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DRI FFERES, BETH 7,
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S-118 37 m N7 v /BOZORE7 7o ZKY
VEITHO, BORSEBEN SWRININABICHE
BIXTF5—BIli-THRIRTILEN, EENT
(3 8-1006 & L TG A RIET 5, WEHETHS
S-1006 (I—HEMED 7' T LIBHER U7 5 LEREE
1ot L CLERES BN EEE AR T, JOREE
%% 5 BMIC, &K S -lactamase RUR= ¥
Y EARAE~NOBMEEFANICOTHRET 5,

I. 8 & F &

1. (ERZEA

S-1006 (3, HEHBHERRHTEARIN/IHDE
R L7, cephaloridine(CER), cefaclor (CCL)
i3, BEHERBIE, cefotiam (CTM) 3, BAEST
¥, cefixime (CFIX) (3, HRIEST¥. penicillin
G (PCG) &, BHEHE L OBA L7, cefteram
(CFTM) &, BLEZTELIOBALILLDEZKEL
2T WAL L THW, ['*'C] penicillin G ([''C]
PCG) {3, Amersham International Ltd. D% 5
TERA LT, TOMDRAIE R, THROBEK S L—FD
bOEER L,

2. MK

Klebsiella pneumoniae GN69 (3, TEXKEME

DB,

penicillin-binding protein,

MELILFEHZE LD, Enterobacter cloacae 214,
Klebsiella oxytoca SRH37, Escherichia coli W3l10
(RTEM) 3, M. H. Richmond (= F £ X¥-
K¥, HE) LonbBxht, zotoEkd B
HHFERAFTREINR TV S HDEEH L,

3. 77 LEEHED B -lactamase ESDTEE

F¥AY 5 -lactamase T&H 5 Proteus vulgaris SR
31 DBERER U OXA-1 BEEL T DMDIEFEY -
lactamase (3, carboxymethyl-7 77 v 7 ZC-5l
ATLIOR NI T T4 —IZ&->T, BABELL",
R75Z23: FAA¥XD TEM-1 % B -lactamase i,
DEAE-t 777 v 7R A-5 A5 L7077
T4 —Iilk-T, HaoEELI

4. B-lactamase iEMEDORIE

TEMEE, B-lactam BROBMZBICHE S BRAEORED
% spectrophotometric assay (2 & » THRIE L, MK
IRBEEERDIY . BAMKDHZEE (Vmax),
FRBEE R (Km) RO THEE$(Ki) 3, Lineweaver-
Burk 7o v M SEH LAY, AIEEIE 2mld
BHAKRIC0.2ml OBERAKEMI TRIGZHEL
T, 0CIKRBLIEHETT, BT TILE—LAE
SEEERt 200-20 SfFIRO BT 200 B FEP s TR
NEORDELEL, MAIEEELEH L1, K

*T953 RRMEEREMS THI2E4S
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OflEI i, MHEFEBEEORAK 2 mIIC, 0.2 ml
OBFEEMATREEY, kDAL B
D Km EKH1ze ZORNFTD Km %[HEF|IREIC
wLTFay bL, 757 LT Ki%ZRpl,

5. E. coli U Staphylococcus aureus DN =
v VEAEBE (PBP) a7 2 EHI O A
D RIE

1) BEESOFES : E coli KI2 DS, 1.51D
L-broth (pH 7.2) i, EFHIT—RWE X /2H
#100ml =M, 37°CT 4 5MRIIRE SR L 1,
F&kE 4°CT 4,500 xg, 10 PRIDBELIT KD R,
10 mM U UEHEE#®H (pH7.0) < 1EESL, 100
ml @ 2mM MgCl, 2&CRE UE#imic BB LT
KET T4 NMEBF R L7 4,500 xg, 15 20
DFLT, KEFROBEERVTOS, EFE% 100,000
xg, 30 HEIOEBELIIHT T, (LBEE, Hic 206
L CEES 2B, IhE, 10 mM MgCl, %
2650 mM Y UEEEEKR (PHT7.0) ICHBLT
EQRE%L 20 mg/ml ICHABIR, FRTHET-T8
CRFELI, BHBEARER, FMETLTI V%
EEIZLT lowry ETHRIE LY

S. aureus ATCC 25923 D35& 13, L-broth (pH
7.4) TITC, —RIEE LAEHK 50 ml % 950 ml D
[EEHICmA, 37°CT 3.5 Bk & H35&E (220 rpm)
Lo

k% 4,500 xg, 10 AEIDBEICE D ESD, 50mM
U UREEEE (pHT7.6) THEA%, 10 mM MgCl, %
SURBEHRICWEBL, Y/ X574 (Sigma) %
RARRE 0pg/mliCiEb K HICMAT, 30°C, 10
SHENE L THEBEI B o, CNEBITKET 6 RE8
HERAE L, EHEEICL D RBEBROEER - EFE
m6, E. coli DIFE & RIFICEBELE K-> THEE
NERDRE LT

2) B AIE : 50 11 DIEE S (10 mg EH/
ml) &5 ul OFBREHEAE 30°CT 10 AL LA~
FaxX—r% 5xlo ['*C] PCG (1.85MBg/mb
=#MAT, B 10904 v F 2aX— hagRiFT, 5
©1 D10% Sarkosyl #&¢ 60 mg/ml PCG %10
A, BRICIOHMHKE L CES v/ EE2AE1L
L. 30,000 xg, 30 4RI MC & D RAMEE S %5
Wiz

Rz Y U 4E&% /37 E (PBP) I3, Spratt @
FRCHE-T, EERY T 7Y LT I KELBRIKE
THEEL, 740574 —CRELEY, 12
[''C] PCG @& PBP ~D§& % 50%MEET 5D

IS BBIIEHIMIE (IC,,) W&, 74wy 5 LET
VURNANY w I RF =y Y TLHEBER L TR,

o, & 3

1. B-lactamase {SX19 B Z&EM:

Table | IC&KE 75 L& ERD S -lactamase
X9 % B -lactam FIDREM: %R Lo

S-1006 (3, % < ® cephalosporinase X% L T3,
TETH »1ch, P vulgaris 8 LU Bacteroides
fragilis DREFIC 1, CER DZhZh 13%, 4.2%
@ Vmax %77k L72e —7% penicillinase (2% L T
i3, K. oxytoca DBEHERU OXA-1 BIDBEFKIZL -
TKBMBREXNIH, FOREIR, WRICHAVE
Bl & B UENNLIT TH » 7,

RIZ B -lactamase IC X A2 HMEER L 7«
(Table 2 ),

S-1006 (3, cephalosporinase X%t L T3, P.
vulgaris & B. fragilis DBFEEBRVTIEFEICHE VH
fotE % ;R L 72o cephalosporinase & (3 XtB#IIZ,
penicillinase (2% L T4 S-1006 DM IZE <,
CCL ® CFIX LERETH 7,

2. PBPIicxid AHf0ik

E. coli K12 @ PBP X9 % S-1006 DFf0HEA
CCL KRU CTM & H#k L7: (Table 3, Fig. |,
2, 3o

S-1006 (3, E. coli ® PBP-3iZ 0,025 xg/ml L/
TDIC;, EEEHVWBIFfIEA/R Lo PBP-1a, -1bs
KHENENH L 1 g/ml D IC,, [BETH »70 F1o
PBP- 2 I3 XBERIL 0 bEWIRFIEER L7,

Fig. 4, 5 6, TiZS. aureus ATCC25923 ® PBP
129 5 5-1006 KR UK EREEFI DRI Z @~ T L
AaysLERrLI,

S-1006 (&, S. aureus ATCC 25923 @ PBP-1,
-2,-3Z%LTO0.2,g/ml LLTFD IC; {E%RR L7
(Tabled ) F7, PBP-4iIxiL Tid, i ZEH &
FIREIC 25 u g/ml ¥ THAMEARS M 70 CTM
IZ2WTI3, S-1006 & XIXERDEE/ 5 — &R
L7 CCL, CFTM {3, S-1006, CTM iZtb~XT
PBP-21Z%td 5 AL MED - 72,

m % 3
S-1108 DR T R T ILETH D, REEEETH S
S-1006 DIEAEABIEOMIAEEHNE L TEE A
fT-720 S-1006 (%, K. oxytoca DEEFE R 0XA-1
BIEEFLIILD penicillinase X LT Vmax fEi3+
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Table 1. Stability of S-1006 to B -lactamases

Source of £ -lactamase®’

Substrate

Relative Vmax*©’

specificity®?  S-1008 cephaloridine cefteram cefixime cefaclor cefoliam
E. coli SR6 C <0.01® 100 0, 065 0. 045’ 43 58
E. cloacae 214 C <0.001" 100 0.017 0.0097¢ 21 8.9
C. freundii SR19 C <0.001% 100 0.011 0.0031% 9.2 1.8
P. aeruginosa SR24-12 C 0.0046% 100 0.41 0.045 31 6.2
P. vulgaris SR31 C 13 100 95 5.0 800 200
B. fragilis V-283 C 4.2 100 o 12 33 —o
K. pneumoniae GN69 P 0.031" 100 0.31” <0.01" 8.0 9.8
K. oxytoca SR537 P 0.23 100 7.1 0.081 7.1 0. 66
E. coli W3110 (RTEM) (TEM-1) P 0.020" 100 0.16" 0.019" 22 20
E. coli ML1410 (RGN238)(0XA-1) P 2.1 100 53 8.7 68 3.5

a) Enzymes were partially purified, except in the case of B. fragilis V-283, in which the sonic extract

was used.

b) C and P stand for cephalosporinase and penicillinase, respectively. )
¢) Hydrolysis rates were determined by spectrophotomeric assay at 30°C, Vmax are relative to an

arbitrary value of 100 for cephaloridine.

d) The hydrolysis rate of the test compound at a concentration of 100 2 M was determined and value relative

to the Vmax of cephaloridine was calculated.
e ) Not determined.

f) Relative hydrolysis rates of test compounds and cephaloridine at a concentrations of 100 u M were

determined and relative values were calculated.

Table 2. Affinity of S-1006 for S -lactamases

Substrate Km (Ki)¢, uM
Source of B-lactamase®’ pe . . .

specificity®>  S-1006 cephaloridine cefteram cefixime cefaclor cefotiam
E. coli SR6 C (0, 012)- 750 4.9 (0,053) 47 410
E. cloacae 214 C (0. 0020) 670 1.8 (0.063) 100 110
C. freundii SR19 C (0,0036) 1,200 1.5 (0, 039) 210 32
P. aeruginosa SR24-12 C (0.025) 690 13 1.2 230 90
P. vulgaris SR31 C 170 170 710 380 1,200 610
B. fragilis V-283 C 20 420 -~ 78 65 -
K. pneumoniae GN69 P (920) 190 (6,000) (1,300) 350 410
K. oxytoca SR537 P 120 190 1,500 390 360 22
E. coli W3110 (RTEM) (TEM-1) P (1,100) 790 (3,200) (1,800) 1,600 2,100
E. coli ML1410 (RGN238)(0XA-1) P 250 270 100 950 1,100 11

a) Enzymes were partially purified, except in the case of B. fragilis V-283, in which the sonic extract was

used.

b) C and P stand for cephalosporinase and penicillinase, respectively.

¢ ) Values in parentheses are inhibition constants.
d) Not determined.

NS, BRKESEDI -7 DTINSOBERICIE
KBIIRETHBHLEA DN, BE, S-1006 3
ABPC WttED E. coli ® f-lactamase ¥4 T 5
S. aureus IZXPLTH, B-lactamase JEEAE &[E
FOREMRERLACY , L LBNSRENL TS
LEHEDEST 5 cephalosporinase (23X L T,
S-1006 D Vmax {BEIZERD T/NI WA, FELEV

DT, HBEHIMKIREZIEVEEL SN, I0
Z &id, (RFEMIIFHEMERA cephalosporinase EERT
% 5% S. marcescens, M. morganii DK EHKD
— &I S-1006 DHE AW L L AELTY
729, P. vulgaris % B. fragilisDEEHET 5 gk
D B-lactamase (2, = 5 DHHEIC LT cefur-
oximase™ ® T#% ¥ oxyiminocephalosporin 1%
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Table 3. Affinity of S-1006 for penicillin-
binding proteins of E. coli K12

PBPs IC:0 * Cg/ml)
S-1006 cefaclor cefotiam
la 0.15 1.15 0. 043
lbs 1,05 12,5 1.5
2 2.3 >50 >6.3
3 <0. 025 k.7 0,07
4 12.5 0. 87 6.3
5 >12.5 >50 >6.3
6 >12.5 >50 >6.3

a) Concentration of the test compound required
to inhibit the binding of [''C] penicillin G to
PBPs by 50%.
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Fig.1. Binding of S-1006 to penicillin-bind-
ing proteins of Escherichia coli K12.
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Fig.2. Binding of cefaclor to penicillin-
binding proteins of Escherichia coli
Kl12.
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Fig.3. Binding of cefotiam to penicillin-
binding proteins of Escherichia coli
Kl12.
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Fig. 4. Binding of S-1006 to penicillin-bind-
ing proteins of Staphylococcus aureus
ATCC25923.
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Fig.5. Binding of cefaclor to penicillin-
binding proteins of Staphylococcus
aureus ATCC25923



— CHEMOTHERAPY

JUNE 1993

PBP

Ing
3>* ” - o . o s

0 005 01 02 o4 0B 16 3.1 6.;} 328 2%
Concentration (pg/mi)
Fig. 6. Binding of cefotiam to penicillin-

binding proteins of Staphylococcus
aureus ATCC25923.
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Fig.7. Binding of cefteram to penicillin-
binding proteins of Staphylococcus
aureus ATCC 25923,

Table 4. Affinity of S-1006 for penicillin-binding proteins
of S. aureus ATCC25923

PBPs IC;, ¥ (g/ml)
S-1006 cefaclor cefotiam cefteram
1 0.12 0.15 0.1 0.09
2 0. 05 3.13 0.14 13
3 0.18 <0, 05 0.16 al
4 >25 >25 >25 >25

a) Concentration of the test compound required to inhibit the binding of
['*C] penicillin G to PBPs by 50%.
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S-1108, a new oral cephem antibiotic :
stability against B-lactamases and affinity for penicillin-binding proteins

Kazuhide Nomura, Masayoshi Doi and Tadashi Yoshida
Shionogi Research Laboratories, Shionogi & Co., Ltd.
5-12-4, Sagisu, Fukushima-ku, Osaka 553, Japan

S-1108 is an oral cephem antibiotic of the prodrug—type. S—1108 is de-esterified to an active
form, S-1006, after being absorbed from the intestine. S-1006 showed high affinity for vari-
ous cephalosporinases produced by gram-negative bacteria, except the enzyme of cefuroxi-
mase, but Vmax values remained very small. S-1006 was hydrolyzed by penicillinases of
both the Klebsiella oxytoca and OXA-1 type, but S-1006 showed very low affinity against
the enzymes of other the gram—negative bacteria tested, so it was very stable against them.

S-1006 exhibited high affinity for the penicillin-binding protein(PBP)—3 of Escherichia coli
K12 as well as affinity for PBP -la, -lbs and -2, In the case of affinity for the PBPs of
Staphylococcus aureus ATCC 25923, S-1006 showed IC;, values of less than 0.2 g/ml for
PBPs-1, -2 and -3. This value correlated with the MIC value.



