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Sulbactam/Cefoperazone (2 B89 2 #85 & VERFREIRET 21TV, UTORRE1E72,

1) In vitro 28!+ % Sulbactam/Cefoperazone MM, C. freundii 35 L UF Proteus in-
dole > 108 &5 & 1F 105/ml #f&1- 5> T Cefoperazone (2 &), HFAMELED, K. pneu-
moniae, S. marcescens, Proteus indole, P. aeruginosa Tl 108/ml 3 N IFAIC AR S

2otz E coli TRRHRAMREZH LA T,

2) BEBF44ICAH 4g one shot §fiE% (772 & 2 A, 5otkomeigEls, Sulbactam
222 ug/ml, Cefoperazone 376 ug/ml T, LUkl 72, 1285/ F TORPEULERIL, Sulbactam

86.2%, Cefoperazone 25.9% Th -7,

3) BMTERMEBGMEIIFICATL, AKI1 B 2g 249%15 BRHRS L2, EM 26, A6HI TR
BAINESY TH »72, MEFHNTIIIZRP2MRTIBNERETH »72, BRUEIEIERIZ 16 %

B 12,

Sodium Sulbactam (LLF SBT & ¥ % )iz, *[F Pfizer
# TR X n7: B-lactamase inhibitor (Fig. 1) T4 %,
AYEITIEEICIZZ L vy, fiod B-lactam RaiERl &
BEEY 5 Z &1z & ) Blactamase FEAEE I K B BB R
RE2EHBRDIIEHWFENS, 4O, HEHLIZSBT &
Cephem F#i4 $'H Cefoperazone (LI F CPZ & ¢53)
1: 15458 4% T4 % Sulbactam/Cefoperazone (LLT
SBT/CPZ L4 5) ¥kiEs & VBRI E2IT- 72D
TENORREBET S,

Fig. 1 Chemical stracture of Sulbactam
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Chemical name . sodium(2S, 5R)-3, 3-dimethyl-7-oxo0-4-thia
-1-azabicyclo[3. 2.0)
heptane-2-carboxylate 4, 4-dioxide

Molecular formula : CsH1oNOsSNa

Molecular weight : 255.22

2l BT BRI HEEREEO RE 23872,

1. Egeset
1) .LE N

HH LEEIRTORBBEGTHER 7 BFE0~54k
PR ELT, FREFAD 108 B L UF 108/ mlEiEIC B
1+ 24%#l, SBT,CPZ 5 L1 CFX o MIC #1b¥#
EFSIERRIC R EREL, T LEBREILL,
7 WO WAL Escherichia coli, Citrobacter freun-
dii, Klebsiella pneumoniae, Serratia marcescens,
Proteusindole*), Proteus indole- $ & (¥ Pseudomo-
nas aeruginosa Thb,

GEF> E. coli 548k 108 /ml #4E T3, A4z CFX,
SBT X D#&d ¢t CPZ I3RS Tl 25E
B 2 HTERERA Tl 2 B3 & » Tz (Fig.2),
106/ml e T L FEAGEET, A#lE CPZ L DER
188EThH 5 (Fig. 3), C. freundii 528k THRM
13, 108,108/ml 36 & & AFI AR L BB ERL,
CPZ 12431313183 & > T 7z (Fig. 4,5), K. pneu-
moniae 504k Ti3, 108/ml TAF)E CPZ 21 ~ 28
&N, CFX ICi3RSHEHM T3 F & 507, GHERNT
1380245~ 72 (Fig.6), 10°/ml kT3, %13 CPZ
L3RS TH ~72 (Fig.7), S. marcescens 54k I
BT, 108/ml HHETI3 4 K1 & & MIC 100 ug/ml
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LR A %h - 72h%, CPZ Heh 3 &z b Lt
BT 2 ERES >3 (Fig. 8), 106/ml R T
i3, K2 CPZ ti3izm% ¢, CFX ciz1%, SBT
I 2BREL 2> T3 (Fig.9), Proteus indolew
T3, 108/ml R TA R CFX L FE%Th 255, CPZ
113 3ERET CIBAMRY R &b T3 (Fig.
10), 108/ml BFETld, ARUICFX 121 & T ¢ T
B, CPZIc{LXRF 25 TH 5 (Fig. 11), Pro-
feus indole 548k TlZ, AHF|IZ 108/ml T CFX &V
2ERE, CPZ LN BT (N1 5% (Fig. 12),
105/ml #KET13 CPZ »%%§ ¢T3 (Fig. 13),
P. aeruginosa 548k Tld, 108, 108/ml ##5& & 4 12 A A
i3 CFX,SBT ici3f&E£ &Y, 108/ml TCPZz1%
$&%%°10%/ml Tz CPZ 12%%4% ~72(Fig. 14,
15),
2) KNEHRE

MNRBLUHE BERABT 4 BICKL THHAlg
Fig. 2 Cumulative percentage of clinical isolates

inhibited by SBT, CPZ, SBT/CPZ
and CFX FEscherichia coli (54 strains)
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Fig. 4 Cumulative percentage of clinical isolates
inhibited by SBT, CPZ, SBT/CPZ
and CFX Citrobacter freundii (52 strains)
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one shot FERNHMAPIBE, RPHEit % e Lz, &
KOFEMNT 22.3 %, TFHIKEIL 60.4kg TH 2
(Table 1), ##&li& 20m] IR &IEKIZ AR, 350
DB R & D L 72, REFRYICERM, £RAR £ 1TV,
%€ 1 Bloassay (4 73) 12k D iTv. BE
B3 SBT 1213 E. coli 603 %, CPZizi3 M. luteus
ATCC 9341 2\ 7z,

GER A BOFEETRT &, SBT,CPZ & ¢ 12
FHE 5 iR R P IBE 2R L, FNFN 222, 376 ug
/ml THY, LigmE e Licdnml, SBT (34%5 8 iF
PRI IERR LT & 4 - 7255, CPZ 134%5 8 BERfT%
TY 6.08ug/ml DI IBEZIRL, 248511 BIER
RUT &%, Zo¥FiEAiz SBT 1. 04858, CPZT
1.618¢flTHh » 7 (Fig. 16), ReblayEiz, SBT it
$e5-1% 2 BEREC75.8%, 1285MH1T86.2%, 248%R1C86.3
%% i L, CPZ (351 2 W5RS1T19.4%, 128%(8T725.9
%, 24F5ME1T26.2% TH -7 (Fig.17),

Fig. 3 Cumulative percentage of clinical isolates
inhibited by SBT, CPZ, SBT/CPZ
and CFX Escherichia coli (54 strains)
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Fig. 5 Cumulative percentage of clinical isolates
inhibited by SBT, CPZ, SBT/CPZ
and CFX Citrobacter freundii (52 strains)
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Fig. 6 Cumulative percentage of clinical isolates Fig. 7
inhibited by SBT, CPZ, SBT/CPZ
and CFX Klebsiella pneumoniae (50 strains)

Cumulative percentage of clinical isolates
inhibited by SBT, CPZ, SBT/CPZ
and CFX Klebsiella pneumoniae (50 strains)
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Fig. 8 Cumulative percentage of clinical isolates Fig. 9 Cumulative percentage of clinical isolates
inhibited by SBT, CPZ, SBT/CPZ inhibited by SBT, CPZ, SBT/CPZ
and CFX Serratia marcescens (54 strains) and CFX Serratia marcescens (54 strains)
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Fig. 10 Cumulative percentage of clinical Fig. 11 Cumulative percentage of clinical
isolates inhibited by SBT,CPZ,SBT/CPZ isolates inhibited by SBT,CPZ,SBT/CPZ
and CFX Proteus indole (+) (52 strains) and CFX Proteus indole (+) (52 strains)
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Fig. 12 Cumulative percentage of clinical

isolates inhibited by SBT,CPZ,SBT/CPZ
and CFX Proteus indole (—) (54 strains)
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Fig. 14 Cumulative percentage of clinical

isolates inhibited by SBT,CPZ,SBT/CPZ
and CFX Pseudomonas aeruginosa (54 strains)
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Fig. 16 Serum concentration of SBT and CPZ

after single intra-veneous injection
(4 gram one shot)
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Fig. 13 Cumulative percentage of clinical
isolates inhibited by SBT,CPZ,SBT/CPZ
and CFX Proteus indole (—) (54 strains)
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Fig. 15 Cumulative percentage of clinical
isolates inhibited by SBT,CPZ, SBT/CPZ
and CFX Pseudomonas aeruginosa (54 strains)
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Fig. 17 Urinary excretion of SBT and CPZ
after single intra-veneous injection
(4 gram one shot)
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Table 1 Subjects in pharmacokinetic study

. Body
Subject Name Sex Age weight
A MK. M 22 64.5

B T.T. M 22 59.0

C M.B. M 22 61.0

D M.H. M 23 57.0
Mean _ _ 223 60.4

+S.E. +0.3 1.6

I1. ESpRAYIREY

R B L UHER IBH56E 1 An 510 F THORIC
LFHT ABE L 72 M PR PR RRIE B3I XS L, AH
18 2g 245%#| (one shot F72(3 &iEaHE) TS5 AR
SEEIRS- L 12, FhoHiEls, UTI Eahafmtses —
VI T 72, 245, #%IC B RAYEIER
% check 52 & & iz, BERIEICRM 21T V—H%
ERRR A E L, AL &M ERET L7z, b, Acido-
metry (241 Zius B EORFREGHIR P HER O A-lac-
tamase PEANFEEFREL 72,

EP 31PloER|—% % Table 2 (2777, 316,
UTI Sghafili el & 2 HE TE# 2 B, Fah6flT,
BRAFMEII58% TH S (Table 3), WK EHINEA
(s Table 4 127l 72 & ) T, JEBIEA 1661 & £
ST A T—TIWNEED 1 BNAMEII63% & BRI
LA TH - 72, MEFHNI333RP24E, T3%DHEE
TH"), P.aeruginosa |t 9%k 4 ¥k (44%), Serratia
12 8k 64k (75%) » & T\ 7z (Table 5),
MIC LBl & DBFE® 25 & MIC 100 g/ml Ll ko
128kh10%k (83%) Ak L TV 5%, iZ 1.56 ug/ml
1#kB L 12.5ug/ml & 3kHTEREL TV 72(Table
6), R51LHBIEIL, Yeast 3#R%ZIZLOFT8HRTH
-7 (Table 7), 31EHFIF125E65] (Case 1, 2,3, 4,5,
6,7,9,11,12,23,26) DEELED 10® £7:13 10°/mliE
iz Bl s AE MIC 12 CPZ (235 MIC £ 0 4
18UET N, L b ZnbnBizd~TSBT o3¢
L Tiz 200 ug/ml Ll to» MIC Th VifittE %R~ L 72,
126105 b Case 9, 11 #B 106111 kk T 8-
lactamase FEAENEE L HF L1572 (Acidometry 2 &
) A, #ofER Case 23, 26L05+ 8 5 9 itk B\
THFDEEDEETH D Z EHTRENIZ, ZD 9 kS
44k (100%) HbrE &N, 8FIF 76 (87.5%) I
UTI Mgt A5 %1%, B-lactamase & &
FEAE BT B AR BRI TR S NI,

BMEAIRIERIZ 11D 2edr o 72, ERRREMED BE
i3, Case 4 T GPT 36—87, Al-P89—-221 & | 5,
Case 9 T GOT 20—88, GPT 11—-105 » -5, Case
24 T Hb 11.5-9.6, Na 137—120, Cl 98—86 + 2
NFKT, Case 31 TGOT 29-125, GPT 29—152
L EREAD, Zng b Cased,d TIEARIC L 27
RetED gV A5, Case 24, 31 I3 ERIFEA S HThows,
Frz, ZHHOEEIIIETT eI IEBLL 72,

m. & -3

SBT (&, ~=3 ) AL 72 B %F$ 5 Penici-
llanic acid sulfate TH ", FNHFDMENII—L
DEFELSHZIE— A 55 Y, B-lactamase % T iEAL
THEA*ET S, SBT rEMKC~=2) VB
%#A$ 5 B-lactamase inhibitor ¢) Clavulanic acid
Ich~3 &, TEM 1, 2892 20 L Tid & 1) < inhibit
TrrvbnTwa,

—%, CPZ 33 TicHIRENB HENBEICHAWLR
TOBEBARY b 7 L2 FT 517 2 LRESAIE
BTHs, AL, Blactamase 125 L THEE
SETIEH B h5, —Eho» cephalosporinase 35 k U¥ pe-
nicillinase |Z(3TLEE ENTHYN Y, LV EETH
WERE N 2 15T 5 BHJT CPZ & SBT r # 4Kk L
THAZRET 2 Z &z bntz, ZHUcEL, Fu 5
139 CPZ & SBT #%#fiafrht in vitro THOH KT
RRETL, FNLOFRMREZED TS, 2 Yu b
139, p-lactamase E4 ) H. influenzae (¥ L TH
FMREA AT L2 BEL T3, $7:,SBT £ CPZ
DEATIZEIL T3 | 1THR L 2 DHRMRH L RHE
ENDBIENBED INTB,

SENEE LD I b, FITMENCEL T,
AR OFRNEHT 108, 105/m] HfE L LI2 BV TEEH
Lnznlx C. freundii k- Proteus indoleiZ 31T
<# ", K. pneumoniae, S. marcescens, Proteus ind-
ole 1 & U P. aeruginosa Ti3108/ml #5& T3 A
TEHERD Sz HY, 108/ml TIZEBAREICIIRbNTY
v, E. coli T3, SBT ###HL TH 108, 105/ml #&%
B LBLH LRSS bV, JHS DRI,
P > KU LTOLEEHBAS L2k ) ROH
THrINEZEZLND,

KNBIECBIL Tid, AH| 4g one shot AFERSG %
1TrevRat L 72, CPZ Bkt 50l
2g one shot & T3, 155+ 243.7 ug/ml, 8 kFfH
1% 11.8 ug/ml T, 20k 5 0) 6 KRR P EINFA32.8
%BrBESNTHY, SEOBHME BBUL—HTS
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Table 3 Overall clinical efficacy of SBT/CPZ in complicated U.T.I.
1g x 2/day, 5 days treatment
Pyuria
Bacteriuria Cleared Decreased Unchanged Efficacy on bacteriuria

Eliminated 3 10 15 (48%)
Decreased 0( 0%)
Replaced 1 2 4 7 (23%)
Unchanged 2 1 6 9 (29%)
Efficacy on pyuria 5(16%) 6 (19%) 20 (65%) 31 Case total
IZ’ Excellent 2(6.5%) Overall effectiveness rate
[ ] Moderate 16 18/31 (58%)
: Poor 13

Table 4 Overall clinical efficacy of SBT/CPZ classified by type of infection

Overall
Group I::J:s. e(s)f( g:r&e&t ) | Excellent | Moderate | Poor effectri:&ness
1st group (Catheter indwelt) 16 ( 52%) 1 9 6 63%
2nd group (Post prostatectomy) ( 16%) 2 3 40%
Single | 31d grop (Upper UT.L) ( 19%) 1 3 2 6%
4th group (Lower U.T.L.) 2 ( 6%) 1 1 50%
Sub total 29 ( 94%) 2 15 12 59%
Sth group (Catheter indwelt) 2 ( 6%) 1 1 50%
xlf’éi‘tjion 6th group (No catheter indwelt) ( 0%) 0%
Sub total ( 6%) 1 1 50%
Total 31 (100%) 2 16 13 58%

Table 5 Bacteriological response to SBT/CPZ
in complicated U.T.I.

Isolates I:t(;éi(;f E;?SJ' ( %) Persisted
S. epidermidis 2 2 (100%) 0
E. coli 1 1 (100%) 0
C. freundii 4 4 (100%) 0
K. pneumoniae 1 1 (100%) 0
K. oxytoca 1 1 (100%) 0
S. marcescens 3 2 (67%) 1
S. liquefaciens 5 4 ( 80%) 1
S. rubidae 1 1 (100%) 0
P. rettgeri 2 1 ( 50%) 1
P. aeruginosa 9 4 ( 44%) 5
P. putida 1 1 (100%) 0
Acinetobacter 2 2 (100%) 0
Flabobacterium 1 0 ( 0%) 1

Total 33 24 ( 73%) 9

* Persisted : regardless of bacterial count

LOTHB, SBT i3, BEKS S TRELPRELR
L, W% CPZ £ L& iz ihh HIEKT 52 EAf
RENTz, F72, SBT R b #kitth i3 1285 B BURERA
86.2% L RITTH 72,

BRPRERES Ti, KAEH58% & CPZ Bl 55
DEEEAES THOERE63%, R LHEICBT
LEEFRREY TOEME63% % KIC LR LNT
borhH, hT—TNVEEN1EHI6H, 5B 2HLM
ETBEEE D, TNSNEEN63%, 50% & K
BRI THBZ Ed b, FHELBLLNEELLND,
WEFEThE T2, P aeruginosa 9 Bk 5 BRATERL
THY, Tz MIC EABIOHRRRE R b
WLNTHY, Fubi?, SBT & CPZ o) combina-
tion T, P.aeruginosa |23 synergy i3 @B\t
HELTWBI b b, BRINFFAL LEL LS, SBT
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Table 6 Relation between MIC and bacteriological response in SBT/CPZ treatment
MIC ml Inoculum size 10¢ cells/ml
lolates =039 [ 0.78 [1.56 (‘:“fiz : 625 | 125 | 25 50/ 100 |>100 done| Total
S. epidermidis 1/1 1/1 2/2
E. coli 1/1 1/1
C. freundii 1/1 1/1 2/2 4/4
K. pneumoniae 1/1 1/1
K. oxytoca 1/1 1/1
S. marcescens 2/3 2/3
1's. liquefaciens 3/3 1/2 4/5
S. rubidae 1/1 1/1
P. rettgeri 1/1 0/1 1/2
P. aeruginosa 0/1 3/5 1/3 4/9
P. putida 1/1 1/1
Acinetobacter 2/2 2/2
Flabobacterium 0/1 0/1
Total 1/1 1/1 0/1 3/3 1/1 5/8 1/1 2/5 3/3 7/9 24/33
(100%) | (100%) | (0%) | (100%) | (100%) | (63%) | (100%) | (40%) | (100%) | (78%)| ( %) | (73%)

BROFE SN DV TEBR K B R L LT, Case 21,
21 02BN\ TIR SR DMBE TH B Acinetobacter H3El
BEENzA, Zhbid s 412 SBT i3ty 3 MIC ¢
1.56 ug/ml X{&<, CPZ =%+l Tl 200 wg/ml, 50
ug/ml &<, SBT/CPZ izi33tiz 3.12 ug/ml Tk
2R, L72h'>T, SBT »BIcE L LTEE LR &
Zzbnt:, TNk 512 SBT o MIC #CPZ & n#
B2 ) Ll MoBEETIRENTH ) REET
NELEZ B,

BEL 72 & 912, ARHESH5 8RS, G-lactamase
B TH - 72 8 £EHIh 75187 . 5%H AR T, =
NG 9BBRT NTHBBEE N2 = & h 5 SBT & CPZ
LA DY ARINE B BRRBNCL, R R 72,

BEWERICREL T3, AHIC & 2 & EZ SN ABRRRE
B EDFHRE RS % 26238 72h% WL, —BMED b
NThH 712, FAKIDZLHEIC OV TR RIEIL %
bntEz bnt,

X 13
KBIEHK ; f: UTI A aFmEE (56 0K,
Chemotherapy 28 : 321~341, 1980
Lasia, R.; V. Levievke & J. Pepuzzi o Inhibition
kinetics of three R-factor mediated g-lactamases
by a new B-lactam sulfone (CP-45899). Biochemics
et Biophysica. Acta. 611 : 351 ~357, 1980
Yy, P.K.W. & J. A. Wasnixcrox Il : Bacterial
activity of cefoperazone with CP-45899 against

1)

2)

No. of strains eradicated/No. of strains isolated

Table 7 Strains*
treatment in complicated U.T.I.

appearing after

SBT/CPZ

Isolates No. of strains  ( %)
E. coli 1 (12.5%)
C. freundii 1 (12.5%)
S. marcescens 1 (12.5%)
S. liquefaciens 1 (12.5%)
G (+) 1 (12.5%)
Yeast 3 (37.5%)

Total 8 (100 %)

5)

7)

* : regardless of bacterial count

large inocula of B-lactamase-producing Haemophilus
influenzae. Antimicrob. Agents. Chemother. 20 :
63~65, 1981

Fv, K. P. & H.C. Ngv: Synergistic activity of
cefoperazone in combination with A-lactamase
inhibitors. Journal of Antimicrobial Chemotherapy.
7. 287~292,1981

% 30 @ BARLFHEFSRS, FE ORI Y
L 11, Sulbactam/Cefoperazone, 1982

£ 27 EEACYFEEFSRS, B ORY Y
2 1. T-1551,1979

BiREr S, BHRHE, ZHIRE, TERAX, Af
oK MR B RCULE IS 1T 5 Cefoperazone
(T-1551) o #BERY, BRKBYRRET, Chemotherapy
28(S-6): 731 ~740, 1980
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FUNDAMENTAL AND CLINICAL STUDIES ON

SULBACTAM/CEFOPERAZONE IN URINARY TRACT INFECTIONS

SOICHI ARAKAWA ,, MASUYOSHI HARADA, NOBUMASA KATAOKA,
YosHITSUNE OpA, HirosHI OKADA, KElNICHI UMEZU, AKIo Fuin,
SAapao KamIDONO and Joii IsHIGAMI

Department of Urology, Kobe University School of Medicine
(Chief Prof. JOJI ISHIGAMI)

Antibacterial activity, pharmacokinetic and clinical studies of a combination drug Sulbactam/Cefoperazone
(SBT/CPZ, a ratio of 1:1) were studied, and obtained the following results.

1Y)

2)

3)

Enhanced antimicrobial activity of CPZ was proved by combination of SBT against following organisms;
C.freundii and Proteus indole(+) with both inoculum size of 10® and 10¢ CFU/ml; K.pneumoniae,
S.marcescens, Proteus indole (—) and P.aeruginosa with inoculum size of 10®8 CFU/ml.

Antimicrobial activity of SBT/CPZ was equal to that of CPZ against E.coli.

SBT/CPZ was administered in a single dose of 2.0g intraveneously to 4 male healthy volunteers.

Mean serum concentration of SBT and CPZ at 5 minutes were 222 and 376ug/ml respectively, and the
biologic half life of SBT and CPZ were 1.04 and 1.61 hour. Urinaly recovery rate of SBT and CPZ during
the first 12 hours were 86.2 and 25.9 percent of does administered.

SBT/CPZ were administered to 31 patients with complicated urinaly tract infections at a dose of 1g twice
a daily for period of 5§ days by one shot IV injection.

The clinical results of SBT/CPZ were excellent in 2 cases, moderate in 16 cases and poor in 13 cases
resulting in totally 58% of overall effectiveness rate.

In bacteriological response, eradication of organisms results in 24(73%) and persistence in 9 out of 33
strains.



