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Sulbactum/Cefoperazone = B4 2 3BERY - EERAIFFZE

K FA-EL IER
FiE N NAE EFE-HEA ZK
IR 4E - mE BoE
BlE &
1 IS R K240 0B 23 P

B-lactamase inhibitor T# 5 Sulbactam (SBT) & Cefoperazone (CPZ) &1 : 1BLA%H!
SBT/CPZ iz D\ THEBE) - BREET %1772,

farksrBo E. coli 3 £ 1 Indole positive profeus > CPZ EEEMMERRIC X L AKNIEN 31
HERLIZ, UL, Saureus TIIHHAZIRIZE ALNT, Klebsiella, Serratia marcescens,
Proteus mirabilis, Pseudomonas spp. Tizb 3% MIC DeERAZIc L K FE -7z, F72, Act-
netobacter spp. =%t Tid SBT Bdh R LIE NI HEEEZRLZ,

A#|1.0g % 1 BfA T CEBBEROMFBENE— 713, £4112.4ug/ml (CPZ), 26.4ug/
ml (SBT) T&"), Mg OmEOMPIBEILIZ 15REL 4.3, 2KREL 3.6, 465/HET
131 :9.3TH-7z, RIRHCHRIEL 72 6 B TORSHEEIS CPZ T10.3, SBT T40.7%ThH -
72,

NFIR BHEGLAE 14651, FREGBUIAE 2 BlonzH166)ic A&l 1 [0]1.0g ~2.0g 1 B 2 @M SiEEHET2 ~15
BREERA L 726K, Bxh7, o0F2, 86, MRHET 1 DBEETH -7z, BRETEIWER %
BL2LDIzALN G- 20Y, 2B TIkE1%8E ) transaminase 8L WALI-P o FAH»EDL

JUN. 1984

nr,

Sodium sulbactam |3 *[E Pfizer # TBi% X 17 Peni-
cillanic acid sulfone T, ZNHENHENIIHLHT
HBH, HHEMEDELET 5 B-lactamase, # 12 Penici-
llinase %! B-lactamase % 5& { » DA T TiEILT 2
Blactamase EHI TH BV,

AN HIRA RS THEOEL T, »OTARLLICE
Wi BESR LN, KNTREERB LS, 20
Behiz E L LT L) &b,

b &) AR %22 7 flactam RITER & BEAERT
5FI2 L, Plactamase i & ZEEATERDEIE L X,
ZOMEER B LOILNEEZ LS, SEK
%213 Sulbactam? (SBT), Cefoperazone (CPZ) 1 :
14#1TH»5 SBT/CPZic> %, HBHEIKMEIL Y 58
ENERECH T B 1. 0g s E%NHSBT, CPZ
B OMPBEHF, 7o NICEE L THERSRG B E
2T BERRMBRICOVTHRE 21TV, BTOMERE #1718
1DOTHRET S,

1. IRF*
1. #eh
HRMikIE Staphylococcus aureus 209P JC-1 £,

Teranmatk, E. coli NIH] JC-2 4%, Klebsiella pneu-
moniae ATCC 27736 tkds L B E %D Staphyloco-
ccusaureus, E. coli, Klebsiella pneumoniae, Proteus
mirabilis, Indole positive proteus, Serratia mar-
cescens, Pseudomonas aeruginosa, Pseudomonas
cepacia, Acinetobacter calcoaceticus T, BAL
PRSI RSIC e, pH7 @ Mueller Hinton
agar #RVERAREEIC T MIC 2RIEL, REHCRE
L7 SBT, CPZ %= B} L 11 Ceftizoxime (CZX),
Cefazolin (CEZ) i Z & L 72,

2. Mg

B - B RE DR L U WIFIR IR B BE 2 )
EXRELT, AHI1.0g % 18R T EBEREL,
MiERA% 1, 1.5, 2, 4, 6BMEICHEmLL T,
SBT, CPZ &z oihifE%fiEL 72, @i, SBT
13 E. coli603% %, CPZi3 M. luteus ATCC 9341
RREW & T BFRAY o TETITY, e SBT
i3 CPZ % BHI 24 (Difco), CPZ it Antibi-
otic Medium No. 1 (Difco) #Hv 72, piEitilingid
b M GFARIC TRev 72,
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WISEI LFEE L & IS EWET 7 4 ' — LR 2RI
Ur-72,

3. BRAREURRET

EREFNL1668IT, ZNRERISM% 36, MBORS
B 6 fl, T SHLIRIE ) REIATE) 2 B, Zoofh
DT RBRUYE 3 I8 & UPRBREGIE 26| TH B, F4
123580 LT6ME T, FHIFENII62. 1K TH 72,

#HEI3181.0~2.0g 1 B 2 @ =SFHESRS5 &L,
FRRARIE 2 ~ 158 TH - 72,

RIS, R, LMK BIRE SRR RS EY
¥ DEGHRIERDUEENFEE 7 & I HERL #RFFR, AR
i, amsEg, CRP HFORKRAMRANHNEZENZEL
SURKHERNDBEICLY, FH, BH, R0H,
EOIERFE & L1z, o BARUERRIEORE M,
- BERc W T b RREL 72,

1. #& 2

1. MEN

Table 1 FEIZRTU0<, Staphylococcus aureus 209
P JC-1 5L Teranva #& E. coli NIH] JC-2%%,
Klebsiella pneumoniae ATCC 27736 th 1z ¥+ 4 5
SBT/CPZ » MIC (3, %t #13.13, 3.13, 0.39,
1.56ug/ml TH -1z,

SR S. aureus, E. coli, K. pneumoniae, S.
marcescens, P. mirabilis, Ps. aeruginosa &50%k,
Indole positive proteus 23k, FPs. cepacia 33%k,
Acinetobacter 44%kI 343 % SBT/CPZ o ¥ 5
filx Table 1 1273 72, #fEERI3£T10° cells/ml
Th5b,

S. aureus T13 CPZ (3 6.25ug/ml (2 MIC Dt— 7

Z2HCZX rizE%, CEZICI3 3FFfEEH b4 £
Th-7z, SBT (38U TIITEA EHEFE M 2 2 T,
CPZ r nAFITHE—7136.25ug/m]l THARRIZ
Bonighr o1z,

E. coli 508k i3, CPZ Bhoniga MIC 13 2 Welt55
&Rl 6.25ug/ml LIT T27T#k54 % 55 £ LS
NIzAY, 200ug/ml LL_E Ptk L 228k 386 L7z,
SBT/CPZ iz, Z# 6 CPZiittEtkicti L TH &<
100.2g/ml LUF, K#Bsriz 25 ug/ml LT OBETESE
BELTH 0, BELAICHRREAI D SN,

L2 L%ds s, K. pneumoniae Tl CPZ Bijh »
SBT/CPZ mfflic ##&iz 4 b1 § &2 0 MIC OE— 27
131.56, 0.78ug/ml T& ", CEZ IZ(3BERPE S A
CZX 1213 3 EAFZRE S B U T~ 72,

S. marcescens 504 ¢ &, CPZ 4is:, SBT/CPZ o

MIC nb— 73§41 L 3.13ug/ml THEH AN $13 32
HLENLh -T2,

P. mivabilis Tiz CPZ o MIC /— 7 1.56 ug/ml
IS L TARNL3.13ug/ml E L L A1 ~ 2 ERIEFRLE
BN T A A S 1zhY, CPZ 12 200ug/ml LAt
Rk 2 BRI DV T & 225, 100ug/ml & MIC o
E %207, Indole positive proteus 23% iz, CPZ
13 2D MIC %R L, CZXIZ I3 BELH S 2
RTHh~7:9°, SBT/CPZ ¢TIl CPZ iz 200 ug/ml LI E
Ot 8 Bz 1 ¥k Z B E 25ug/ml LT THRE#MHIEE
NTH ) AR LD,

Ps. aeruginosa, Ps. cepacia T3 %~z CPZ Bk ¥,
SBT/CPZ ni T#MLE% T, BiEN MICHE
—71350ug/ml, 1%%& Tl3 200ug/ml Ll L & EiE%
N SYAN

Acinetobacter calcoaceticus 44%k 13 SBT Hhss
wUENENEL, MICOb— 713 6.25ug/ml
T, SBT/CPZ 2131 £xb8, CZX 12132 ~ 3ExF&E 4L
BERTH-T2,

2. Mg

SBT/CPZ 1.0g % 1 EfiAT T HiGsE#D MEF
BEIT Fig. LIS &8, Sl TIICE— 7{E%27R
LTsY, SBT »721.7~31.0ug/ml (F726.4 18/
ml), CPZ{$101.2~123.5ug/ml (*F7112.4ug/
ml) TH-72, FDT%2b5MNEIZ &2 FH) 9. 4ug/ml,
33.5ug/ml, 4 EFREMEIZ 1.70g/ml, 15.8ug/ml &
BKFL, 685f#£ T3, CPZ 38, 2ug/ml iR
FHEFL Tfehs, SBT 122616 41 wg/ml LIT &)
FERFETE - Tz, A BERFHCRGE L 2R EIL
#3, 6BFMIZ TICSBT 40.7%, CPZ10.3% (% 2
BIFE) LT L MOREICH LIEETH 7205 @)
ERE 2 FEB) & L FCBIRBA D T o 12 b — R & 4 2
Lils,

3. BRRO9RRET

AEERRESI ORI RIS Table 2 (273 72,

g 3BT AL SRR, Wit & UWERAG
EhMmEREEL CEELABEREL AL, T TR
FIRncHER] 1 Tix T-1982, fEff 2, 3 Tix Carbeni-
cillin p"FHE B TH 72 LN TH S, SBT/CPZ
D53 EF 1131 m1.0g 1 5 3@, 5ERI2,3131.0g

1 B 2 [l &iEsElc TS5 ~11BEMER L 720Y, FERIL,
2 T RSB - WHEOBERIERD SEET, 2RO
MEEE=e CRP e R TETEN & 52 Lz,

FER 3 TIIMARMAINONE, L MIEHOBRESEIZE S
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Table 1 Distribution of susceptibility of clinical isolates to SBT/CPZ and related antibiotics
No. of MIC (ug/ml)
Organisms Antibiotics strains
tested | =0.1 0.18 0.39 0.78 1.56 3.13 6.25 12.5 25 50 100 200 200<
SBT/CPZ 47 3
CPZ 1 18 23 8
S. aureus SBT 50 49 1
CZX 8 33 9
CEZ 7 37 6
SBT/CPZ 5 12 6 11 8 3 3 1 1
CPZ 6 15 1 2 1 2 1 22
E. coli SBT 50 40 6 3 1
CzZX 19 18 5 3 1 1 2 1
CEZ 2 12 10 12 4 4 4 1 1
SBT/CPZ 3 20 9 1 3 4 2 2 4 1 1
CPZ 7 10 11 6 4 4 2 1 1 4
K. pneumoniae SBT 50 32 10 5 3
CZX 16 4 11 13 3 1 1 1
CEZ 1 24 8 3 6 2 2 4
SBT/CPZ 2 3 11 9 10 6 2 3 3 1
CPZ 5 13 11 7 5 2 2 1 4
S. marcescens SBT 50 12 30 8
CzX 7 5 7 7 3 6 2 1 7 2 2 1
CEZ 50
SBT/CPZ 4 25 19 1 1
CPZ 10 22 13 2 1 2
P. mirabilis SBT 50 3 25 22
CzZX 4 8 2 3 9 11 4 4 1 1 3
CEZ 2 13 12 13 7 2 1
SBT/CPZ 2 6 9 3 2 1
Indole positive cpz ! 1 6 1 5 1 8
SBT 23 4 15 4
Proteus czx 2 41 4« 4 1 3 2 1 1
CEZ 1 22
SBT/CPZ 1 3 14 21 7 2 2
CpPz 1 6 8 14 11 5 5
Ps. aeruginosa SBT 50 3 13 34
CzX 1 3 2 8 36
CEZ 50
SBT/CPZ 1 1 4 25
CPzZ 1 30
Ps. cepacia SBT 31 1 1 1 1 1 26
CzZX 1 3 3 13 8 2 1
CEZ 31
SBT/CPZ 1 3 15 12 8 4 1
CpzZ 2 7 14 21
Acinetobacter SBT 44 2 5 13 14 5 2 2 1
Czx 3 012 1312 2 2
CEZ 2 4
S. aureus 209P JC-1, 3.13 ng/ml E. coli NIHJ JC-2; 0.39 pg/ml

S. aureus Teranma; 3.13 ug/ml

K. pneumoniae ATCC 27736 ; 1.56 ug/ml
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Fig. 1 Serum levels of Sulbactam and
Cefoperazone

SBT/CPZ 1.0g IVD/hr

120r  1.0g
IVD .
SBT E.coli 603
100F e BHI agar
= CPZ M. luteus ATCC 9341
S o— Antibiotic medium No. 1
¥ 80r
o
3 60f
£
2
¥ 40r
201
0 1152 i 6
Hours after start of infusion
Age Serum concentrations (ug/me)
Case Sex
B.W. 1hr | 1.5hr | 2hr | 4hr | 6hr
AT. F. 72 SBT| 21.7| 10.7 5.0 1.0 [<1.0
45|CPZ|123.5| 58.7 | 27.0 9.0 6.0
SBT
Y. M M 69 S 31.0| 14.4 | 13.7 2.3 [<1.0
38|/CPZ{101.2| 61.9 | 39.9 | 22.5 | 10.4
70.5 [SBT| 26.4|12.6 | 9.4 | 1.7 [<I.0
Mean
41.5(CPZ{112.4| 60.3 | 33.5 | 15.8 8.2

Nz, sk - IREEDFHG L 727280, RRPARNE
HEL 72, MEFENCIIFER) 1 T E. aerogenes, fEPF) 2
Tid S. pneumoniae HVEIRH & 58X 1172 h%, FEF)
1 Tl3$%5.1% Enterobacter |21z T Ps. maltophilia 0
BB %4, fEFI2 T Ps. maltophilia (23 L 72,

FRICIRARGREZ &2 L2662, Klebsiellaiz &5
Ln 2%, H. influenzae, S. marcescens, Ps. aeru-
ginosa & Klebsiella DiRAREE 1615 & RREAEA
H/IFTHY, 4FUz1E1.0g, 26IZ1ME2.02 %1
H 2 [k T4 ~ M4 BREIER L 72, 215 DERKRK
HISHERN 4, T 2 B THRANENL66.7% Th » 125, &
B, ARUERLIATC g-lactam Fidk B\ 3T 3/ BoHEHK
BRI R L TESHTH -2 L DTH ), BUE, HEEEE
ELICEERITH Y, D 2603 Z DIMENCEE L
TLHFUMRIIRLNLh T2,

Z DS TGERYE B L UBTHHERE iR AR
5BITIE, FEFIADFEIREND 15T, AEIRS5H
BRI M D EIERERIE DL Sh L 7% ), BRI
85 L TR OBIWERDSE C bz iz,
AH2 BRITHERALPIEL TH Y, ZHRHED HIZRS
L. #nLISAD 4 BITI3, B3, B 1 lOBET

botz, BHO1BNL —X >V D EIREEBEREX 4
DA TH 25, %KLY) Klebsiella ¥ Ps. aerugi-
nosa H5TRES N, FE - RYEEORM, Bk %,
CRP &tz enA&I1 B 2g # AW 72 5h R % <,
Klebsiella | 3745 L 72% Ps. aeruginosa |35k L, *
DIET 3/ EHERB A W THEL /LN TH 5,

PREEREGFED 2 )13 & I BEMIEEORIAEE T,
AT —TIEARDEREEHFITHY, BRELEZ
LB E. coli, Ps. aeruginosa |3 A H|1x 5144k L 72
Lo, R, RBENYWENTTIT, TRENALR
Bxhl, E1 EHEL,

LIk, 166 RHIERTREN15BII X9 2 KBAFRRSH
RiE, EHO, A7, A2, E6 BITHERLL
FNEMNHEIL46.7% TH 12,

EPICABNC LB L EZEZ SNAEWEREZEL 720013
7205 ERFIEIC BT SERRRAERGR T3, Table
3RS, JEFI5, 7 THE5#% transaminase B
JUALP D ERAZID, KRN L BLDEEZ SN
P, TN ARNEG T A IcBELL, £D
fFEGI4, 5, 61232H LN 5 BMOMEEIIEBRET
bHBEOEATICH ) LN EEZ N, FERL, 7,
16 T8E BUN o ERAH A 51TV %5° creatinine 0
ZbE LT BETLH 2720, FAENELEIZ
FEZTo7en,

m. # E 3
B-lactamase MEH| & L THRICBIRE S 17z Clavula-
nic acid (CVA)® |3, FEIZ cephalospolinase %! 8-
lactamase (2@ ANEL/EA %R L, Amoxicillin &
nEFITH A BRL 25000 i3, Ampicillin fittEo S.
aureus, H. influenzae GHEH 5\ 3 Klebsiella &
EFICXL, FORE L USRI ZH SNz,

4 [E#rat # 1T - 72 SBT {3 E(Z penicillinase f!p3-
lactamase (25 < fEB L, TEM %! penicillinase |z
L Tld CVA 1245 555, Fofth % g-lactamase (2
L TCVA LREIFED L 2 UL TNELER 2~
LT3, LICKRIZEFBITHY, CPZ LEBLAT
DEICLY, SHICEENTYIESIC LBECLHFL LD
EEZLND,

EAERER D BERRIC X 5 SBT/CPZ i 11 % AIE
L, CPZ, CZX, CEZ D& kL 72485%, BHHh
I BRI DD Sz DI3 E. coli 8 L U Indole po-
sitive proteus D _HFETH "), Acinetobacter T3,
SBT i hhmEN TV 72, ZOMOERET

3 P. mirabilis, S. marcescens, Ps. aeruginosa % o)
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CPZ iz 100 ug/ml LU Eoiittsk T 2 ~ 3 Bz MIC »
KELXZDHDLLDL B2 retke LT MIC 4712
IIEHLEIA LN L 512,

AHI1.0g 2 1 BT CHERE%D SBT B L O
CPZ i il fEHERS I3, SR TRHCE— 7 27RL,

$72, 59 % TL%{AFHNL Blactamase AT L
BREFEICH L T ) BWERELIRLNBIIT THY,
TEHUS B-lactamase BENHE S ZTHT2+53 7 i
FHIRET 24TV, BIGIER % BIRL TRV LTS VAR
LEEITHH ) EEZ LN,

%7226.4, 112.4ug/ml (F#4) THY, Z0kIF1 : X 13

4.3 Th-1:, SBT 13 4B5flikE THETRETH Y, 1) % 30 EBEALFEREF SRS, FE oKV
&R CPZ Mgk - itdlz, 2FMHET 211, Sulbactam/Cefoperazone, ¥, 1982
3.6, 4BERUETIZ L 19.3 THh-72, W in vitro 2) BIBMGE, HBEE, ZAKFA, REHE #0O

DEBBTRLFAMRI T L EL LN 1 1% K&l NEE UL : Cefoperazone (T-1551) (2@
T2bLUHETH7%, 1 4OREHICENTLIA %H#f%. Chemotherapy 28 (S-6) : 513~520,
BRIEOHAMESIALNT VB L) THBY, 1980

BRPRERRET (3 Bk ) ERBIBRZ EEL T, o 3) EIBHE, TARBA IEEER BBEE bk
p-lactam BIEEER] % .0 AT - 72 RER, AREIT ZER, g #: BRL 25000 (clavulanic acid-
46.7% LB TH -1z, ZNHEHRN 12121 SBT & Amoxicillin) 1= B8 2 5REHY - BRERAYERZE. Che-
1: 18AICL) CPZ 1 M5 & i T\ 5% motherapy 30 (S-2) : 304~313, 1982
PWREEEZ SN, SEERAL 7 & ) L EESF TIIAR]
1@1.0g DFERAETIITHT TR LW EZ T3,

FUNDAMENTAL AND CLINICAL STUDIES
ON SULBACTAM/CEFOPERAZONE

YOSHIHITO NIKI, MASATOSHI WATANABE, CHIKARA NAKAHAMA,
MasAayosH1 KAwANiIsHI, NIRo OkiMOTO, HirosHI KAWANE,
TOSHIHARU MATSUSHIMA and RINzO SOEJIIMA

Division of Respiratory Diseases, Department of Medicine, Kawasaki Medical School

Fundamental and clinical studies were carried out on Sulbactam/Cefoperazone (SBT/CPZ), new injectable
antibiotics composed of a mixture of Cefoperazone (CPZ) and Sulbactam, a new g-lactamase inhibitor, equally.
And the following results were obtained.

1) Antimicrobial activities of SBT/CPZ against CPZ resistant E. coli and Indole positive proteus were superior
to those of CPZ alone. But there was no combination effect on MICs for S.aureus

In Klebsiella spp., S.marcescens, Proteus mirabilis and Pseudomonas spp- only a little improvement of activity
was observed, and the lowest MICs against Acinetobacter spp. was observed in SBT alone.

The peak serum concentrations of CPZ and SBT, after a drip infusion of 1.0 g of SBT/CPZ for one hour were
112.4 pg/ml and 26.3 ug/ml respectively. And the proportion of serum levels of SBT and CPZ were ‘1:4.3 at the
peak, 1:3.6 at 2 hours and 1:9.3 at 4 hours after start of infusion. The urinary excretions rate up to 6 hours
after start of infusion were 10.3% (CPZ) and 40.7% (SBT) respectively.

A total of 16 patients (14 with respiratory and 2 with urinary tract infections) were treated with 2.0-4.0 g
daily dose of SBT/CPZ for 215 days. Clinical efficacy was evaluated as good in 7, fair in 2, poor in 6 and
unassessable in 1. The overall efficacy rate was therefore 46.7%.

No subjective side effect was observed, but in clinical laboratory data, slight and transient increasings of
transaminase and Al-p was observed in 2 patients after the treatments.



