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PEFOL VI BERIIBELN LD -T2,

Sultamicillin (& ampicillin (ABPC) & sulbactam
(SBT) # T AT NHEET—7FILL72L DD F L ViR
ThHbH, INERENEST S L, BE TR SR,
¥ R M3 o) esterase THfEE M, % it ABPC &
SBT i2bh b, &2 8 THRIEE L 728 L ) Bl
B E A 5 N, mutual pro-drug & L ToO#Hr L W ffifits
5 oi3h, B L 72 SBT #° ABPC fif 5 &H
) B-lactamase % Niffb3 % @ T, ABPC JERZ T IZ
F TSI AEN S, T4 b b, sultamicillin (2
ABPC ¢ mutual pro-drug & g-lactamase inhibitor ®
HEHAMRD ZODH A FDZ LI2% 5, REEIT sulta-
micillin D 11 % b NARH B-lactam KAl X fb#c
brrilz, FHMEN~=)  #e5E&A (PBP) (2
MY B2BMEERAFLZLDTH S,

I. MR UF &
1. Sultamicillin tosilate DFHHIZHIT 5 F 2L
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ABPC ¥ SBT # 1 . 1 ELLTRAEL 2R K
BAKIZED L125ug/ml iz 7% 5 & 912 L-broth™i2iZ
72, TNE S (EBRIEAIRE 1TV, BIZ SHERIED sodium
p-toluenesulfonate # ML T E. coli CS 2 (RK20)
%1 X105/mliz7% b & 9 i2#iL 72, 37C 1 iR
Wik, WEHOF L WIR THE L T checker board i

T+ 2 ABPC-SBT DB Iz * ¥ 28284 #
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2. SFEESIRSHEME 23~ 59KkIZ XY % sultamicil-
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#HE % L-broth T37C 1 TR EHEFEL, M9-buffer® T
77 LRI 10065, 777 L PRI 100065 AR,
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(BHE7 7 4 =), ABPC(HARE), cefaclor(CCL)
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7077 —%HOTAK Y L, 37TC24u5HIREEEK
DIBFEN D & g L7z, 72721, S. preumoniae i
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0E%H> ABPC & SBT IZAKBET 20T, %D
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5,
3. Sultamicillini2 & % E. coli & P. vulgaris D#i
FafReB borkat
E.coliCS 2 (RE28) RU P.vulgaris51%, 5 ml
) L-broth 1 T37C 1 BIRFEEL 2. £N0.2ml %
37CICNMA L 72#8 2 DB E N sultamicillin % 195
ml ® L-broth I28:5& L, 37C TIRESEE 25T, 485
HICHEZ2A7A P77 2 RIZ®BEKL, 7)) 2RI V-2 2
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0.1M phosphate buffer (pH7.0) Tiki%% 2% 7
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WL BE/ Y707 L% EXET HITACHI450T
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CLIRUEEE72 %, 0.1mM “C-benzyl penicillin
(50uci/pgmole) : Amersham #% il 2 %42 30°C 1053 [#]
KOG 2472, PBP ) acrylamide AR kg R U %
7 fluorography (ZHTHD & B DI 7~ 729,
5. Sultamicillin tosilate ¥ ABPC 7 AR5 i 711
SEEED HoikR
E. coli NIH]J JC-2D&KKIZ1 ug/ml 9 ABPC
WUt sultamicillin % 30°C L5 IHIfEH S 72 14, S5
EHERL, JHUIHT S UC-PCC DA & T A7z, 2
N RAIARSLB D i 5 1572 W[5 % ABPC U4 sul-
tamicillin THPALH L, #12 “C-PCG 2 It & 272 4
DEEIET BFEBR LT 72,
II. AL &
1. g ABPC+SBT U+ % 248
E. coliCS 2 (RK20) (%, Fig.1:dx41Y) ABPC iji
$TI2200ug/ml D MIC %737 A%, 44t SBT =0
Z % & RK209 4fil¥ 5 B-lactamase 7" INEL X 415
72, ABPC+SBT ? MICi212.5ug/mliZ i F
5. Sodium p-toluenesulfonate #70.1~250pg/ml 4&
f£LTL, ABPCH+SBT Diilififizizse §284 5 2
Whratze Thbhh kLt ABPCOSE1IZ L
SBT O g-lactamase 1\Gfb )iz L & #2842 5.2 %
W EAW]SDNZ o7z,

2. BRIRSBERICXTY A sultamicillin DHE S

Sultamicillin (2 £ D Hi2#2/30 ABPC %2 54

T, S. aureus \2X+ 5 MIC RS HE* 45 &, Fig.
2N E BN TR TIIEE NS ABPCOBRICHEAL,
FT ABPCHUh L N § MICHKE < % B4 Wik T
I3f%E 72 SBT »°Z DHEMD penicillinase (PCase) %
TNEELTBNT, MICHV & %5, CCLR CEX &V
12 sultamicillin ? S. aureus \=3$ 2HEHIL, 122
AT, EFERRENCEEIRS O DH 5 methicil-
lin-cephem-resistant S. aureus (MRSA) (Fig.3) I
%L T4 CCL% ABPC & DWW 2R 95, 20
BOBEKRIIVER SOZEIC & DEttEbRD SV DT, sul-
tamicillin DHEN LPFEIC L £ F 5, S. epidermi-
dis2RIXT L TS, S. aureus A%, BB T ABPC
L DETEY, R TIZ ABPC & ) B 9%
v» (Fig.4). S. pneumoniae T2 Fig.5n &5, B-
lactamase BEEIC & BfHBRIZ %V D T, sultamicil-
lini2& N5 ABPC D&Y BEFRD &, sultamicillin
DHENIE ABPC ML) LETE( LS, Lo L, &
$RO.1ug/ml LUT THEFEAHNZ 51, CCL* CEX &
N LIE BB NITE, BEGESEKE Y S0 g
Streptococci TLEEET, ABPC & 2ok W iiHE 1%
~L7z (Fig.6),

SOMRNBEIRT8E E. coli (123t T3, CEX £ D i13%5
Lo ABPC §Jh k) LSz IEh 2R L 72
(Fig.7). %72, Fig.8n &) E. coli CS 21251k
7 Rplasmid 2{zEL 72 L D25V TE, ABPCH43
EA LB RT OIZHE L, sultamicillin (24 2 F2
JENRETEIE ) % L 7295, CCL %X CEX 121345~ 72,
Fig. 99 ¥ & ) 4T D K. pneumoniae |2 ¥+ L T 1,
CCL,CEX 2%, ABPCIZB2 %R 7. P. vulga-
ris DEEAT 5 Ic B B-lactamase I3 SBT T4 < NG
2N BHDT, sultamicillinid Fig. 100 &6, o
SEIL Y L BN % 7F . P morganii \Z¥ LT
Bk TH B2 Fig 11N e ) TOHIRFEIZL & %
b, P.rettgeriiZ2\T L Fig. 220 B ) EKETH 5B,
P. mirabilis (3B 7-6912 B-lactamase BE £ ¥k A 7%
<, Fig. 130 BN FELL \LPCI&ZTETH 55
it P#k TlE sultamicilline ' 0 ABPC & ) Sl 1 A*
s#\ s, E. cloacae, C. freundii "= " Serratia (212 SBT
HAINSDHEDED 1a! g-lactamase 55\ H' 5
TiELT BN T, Fig. 14, 15RUI6IZ T LB, o
3HL D HE A, Lo L, ZO&FIE6.25.g/ml
75100pg/mlizh72Y), PEENENTH 5,
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P. aeruginosa =\ Fig. 170 L 5N 3 & L Y
sultamicillin |35\ 1554 5 115 4%, MIC100
pg/mlLIEE 7 ) BRIAOYIZ (2 WHF T & 40w, Sultami-
cillinh? SBT (3, Acinetobacter X° NeisserialZ {3
st £ N E & TEC AN 219, Fig 180 &5
498k O Acinetobacter N90% #°6.25ug / ml LLF D
sultamicillin THFEABHIE S 4172,

H. influenzae 1213, )i ABPC fiftEbko R 5 10 B
PR BERR D10~ 20%123FF 5 & v 9, ABPCHifHE H.
influenzae =%t L T ¥ sultamicillin i3 CCL X CEX
L DECHE N EFOZ £ Fig. 19 5850 Th 5,

AR D B. fragilis |3, cephem RHUEWEIZ T
¥kH %\, Sultamicillin 3£ Uz & FEFN 5 SBT 52
DHED B-lactamase % 58 ¢ NiELT 5728, CCL*

Fig. 1 Influence of sodium p-toluenesulfonate on

the antibacterial activity of sultamicillin
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Fig. 3 Sensitivity distribution of 59 clinical isolates
of methicillin-and cephem-resistant
Staphylococcus awreus (MRSA)
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Fig. 2 Sensitivity distribution of 48 clinical isolates

of Staphylococcus aureus
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Fig. 4 Sensitivity distribution of 29 clinical isolates
of Staphylococcus epidermidis
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Fig. 5 Sensitivity distribution of 23 clinical isolates of Streptococcus pneumoniae
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Fig. 6 Sensitivity distribution of 24 clinical isolates of g-haemolytic streptococci
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Fig. 7 Sensitivity distribution of 50 clinical isolates Fig. 8 Sensitivity distribution of 51 substrains carrying
various R(bla) plasmids of Escherichia coli CS2

of Escherichia coli

(“,) (105 ml) (7)) (105 /ml)

100 — - 100

. / -

QC) | — Sultamicilhn / /

S i ----ABPC ! =

2L

¢ 2

Z 504 £ 50

2 j R

5 ] :f

|} | c 1
1 °
OJSI T T T T T T T T T T T T L 0] T T T T I T T T T 1 1
=0.1 0.39 1.56 6.25 25 100 400 >800 =0.1 0.39 1.56 6.25 25 100>100

MIC (ug ml) MIC (g mb)



14 CHEMOTHERAPY JUN. 1985

Fig. 9 Sensitivity distribution of 47 clinical isolates  Fig. 10 Sensitivity distridution of 42 clinical isolates
of Klebsiella pneumoniae of Proteus vulgaris
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Fig. 11 Sensitivity distribution of 54 clinical isolates Fig. 12 Sensitivity distribution of 29 clinical isolates
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Fig. 13 Sensitivity distribution of 50 clinical isolates Fig. 14 Sensitivity distribution of 43 clinical isolates

of Proteus mirabilis of Enterobacter cloacae
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Fig. 15 Sensitivity distribution of 48 clinical isolates
of Citrobacter freundii
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Fig. 17 Sensitivity distribution of 49 clinical isolates
of Pseudomonas aeruginosa
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Fig. 19 Sensitivity distribution of 24 ampicillin-resistant

clinical isolates of Haemophilus influenzae
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Fig. 16 Sensitivity distribution of 48 clinical isolates
of Serratia marcescens
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Fig. 18 Sensitivity distribution of 49 clinical isolates
of Acinetobacter calcoaceticus
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Fig. 20 Sensitivity distribution of 54 clinical isolates
of Bacteroides fragilis
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Fig. 21 Light-microscopy or cells of Proteus vulgaris 51 grown in
L-broth containing and not containing various amounts of
sultamicillin, ABPC or SBT at 37°C for 4 hrs
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Fig. 22 Scanning electronmicroscopy of cells of Profeus vulgaris 51 grown
in L-broth containing and not containing various amounts of sultamicillin,
ABPC or SBT
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Fig. 23 Light-microscopy of cells of Escherichia coli carrying RE28 (bla)
plasmid and grown in L-broth containing and not containing
various amounts of sultamicillin, ABPC or SBT at 37°C for 4 hrs
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Fig. 24 Scanning electronmicroscopy of cells of Escherichia coli carrying
RE28 (bla) plasmid and grown in L-broth containing and not
containing various amounts of sultamicillin, ABPC or SBT
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TEM % g-lactamase * XA ¥ % RE28(x B E.
coli CS 2 (RE28) (3, Fig.23n& "), ABPC §
T136400xg/ml 9 MIC T# %25 SBT Hi4 TIE50
ug/mld MIC %73F, & % & ¥ sultamicillin (3
MIC12.5ug/ml &7 Y) 50pg/ml (4 MIC) Ti3#EWH %
BRI RONENIL Fig.2dnE BN THBE, ZNHD
HH B bE 77 716 L 720%f Fig. 25TH 5,

4, ZFEME PBPIZ#49 % sultamicillin D28

Fig.26, 27, 280X 81, E. coli TL S. marcescens
T4 Acinetobacter Th, H#EL 728 THRAE D
sultamicillin & “C-PCG N#%&+i4E& %175 £, ABPC
High & 1) LEEABAMESIE 2 & A b B, Sultamicil-
linthic &b ABPCOMNENL L\ 2 % ETE
L TL % BEEABAMEAMC DT, FUGHH T sulta-
micillin ®» ABPC & SBT ~o B Xfg#h A+ 70 72

HTH5 ), Fig.29TA % & £WIK TS sultamicillin
T4 ABPC Th, |HTRIFEED PBP ~DHAMEA L
HHNTz, ZOBAITIIERIREPIC S DL LR
% B 20T, h 51T NIz 2h L B LB,
1. % =

KERN#ERS 5, ABPC & SBT 7" AT /VEEET—
5f4b L 72 sultamicillin tosilate i, b} /U#EH AB
PCOHT# 11124 SBT 7 B-lactamase TEILTIC b &
CEZB 7T, mutual pro-drug & LTRSS
LRI E N, ABPC & SBT 28413 ABPC 0¥t
#7112 SBT ¢ B-lactamase INE{LRIR % R L 7241
WhHERTZENHLMITH 72, SBT 12 PCase T &
Ic % g-lactamase % 5 {, % 1t ® cephalospori-
nase (CEPase) ®! g-lactamase % 55\ A" S ANE LT
ANT7, sultamicillin i3 ABPCH: S. aureus <2,

Fig. 25 Representative diagram of morphological changes in cells of
Proteus vulgaris 51 and Escherichia coli CSH2 carrying RE28 (bla)
plasmid, which were grown in the presence or absence of various
amounts of sultamicillin, ABPC or SBT
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Fig. 26 Competition of sultamicillin and ABPC for
penicillin-binding proteins of Escherichia
coli NIHJ JC-2
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Fig. 28 Competition of sultamicillin and ABPC for

penicillin-binding proteins of Acinetobacter
calcoaceticus 5
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ANTIBACTERIAL ACTIVITY OF SULTAMICILLIN AND
ITS AFFINITY TO PENICILLIN-BINDING PROTEINS
OF VARIOUS BACTERIA

TAKESHI YOKOTA, E1ko Suzuki, and REIKO YOSHIDA
Department of Bacteriology, School of Medicine
Juntendo University

Basic studies were carried out on the antibacterial activity of sultamicillin tosilate. It was revealed that sodium
p-toluenesulfonate did not influence on both antibacterial activity of ampicillin (ABPC) and g-lactamase in
activation activity of sulbactam (SBT). Since sultamicillin was rather unstable and split into ABPC and SBT ir
solutions with pH higher than 7.0, its antibacterial activity could be measured without treatment by esterase.

Sultamicillin manifested higher antibacterial activity against ABPC resistant Staphylococcus aureus including
MRSA, ABPC-resistent Haemophilus influenzae, and Bacteroides fragilis than ABPC, cefaclor (CCL), and cepha:
lexin (CEX), although it was inferior to CCL and CEX against Escherichia coli carrying R (bla) plasmids and
Klebsiella spp. The antibacterial spectrum of sultamicillin was confirmed to expand to Proteus vulgaris, P.
morganii, Enterobacter cloacae, Citrobacter freundii and Serratia marcescens to which ABPC, CCL, and CEX
could not work, the MICs of sultamicillin to those bacteria, however, were rather high.

Sultamicillin induced morphological changes of cells of g-lactamase producing P. vulgaris and E. coli at low
concentrations because SBT in the drug could inactivate the g-lactamases. No evidences were obtained showing
that sultamicillin possessed higher binding affinities to bacterial penicillin-binding proteins (PBPs) than ABPC.



