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Table 1 Antibacterial activity of CXD against standard strains of bacteria
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AUG. 1980

Test organism

Staphylococcus aureus FDA209P]C-1
S. aureus E-46

S. aureus Terajima

Escherichia coli NIH]-]JC-2
Salmonella typhi 901

S. paratyphi 1015

S. schottmuelleri 8006

Klebsiella pneumoniae PCI-602
Serratia marcescens 1AMI 184
Proteus vulgaris 0X-19

P. rettgeri IFO 3850

P. mirabilis IFO 3849

Pseudomonas aeruginosa IFO 3445

MIC (ug/mi) »

~cxp | CEX
108 100 ¢ | 100
1.56 3.13 3.13 6.25
3.13 6.25 6.25 12.5
1.56 3.13 3.13 6.25
3.13 6.25 12.5 12.5
1.56 3.13 3.13 6.25
1.56 3.13 3.13 6.25
1.56 3.13 3.13 6.25
1.56 3.13 3.13 6.25
>100 | >100 | >100 | >100
>100 | >100 | >100 | >100
>100 | >100 | >100 | >100
6.25 12.5 50 100
>100 | >100 | >100 | >100

2) One loopful of 10¢ cells/ml or 10® cells/ml was inoculated.

ICRHEMAT, RBEREHT, 2%k, 1815H%
DEBEBARIE L. TRl NyEME (MBC) %
ROFEEFAOTRIEL 2o ABM3 T, 37°C18KH]
EREERRL, S4BRLTBShLY ) —XOXA
8T ABM3 diC B ERER LW 104 cells/ml &3
A& SICHER L, 3T°CISHIIRE RO EENE
Lo EED2L7XWHETA%2H>T MBC & L7,

B-lactamase (Txf9 % ZEMD RIE ; BHB [T THij#E
#LU/-E#% Medium B [CTRBER L. 6 KR
BIEREEHEL 0.1M ) YEEm®K (PH 7.0) T T3
%, ARERICERRL, EERME, Bi%keD L
MR S LIz, B-lactamase EH:D gz, UV,
B 2 BWOTRIE L7z Cephalosporinase (CSase) |
CER #% Penicillinase (PCase) {3 PCG %100& L7-48
KK RERE TED Lo EHR (2 LOWRY 3 %
ROTRE L

Penicillin binding Proteins (PBPs) i€ %t 3 2 ¥ f1
#: ; CXD @ E. coli JE 1011 PBPs T x4 2 Sk
% SPRATT o4& L TWAHED OWRIED 2H0L
Ti#~Jzo CXD & CEX i3 “C T L 7: Penicillin
G @ PBPs #AIC %9 % BHiAE L TR Mk
KIDOBEEL, “C-PCG (34 ug/ml) @ 1, 5,25(5% >
7o

RIS#TH, "IBbUIcBEs ¢ % SDS £ )77
Y7 I VERBRUKETAEL, 742057 4 —
KEoTHRIM LI ¥ b2 -4 —TERILL, 1C-

PCG o PBPs icxtd 25Aa0MAERL Y, CXD, CEX
@ PBPs (Zx3 2 @AEE R LT

- AREYPRER ; ICR <o = (584,20~
22g) 1 RAREICOHLTIH20CEA L E. cdi
ML 4707, K. pneumoniae GN 6445 % (R L, =9 %
MERICRE S, FAREOTRE L. EAIIES
%0, 3KAtkD 2 @S LI-e MEHIEL, LITCHF-
IELD-WILCOXON 3" [ 3 &, 95% (SRR MEHH
ICEOHE LT

II, RBRERITOVICER

1) E#EKEAVLTORER <7 +5 4

CXD ohifiz <7 b 3 2% CEX 2 WBELLTE
DK% Table 1 IL/RL7z0 CXD DHiE 27 + 5
413 CEX tRUTH 5. 75 LBHE, 75 rRHE
LT, BOREHER L

2) ERIKDMBEMRC T B RSN

77 LIGHE, BYEELHE RIFED BB 6156
ZRVT, CXD o HE KRS Lizo HBEELT
CEX %M\ 7o S. aureus 90BKIC 333 CXD 0 &S
B 3.13 sg/ml KESHDO C ~7 BA51H, 3.13
ug/ml OFEXIBMEET, CEX & REL8D65% DEEDR
BHa M Ik Lt (Fig. 2)o E. coli 2008 iC 5t 33 CXD
DEZHD ©—212, 6.25 ug/ml ZH D CEX N
BT S% R U7ce 6.25 ug/ml © %# e © CXD
32HDI5% DREEMIELIe CEX 0Z2hi 10%T
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Fig. 6 Antibacterial activity of CXD
against E. coli ML 4707
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against K. pneumoniae GN 6445
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Fig. 8 Effect of inoculum-size on antibacterial
activity of CXD against 100 E. coli

AUG. 1980

Fig. 10 Bactericidal activity of CXD and '
CEX against E. coli ML 4707
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Fig. 9 MIC and MBC values of CXD (®) and CEX (O).
Twenty-five strains of E. coli and K. pneumoniae
was used. (a), E. coli (b), K. pneumoniae
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& o7 (Fig. 3)o K. pneumoniae 2758k T3 5 fEX i
SO —713, CXD D E4A6.25 #g/ml i CEX @
$46.25 ug/ml & 12.54g/ml iICHSN B, 6.25 ug/
ml OFEFIBET CXD 328D 75% D¥kORE ZM 1L

L, CEX {3 5% D kD RE A ML L (Fig. 4)o P.
mirabilis 508 |[C W4 % BZHNH O —713, CXD,
CEX, &bit 2548/ml T 5. 25 ug/ml DEFIBWET
CXD 1328 D80% DRE M1k L, —# CEX i1, 50
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Fig. 11 Bactericidal activity of CXD and
CEX against K. pneumoniae GN

6445
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Fig. 12 Bactericidal activity of CXD and

CEX against £, coli ML 4707
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Table 2 Substrate profiles ot various B-lactamases

. Type of ® Sgg:;gc Relative rate of hydrolysis
nzyme source (U/mg of
B-lactamases > CER CXD CEX CEZ CET | PC-G
protein)

E. coli GN 5482 CSase 0.24 100 33 41 135 691 29
P. acruginosa GN 918 | CSase 0.24 100 43 32 160 480 25
E. cloacae GN 7471 CSase 3.58 100 62 56 50 402 83
P. inorganii GN 5407 CSase 5.22 100 58 31 74 242 100
P. acriginosa

ML 4359 Rmsl 39+ PCase IV 0.05 9 <1 <1 1 <1 100
K. pncumoniac GN 69 | PCase | 0.11 15 <1 <1 3 3 100

a) PCase : penicillinase, CSase : cephalosporinase.

%DREAMIEL - (Fig. 5)

3) 50%HEREM L IE (IDso)

sk MIC DRIEERD, X OYHELEROTE
e AT T A BMT IDsy ORIEEN LHBICHNT
BRI N 720 #1200~300MHD % K~ D 4 KD EHIT
WICHR LIE#%, 203 0= -¥EEETI LICL
DRDONBZEHD50% HRBEHILBES E. coli, K.
pneumoniae AT HRET Uico BIREMEIZ, 5 DT
DOEHEAFOWTEE Lo E. coli ML 4707, K. pne-
umoniae GN 64450 & A®D CXD o IDs, 3BDOED
1.2 ug/ml, 1.45 pg/ml TH Y, CEX jTH~X#1.5~ 4
EROGE %R Lie (Fig. 6, 7).

4) ViHNCE JIZTHEME 0%

FERSy#E E. coli 1008k%ZMLT, 15 DHKD50%,
75% DREM LT 2 ICHEIRAIBE MICs, MICy; i
BLIZTREEERI L. M LS, FREEROLE
1310° & 108 cells/ml BT S 7c0 F A FERIE LA
104, 108cells/ml D 1 4&, MICs:, MIC;s D EDICD
T CEX it~ 2 (5@ n T/ (Fig. 8)

5) BERIR

E. coli & K. pneumoniae DK /Yift+h N258k%
AT, CXD & CEX @ MICs & MBCs o flf % 1&8
7= (Fig. 9)o CXD (36.25 #g/ml DS THEIKD 95%
DORBFEPLIEL, 80% DREMNED S L/ce —F, CEX
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Fig. 13 Competitive inhibition of CX1) for YC-PCG binding to
Is. coli PBPs

PBPS
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Competitor GXD

Abscissa indicates the concentration of CXD added to the re-
action mixture : 1-, 5-. and 25-fold concentration of C-labeled
penicillin G (34sg/ml). Ordinate indicates the E. coli PBPs.

REBET, EHEO50% 07T ERIEL, 20% O R EH Fig. 11 Competitive inhibition of CXD for 1C-
s oo K. pneumoniae DB, REMILEXUR PCG binding to 1A and 1Bs at each
B bic, CXD @ CEX k0 245Dl FD HBRES > T competitor concentration was quantitor

added to the reaction mixture 1-, 5-,

V2, E. coli ML 4707, K. pneumoniae GN 6445, %F] 25-fold concentration of MC-PCG (34
T, HEREERICE LI TRMNELE B3 Lo (Fig. ng/ml)
10, 11), WEHRE, ZhFh, 144t 104 cells/ml T4
BlEd, MIC L~ TrytifEM M En S hic. Statio- PBP 1A
nary phase {03 3 IC 4T3 CXD & CEX o)) 100 —3%
R, 20K, 18IR%D LR E DRI L7 (Fig. sl o ,ifjf:::j:T*
12)o CXD i3 2 K[ % TH TIC, 3AIILEE 50 1g/ml, = i
100 ug/ml T, EHIERARE LT3, CEX i 2] o . .
B, BEAEZOIEAMNED SN > 720 115K = 5 25
THBT 5 &, MK & ZBETHEEBRD 50505 4 PBP 1Bs
BERNOABE, CXD 12 CEX X0 HATOF, 4 Z | 100
5T CXD (3 CEX € o, Aifer 2802 <, % £
DRI Z SO EEL SN, ©p
6) B-lactamase X9 3L EM: 0
B-lactamase LT B KEMIC DT, Penicillinase
(PCase) 4 % >3 Cephalosporinase (CSase) %, B Concentration of competitor (-fold)
ETANERKE 6, EHESERT, SERICHTEIE
EA 3T U7 (Table 2), P. aeruginosa DEEH£T 2
PCase®, £ Dfth PCase i xf L T CXD {3 CEX [ fHD Proteins MESNTB, CHOHDOEMLT, KE
HICRETH /o T P ae’uginom DELET S DA H=XLLCRPE LTS EEZ 5N TL5 Proteins
CSase?, #mfthh CSase @ E4& o ¥, CER, CET, PBP-1A, -1Bs, -2, -3, T& 4. & b b iF PBP-14,
CEZ T~ T, ®EHid CEX tH&E{’C&ﬁ:O 1Bs, 2FBICEL S L TH B E bR TS, E.coli
7) Penicillin Binding Proteins {Cxt9 3 #ifnik @ PBP-1A (3, #i§akE Peptidoglycan o Cross-linking

E. coli OREECIT Penicillin-G BRNICEST S 7 KIGICBIG LT3 L DM EHdH 39, PBP-1A a1k
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Table 3 In vivo antibacterial activity of CXD against systemic infection »

S 4
Challenge organism '

PR

Challeﬂge dase

MIC EDgo (95% confidence limit)
meg/ml | . mg/kg

Drug

3% 107 cells (60x LDso)

in saline

E. coli ML 4707

CXD | 3.13 | 21.4(16.0~29.7 ’
CEX | 6.25 35.1526.1~47.5g p<0.05

K. pneumoniae
GN 6445

3x 10"l cells (30% LDy)

in saline

CXD | 3.13 | 10.9( 8.2~ 14.2
CEX 3.13 45.1E27.8~125.8§ p<0.05

2) Drug ; oral administration at 0 and 3 hours_a‘frt;r"iﬁnfection. Challenge Intraperitoneal injecti;m
. with a saline suspension of each organism. EDso, 50% effective dose ; LDgo, 50% lethal dose.

TCOWAVRWMUTOT SO MM I EWEEX
& bh, PBP-1Bs RN LTL>31B4D detour
ensyme & LTOBMEEZR T LHEISNTEY,
PBP-2 3MIBDED HFFICBE L TEh, COHEX%E
KENICHET 2 &, MRIZIED ERERTDY, B
BEERICEELTRA ELbI TS PBP-3 (3, [HE
ANALHMBOERIZ7 474 v MRITIEEY, Chod
@ Proteins {335 CXD & CEX o # fiiE%x @~
T, CXD & CEX DHiiHD HROBVLE R Lo
Fig. 132 SDS ERBR kG THE L 7 E. coli @
PBPs %, X-ray film biC7 030757 4 —&>T
BRHE L7 DTH B, Penicillin G © 145, 54, 25(%
BET, th ThoEERER/E Lic (Fig. 14), 1A
CHT BHETIE, CXD (359 5 5 T80~90% M=
L, CEX DIZARIBET60% DETH 570 1Bs [T
T AHEOHE, CXD (35 RET0%HEET 50D
Zx LT CEX 3RIRE CHEFIRBW S NL1ildo 25758
ETHB%Z DR ENBDONI. T/, PBP-2, -3,
-4, -5/6ICxT A B ICOWLTIE CEX Lo icd
BIRSZIBPDONL o7,

8) < v R RYERRIFE

CXD @ ICR R+ v REBRBYFE ICHT5ERME
RESEFBEICOLTIH20EER L TR L2
(Table 3), = v 2 BAIC BRX ¢, LRI KROKE
&L, €O BREBFUSRE 7o EHid E. coliy, K.
pneumoniae L&, BMEORFIL 3WMEHD 2@ B5L
fzo E. coli ML 4707 Ti3 CXD {32 CEX k0 b 2 &8
B, K. pneumoniae GN 6445 ©i3 CXD ¢ CEX X
DH4EEETCNT
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JUPINEREREI

IN VITRO AND IN VIVO ANTIBACTERIAL
ACTIVITY OF CEFROXADINE( CGP-9000)

KENJ1 Yasubpa, SHIGENORI KURASHIGE and SusuMu MITSUHASHI
Department of Microbiology, School of Medicine Gunma University, Maebashi

Cefroxadine (CGP-9000, CXD) is new orally active cephalosporin. In vitro and in vivo antibacterial acti-
vities of cefroxadine (CXD) and cephalexin (CEX) were compared against gram-positive and gram-negative
bacteria which were isolated from clinical specimens. The results were summarized as follows :

1) In vitro antibacterial activities against gram-positive and gram-negative bacteria were compared using
about 50~300 clinical isolates of each species of bacteria including S. aureus, E. coli, K, pneumoniae.
and P. mirabilis, CXD and CEX exhibited almost similar effectiveness,

2) Effect of inoculum-size on antibacterial activity of CXD and CEX against clinical isolates. The in vitro
antibacterial activity of CXD was increased when the size of the bacterial inoculum was decreased, as
compared to a slight increase in that of CEX.

3) The 50 percent growth inhibition dose (IDsy) of CXD was found to be less than that of CEX.

4) Minimum bactericidal concentration (MBC) toward various strains of gram-negative rod bacteria was
almost the same as minimum inhibitory concentration (MIC) values and was less than MBC of CEX.

5) CXD was stable to penicillinase (PCase) as well as CEX, but was hydrolyzed by cephalosporinase
(CSase) and its relative rate of hydrolysis was similar to that of CEX.

6) The affinities of CXD and CEX to penicillin binding proteins (PBP) of E. coli were estimated by
measuring the competition of unlabeled CXD and CEX with “¥C-penicillin G for binding to PBPs. The
affinity of CXD to PBP-1Bs was especially higher than that of CEX. Therefore, it seems likely that CXD
has more intensive lytic activity than that of CEX.

7) In vivo antibacterial activities of CXD and CEX were compared using the systemic infection of mice -
with E. coli and K. pneumoniae. The EDsy values (mg/kg) of CXD were consistently less than those of
CEX.



