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Structure of CEC
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Cefazolin (CEZ), Cephalexin (CEX), Cephaloglycin
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gk 2 BEREI < H WL TREAFEER AL R, —F, &
\» CSase {EtE%xH 35 Cit. freundii GN 346 =5t L
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Table 1 MIC levels of CEC toward bacterial strains with p-lactamase activity

MIC (pg/ml)
Strain CEC CER CEZ

106 104a) 108 104a) 106 104a)

Cit. freundii GN 346 >1600 1600 >1600 800 >1600 1600

E. coli GN 5482 100 100 800 50 200 25

E. coli GN 5499 Rms 192+ 100 25 1600 100 100 50
E. coli W 3630 RGN 238+ 12.5 12.5 12.5 3.2 3.2 1.6
E. coli ML 1410 25 12.5 12.5 3.2 6.3 1.6

a) The inoculam size on agar plate

Fig. 1
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Survival curve of E.coli GN 5499 Rms 192+ by CEC (37°C)
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Fig.2 Survival curve of Cit. freundii GN 346 by CEC (37°C)
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Fig.4 Survival curve of E.coli W 3630 RGN 238+ by CEC (37°C)
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Table 2 Relative hydrolysis of CEC by p-lactamases
Specific activity
Enzyme from /mg of protein Substrate
PCase | CSase |CER| CEX | CEZ | CEG|CET | CEC |PC-G[AP; [PES, MCL
CSase
Pseud. aeruginosa GN 918 253 |100 16 | 368 1.6 93 | 117 18 0.9 0.09 0.02
Proteus vulgaris GN 76 189 100 (198 | 793 |1278 | 105 | 282 6.7 6.8 5.5 0.4
Cit. freundii GN 346 1177 100 38 | 205 0.3 17 11 1.7] 0.08 0.05 0.05
E.coli GN 5482 46 (100 18 | 236 1 99 89 20 0.6 0.3] 0.1
PCase
E.coli GN 5499 Rms 192+ | 1400 136 2 40 20 11 29 | 100 |105 28 1
E.coli W 3630 RGN 238* 11 118 17 | 238 15 18 78 100 505 176 142
Staph. aureus MS 9407 343 0.3 0.7 0.6 0.1} 0.2 0.2 100 [247 91 0.4

Rate of hydrolysis of cephalosporins and penicillins were expressed in per cent of hydrolysis of CER and
PC-G, respectively.

Fig.5 Therapeutic effect of CEC, CEZ and CER on
E. coli GN 5499 Rms 192* infection in mice
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Fig.6 Therapeutic effect of CEC, CEZ and CER
on Cit. freundii GN 346 infection in mice
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Fig.7 Therapeutic effect of CEC and CEZ on
E. coli ML 1410 infection in mice
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#iEdT % Cit. freundii GN 346 3 XU E.coli ML
1410 % ICR R~ v A% x4, CEC, CER & X1t
CEZ oiEHREZLEL, TOKEL Figs, 6, Ti©
&L, %7 Table 3 wE¥ L=, E.coli GN 5499 Rms
192* BPTIL 3 RAMCEBOBERHR O£ XRDL
it ote, Cit. freundii wwxi3 % CEC, CEZ & X
Ut CER o ED;, iz +hFHh 237mg/kgx3[E, 370
mg/kgx3 @ % hic 945mg/kgx3E T b CEC &
CEZ DCi3 BEROEZZBDORIL hr o Tohs, TWEH
& CER L OMCIFMEH#MCIEEOEVRADLR
720 E.coli ML 1410 %3 % CEZ ¥ X U8 CEC o
EDs iz Zhth 22mg/kgx3 [H3s XU 35mg/kgX
3ET CEC kb CEZ 3Rk E WA ELRTE
FMRHR BRI, BUEFEREC S WA
BROBBEND D LTV 2780,

Table 3 Therapeutic effect of CEC, CEZ and
CER on Escherichia and Citrobacter
infection in mice

- ; EDs,
Strain of bacteria Drug (mg/Kg)
E. coli GN 5482 CEZ 204} P>0.05

CEC | 361 }
CER | 249 J P>0.05
E. coli GN 5499 CEZ | 175, pv0 05
Rms 192+ CEC 238 }
CER | 334 J P>0.05
E. coli ML 1410 CEZ 22
ope 35} P>0.05
Cit. freundii GN 346 | CEZ v 370 P>0.05
CEC | 237 }
CER | 945 S P<0.05

ICR strain mice were infected with each micro-
organism and administered with each drug at 0,
4 and 20 h. Dose of drug shown in the table
is that of single injection.
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48 E. coli GN 5499 Rms 192+ DOEERIC L % ks
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WX > CHBTRER D DL D B EEL DR, TOHH
TSEBRHEETBETHA 5,

in vivo ‘TOHRFEZNRIL CSase EEE DB\ Cit. freun-
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fEvy 237mg/kgx3 A L7y, CEC 20D % DDEL
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ANTIMICROBIAL STUDIES IN VITRO AND IN VIVO WITH CEPHACETRILE
AGAINST B-LACTAMASE PRODUCING BACTERIA

SusuMU MITSUHASHI, YOSUKE SAWADA, SATONORI KURASHIGE and MASARU Tal

Department of Microbiology, School of Medicine, Gumma University

Cephacetrile (CEC), 7-cyanoacetamido-cephalosporanic acid, is a new cepharosporin active against many
gram-positive and gram-negative bacteria. The antimicrobial evaluation and stability against f-lactamases were
performed on CEC using Cefazolin (CEZ) and Cephaloridine (CER) as reference samples.

In in vitro experiments, antimicrobial and bactericidal activity of CEC were found to be of the same
order or slighly less to CEZ and CER against p-lactamase producing strains except Escherichia coli GN 5499
possessing Rms 192+,

CEC showed approximately 20 and 10 times higher resistance than CEZ and CER against the p-lactamase
legradation produced by Citrobacter freundii GN 346, however, no distinguish differences of hydrolysis rate
in other p-lactamases were observed.

In the experiments in wivo, the chemotherapeutic trials of experimental infections of Cit. freundii in mice
revealed the superiority of CEC to CER, however, the therapeutic effect of CEC against three strains of E.
coli was not effective comparing with those of both drug.



