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Table 1 Antibacterial spectra of CTRX, CMX, CTX, LMOX and CAZ against standard strains of bacteria
Inoculum size: 108 calls/ml
MIC (ug/ml)
Organism
CTRX CMX CTX LMOX CAZ

S. aureus 209P 3.12 1.56 1.56 6.25 125

S. epidermidis ATCC 12228 0.78 0.19 ‘ 0.39 6.25 3.12

B. subtilis ATCC 6633 1.56 12.5 12.5 ‘ 12.5 >100

E. coli NIHJ JC-2 £0.025 £0.025 0.19 | 0.05 0.1

K. pneumoniae ATCC 10031 £0.025 £0.025 £0.025 " 0.1 0.05

K. oxytoca 1004 0.39 0.19 1.56 | 0.19 ‘ 0.19

S. flexneri 103R 0.19 £0.025 | 0.19 0.39 0.19

S. typhi S60 0.19 019 | 019 | 019 | 156

S. paratyphi B 0.05 0.1 ’ 0.19 0.19 ; 0.1

S. enteritidis M-11 0.05 0.1 0.39 0.1 | 0.19

P. mirabilis ATCC 21100 £0.025 £0.025 [ 0.1 | 0.1 | £0.025

P. vulgaris IFO 3851 0.39 3.12 : 1.56 0.1 ‘ 0.05

M. morganii IFO 3848 0.78 1.56 ‘ 0.1 ‘ 0.1 | <0.025

P. rettgeri IFO 13501 | £0.025 £0.025 [ 0.1 0.1 £0.025

P. inconstans IFO 12930 6.25 25 ! 25 25 25

C. freundi GN 346 50 12.5 | 12.5 6.25 100

E. cloacae No. 1 25 3.12 50 ‘ 25 50

S. marcescens IFO 12648 ' >100 >100 | 100 ‘ 100 >100

Y. enterocolitca 2 ‘ 0.39 1.56 1.56 3.12 100

P. aeruginosa IFO 3445 50 100 . >100 100 100

P. cepacia TMS 211 50 25 ‘ 25 | >100 50

P. maltophilia 11D1167 >100 >100 >100 L 100 100

P. putida ATCC 17464 25 25 50 100 3.12

P. fluorescens IFO 3081 0.39 1.56 1.56 0.1 0.1

A. calcoaceticus NCTC 7844 ‘ 100 S0 | 25 >100 100

A. faecalis NCTC 655 | 100 100 1.56 ‘ >100 100

A. xylosoxidans TMS 73 100 >100 100 >100 >100

F. meningosepticum TMS461 100 50 | 100 ‘ >100 100
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Table 2 Antibacterial spectra of CTRX, CMX, CTX, LMOX and CAZ against standard strains of bacteria

Inoculum size: 10° cells/ml

MIC (ug/ml)
Organism |

CTRX CMX I CTX LMOX CAZ
S. aureus 209P 1.56 0.78 1 0.78 6.25 6.25
S. epidermidis ATCC 12228 0.39 009 | 019 6.25 1.56
B. subtilis ATCC 6633 0.39 6.25 6.25 12.5 50
E. coli NIHJ JC-2 <0.025 <0025 | <0.025 0.05 0.05
K. pneumoniae ATCC 10031 £0.025 £0.025 <0.025 0.1 0.05
K. oxytoca 1004 <£0.025 £0.025 <0.025 0.05 0.05
S. flexneri 103R 0.05 £0.025 <£0.025 0.19 0.1
S. typhi S60 0.05 0.05 £0.025 0.1 f 0.05
S. paratyphi B £0.025 0.05 <£0.025 0.1 | 0.1
S. enteritidis M-11 0.05 0.1 0.05 0.05 0.19
P. mirabilis ATCC 21100 £0.025 £0.025 | <0.025 £0.025 ‘ £0.025
P. vulgaris IFO 3851 £0.025 <0.025 | £0.025 0.05 £0.025
M. morganii IFO 3848 £0.025 £0.025 | <0.025 0.05 £0.025
P. rettgeri IFO 13501 | £0.025 £0.025 <£0.025 0.1 £0.025
P. inconstans IFO 12930 ‘ 0.1 0.1 0.1 0.05 0.19
C. freundii GN346 25 } 6.25 6.25 0.78 50
E. cloacae No. 1 | 0.1 ‘ 0.05 ‘ 0.1 0.05 0.1
S. marcescens IFO 12648 | 0.1 0.1 ‘ 0.1 0.1 0.1
Y. enterocolitca 2 ‘ 0.1 0.1 0.39 0.19 0.78
P. aeruginosa IFO 3445 12.5 6.25 12.5 3.12 0.78
P. cepacia TMS 211 12.5 ‘ 12.5 6.25 >100 50
P. maltophilia 11D1167 >100 100 100 ( 6.25 50
P. putida ATCC 17464 12.5 12.5 25 | 50 1.56
P. fluorescens 1FO 3081 0.19 | 1.56 ; 0.78 ! 0.1 0.1
A. calcoaceticus NCTC 7844 25 | 12.5 1 25 12.5 6.25
A. faecalis NCTC 655 0.39 1.56 ‘ 1.56 0.05 3.12
A. xylosoxidans TMS 73 25 50 j 50 3.12 12.5
F. meningosepticum TMS 461 0.78 ‘ 1.56 ! 1.56 12.5 6.25
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Table 3 Antibacterial spectra of CTRX, CMX, CTX, LMOX and CAZ against anaerobic bacteria

Inoculum size: 10® cells/ml

MIC (ug/ml)
Organisms

CTRX CMX CTX LMOX CAZ
B. fragilis GM7004 >100 >100 >100 6.25 >100
B. fragilis TMS26 >100 >100 100 6.25 >100
B. thetaiotaomicron WAL3304 0.78 0.39 0.78 1.56 12.5
B. thetaiotaomicron TMS126 >100 >100 >100 >100 >100
B. distasonis TMS58 50 50 100 6.25 50
B. distasonis TMS128 50 >100 >100 >100 50
B. vulgatus ATCC 29327 <0.19 0.78 0.78 1.56 12.5
B. vulgatus TMS 129 50 25 >100 50 50
F. necrophorum TMS82 100 >100 >100 >100 >100
F. varium TMS112 0.39 0.78 0.78 3.12 12.5
F. nucleatum TMS110 6.25 | 6.25 6.25 25 50
P. prevotii GM1001 0.78 0.78 0.78 0.78 25
P. variavilis GM1002 3.12 3.12 6.25 0.78 50
P. asaccharolyticus GM1003 £0.19 0.39 £0.19 3.12 1.56
P. asaccharolyticus TMS83 £0.19 £0.19 <£0.19 £0.19 0.39
P. magnus ATCC 14956 1.56 1.56 6.25 0.78 12.5
E. limosum GM1005 0.78 0.39 0.39 6.25 1.56
E. aerofaciens TMS121 3.12 1.56 3.12 25 25
C. sporogenes TMS118 3.12 3.12 6.25 0.78 25
C. botulinum type A 3.12 1.56 6.25 0.78 50
C. botulinum type B 3.12 1.56 12.5 0.39 S0
C. botulinum type E 0.78 0.78 1.56 <0.19 25
C. botulinum type F <0.19 <0.19 1.56 12.5 1.56
C. perfringens ATCC 13123 6.25 1.56 1.56 12.5 50
C. perfringens GM1006 6.25 3.12 3.12 0.78 6.25
C. difficile No. 11011 25 25 50 50 50
C. difficile TMS29 12.5 25 50 100 50
C. tetani TMS89 1.56 0.78 0.39 3.12 1.56
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Table 4 Antibacterial spectra of CTRX, CMX, CTX, LMOX and CAZ against anaerobic bacteria

Inoculum size: 10° cells/ml

MIC (ug/ml)
Organisms

CTRX CMX CTX LMOX CAZ
B. fragilis GM7004 25 >100 100 6.25 >100
B. fragilis TMS26 50 50 25 6.25 >100
B. thetaiotaomicron WAL3304 0.39 0.39 0.39 0.78 12.5
B. thetaiotaomicron TMS126 100 100 100 25 >100
B. distasonis TMS58 25 25 25 0.39 25
B. distasonis TMS128 6.25 6.25 3.12 £0.19 25
B. vulgatus ATCC 29327 <0.19 0.78 £0.19 0.78 12.5
B. vulgatus TMS129 3.12 3.12 3.12 £0.19 25
F. necrophorum TMS82 3.12 3.12 6.25 3.12 100
F. varium TMS112 £0.19 0.78 £0.19 12.5 125
F. nucleatum TMS110 312 | 1.56 1.56 12.5 12.5
P. prevotii GM1001 0.39 0.78 0.39 0.78 12.5
P. variavilis GM1002 1.56 1.56 1.56 0.78 6.25
P. asaccharolyticus GM1003 £0.19 <£0.19 £0.19 3.12 1.56
P. asaccharolyticus TMS83 £0.19 £0.19 £0.19 <0.19 0.39
P. magnus ATCC 14956 1.56 0.78 1.56 0.78 6.25
E. limosum GM1005 £0.19 £0.19 | £0.19 6.25 1.56
E. aerofaciens TMS121 3.12 078 | 1.56 12.5 12.5
C. sporogenes TMS118 1.56 1.56 1.56 0.78 12.5
C. botulinum type A 3.12 1.56 3.12 0.39 50
C. botulinum type B 1.56 1.56 3.12 0.39 25
C. botulinum type E 0.78 0.39 0.39 £0.19 \ 12.5
C. botulinum type F £0.19 <£0.19 1.56 <019 | 1.56
C. perfringens ATCC 13123 3.12 1.56 0.78 6.25 12.5
C. perfringens GM1006 3.12 1.56 1.56 <0.19 3.12
C. difficile No. 11011 12.5 25 50 50 50
C. difficile TMS29 12.5 25 50 50 50
C. tetani TMS89 0.78 0.39 0.39 1.56 0.78
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Fig. I Sensitivity distribution of clinical isolates S. aureus 24 strains
o, Inoculum size 10¥cells/ml (o 106 cells/ml
7o) i’ . A
100- 100+ e
CTRX
1 o——o CMX
o---o(CTX
50 307 A——8 LMOX
{ & —--4CAZ
] )
I
4 1 ]
[}
ug/ml) =0.19 0.78 302 12.5 50 >100
Drug 0.39 1. 56 6.25 25 100
CTRX 16 7 I 2 2
CMX 1 16 6 | 1 7 14 | |
CTX 8 14 1 1 19 4 |
LMOX 17 6 | 1 18 4 1
CAZ 10 9 4 I 1175 !
Fig. 2 Sensitivity distribution of clinical isolates S. epidermidis 20 strains
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7z
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CTRX | 2 9 | | 2 | 3 3 2 7 3 2 2 |
CMX 2 | 6 4 | | | 1 2 ] 3 4 4 3 | 2 2 1
CTX 3 4 6 1 | 5 2 2 3 | 1 I | 2
LMOX | 7 4 4 4 211 4 | 2
CAZ | 4 7 | 3 4 2 S 0 2 2 2 l *J
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Fig. 3 Sensitivity distribution of clinical isolates S. faecalis 14 strains
(0,) Inoculum size 10%cells/ml (o, 10 cells /ml
1001 1004
CTRX
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] ---—-8(TX
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] ] a---ACA/
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w019 0 78 302 12.5 <0.19 078 302 125 50 > 100
Drug 0.39 .56 6.25 25 0.39 156 6,25 25 100
CTRX 14 | 4 9
CMX | 13 | 310
(TX INE 6 ¥
LMOX 14 14
CAZ 14 14
Fig. 4 Sensitivity distribution of clinical isolates E. coli 40 strains
Inoculum size 10% cells ml 100 cells ml
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o0——o (CMX
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&H—48 1 MOX
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CTRX | 3 6 N 6 9 7 2 | 29 11
CMX S | 2 12 6 2 1 N 40
cTX | 2 4 9 9 10 S 2
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Fig. 5 Sensitivity distribution of clinical isolates K. pneumoniae 40 strains
(%) Inoculum size 10%cells/m 100 cells/ml
1004
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] 1 o——o0CMX
*--—8(CTX
501 501 &AL MOX
] & -4 CAZ
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CTRX 27 s 1w 2 7 7 29 8 1 | |
CMX 29 6 4 8 9 2 34 3 | 2
CTX 12 4 6 12 9 5 | 38 2
LMOX 2 4 3 2 7 12 10 31 S | ! 2
CAzZ |2 27 6 12 8 3 25 505 4
Fig. 6 Sensitivity distribution of clinical isolates P. mirabilis 20 strains
(o)) Inoculum size 10%cells/ml 106 cells/ml
%
100}
4
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1 CTRX
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*---9CTX
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Drug 0.05 0.19 0.78 312 125 SO0 >100 0.05 0.19 0.78 312 12.5 50 >100|
CTRX | 2 32 0 1 1 3 6 1 17 3
CMX 2 9 4 I 4 14 5 1
CTX 2 S0 1l 9 I
LMOX | 11 2 3 3 3 4 2 19 1
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Fig. 7 Sensitivity distribution of clinical

1solates P. vulgaris 20strains

Inoculum size 10% cells/ml 100 cells/ml
(%) (%)
1007 1001
50 504
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o——o (CMX
*----8(TX
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A ---ACAZ
w0050 1 039 156 625 25 100 <0050 1 039 1.5 625 25 100
Drup 0.05 019 0.78 312 125 SO >100 0.05 0.19 0.78 312 125 50 >100
CTRX 3 1 17 8 2 g8 12 1 1 202 1
CMX I3 115 1 5 4 3 2 4 |
CTX | 12 1 312 2 8 12 1 1 2 2 1
LMOX [ S 2 3010 31 6 13 1
CAZ 5 202 2 1 3 12 9 2 5 1
Fig. 8 Sensitivity distribution of clinical isolates M morganii 20 strains
Inoculum size 10® cells/ml 10 cells /ml
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100- A
e
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1 L——8 L MOX
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A ’
wm (<0050 1 039 156 625 25 100 <0050 1 039 1% 625 25 100
Dru 0.05 019 078 312 125 50 > 100 0.05 019 078 312 125 50 > 100
g
CTRX 1 13 4 [ 14 3 12
CMX 2 2 34 3 2 | 11 S | N |
CTX 2 35 2 2 4 [ 7 3 5 2 2
LMOX | 33 6 | 4 13 |
CAZ 4 2 4 4 3 1 2 s 2 7 21 2




48 CHEMOTHERAPY OCT. 1984
Fig. 9 Sensitivity distribution of clinical isolates P. rettgeri 20 strains
Inoculum size 108 cells/ml 106 cells/ml
(%) (%)
1004 100+
] CTRX
50 504 CMX
] 1 o---o(CTX
] d H——0 LMOX
A -—--ACAZ
(<0 0350 1 039 1.5 625 25 100 <0001 039 156 625 25 100
Drug 0.05 0.19 0.78 312 12.5§ 50 >100 0.05 0.19 0.78 312 125 50 >100
CTRX 202 2 4 1 1 1 6 14 1 3 2
CMX 1 2 24 1 3 6 S 7 13 3
CTX 1 27 5 6 72 1 3 1
LMOX 11 4 1 4 1 7 S 8 3 2 1
CAZ | 6 13 1 S 3 4 3 4
Fig. 10 Sensitivity distribution of clinical isolates P. inconstans 20 strains
Inoculum size 10¥ cells/ml 10 cells /ml
(%)
1004
504 CTRX
o——o0 CMX
| *---9(CTX
LH——0 LMOX
A -—--4ACAZ
w0 00501 039 156 6.25 25 100 <0050 1 039 1.5 625 25 100
Drug 0.05 0.19 0.78 312 125 50 >100 0.05 0.19 0.78 312 125 50 >100
CTRX o2 2 3 18 1 I
CMX 3705 203 4 20 |
CTX | I 1 4 4 9 8 7 2 13
LMOX 14 5 4 4 | 6 6 8
CAZ I 1 4 6 6 [ 27 6 3 2
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Fig. 11 Sensitivity distribution of clinical isolates E. cloacae 20 strains

(9,) Inoculum size 10*cells/ml > 100 cells ‘'ml
1001 1004
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1 ” o———o0 CMX
4 | *----90(CTX
! o6—0 LMOX
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b 1 4
)
*

AmM<019 0.7 32 12 s s >100 <019 0.78 312 125 50 >100
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CTRX 2 2 1 3 [ 15 3 | |
CMX | | 2 I 4 5 2 4 17 3
CTX | | 1 3 2 3 N 4 16 | | | !

LMOX 2 | 2 6 16 2 | |
CAZ | S 4 4 2 4 8 1l |
Fig. 12 Sensitivity distribution of clinical isolates C. freundii 8 strains
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Fig. 13 Sensitivity distribution of clinical isolates S. marcescens 20 strains
(0, Inoculum size 10% cells ml o) 10 cells /ml
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Fig. 14 Sensitivity distribution of clinical isolates P. aeruginosa 20 strains
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Fig. 15
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Sensitivity distribution of clinical isolates P. cepacia 12 strains
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Fig. 16 Sensitivity distribution of clinical isolates P. maltophilia 20 strains
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Fig. 17 Sensitivity distribution of clinical isolates A. calcoaceticus 20 strains
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Fig. I8 Sensitivity distribution of clinical isolates A. xylosoxidans 10 strains
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Fig. 19 Sensitivity distribution of clinical isolates A. faecalis
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Fig. 20 Sensitivity distribution of clinical 1solates F. meningosepticum 7 strains
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Fig. 21 Sensitivity distribution of clinical isolates B. fragilis 27 strains
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Fig. 24 Bactericidal activity of CTRX and CMX against E. coli Cl1
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Fig. 25 Bactericidal activity of CTX and LMOX against £. coli Cl1
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Fig. 26 Bactericidal activity of CAZ against LT BEELRIZIIALETH - 72,
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Table 5 Therapeutic effect of CTRX and related antibacterial drugs on experimental infection in mice

E. coliCl11
Administration MIC (ug/ml) ED
Antibiotic C(il:ﬂu:/n "%2 ‘?S%s)e m?‘zm Route | Number i‘?ég?ﬁt;‘: 10® 10¢ (mgfmoise)

CTRX 1.2x 10° + s.C. 1 1 0.19 0.05 (0.000(1)4020&3)0025)
CMX 1.2 x 10° + S.C. 1 1 £0.025 | £0.025 (0.000(7)'0213.0018)
CTX 12X 10° + s.C. 1 1 0.78 | <0.025 (0.001(1)6022330526)
LMOX 1.2 % 10° + s.C. 1 1 0.05 | <0.025 (0'00007'203 %9,001 8)
CAZ 1.2 x 10° + s.C. 1 1 £0.025 | £0.025 (0.00009'(5)05‘:)1.0020)
Strain: E. coli C11 (+): 5% mucin

MLD: 1 X 103% (+) cfu/mouse Mice: ICR,4W, M, 19 + 1g 6 animals/group

Table 6 Therapeutic effect of CTRX and related antibacterial drugs on experimental infection in mice
K. pneumoniae 3K25

Chall q . Administration MIC (ug/ml) ED
Antibiotic enge dose e 50
(cells/mov'sc) mucin After the (mg/mouse)
Route Number | (e~ 108 106
6 ‘ 0.097
CTRX 1.5xX 10 + S.C. 1 1 S0 0.19 (0.067 ~ 0.139)
CMX 1.5 x 10° + S.C. 1 1 6.25 0.78 1.55
(1.00 ~2.39)
4.983
CTX 1.5x 10° + .C. .
S-C ! ! 25 0.19 (3.584 ~ 6.925)
7.910
LMOX .5 x 10°¢ + .C. .
(6] 1.5x%x1 S.C 1 1 >100 0.19 (5.362 ~ 11.667)
CA7 1.5 x 10° + S.C. 1 1 12.5 0.39 1.23
: 0.7¢ ~1.92)
Strain: K. pneumonia> 3K25 (+): 5% mucin

MLD: 1 X 10? (+) cfu/mouse Mice: ICR,4W, M, 19 + 1g 6 animals/group

4 P oaeruginosa Wk dithim o E— 713, Y£Y5-1% 50 TEILFN20ug, ml,
P. aeruginosa P1-218k1X#i% Table 8 1203 72, 13ug ml A s, fls) k) ey, Fig 3012 L 72 &
CTRX 7 EDsi3 CAZ £ ) Jox i Th A4, CMX, 1z, CTRX S AN e, Freblil s oo 2 2 A%l
CTX, LMOX L ) /= izl 7: HAL7z
6 7,7;{@§¢f§§ i . . = =
CTRX #2772 1mg  mouse, (.5mg ~mouse % |
e L 2o g s s A~ CMX, CTX, LMOX, CAZ CTRX (2 77 2P i, 7 7 221 L AT T, §F
Vb L zoni A Fig. 29, 30 2L 7 7 T 2 BETEHIZ N L L 2D H P omirabilis, M.

CTRX Img mouse, 0.5mg.~ mouse {%'j-12 451+ A il morganii, P rettgeri, P inconstans\ =3 C L7240 h %
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Table 7 Therapeutic effect of CTRX and related antibacterial drugs on experimental infection in mice
S. marcescens No. 2
Administration MIC (ug/ml)
Antibiotic C(:Jl:]lllse/nﬂglgl(lis%s)e msu%m Route Number i?ll;'taecrtitc};: 108 10¢ ( mgs l?msaouse)
CTRX 5% 10° + s.C. 1 1 100 078 | (013 ~ %.020)
CMX 5% 108 + S.C. 1 1 >100 0.39 (0.1660‘2:}?).370)
CTX 5% 10 + 5.C. 1 1 100 0.78 (0,3350473613.5236)
LMOX 5 X 10° + S.C. 1 1 25 0.39 (0‘0510'032.118)
CAZ 5% 109 + S.C. 1 1 >100 0.39 (0.0420.0533.090)

Strain: S. marcescens No. 2

(+): 5% mucin

MLD: 1 X 10° (+) cfu/mouse Mice: ICR, 4W, M, 19 + 1g 6 animals/group
Table 8 Therapeutic effect of CTRX and related antibacterial drugs on experimental infection in mice
P. aeruginosa P1-21
Chall q . Administration MIC (ug/ml) .
Antibiotic enge cose ° D;,
(cells/mouse) mucin After the 8 6 (mg/mouse)
N Route Number | joeiion 10 10
0.50
S
CTRX 5.5X 10 + S.C. 1 1 12.5 6.25 (0.38 ~ 0.67)
2.46
5
CMX 5.5x 10 + S.C. 1 1 6.25 6.25 (1.60 ~ 3.78)
CTX 5.5x 10° + S.C. 1 1 12.5 6.25 327
’ (3.45 ~ 8.07)
LMOX 5.5% 10° + S.C 1 1 >100 6.25 1.30
. - ’ (0.87 ~1.94)
CAZ 5.5x 10° + S.C 1 1 0.78 0.78 0.22
’ o (0.15 ~0.32)
Strain: P. gaeruginosa P1-21 (+): 5% mucin
MLD: 3.5 X 10° (+) cfu/mouse Mice: ICR,4W, M, 19 + 1g 6 animals/group
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Fig. 29 Serum levels of mice
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BACTERIOLOGICAL EVALUATION ON
A NEW CEPHEM ANTIBIOTIC, CEFTRIAXONE (Ro 13-9904)

SACHIKO GOTO, MAaSATOSHI OGAWA, YASUKO KANEKO, SHUUICHI MIYAZAKI,
AkryosH1 TsuJl and SHOGO KUWAHARA
Department of Microbiology, School of Medicine, Tohhoh University

A new cephem antibiotic, ceftriaxone (CTRX, Ro 13-9904), was compared with cefmenoxime (CMX),
cefotaxime (CTX), latamoxef (LMOX) and ceftazidime (CAZ) about in vitro and in vivo antibacterial activi-
ties. Following results were obtained.

Against gram-positive bacteria as S. aureus and S. epidermidis, CTRX showed a stronger antibacterial
activity than CAZ and LMOX, while-its antibacterial activity against Gram-negative bacteria was strong
equally to other drugs. It was effective also against anaerobic bacteria, B. fragilis. CTRX was stable as other
cephem drugs towards unpurified enzymes obtained from 10 strains of 15 sorts of bacteria producing -
lactamase which belonged to I to V types of Richmond’s classification, while it was slightly unstable against
inactivating enzyme produced by B. fragilis.

In experimental infections in mice, the EDgo value of CTRX was smaller and its life-time in the serum
was longer than those of CMX, CTX, LMOX and CAZ.



