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Cefoperazone (T-1551) @ in vitro s X O' in vwo
FEFA 2T

F =R - RREZ - HEES
ARERE - ZE
BEAREEHBENYERE

Cefoperazone (CPZ, T-1551) D#iEi 1% A ALk MUkt » TR E L, cefazolin
(CEZ), cefotiam (CTM) % %fB3E L L TR inx 7o#s R, CPZ i1/ 7 2 BHEH, 77 sBHEKC
HLUTRBADHEAR + 5 2%ETHEVS MR B, 77 sBECH LT CEZ L3
FERUY, PREIRETH ol 75 AEHHE, $ic P. aeruginosa, indole positive Proteus, E.
cloacae, S. marcescens izt Ui CTM, CEZ X W BN I-HEI%H L, 2006kD P. aeruginosa {5

T 580 % R BERAILYEEN 6. 25 ug/ml L FR Tz,

B-lactamase X3 5 LEM % direct spectrophotometric method THIEY LiciER, &2 7 4
fat B D EEA T % cephalosporinase (CSase) zxf L Cid bt AT RIKLETH Y, REFIZEIC
& % penicillinase (PCase) i LTt €7 » v A £ Y v RIEH & ARBICLETH - o

< v R LB I B 1A g8 x CEZ, carbenicillin (CBPC) & b B 7B 038 b ivic,

Cefoperazone (CPZ, T-1551) WHi &R &7 7 m A K Y
VEREWMETH BV, {AlgH iz piperacillinh? g M
A X /- 4-ethyl-2, 3-dioxo-1-piperazinecarbonyl # %
HLTWwWBY,

4mEbhbhii cefazolin, cefotiam, carbenicillin 7
ExtBRIEHAI L LT in vitro 35 X O° in vivo HLEIEF T 2
WTHRE L ko

1. RBMESLUFE

1. fEREk

FEREB AR YHERFEKY A, MR
LT7 5 A5t BioBREEKRCT T2 mEE SN
E Lo

2. fEREH

Cefoperazone (CPZ), ampicillin (ABPC), cephalexin
(CEX) (BEUMb T %Mk £&4), carbenicillin (CBPC),
cefazolin (CEZ) (BERIER TEKK L), penicillin G
(PCG) (BAHBIEMR£H), cephaloridine (CER) (&
BB L), cephalothin (CET), cefamandole (C
MD) (EFF#HBIRMRAS4), cefuroxime (CXM) CirH
AREHALH), cefotiam (CTM), cefsulodin (CFS)

(REERGASL), cefoxitin (CFX) (H—RIEHK
&) AV,

3. (ERssH

Heart infusion agar (3%, HIA), brain heart infusion
broth (Difco, BHB), 1%~<7F viK (RY_X7+ v 10

g, NaCl 5 g, 1/7&%/K), nutrient broth (N-broth,
A=%A10g, £Y<7+12g, NaCl 5g, 1!/7&H
K), Medium-B (B#f=*+2x 2¢g, #Y <7+ 10g,
Na,HPO,+» 12H,0 8 g, KH,PO, 2 g, (NH,SO, 1.2
g, /ra—22g, MgSO, 0.4g, lI/7K&K) %A
Wi,

4. BORBEEEE (MIC) ol

A AR LR S B Rk (B 5 PR RE I
Lot ThHHLBLEREDO T+ vK 37C 18FelRE %
¥ (109~108 cells/ml) % 106 cells/ml i27c % X 5 1THR
L, To—B&EYEAGEEcEE L, 37°C18KH
BERE BREORFTIRD O WRNMEERX L > T
minimum inhibitory concentration (MIC) & U7z,

e FEHMEEO MIC fEiz, e bME%Z0, 10k X
V0% e B & ez e HIA % v, #XERFR
BT X o TRDT,

5. BENAE

1 &1 o X258k % A\, loop transferykiz & H mini-
mum bactericidal concentration (MBC) %3k t-, X B
SRR IRAIRING, BROCAEERENE Lic. B
e EE i N-broth ¢ %,

6. BEMEEREO MIC ok X3 Tipm

BEEEOI0EHFRRTILEY, MICARE L,

7. B-lactamase iz %3 % LE M

BHB i TRTIEH L B % Medium-B 12 Tk Bk
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Table 1 Antibacterial activity of CPZ against
standard strain of bacteria

MIC (pg/ml)

Test organism

CpPz CEZ
Staphylococcus aureus FDA209P 0.78 0.39
S. aureus TERASHIMA 1.56 1. 56
S. aureus SMITH 0.78 0.78
S. epidermidis 11D866 0.39 0.39
Streptococcus faecalis 11D6824 25 200
S. pyogenes S-8a 0.2 0.2
S. pyogenes Cooke =0.1 =0.1
Bacillus subtilis ATCC6633 0.39 0.39
Clostridium perfrigens 11D5204 1.56 0.39

Neisseria meningitidis 11D8544 =0.1 =<0.1

Escherichia coli NIH]J =0.1 1.56
Klebsiella pneumoniae 11D875 =0.1 3.13
Salmonella typhosa 11D611 =0.1 3.13
S. paratyphi 11D605 0.2 3.13
S. schottmuelleri 11D607 =0.1 3.13
S. enteritidis 11D604 =0.1 3.13
Shigella flexneri 11D642 =0.1 3.13
S. boydii EW28 =0.1 3.13
Serratia marcescens 11D620 0.2 >200
Proteus vulgaris 11D874 0.78 >200

P. morganii 11D602 0.78 >200
Enterobacter cloacae 11D977 0.78 >200

E. aerogenes 11D97 =0.1 50
Pseudomonas aeruginosa 11D 1001 1.56 >200

P. aeruginosa IFO3445 0.78 >200

P. aeruginosa NCTC10490 =<0.1 >200

@ HIA supplemented with 109 sheep blood
L7c, 5REMRBEEREBEL, 0.1M ) VEREEK

(pH 7.0) 1= TEe#HH, A—RZEHRCHE L, BEEER
Lize Z£D#10,000G30FHGEHTEL L, £ LER
HEEEW & Lic, Penicillinase (PCase) ZE4#, & U
E. coli GN 54824 B\ > 1 cephalosporinase (CSase)# 4 #
DAL, HeEB IFME I PCC 2 THEE LALHE
thhs DEER R Utco & 3EH| DK & B direct
spectrophotometric method® #» B\ THIE Ui, &FH
DHEBERET 100M T, BB EIHIL0.05M Y VB
e (pH7.0), RUGEEL 30C THIE XTI - o
PCase ¢i3 PCG # 100 & L, CSase -¢i% CER % 100 &
U 7 MK 43 i B C 4 K D K R BE e /R L
fro e BEER I Lowry 3% AV THIE Lic,

8. S0%HRHIEILBE (IDso) DIED

=7 KAEREREFR LT, #4300 HOW L

4 DWEDIEK % &1 HIA PRI EH4E L, 37°C18R: IS
i%r qZﬁJ:@ 2r=—H%RE L Dy fﬁi’ﬂﬂj L7

9. = v ARG

ICR Rit= v 2% 1 FEFBBEI DT 1 BE20IE6EMA L
oo =V ABBERICERT Y, BHOREIRTEHSY
FiVs i, SRAIRRGES 1 RSP, 4 BERIME 2 Bt THR
Lo BT RO HEFERN S EDso fEE RO, B
E B3 LITcHFIELD-WILCOXON 35 w5 %, 95%f5
BERAELHEC L hEH L,

0. £ B & R

1. EEEEYACTOHEAR? F 54

CPZOHEA~7 + 5 2% CEZ &R L L THEH
FFLico £ DR % Table 1 2R L1z, CPZ OE I
75 aEtEeN LTCEZ L igiZRABE Th o7 L
2L, 77 BB LTI REERD B-lactam RIEH
PNEXLEELED T, WO THVCHEBNER L. #
iz P. aeruginosa, S. marcescens, E. cloacae 1t & i\ i
BhOxR LI

2. BEIROBERRIC N T 5 RZ LA

BEPR Sy BEE MR D121, 1361 BRiz D\ T, 106 cells/
ml 1 B&EOBEETKT 5 HEED FHRZIH I Y
Fig. 1~12 1278 Lo ®RIix CEZ, CTM % v e,

S. aureus : CPZ DX 343 1. 56 pg/ml iz € — 7
b b, 3.13 pg/mlOIKIWE THI5SH DEDORTE %
1 L7238 CEZ X h R0l s - Tk (Fig 1),

E. coli : 200 BRIz X3 5 BZ¥D € — 713, CPZ Tik
0.1pg/ml iz b, CEZ ik~ HE % R L1,
CEZ &< BN % R e\WFEFNRE 0.39 pg/ml T,
CPZi3#960% DEDRBE #FHIE Lize L2 L, CEZILH:
LCREHAFEE - E— 2 2RI, PR ML7w
— FChote. BEMERE (MIC>100 pg/ml) i CPZ,
CEZ L biciz A XA bhich -1 (Fig. 2),

K. pneumoniae : CPZ @ 100 #kiz X3 % BREZH: 2713
0.2pg/mlic 12D E— 7 %KL, 0.78~12.5ug/mlic
S u— Ficfinikbh, CEZicl LTHRWHEERL
R L, BEMEE (MIC>100pg/ml)ix E. coli & R
TEH & bz, @& A ERBREH - e (Fig. 3),

P. mirabilis : 10082543 % CPZ D RZ M5 71120, 78
pg/mlice— 7 %57 L, CEZIH LEWHEN®RL,
CTM L ABETH - 1o 1. 56 #g/ml DIRFNRE <13,
CPZi3#985% DEDFKE #MHIE Lich, CEZizz Dl
it 4 BN R fab - ke (Fig. 4),

Indole positive Proteus (P. morganii (698k), P. vul-
garis (T08k), P. rettgeri (40¥k), P. incostans(308k))] :
P. rettgeri %\~ 1 3 BME Tk CPZ D REZ 713 1. 56
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Fig. 1 Antibacterial activity of CPZ
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Fig. 3 Antibacterial activity of CPZ
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108 cells/ml

Ccrz CEZ
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Fig. 2 Antibacterial activity of CPZ

Escherichia coli (200 strains)
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T T T T | T
<0.05 0.2 078 3.13 12.5 50 >100

CPZ
CEZ

T 1 v 1 17 1T 17 T T17T"T"7
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Concentration of drug (ug/ml)

Fig. 4 Antibacterial activity of CPZ

Proteus mirabilis {100 strains)
10 cells/ml

CEZ

501

<012 078 313 12.5 50 >100

T T T T T T T T 1
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Concentration of drug (ug/ml)
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Fig. 5 Antibacterial activity of CPZ

58100~ Proteus morganii (69 strains)
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Fig. 7 Antibacterial activity of CPZ

1001 Proteus retigeri (40 strains)
10° cells/ml
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Fig. 6 Antibacterial activity of CPZ

100 Proteus vulgaris (70 strains)
T o 108 cells/ml

Isolation frequency (%)

50+
CTM
T T T 1
=0.2 78 313 125 50 >100 .
IOOW
50

— 1 1 17 7 1T 71
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Fig. 8 Antibacterial activity of CPZ

Proieus inconsians. (30 strains)
: ot 10° cells/ml ¢

=
(=3
(=]

50
CPZ

T T T T 1 T | L L |
=0.2 0.78 3.13 12.5 50 >100:
100+

50

I P DU S N
<0.2 0.78 3.13 12.5 50 >100
Concentration of drug (#g/ml)

Cumulative percent of strains inhibited (%)
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Fig. 9 Antibacterial activity of CPZ

Enterobacter cloacae (200 strains)

10° cells/ml

Va

T T L
<0.05 0.2 0.78 3.13 12.5 50 >100

] T | T ] T | T | T I T ]
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Concentration of drug (ug/ml)

Fig. 11 Antibacterial activity of CPZ

Serratia marcescens (200 strains)
10° cells/ml

———

A SR B B e m s s
0.2 0.78 3.13 12.5 50 >100

T 11 T T T 7 T 11
0.2 0.78 3.13 12.5 50 >100
Concentration of drug (ug/ml)

Fig. 10 Antibacterial activity of CPZ

Citrobacter freundii (52 strains)

100+ 10 cells/ml

Isolation frequency (%)

—— T "
=0.1 0.39 1.56 6.25 25 100
Concentration of drug (ug/ml)

Cumulative percent of strains inhibited (%)

Fig. 12 Antibacterial activity of CPZ

100- Pseudomonas aeruginosa (200 strains)
10 cells/ml

CBPC

o
<

CPZ

Isolation frequency (%)

=0.2 0.78 3.13 12.5 50 >100
100+

50

CBPC

T 11T 17 71T T 71T 1T 1
<0.2 0.78 3.13 12.5 50 >100
Concentration of drug (ug/ml)

Cumulative percent of strains inhibited (%)
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Table 2 Antibacterial activity of CPZ against clinical isolates of bacteria

No. of Drug concentration (zg/ml)®
Organism MIC;, MIC;o
strains CPZ CEZ CPZ CEZ
E. coli 200 0.19 1. 46 0.53 2.28
K. pneumoniae 100 0.21 1.81 0.61 2.72
P. geruginosa 200 3.60 <100 5.19 <100
S. marcescens 200 5. 40 <100 19.0 <100
P. mirabilis 100 0.76 4.90 1.15 6. 00
P. morganii 69 1.30 <100 2.05 <100
P. vulgaris 70 2.50 <100 4.50 <100
P. rettgeri 40 1.13 100 3.13 <100
P. inconstans 30 1.62 36.0 2. 40 <100
C. freundii 52 0.47 18.0 2.00 <100
E. cloacae 100 0.16 <100 0.45 <100
S. aureus 100 1.20 0.21 1.52 0.28

~ MICs, and MIC,, represented the concentrations required to inhibit the growth of 50 and 709, respec-
tively, of the total number of strains used.

—
(=4
(=]

Al
(=}

50

Cumulative percent of strains inhibited (%) Isolation frequency (%)

Fig. 13 Antibacterial activity of CPZ
_ ABPC* Escherichia coli (50 strains)

CEZ
CpPZ

106 cells/ml

Tt T T T T
<0.2 0.78 3.13 12.5 50
100+

T 1 1 1 T 71
<0.2 0.78 3.13 12.5 50

|
200

1
800 > 1600

Concentration of drug (ug/ml)

~3.13pg/ml i BB /r € — 7 #7< L, CEZ,CTM X hi&
DTHCHBENI®R Lz, P. retigeri TIXHARLE— 7
BREY, LT e — ¥ Thot, i CEZ, CTM
B i bhie (Fig. 5,6,7, 8),

E. cloacae : 200 BRi X535 RS 04k CPZ ¢ 0.2
pg/ml K& €— 2k 50pg/ml N &g —2D2
BHOYFRwRL, CEZ CTM I hBWHEHERL
7= (Fig. 9),

C. freundii : 528kic T % B2, CPZ0.39
pg/mlickEice— 27, 6.25 ug/mlic/NI /g~ 27D 2
Bt D Fix = Lico MENE CEZ X s hicEh
T h, CTM LR TH » foo 1. 56 pg/ml DIEH|
BETIE, CPZ3#H0%0@EDRE XML, CTM &
R UTh -t (Fig. 10),

S. marcescens : 200 BRiC ;T HREULI MO — 71k
3.13pg/mliz e — 7 %R L, CEZ, CTM X 3% h Iz
WHBENE R L, 12.5pg/ml OEFIWE T, CPZix
#60% DEDORE #BHIL Lichs, CEZ, CTM iz & A&
BBy R e ote. REMMERE MIC>100 g/
ml) »3 CPZ ¢12#010% % it (Fig. 11),

P. aeruginosa : 200 BRiz X 35 CPZ DR ZH: 7Rk
3.13 pg/ml 75\~ L6. 25 pg/ml i@ € — 7 hiZ b h, CBPC
I BEREHEIER L, FEIRE 6.25 pg/ml T,
CPZ1380% PEDFHE % AL Lich CBPC i1z 2 HoR
BRI Lich o tce 2008k CPZ w3 % i BEi ik B
(MIC>100 pg/ml) i34 Bhieh -t (Flg. 12),
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Fig. 14 Antibacterial activity of CPZ

CBPC' Pscudomonas aeruginosa (42 strains)
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Fig. 15 Antibacterial activity of CPZ

GM® Pseudomonas aeruginosa (70 strains)
100 10° cells/ml

Isolation frequency (%)

T T 77 T T T T T DR
<0.2 0.78 3.13 12.5 50 200 >200

‘1004

507

T T T T T f T T T T 1
0.2 0.78 3.13 12.5 5|0 200> 200
Concentration of drug (ug/ml)

Cumulative percent of strains inhibited (%)

Table 3 Effect of human serum on antibacterial activity of CPZ

MIC (pg/ml)
Human serum E. coli P. aeruginosa S. aureus
(%) GN 6291 GN 6292 GN 6306 GN 6717 GN 6727 GN 7855 MS 11103 MS 11106
0 0.1 0.2 0.39 12.5 6.25 6.25 1. 56 1.56
10 0.39 0.2 0.39 12.5 6.25 12.5 1.56 3.13
40 0.39 0.39 0.78 12.5 12.5 12.5 3.13 3.13

FEIR BB et T 5 CPZ o#H{E 1% CEZ L H# LT
Table 2 0¥ Lz, ANCHEDOELRENS0% 3 LV
0% OKOREMNEIEINDBERX L > TRLEK, 77
LEME T CEZY ik s B HEFRAL o
Ebhot,

3. HEMHECHTAHAEN

ABPC fitt4: E. coli, CBPC 35 X 0° GM fiftk: P. aerugino-
sa X3 5 RZF &R~ (Fig. 13~15),

ABPC it E. coli : ABPC izt L 400 zg/ml Ll Eo
MIC #3573 E. coli50kkic o\ T D CPZ DRRZ M FilL,
0.78 pg/ml 35 L Oz 6.25 pg/ml BRI A Z e e — 7,
400 pg/ml /N XL €= 7 D 3BHEDRI < Z — ViR
Lo PIEMNE CEZ X h R TV 7ehs, MIC %1100 pg/
ml Ll %Rt E 2 910 % 4 LT\ (Fig. 13),

CBPC Ttttk P. aeruginosa . CBPC iz LT 100 pg/ml
LA Eo MIC %R 428kiext3 2 B o fik, CPZ ¢
25~50pg/mlice€— 7 %HF L, CFSLABEOHE %
R Llc. FEAIBE 50 pg/ml © CPZ 13#80% DE D RE
wFALE L7 (Fig. 14),

GM it t: P. aeruginosa : GM =3t LT 12.5 pg/ml L E
D MIC % R$708kIC % 3% B9 Fiit, CPZ ¢ 6.25
pg/mlic € — 7 %R L, 3EMBE A bhigh - i (Fig.
15),

4. HENcH XIFTHEOHE

E.coli (3¥), P.aeruginosa (3#k), S.aureus (2
) DEEREERRC OV TIB RO E s XiF+
HETOWTRE Lic, MBOHMEKY 0, 10, 40% &
ExThickzn, CPZop MIC3, IMmE40%EINEC
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Fig. 16 Relation between MIC and MBC
Staphylococcus aureus (25 strains) 10*cells/ml MIC —-——MBC
100 —
~~ il
/ /
S { /
- | cpz / CTM
S | /
5 / !
50- | e
2 / /
s / |
z I |
3 / I
! |
/ |
/ J
- i
P
DL LA LA | T T T 1 T T "1 T T T
0.2 0.78 3.13 125 50 <0.2 078 3.13 125 50 <0.05 0.2 0.78 3.13 12.5
Concentration of drug (ug/ml)
Fig. 17 Relation between MIC and MBC
Escherichia coli (25 strains) 10* cells/ml MIC ———MBC
100 =
X
=
L4
.
()
2 50 .
4]
2
®
]
£
=
(&)
Tt 1T T 1T T 71 | SRR SERNLARN U A N S L L S L
<0.05 0.2 0.78 3.13 12.5 £0.05 0.2 0.78 3.13 12.5 <0.05 0.2 0.78 3.13 125

PREL B EMEY He T (Table 3),

lactam RFEFC S A ShBERTH 5,

5. HEHE

S. aureus, E. coli, K. pneumoniae, P. aeruginosa s D
3 D25RRDEGIR S liEkk % Fiv-T CPZ o MIC & MBC %
HEt Ui, sIRIEH & LT CEZ, CTM %A\, P
aeruginosa wwXf LTI% CFS A XHRIE & Lo

E. coli, K. pneumoniae Ti% CPZ 3 X OHIREA & b
IwMIC, MBCi3ig LA X —H LTk b, BREMIEAL
T B o Edbh oo, FicS. aureus, P. aeruginosa T
(3 —EEE MBC 2t MIC X & { fe o> T Achd, FIRRIC
BEHIER LT (Fig. 16~19),

Concentration of drug (ug/ml)

Z ikl B~

= DRREN R HE OHEM IRl LE TR OK
Hh b bR I N, E. coli, K. pneumoniae [Z3s\ T
CPZ Gi3, IS MIC ©1/2, 1/4DWET b EH
BEBR DR AR LN, MICHUEDRETCIIELCE
BHCERALTWAZ Edibhot, %7 CEZ & ik
LTBENCEWTEFEIoTWH T EMNbdrint, P
aeruginosa TEMICD 1/2 A EOBRE TIIRME L b
HEEKORBRYEHRORICH, E. coli, K. pneumoniae 13
FaBEBROBMT R ORI o, L LIREERY
e LR S hie (Fig. 20~22),

6. BEEED MIC itk X8

E. coli ML 4707, S. marcescens 1ID 620 o 2 ¥4 i\
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Fig. 18 Relation between MIC and MBC

Klebsielle pneumoniae (25 strains) 10%cells/ml MIC ———MBC
100 - - -
S
o 1
s /
2 /
@ CTM
a /
o 50 - -4 1
=
F]
E
a2
&)
T I,ll’l'l’1[l'l'l'l'i
<0.2 =0.2 0.78 3.13 12.5 50 =0.2 0.78 3.13 12.5 50
Concentration of drug (ug/ml)
Fig. 19 Relation between MIC and MBC
Pseudomonas aeruginosa (25 strains) 10* cells/ml —— MIC-—- MBC
100+ / A
/
//
S\j
=
(¥
b CpPz
2
o 501 1
2
kS
3 /
g /
© /
/
P
T T T T T T T T ! T T I i [} v T T T T I T T
0.2 078 313 125 50 100 <0.2 078 3.13 12.5 50 100

Concentration

T, BERBEOMELRI L1, E. coli Tix CEZ %,
S. marcescens Ttk CFX % lLBKIEAI & Lic, E.coli, S.
marcescens & 1\ CPZ I BEEEEN Vel kB icohT
MIC fEixZE LB L, %z S. marcescens TIIFHET
Hotco —7, HBEHD CEZ, CFX & %1z MIC 1343
A EEAL Lishs - fo (Fig. 23, 24),

7. 50 ERHEFHLRE (IDso)

RROTEUYEOHENNE LRy, X HIERT
R OWBEFAZAE TS BHT IDs DRELI BHE
THE IR,

#5300 MOE X4 DREDEFFHRICEMEL, BE
Broar=—-KEETTHI LTI HRD LR BEH
D50% ERERAILWEE % E. coli, K. pneumoniae, P. aeru-

of drug(ug/ml)

ginosa % A\ TRRE LY,

E.coli 3s XU K. pneumoniae i3\~ Ti3, CPZ o IDs,
fEx T Zhf 0.054g/ml, 0.08pg/ml tHbH, CEZ
DXL 0.5pg/ml 8 L0 0.8pg/ml TH o oo $oT
CPZ 3 E. coli, K. pneumoniae i35\ »C CEZ D#10£%:5
W %R Lice %72 P.aeruginosaGix, CPZ D IDs,
1349 5 #g/ml ¢ CBPC @ 50 ug/ml o b~ TR U < 108
BB 1% R U (Fig. 25~27),

8. B-lactamase izxi3 5 EEM:

CPZ o B-lactamase e 3 2 BEB X KRB 7 » r A
RY VREFEHBE LTHBRA L, 8675 A&
PR OES T 5 CSase®™™ xf LTy, CPZid s
Flepi b ZE T CER D K2 BEES 100 & L4
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Fig. 20 Bactericidal activity of CPZ
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Fig. 21 Bactericidal activity of CPZ

101 CpPzZ 10- CEZ
Control Control
-202468
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Fig. 26 Inhibitory effect of CPZ on E. coli ML 4707
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Table 4 Stability of CPZ against 8-lactamases

Relative rate of hydrolysis2

Type of Specific®

Engyme source B-lactamases | activity | cpp  cpz CEZ CET CEX CMD PCG
E. coli GN5482 CSase 0.24 | 100 <0.04 135 691 55.5 <0.04 28.7
P. aeruginosa GN918 | CSase 0.24 | 100 0.04 160 480 629 0.04 248
P. vulgaris GNT76 CSase 0.40 | 100 7.00 375 204 52.0 276 21.0
E. cloacae GNT4T1 CSase 3.68 | 100 0.80 50 402 540 1.70 83.1
C. freundii GN346 CSase 3.27 | 100 0.0l 120 127 8.1 689 7.0
P. morganii GN5406 CSase ~0.60 100 <0. 04 73.5 242 3.0 <0.04 121
E. coli W3630 Rms212* | PCase Type I 210 | 18.2 12.4 72 7.3 <13 205 100
E. coli W3630 Rms213* | PCase Type Il |  0.23 | 18.8 <3.9 46 9.2 <26 110 100
P. aeruginosa ML429. | PCase Type IV| 0,66 86 <0.4 <05 <05 <06 <0.4 100
K. pneumoniae GN69 PCase 0.97 15.1 13.7 2.7 2.8 <0.5 1.7 100

@ Hydrolysis of each substrate by PCase and CSase is expressed as relative rate of hydrolysis taking the
absolute rate of PC-G and CER hydrolysis as 100, respectively.
b Units per mg of protein
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Table 5 In vivo antibacterial activity of CPZ against systemic infection
. MIC EDso (mg/kg)
Challepge organism Challenge dose (cells/mouse) | Drug (pg/ml) (959 c 051‘_’1 fidence limit)
E. coli MLAT07 1.2%x10” (25 LDso) Cpz 0.1 1.40 (1.08—1. 83)} D <0.05
' CEZ 0.78 | 16.7 (13.2—21.2) '
K. pneumoniae GN6445 1.1x10" (35 LDso) CPZ 0.1 2.10 (1.53—2. 92)} p <0.05
CEZ 0.39 | 14.3 (10.7—19.3) '
P. aeruginosa NC-5 3.5x10* (100 LDso) Cpz 12.5 335 (279—410) } p <0.05
9 .
in 5% mucin CBPC | 200 1500 (1190—1920)
E. éolf, K.”pneumoniae % CEZ %, P. aeruginosa TiL 6) Rowry, O, H.; N. J. RosEBROUGHT, A, L, FARR

CBPC #%R¥ L LTHREH L.

E. coli, K. pneumoniae T3 CEZ D xh T h, #1/12,
1/7 BECARIIRASOBRBHEY R Lic,. P. aeruginosa
T CBPC 0y 1/5 BETRZEOBREHELX R L, £4A
HEDIEREDZE (p<<0.05) 235D bihic, In vivo T
b in vitro LRBRO PN RETH ZLhibholk
(Table 5),

O Om % %=
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ARI N5 KEEL, BREEEDL7 »r ARY VRE
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Proteus Bz LTdH MW HEFH 2RL
foo TDXBHMBARY b5 ADIKERAHES
2, BEHL, BEEEEDOHEK, £—¥y b ¥M +AD
Btk ofk, B-lactamase X35 RERZOHE K
IoTHbINEDTHA S5, L, ELEZOBWN
IHEINED X 5 BB bhTW 3 0H%ET
v, Thh b, ILREMBRRINEERS,
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IN VITRO AND IN VIVO ANTIBACTERIAL ACTIVITY OF
CEFOPERAZONE (T-1551)

SHINZABURO MiNami, NoBuvYUKI MATsuBARA, TakuMi MURAOKA,
TarsuNort KurasHIGE and Susumu MITsuHASHI

Department of Microbiology, School of Medicine,
Gunma University, Japan

In vitro and in vivo antibacterial activity of cefoperazone (CPZ, T-1551) were
compared with those of cefazolin (CEZ) and cefotiam (CTM) against gram-positive
and gram-negative bacteria which were isolated from clinical materials in Japan.

CPZ has a broad spectrum of antibacterial activity against gram-positive and gram-
negative bacteria. CPZ is more effective than CEZ against gram-negative bacilli, that
is, Escherichia coli, Klebsiella pneumoniae, Proteus species, Pseudomonas aeruginosa,
Citrobacter freundii, Enterobacter cloacae and Serratia marcescens. It is noteworthy
that CPZ has high antibacterial activity particularly against P.aeruginosa and inhibited
the growth of more than 80% of the total number of P.aeruginosa strains tested at a
concentration of 6.25 pg/ml.

CPZ acts.bactericidally on bacteria at a minimum inhibitory concentration (MIC)
or a little higher concentration.

A remarkable influence of inoculum size on the antibacterial activities of CPZ is
observed as shown in the other B-lactam antibiotics.

It is another remarkable characteristic that CPZ is rather stable to B-lactamase
produced by gram-negative bacteria. Relative rates of hydrolysis of CPZ by cepha-
losporinases {CSases) are 7.0 to 0.01, taking the absolute rate of cephaloridine (CER)
hydrolysis as 100. CPZ is more stable to various type of penicillinase (PCase) than
penicillin G (PCG) and CER.

No great difference is observed in the MIC values of CPZ when human serum is
added to the medium.

In vivo antibacterial activities of CPZ, CEZ and carbenicillin (CBPC) were com-
pared using the systemic infections of mice with P. aeruginosa, K. pneumoniae and E. coli.
The EDj;, values (mg/kg) were consistently less than those of CEZ and CBPC.



