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Ceftazidime (SN401) = B8-3 5 40 82 9 FMH

A RE-RIED M- HRE
WA T - KT &85 WK
HO IR B R B W E

# L\» cephem Rfi4:#HB Ceftazidime (CAZ,SN401) = B T % MM A0ZFM%, Cefotiam
(CTM), Ceftizoxime (CZX), Cefmetazole (CMZ), Cefsulodin (CFS), Cefoperazone (CPZ)
35 L U Gentamicin (GM) » ¥ E LTRMETcw, LTOX 5 eillti 87,

CAZ 3 75 » B LOMMERICH LTIREVHE AN 2 F S A%RLICH, 75 LBHEH
wxt+AHE N, CTM, CZX, CMZ X h {4 -Tie, L L7 7 aMEBICH LT3, CZX
DHEN I OEFLEDA, CTM LA, H5ViERTE D, CMZ X HRBL,ICEAT
2o ¥ 7- indole Bt Proteus spp., Serratia 3 XU P.aeruginosa \=xt L TLHE\HEHEY
HLTWI,

HEHCRIETHERFOMBMIOVTHRN Licl 2 A, Kb pH, Bmi#skn, EEREOVE
HIREAERF L ERBDLRI,

HEERABRC OV TR LIcE A, WThoEREEIC LTH, HECREFAIEDL
Nt =) VEAEAHB (PBPs) ~OBfME* ¥k Licl = h, E.coli TiX, PBP3, 1
Bs, 1A, P.aeruginosa T\ PBP 1A, 1B, 3 OJHBRELE»H Hh, EWIEFRABOVBEL
DEREIL—FHL T,

~ v ARRMEEABRRIEC T 5 BEBDETIL, S aureus OPA, CAZ DBEHEIT CTM,
CZX, CMZ X b 5T\t —F, 775 satED E. coli, Klebsiella, Serratia D4, CTM,
CMZ rhBohicEmhTE b, CZX LAZL LLIEFSH > T\ 1o ¥ 7= P aeruginosa O

OCT. 1983

4, GM, CFS, CPZ X h#h, X6z GM ki LTHEBIA-BEREY R L1

Ceftazidime (CAZ, SN401) ik, £E”/ 57 VHic s
WTBHRIh-H L\ & 4 A aminothiazolyl cephalo-
sporin G % . {b¥ %13 (6R, 7R)-7-[(Z)-2-(2-amino-
thiazol-4-y1)-2-(2-carboxyprop-2-yloxyimino)acet-
amido]-3-(pyridinium-1-ylmethyl) ceph-3-em-4-ca-
rboxylate pentahydrate ¢, 4 F X CyHgaNg0:S;-5
H,0, #F#& 636.6 oFtaMRTh H, MERY Figl
iR Lo ZYWEILY 7 sBHHE, BHEECK L THEEK
WHEARZ S AREL, 77 ABHErNT A HE
ALY IBHBECH T HE IO 2 BT V5 LRE
EhT# b, P-lactamase EABCH L TLHEYTH 50
¥ - indole B4 Proteus spp., Serratia, P. aeruginosa
CRLTOHECHEN YR T L vbh T a1,

Fig.1 Structural formula of CAZ

N C——C—NH
H"NJJ\S N CH1 CH:-N ; > SH:0
O—C—COOH coo"’
(,H;

4Ebhbhiz, Cefotiam (CTM), Ceftizoxime
(CZX), Cefmetazole (CMZ), Cefsulodin (CFS), Ce-
foperazone (CPZ) % X vt Gentamicin (GM) * KX
LT, CAZ B8+ » @EFMFM oV TRERA
LoteDTHRET 5,

I. REBHHGELIURBLX

1. (EAEE

HERFD 75 AIBHE 20 ¥, 75 ~R0H 32 &
FIOBEKEKRD S. aureus 44 ¥k, S. pyogenes 18 &,
E. coli 43 ¥, K. pneumoniae 39 ¥, E.aerogenes 22
Bk, E.cloacae 20 ¥k, P.mirabilis 28 ¥, P.morganii
39 Bk, P vulgaris 32 #, S.marcescens 44 &, H.
influenzae 17 ¥k, A.calcoaceticus 46 ¥k, P.aerugi-
nosa 75 BrE{EA L1,

2. (EAEY

Ceftazidime, Cefotiam, Ceftizoxime, Cefmetazole,
Cefsulodin, Cefoperazone, Sulbenicillin (SBPC) 3 X
¢ Gentamicin ® Wb HBDB & b 7x RS X F
AL,

3. RXMRIEE
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PSR RN 71 2 v (R PP, WEMicEE
54 A7 R (RED YAV, BERCEREFESH
SUREEVICHE U T~ 735, Streptococcus
Ri¥, 10% EBAEMIK %, H. influenzae X 3% Bacto-
Fildes enrichment (Difco) ¥ GAZXREMT 4+ A7 H
Ed A\ to, ¥ 7 Clostridium Bix Thioglycollate
B (= y A1), Neisseria |RiX 1% supplement %
44,15 Gonococcus KEHy (KT ¥ AV Tfife -1,

4 FEICRETHEEFORE

P BET 0 pH, BmigRn, HEHEEol
iz o\T, S.aureus 209P-JC, E. coli KC-14, K.
pneumoniae KC-1, S. marcescens T-55 ¥ L U P.
aeruginosa E-2 ¥ HREE LT, BT 4 A7 L
M AVCICERPREREIC L VR 2 T7e- 70

5 HEAFARK

FYF Y=t FLaY (=9 AL) TRHERLE
E.coli KC-14, K. pneumoniae KC-1, S.marcescens
T-55 3 L U* P.aeruginosa E-2 % ~— +f v o —
av 7437 (=y A1) KBL, HEPPHE Tk
EOBET D, CORREYFIETHRL, £ 10°cells/
ml CHRE, FECWECLD L5 CEYTEHEML

LABR R RG\C A: A TUSE L 720

6. TMIRE(LOBEEIs LV~ = ) VA EROHEICA

3% BIFM: O Rk

WRRELOBEL, ATANFIALTRYLEHS
RI7 4V ARREER L, B0y K, »
R—HFAYRE, FT7 4 v CH UL, Thik=2v
BULALAR TR TR Lo F o= v ) VA5 RTRA
7’ (PBPs) i3 2 BifE DML, SeratT!® Dk
I X% Y“C-penicillin G LDEAIC L »TiTe» 1o

7. A7 zm73AMNYUREOKRN

Stabilizer & LT 10% sucrose & 0.2% MgCly %
BAK A= b vea—Tav e T3V, HHK
MowEw I IEB S, BRIy 7Y v I "fT
7o\, stabilizer ¥ A 1S EEHL (stabilized) &% e\
B (shocked) THERYIT o\, stabilizer ¥ GANK
FEREMY A CTEREEYIE L1,

8 v ARRMBERRRECTS TR

ERPBEARRYSEX, S. aureus Smith (diffuse &),
E. coli KC-14, K. pneumoniae KC-1, S. marcescens
T-55, P.aeruginosa E-2, P.aeruginosa TP-5 (SBPC
fiftE : PCase I%)) 3 XU P. aeruginosa K-31 (GM

Table 1 Antibacterial spectrum of CAZ. CTM, CZX, and CM7

Inoculum size : 10* cells/ml Gram-positive bacteria MIC : ug/ml

Organism CAZ CTM CZX CMZ
Staphylococcus aureus 209-P JC 3.12 0.19 1.56 0.39
Staphylococcus aureus Switn 6.25 0.39 1.56 0.78
Staphylococcus aureus Nevmaxy 6.25 0.39 1.56 0.78
Staphylococcus aureus Terasmiva 12.5 0.39 0.78 0.78
Staphylococcus aureus F.-46 6.25 0.39 0.78 0.78
Staphylococcus aureus No. 80 (PC-R) 3.12 0.39 0.39 0.78
Staphylococcus epidermidis 12.5 0.78 25 1.56
Streptococcus pyogenes S-23 0.1 =0.05 =0.05 0.19
Streptococcus pyogenes Cook 0.1 0.1 =0.05 0.39
Streptococcus faecalis >100 >100 >100 50
Streptococcus viridans >100 >100 >100 50
Streptococcus pneumoniae 1 0.19 0.19 =0.05 0.78
Streptococcus pneumoniae. Il 0.19 0.19 =0.05 0.78
Streptococcus pneumoniae ||| =0.05 £0.05 =0.05 0.39
Corynebacterium diphtheriae 25 3.12 6.25 1.56
Micrococcus luteus ATCC 9341 0.39 0.39 0.39 0.39
Bacillus subtilis ATCC 6633 0.78 0.1 0.05 0.19
Bacillus anthracis 50 0.78 12.5 1.56
Clostridium tetani 12.5 12.5 3.12 6.25
Clostridium perfringens 12.5 12.5 6.25 1.56
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ML) A BT L, WFhoBikd, ¥&E 71 =
v (=5 A4) T 37°C, 18 Wik, FLTHR
L, 6% gastric mucin (Orthana Kemisk Fabrik A/S)
LERBA LA, SOWKY 1310 Lo Std-ddY Fifl
fewv A (FE17~18g) DIIEFICEML, Mk 2k
M 18, ik ETHRE Lico 0% 7 RMAEED
WX 1Ty, Lireureup-WiLocoxon i X b, EDsg
fifi% R L7,
I. ® B & R

1. A7 +I 4

KBRED 7 5 LBYEER s X IR 5 K
B OWTHRN Licki Y Table 1~4 |C/R LT, 7
5 ARBHERCS LTit, Tablel, 2 @iRd X 5 ig,
10° 35 L 7% 10° cells/ml #Efic s\ Th, CAZ DHE
#43, CTM, CZX, CMZ X b 2~16 f54 > T\ 1
¥1-7 7 ARUEICK LTS, Table3, 4 wiR¥T X5
1z, CZX X DiZEFH->TV#end, CTM LiiER%F T
Hb, CMZ X hiz@Bh T\, £DHEH (MIC) *
EREE R 108 cells/ml OPFITOWTHET S &,
S. aureus T, CAZ i3, 1.56~6.25ug/ml, CTM i
0.1~0.39ug/ml, CZX T 0.19~0. 78 ug/ml, CMZ

Ti% 0.19~0. 78ug/ml TH b, Streptococcus HTi,
CAZ 1% <0.05~>100ug/ml, CTM (% =0.05~>100
ug/ml, CZX % <0.05~>100ug/ml, CMZ 4% 0.1~
50ug/ml TH» 1o

—%, 79 LMEE® E. coli ioxf LTIk, CAZ ¥k
vt CTM it 0.1~0.19ug/ml, CZX Ti%, 0.054g/
ml, CMZ it 0.39~1.56ug/ml TH b, Proteus
spp. ke LTk, CAZ iz 0. 025~0. 19ug/ml DX
Zw L, CZX L iEM%h, H5VAETFEAL
B THbh, P aeruginosa Tix, 0.39~3. 12ug/ml ¢
B, BLEILT\ 1o, ¥ 1z Citrobacter, Enterobacter
spp., Hafnia 1c ¥ OBPRIMAEEIC A LT, CAZi20.19
~0.39ug/ml L\ 5 @2t/ L, P.cepacia, P.mal-
tophilia, A.calcoaceticus 1c ¥ D 7 ¥ 7 $EIE RMHEI
K LTH RFIBREEER LTI

2. BRI KT 5 BRES T

EEEE i O S.aureus 44 ¥, S. pyogenes 18 ¥,
E.coli 43 ¥, K.pneumoniae 39 ¥, E.aerogenes 22
¥, E.cloacae 20 ¥, P.mirabilis 28 ¥, P. morganii
39 ¥k, P ovulgaris 32 #, S.marcescens 44 ¥, H.
influenzae 17 ¥, A.calcoaceticus 46 ¥k ¥ X U P.

Table 2 Antibacterial spectrum of CAZ, CTM, CZX, and CMZ

Inoculum size : 10° cells/ml Gram-positive bacteria MIC : ug/ml
Organism CAZ CTM CZX CMZ
Staphylococcus aureus 209-P JC 1.56 0.1 0.39 0.19
Staphylococcus aureus Swmitu 3.12 0.19 0.78 0.19
Staphylococcus aureus NEUMANN 1.56 0.19 0.39 0.78
Staphylococcus aureus TERASHIMA 6.25 0.39 0.78 0.39
Staphylococcus aureus E-46 3.12 0.19 0.29 0.39
Staphylococcus aureus No. 80 (PC-R) 3.12 0.39 0.19 0.39
Staphylococcus epidermidis 12.5 0.19 12.5 0.78
Streptococcus pyogenes S-23 0.1 <0.05 =0.05 0.39
Streptococcus pyogenes Coox ’§0‘05 =0.05 <0.05 0.1
Streptococcus faecalis >100 >100 >100 25
Streptococcus viridans >100 >100 >100 50
Streptococcus pneumoniae | { +0.19 0.19 <0.05 0.39
Streptococcus pneumoniae [l 0.19 0.1 =0.05 0.39
Streptococcus pneumoniae [l =0.05 <0.05 <0.05 0.19
Corynebacterium diphtheriae 12.5 0.78 1.56 0.78
Micrococcus luteus ATCC 9341 0.39 0.19 0.1 0.39
Bacillus subtilis ATCC 6633 0.19 0.05 0.05 0.1
Bacillus anthracis | 12.5 0.39 6.25 0.39
Clostridium tetani 6.25 3.12 1.56 1.56
Clostridium perfringens 6.25 6.25 3.12 0.78
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Table 3 Antibacterial spectrum of CAZ, CTM, CZX, and CMZ

Tnoculum size : 10° cells/ml

Organism

CAZ

Neisseria gonorrhocac

Neisseria meningitidis

Escherichia coli NIHJ JC-2
Escherichia coli NIH

Escherichia coli K-12

Citrobacter freundii NIH 10018-68
Salmonella typhi T-287

Salmonella typhi 0-901

Salmonella paratyphi A

Salmonella paratyphi B

Salmonella enteritidis

Shigella dyscnterice EW-7
Shigella flexneri 2a EWV-10
Shigella boydii EW-28

Shigella sonnci EW-33

Klebsiella pneumoniae NCTC 9632
Enterobacter cloacae NCTC 9394
Enterobacter aerogenes NCTC 10006
Hafnia alvei NCTC 9540

Serratia. marcescens IFO 3736
Proteus mirabilis 1287

Proteus vulgaris OX-19

Proteus morganii Koxo

Proteus rettgeri NIH 96

Proteus inconstans NIH 118
Pseudomonas acruginosa NCTC 10490
Pseudomonas acruginosa IAM 1095
Pseudomonas acruginosa No. 12
Pseudomonas aeruginosa Nc-5
Pseudomonas cepacia ATCC 25416
Pseudomonas maltophilia ATCC 13637

Acinetobacter calcoaceticus Ac-54

=0.025
0.05
0.39
0.19
0.19

=0.025

Gram-negative bacteria

83
MIC © /IL(/I‘Ill’-
CTM C7X CM7Z
=0.025 =0.025 0.78
0.05 =0.025 0.39
0.19 0.1 1.56
0.1 0.1 1.56
0.1 0.1 0.78
50 12.5 50
0.05 =0.025 0.39
0.1 =0.025 0.39
0.1 =0.025 0.19
0.05 =0.025 0.39
0.39 =0.025 0.39
0.1 0.05 1.56
0.1 0.05 1.56
0.1 0.05 0.78
0.19 0.05 1.56
0.39 =0.025 1.56
>100 0.78 >100
>100 0.78 >100
>100 0.1 3.12
>100 0.1 >100
0.78 0.19 3.12
50 =0.025 1.56
>100 12.5 12.5
25 0.19 3.12
>100 1.56 >100
>100 1.56 >100
100 12.5 100
>100 100 >100
>100 0.39 >100
>100 6.25 100
>100 0.78 0.39
100 12.5 >100
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Table 4 Antibacterial ‘spectrum of CAZ, CTM, C7X, and CMZ
Inoculum size : 10* cells/ml Gram-negative bacteria MIC : ug/ml’
Organism CA7Z CTM C7X CM7,

Neisseria gonorrhoeac =0.025 =0.025 =0.025 0.78
Neisseria meningitidis =0.025 =0.025 <0.025 0.39
Escherichia coli NIHJ JC-2 0.19 0.19 0.05 1.56
Lschevichia coli NIH 0.1 0.1 0.05 0.39
Escherichia coli K-12 0.1 0.1 0.05 0.78
Citrobacter freundii N1 10018-68 0.19 0.39 0.19 25
Salmonella typhi T-287 0.1 0.05 =0.025 0.19
Salmonella typhi 0-901 0.1 0.05 20.025 0.19
Salmonella paratyphi A 0.05 0.05 =0.025 0.19
Salmonella paratyphi B 0.05 0.05 =0.025 0.19
Salmonella enteritidis 0.05 0.1 =0.025 0.39
Shigella dysenteriac EW-7 0.19 0.1 =0.025 0.78
Shigella flexneri 2a EW-10 0.19 0.1 <0.025 0.78
Shigella boydii EW-28 0.05 0.05 <0.025 0.39-~
Shigella sonnci EW-33 0.05 0.1 =0.025 0.39
Klebsiella pncumoniac NCTC 9632 0.1 0.39 <0.025 1.56
Enterobacter cloacac NCTC 9394 0.39 0.78 0.19 >100
Enterobacter acrogenes NCTC 10006 0.39 1.56 0.19 >100
Hafnia alvei NCTC 9540 0.39 0.39 =0.025 1.56
Secrratia marcescens 1FO 3736 0.1 1.56 0.05 3.12
Proteus mirabilis 1287 <0.025 0.19 0.05 0.78 .
Proteus vulgaris 0X-19 =0.025 0.39 <0.025 1.56 .
Proteus morganii Kono 0.1 0.78 0.78 6.25
Proteus rettgeri NIH 96 <0.025 <0.025 <0.025 0.19
Proteus inconstans NIH 118 0.19 0.19 =0.025 0.78
Pseudomonas aeruginosa NCTC 10490 0.39 100 0.19 >100
Pseudomonas aeruginosa 1AM 1095 3.12 100 6.25 >100
Pseudomonas aeruginosa No. 12 1.56 100 25 >100
Pseudomonas acruginosa Nc-5 0.39 100 0.39 >100
Pseudomonas cepacia ATCC 25416 3.12 100 6.25 50
Pseudomonas maltophilia ATCC 13637 =0.025 100 0.39 0.19
Acinetobacter calcoaceticus Ac-54 3.12 50 3.12 100
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aeruginosa 75 BRICH THREM S ik LRI %
Fig. 2~30 TR L1,

(1) S. aureus DHE

Fig.2, 3 T X5ic, HEHEEN 10 & LUF 100
cells/ml DWTFhOFEEL, CAZ ORFEHC— 2713,
6.25ug/ml, CTM X 0.39xg/ml, CZX Tk 1.56
ug/ml, CMZ i3 0.78ug/ml THh, CAZ DIEH
I IC N 4~32 55 - T T,

(2) S.pyogenes DBHE

Fig. 4 i« #EEHE 10%cells/ml O H 4 ORERLY TR L
7co CAZ DRESZ M — 743, 0.lug/mlTHbH, 0.05~
0.19ug/ml A H LT 7o CTM @ ¥ — 2%, 0.05
ug/ml, CZX Ti% 0.012ug/ml, CMZ Ti% 0.3%9ug/ml
Thbh, CAZ OHE L, CZX wwhi~X8fE, CTM =
X 2184 > T\uieht, CMZ X DX 4 fS@h Tl 1o,

(3) E.coli oigs

EMEEN 10%cells/ml © B4, Fig5 wrtr5
iz, CAZ OEZH ¥ — 712 0.194g/ml THH, CTM
Tk 0.39xg/ml, CZX T 0.1ug/ml, CMZ T
1.56ug/ml T, CAZ DHENL CZX X b 2fEBES
5> Tiehl, CTM, CMZ Lk hix@h Tl o, ¥ 7 108
cells/ml D4, Fig 6 iwrnT L5, CAZ ORSH
E— 2% 0.19ug/ml THH, 0.1~12.5ug/ml i

Fig.2 Sensitivity distribution of clinical isola-
tes S.aureus 44 strains (10®cells/ml)

100

Isolation frequency(%)

50+
0;0.025 0.050.10.190.390.781.563.126.2512.5 25 50 100 >100
MIC(x g/ml)
100 S
r CTM’,P {w 7
A CAZ

T

Cumulative percent of
strains inhibited(24)
o
F

050.025 0.05 0.10.190.390.78 1.563.126.2512.5 25 50 100 >100

MIC(ug ml)

Fig.3 Sensitivity distribution of clinical isola-
tes S.aureus 44 strains (10°cells/ml)

100

50

Isolation frequency(2;)

Cumulative percent of
strains inhibited(?;)
w
(=)

(=]

<0.025 0.05 0.1 0.190.390.78 1. .
MIC( yg/ml)

Fig.4 Sensitivity distribution of clinical isola-
tes S. pyogenes 18 strains (10%cells/ml)

- D (=3
(=3 (=3 (=3
T

o
(=3

Isolation frequency (%)

0 L
00125 005 0.19 078 312 125 50 =100

MIC (ug/ml)
100
©3
-
]
£ 250
a2
=
gL
R
s .5
ES
55{\1/ L"l'lllllljlll
: 0.0125 0.05 0.19 0.78 3.12 12.5 50 =100

MIC(ug/ml)
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LT\ oo #7172 CTM DMEEM: € — 7 43 0. 19ug/ml,
CZX i1 0. 1ug/ml, CMZ (1 0.78ug/ml ©& b, CAZ
X CZX L h 2450, CTM Lig%ehbh, CMZ &k
h 8 &R T

(4) K. pneumoniae DHE

108cells/ml P4, Fig 7 i k$+5ic CAZ DK
4k — 72 0. 78ug/ml, CTM Ti% 0.39ug/ml, CZX
Tix 0.05ug/ml, CMZ ¢ 1.56ug/ml THbH, CAZ
12 CZX X hhieb4sn, CTM LB THh,
CMZ X hETEIHENY 7 LI, 10%cells/ml @
$4, Fig 8 wRT X5t CAZ DM€ — 2713 0.39
ug/ml T b, 0.05~100ug/ml (ZiBIL < 7346 Lico
CTM € —7i% 0.19ug/ml, CZX T 50.025ug/
ml THo7eh, BEVAHLR LI, o CMZ D
— 7% 0.39~0.78ug/ml T b, 10%cells/ml DFER
EIERBRIMER TS - 120

(5) E.aerogenes DBHE

108cells/ml D4, Fig.9 wiTX 5k, CAZov
— 743 0.39ug/ml, CTM 3s X U8 CMZ Tix >100ug/
ml, CZX T 6.25 3 X U° >100ug/ml O 2§ TH
b, CAZ it L@ Tk b, CAZ Tk >100ug/ml ©
THEBRIZIETE L T\ o » oo ¥ 7 10%cells/ml D@4
Fig. 10 =7 X 5ic CAZ Tix 0.19ug/ml, CTM T

Fig.5 Sensitivity distribution of clinical isola-
tes E.coli 43 strains (10%cells/ml)

100

w
(=]

Isolation frequency(%)

0

= 1 A
500250050[019039078]5631252512525 50 ]00)100
MIC(ug/ml)

100

Cumulative percent of
strains inhibited(%,)
w
=)
T

030‘025 .0,05 0.10.190.390.781.563.126.25 1.5
MIC(yg/ml)

Fig.6 Sensitivity distribution of clinical isola-

Isolation frequency(%)

Cumulative percent of

Fig.

Isolation frequency( ()

strains inhibited(% )

100

Cumulative percent of
strains inhibited(”,)

tes E.coli 43 strains (10%cells/ml)

50

25

0 W01 1265125 25 30 W0 o1IW
MlC’yg ml)

100

50,

39078 1. 126. 3
MIC(yg ml)

7 Sensitivity distribution of clinical isola-

tes K. pneumoniae 39 strains(10%cells/ml)

k=)

£0.025 0.05 041'04190390781 53.126.2512.525 50 100 >100
MIC (4 g 'ml)

50

50025005010190390781 A E
MIC(ug/m])
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13 0.78ug/ml, CZX i 0.05ug/ml, CMZ Tt > Fig.9 Sensitivity distribution of clinical isola-
100ug/ml ICREEH - 272 F L, WTFThoXpL, 1) tes E.aerogenes 22 strains (10%cells/ml)
BVWAYR L, EEEROET I X b, CZX O

1001
HAEd, L hEBCREDLI, CAZ O HEHT CTM;
CZX it~ 4fE@E4 50, CTM, CMZ X hiifih | "CMZ
TV,

(6) E.cloacae DBt

10%cells/ml D&, Fig. 11 wix+ X 51 CAZ %
Zh v — 2743 0.39ug/ml, CTM ¥ XU CMZ i1 >100
ug/ml, CZX 1% 0.39 3 X ¢ 3.12ug/ml ® 2 @i T
Hh, CAZ ¥BLEN T\, T 10% cells/ml D L AT
& Figl2 &+ & 5k, CAZ DREH ¢ — 712, 50.0250.650‘10.190'39%811(:5?5‘.:;2/6;511)2,5 2550 100 >100

501

Isolation frequency(%)

(=]

0.19ug/ml THH, 0.05~3. 12ug/ml A LT 1, 100 /’K
CTM i 0.19~50ug/ml, CZX i3 0.05~3.12ug/ml, - j
CMZ i 1.56~>100ug/ml IC53 4 LT3 h, CZX O St ’ ]
Mitibic X b CAZ ¥ CZX iH~NXEFH DN, CTM, ]
CMZ X hix@h T\ i, §§ s0f
(7) P.mirabilis DS z £ I:
< 0 .

EREEE 10°%ells/ml 04, Fig 13 ioRw+ X5, 3E T poed j(‘
CAZ DRSSP E — 7 13 0.1ug/ml, CTM i 0.78g/ 38 s JCMAZ demm
ml, CZX it <0.0254g/ml, CMZ % 3.12pg/ml T T T T TR TR T B T & 9 >
»b, 10%cells/ml DB4, Fig 14 iwxT X 5ic CAZ MIC(ug ml)
i3 0.1xg/ml, CTM i 0.19ug/ml, CZX ¥ <0.025

Fig.8 Sensitivity distribution of clinical isola- Fig.10 Sensitivity distribution of clinical isola-

tes K. pneumoniae 39 strains(10%cells/ml) tes E. aerogenes 22 strains (10%cells/ml)
IOOF 100r
[~]
5 g 50
8 5
= kE
& a
0 A SR A O B 0 M e e ATV L - O
<0.05 0.050.10.190.390.78 1.5 3.12 6.25 12,5 2550 100 5100 20,025 0.05 0.1 0.19 0,39 0.18 1.56 312 6.25 125 %5 50100 5100
MIC(ug/ml) MIC(yug/ml)
100( CZX gy B Py 100r
e~ S~
™ i JURNS I
S5 g
°3 °
83 sof &3 501

LE vE

5y Ea

3E =g L

23 5 £

0 -8 W
<0.025 0.05 0.1 0.190.390.78 1.5 3.126.25 12.5 2550 100 >100 ogoovo TR0 0BT R OB LRI T BT 55 30 WS
MIC(yg/ml) MIC(yg ml)
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Fig. 11 Sensitivity distribution of clinical isola- Fig. 13 Sensitivity distribution of clinical isola-
tes E.cloacae 20 strains (10%cells/ml) tes P.mirabilis 28 strains (10%cells/ml)

100- CTM 100

'\.
o |

50 CAZ

Isolation frequency(%)
\}, ==
Isolation frequency(%)

.

L0238 : > FERLY S B, VIR B B |
<0025 0.05 0.1 019 0.09 0.8 1.56 3.12 6.2 12.5 25 50100 >100 005085 o,lo,wo,ssohzsllcsgz.lz/sﬁzsl;zszs o mm
MIC(ug/ml) ug

1001 CAZ - I

)

o
(=]
T

Cumulative percent of
strains inhibited(%)
wn
(=]

Cumulative percent of
strains inhibited(%

0 e L l—"?.-o-- i
<0.025 0.05 0.1 0.190.390.78 1.5 3.126.5 12.5 25 > 10
MIC(yg 'ml)

Fig. 12 Sensitivity distribution of clinical isola- Fig. 14 Sensitivity distribution of clinical isola-
tes E.cloacae 20 strains (10°cells/ml) tes P. mirabilis 28 strains (10°cells/ml)

1001 1001

sof|
I

Isolation frequency(%;)
Isolation frequency(2/)

X\ \‘\\

<0.025 0.05 0.1 0.|.39 0.78 1.56.;.12 6.2512.525 S0 100 >100
CzX CAZ MIC(x g/ml)

0

1001

50

Cumulative percent of
strains inhibited(%;)
Cumulative percent of
strains inhibited(2;)

0
0§0'025 0.05 0.10.190.390.78 1.56 3.126. E . <0.025 0.05 0.1 0.190.390.78 1.56 3.126. .
MIC (yx g/ml) MIC(u g/ml)



VvOL. 31 S-3

CHEMOTHERAPY 89

ug/ml, CMZ it 1.56ug/ml THD, WThoOWED
$4%, CAZ oHiE N CZX X v 4 % H, CTM,
CMZ X hEER T\ T,

(8) P.morganii DFE

108cells/ml OB, Fig 15 o= T X 5ic CAZ 2
0.1 3% X038 12ug/ml iz 2igtkDC—27%KF L, CTM
12 >100ug/ml, CZX % 0.05, 6.25 $s L U* 25ug/ml
D3RO —27, CMZ (2 6.25ug/ml DE—2TH
b, CAZ i3 CZX LiEA%BTHYH CTM, CMZ b
BT o, %7 10%cells/ml D4, Fig 16 ioi+
X5k CAZ 12 0.05 3 L T¥ 0.78ug/ml = 2 ikt D &
— 7 %KL, £0.025~12.5ug/ml (288 LTy
2o ¥ CTM © ¥ — 7 (% 0.19ug/ml, CZX i £
0.0252g/ml, CMZ i 3.12ug/ml (2 THbH, “hbD
EmLRLVAfivR L, CAZ i 7112 CZX kb
5%, CTM, CMZ X hix@h T\ 7,

(9) P.oulgaris DFHE

108cells/ml D4, Fig 17 273X 51, CAZ i1
0.05ug/ml, CTM % 1.56 ug/ml, CZX (¥ <0.025ug/
ml, CMZ X 0.39 % X U' >100ug/ml = 2 gD &
—72%%KFL, CAZ 12 CZX xh 4 %5, CTM, CMZ
X hiz@h T\ 1o, 10%cells/ml D4, Fig 18 iZiRm$
X5z, CAZ i3 0.05ug/ml w¥—7%HF L, <0.025

Fig.15 Sensitivity distribution of clinical isola-
tes P.morganii 39 strains (10%cells/ml)
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Fig. 16 Sensitivity distribution of clinical isola-
tes P.morganii 39 strains (10°cells/ml)

—
b3
(=3

=

Isolation frequency(?.)
o
(=3

ey

0 N . o~ 9 P
<0,0250.050.10.190.390.781.56 3.12 6.25 12.5 25 50 100 >>100
MIC(y g/ml)
100 s - and
_a”

-
S~
PN
53
o2
=
“E 50
zE
s w
= £
EE
Ow

0
50.025 0.05 0.1 0.190.390.78 1.

3.126. .
MIC(yg/ml)

Fig.17 Sensitivity distribution of clinical isola-
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~0.19ug/ml /M LC\ 2o ¥ CTM D — 70t
0.78~1.56 ug/ml, CZX % <0.025ug/ml T & b,
CMZ (2 0.39 3 X UF >100ug/ml iz 2 gD & — 7 %
HL, CAZ it CZX L b4 35H, CTM, CMZ
I hixEh T,

(10) S. marcescens DPL

10%cells/ml D@4, Fig. 19 iwix$+ X 5ic CAZ D&
FH e — 22 0.19ug/ml, CTM % >100ug/ml, CZX
1% 0.19ug/ml, CMZ % 6.25, 25 3 XU >100ug/ml
Thh, CAZOHEINI CZX LiiZA%TH b, CTM,
CMZ x hih T\, ¥t CAZ WitiEdkizFEEL T
Tehrotc, 10%cells/ml D P4, Fig.20 wiRT X5 C
CAZ D& — 7% 0.19ug/ml TH b, 0.05~1.56ug/ml
LTI, CTM o — 213 1.56, 6.25, 50 3
XU >100ug/ml © 4 @gtE, CZX i3 0.05ug/ml, CMZ
12 6.25ug/ml THh, CAZ DL CZX L h4-
Tuviept, CTM, CMZ X h L BT\ 1o,

(11) H.influenzae DHE

10%cells/ml D#B4, Fig 21 wRT L5k, CAZ it
<0.025~1.56ug/ml ML TkH, 3 gfEOL—-2
#H LT\ oo —F, CTM i 0.39~1.56ug/ml, CZX
12 <0.025~0. 78ug/ml, CMZ % 0. 78~6. 25ug/ml i
S LTk bH, CAZ (2 CZX X b4 55, CTM, CMZ

Fig. 18 Sensitivity distribution of clinical isola-
tes P.vulgaris 32 strains (10%cells/ml)
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X h@Bh Ty iz, 10%cells/ml D4, Fig 22 wiRkT X
5iz, CAZ B 2fEBENEWNIERTHH, Lo 3
it 108cells/ml OFE LIFRAMILIE N TH - 726

(12) A.calcoaceticus DIFE

10%cells/ml D4, Fig 23 wRT X 51, CAZ it
i1 0.1~100ug/ml, CTM, CMZ i% 0.19~>100ug/
ml, CZX 13 1.56~>100ug/ml i/ fiL Tk h, 100
cells/ml D&, Fig 24 WRTIH5CETHEOZL
RT5M, CAZ (2 CZX LiziE%Th b, CTM, CMZ
I hix@ER TR,

(13) P.aeruginosa DOFE

10%cells/ml O#4, Fig 25 icR®RT L 51z CAZ, CFS
i1 0.78~25¢g/ml, GM i3 0.39~12.5ug/ml, CPZ i1
6.25~>100ug/ml A LTk h, CAZ 1t GM X b
ET450, CFS X hETFTEh, CPZ X hiX8ERE
BhT\ 1o, 10%cells/ml D4, Fig 26 R+ X5
CWThoEML 2~ 4 SHENOELRN B D b h,
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oo ¥ 1o SBPC Mitthkkicxt 32 REHORERE %Y Fig.
27, 28 iR LA, CAZ o#HEEL 12.5ug/ml LT
CHEELT W, X 6 GM fittetkic T 258 %
Fig.29, 30 iZ;R Lichd, AL, 25ug/ml LT
FELTED, ThooOMEtkict LT 4, CAZ iR

Fig.21 Sensitivity distribution of clinical isola-
tes H.influenzae 17 strains (108cells/ml)
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Fig. 22 Sensitivity distribution of clinical isola-
tes H.influenzae 17 strains (10%cells/ml)
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Fig.24 Sensitivity distribution of clinical isolates Fig. 26 Sensitivity distribution of clinical isolates
A. calcoaceticus 46 strains (10%cells/ml) P. aeruginosa 44 strains (10¢cells/ml)
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Fig.28 Sensitivity distribution of clinical isolates
P.aeruginosa (SBPCT) 11 strains (10%cells/ml)
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Fig. 29 Sensitivity distribution of clinical isolates
P. aeruginosa (GMr) 20 strains (108cells/ml)
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Fig. 30 Sensitivity distribution of clinical isolates
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S. aureus 209P-JC, E. coli KC-14, K. pneumoniae
KC-1, S.marcescens T-55 ¥ LU P. aeruginosa E-2
RAWT, HENCRETE pH, S0lRN, B
BEOBMET OV THRE L7cfER% Table 5~7 iR L
too BEHh pH D H#Tix, WwTFhoEWL, S. aureus
TIIBERTHRENYEFLERL, E. coli, K. pneumo-
nige, P.aeruginosa T3 717 VI THENI EFR
7e»1=h%, S.marcescens Tit, ZEAEEbLLH,H
210 BMERMOKLETIE, WThOEYLIZLEAL
HENOBGZEDILr - o ¥ - EEEREOKET
i, MOEGHLETEROKEYZTAO AN L T,
CAZ R ELA LB FIth o1,

4. HEERRX

(1) E.coli KC-14 D&

E.coli wxt+ A MEERARA X LR Fig
31 iR L7 WThoEHL, MIC (CAZ i 0. 1ug/
ml, CTM X 0.054g/ml, CZX (% 0.025u¢g/ml, CMZ
1% 0.19ug/ml) fEA T XBENCIERT 2, Thll
LoBEC I VBREMCIERTS LB D LR,

(2) K. pneumoniae KC-1 D4

Fig. 32 KR 3 X 512 CAZ % 0.05ug/ml, CTM i3
0.1ug/ml, CZX i% 0.0062ug/ml, CMZ i1 0.78ug/ml
DIEDRERT & hBEFALRZD bR,

(3) S.marcescens T-55 DH4E
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Table 5 Influence of medium pH on the antibacterial activity of CAZ

Organism pH CAZ CTM CzZX CMZ
- 6.0 3.12° 0.39 1.56 0.39
S. aurcus 209-P JC 7.2 6.25 0.78 6.25 0.78
8.3 6.25 0.78 6.25 0.78
6.0 0.19 0.39 0.05 0.78
E. coli KC-14 7.2 0.10 0.05 =0.025 0.39
8.3 0.05 0.05 =0.025 0.39
6.0 0.05 0.39 =0.025 0.78
K. pneumoniae KC-1 7.2 0.025 0.10 =0.025 0.78
8.3 0.025 0.10 =0.025 0.39
- ) 6.0 0.10 1.56 =0.025 3.12
S. marcescens T-55 .2 0.10 1.56 =0.025 3.12
8.3 0.10 3.12 0.05 3.12
o N 6.0 1.56 >100 >100 >100
P. aeruginosa E-2 7.2 1.56 >100 50 >100
8.3 0.78 >100 25 >100

* MIC : ug/ml

Table 6 Influence of horse serum on the antibacterial activity of CAZ

Organism 5"‘2’(',‘/0)“’""' CA7 CTM czX cMZ

0 6.25* 0.78 6.25 0.78

S. aureus 209-P JC 10 12.5 0.78 6.25 0.78
25 12.5 0.78 6.25 1.56
0 0.10 0.05 =0.025 0.39

E. coli KC-14 10 0.05 0.05 <0.025 0.39
25 0.05 0.05 <0.025 0.39
0 0.025 0.10 =<0.025 0.39

K. pneumoniae KC-1 10 0.025 0.10 =0.025 0.39
25 0.025 0.10 <0.025 0.39
0 0.10 1.56 <0.025 3.12

S. marcescens T-55 10 0.10 1.56 0.05 3.12
25 0.10 3.12 0.05 3.12
0 1.56 >100 50 >100

P. acruginosa E-2 10 1.56 >100 50 >100
25 1.56 >100 50 >100

¥ MIC : pg/ml
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Table 7 Influence of inoculum size on the antibacterial activity of CAZ
L Inoculum size - . Ny
Organism (cells/ml) CANZ (SN C7X CM7
4.3-10* 12.5° 1.56 12.5 1.56
4.3-10’ 6.25 . 6.25 0.78
S. aureus 209-P JC 0.78
4.3-10° 6.25 0.78 6.25 0.78
4.3-10° 6.25 0.19 6.25 0.39
3.0~10" 0.10 0.10 =0.025 0.78
3.0-10° 0.10 0.1 =0.025 0.78
E. coli KC-14 0 i}
3.0-10° 0.10 0.05 =0.025 0.39
3.0-10° 0.05 0.05 =0.025 0.39
1.2-10° 0.05 0.19 =0.025 0.78
1.2-10° . . <0.025 0.39
K. pneumoniae KC-1 0.05 0.10 0
1.2-10° 0.025 0.10 <0.025 0.39
1.2-10° 0.025 0.10 =0.025 0.39
| 6.0 - 10* 0.19 50 0.10 6.25
| 6.0<10" 0.19 12.5 .05 6.25
S. marcescens T-55 \ h 0.0
| 6.0 -10° 0.10 1.56 =0.025 3.12
% 6.0 - 10° 0.10 0.78 =0.025 3.12
' 4.0-10° 3.12 >100 >100 >100
. | 4.0-107 1.56 >100 100 >100
P. acruginosa E-2 |
| 4.0-10° 1.56 >100 50 >100
| 4.0-10° 1.56 100 25 100
* MIC : ug/ml
Fig.31 Effect of CAZ, CTM, CZX and CMZ Fig. 32 Effect of CAZ, CTM, CZX and CMZ
on the viability of E.coli KC-14 on the viability of K. pneumoniae KC-1
F cAz Nodrug L CAZ | CTM
No drug
8t 8t -
) r 0.025ug/ml|- 0.05‘_‘1;’)“'
6 Ok Nl S
4 4 3~.0.10
£ 0.39 E 0.19
w w
£ 2F L =2+ -
3 =2
S L S L L
:: L L | | . ) j: 1 L I I 1 1
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S 8l s 8l L
e L g L
" oo 0012548 T . 0.10 ug/ml s
8~ -—o—_ 0.025 K[> —-— )
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Fig.83 Effect of CAZ, CTM, CZX and CMZ
on the viability of S.marcescens T-55
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Fig. 34 Effect of CAZ, GM, CFS and CPZ on
the viability of P.aeruginosa E-2
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Fig. 33 1254 X 5= CAZ i1 0.19ug/ml, CTM i
1. 56ug/ml, CZX {% 0.025ug/ml, CMZ % 3. 124g/mi
LA Lo W IE TR N i B btz

(4) P aeruginosa E-2 D1t

Fig. 34 12 i+ X 9w CAZ i3 3.12ug/ml, GM i1
1.56ug/mi, CFS, CPZ it 6.25ug/ml [ Lol X
hREERL D DR,

5 WBELOBEL LU=y “HEERARC

THMAN Bt

E.coli KC-14 15 X UF P aeruginosa E-2 = CAZ %
E &t b EDOWMEIOVT, (RSB X
DB X TR, 7F— 2 —(FROILRLTwR
VAL WIROBEMOBT L EYIERR, MRLL, 27
=875 A EEMEY L, TOREBELTW IR
BCE, ¥7- Paeruginosa DFH E.coli L hipR
7 .87 A MRMENTER TV ENBDLRI,
¥ OEMEABOBEELLYRLGT 5 120, MC-
penicillin G % i\ 2B & X 2 PBPs (=4t 5 St
DWTHE Lk R% Fig 35, 36 IZR Lz, E. coli

Fig. 35 Fluorography showing competition of

CAZ for “C-labeled penicillin G bind-
ing in E.coli K-12

Fig.36 Fluorography showing competition of
CAZ for “C-labeled penicillin G bind-
ing in P.aeruginosa E-2
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Fig.37 Comparison of the viable count of stabilized and
osmotically shocked culture of E.coli KC-14

Log of viable counts/ml
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Fig.38 Comparison of the viable count of
stabilized and osmotically shocked
culture of P.aeruginosa E-2
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bilizer # fiT, A7 =22 75 R FMYREIZOWTH
WNefTlhhaot, FOEE Y, Fig.37, 38 iR L 72
E.coli 3 LU P.aeruginosa D\ ThoBasd, £y
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Table 8 Protective effect of CAZ on experimental
infection with S. aureus Smitn in mice

Antibiotic | Chllense | MICka/mD |
PHPIOHE | (cells/mouse) 10" 10 wimeke
6.25 26.0
CAZ
3.12 | (13.0—52.0)"*
CTM 0.39 2.80
1.5X10° 0.19 | (1.17—6.70)
LD . )
-~ (3,000LDy0) | 1.56 8.75
0.78 | (3.01—20.4)
0.78 )
CcMZ 5.50
0.39 | (2.70—11.3)

* Inoculum size : cells/ml
** 95% confidence limits

S. aureus SuirH RRYLFEC T 5 {REEE)E %Y Table 8
TR L, CAZ DIEREIR (EDy fE) 12 26. Omg/kg,
CTM (% 2.80mg/kg, CZX i1 8. 75mg/kg, CMZ i1 5. 50
mg/kg THbH, CAZ DEEBPHRI, MLEHE~H 3
~10 24 - T\ e,

(2) E.coli BYSEXT % RHBR

E. coli KC-14 BYfE =33 % {afExh £ % Table 9 iz
7~ L 7o CAZ ® EDy, fH i% 0.050mg/kg, CTM %
0.270mg/kg, CZX (% 0.040 mg/kg, CMZ (% 0.925
mg/kg ThbH, CAZ 12 CZX Li3iEE%ETHbH, CTM,
CMZ X VLM EN TS,

(3) K. pneumoniae RRYIEZ53T 5 BB E

K. pneumoniae KC-1 RRYSE = i T 5 R E %
Table 10 1Z/R L7co CAZ @ EDs, fHi 2.30mg/kg,
CTM % 32. 0mg/kg, CZX i% 0. 85mg/kg, CMZ 3. 60.0
mg/kg (X ThbH, CAZ 1% CZX T~ 2.5 243
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Table 9 Protective effect of CAZ on experimental
infection with E. coli KC-14 in mice

Table 11 Protective effect of CAZ on experiments]
infection with S. marcescens T-55 in mice

Antibiotic (CS]';‘:/:::M l:;[.c_(“gj:l) EDiu(mg/kg) Antibiotic (:::'/::Z:e) Tolf(“g;:l) EDsu(mg/kg)
caz " 0.39 (0.02:;?0123)" CAZ " 0.19 (0.1920—'3(,)469)”
5000 " 0.19 (0.123;27.(;90) M exaer o 1.56 (16.(23(1(4)7.0)
C7ZX (501D 010 0.10 (0'01:);(:)4_220) czx oL e 0.19 (0.062'—1(1).175)
Nz " 0.39 (o.sgz(s)flz.iss) Mz - 3.12 <5'°;(i(1)9'7)

* Inoculum size : cells/ml
** 95% confidence limits

Table 10 Protective effect of CAZ on experimental
infection with K. pneumoniae KC-1 in mice

* Inoculum size : cells/ml
** 95% confidence limits

Table 12 Protective effect of CAZ on experimental
infection with P. acruginosa E-2 in mice

Challenge | MIC(ug/ml) Challenge | MIC(ug/ml,
Antibioti e s
ibiotic (cells/mouse) | 10" 10 EDjso(mg/kg) Antibiotic (cells/mouse) | 0™ 10° EDso(mg/kg)
CAZ 0.19 2.30 CAZ 3.12 11.5
0.10 | (1.35—3.95)"* 1.56 | '6.15—21.48)*
i
CTM ’ 0.39 32.0 CFS 3.12 25.0
1.5X10 0.19 | (25.4—40.3) 1.0x10° 1.56 | (13.05—47.85)
c7ZX (300LDs) | =0.025 0.85 CPz (100LDy) | 6.25 110.0
<0.025 | (0.52—1.39) 3.12 | (63.80—18.95)
oMz 1.56 60.0 oM 0.78 19.0
0.78 | (46.5—177.4) 0.39 | (14.05—25.75)

* Inoculum size : cells/ml
** 95% confidence limits

#, CTM, CMZ X hiz#y 15~25 fS@EHh T\ 7o,

(4) S.marcescens BREFECTT % EMBR

S. marcescens T-55 RIFEC 5T 5 1 5% R % Table
11 R L1z CAZ © EDj, f#iix 0.30 mg/kg, CTM
it 26.0mg/kg, CZX i 0.11mg/kg, CMZ (% 10.0
mg/kg THbh, CAZi2CZX X ¥ 3f&4 5%, CTM,
CMZ X hizBbm i@ T\,

(5) P aeruginosa RRHIEIT T 5 BRHR

P. aeruginosa E-2 BIPFEIC K+ 5 %R %Y Table
12 12k L1z CAZ @ EDy, ffiit 11. 5mg/kg, CFS it
25.0mg/kg, CPZ i 110.0mg/kg, GM i 19.0mg/
kg THH, CAZ i GM L 3IERAE1HHVITETE
h, CFS, CPZ & b3 @h T\, SBPC fifthk P. aeru-
ginosa TP-5 FEHFEC KT 5 %R % Table 13 1277
L7:o CAZ © EDy, fliix 200mg/kg LE\MERZR L

* Inoculum size : cells/ml
** 95% confidence limits

»%, CFS, CPZ, SBPC H&%istkicd LTHHHTH
»tco Eto GM Fitt: P aeruginosa K-31 BRYFEIH
+ 5By Table 14 1R L1, CAZ ® EDy fi
12 32.0mg/kg, CFS i3 45.0mg/kg ThbH, CAZ X
CFS tH~_ETFEITE Y, CPZ, GM X hBbLIK
®h, GM etk RECR LTI RYTH -7
. BESIUER

KE 75 7 vHTHRSIA 7 F L\ aminothiazolyl
cephalosporin @ Ceftazidime (CAZ) =883 % fEFH
SE{f % BB Cefotiam (CTM), Ceftizoxime (CZX),
Cefmetazole (CMZ), Cefsulodin (CFS), Cefoperazone
(CPZ) # X U° Gentamicin (GM) #% &34 & LT
BTt TORER, CAZ 13 CTM, CZX, CMZ
LERE, 77 ABMER I UREERCK LCEEVHT
BARZ P FARBELTWRY, 75 ABgERcT
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Table 13  Protective effect of CAZ on experimental
infection with P. aeruginosa TP=5 in mice

899

Table 14 Protective effect of CAZ on experimental
infection with P. aeruginosa K-31 in mice

- Challenge | MIC(ug/ml) Challenge | MIC(zg/ml)
. ibioti T y Antibioti ED.(mg/kg)
Antibiotic (cells/mouse) | 10** ' 10*° EDsu(mg/ke) niibiatie (cells/mouse) | 10**  10* “ s
3.12 200 12.5 32.0
7 CAZ
caz 1.56 | (97.5—410)*° 1.56 | (24.0-46.7)*°
100 12.5 45.0
> CFS
CFS 25 800 r 6.5%10° 3.12| (27.3-74.2)
5.0x10°
400 (50L.Dso) 50 400.0
7. CPZ
or (801D, 2 >80 12.5 | (197.5-810.5)
>400 50
B >8 GM >200
SBPC >400 00 12.5
0.78 9.0 * Inoculum size : cells/ml
GM . P . ..
0.78| (7.65—10.6) 95% confidence limits

* Inoculum size : cells/ml
** 95% confidence limits

AHE N CTM, CZX, CMZ X h {4 » Tl oo L
L, 75 AalEBc LT, CZX X hEFHDH.,
CTM LiziEA%» 55\ 3@ h, CMZ X hixBoh
ZEh T\ 72 ¥7- indole [t Proteus spp., Serra-
tia, P.aeruginosa 3s X UMb 7 Vo $EIEREEEIT L
THHWHE DY B LT\ o, RS EERED S. aureus,
S. pyogenes, E. coli,
spp., Proteus spp., S. marcescens, H. influenzae, A.
calcoaceticus 35 LU° P. aeruginosa {343 2 R4y
T DWTHRE LIcE R, S. aureus izoWTit, CTM,
CZX, CMZ X Y 4 iEHE% > T b, S. pyogenes T
X, CTM, CZX X b4 h, CMZ X hiz@hT\ i,

—7 E.coli, K. pneumoniae, Enterobacter spp., Pro-
H. influenzae s X U A.
calcoaceticus Ti3, CAZ DHENIL CZX i2h~RT4
2TWah, HHVILERAETHH, CTM, CMZ X
DiX@h T\ 7, P aeruginosa Tit GM & 3iFRE
Thh, CFS, CPZ X h@h T\ oo F7: GM Mighkss
L OF Sulbenicillin (SBPC) itk D P. aeruginosa =it
LTHBVREZML/RL, B-lactamase EAHKIZ L HRD
THBHT L1, MEHCRETHERFORE T
X, S.aureus, E.coli, K. pneumoniae, S. marcescens
¥ XU P aeruginosa O\ THOEEY AV I-BEL
¥ pH, EM#EGmMoOLE Tk, CTM, CZX, CMZ
EREFRRIER TH 1o L LEBERC X 2HE
Tix, CTM, CZX, CMZ )\ E*Z T B - DiTx LT,
CAZ iz iz LALHEIRIL & &2V » 7o, HUESE
BRRX L, E coli, K.pneumoniae, S.marcescens

K. pneumoniae, Enterobacter

teus spp., S.marcescens,

B X P.oaeruginosa & 2 - THEE Lichd, WTFho
EMLBANREHILREL EOERC L b, RENIER
HRDDHZENTE I, BEE({LOBETIL, E. coli,
P. aeruginosa H bz CAZ i X h{BR{LL,
A7 =875 A MEMEYRL, TORBETH LN
BdbNI, A7 753X VURDERBZRMHIX
HPEVBRBCELLILDOTIIRVZ EATEDONI, F
o= o) VEEAEEE (PBPs) oot 5 BRI gt
Li-#8, E.coli T3 PBP3, 1Bs, 1A, P.aeruginosa
T3 PBP 1A, 1B, 3 DJACEfMEX R T EMNTDH L
h, BRE{LE PBPs it T2 B L O, R —
HLABEMELED ORI, =7 ARROREYIE T T
LB E T, S aureus A\ o34, CTM, CZX,
CMZ X hid CAZ oFhRix4» T\ 1o E.coli Ti%
CAZ i3 CZX Li3ixm%EThhH, CTM, CMZ rhHiF
hT\ o K.pneumoniae, S.marcescens T\ CZX
I hHo-Tutens, CTM, CMZ L b { Bh Turto,
P.aenuginosa Tix GM L i2iTEE»H D\ IIETFE
h, CFS, CPZ X hHEBh T\ 7o ¥ 7o GM fifts,
SBPC ittt P. aeruginosa REPIETH L TH BEXTH
70

PlED X 51T in vitro 35 X in vivo DBEHERM
5, CAZ 12775 o BHEICHTH2HELECN, ~
S AaEMECR LTI, CZX itlE~NiiFE%d Lt
4570, CTM, CMZ X h L, BHh Tk b, P aeruginosa
CRLTE, GMEEHT2HENX¥ELTEY, th
LORYIEC N THERDEIFETEL LD LEE LS
hdo
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BACTERIOLOGICAL EVALUATION OF CEFTAZIDIME

Takesur NisHiNo, Yosuikr OBana, Kazumasa HiraTa,
Yosumiro YaMaMura, Masako Outsuki and Teruo TaNINO

Department of Microbiology, Kyoto College of Pharmacy

Bacteriological evaluation was attempted on ceftazidime (CAZ, SN 401), a new cephem antibiotic,
with cefotiam (CTM), ceftizoxime (CZX). cefmetazole (CMZ), cefsulodin (CFS), cefoperazone (CPZ),
and gentamicin (GM) as the control drugs. CAZ showed a broad antibacterial spectrum against
gram-positive and gram-negative bacteria, but its antibacterial activity against gram-positive bacteria
was inferior to that of CTM, CZX, and CMZ. Against gram-negative bacteria, however, the anti-
bacterial activity of CAZ, although slightly inferior to that of CZX, was practically equivalent or
superior to that of CTM and apparently superior to that of CMZ. Also CAZ was found to possess
potent antibacterial activity against indole-positive Proteus spp., Serratia, and P.aeruginosa.

Studies were also conducted on the influence of various factors on antibacterial activity of CAZ, and it
was recognized that the drug is hardly affected by pH of culture, addition of horse serum, or inoculum
size. Studies on the mode of the antibacterial activity of CAZ revealed its marked bactericidal action
against any one of the bacterial strains used. As a result of investigation on the affinity of CAZ to
penicillin binding proteins (PBPs), it was observed that the affinity was in the order of PBP 3, 1Bs,
and 1A in E.coli and PBP 1A, 1B, and 3 in P.aeruginosa, and these findings conformed well to the
results of morphological changes under drug action.

As to the therapeutic effects in experimental intraperitoneal infections in mice, those of CAZ
against S.aureus were inferior to those of CTM, CZX, and CMZ. On the other hand, CAZ was
undoubtedly superior to CTM or CMZ and equivalent or slightly inferior to CZX against gram-nagative
bacteria such as E.coli, Klebsiella, and Serratia. Against P.aeruginosa, CAZ was superior to GM,
CFS, and CPZ and, furthermore, showed an excellent efficacy against GM-resistant strains as well.



