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R 7 o= b 777 -RA(LERHBER U bioassay ¥ic & 5
M Sulbactam I 3§ 7> w6 M Il € 3

THEETRE - FIESK « AR T - HEW - mkkE - IR
G774 — (%) HRMRL 75—

Ampicillin (ABPC) T Sulbactam (SBT) /iemEilExE LT, Wl o=}
7 78R bioassay EiC DWW TR L, LITicRT Mo SBT iNERIEE ¥ BRRL 72,
1) SBT #t FoX AT I eRbaerik MGEME&7 o=t 777 - RALmtiRE
AvwaZ eicd o) SBT iRE%0.054g/ml £ TRIET 52 &H TR,
%5, ZOHREIREPICHET S f-lactam HidHK ABPC, Cefoperazone (CPZ) SR

T U1,

2) SBT o bioassay ik & L T S-lactamase # 4 L, ABPC - WEF %R $ Bran-
hamella catarrhalis No.8 #¥5Edi & L, ABPC 2412 T SBT ¢ S-lactamase BA#RIR %

FIF L 72 SBT NEgReBERIE: % FALL 72,

%k, WEMICIX B. catarrhalis \21n2 T ABPC &%) Bacillus subtilis ATCC 6633% {4
T3I IS & - MALRLEMATERE E e IS 1T 2 150> SBT IMENRIEREIZ0.058/

ml Tho72,

4mpaR L 72 bikoy HPLC 3R UF bioassay #:i- & ) BEN i+ SBT iE* Bl L 71ok%,

Mk & b REFUHEBERRGROEE S Tz,
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Sulbactam (SBT: (2°S, 5R) -3, 3-dimethyl-
7 -oxo- 4 -thia- 1 -azabicyclo [ 3. 2. 0] heptane- 2 -

carboxylate 4, 4 -dioxide)ix7 7 4 ¥—H P REFRAH

THR X N7 Blactamase B EHK TH NV, SBT &
Cefoperazone (CPZ) Affilt1 . 1 N4 AEAH?,
SBT & Ampicillin (ABPC) A1ffilt 1 : 2 niESHES
%, ® *SBT, ABPC ® mutual prodrug T & %
Sultamicillin (SBTPC) & L THWw b, £H g
lactamase EARE¥ AT 2HEEICH L TEALTES
ERET B LAMLATV B,
" Blactam HAEWBREET O SBT Dk L L Tit
PEk, RIMEREMRBICZL 2EEBK I 02t 7T 7
(HPLC #) , CPZ ## F T Escherichia coli 603% &
%€M & ¥ % bioassay ¥, ABPC %4 T T Escherichia
coli 273% RSEM & + 5 bioassay " #'H 54f, wih
LREREH0.4~ 2 ug/mIZETH), WELI B b
DT Uo7z,

BRESMMTEE LTI, SBT 2 AF L2270 ELT
MEFTDHR 70"t 77 7-BBAOTE (GC-MS
%) RIERE. lug/ml®, 1, 2, 4—}F)T/—1E
DTV HFLREL, TAHVICE DB L # T

LG FAT 3 HPLCH# (WFN R ERE L0.2
ug/ml) O HHHEINTWEH, Wb REIREM
TEREL:RE, MELBLHICIIREL KL
ETEEOREEFBEL TV DIiZidh 7 LDk,
BESORERELIC LB H - 12,

4@, EELIIHBETHEL SBT niRERIESE L
L T HPLC & & Uf Bioassay ZkiC DWW TRETL 2 T
wET 5, '

1. RBRVBRRUKSE

1, EA%H

Sodiumsulbactam (895xg (#1ffi) /mg), Sodium
ampicillin (909ug (1) /mg) K UF Sodium cefoper-
azone (920ug (F1fii) /mg) 2R /o, L H3EAIMEIT
FTNTHETERL,

2. EEwk 7 o=t 757 (HPLC) &

1) #%i&

EEk 702 b T 73Ry I K AT
25 Cie-P A 7 2 (4.6mmi.d.X150mm. B FE 5
am. 33 2%#%L 72 TRI ROTAR HPLC %#%i&

(BF0 AV, BRiBSIIERIER T (ECD)
E-502 (BREML) %MW/,

¢ FARMSMREIF 5 T2 Fity
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2) HPLC %4
BEE. T+ I-n7FLTP =74 FORLF
(TBAH) #5 mMiMNET2HT 50.03M

) Bt b)Y LB (pH5.0) £ 45/
—\RA (8:1) S A

#OE: 1 ml/s

MALEMH  ERIESF0.8V (R : Ag/
AgCl), ERRE 5 o —H—K>

HEAR : 40u]

3) FIERUT7V A T LR

M3 m3%0. 5ml i2HRoK0. 1ml, bF++ Y L
%28.5W/V%IMET2HT 2 1 N#EE0.2ml 202
BERx 51 3 ml &3kic 59MiRE 5 35, 3000rpm

(2000 8) T5 MR LMEMERIT- /214, BT
FNHHAE MY B,

Bl . F LA #I20.5ml 2)0.01M ) > BedR
pH7.0%mz, FHDIRE 5, B LHERIELITVKE
WS 2, KiEE 700kl Aal ml THEL7-%E
70.2ml ZFOFRFIcBT. 2.5W/V %kt Fo
X073 pH7.0 (0.5N-KEMLA ) 2% BT
pH ##%) 50ul /02, #p—iz L7244, 40CT400H
RIEL, SBT #t F ok ARk ¥, Fon:
RIEGH40u] %, 5 COXME ML oA — > 75—
#MA\T HPLCICHEAT 3.

4) REROVER

SBT =M (1 ~50ug/mlKigH) ML,
ZNE£0.1ml 2 XYk 5 % FlF Tt oo
0.5mlicimz (miEFiREEL L T0.2 0.4 1.0, 2.0,
4.0%0°10.0pg/ml), LIERPE3)ICRE- THIM, Rt
%47, HPLCA#micgtl 7=

Bontrz2u=b 7506k 5H SBTOE—78E %K
&, REREEIL 72

5) 7V A7 LRGRUBIESRGOBET

ERE FOX AT 3 o 2KICHEREL, 0.5NKEL
HYILEATpHES5~9ICFAML, EFoxin
TI>ELT1~7 mg/ml DIMENRIGHM* ML
72, 0.5~0.8ug ZFML2-RBE (2 5/ — VL L
T2 BEEE) ICREHRB 1 ml #1502 30~50CT
10~ 1205 RIG &4, £ 7t F o X4 LBoRG
#% HPLC-ECDICEAL, oz /vt 7540
E— 7B 2 AN RGN MEN TR LML
72,

6) SBT s&ReyeERMEIRET

b FMiFc SBT ) g-lactam BREEEUA (I
A3 - SBT # 1 N-NaOH |ci&#E L, FiRIC2051K
&% 1 N-HCl THHIL AL 72) A% ABPC

RU CPZ % #1L#1USML, %£10ug/ml DMENEN
EMNUL, SNnimL T SBT kT 2T
22132, 19N

3. Bioassay ik

1) MEME & U MEROBSE

B-lactamase 48t H L, ABPC M TH,
SBT & ABPC mE&H|(AHifitk1 : 2, SBT-ABPC)
ot LRy R A T SN b b, REHE,
SOREERME, AR NIMEIEIZ IS Branhamel-
la catarrhalis % WEM & L TBRL 72, BA{C¥RRE
WO HE 5T, B. catarrhalis BRARSMER20%
{2342 SBT, ABPC RUF SBT-ABPC(1 :2)»
B RERLERE (MIC) 23EL, WL REL,

2) BEAEN

B. catarrhalis DFBEBERBEICK L BB ELT
Brain heart infusion agar(BHIA, Difco), Mueller-
Hinton agar(MHA, Difco) &U¥, Diagnostic sensi-
tivity test agar base (DSTA, Oxoid) #*:%( B.
catarvhalis No.8 NREE * KL 7.

3) HAEmE AR

BHIA ¥4 #4, L 7= B. catarrhalis No.8 D—H
#Hi% BHIA 27>} (10m)) icHEL, 37CT20
Bz 72, Heart infusion (HI) broth 10ml T#%
weh, IhEsEEaE L (1.1~2.0X10%cells/
ml). %3, = Hlbroth 6 {&&RMH600nm =517
BERA48~52% ThH > 12,

4) 3~ ABPC Z¥mig & #iEi R

ABPC O#/mikEEl2, B. catarrhalis No.8i2x44 3
ABPC »1/4 MIC ilE (AR 10%cells/ml) ymlic
ALY 520~ 40ug/ml REEZ Hv, EEERIIBER
M LEHE 0.1~ 2% 3 TEMLBENAREFICOW
TRETL 72,

5) REMIC B.subtilis 2 &ML 2B &%
ABPC iz Rt TFRFREEN H B Bacillus subtilis
ATCC 6633%#EW & L C B. catarrhalis \=t§BT 3
Z EiIc X NBRIEMABRIC % B = b5 B. subtilis F
B (4 X 10°spores/ml) NEMBIZ DN TRIEL 7

6) PR

BRoEDE & Bl L - RIEAEE10m] % SRR HS
TIRFy 7 e—L (REI9 cm) iIciEL, KFEL
TELE 47,

N——F 4 A7 (EES mm, FFENER 2HE
50ul #BAAFHEID LI Eic DR EE XY,
28°C 20052 L BLEIE A RIEL 72,

%8B, 1FEHIDVWTT 4 X7 IWOIEAES HA
LN, ZDFEHEE RV,
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7) HNHEHTAN

SBT #0.1M ) > B (pH7.0) ISi8#EL, 800
ug/mlIREDBEHEMMPL 72, 0.1M ) > BiR 7

(pH7.0), t b Mkt b Mik%25%HWMETIH
T50.1M) ~BRRIEM % H\>T0.05~0.8ug/ml N
ERFRAI 2B L 2. 1 EN 3B EEND
ity b MBRRE PR L 72,

4, HPLC ¢ bioassay st

SBTPC 10%#i%r# SBTPC A & L T10mg/kg
DR TIA L 7- BEO MR E AV, 6K
¥iho> SBT iREE® HPLC S CRIEL 72,

% 7:F—Mtk% bioassay B CbL#lEL, HPLC i
bioassay FHENOHBMEIZ DT,

IL ® ¥ &% 2

1. HPLC iz & 3 SBT iRvENHIE

1) 7T ARGEERE

SBT3 pH 5~ 9NEKM4TTL Fax LTk
RiG3450t FoXH 4B ERT 5, SHLDIRE
SIERILERL LT 2t b ZNFE S SBT
ERE HPLC M FIm L 72,

Rot&ME L Tiz pH7.0 (Fig. 1) RUHREKIRE (&
Bt FoX> 7 3>) 5 mg/ml Lt (Fig.2), Rt
IREIT40C TRICEF 40 LULE (Fig.3) ok Fo ¥
Bt LBDERAY T L B TH ~ 12,

2) HPLC &ffnkst

HPLC3@&E L (AW on a7 57 vy
A F7L%BEEMEEL, b FoXtLBKicrH 54
TR FERIRAL ., SBT Ok Fo x4 48D
RIVF® 7T nit Fig. 4iRL7:ED TH), EMNE
FE+0.9V LLETRANDRERRL 72, B L, BFRER
RELZEL, ZOBRAEOHMEEIZ+0.8V T+4T
H5 LHKTL 72,

3)  HOBRBURME

ni&H 5 SBT it 8t THEE . F )L % v T
Totze Z0B%, KEZRETHRMEEEZ LICENEE
B F VE~OREEROE EhA LN, 72, BT
F1%0.0IM ) > e pH7 . 0Tl ¢ 2 2 &1
&N, FHMORBEINZ 5 2 EhHR, ZOBER
¥ 70ah AL THRELIZE, ERBOKERE TV AT
LIS BEL 72, v

4) SBT NERENBEER UHIERE

bRoREHERIcETE, EREI-2-1) ~4)
SR F RS B L L CRSEL 72,

A - T FERREL, Bt TFA
% Fig. 51cRL7z, wihoZv= 77 4TH SBT
D Fo X LBKE EEKES L OTREIRIFTH -

72o %72, SBT ) S-lactamIM O MK & LFI
ABPC CPZ i3, 3EhEI ML RITT Li3uh -
AR

Mz Fig. 6/ L 7@ ") SBT ik%0.2~10.0
ug/ml DEETRIFLEMEL R, HROEIMKIZ
Y=62.0X+2.77, +EBOGR (r) 120.999TH -7z,
Fre, EAMEEIC BT KRR KI30.2~0.4ug/ml T
6%, 1~10ug/mlT3%TH-7, AEREIZ0.05
ug/ml (S/N K5) TH-1e,

2. Bioassay #ic & 5 SBT iRENHIE

1)  RE&GoRET

BREM & LTI3, B-lactamase 4R EZ A L ABPC
ICEERHET, SBT-ABPC (1 : 2) oL M st
% % 7R3 B. catarrhalis208k D5 & SBT & ABPC
DTN RHR L BEICESH 572 No. 8 #kE IR L
7z, F@kkicxd 2 SBT, ABPC, SBT-ABPC(1 :
2) © MIC % Table LiZRL 72, &% BH<10%cells/
ml Difa MIC i3, SBT-ABPC(1 : 2)T0.10ug/
ml T&", SBT Xix ABPC #n¥n s MIC i
ZNEFN3. 13ug/ml, 100ug/ml TH-72,

RIEREHE BHIA DREFEIBML M, kW
TMHA T#"), DSTA 3R] 2 HBicl~<%-72,

ZZTREHET 4 R 7 AFRBS L L THRENTW
%5 MHA *RiEmsE e L, ApEsshicis BHIA
BwazZ L,

HiEsLHti~) ABPC DTSR L B HEFRERICDOWT
F~1z, ABPC MEZHIADEHNIRES20ug/m] TRIE
Rzt xt L € B. catarrhalis HEFEERAMER%0.5
% & LIZBAICIZENBEEHNIELS, 1~ 2%NEmTHE
LA TR E 7z, BAEEBROMMICEE, BLEMI3/)N
Sk rfEms»BHLN, BHIEHAOKEZ DG, L
1.4~1.6% (107cells/ml) im:B4 Kl & B sz (Fig.
7). Bl E Y 1.5%IcBE L, ABPC %20, 25, 30ug/
ml DFNIMEE THRET L /-8R, BiREEIC % 212 RLEM
ZEh AL 7z, FIEMENKE SNBSS 520ug/ml
Hol & sz (Fig. 8),

B. catarrhalis DREBOERITIK , BLEMSERH*
TP TH - 12728, WOREENHELEZL 12,
ABPC 25T, B>, ABPC ALt T L EH*
WAOLLWZ EhEE LTI E» 5 B subtilis \I2%H
L7z, B TH 5 B. subtilis ATCC6633% R4
L THwW5 L BB RRIE A% 5 N, B. catarrhalis T
R ENBEEM & B. subtilis T E N5 FEIEMIZ
B 7z, 2T, BIEABEHUCXTL, B. subtilis 3
Fi# (4 X10°spores/ml) ZEEAVLNHIMEN 3%
1) | RN DA
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Reaction conditions were as follows:
sulbactam: 0.5ug/ml, hydroxylamine solution: 5 mg/
ml pH 5~9, temperature: 40°C

20 e—p

1

1 1 ’ 1
10 20 30 60 120
Reaction time (min)
Fig. 1. Effect of pH on pre-column reaction of

sulbactam with hydroxylamine determined
by HPLC

Reaction conditions were as follows.: )
sulbactam: 0.5 xg/ml, hydroxylamine solution: 5 mg/
ml pH 7.0, temperature: 30~50°C

104
< o—o 50°C
- o—s 40°C
g a—a 30°C
&
S s+

1

1 1 1 1 1 1

10 20 30 40 60 120
Reaction time (min)

Fig. 3. Effect of temperature on pre-column reac-

tion of sulbactam with hydroxylamine
determined by HPLC

Reaction conditions were as follows.:
sulbactam: 0.8 ug/ml, hydroxylamine solution: 1~7
mg/ml (pH 7.0), temperature: 40°C

hydroxylamine
o——a 1 mg/ml
o——a 3 mg/ml
e 5 mg/ml
om0 7 mg/ml]

T R | ] 1
10 20 30 40 60 120
Reaction time (min)

Fig. 2. Effect of hydroxylamine concentration on
pre-column reaction of sulbactam with
hydroxylamine determined by HPLC

Conditions of pre-column reaction were as follows.:
sulbactam: 1 ug/ml, hydroxylamine solution: 5 mg/ml,
pH 7.0, temperature: 40°C

Current (nA)

10

1 1 1 1

06 0.7 0.8 0910 12
Potential (+V)

Fig. 4. Voltammogram for reaction product of
sulbactam with hydroxylamine determined
by HPLC
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Fig. 5. Chromatograms showing control serum (a), control serum fortified with 0.2 zg/ml sulbactam (b)
and patient serum with sulbactam of 0.75 ug/ml 1 h after a 10 mg/kg dose of sultamicillin as

10% fine granules (c)

2) Dbioassay ic & AIENHMER SR URIEREE
LidoiEHERIcETE bioassay HiC & 5 HHHERY
BIEEZUTOL S icBEL 72,
SBT il RIE:
(1) Hik
N =Ty A8
(2) ek
Branhamella catarrhalis No. 8 R U Bactllus
subtilis ATCC 6633% 23,
(3) BlERsLH
Mueller-Hinton agar # B\2 5,
(4) BASPEHLS L UBHEE R
B. catarrhalis No. 8 —A & H & % Brain heart
infusion agar A 7> } (10ml) icHEBE L 37C, 208%MH

323 L, Heart infusion broth (10ml) T#k\E 3
(1.1~2.0x10°cells/ml), % 7z, B.subtilis ATCC

66333 H AHLAEYREIEMER VD — K RRREEIC KL
TR 7B T % B TH0E 4 X 10°spores/ml (23R
N1 3, HIEEEMICL, B. catarrhalis No. 8 Bk
#1.5%, B.subtilis ATCC6633%aF#* 3%mz, &
b $E i ABPC i fE 20ug/mlic % 3 & 9 i
ABPCKi&E# (2 mg/ml %) %Mz 5.

(5) BRANABIRH

hASROFRICITE b iENII25% ¢ + mik*
Awa,

(6) FTERFARFAMNS:

PHE9 cm DRI +—L 2 Fvy, BIEREMI0
ml 2L THNT 2,
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Vertical bars represent standard deviation of the
mean, n=5

3001

2501

200+

Current (nA)
g
T

100
Y =62.0X+2.77

r =0.999
50

i

11 1 1
0210 20 4.0 10.0
0.4 Serum concentration (zg/ml)

Fig. 6. Standard curve of sulbactam prepared by
HPLC determinations of control sera for-
tified with0.2,0.4,1.0,2.0,4.0and 10.0 zg/ml

Table 1. Minimum inhibitory concentrations
(MICS) of SBT,ABPC and combina-
tion of SBT and ABPC (1:2) against
Branhamella catarrhalis No. 8

MIC ( ug/ml)
10® cells/ml 10® cells/ml
SBT 3.13 1.56
ABPC 100 0.20
SBT+ABPC
(12) 0.10 0.05

SBT : sulbactam
ABPC : ampicillin

Method: paper-disk

Organism: Branhamella catarrhalis No,8
Bacillus subtilis ATCC 6633
(1x10% spores/ml)

Medium: Mueller-Hinton agar

Diluent: 0.1 M phosphate buffer (pH 7.0)

Incubation: 28°C, 20 h

aof

-

o
N
T

Inhibition zone (mm)
? T

Inoculum size of
Branhamella catarrhalis
No. 8

o—02.1x107 cells/ml

r 0—o0 23X 107 cells/ml
15 4—a 2 4 X107 cells/ml
1 1 L 4 1
005 01 02 04 08
SBT (ug/ml)

Fig. 7. Influence of inoculum size on standard
curve of sulbactam

(7) REROVEK

B L LT SBT #0.1M ) > EgfE# (pH7.0)
IZiERRL, b b Mm#EUI25%E b i L 2 HREE
fEL, AW TRBWZERT 5.

(8) =%kt
28°C, 208%0

AL ERL 2R % Fig. 9icRL7A, 0.1M
) ORI, b MiERU25%E b Mk RS
DRBERIIbOT»ICHEI R > TN
0.05~0.8ug/ml NEWHE TRFLEMRELRL: (>
0.999),

A2 L 5 SBT DRI EREI20.05¢/ml TH -
72

3. HPLC &t bioassay B4R

SBTPC #&0# 5 L - 8HNMiEREHZ DWW T
HPLC &K UF bioassay i# (774 A7) =& 9 SBT
REZREL, MBIEEOERIEIC OV TR,
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Method: paper-disk
Organism: Branhamella. catarrhalis No.8
(@x 107 cells/ml)
 -Bacillus subtilis ATCC 6633
(1x10® spores/ml)
Medium: Mueller-Hinton agar
Diluent: 0.1 M phosphate buffer (pH 7.0)
Incubation: 28°C, 20 h

301

[~]
(22
T

Inhibition zone (mm)

oo
(=]
1

ampicillin concentration
o——0 20.g/ml
0—0 25ug/ml
a——a 30ug/ml

1 A1 1 1 1
005 01 02 04 08
SBT (ug/ml)

15

Fig. 8. Influence of ampicillin concentration in test
medium on standard curves of sulbactam

MREEIC & N 137-E & (—&L, mEMoRFME
#32 Y=0.970X +0.0851 (X : bioassay f#, Y :
HPLC REfE), r=0.987T% N BiFicERBAAEASED
Lt (Fig. 10),

m, * =

SBT iz Comamonas terrigena, Neisseria gonorr-
hoeae, Acinetobacter calcoaceticus %0/ VN * K
CIREA EDBEICK L THEEERZ R WY, C. ter-
rigena %) SBTRIMEHE*RER L L /2 SBT D
bioassay kit SBT % H T 2 REKNFEIL 7T
Tboon, #EAENS BlactamTEWR, B2
ABPC, CPZicxt L REWHIREZMEE R TI2hI Nl
Ex RRNRRRE ) SBT DRlEic®AT 5 &
(3] & 3B VR,

Foulds &i3,' SBT #* ABPC & 3t# F T ABPC
ErEIC T LR BRI 22 LicEBL, oK
B Ecoi#*BE® & ¥ % bioassay iz it A L

Method: paper-disk
Organism: Branhamella catarrhalis No.8
(2107 cells/ml)
-Bacillus subtilis ATCC 6633
(1'% 10% spores/ml)
Medium: Mueller-Hinton agar
Incubation: 28°C, 20 h

301
g L
S
N 25—
<
.2 F
:_é' L
|
20+ o——o00.1M phosphate
buffer (pH7.0)
I o——025% human serum
3 o——4100% human serum
)| 1 1 1 L
005 01 02 04 038

SBT (ug/ml)

Fig. 9. Comparison of standard curves using 0.1 M
phosphate buffer (pH 7.0) human serum and
25% human serum 0.1 M phosphate buffer
(pH 7.0) as diluents

SYN-BIO assay #BA& L 725
EELLZNHEZFIAL E. coli # AT ABPC
RV CPZ L H#H NI2AEA SBT IREENRIE
L ERLRERDOGIT 21T > TR, B LRHMREE
i3, ABPC HFZE T T0.4ug/ml, CPZTFET T2 ug/
ml {8~ 72, —7%, SYN-BIO assay TRETROR
iz 2\ Tid GC-MS &2 & 5 SBT D@RES T %
fT->TR7z, 1BL GC-MSERIZEETH D, 37-%H
RT3 < ¢, SBT DA FLIRAT IULRUERD
BRI R REFIC R L oIS 2 VB L T5%0
HIEREE LI REYH - 72,
ZZTEELIZGCMSEIChbdHEE L TERR
E7% SYN-BIO assay & U HPLC :nB% % BiY
ICRET %4757 ABPCHEAETHOSBT O BRE
bioassay Zkic DWW TR L 2R REFE LTI
ABPC I B ER % T, B-lactamase EEEEZ H L,
SBT > ABPC #sash R4 B> T < BHT % B.
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6
- e
5p
o 4l * .
T A
= f
2 r
= 3t
€t .
-] L
3 f
= oy Y =0.970X +0.085
2 . r =0.987
F M n =45
1: ~.
’AJLI....LL...lln.ll bl aal

1 2 3 4 5 6
SBT (ug/ml) by bioassay

Fig. 10. Correlation between patient serum levels
of sulbactam determined by HPLC and
bioassay

catarrhalis No. 8 HBIEREN S TERS N1z, Kk
T3, ®EH B. catarrhalis |~ & 51 ABPC BT
FHaBRE* A3 5 B. subtilis ATCC 6633%iBA L
TRAWALZ X IcE-T, & NESALREMEEATR L N
M RREE I KM R IR & L C0.05ug/ml £ THEL
72

B4 SYN-BIO assay NDFEILITOE) TH 2,
74 R 2B EE ) SBT 5% DB KFF
L CHi#k L, B.catarrhalis DEE% T 5 f-lactamase
#AANELL, HEHPIcZHF L7z ABPC & D)
Ric L NRUEME T 5. —F4, SBT Nl ki’
WIR T2, B.catarrhalis DEEET B B-lactamase i
& NI AT 5 ABPCH A iE{L & 1L B. catarr-
halis - BEARDOEEHE L, ERHC B. catarrhalis
7 ABPCAREILIC 1 %1% ) T ABPCRA# N B.
subtilis h*k VBB R o, REEAZLRREMISA
HERENS,

A3, Foulds 5 D#f4s L Tv» 3 Pasteurella
haemolytica * EWH & L THW/: ABPCHET D
SBT /& RBE SYN-BIO assay &t (BB © 0.125
ug/ml 223 ENLLT) D L LHLLVWRER R
LT3,

—%, SBT ##RMICRHET B 70~ 77 7F

GRS TH MR LT 5 = &% CURREYIL
WEW HAAH B, Lol SBTi2220nm & 1) b &l
FE 23 TR AT 2 2oV 7K s HPLC 2%
1751242 220nm LIF i K& vV B0, KBS L N5
WL TR TR 7 ) —>+ o TIMERELRET S
o, RELRIH LN,

¥#% ¢ 12 hydroxylamine ¢ 8-lactam ¥ R .5
HERGICAVWLNTWB S LIZHBL, SBT¢
hydroxylamine NEUCAEBRMTH 5 & o X4 LMp)*
R BRIt T2 L RIL, ZOR
By 7V H 7 4506 HPLC #iZiGA L ik SBT
DRE (0.05ug/ml) SHTELRILL 7,

i, #AEEN D BlactamAEWMK EL T
ABPC, CPZ %/ %1%, SBT, ABPC CPZ
DR MM TH S B-lactam M B 2 4K 2 hydrox-
ylamine & OFHSLUCHTRETH HZ 6 INb
BT BZ by,

37>, BEREHEARE 2 AVW—EIZ SHOMIKE R
BYL i TEBLVHHEELAL TS,

BEFEPSIZSBT &1, 2, 4— ) T/—NEDT
VA ILRGARELZ: HPLC®®, SBTOHTAAY
2t 2MEHR L AT LRGICHIAL - HPLC &
2HEL T3, BIEIZ 2H isomer 24£L 27007
SL%50CIza> ba—nT34EH ), T1-HEKN
BE L) TS —h T LIREE S R MERFIC
baseline NAZNEEL &, T 1:1%KI3H T LEHHIC
FUGHNT VA Y) 2 20T 2R 7TRUBSE A V&
Br¥s, miEE LREREX0.2ug/ml THY, 41
7 HPLC—RA{LFMBEEC L 2B E (0.05ug/
ml) DXL T Tz,

4h], FARL 7 HPLCE: L Bioassay N3¢
WTERRRIK 3T L -RR, o/ -BrEliiz Evic
T {—FL s, “EhSBT ot + il EME
L L THRALAETHOZ LHYTRES NI,

X [ 3

1) - ENcLisH A R, RETSEMA J R, GirarD A R, LyNcH
JE, BARTH WE : CP-45, 899,A beta-lactamase
inhibitor that extends the antibacterial spec-
trum of beta-lactams : Initial bacteriological-
characterization. Antimicrob Agents Chemoth-
er 14 : 414~419, 1978

2) HHE ® X BF, #AKBRT Sulbactam &
Cefoperazone A% ) & MM & B PR 5 ME#k = 3
5 %% 51, Chemotherapy 32(S-4) : 1 ~10, 1984

3) R, FEMH, #BEE, BkEE: Sul-

bactam- Ampicillin N#i#{&#. Chemotherapy



VOL. 36 S—8

Sulbactam o> M6 i) 5 89

4) KE &, X BT, TEMF . Sultamicillin» 8) HacINAKA J, Wakal J, Yasupa H, Uno T
HEORUR= ) B4 EAICNT 2 MY, High-Performance Liquid Chromatographic
Chemotherapy 33 (S-2) : 10~22, 1985 Assay of Sulbactam Using Pre-column Reac-

5) Fourps G, Gans D], GIRARD D, WHaLL TJ : tion with 1,2,4-triazole. J Chromatogr 341 :
Assays of Sulbactam in the Presence of 115~122, 1985
Ampicillin. Ther Drug Monit 8 : 223~227, 9) HAaGINAKA J, Yasupa H, UNO T, NAKAGAWA T :
1986 Sulbactam : Alkaline Degradation and

6) M 3L, BIOEM, I ¥, THETE, b % Determination by High-Performance Liquid
— RS EREL 5 U2 GC 2 2212 GC- Chromatography. Chem Pharm Bull 32 (7) :
MS & i & & Sulbactam B UF Sulbactam: 2752~2758, 1984
Cefoperazone 7 5€ & . Chemotherapy 32 (S- 100 MICHEEXEEZNS R/ RWHEILBX
4) :131~141, 1984 (MIC) #|%Ei:E&RTic >V T, Chemotherapy

7) M 3L, HIBEE, AHEMAR, HEBIL, TH 29 : 76~79, 1981
fik, WMAMXH, i R— : Sultamicillin NEEK 11) EHRBHN  BXHEDREERLEREY (K

36 (S-8) : 34~57, 1988

Bz 507 2N, 2, MR UBE#. Chemo-

therapy 33 S-2 : 128~153, 1985

dT#R) . 611K, 1982

SENSITIVE HIGH-PERFORMANCE LIQUID
CHROMATOGRAPHIC-AMPEROMETRIC AND MICROBIOLOGICAL
ASSAYS FOR DETERMINING SULBACTAM IN SERUM

Kino SuiMooka, Masami Ito, Kyoko MaTsuMoro,
HirosHr Numi, TosHiyukt MaTsunaca and Kenyt Kawasaki
New Product Development Center, Pfizer Taito Co., Ltd.,

5-2 Taketoyo-cho, Chita-gun, Aichi 470-23, Japan

We developed the following two procedures after studies on sensitive assay methods for sulbactam (SBT), a
B-lactamase inhibitor, in serum in the presence of ampicillin (ABPC).

1) Relatively low concentrations of SBT in serum could be determined with a detection limit of 0.05x2g/ml by
high-performance liquid chromatographic amperometry following pre-column reaction with hydroxylamine. This
method was not affected by the coexistence of ABPC, cefoperazone (CPZ), or their metabolites in assay samples.

2) We developed an SBT bioassay using the synergistic activity of SBT in the presence of ABPC. In the
microbiological assay, the combination of the 8-lactamase-producing strain, Branhamella catarrhalis No. 8, and
the ABPC-sensitive strain, Bacillus subtilis ATCC 6633 were used as test organisms. Mueller Hinton agar
containing a 20 ug/ml concentration of ABPC as assay medium proved most suitable for sensitive determination
of SBT serum levels in the presence of ABPC. The detection limit of SBT in serum was 0.05 zg/ml.

Serum levels in patients determined by the HPLC and bioassay methods mentioned above showed high
correlation.



