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Sulbactam (3197741= Pfeizer # Groton #f 7¢ff o,
Barti, W.E. 512 % - THE 21Uz 34 B o B-lactamase
PR Td ) VIIOD =2 S fEAILT £ > DIIE
Lo Tw3 P (Fig. 1), ZoWMIUIZ L EEDIHTIE5
WY, B-lactamase 124 L g W ASAGEAYHEER £ L 5
THY, LIzhi-> TRWH % p-lactam KA & fFH 3
L&, MMHDELET B p-lactamase 2 £iET 52 Xz
Eo THERMDLOAKRNH RN 2 RIEE 42 2 LT
& pVONNN =gy k9 % # 2 H 8 sulbactam (SBT) &
cefoperazone (CPZ) # 1 © 1i2fide L 72 S B o Hudi
WANXT b5 24%42SBT/CPZaBiss 7z, 24Uz
CPZ DENIZHE AT + T 4, HEHIZMZ, B-lact-
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Fig. 1 Chemical Structure of Sodium Sulbactam
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Molecular formula CsHioNOsSNa
Molecular weight : 255.22
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Heart Infusion (HI) 74 3> (3HF) 1 AOSER
WEE—74 3> T100 AL 720k, #NEFNTY
077y — (EAM) ZRVTERL 72 & 2 OBl%
Table 1 ~ 3, Fig.2 ~5i2m%7.,

E. coli (414%) 12%4¥ 54K MICI2 0.1~10048
/ml OFPAZ 5L E— 713 0.2~0. 4 g/ml {43512
HY), $IT6%D%kIE 3. 2ug/ml LITT, #90%0#kn*
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6.4ug/ml LT T 72, FRRCHEIEL 72 CPZ, CMZ,
CEZ» MIC #ABInZin & ik TA S &, KAl
CPZ YiLFREL W LI ZEN LD 1 EfRES W
MIC #RT LD KEBG Th 72, ZHUIARICEE N
5CPZORIZBTHBZ L %EZ2 5L SBT D8
HEVEBIIHE T W EBbN A TH -2, =
3 CPZ DD & bsh Tl - 722 & % L
TwsLnrBbns (Tablel), A#lH MIC 545
i3 CMZ &YW b EHENMER T T Lo %<, CEZ &k
D2 & 5 ic{& MIC 27" T#kA %~ 7 (Table 1),

#%)& CPZ 1 & v CMZ o> MIC #ERi# Fig. 2 2
¥,

Klebsiella (20%%) (2349 24| MIC 12 <0.1 ~
25ug/ml DHRCHA L, ZHOE—7120.4ug/mlic
»Y, CPZ LizzEF 5%, CMZ LHRXd
¢, CEZ &0z sicEns: MIC #7<L 7z (Table

2), Fig. 312 A& & CPZ 8 L *CMZ o> MIC »#HB
Y,

Pseudomonas aeruginosa (20%%) 12313 2 AF|D

MIC 2 0.4~100ug/ml D&ERHIZHHL, ©— 7%

Table 1 MIC of SBT/CPZ, CPZ, CMZ and CEZ to E. coli

6.4ug/mlizk Y, CPZ Iz TE% £ 7213 —Eaisre
EE& MIC %713 Lo ks Th - 72, CMZ X CEZ
2L Tz B h iz En sz MIC £/=L 72 (Table 3, Fig.
4),

% DAt Proteus mirabilis ( 5 ¥k ), Proteus vulgaris
( 6%k), Proteus morganii (1%k), Acinetobacter ( 2
¥k), Citrobacter ( 2 #k), Enterobacter (1#k), Ser-
ratia ( 3#k) (23T 544 CPZ 1 L 1 CMZHMIC
H% Fig. S 1ZRL 72, BN DA S DI L% E
2% \whH*CPZ & DtesTld Acinetobacter 231 Tl
BRINFHHBEFES Ch, £OMNETIHIIEF 7
IIRBIN S A 1 PR MIC £ R ¥ L 0r %h 5
72, CMZ & DHETIIAR O 151 ~FERFE R MIC
IR LODHEBHI S ALz,

2. BERRA)

BRAREC AN 5 51, REERYE 161, sarZ% 1 Bl
#7602 SBT/CPZ 4%I1 B1 ~ 2 g, 1H2[E4i5E
FrAIENEIC L D 1431 BREERL, EBRRSES L UR
TERNBEICOERKRETL 72, BUEIZERN 161, % 5 5,
#h 1) Ch 72 (Tables, 6),

(41 strains)108/ml

<0.1 0.1 0.2 0.4 0.8 1.6 3.2 6.4 125 25 50 100 200 >200ug/ml
SBT/CPZ 2 8 7 5 6 3 6 3 1
CPZ 8% 6 4 6 2 8 4 2 1
CcMZ 3% 17 13 2 2 1 3
CEZ 4% 16 8 2 4 5 2
¢ E. coli NIH]

Fig. 2 Correlogram between MICs of SBT/CPZ, CPZ and CMZ to

E. coli (41 strains) (5% . E. coli NIH]J)

SBT/CPZ ug/mi

>200
200
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Table 2 MIC of SBT/CPZ, CPZ, CMZ and CEZ to Klebsiella (20 strains) 10%/ml

<0.1 0.1 0.2 0.4 0.8 1.6 3.2 6.4 12.525 50 100 200 >200ug/ml
SBT/CPZ 1 1 2 6 1 2 5m 1 1
CPZ 2 4 40 1 3 a0 1 1
CMzZ 3 7 6w 1 1 2
CEZ 3 T 2 1 1o 1 1 4

() Klebsiella oxytoca

Fig. 3 Correlogram between MICs of SBT/CPZ, CPZ and CMZ
to Klebsiella (20 strains) (O : Klebsiella oxytoca)  10%/ml

SBT/CPZ

Table 3 MIC of SBT/CPZ, CPZ, CMZ and CEZ to Pseudomonas aeruginosa
(20 strains) 10%/ml

<0.1 0.1 0.2 0.4 0.8 1.6 3.2 6.4 12525 50 100 200 >200ug/ml
SBT/CPZ 1 1 5 9 2 1 1
CPZ 1 1 2 9 4 2 1
CMZ 1 1 18
CEZ 1 19

Fig. 4 Correlogram between MICs of SBT/CPZ, CPZ and CMZ to
Pseudomonas aeruginosa (20 strains) 106/ml
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Fig. 5 Correlogram between MICs of SBT/CPZ, CPZ and CMZ
to ( @Proteus mirabilis A Acinetobacter 105/ml
OProteus vulgaris B Citrobacter
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fEM1 M. T. 7048, AL ZERIT, AF) 1g 2 BInF L SRS 2 [

TH7YT, FIMEBEL TE2MHM (Ero—H I
%), MEERWAM RS2, FOBEREEES, Rk
HRE L BB L L THL T8, ZHICREXmA
LB TH B, MR X-P T3 A TG EHCBEKIE
i, AMmEkE10300, MEEY S I3 BHFENEEL 5
BEL 72 B D7 R RBIZ RO HED - 72, 3TCENF
BaA LN, AR 1g  EEAAIEAK 20ml 12 5L
Y 2 EBEISHRMER L 72, 4 B BED 5 T3 2,
BIMEREI36300 L EHTL, CRPIZ6 +451+~2+
CERL, SRS ER TR L W ARRBER L 72T
REMICE Z THBEIZEHEHEL 72,

EM2 T.M. 448,

BB LUTONESIC L BN RES AL, B
£ft, EEERERM, UF2—7 FL+—28E, PTCD
FER, U IBERAE & A L 72 5EHTH B,

RS RNC#ERAL 72 CPZ, GM IZEMTH - 12,
T THAN 1 g % EBHATEA100mlic iM% L 84 2 [
SERHE A AT AE22. SERIER L 22, LAIIR it 5
Enterobacter aerogenes h5y B & N2 h5, = DBIZ xS
35 MIC i3 Table 4 IoFF =& Th72, UF2—
THITBLUPTC + 2 — 7B it» & 0 5 ML,
Table 5 124 =& < T, Staphylococcus aureus, St-
aphylococcus epidermidis — Pseudomonas malto-
philia —  Streptococcus faecalis, FEnterobacter,
Pseudomonas maltophilia ¥ %%, EMEAIER,
FTRIC LI A4 b T B L HIE S N2,

ER3 C.I 7648,
MR PESERER, B IE T ARSI T At %

EREL, RTEAET31BRMER L 7:, AR5 FIMEH 4

H B, 5T#L, CRP6 + — F&i{t, WBC 8800 —
5700, H@ER X-P TIZATIMETREIRINED A LILE
EHEI NIz, MEFEENSIIERD & Klebsiella, y-
haemolytic streptococcus H"53EEE N, = nH® Staphy-

lococcus epidermidis, Enterococcus |- T bHS
FINDEREHRETEY, HRHEITEHETH 72,

EHA4 C.K. 75414,

BRRB L L T+ IR EREOFEHAELH D,
REBHLIBITHS, PIPC, CFX L &rik5 & n
72N T, AK1g % 1 8 2 BSEHEIS BT -
72, B EPHORBEMIIERL, T A, [mBkE
% 7,600 — 6200, CRP4 + — + - UEX 1, "%FK13
AL, MREEE - BGER 7 E OB LR L AR &
HIEL 72, MBEFENCIIVEIED & Enterobacter, S. epi-
dermidis, S. haemolyticusHh#H & N, AR5 £
S. haemolyticus, Yeast like cell 2K 24, Enfesk
BIIABATH 5 4° Enterobactor »iE% L T30 THI
HEONC IR EHEE N,

Table 4 MIC of CPZ, SBT and CFX against Entero-
bacter aerogenes isolated from bile of case 2.

ug/ml

Antibiotics SBT/CPZ SBT,: CPZ CPZ SBT CFX
1:1 1:2

Inoculum size  108/ml 0.39 0.39 039 25 400

108/ml 0.09 <0045 <0045 25 400
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Table 5 Clinical results of SBT/CPZ

No. Age Sex

Diseases

Underlying diseases

Isolated organisms

Dose
(g/day)

Days

Effect

Bact.

Clin.

Side
Effect

Bronchopneumonia

Achalasia. U. V., op.

P, aeruginosa
K. oxytoca
Neisseria

S. aureus

10

Good

B.T.L.

Gastric cancer op.

S. aureus

S. epidermidis
i

P. maltophilia
!

S. faecalis

Enterobacter

P. maltophilia

D.L

155

poor

poor

Aspiration pneumonia

Thrombocytopenia

Klebsiella

r-haemolytic streptococcus
!

S. epidermidis

Enterococcus

D. I

13

18

Good

Pneumonia

Leiomyosarcoma
Renal absess

Enterobacter

S. epidermidis

S. haemolyticus
!

S. haemolyticus

Yeast like cell

D.L

15

Fair

Good

Pneumonia

Pulmonary fibrosis
Bronchiectasis

E. coli
S. epidermidis
Neisseria

i’
Serratia
S. epidermidis
Neisseria

D.L

17.5

Fair

Good

Gingivitis

Multiple myeloma

S. hemolyticus
Neisseria

i
S. haemolyticus
Neisseria

D.L

16

Good

7 45 M

Pneumonia

(=)

4
l

2 D.1

10
+

4

Exce-

llent

(=)

EHS5 C.S. 69F 1L,

ILRRAZLNTEY, LA EHES L,

HRER B & L CIRHERE, SUESHRIERZ AL THY,
ZruchikEABLEITH B, AMPC p#k5 &7
HET, AKI1g% 1 H 2 [\ S iEFEL7.5 8 1T
L7z, &RA 5 E. coli () RIBSTUBRRH L HEE X L
7z, KRR SFLATE, ITIRREE 1%, 9K, WS EE0
FEAEAREER L, RER X M5 AT R CIE BRI RoRIRIN X
, BRRENCIZEZh E HIE L 72, IR I3%5E oy
E.colils (+) 2L L, BRI S14 Serratia (+)

EFRE6 Y. A 6648,

HER RIS SRIEBHIEA D ), Uk A
L7:6THB, AMPC %X CMZ %5 3 n/zhENT
ARilg % 1 H2 B AEMEIHMITL 72, T#
(38.4C = 36TC), CRPIaMiL (3 + - —) 4,
RS, WK, AWK TSOEEREMEL AR HWEL
72,

fEF7  S.N. 454 8,
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ok NIER TEBE, R, X EEEE % IE
LR, AHMEREENFRZ H N ALz, FEI2g %
AT AR 300ml (AR L 1 BRI TEHS 2 [ 8
EEHEL 108/, 1g% 2 MailsfE4 BRMGIT, "Ik
BT EA KL WHEREIITHATH » 72, A%
B %, ROREEE MR, WEZE, £T7 /L
B SE, I UEEL, EMBOREEZLH 18
wiciEE L, [mEkeE% L kEE (31000 — 8000) L&
mMmEHEL T,

Lo 7 Bi4Bc B\ TRREREVEIMER 1L & <IZRED S
N, BERERGE Table 6 (o) TREES
FL7=-0I2EER 1 (GOT, Al-p m—iatk +-8),
2 (hEEEkre % ¢ Al-p £58), #EH13(GOT k&R, —
e %), 617 (GOT, GPT L&) TH-
1%, FER) 1 TIZERERB & L TR %, 1BIEE R
HY, BRUEREHEIT IO bLTLL AL T
WENTAENZ LB LD EIZEZ SN\, FEFI2 0,
Al-p FRIZFHRBNEACIC & BTHEMAZC, FAUE
A OREBHRITETH 72,

% E 3

A% SBT ¢ CPZ»1 : 1 0fAFITHY, SBT

13 B-lactamase NYER 2 AALEAYICBHEL, B-lacta-

mase %I & 5 CPZttERIZH L T, ARIZT R
RN R A RIE LB N EES A Z LA 1
LU b TH B,

Fito 7'F LRSS #EIC T 2 MIC ERED: 5 &
3 &, CPZ Bhonigh & e L T, HIRRRY 2 1S
BICEIH LN - 722 13, BRETL BB IR S 1
TEY, Fowiz B-lactamase EAIC L 5 CPZ it %
B Ll otetcb b £z 605, 2% ) CPZ BT
o7 ) SENTEE & T MR B o 127200, AAFEIH
128N 5 CPZ £ L ToOMBE AN RIS Nz & Bbh
b E Iy wREEEL BN LN EEZLNB  NEub Y D
& Ty CPZ et & D LfiEmEic SBT o if 711k
BAr I T 5, 5% CPZ TR A L T g
KREIDEHE & L TOBBMRY, LB 90 Ly
> T BAlREEAL®H 5 LB b,

BaARa I3 TONCER LERh 118, BRhsHl, Exhl
Bl & v ) B ssih 1R sz,

HBER BN W R OB TIEENID R S N2 H 1D 6
BlIWT R LA S DEE,» DHIGNERERELX B L T
BN S SN BWTENTH 72, BHHTH -7 0E
5213 BIE - FrEcks, MigILERMEAFE VW) EEL
BTH D) AENORNR 2 REET DI I A E DIESITH -

Table 6 Laboratory findings

Case RBC Hb Ht Eosino  Plate

w T PT Al BUN Cr.
No. x10¢ g/l % BC T, e OOT G P r
B 418 126 37 10,300 0 19.4 162 562 36.8 305 08
1 D 403 122 35 7,900 0 189 383 363 41.2 311 08
A 380 11.3 335 6,300 0 20.8 133 189 344 252 07
B 403 116 37 9,600 4 48 38 36 515 206 08
2 D 411 11.8 37 10,600 14 385 38 6 72.0 157 0.8
A 435 123 38 9,200 9 43.1 39 21 85.5 126 0.8
B 326 9.7 30 8,800 4 17.0 29 40 86 377 1.5
3 D 320 81 265 6,000 4 26.7 28 19 9.7 20.1 1.9
A 346 9.4 30 5,700 10 18.5 56 38 8.0 210 1.9
B 319 9.7 295 7,600 30.5 163 80 129 257 1.1
4 D 357 11.1 335 8,000 3 325 50 25 8.2 196 0.6
A 451 139 42 6,200 5 25.2 81 42 89 250 09
B 350 10.0 305 6,800 1 43.7 14 6 6.5 183 0.7
5 D 363 10.0 32 6,500 0 36.4 14 1 7.1 15.6 1.0
A 372 106 33 5,800 19 4 9.0 21.1 1.0
B 315 10.1  30.5 5,100 2 14.7 26 22 5.7 156 1.0
6 D 292 9.0 275 5,900 0.5 19.7 19 26 5.5 138 09
A 285 89 275 6,000 2 24.3 21 23 53 195 1.0
B 453 14.2 426 31,000 27 25 88 46 1.8
7 D 413 130 378 10,500 0 26.8 70 99 81 18 0.8

A 8,000 5

B : Before D : During A After
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72EREL T D, 12720ME 2 DIAERIDERNTHY),
RUEHFTHRRE AL 2B TH S,

% BERRBIEIERIZ &Rz 5T & Cici@h o nt,
BRRBRAEENBEIZ 4B ED LN, 5 b 2HTIE
FH| & DRRBFITATH - 72, #1261 TIE T
LEELO—BUENRETH ), FRES £ IkT 2.0
REDDHLLNI L, BHLBLHITE, BRENE
TUc & 2 EBONBER 2 2B E, WTFn L AREES#
THERL T3,

LERAELTAD L, RENSBGEHBRES) L E2 5
naAh, 4% L CPZ Mt & 2 B A s 2
Told, BLICEORMEERRETT BICliT AL DL E
Zbis,

1)

X ik
Excrisn, A.R.; J. A Rersema, A.E. Giraro, J.
E. Lyxcn & W.E. Barth : CP-45899, a beta-lacta-
mase inhibitor that extends the antibacterial

spectrum of beta-lactams: initial bacteriological

3)

4)

characterization. Antimicrob. Agents Chemother.
14: 414~419, 1978

Aswarokee, N. & H.C. Ngy: A sulfone beta-la-
ctam compound which acts as a beta-lactamase
inhibitor. J. Antibiot. 31:1238~1244, 1978
Fu, K.P. & H.C. Ngy: Comparative inhib;.
tion of beta-lactamase by novel beta-lactam
compounds. Antimicrob. Agents Chemother. 15
171~176, 1979

Fu, K.P. & H.C. Ngy: Synergistic activity of
cefoperazone in combination with beta-lacta-
mase inhibitors. J. Antimicrob. Chemother.
7 1287~292, 1981

Yu, P.K. W. & J. A. Wasuincron 11 : Bactericidal
activity of cefoperazone with CP-45899 against
large inocula of beta-lactamase-producing
Haemophilus influenzae.

Chemother. 20 : 63~65, 1981

Antimicrob. Agents
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STUDIES ON SULBACTAM/CEFOPERAZONE

OtoHiKO KuUNII, TAKASHI KOMATSU, HAJIME NisHIYA, MASAKIYO HIRAYAMA,
YAsuo ONo and SHIRO MIwA.

Department of Internal Medicine, Institute of Medical Science, University of Tokyo

Masazumi EriGucHI and HIRAKU HONDA
Department of Surgery, Institute of Medical Science, University of Tokyo

GENICHI TOMORI
Department of Internal Medicine, Tokyo Metropolitan Fuchu Hospital

Bacteriological and clinical effects of a new g-lactamase inhibitor, sulbactam (SBT), in combination with
cefoperazone (CPZ) at a ratio of 1:1 were investigated.

The sensitivities of 101 strains of clinically isolated Gram-negative ‘rods were measured against SBT/CPZ
combination in comparison with CPZ, CMZ and CEZ.

MIC’s of SBT/CPZ against E. coli (41 strains) ranged between 0.1 ~ 100 pg/ml with the peak MIC of 0.2 ~
0.4 pg/ml which were superior to those of CEZ and CMZ,but equal to or 1 tube higher than those of CPZ most
strains. Against Klebsiella (20 strains), MIC’s of SBT/CPZ were distributed between < 0.1 ~ 25 ug/ml with the
peak at 0.4 ug/ml, which were superior to those of CEZ and CMZ, but equal to those of CPZ. Against P.
aeruginosa (20 strains), MIC’s of SBT/CPZ were distributed between 0.4 ~ 100 pg/ml with the peak at 6.4 ug/ml,
and mostly equal to or 1 tube higher than those of CPZ.

Clinically, the SBT/CPZ was administered at a dose of 1 ~ 2g twice a day for 14 ~ 31 days by either drip-
infusion or i.v. bolus to 7 patients; S cases of pneumonia and 1 case each of cholangitis and gingivitis. The overall
efficacy was : excellent, 1; good, 5;poor, 1. No side effect was observed, but some laboratory abnormalities
were detected in 4 cases, two of which had no clear causal relationship with the drug administration. Among the
others, the increase of GOT and eosinophils was observed in one case, and the increase of GOT and GPT was
observed in another. However, the increases in both cases were transient and mild.



