FLwe7 » o2k v Cefotaxime DHEFHE X U
B-lactamase (X B REFE

& &

X R-% ¥H

= &

BRARERHMEYLEE

1) Cefotaxime i3, 75 sAflth, 75 ABEERBICH L TRVEAERL, ®iC f-lactam R
YR REO MBI bRV REEESRYD Shis,

2) Cefotaxime {3, Ampicillin {#t: E. coli, S. marcescens XU Gentamicin Tt P.
aeruginosa [T L TRV AERL, ThdOMMEICK L TREMERBDSNEh -7,

3) Cefotaxime {3, Cefazolin, Cefoxitin & H W\ A B/ERERL 2o

4) p-lactam RBEHRKIZ, HEEEOK/NC L ->T MIC fH,

MBC fHicZE®% R % 18,

Cefotaximed, REMERORDICL > T, MIC fif, MBC fHITETHR Sht,

5) Cefuroxime &¥{ID {L¥ME% b D Cefotaxime |, PCase i LT RETHYD, P
vulgaris QEHET 5 CSase KR L Td, HV-HAEYNKITROILETH -1,

6) Cefotaxime D4k #HE i3 Cefazolin, Cefotiam X v HFEN T/,

Cefotaxime(HR 756, CTX), Sodium 7-[2-(2-amino-
4-thiazolyl)-2-methoxyiminoacetamido]cephalospora-
nate |37 ¥4 ¥ Hoechst #& 7 5 » 2 Roussel Uclaf
HkoT BRSO FLL €770 2R ) v HEK
THd, cOE7raxRY ViR, 77-BHEH 7
SLBUEBIC AL TBLECHEARI + 7 4% RT
LK, choo HRECHLT RLAEERE RT
zELBY, BIUVCZhS O WEO E AL T 5 p-lacta-
mase LR LT B WEAEN S L B REINTL
39,

CORNTIE, BESBHRICHT 208, BREER,

_ B-lactamase KT I REU B I~ v ABEBRBHR
LTI KU NEERE2ED -0 TATICE DRK
EHRET 5,

I EBHWH&EXUARE

D FEREX

CTX BAF APV psevit, BEAV itk DR
Ih-BEK%E BT, Cefoxitin (CFX),
(CXM) ¢ Cefotiam (CTM) RzhZhFE—HE,
BAZESIUCRAEXE» > 5%2%1}, Z0ft Cefa-
zolin (CEZ), Cephaloridine (CER), Cephalothin
(CET), Cephalexin (CEX), Carbenicillin (CBPC),
Penicillin G (PCG), Gentamicin (GM) & Kana-
mycin (KM) RiRSER . BBEEERIZ, #H
HANCERIEERAL .

2) [EREKHER <7 P vORE (Table 1 iTRT
B BIUBKABKOBRZIEATICR, BEAZEE
UM EEER MR D stock cultures Z /e,

Cefuroxime

3) [EREM

Minimum inhibitory concentration (MIC) 0 #ii5gic
{2, Heart infusion(HI) agar & Brain heart infusion
(BHI) agar (¥BF{t%%), Minimum bactericidal co-
ncentration (MBC) & bactericidal activity o BiEiC
{2 Antibiotic medium 3 (ABM 3) (Difco %), %
PAR MBS D %113 Brain heart infusion (BHI) broth
& Medium B 2R L7,

Z0M =7 bk, H£EH O RFEIKC Bromthymol
blue (BTB) agar % 7z, 7135, HHO FRCE
Buffered saline gelatine (BSG) #A¥ % H\ 72,

49 HREHAE

HI agar 35 & ¢ BHI agar 2\ B AL EREF LS
BES L8 BRERFRECE -7 THdD, #
BB DAl E 3, S. pyogenes it BHI broth, H.
influenzae |C 10 pg/ml D~ 3 v & 2 pg/ml nicotina-
mide adenine dinucleotide (NAD) #fn BHI broth,
Pseudomonas spp. ic 0.3% KNO; Fin~7 + vk %H
V, BRODOEIZ~7 v KkEMHAL, 37°C over night
HEE LI, RILIh S DEH % BSG Bk TH 10 cells/
ml ic FHR%, T OEMEEEEYFMEH#IC Inoculum
replicating apparatus (fEARIBER) £ HLTO.005
ml L, B D plate DI, S. pyogenes
i< BHI agar, H. influenzae it ~3 v & NAD in
BHI agar, #o#fh HI agar AL 7=,

5 REHAIE

AEE#% ABM 3 broth £H\> 37°C over night ¥
Bk, EYBMEMIC BAAMERE 10° cells/ml &g
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Z&IICHEML, 37C 18 MRS, ANLR¥OL
SNIEh - RYMEE MIC & L7, EoRRZALD
E»sSEheh 0.006ml 35 &L, BTB plate ic
BEEL, 37C 18 RERE, " n=—0DF<{RBD
ShisnEMME%E MBC & L7,

BOKREERNE L LTI, HBRE%E ABM 3 TI7C
over night 38, L VEHICHERL, REERL
foo BEAS 108cells/ml jTis » 7 & & Ry EH/ML, £
BRI A BRUE BT R L 7o

6) MIC, MBC &L iZTHEENEOEW

HiE%E ABM 3 T37°C over night R4, 104%
FRAOEMRKELHEYUL, ThehE2HBRROXK
MR EEIC B L T MIC, MBC %3k,

7) B-lactamase DFHY

penicillinase (PCase) g4 #k& L T, E. coli W 3630
(Rms 212+)8D, E. coli W 3630 (Rms 213*), P. ae-
ruginosa ML 4259 (Rms 139*)%" & K. pneumoniae
GN69® A (M L7z, cephalosporinase (CSase) EE4
#&E LT, E. coli GN 5482, P. aeruginosa GN 918,
P. vulgaris GN 76, E. cloacae GN 7471, C. freundii
GN 346 & P. morganii GN 5406 % {#f L /-, BHI
broth THiE®R L, Medium B @R IREEERL -,
PCase EEARkI3, 5FeREER L /x, CSase B i3,
3 B inducer & LT PCG % ¥ tmk 2 BEfllss
#Ll, ThZho ERE & BHTRLETEOEE
$,0.05M ) ~ ERARMGIK T 2 [ 32, ] UM mic B
Bl CORKREBERBPS, 9000 xg 30 S0
L, XOLHEBRBEE LT, $722 /%213 LOWRY
B2 e kO REL I

8) B-lactamase DFEHFIE

B-lactamase #EH#E @ H 5 (2 spectrophotometric
BOWTTL -, BRTHASEEN CTX 05
#EYL 264nm CRNERL, BEORDOAZ&L I,
PCase & CSase OfEHIZ, #HE &L T PCG & CER
ZFRO 7LD mg 200 ¥ O EHRE TRDOL,
substrate specificity {3, & & L7z PCG, CER @
k3 RREE% 100 & U7, o 3EHIE DMExmKs
fREETRD L 1,

9) v RABREBREER

ICR®-JCL #~=v {kE 18~20g, 1ZEXIBE 4D
IH20R£EALAL, RBREICZ, E. coli ML 4707
1.5x 107 cells/mouse (90 LD;y), K. pneumoniae GN
6445 1. 1Xx 107 cells/mouse (25 LDgy) %2\, A4HE
ERTHRRL, BEARRETE -7, EM3, Bifl
BIUAKMEICKETREL, BER7 BROEERDID
ED;ofli %3k 5 7212,

L. % B & &

) HiMAxsF54

75 LR 75 ABERBHICHT 5 CTX OHEA
7 +b54u % CEZ, CTM, CXM, CFX & K& L
Table 1 itk L7, CTX 3, 75 ulptt, BREMBHC
SHULWBMARS b5 L%EHL, E. coli, Salmonella
spp., E. P. mirabilis,
indole-positive Proteus spp., P. aeruginosa i€ %4
TTRs LWl h%Es5, CEZ, CTM, CXM, CFX
OHTRLBNMEAENTH 5,

2) BEIMHICHT IS

BEEERE T AW etz E. coli 1104, K. pneu-
moniae 110 8k, P. aeruginosa 139 ¥, P. cepacia 32
¥, E. cloacae 129 ¥, S. marcescens 134#, P.
mirabilis 62 B%, P. vulgaris 61 ¥, P. morganii 60
¥, P. rettgeri 37k, P. inconstans 32#, Salmo-
nella spp. 107 gk, H. influenzae 21 ¥k, S. pyogenes
328k, S. aureus 112#%iIC T35 CTX O iBHAR
gt L 7o Fig. 1~16 ic 10%cells/ml, 1 G&H O MK

Fig. 1 MIC distribution of CTX, CEZ and
CFX against. S. aureus

cloacae, S. marcescens,

(%)] One loopful of 10° cells/ml
100r 112 strains used

CFX
§ a
g CEZ
&
&
‘g 501 CTX
]
g

'0.006 0,025 0.1 0.39 1.56 6.25 25

MIC (zg/ml)

>100

Fig. 2 Cumulative sensitivity distribution of
CTX, CEZ and CFX against S. aureus

One loopful of 10* cells/ml
(%) 112 strains used
100

B A—Fg—o-ﬁfﬂ
g

Cumulative percent of
strains inhibited

(4]

=3

T

A4 1 I/A A 1 1 il 1
0,006 0.025 0.1 0.39 1.56 6.25 25 >100

MIC (xg/ml)
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Table. 1 Antibacterial spectra of CTX, CEZ, CTM, CXM and
CFX against standard strains of bacteria
MIC (¢g/ml)
Organisme 7 e
CTX CEZ ’ CTM CXM CFX
S. aureus FDA 209P JC-1 1.56 s0.05 0.39 1.56 1.56
S. aureus E-46 1,56 0.39 0.78 1.56 3.13
S. aureus Terajima 0.39 $0.05 0.1 0.78 0.78
S. aureus 1200 A 0.1 0.1 0.1 0.2 1.56
E. coli NIHJ JC-2 0.05 1.56 0.1 6.25 6. 25
S. typhimurium 11D 971 0.39 1.56 0.2 0.05 3.13
S. typhi 901 0.025 0.78 0.05 1.56 0.78
S. paratyphi 1015 <0.003 1. 56 0. 025 0.2 1.56
S. schottmuelleri 8006 0.013 0.78 0.05 0.1 0.78
S. enteritidis G-14 0. 025 0.78 0.05 1.56 1.56
E. cloacae 963 0.1 >400 0.39 6.25 >100
E. aerogenes ATCC 13048 0.1 50 0.78 6.25 >100
S. marcescens IMA 1184 0.05 | >0 | 3.13 25 12.5
S. marcescens 11D 620 0.1 >400 3.13 12.5 6.25
P. mirabilis IFO 3849 0.05 200 0.78 6. 25 12.5
P. vulgaris OX-19 0.013 50 0.78 3.13 6. 25
P. vulgaris HX-19 <0. 003 50 0.2 0.39 3.13
' P. morganii IFO 3848 0.013 25 0.1 0.39 3.13
P. rettgeri IFO 3850 0.013 1.56 0.2 0.1 1.56
P. aeruginosa 1FO 3445 6. 25 >400 >400 >400 >100
P. aeruginosa NCTC 10490 0.39 >400 25 3.13 100

e Inoculum size, one loopful of bacterial suspension (10® cell/ml); Medium, HI agar

Fig. 3 MIC distribution of CTX, CEZ and

CFX against E. coli

(%) )
1&)_ One loopful of 10° cells/ml
110 strains used

>

o

£

@

=

El

[

o]

§ 507 CFX
@

©

«

K

A\g
0.-(;06 0.025 0:1 0.39 1.56 6.25 25 >100

MIC (zg/ml)

K 28 D EFBZHENH L RETHHK, Table
2 i3, HBRLEENCERSMKED 50%, 70% DK
OREFZMHIET 3 1c KBS REIMEE MICs, MIC, %
bl

"CTX B, S. aureus 5t LT 3.13 pg/ml i @ZH:
¥—2%RLk, TD&a CEZ CFX i3, £h%®h
0.39, 3.13 pg/ml CdH -7z, S. aureus T3¢ 2 CTX

Fig. 4 Cumulative sensitivity distribution of
CTX, CEZ and CFX against E. coli,

One loopful of 10° cells/ml
(94)| 110 strains used
100

Cumulative percent of
strains inhibited

wn

=]

=

0.006 0,025 0.1 0.39 1.56 6.5 25  S100-

MIC (ug/ml)
2, CEZ X EFHL, CFX LE UL DT MK
mEEgERL: (Fig. 1, 2),

—%, oAy, 75 sREFERICL THOHIR
BH%ERLI, E. coli itxid 5 CTX ojZHe—2
i, 0.1pg/ml 27;xL, CEZ, CFX 3 #h%#H 1.56,
6.25 pg/ml TdH -71: (Fig. 3, 4),

K. pneumoniae itxt4 3 CTX OREZBHEY— 713,
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Table 2 Antibacterial activity of CTX and other antibiotics against gram-positive

and gram-negative chmcal isolates

No. Drug concentration (ug/ml)
Species | o MIC, MICy,
ins CTx| CEZ ‘CFX’CBPC GM crx{czz LCFX}CBPC GM
E. coli 110 | 0.069 1.45| 3.80 - —| o0.088 224 4.80) - -
K.pneumoniae| 110 | 0.050| 2.00 | 2.60 — —| o0.066 3.00 3. 40 - -
P. aeruginosa | 139 | 10.0 [>100 [>100 39,0 0.8 14.0 [>100 |>100 50.00 1.25
P. cepacia 32| 7.80 [>100 [>100 [>100 92.0 9.40 >100 [>100 | >100 [>100
E. cloacae 120 | 0.230>100 [>100 8. 20 —| 0.560>100 [>100 90. 0 -
S. marcescens | 134 | 0.360>100 2.50| 70.0| 0.520 0.380>100 [>65.0 | >100 0.570
P. mirabilis | 621 0.034 1.46| 1.36 - —| 0.044 1.56 1. 62 — —
P. vulgaris | 61 0.125>100 7.00 — | 0.360>100 10.2 — —
P. morganii | 60 0.087>100 9.80 — — 1| 0.170>100 13.8 — —
P. rettgeri 37| 0.032>100 3.00 — - o 105<i>1oo 8.00 - —
P. inconstans | 32| 0.140>100 2.50 - —| o zso‘>1oo 4.70 — —
Salmonellaspp.| 107 | 0.0800 1.20 | 2.00 - —| 0120 150 2. 80 — —
H. influenzae | 21| 0.035 33.0 | 2.25 — —| o.040 40.0 3.600 — —
S. pyogenes 32| o0.011) 0.067 0.300 - —1 o 014| 0.0790 0.35 — —
S. aureus 12| 1.70 0.3200 2.30 — —| 225 i 0.4200 2.70 — —
MICs, and MIC;, represent the concentrations required to inhibit the growth of 50% and 70%, respe-

ctively, of the total number of strains used.
— Not tested

Fig. 5 MIC distribution of CTX, CEZ
and CFX against K. pneumoniae

(%)
100F  One loopful of 10* cells/ml
110 strains used
z
z CFX
g‘ o
o CTX
< 50 ,
] CEZ
e} A,
=
X
! I ! u\g\n\ L
0.006 0.025 0.1 0.39 1.56 6.25 25 >100

MIC (ug/ml)

E. coli D4 LERRIT 0.1 pg/ml BH - 7-28, CEZ,
CFX izzh<h 1.56, 3.13 pg/ml ic@&» S>ht: (Fig.
5, 6)o

P. mirabilis ic35td 5 CTX o2 — 7143, 0.05
pg/ml TR L, E. coli, K. pneumoniae ® kD
BBETH, CEZ, CFX Rzh#h 6.25 3.13 g/
ml it &» >ht: (Fig. 7, 8), Tbb, E. coli,
Salmonella spp. & P. mirabilis
D & 515 —fBIC cephalosporin BMEBHEE L THE I
TWAHEBEICHL T, CTX BHLBOHEEHEERL,

K. pneumoniae,

Fig. 6 Cumulative sensitivity distribution of
CTX, CEZ and CFX against K. pneu-

moniae

One loopful of 10* cells/ml
110 strains used

7L

0,006 0.025 0.1 0.39 1.56 6.5 25
MIC (ug/ml)

(%)
100

Cumulative percent of
strains inhibited

w

O

106

1.56 ug/ml OWEEIC BT, E. coli,
P. mirabilis T ~TOREDEHEMIEL. S5 E.
coli, K. pneumoniae, P. mirabilis i x33" % CTX
o MIC,, fHi2, #h£h, 0.086, 0.066, 0.044 pg/
ml, CEZ, CFX ozhix, ¢h<h, 2.24, 3.00,

1.56 pg/ml, 4.80, 3.40, 1.62pg/ml TH-7:, Wx
€, CTX ofHilhiE, chooMEicdL T, 25~60
%<, Fo Salmonella spp. Tt L T 10~25 f&p]

K. pneumoniae,
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Fig. 7 MIC distribution of CTX, CEZ
and CFX against P. mirabilis

(1%3. One loopful of 10* cells/ml

62 ;trains used

T
(=]
T

Isolation frequency

0.006 0.025 0.1 0.39 1.56 6.25 25

 MIC (ug/ml)

>100

Fig. 8 Cumulative sensitivity distribution of
CTX, CEZ and CFX against P. mirabilis

One loopful of 10¢ cells/ml
62 strains used

(%)
100} - a

CTX

w
=3
T

Cumulative percent of
strains inhibited

3

>

L

0.006 0.0%5 0.1 0.3 1.56 6.5 25 5100
MIC (ug/ml)

Fig. 9 MIC distribution of CTX, CEZ and
CFX against indole-positive Proteus

One loopful of 10° cells/ml

50 190 strains used CEZ
’1" | ]
0L 8 CTX CFX /
A -

Isolation frequency
'S
(=]

l/-\-/

8.

\

0,006 0,025 0.1 0.39 1.56 6.25 25 >100

MIC (ug/ml)

EhTH -1,

indole-positive Proteus spp., Enterobacter spp.,
S. marcescens, Citrobacter spp., Pseudomonas spp.
{2, p-lactam FICTHHEE LT HE SO TH3iCdH
»H5d, CTX i3, D cephalosporin G324k & F#k
DRREHRT .

indole-positive Proteus iz ¢ LT, CTX i3, 0.05
vg/ml K@Y~ ZRL, RYRE 25 pg/ml iTE

Fig. 10 Cumulative sensitivity distribution of
CTX, CEZ and CFX against indole-
positive Proteus

One loopful of 10* cells/ml

(%) 190 strains used
100F

Cumulative percent of
strains inhibited
38

~

e
0.006 0,026 0.1 0,39 1,56 6,25 25 l5100

MIC (ug/ml)

Fig. 11 MIC distribution of CTX, GM, CBPC
and CEZ against P. aeruginosa
(%)| One loopful of 10* cells/ml
2> 60F 139 strains used \ CBPC
= \
) | \
2. 508 GM
-?. 40 o—
5 30
S 20
L]
° 10
4

0.39 1.56 6.25 25
MIC (zg/ml)

0.006 0.025 0.1 >100

Fig. 12 Cumulative sensitivity distribution of
CTX, GM, CBPC and CEZ against P.
aeruginosa

(%)| One loopful of 10° cells/ml
106_ 139 strains used

501

Cumulative percent of
strains inhibited

T I E T O T S

MIC (ug/ml)
WTTRTOEEFEMBEIEL 72, WEIL, TR,
P. morganii & P. rettgeri itxiL T CFX X b 100
&Pl k, P. vulgaris, P. inconstans Tt T 20~50
£ L ATH - 12 (Fig. 9, 10),

P. aeruginosa itxi4 3 CTX o HigHL, B
¥—7% 12.5pg/ml TH b, MICy, fHI3 10 pg/ml %
/"L, CBPC @ 39pg/ml it (L, 4N T H-1:
(Fig. 11, 12),

100
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Fig. 13 MIC distribution of CTX, CBPC and
CEZ against E. cloacas

One loopful of 10° cells/ml
129 strains used

CTX

0.39 1.56 6.25
MIC (ug/ml)

<0,006 0,025 0,1

Fig. 14 Cumulative sensitivity distribution of
CTX, CBPC and CEZ against E.cloacae

(%)  One loopful of 10° cells/ml
100 129 strains used

s

=

Oy CTX .

£ 3 Nt

n'-o-

i

23 CEZ| |

3 —
/A—-L—A/

oH—

<0.006 0,025 0.1 0.39 1.56 6.25 25 >100

MIC (ug/ml)

Fig. 15 MIC distribution of CTX, GM, CBPC
and CEZ against S. marcescens

(%) One loopful of 10° cells/ml
S50 134 strains used
a
> 401 GM
o
E.
2
o
&30
S CTX
‘g. CBPC
<= 201 .
1zl
R / \_ CEZ
10 - \
L]
L]
. L PO S o
0.0250.1 0.39 1.56 6.25 25 >100

MIC (ug/ml)

E. cloacae itxtd 3 CTX 0 $igg i3, 0.2pg/ml
CBEe—-Is BB HOH, Zo{taY & CBPC o
MIC;, iz <t 0.23, 8.20pg/ml THbh, 354
PIksh -7 (Fig. 13, 14),

BATRS O penicillin &, cephalosporin % 3 #|
TRTICH L THETH D, BRTOEE, S B
mL>2% % S. marcescens gic tLTd, CTX 2
REMNAD SN, 0.39pg/ml ICEZH ¥~ %RL

Fig. 16 Cumulative sensitivity distribution of
CTX, GM, CBPC and CEZ against S.

marcescens
(%) One loopful of 10¢ cells/ml
'E 100F 134 strains used
-=
£ /‘/
g T *
H 7
2 CTX
s L GM CBPC
“ 50 o
g «
/
g . CEZ
3 2 /
"
F /
3 < . . .
0,025 0.1 0.39 1.56 6.25 25 >100

MIC (ug/ml)

Fig. 17 Correlation of MICs between CTX,

and ABPC against ABPC-resistant
strains of E. coli
>12.5
3.13 ®
g
=
Z [ ]
o 0.78
=
(@] [ [ N}
0.2 i
[ X J [ X J
[ X J
[ N J ® [ X J
0.05 pap °
800 1600 3200 >3200
ABPC (MIC)

One loopful of 10¢ cells/ml

b, GM 02 ht BRESORENTH - /- (Fig.
15, 16), 753 Salmonella spp., H. influenzae, S.
pyogenes iTxt$ 2 HiE A CEZ X b 6~100 4%, CFX
& 25~65fEL) PR HTH 7

3) MEEiCHT 2 HED

ABPC iU GM WHE I 32 CTX oHighh
2RAN L7, CTX i3 ABPC icEE M E. coli (1600
pg/ml Pl E) & S. marcescens (3200 pg/ml Pl |) i
RUTHENHENERL, E. coli Tl T 3.13 pg/
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Fig. 18 Correlation of MICs between CTX Fig. 19 Correlation of MICs between CTX
and ABPC against ABPC-resistant strai- and GM against GM-resistant strains of
ns of S. marcescens P, aeruginosa

>12.5

>100
o0
° °
[ 100
T o o0
3.13 *o . y
[ X ] S
5 o0 E ° ° e ° °
2 25 .
2o ) (XXX al
. 'YX © -
3 . H esse
[} [ ] [ X J :: o0
o000
eo o
0z see -4 E s [eo° |o .o
<6.25 8 | e
) (X))
6.25 25 100 >100
° GM (MIC)
0.05 ' | One loopful of 10° cells/ml
800 1600 3200 >3200
ABPC (MIC)
One loopful of 10° cells/ml
Table 3 Effect of inoculum size on antibacterial activities of CTX, CEZ, CTM,
and CBPC
\ Inoqulum CTX CEZ CTM CBPC
Organism | &% [ MIC_| MBC_| MIC_| MBC_| MIC_| MBC_| MIC_| MBC
v (pg/ml) | (pg/ml) | (pg/ml)| (pg/ml)| (ug/mD | (pg/ml)| (xg/ml) | (pg/ml)
1.2x188 1.56 1.56 6. 25 12.5 12.5 25.0
1.2x107 0.78 0.78 0.78 12.5 1.56 12.5
E. coli 1.2x108 0.013 0.05 0.78 1.56 0.10 0.39
. coli
NIHJ JC-2 1.2x10° <0.006 | <0.006 0.39 1.56 0.10 0.10
1.2x104 <0.006 | <0.006 0.39 0.78 0.05 0.10
1.2x103 <0.006 | <0.006 0.39 0.78 0.05 0.05
1.2x102 <0.006 | <O0.006 0.39 0.78 0.05 0.05
2.9x%107 12.5 100 12.5 200
2.9x 108 6.25 25 12.5 100
S. marcescens| 2-9%10° 0.10 1.56 3.13 12.5
11D 620 2.9 104 0.05 0.39 1.56 12.5
2.9x103 0.05 0.10 0.78 6.25
2.9x102 0. 025 0.05 0.78 1.56

Medium: ABM 3 (Difco)

ml, S. marcescens i %t T 25pg/ml © EYBET 19),

TRTOEFEMBEL, 35CREMBEAED S nEH 4) MIC & MBC o ik
-7: (Fig. 17, 18), %7 GM ftt:pf P. aeruginosa CTX o MIC f5& MBC {HO 8% E. coli 258,
ittd 3 CTX oREMY—27 13 12.5pg/ml T, P. aeruginosa 23 ¥, S. marcescens 25 kAR TR
BOHEALRL s, —BmEEsRDOoN (Fig. L7 E. coli, P. aeruginosa OFFICH L T MIC
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Fig. 20 Comparison of MIC and MBC values for CTX and other antibiotics: A, 25 E.

coli strains; B, 23 P, aeruginosa strains; and C, 25 S. marcescens strains.

A

1001 -
CTX
sof - MIC/f\ipc r
/& 0 1 A i’ J 1 L A J A . A J
S 0025 0.1 0.39 S1.56 0.78 3.13 12.5 >25 3.13 12,5 50 >100
% B
I 100p _ _
;é CTX KM CBPC
P
5 MIC
g MIC
@ , MIC
> MBC i MBC i MBC
S
Q
1 ¥
L)
j=%
()
3
E 0 1 - J 1 1 J 1 1 J
z 3.03 125 50 >100 125 50 200 >400 35 100 400 >800
3 C
100 - -
(ﬂ’—( GM CBPC
MIC
MIC
MIC
50} | MBC |
MBC
0 1 1 .] J 1 1 J 1 1 1 J
0.1 0.39 1.56 >3.13 0.2 0.78 3.13>6.25 12.5 50 >200

Concentration of drug (ug/ml)

45& MBC iz, CEZ, CFX, KM, CBPC o#® &
B UEmAE RLIzMS, S. marcescens T T, MIC
fEH MBC L b 4 fEE\METH - 7: (Fig. 20),

5) MIC ff& MBC fHic T 2 EBEROXE

RENRZ, BEREEEROANCI - TRBERIBL L
DRE SN TN BB, SEEEEES 10% cells/ml
~107 cells/ml & 2 L i 108cells/ml © 6% 3 L7
BORL-/-EEEHBICE Y5 MIC i, MBC fHD#
®i£DOINT, E. coli NIH] JC-2 & S. marcescens 11D
620 BRERWTRE L 7o, FMERRE b, TRTOXRYIC
HT MIC i, MBC HIZEEBMBEDHON, TTD
EHTEBEEORDICET - T MIC {, MBC {a#

ETFL7, %ic CTX |Z, E. coli ® 107 cells/ml &
108 cells/ml, S. marcescens @ 10%cells/ml & 10°
cells/ml @ i © MIC {ff, MBC fHic k&3 EZTHA 4
I 7z (Table 3),

6) BREN

CTX (2, E. coli ML 4707 (et L THEER OB S H»
R AL, 0.05pxg/ml PLE @ BEICHOTRE
HICERT 3 C BB E i, CEZ Tid 1.56 pg/ml,
CFX Ti2 3.13pg/ml TEHON 20 BU KRR F
EENRADORIEh -7 (Fig. 21),

7) B-lactamase iTx}d 5L ER

CTX © R-mediated PCase & CSase iTxi4 2 %%
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Table 4 B-Lactamase hydrolysis of CTX compared with other known cephalosporins

Specific
Organism Type of activity
rgani B-lactamases |(U/mg of
protein)
E. coli W 3630 PCase type I 2.10 18.2
(Rms 212+)
E. coli W 3630 PCase type I 0.23 3.9
(Rms 213%)
P. aeruginosa PCase type VI 0. 66 8.6
MI 4259(Rms 139+)
K. pneumoniae PCase? 0.97 16.1
E. coli GN 5482 CSase 0.24 100
P. aeruginosa CSase 0.24 100
GN918
P. vulgaris GN 76 | CSase 0. 40 100
E. cloacae GN 7471 | CSase 3.68 100
C. freundii GN 346 | CSase 3.27 100
P. morganii CSase 0. 14 100
GN 5406

Relative rate of hydrolysis®

ona |orx [cxw [ oz [ crt | cox | vca

<0.1| <o.1 7.2| 7.3 <1.3| 100
<0.1| <o0.1 46| 92| <2.6| 100
<0.1| <0.1| <0.5| <0.5| <0.6| 100
<0.1| <o0.1 27| 28| <0.5( 100
<0.1| <0.1/135 691 55.5| 28.7
<0.1| <0.1]160 480 62.9| 24.8
28.0| 148 | 357 204 52.0| 21.0
<0.1| <0.1| 50 402 54.0| 83.1
<0.1| <0.1|120 127 81.1 7.0
<0.1| <0.1| 74 242 31.0| 121.0

¢ Hydrolysis of each sugs-t;ate by PCase and CSase is expressed as a relative rate of hydrolysis taking
the absolute rate of PCG or CER hydrolysis as 100.

b Chromosome-mediated PCase of type 1 (8).

Table 5 Chemotherapeutic effects of CTX on experimental infections in mice

95% Confidence

Organism Challenge dose Drug MIC (gg/ml) % EDy, (mg/kg)l Timit
| CTX 0.025 | 200 | 136~ 269
E. coli 1.5x 107 cells i
ML 4707 (30 LDyy) in saline CEZ 1.56 50.1 40.7 ~62.4 (P<0.05)
CTM 0.05 20.6 16.5 ~25.8
X " cell CTX 0. 025 0. 56 0.43~ 0.75
. pneumoniae| 1.1x 107 cells ~
GN 6445 (25 LDy;) in saline CEZ 1.56 14.9 10.6 ~20.3 (P<0.05)
CTM 0.10 6.31 4.75~ 8.69
#% PCG & 6fD cephalosporin #|& DN MK L. = ®

R Tk L7 (Table 4, CXM L HoHEE
> CTX |2, R-mediated PCase & K. pneumoniae
PCase it L CTHRETH o710 7= E. coli, P. aeru-
ginosa, E. cloacae, C. freundii, P. morganii DE
K945 CSase T HWLTOERECH-70 —4H, P
vulgaris QEHT 2 CSase it T, CTX H{EdHRE
WiEH#EERL, CER 0 3.5, CXM, CEZ, CET,
CEX kD% 2~134EPI ERETH » 7

8) <Yy RBRBREBEHR

E. coli ML 4707, K. pneumoniae GN 6445 #*
T CTX, CEZ, CTM o £&NHEAERETL 720
CTX {3, E. coli"icxtL T CEZ, CTM o 1/20, 1/10
&, K. pneumoniae it ¢ CEZ, CTM @ 1/25,
1/10 RTCESOBRBHRLRD 5tz (Table 5),

4D in vitro DERTIZ, BERLOABIQINKS
Sa@H, 7o oBREEBCHL CTROVRENER-T
WBZ &, BIUY ZRPHERBERICEVTHRBRE
MREBRENI, £LTZOER, YREEMCDH IV
BEBPEFTEIZEERLTV S,

CTX OBt Bk 248D 1 i3, —ARIC p-lactam.
REYECHETH 3 EHMEIN TV 3EE (indole-
positive Proteus spp., Enterobacter spp., S. marce-
scens, Pseudomonas spp.) L THWIEHAS -
TWB T ETHb, 72 ABPC M E. coli, S.
marcescens 33 kU8 GM D P. aeruginosa \cxt L
THVWHRENERLCEDD, =V IV VH, T/
BRAEHEREMBERIBOODOEEZION B, TOD
RRR, 4EOERTRLIECEL, ThdOMEMNE.
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MIC values for CTX, CEZ and CFX V. Reyvorps: Cefotaxime (HR 756), a new
against the strain were 0.05, 1.56 and cephalosporin with exceptional broad-spectrum
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IN VITRO AND IN VIVO ANTIBACTERIAL ACTIVITY
AND B-LACTAMASE STABILITY OF CEFOTAXIME,
A NEW CEPHALOSPORIN

SHINJI MASUYOSHI, SUSUMU ARAI
and SUSUMU MITSUHASHI

Department of Microbiology, School of Medicine,

Gunma University, Maebashi

The preserit study investigated the in vitro and in vivo antibacterial activity and p-lactamase stability
of the cefotaxime (HR 756, CTX) provided by Hoechst Japan Limited and Nippon Roussel K. K. using
various strains from stock cultures of the Laboratory of Microbial Resistance, Gunma University.

The results are summarized as follows.

(1) Cefotaxime was highly active against gram-positive and gram-negative bacteria. This compound

showed potent antibacterial activity against bacteria resistant to p-lactam antibiotics.

(2) Cefotaxime was active against ampicillin resistant E. coli, S. marcescens and gentamicin resistant

P. aeruginosa. This compound expressed no cross-resistance between ampicillin and gentamicin

(3) Cefotaxime displayed a much higher degree of bactericidal activity than did cefazolin and

cefoxitin,

(4) The antibacterial and bactericidal activities were influenced by the inoculum size. The concentra-

tion of cefotaxime became lower as the inoculum decreased.

(5) Cefotaxime, like cefuroxime was stable to PCase and CSase. To CSase produced by P. vulgaris,

this compound was most resistant of all the tested antibiotics.

(6) Cefotaxime was more effective than cefazolin and cefotiam against infections with E. coli and

K. pneumoniae in mice.



