XU
Sarkosyl #nx T, Riak &, AELAELLE.
SEOTHBE.R B\ KIG# % SDS-polyacrylamide gel
slab electrophoresis 1513, #t\+C, fluorography?
®1Tl»1o & PBP itxi3% “4C-PCG mgd% 50
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9% BT B KL (IDso) ik X-ray film o BAL
% densitometer #AWLTHEL, kD71,

6. THEZ{LD Bg%

ATA ¥ 7T ARCERY G 7 4 v 29K (HIA,
=y AA) HIEE L, —7, 387°C 1.SWpfERE &%
Tt o e @O —B&EH 2 7 =77 A8 L, Zh
HERECHEET AT 7 1 vTABEHALIC, 2D
igkA 37°C 2.5 RIS L, AAEZEBAME (AAXY)
X W BERS X0 2T -1

II. 2 B # R

1. CPM o PBP &xi$ 5 #E4 Bl

CPM o E.coli JE 1011 33 L O% P. aeruginosa NCTC
10490 » PBP wxf3 % # & #l fifE%, densitometer
ko TMELIHER (Fig-1) & & O 1Dy (Table
1) L LTHELE,

a) K@

CPM o E. coli PBP & xf3+ % #lfatkix, PBP-3
iR LM<, 0.04pg/ml @ 1Ds, ®7%L, #i\-CPBP-
1A, 2, 1Bs DR\ BAMESX KT 2 4, 5, 6 X
LT, 3 EAERELIh ot CPZ L ELDKA
BAER R L, PBP-3 x4 nBitEr ik ¢ md, #E
WT 1A, 1Bs, 2 DI THoto CEZ X TR B 25l
LRich PBP-1A wwxf L Tk & MmuBlmEx R0
PBP-1Bs, 2, 3 =% LTIk 10~100 fi£, F3-BIFMEL
MRt otc, 1o, CPM Mg A LA LW
PBP-4 o5t L C CEZ (X igynh\y A A R Lo

b) ARIEE
P.aeruginosa PBP x+ % H futk Tix, CPM ik
PBP-3, 1A, 4, 1B DJFic s B FE % 7= L, 1Dso 1%

Fig.1 Densitometry of PBPs in E.coli and P.
aeruginosa that preincubated with CPM
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Table. 1 Affinity of CPM to PBPs (IDso values)

(1) E.coli KI2 JE1011

IDso MIC
1A 1Bs 2 3 4 5/6
(12g/ml) (ug/ml)
CPM 0.12 0.65 0.35 0.04 >100 >100 1.56
CpZ 0.18 0.44 0.64 0.02 52 >100 0.20
CEZ 0.05 4.3 3.1 2.3 3.7 >100 0.78
(2) P.aeruginosa NCTC 10490
IDso MIC
1A 1B 2 3 4 5
(g/ml) (reg/ml)
CPM 0.04 0.60 50 0.01 0.06 >100 0.20
CPZ 0.05 1.0 >100 0.01 0.02 >100 0.39
CEZ 0.40 0.23 >100 2.2 0.04 >100 >800

N.B. 1) Method ; preincubation method [ C -PCG was added after preincubation of membrane with A-lactams.)

2)

IDso indicates the concentration of A-lactams require to reduce

1C - PCG binding by 50%.



— CHEMOTHERAPY MAY 1983

Fig. 2 Phase-contrast micrographs of E.coli NIHJ JC-2 expose to CPM for 2.5 hours at 37°C

Oug/ml 6.25ug/ml
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Fh#Eh, 0.01, 0.04, 0.06, 0.60ug/ml Th -teh?,
PBP-2 =% MM 55<, PBP-S 101tz & A Kk
B LId otz CPZ 1%, PBP-3 Ik d M\ BlfitkA 5
L, ¥\ T PBP-4, 1A, 1BDJETH Y PBP-2, 5 i
(X CPM & RRRICIE & A KRS LTtk ot CEZ 1%
PBP-4 i3 U TR M BFide% /5 L, #i\C PBP-
1B, 1A, 3 DJETHH PBP-2, S 1tz L A FEAL
Tehoto

2. WEELDB%

KED A EFRRINBELXY S 7 4 L+ 2K R E.
coli NIHJ JC-2 3 X O% P.aeruginosa PAO 2142 % %
U, ZOWRBELY MHAEZTBSEC X VBB L1,
Fig.2,3,4,5,6 /R LIcWBELOFE# X v, filament
TURLREE, spheroplast JURGIRIE, WHGELRDDRE
D 3MHBL, BHNRE LWL L OBRY Fig.7

DITF 7RI,

a) KIGH

CPM & I % W%t i Fig.2 it X 51 0.1
pgiml DERETIRE » filament F X O g2k
L7 bulge form #HZ Xh5, WAL, 1.56pg/ml
ek ERHEIPBE I hif®, 25pg/ml TiELC
BELAREO L HLZE IR, CPZ ik Fig. 3 1WiRd
X5 CPM & FkkD L% "3, CEZ I¥, Fig 4
iR A, CPM T fiament 2 & & h 5 0.1pg/ml
DWETRHRBEL R D b T EHMID Z0 %
EhbBo 0.39ug/ml PR s B & filament AiEZE
Ihthd, MIC e Cth5 1.56pg/ml Tk filament
3 X 0" bulge form HBZ I DA 6. 25pg/ml T
& filament 3380 LT HEBRO ZABE I e,

b)  RRIRE

Fig. 3 Phase-contrast micrographs of E. coli NIHJ JC-2 exposed to CPZ for 2.5 hours at 37°C
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Fig. 4 Phase-contrast micrographs of E. coli NIHJ JC-2 exposed to CEZ for 2.5 hours at 37°C
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CPM = k AIREZ b Fig. 5 RRIhs Lo KK
0.39ug/ml O {EWPEET filament BEHE I hiFDH DA
spheroplast WL X h b DY, 100xg/ml L EORE
T b, filament OYELX R TREBEILBD TKRE
Vo 1,600pg/ml OEEEE T & BHE Ly fila-
ment M- Tk D, Fi, BWELAMILBEIN
720 CPZ & X %A% {tix Fig.6 windns, CPM &
BIERROEE R I,
1II. % =

Penicillin binding protein (PBP) 1% B-lactam #j
EMBOENERTH ), MEO MR FELT,
peptidoglycan DALFIBIS L T\ %, PBP BT
BRI R, KBEYBVWTIRbh, &40 PBP
O BUDHE S TE - T E oo KFEIC KT CPM 23
15 b B\ A & 7R3 PBP-3 (IDgo : 0. 04 pg/ml) 1%

1.56ug/ml

6.25ug/ml

transglycosylase & transpeptidase o J&¥:% %> bi-
functional enzyme® Tk b, RESRCESET %0
PBP-3 @ transpeptidase {EHEAFHEE X N B & HilaiLs
Zc %7 filament cell #YET B EEX b h 52,

MIC IFoERED CPM O fF4EC, %D filament
cell o B B2 X hteo CPM i1 PBP-1A, 1Bsk
LENCEAMERRL, IDso ik 2 h Fh 0.12, 0.65p8
ml “C% » 72, PBP-1Bs |+ PBP-3 L F#® bifunc
tional enzyme® G, f-lactam Hi4HED BEERD
FEAERTH D, PBP-1A |3 1Bs @ detour enzy-
mel® rE 2 bhb, ZOFEY Lpg/ml LIFCHE
WHIET % & &2 CPM 0V IEEIEEOER ThA
5o ¥f, CPM RMIlAD MR BIST 5 L&D
h% PBP-2Y & iRk a R Lo D X5

CPM B KIBEDOEBTSHATHS LEL Hhb PBP-
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Fig.5 Phase-contrast micrographs of P.aeruginosa PAQO 2142 exposed to CPM for 2.5 hours at 37°C
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Fig.6 Phase-contrast micrographs of P.aeruginosa PAO 2142 exposed to CPZ for 2.5 hours at 37°C
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5/6 Iz L ARG LTsh o7, PBP-4, 5/6 (3%
+ #h D-alanine carboxypeptidase 1B, 1AM T
DEBIRLETHRNEEZ DR TWH 1298, Z D%
Ripgps B-lactam HAPECH L TEREMYRT LD
BEDLHD, ThbHD PBP wlfikdmIinn o &
PHRENCED X 5 By RIZTHIBE LI TR,

CPZ o PBP i 2# Ak CPM ki THELL
Tk b, WREMCIWTHRAKED Z EBBEEShT,

MK LCEZ 1% PBP-1A 1T IDsp 2% 0.05ug/ml X
AR R~ T 0%, PBP-1Bs, 2, 3 ik IDs 2% H
Fh 4.3, 3.1, 2.3pg/m]l LFRBEOHEMME LR X
7t\so LA L, PBP-1Bs & 3 AABED W ECIHE
IhB eh, CEZ oFBEL B\ T filament B
DPEELAPNZ L EBEL TS EE 2 bh, PBPic

T HEFME L WRRE OO BE L EANRB L
ZJo

FEECRIL TS, CPM 3 ABE & A PBP-3k
LGB R R Ui, BRIBE D PBP-1A, 1B, 2,3
4, 5 X Frh FRKBEHED PBP-1Bs, 1A, 2, 3, 4, 5/6
EEET 3 &E#E % Hbh!D, PBP-3 i+ % B\ HHA
M, {E¥EED 5 filament cell BEEINB T & E—
HLTWw3, BEBEEECSWTABELRLD filament
LD BRI K E\ D1k, PBP-1A, 1Bz 2% Dy
HERER 0.04, 0.60pg/ml & 15 &4 BinosTWh
Z LR, PBP-2 xf+ % IDs A% S0pg/ml LKW
ZENHBELTWDELELLNRDH, HMMIALLT
X7\ e

Dk, it X 5 B-lactam 344 E D lethal
traget T % PBP i ks R+ = 228, CPM
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Fig.7 Morphological change of E. coli and P.

aeruginosa
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CEFPIRAMIDE (SM-1652), A NEW BROAD-SPECTRUM
CEPHALOSPORIN : AFFINITY TO PENICILLIN-
BINDING PROTEINS AND MORPHOLOGICAL
ALTERATION

Masatomo Fukasawa, Masuniro Karto,
Takao Oxkupa and Tosuiakr KomaTsu

Research Department, Pharmaceuticals Division, Sumitomo Chemical Co., Ltd.

Kunicairo Yano

Central Research Laboratories, Yamanouchi Pharmaceuticals Co., Itd.

Cefpiramide (CPM, SM-1652) is a new broad-spectrum cephalosporin with marked antipseudomonal
activity. Effect of cefpiramide on penicillin binding proteins (PBPs) and morphological alteration in
E.coli and P.aeruginosa was studied. Cefpiramide possessed the highest affinity for PBP-3 in both
bacteria. It also had high affinities for PBP-1A,-1Bs, and -2 in E.coli and PBP-1A, -1B, and
-4 in P.aeruginosa, and low affinities for PBP-4, -5, and -6 in E.coli and PBP-2 and -5 in P.
aeruginosa. These results are compatible with morphological observations that at lower concentrations
than its minimal inhibitory concentration, this antibiotic induced the formation of filamentous cells
of E.coli and P.aeruginosa. At higher concentrations, it induced lysis of the cells. In P.
aeruginosa, the range of concentration at which the formation of filamentous cells would be induced
was wider than that in E. coli.



