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Table1l Antibacterial spectrum
Gram-positive bacteria

Test strain CXM CET ] CEZ
Staphylococcus aureus 209-P JC 0.78 0.19 0.19
Staphylococcus auveus Smith 1. 56 0.19 0.19
Staphylococcus aureus Terajima 1.56 0.78 0.78
Staphylococcus aureus Neumann 1.56 0.78 0.78
Staphylococcus aureus E-46 1.56 0.39 0.39
Staphylococcus aureus No.80 (PC-R) 1. 56 0.78 1.56
Staphylococcus epidermidis 3.13 0.78 0.78
Streptococcus pyogenes S-23 0.011 0.09 0.19
Streptococcus pyogenes Cook 0.011 0.19 0.19
Streptococcus faecalis >100 50 100
Streptococcus viridans 2100 100 100
Streptococcus pneumoniae type I 0.011 0.19 0.09
Streptococcus pneumoniae type Il 0.011 0.19 0.09
Streptococcus pneumoniae typell 0.011 0.19 0.19
Micrococcus luteus ATCC 9341 0.09 0.09 0.78
Bacillis subtilis ATTC 6633 1.56 0. 022 0.19
Bacillus anthracis 12.5 0.19 0.19
Corynebacterium diphtheriae 0.78 0.39 0.39
Clostridium tetani 0.19 0.19 0.19
Clostridium perfringens 3.13 3.13 1.56
MIC (ug/ml)
Fig. 2 Sensitivity distribution of clinical isolates Fig. 3 Sensitivity distribution of clinical isolates
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s Table 2 Antibacterial spectrum
Gram-negative bacteria

Test strain CXM CET CEZ
Neisseria gonorrhoeae 0. 022 0.39 0.39
Neisseria meningitidis 0.045 0.39 0.39
Escherichia coli NIH JC-2 6.25 25 3.13
Escherichia coli NIH 0.78 12.5 3.13
Citrobacter freundii NIH 10018-68 6. 25 >100 >100
Salmonella typhs T-287 0.78 0.78 0.78
Salmonella typhi 0-901 0.39 0.78 1.56
Salmonella paratyphi A 0.78 1.56 3.13
Salmonella paratyphi B 1. 56 1.56 3.13
Salmonella enteritidis 12.5 6.25 3.13
Shigella dysenteriae EW-T7 3.13 6.25 3.13
Shigella flexneri 2a EW-10 1. 56 6.25 1.56
Shigella boydii EW-28 3.13 25 3.13
Shigella sonnei EW-33 1.56 12.5 1.56
Klebsiella pneumoniae 0.78 3.13 3.13
Klebsiella pneumoniae NCTC 9632 1.56 3.13 6.25
Enterobacter cloacae NCTC 9394 12.5 >100 >100
Enterobacter aerogenes 6.25 >100 >100
Enterobacter aerogenes NCTC 1€026 50 >100 >100
Hafnia alvei NCTC 9540 50 >100 >100
Serratia marcescens IFO 3736 >100 >100 >100
Proteus vulgaris 0X-19 25 >100 >100
Proteus mirabilis 1287 0.39 3.13 6.25
Proteus morganii Kono 50 >100 >100
Proteus rettgeri NIH 96 <0.19 >100 >100
Proteus inconstans NIH 118 12.5 >100 >100
Pseudomonas aeruginosa No. 12 >100 >100 >100
Pseudomonas aeruginosa Nc-5 >100 >100 >100

MIC (zg/ml)

Fig.4 Cross sensitivity (10%cells/ml) S. aureus 51 strains
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Fig.5 Sensitivity distribution of clinical isolates
Neisseria gonorrhoeae 20 strains (108 cells/
ml)
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12.5 ug/ml &, CET (3 0.78~25 ug/ml, CEZ 3 0.78
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&% Fig. 2~30 /R Lo

Neisseria gonorrhoeae 20 strains

MIC (pug/ml) MIC (pg/ml)
6.25 1 6.25
. 1 1|2 1
1.56 2|3 1.56 1{1]3
1 2 1 1
[ N
039021 90.39) 2 |1
(8]
(8]
1
0.09 2 0.09
1 3
<0.022| 4 <0.022| ,2
<0.022 0.09 0.39 1.56  6.25 <0.022 0.09 0.39 1.56 6.25
CXM MIC (ug/ml) CXM MIC (ug/ml)



VOL. 27 S—6

CHEMOTHERAPY

37

Fig.7 Sensitivity distribution of clinical isolates
Escherichia coli 62 strains (10%cells/m])
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Fig.8 Sensitivity distribution of clinical isolates
Escherichia coli 62 strains (10°cells/ml)
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Fig.9 Cross sensitivity (10%cells/ml) Escherichia coli 62 strains
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Fig. 10 Sensitivity distribution of clinical isolates
Klebsiella pneumoniae 40 strains (10%cells/

Fig.11 Sensitivity distribution of clinical isolates
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Fig. 12 Cross sensitivity (10%cells/ml) Klebsiella pneumoniae 40 strains
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Fig.13 Sensitivity distribution of clinical isolates
Enterobacter sp. 13 strains (10%cells/ml)
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Fig. 14 Sensitivity distribution of clinical isolates
Enterobacter sp. 18 strains (10°cells/ml)
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Fig. 15 Cross senéitivity (108cells/ml) Enterobacter sp. 13 strain
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Fig. 16 Sensitivity distribution of clinical isolates
Serratia marcescens 54 strains (10%cells/ml)
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Fig.17 Sensitivity distribution of clinical isolates
Servatia marcescens 54 strains (10°cells/ml)
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Fig. 18 Cross sensitivity (10%cells/ml) Serratia marcescens 54 strains
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Fig. 19 Sensitivity distribution of clinical isolates
Proteus vulgaris 27 strains (10%cells/ml)
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Fig.20 Sensitivity distribution of clinical isolates
Proteus vulgaris 27 strains (10%cells/ml)
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Fig. 21 Cross sensitivity (10%cells/ml) Proteus vulgaris 27 strains
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Fig. 22 Sensitivity distribution of clinical isolates
Proteus mirabilis 24 strains (10%cells/ml)
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Fig 23 Sensitivity distribution of clinical isolates
Proteus mirabilis 24 strains (10%cells/ml)
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Fig. 25 Sensitivity distribution of clinical isolates
Proteus morganii 27 strains (10%cells/ml)
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Fig. 26 Senasitivity distribution of clinical isolates
Proteus morganii 27 strains (10%cells/ml)
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Fig. 27 Cross sensitivity (10%cells/ml) Proteus morganii 27 strains
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Fig. 28 Sensitivity distribution of clinical isolates

Proteus rettgers 13 strains (10° cells/ml)
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Fig. 20 Sensitivity distribution of clinical isolates
Proteus rettgeri 13 strains (10° cells/ml)
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Table 3(a) Influence of pH on the antibacterial

Table 3(c) Influence of inoculum size on the

activity antibacterial activity
. Inoculum
Organism | pH | CXM | CET | CEz Organism size | CXM | CET |CEZ
(cells/ml)
9 1.56 | 0.19 0.39
8 Lss| 019 0.19 5.0x10° | 3.13 0.39| 0239
S. aureus ' ' S. aureus 5.0X10° | 1.56 0.19| 0.39
209-P JC To| LX) 00 ) 008 209-P JC 10 0.78| 0.19| 0.19
6 | 039 0045 | 0.09 ) Tl omsl oosl o
5 | <0.09 | £0.022 | 0.022 5.0x10 ' : )
T
° 513 | 50 125 . 1.1x10" | 25 50 6.25
E. coli 1.1Xx10° | 12.5 50 3.13
. 8 3.13 | 25 6.25
E. coli NIH JC-2 1.1x10° | 6.25| 25 3.13
NIH JC-2 7 6.25 | 25 3.13 |6 125 313
6 | 125 | 125 3.13 1.1x10°| 6.25 ; :
5 | 12.5 6.25 1.56 2.2x10" | 25 25 25
(]
9 3.13| 6.25 |12.5 K. pneumoniae 2.2 xios 12.5 12.5 1;‘ 53
8 s13| 625 |125 z.leo‘ 3.13 6. 25 .1
K. pneumoniae | 7 3.13 6.25 6.25 2.2x10° | 3.13 3.13 313
6 6.25 | 12.5 6. 25 1.2x107 | 12.5 [>100 100
5 50 12.5 6.25 P. mirabilis 1.2X10% | 0.78 12.5 12.5
7 . 5| 0. ' .
. 03| 128 - 128 1 2:10‘ 0.78 6.25| 6.25
S 8 07| 625 |125 1.2X10* | 0.39 3.13| 6.25
12;87 7 0.78| 6.25 6.25 MIC (u4g/ml)
6 0-7: Gzz 6.25 CXM DHEHHERT S LBELTVWBMEE, bh
5 | 156] 6 6.25 Hip 10%cells/ml & 10%ells/ml T, LEEES
MIC (ug/ml) BYLILBEREIXBERITFL R BI LN
'c'gf:-o
Table 3(b) Influence of horse serum on the 3. HEICRIEFTERFOESE
antibacterial activity Staphylococcus aureus 209-P JC, Escherichia coli
Organism | soe | cxM | cET | cEZ NIH JC-2, Klebsiella pneumoniae, Proteus mirabilis
0, . " .
(%) 1287 gy AW THEMCRIZTHpH, B mEwm,
0 0.78 | 0.19 | 0.19 BIVBEEHEROEBIZ OV TR LicikE % Table3
S. aureus 10 0.78 0.19 0.19 WiRLio a) ok pH 0B® T3 Staphylococcus
209-P JC 25 | 0.78 ) 0.39 1 039 4,005 200-P JC 044, CXM, CET, CEZ & §ic ik
50 1.56 | 0.78 | 0.39 . L
P THE S DOBEEMN D bz, Escherichia coli NIH
0 6.25 | 12.5 | 1.56 JC-2, Klebsiella pneumoniae, Proteus mirabilis1287
E. coli 10 6.25 |25 3.13 DBEETIE CXM TiZ 7L 2 )V flCHEIMNBITFE It
NIH JC-2 25 1125 125 1: 25 ~7cht, CET,CEZ TRBUMTRITLILSD, BEA
50 |25 50 . . )
EEENRBZ LR oo b) OEMERNOKBE I
0 313 6.25 | 3.13 miEOFMENHT L CXM, CET, CEZ \WFhoitk
K. pneumoniae 10 313 | 625 | 313 CEWTHHENORENED LI, ¢) OBEEE
%5 | 313 6.25 ) 313 DHETIE, CXM,CET, CEZ & L BME RN HT L H
50 | 625 |12.5 | 625 ECEB R 2V}, Staphylococcus aureus 209-P IC,
0 0.78 6. 25 6. 25 Escherichia coli NIH JC-2, Klebsiella pneumoniae
P. mirabilis 10 0.78 | 6.25 |12.5 DHERIL 2~ S EBECHENORMIEINTED bt
1287 25 1.56 | 6.25 |12.5 Proteus mirabilis 1287 OBARIHEH OB E I K
50 3.13 [12.5 |25

MIC (u#g/ml)

&<, 10*~107cells/ml DRTC 16~>32 {£DEEH T

-1
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Fig. 31(a) Bactericidal effect of CXM against
E. coli No. 29
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Fig. 31(b) Bactericidal effect of CET against
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Fig. 31(c) Bactericidal effect of CEZ against

E. coli No.29
= Drug Cont.
5 10° 0.78 ﬂg/mL
T | AT
= 10°
5
S
= 10 h \‘\§.13 ug/ml
) S~ TT—
2l TN 6.25 ug/ml
]
> 12.5 pg/ml
10°
\—;|_1 ) N
-3 0 1 2 4 6

Time (hr.)

4. REBMER
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+% MIC % CXM ¢ 12.5 ug/ml, CET T 6.25 ug/
ml, CEZ T 3.13 ug/ml Thbh, stgplizlo 2.0
107cells/ml TEh £h o ftyt MIC i % Lic 1/2
4, 2, 4 i 2%, XTOREDELBRHLIZLOT
BBHo WTFHOEM A 2285 b IEME 6 HH
FCIENIG IS Ut B TE R A s D htso

b) Escherichia coli ST-0198 D&

Escherichia coli ST-0198 o xf#thik o> 1.5x10°
cells/ml T# « Dy Rdiziim+ MIC BE & £ D
1/2, 5, 10fTEEM &, 4050 7/ R ENEL
ToAER A Fig 32 ThH B, CXM, CET, CEZ {Ffl CillE
WIS U O R BL A b B 2 LD T E T2,

c) Klebsiella pneumoniae D&

b) OBE LD kTS Eo 6.0.210%cel-
Is/ml T ZAFN 2R Fy @i Fig 33 TH5H, CXM
DAz Fig. 33(a) it Xk 51 MIC BEEfER <12
HEEM I ER Liler b, 10MIC #EEA T2 1
B A LR REEAA R bR, 18EB Tiivwtho
BECECTHREFALZRDD I LLTE LT,
(b)o CET Tix\W¥FhoiEio. - TLREFHNE
dbhtop 1/2~5 MIC @A Tiz(a)Dn CXM &
H1BME X CORBEFRREDd bR 5T, ()D
CEZ{FR T It U REHEN D Hh, 18R]
HoYUETI 3EMTEMNED NI,

5. TV ARLKTIMERE IVUBEAEE

<w A1z CXM,CET,CEZ # 1mg/mouse FF&5
LicHaomiEss X OHE, T R BERo®#
B LicBiffss, Fig34 T3 2, CXM it (a)
CRTERD, EMEEE 15 irH CRAsE 173.5
uglg wRL, KTHO 117.1 ug/g, fmFo 58 ug/
ml, fhio 24.5 ug/g, BOIET, 120 F#HEiIVTho
BB WTL CXM #JUETHZ LR TER 5T
CET 0B &Ik 3EFRLEVEA LB LR 5 -
7228 CET oBfTOIRE, m#s B il B Th-
7o CEZ T2, 15 St — 27 »38»Hh, B0 158.6
uglg, MmiEo 111.3 ug/ml, FFo 59.9 ug/g, o 17.8
tglg, B0 10.6 ug/lg TH o7,

UE, CXM TELRIBAULT T2 RYAN 59518
HL TS mouse TITHMiEPRS LUBERNEEL
—&L, % I miE i BROIRCBANRFTH-
2o

6. v AEBHYRYIECK T D EEDE

CET, CEZ RExHEcx+5 CXM 0B E o it
Streptococcus pneumoniae type 111, Escherichia coli
No. 29, Escherichia coli ST-0198, Klebsiella pneu-
moniae %, CET,CEZ MEEic 325 CXM D
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Fig.32 (a)Effect of CXM on viability of E. coli ST-0198, (b)Effect of CET on viability of E. coli ST-

0198, (c)Effect of CEZ on viability of E. coli ST-0198
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Fig. 33 (a)Effect of CXM on viability of K. pneumoniae, (b)Effect of CET on viability of K. pneumoniae,
(c)Effect of CEZ on viability of K. pneumoniae
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Fig. 34 Serum and tissues levels after s.c.administration in mice
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Table 4 Protecting effect of CXM, CET and CEZ

against experimental mice infections

MIC (ug/ml) Inoculum size i ED;,(mg/mouse)
Challenge strain - T epr T n T Cells) | aus T e ng“—
CXM | CET CEZ LDy, mouse) | CXM | EE‘_,. (CEZ
S. pneumoniae 1 0.011 0.19 0.19 500 — 19 | 7.8 3.0
E. coli No. 21 3.13 400 200 12 | 2.1X10" | 0.25 | 7.3 2.0
E. coli No. 29 12.5 6. 25 3.13 100 | 1.0 ~10° ‘ 0.12 ; 0.65 0.21
E. coli ST-0198 1.56 3.13 1.56 60 | 8.0-10° ‘ 0.028 ’ 0.36 0.13
K. pneumoniae 0.78 3.13 3.13 5,000 | 5.5.-10° ‘ 2.9 | 12 ( 3.5
K. pneumoniae 138 50 >800 >800 70 | 2.5-°107 | 0 38 l 11 3.1
S. marcescens T-55 100 > 800 >800 400 | 4.5-10° 9.2 ‘ >32 >32
P. morganii 101 25 > 800 >800 100 | 5.0-10° | 0.38 [ 26 3.3
By x Escherichia coli No.21, Klebsiella pneu- 4) GEORGE, W.L.; R.P.LEWIS & R.D. MEYER :
moniae 138, Serratia marcescens T-55, Proteus Susce.ptib]iolit).'“?f ceghalothi;—resis{tant gram-
.. _ . negative bacilli to piperacillin, cefuroxime,
morganii 10105+ 8 B Fk % AV THIRT L 7oAt Table and other selected antibiotics. Antimicrob.
4 TH%Bo FFD MIC i1 10°cells/ml TR} DK T, Agent Chemother. 13 : 484~489, 1978
PEEERIREG D LDy &~ A M b O RN A 5) RICHMOND, M.D.& S. WOTTON : Comparative
EbL, EEEE EDs TrL1, CET,CEZ R study of seven cephalosporins: Susceptibility
. to beta-lactamases and ability to penetrate
BRI CXM 2 CET LH#T 5 & 4.1~ the surface layers of Escherichia coli. Anti-
12.91%, CEZ L H#iT5 & 1.2~4. 6 fERIFIefE R L microb. Agent Chemother. 10 : 219~222, 1976
o —#, CET, CEZ ittt iz, CXM iz CET 6) RYAN, D.M.; C.H. O'CALLAGHAN & P. W.
20~68.4 {4, CEZ T 81T hiBBE % 7 L 7o MUGGLETON:Cefuroxime, a new cephalosporin
. e s e 1 e antibiotic : activity in vivo. Antimicrob. Agent
CXM % in vitro [ in vivo L BLTHF Chie Chemother. 9 : 520~525, 1976 ¢
BATT T LwiB, in vivo TOXRUL, RYAN H0 7) FoorDp, R. D. : Cefuroxime : Human pharma-
#|EY L REE, CET, CEZ MBI\ THIZEN TH cokinetics. Antimicrob. Agent Chemother. 9 :
ot 741~747, 1976
_ 8) TRER=, HUETFIE, MEFR, {LR¥EF, XH
X LS H, BEEBT, REMEZE, FA%ER, FEF
1) O’CALLAGHAN, C. H.; R. B. SYKES, D. M. RYAN, B’EbEE, RINBT, FOLTF, WX %£:
R.D. FOORD & P. W. MUGGLETON:Cefuroxime, 4 i CephalosporinC-cephalothin, cephaloridine
a new cephalosporin antibiotic. J. Antibiotics. B3 5 WP, J. Antibiotics ser. B 18 :
29 : 29~.37, 1976 431~438, 1965
2) O’CALLAGHAN, C.H.;R. B. SYKES, A.GRIFFITHS 9) HRBE, IFETF, KHET, HRRE: 6K
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BACTERIOLOGICAL EVALUATION OF A NEW
CEPHALOSPORIN, CEFUROXIME
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Department of Microbiology, Kyoto College of Pharmacy

The bacteriological evaluation of cefuroxime, a new cephalosporin antibiotic, was studied in com-
parison with cephalothin and cefazolin. The following results were obtained.

1. Cefuroxime showed a broad antibacterial spectrum against Gram-positive and Gram-negative
bacteria as well as cephalothin and cefazolin, and its antibacterial activity was especially superior
against Gram-negative bacteria.

2. As to the sensitivity distribution in clinical isolates, cefuroxime was stronger in activity than
cephalothin and cefazolin against Gram-negative bacteria, especially indole-positive Profeus species,
while slightly inferior to cephalothin and cefazolin against staphylococci.

3. As to the influence of various factors upon antibacterial activity against Gram-negative bacteria,
the activities of cephalothin and cefazolin increased at low pH, while the activity of cefuroxime was
enhanced at high pH.

4. Influence of the drugs on the growth curve of Escherichia coli and Klebsiella pneumoniae was
studied in the aspect of bactericidal action. The three drugs all proved dose-related bactericidal
effect, and a difference was noted in short time bactericidal rate with Klebsiella pneumoniae.

5. As to the serum and organ levels of cefuroxime in mouse, each organ showed the peak of the
drug level in 15 minutes, concentration being high in kidney, liver, serum,lung and spleen in order.

6. Protective effect of the drug was studied in experimental mice infections with Streptococcus
pneumoniae, Escherichia coli and Klebsiella pneumoniae, and cefuroxime proved more effective than
the other two drugs. Against cephalothin and cefazolin resistant strains, the protective effect of ce-
furoxime was further superior to that of cephalothin and cefazolin.



