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Fig. 1 Phase-contrast micrographs ol Escherichia coli K-12
90 min. 180 min,

CXD
50 pz ml

C E.X
50 pg/ml

Fig. 2 Phase-contrast micrographs of [Sscherichia coli K-12
60 min. 150 min.

CXD
100 pg/ml

CE X
100 1g/ml
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Fig. 83 Effect of CXID) on viability of
Iocoli K-12
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Fig. 5 Untreated E. coli K-12 cells observed by
scanning electron microscope
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Fig. 6 Scanning electron micrograph of . coli
K-12 exposed to 1.56 pg/ml of CXD for
1 hour

Fig 8 Scanning electron micrograph of L. coli
K-12 exposed to 1.56 pg/ml of CXD for
4 hours
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Fig. 7 Scanning clectron micrograph of . coli
IX 12 exposed to 166 2 ml of CXD for
2 hours

Fig. 9 Scanning electron micrograph of . coli
K-12 exposed to 6.25 pg ml of CXD for
1 hour
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Fig. 10 Scanning clectron micrograph of /. coli
K12 exposed to 6.25 pg/ml of CX1) for
2 hours

AUG. 1980

Fig. 11 Scanning electron micrograph of [, coli
K 12 exposed o 6.25 pg/ml of CXD for
4 hours

Fig. 12 Scanning electron micrograph of . coli
K-12 exposed to 25 pg/ml of CXD for
1 hour
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Fig. 13 Scanning electron micrograph of E. coli
K-12 exposed to 25 ug ml of CXD for
2 hours
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Fig. 14 Scanning electron micrograph of K. coli
K-12 exposed to 25 pg/ml of CND for
4 hours

Fig. 16 Scanning electron micrograph of I. coli
K-12 exposed to 100pg/ml of CXD for
2 hours

2, 4 DR EF S E 150 JEREZ (LT, (R IR #%58
EEBITHIAKEFE LRI L, filament YR IERES
L7chs, RMHCIEHCELNA S NISH 5 T2,

Fig. 15, 16, 17 {2 CXD o 100 zg/ml 2 = L ¥h
L, 2, 4 05RIMEN] S 1 DIEREZALT, k3D L
NAEL T Spheroplast k% JZB L, FEH 2, 4 I

CHEMOTHERAPY 77

Fig. 16 Scanning clectron micrograph of I col/
K 12 exposed o 100pg/ml of CX1) for
1 hour

Fig. 17 Scanning electron micrograph of L. coli
K-12 exposed to 100ng/ml of CXD for
4 hours
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Fig. 18 Scanning clectron micrograph of . coli I'ig. 19 Scanning clectron micrograph of [ cofi
K 12 exposed to 1,56 pe/ml of CEX for K-12 exposed to 1,56 pg/ml of CEX for
1 hour

Fig. 20 Scanning electron micrograph of K. coli
K-12 exposed to 1.56 pg/ml of CEX for
1 hours

2 hours

L

4‘ g

Fig. 21 Scanning electron micrograph of E. coli
K-12 exposed to 6.25 pg ml of CEX for
1 hour
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Fig. 22 Scanning electron micrograph of . coli
K-12 exposed to 6.25 ug/ml of CEN for
2 hours

Fig. 24 Scanning electron micrograph of E. coli
K-12 exposed to 25 pg/ml of CEX for 1
hour
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Fig. 23 Scanning clectron micrograph of 1. cols
K12 exposed (o 6,25 pg/ml of CLEX for
| hours

Fig. 25 Scanning electron micrograph of E. coli
K-12 exposed to 25 pg/ml of CEX for 2
hours
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Fig. 26 Scanning clectron micrograph of K. coli
K-12 exposed to 25pg/ml of CEX for 4
hours

Fig. 28 Scanning electron micrograph of E. coli
K-12 exposed to 100 ug/ml of CEX for
2 hours
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Fig. 27 Scuanning electron micrograph of [ coli
K 12 exposed to 100 pg/ml of CEX for
1 hour

Fig. 29 Scanning electron micrograph of E. coli
K-12 exposed to 100 g ml of CEX for
4 hours
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Fig. 30 Fluorography showing competition of CXD and CED for
UC-labeled penicillin G binding in K. coli X 12
Protein
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Fig. 31 Fluorography showing competition of CGP-3940 and CEX for
14C-labeled penicillin G binding in E. coli K-12
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Table 1 Competition of antibiotics with *C-labeled
penicillin G for binding to PBPs in cytop-
lasmic membranes of E. coli K-12 in vitro

Concentration* of

PBP Cefro- . .

xadine Cefradine | Cephalexin | CGP-3940
1A | <0.20 0.23 <<0.20 <0.20
1Bs 2.9 >25 5.6 2.8
2 4.2 >25 7.9 9.0
3 0.6 0.9 0.52 0.25
4 1.4 2.3 0.68 0.74
5/6 | >25 >25 >25 >25

* Concentration as a molar ratio to “C-labeld pen-
icillin G required for 50% inhibition binding of
labeled penicillin G.
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STUDIES ON MECHANISM OF ANTIBACTERIAL ACTIVITY
OF CEFROXADINE (CGP-9000) ON ESCHERICHIA COLI

TakesH1 NisHINo, HiIRoYUKT OHWAKI, TaDASHI YOSHIMOTO,

Masako OHTsukl and Teruo TANINC

Department of Microbiology, Kyoto College of Pharmacy

The mechanism of antibacterial activity of Cefroxadine (CGP-9000, CXD) on Escherichia coli K-12 was
studied with reference to Cephalexin (CEX) and Cephradione (CED).

The antibacterial activity of CXD was much superior to those of CEX and CED when an inoculum size
was large. The morphological change of the organism was observed by a phase contrast microscope.
At concentrations of 25 and 50 #g/ml, CXD made the bacteria elongated and showed by far stronger
bacteriolytic activity than CEX or CED. At a concentration of 100 #g/ml, the organism was not almost elon-
gated, but showed a Spheroplast-like structure and was then lyzed. On the other hand. the bacteria exposed

to 100 zg/ml of CEX or CED did not exhibit a Spheroplast-like structure, showing only elongation.

These

morphological changes were observed stereoscopically by a scanning electron microscope.
Studies on penicillin binding proteins revealed that CXD had stronger affinity to 1Bs than CEX and CED.



