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CS-807 DERENE 1, PBP icxtd 2 &84,
BXUMMN - filk, >V A< 707 77— (Mg)

& DRI E A

ME B KRBT -FHNF
BRYERFEFFEE LR

R-3746 (CS-807f{&D Naifl) @ S. aureus, CNS, S. pneumoniae, E. coli(R*), P. vul-
garis, P. retigeri, C. freundii, S. marcescens, A. calcoaceticus, P, cepacia, H. influenzae X
U B. fragilis o3t 4 5 MIC,id ¥ #h3.13, 6.25 0.05 0.38, 0.2, 0.1, 3.13, 3.13
6.25, 6.25 0.18XUF12.54g/ml T CCL, ABPC & hiiliidsssh>1:48, P. aeruginosa,
MRSA, enterococci (Z (3 {ERH§EV>, R-374612 S. aureus ® PBP 2, E. coli ® PBP 1A, 1B,
2, 3, P. retigeri ® PBP 1b, 1c, 2, 3, 8L U P. aeruginosa ® PBP 3ic CCL & b &8
bSO o72, S aureus I LA L R-3746 L DB IFFRBERIIPEE TH D8, 1Rk~
A Mg i21/8MIC D R-3T46 FFHET T S. aureus, E. coli £ i & { &tf, #HLL 7. FHoD
BAMELRIFTCHNIE, B/ EENYRSHFEN S,

Compromised host (BBRMEBE) OMWMMIcL N H
BEMORRBS ko1, ZOEMAIZ, ARBETRYE
ThHh3H, B, PEFEONARBETLRERD 2
v, BEDNRA cephem i3, BT » 5 A BE K
BREIHRCEL, 7S,BUBELREFEHE LV
HE7 7 LABRUHRECRNENREV, $HBS 7 LB
HRECRABNNRER W, FhiCLABHOEKL
7z cephem & LT, B3IHAREHAM T CicEMALE
nTwau, RRFIOE 3 cephem DHRIZESH
Thdhol, TDEMIIZX, %< Dcephem REME
X, T TRBELOSBRNEAY, BOBREMLE
S¥LD, AMINVEVBEIATAMLELLT O
v 73575, aEIxBILTHEBENEZX
SHEMY R UL SETH S,

CS-807¢2 oxime &Y cephem T & 3 R-3763D 4 i %
LR B % isopropoxycarbonyloxyethyl #Tx X 7 L
fEL7:FH L WEORA cephem T, BE THRIN S 2 8%
esterase DM & T, EHF& R-3763 ML 5, K
MRTIX, D R-37630D NaEThH % R-3746DHABRE
AREH, FAATHL LV A BEBEE (penicillin
#8%E0 | PBP) k¥ 2 A8, ME-MELD

BHNBREER, v 7 AERT 707 7 —JLOBIN
REBRBERATERFL L,
I. ¥R FH &

1. (ER¥EA

CS-807D &Rtk R-37630) NaiiTH % R-3746
iz, EKAsHroft5ant, MEEMEL T,
ampicillin (ABPC: 77 H % ¥), sultamicillin

(SBTPC: 5% 7 74 ¥—), cefaclor (CCL : 5%
#YWI), BV cefixime (CFIX : HERIER) %R
L7

2, (ERE%

IR A FH BBt PR A E 15 & USTREE AR
MR CERR M S h, N5 %2RiT1: S. aureus
50k, methicillin- and cephem-resistant S. aureus
(MRSA)49%k, coagulase negative staphylococci

(CNS) 45k, AR %&{r p-streptococci 24k, S.
pneumoniae 23k, E. faecalis 368K, E. faecium 43k,
E. coli 44%%, E.coli CS2icf2zD RAF*EEL -
5188, K. pneumoniae 49k, P. mirabilis 508k, P.
vulgaris 428k, P. rettgeri 458k, M. morganii 52k,
C. freundii 48k, E. cloacae A3tk, S. marcescens 50
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¥k, A. calcoaceticus ATHR, P. aeruginosa 508k, P. ce-
pacia 408k, X. maltophilia 508k, ABPCiH¥ H. in-
Sfluenzae 248, ¥ & U B. fragilis SOFR%ERL 12,
3. By SEETHLERE (MIC) OfERk
BA{CARE SR I L L TR TRIE L
72 T22bH 5 ml @ L-broth iz SiME L EML,
3TC—RiRERE, 75 LN, 77 BN
b L-broth T&RL, #10°cfu/ml OERHEE % E-
fo T7U7705—REAL, BRERREDOKEN %
&tr MueLLer HinToN FXKIEH (DiFco) ICA KRy b
BREL ¥RE2IVC—EERLAEFTOER»S
MIC % E & 72, 7z 77 L B8-streptococci 8 & U H.
influenzae DHTIEEIT I3, FhFh Hl-broth, $ &
U #UZ 5% FILbEs extract #HIA - b DEFEAL,
S. pneumoniae DEW I, MBEFAR E» SEEE-7:
® % HI- broth icF#E L, HH AL T10°cfu/ml
ZRBRRC LIz bDERAW, MICHIEFRE LTE-
streptococci BL U S. pneumoniae 1213, HIFEXKIZ
5%ty JBSMEMIEEMZ Iz b D%, H. iufluenzae
1213 HI$EXKIZ 5% FiLpes extract 2% 72 & O %1{#
AL, BRME TH % B. fragilis DRIIZEIC I
GAM 74 3>, MICHIZEIZiZ GAM EX 2R\ 3tiz,
ARy 7 ETRGITEL 12,
4, PBPiZxis 2R&BMNEORBETE
S. aureus209P, S. aureus108-1 (MRSA), E.
coli NIH] JC-2, P. rettgeri 21, 38 X U° P. aeruginosa
PAO- 1 O EERBE AL & SPRATT?D AR
THEESZRML, WEEEERT CCL 2REL L
R-37460 PBP izxf¥ 2 &SRR L7z, 372
H5200ml D L-broth FT37°C 4 BEREEE L 12
Hiffifa = 4E%, Branson sonifier THIEZBIRL 725
&, 3000G B X U105000G D4 HERE: [ CHEE 5> % £ 8
Teo FMEEEE, PED, 10mM MgClL,%2&%0.05
M @ Na-Phosphate buffer 12 10~15mg pro-
tein/ml I ZRRICFABIL 72 THIC 3 ul D R-3746
¥7:13 CCLBWR 2%, BEEE0.1~12.5ug/ml
R BERABL 72 35123 ulDMC-PCG (0.15
uci: AMERsHAM) 2EIIL30°C104FHIRG &S € /2
Salcosyl CHREEZE» L, 10,000G 30303 0T, 4+
BERERI 2B &, £D2E% acrylamide FARE
SWKENC I 2. S, aureus I HETS NV EL T 8%
acrylamide 0.06% bis-acrylamide f5Z D & @ %,
fb D B i< 1310% acrylamide 0. 06% bis-acrylamide
RO b DRIz, BRUEHETR, A5/ —VEBEE
MCEAREE LS VEKELIE, HBEEIERAA

HERLTLY MYV 7 4 VA (Kobak X-Omat AR
5) KERLT, vty PT-80C0EMBEE ¥
A
5, M0 < Mk & DI IREREETER DM ik
E. coli NIH]J JC-2 & S. aureus 209P %M & L
7:o 4&D10ml L-broth iZ E. coli 13 5 X 10*cfu/ml,
S. aureus i3 1 X 10%cfu/ml iz 2R 7z, 1&
IR, 2ABICRENFROBORE CHKEES 2
WisEOREE (E. coli 1%0.75 units/ml, S. aureus
120.66 units/ml) & 20%FEML & ik %E, 3FEH«C
13 5 MR IC R OS0%ICEHMKEBTE €5 R
-3746% (IDyo), 4 Z&BICi3fEE.E b M#E & U 1Dy
D R-3746% 1M X 7z, 37°C THRIBIEMEHE T 2435 1,
3, 58 & UURGRICERBO—ME LD, WHIC
FRL TR CERESERRIE L 72,
6. vUAEM~Y I 07 7— I L OBIIAREREE
H
ICR 1 6 ;8#~ 7 ADRE% 8 ml D 5% fetal calf
serum il F125%#t1 (HK) THOLEE~ /07 7—2
(M¢) 2L 7, R 5 mliciEHEL, HRiRE
10°cells/ml DEFER EE> 120 H/8—RY) v TRIULD
72247% FaLcon multi-dish D% well i $HfZ#E#O . 1
ml 28/, 5% COFAET T #ER, RISHh%
1 ml ¥ oMz, —& COKEEL 7z, WA EIRE,
20% L-CM (conditioned medium L-929)* /il F123%
M1 ml ETHRL, 2B5R] COSZHEIT-oT Mg 218
4t L 72e L-broth#i237°C —KiRBIZH L /- E.
coli NIHJ JC-2 £721% S. aureus 209P D3E3EW %8
LIzHERL, Mg O50FR (5 X10°cells/well) 2
DRRICBEREL 1o, —8RD well iZiX R-3746% 1~1/16
MIC iz 28RN Z T 5 BERISE 2B 120 H/9—R
Dy 7B L, Saline G TEL 4% / —IVEE
L T Giemsa $E 2TV RIS Bz L 72,
I, & |
1. FBENNEN
S. aureus 50BRIZXTS % R-374604 #1112, Fig.1
DOFEY BEMETIZ CCL BT, CFIX L higmiD
B, SBTPCicidRifizinolz, MRSA4SKIZ
X, R-3746% Fig.2 0@ D 1 19388 < SBTPCiZ
457z, coagulase negative staphylococci(CNS)
121t Fig.3D1@YD CCL L [RIBE T ABPC IXET4 -
7283, CFIX &0 d2Digdo7z, S. pyogenes &
tr B-streptococci 24Bkiz3t LTI, R-3746i% Fig.4
DEY ABPC & D #WHEI 2 RL 7, cefotax-
ime (CTX) XhETFEL -7, S. prneumoniae =3
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Fig. 1 Cumulative sensitivities of 50 clinical isolates of

S.aureus to R-3746 and reference antibiotics
(10/ml)

(%)
1004
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Fig. 2 Cumulative sensitivities of 49 clinical isolates of

MRSA to R-3746 and reference antibiotics
(10%/ml)
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T}, R-37460 Hi 8 /11X SBTPC L MR E T,
CFIX, CCL 8 & U cephalexin (CEX) X0k
wmOHEH%ERLY: (Fig.5). E. faecalis \Zi3fd
cephem [Al#% Fig.6 D& D R-37T46DHE /713554,
E. faecium 2 Fig. Tk { R-3746%2EDHL2TD
B-lactam FIEYEDOHIHE 11355 o7z,

E. coli 44#%iTi%, Fig.8 D@D R-37461% CFIX &
[FIRE DRV ITE 12", ABPCizizbH3A CCL
DI1fEL LR HE N 2R L2, REF2FEET 3 E.
coli CS 2 DEERIZNL TH Fig. 9D Tk { R-3746i%
CFIX LtFELWLEOHIEN %2R L. K. prneumoniae
498K L Tk Fig.100 Z & { R-37461% CFIX i2ix
EF4 o745, CCL* CEX X i@ hE R 7z,

Fig. 3 Cumulative sensitivities of 45 clinical isolates of
coagulase negative staphylococci to R-3746 and

reference antibiotics
(10°/m1)

(%)
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Fig. 4 Cumulative sensitivities of 24 clinical isolates of

B-streptococci to R-3746 and reference antibiotics
(10%/ml)
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P. mirabilis 50BRICxT3 % R-3746081E 1%, Fig.1l
D&Y CFIX 2134 %08, 95%LA LDk %0.2ug/ml
THZ T2 P. vulgaris ARRCI$ 5 R-3T460D4TE N
i3, Fig.1203Y CFIX izg -7, CCL, CEX ¥
iZixbH535A SBTPC X D vz D #idpoiz, P relt-
geri 1213 R-3746& CFIX LB WHIE IR S 2w
(Fig.13)s M. morganii 52803 % R-3746 DHIE
J14 BIFT, Figl 4Dl SBTPCE L D irie D3
»olz, C. freundii 4A8ERICXT % R-37460D4186 1713,
Fig.150:8 Y CFIX ici3FTFE o708 oEH LY
iz iV, E. cloacae 438KiZi3, R-37460DH(8 171k
Fig.160:@ " CFIX FfkPEFETH 545, ZDftin3E
L DB Tz, S. marcescens SR L R-3746
13, Fig.170Y CFIX i34 588, L nizz»
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Fig. 5

)

50

Cumulative percentage

Cumulative sensitivities of 23 clinical isolates of

S.pneumontae to R-3746 and reference antibiotics
(10°/ml)
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Fig. 6
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Cumulative sensitivities of 36 clinical isolates of

E . faecalis to R-3746 and reference antibiotics
(10%/ml)

ABPC
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Fig. 7 Cumulative sensitivities of 43 clinical isolates of
E.faecium to R-3746 and reference antibiotics
(10%/ml)
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Fig. 8 Cumulative sensitivities of 44 clinical isolates of

E.coli to R-3746 and reference antibiotics
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Fig. 9 Cumulative sensitivities of 51 subclones of E.coli

Cumulative percentage

carrying various R(bl2) plasmids to R-3746 and
reference antibiotics
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Fig. 10 Cumulative sensitivities of 49 clinical isolates of
K.pneumoniae to R-3746 and reference antibiotics
(10%/ml)
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$0.0130025005 0.1 02 039 0.78 1.56 3.13 625 125 25 50 100 >100 (ug/ml)
MIC



20 CHEMOTHERAPY MAY. 1988

Fig. 11 Cumulative sensitivities of 50 clinical isolates of Fig. 14 Cumulative sensitivities of 52 clinical isolates of
P.mirabilis to R-3746 and reference antibiotics M.morganii to R-3746 and reference antibiotics
(10%/ml) (10*/mi)
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Fig. 12 Cumulative sensitivities of 42 clinical isolates of Fig. 15 Cumulative sensitivities of 48 clinical isolates of
P.vulgaris to R-3746 and reference antibiotics C.freundii to R-3746 and reference antibiotics
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Fig. 13 Cumulative sensitivities of 25 clinical isolates of
P.rettgeri to R-3746 and reference antibiotics

Fig. 16 Cumulative sensitivities of 43 clinical isolates of
E.cloacae to R-3746 and reference antibiotics
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Fig. 17 Cumulative sensitivities of 50 clinical isolates of

S.marcescens to R-3746 and reference antibiotics
(10%/ml)
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Fig. 18 Cumulative sensitivities of 47 clinical isolates of

A.calcoaceticus to R-3746 and reference antibiotics
(10%/ml)
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IBEOHE N 2R U2, A. calcoaceticus \Zxt$ % R
-3746DHE 113, Figl18D@EH FEE THo7:, R
-3746i% P. aeruginosa \Zxt3 % Bl /711 Fig.190 %
D§Y, P. cepacia iZix CFIX ZRSHE %2 RL
7z (Fig.20), U U Fig.21D:@Y X. maltophilia i
BRHEIIFE, ABPCTitE H. influenzae \xfL R
-3746i%, Fig.220:# D 2#0.2ug/ml AT THIZ 254
WHE N 2R, WM B. fragilis S0k L R
-3746i%, CFIX % ABPC L[RIBBOHE 1L RTS,
Fig.23mi#Y SBTPC iZidRiEiznotz,

2. PBP I 2RESHAMY

S. aureus 209P D PBP izxH3 % R-37460%ES 80
#ix, PBP 2iZ8BWT CCL IZE-7:43, PBP 18X

Fig. 19 Cumulative sensitivities of 50 clinical isolates of

P.aeruginosa to R-3746 and reference antibiotics
(10%/ml)
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Fig. 20 Cumulative sensitivities of 40 clinical isolates of

P.cepacia to R-3746 and reference antibiotics
(10%/ml)

(%)
100
g ¢
1] A~
g 5
8
g
g
2
5@ N £
= 3 o
g 5 7] g
© o
<
AV
n (J(J
" S00130025005 01 02 039 078 156 313 625 125 25 50 100 >100 (ug/ml)
MIC

U3 ik CCL Lt AREDRKEHRMK 2 RL 1. (Fig
24), MRSA T® % S. aureus 108-1 @ PBP T3,
MRSA 5D PBP 2'izx3 2 & 8MMEHS R-3746
Tix§5< CCL oz Rifie» -7 (Fig.25),

E. coli NIH] JC-2 @ PBP iZid, R-3746i% Fig.26
DD CCL & » 272 DO BMERTRL, IZLA
EDESD52.5ug/ml THELHZ Sh, F 3 H#HA ce-
phem DEE% R { R L TWwiz, P. retigeri 210 PBP
239 % R-3746D K5 BIMMEL, Fig270:@Y PBP
2 BL U3 IHOLISNE, CCL ¥ KENHEL, O
WZAFD: CCL & b b EERICR IR 2R3 B,
AH#IH CCL & b cephalosporinase &€ L, SHE
BEELENTWE D EEZ NS, P aeruginosa
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Fig. 21 Cumulative sensitivities of 50 clinical isolates of Fig. 24 Competition of R-3746 and cefaclor for penicillin
X.maltophilia to R-3746 and reference antibiotics binding proteins of S.aureus 209P
(105/ml)
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Fig. 22 Cumulative sensitivities of 24 clinical isolates of

H.influenzae .rejsis-tant to ABPC to R-3746 and Pig 38 Comieition o Bidzi s -vefacion for penicillin
e (108/ml) binding proteins of S.aureus 108-1 (MRSA)
/m
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Fig. 26 Competition of R-3746 and cefaclor for penicillin
binding proteins of E.coli NIH]J JC-2

Fig. 23 Cumulative sensitivities of 50 clinical isolates of

B.fragilis to R-3746 and reference antibiotics Wi e ccL
(10%/ml) pg/mi
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Fig. 27 Competition of R-3746 and cefaclor for penicillin
binding proteins of P.retigeri 21

R-3746 ce L Hgjn
0/) 05 26 128 0 01 0B 25 120
S ov—  c— — A —
— c—— e ot R
> o o e s
o
-

Fig. 29 Influence of IDso

R-3746 (0.99 1g/ml)

Fig. 28 Competition of R-3746 and cefaclor for penicillin
binding proteins of P.aeruginosa PAO-1

on the

bactericidal effect of the serum complement for
S.aureus 209P

cells/ml
10°F

108 -

107

10°

10°

10*

10°

102 -

A control
a complement (0.66u/ml) +human serum (20%)
O R-3746 (IDso)
@ R-3746 (IDso) +complement (0.66u/ml)
+human serum (20%)
JL 1

@ PBP izxtL Ci%, R-3746% CCL b Fig.280i& »
iz ) RIS EERNE SR, KLY P. aeruginosa
CHIE DTG, Z OEONBEEEEME T
TH»5,

3. Iy - fifd & O IR EEIER

S. aureus 209P DRFEICHE L 25 Wi E R ORI L
IDso® R-3746%£7F & ¥ % &, Fig.290 i D IDsoD
AFIEER & O BRE N ETRES NS, 7z Fig.30

’ 24 hr

D &< E. coli NIH] JC-212513 2 4% L ik & D
WHIRESEIERE, S. aureus & D 272 D BEETERD 5
s

4, < AKEE Mg L O IRRERREIER

<7 A5 M@ 1T S. aureus 209P 2 BRI ¥ 3 &
Fig.310 Z L K ZHOEMfasBE S b, Zhicl/4
MIC D&FIREFES ¥ 2 L, Fig2DZ L RE &N
727 R UBREMI B S b E R E R RlSAD s h
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Fig. 30 Influence of IDso

R-3746 (0.33 ug/ml) on the

bactericidal effect of the serum complement for
E.coli NIH]J JC-2
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107
10°
10%
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a control
a complement (0.75u/ml) + human serum (20%)

g
f

10°f © R-3746 (IDso}

® R-3746 (IDso) + complement (0.75u/ml)

+human serum (20%)
1 Ji 1

Fig. 31 Death of mouse macrophages phagocytizing
normal cells of S.aureus 209P grown without
drugs, at 5Shrs after infection

%, 1/8MIC T% Fig.330B ) IOz B < 1T
zbh3d5, 1/16MICIZ7% % & Fig.34 D@ h 3EXIFE
FHERORBREAES 2 5,

E. coli DIFETIX, Fig 3508 ) FHIDSEELEL 221>
ERE S WS HIIEN CHEREL, MEREELT
BT 5, 2hiC1/2MICD R-37468 53 3 &
Fig.360:@Y filament L 7-#i% B < AEELL,

5.0 T 24hbr

Fig. 32 Mouse macrophages phagocytizing cells of
S.aureus 209P grown with 1/4 MIC of R-3746, at
Shrs after infection

M¢ BIERIC L Y% %, Fig.370 D 1/SMICELET
THEMRIZRCIEEN 35S, 1/16MICE TFick 3
AR EMBAE DML Fig 38D DB 2D, Mg
PREIIB,
m, # =
CS-807i3, oxime & cephem RMI&EWETH 2 R
-313DROAT U F 79/ Th 2, ZDEREER
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Fig. 33 Mouse macrophages phagocytizing cells of Fig. 36 Mouse macrophages phagocytizing filamentous
S.aureus 209P grown with 1/8 MIC of R-3746, at cells of E.coli NIH] JC-2 grown with 1/2 MIC of
Shrs after infection R-3746. at 5hrs after infection

Fig. 34 Mouse macrophages phagocytizing cells of
S.aureus 209P grown with 1/16 MIC of R-3746, at

Shrs after infection .
Fig. 37 Mouse macrophages phagocytizing filamentous

cells of E.coli NIH] JC-2 grown with 1/8 MIC of
R-3746, at Shrs after infection

Fig. 35 Death of mouse macrophages phagocytizing Fig. 38 Mouse macrophages phagocytizing filamentous
normal cells of E.coli NIH] JC-2 grown without cells of E.coli NIH]J JC-2 grown with 1/16 MIC of
drugs, at 5hrs after infection R-3746, at 5hrs after infection
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-37630 NaEi T » % R-3746i2, 7 F 7 RR# i id
CCL i ETHW-HIMAERL, VY REENC
i3, E4EE 3 1t cephem FIREED TV HIM1Ht
Aohd, ElAHi, # 31t cephem DRIJER
LT 7 LMt 25l CCLEL D iz 0
23y, % ABPCHitE H. influenzae % P. cepacia
XY MO IREIRNTH S, L L, A cl
coaceticus ¥ & U° B. fragilis \=xt3 2 i3 EE
TH3, MRSA, P. aeruginosa 8 & U X. maltophi-
lia W3S 10388

PBP DMt s 5 R-3746DKEEFAMEIR, S
aureus T CCLLRIBETH 22, E coli Tt
CCL X D 2z DV AR 2R L 1o P. retigeri
OfEfmICL, CCL b RIFLREESHMEERRTICY
b 6Y, R-3746H3EERN AT T BB
t%, Z#|D cephalosporinase iZX$7 3 ML EEM L
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CS-807, ITS IN VITRO ANTIBACTERIAL ACTIVITY,
AFFINITY TO BACTERIAL PENICILLIN-BINDING PROTEINS (PBPs),
AND SYNERGY OF BACTERICIDAL ACTIVITY
WITH THE SERUM COMPLEMENT
AND MOUSE-CULTURED MACROPHAGES

TAkESsHI YOKOTA, Eiko Suzuki and KYOKO ARAI
Department of Bacteriology, School of Medicine, Juntendo University, Tokyo

CS-807 is an orally active prodrug of an oxime-type cephem antibiotic. The MIC,, of R-3746, the active
form of CS-807, were 3.13, 6.25, 0.05, 0.38, 0.2, 0.1, 3.13, 3.13, 6.25, 6.25, 0.1, and 12.5 uzg/ml against S.
aureus, coagulase (—) staphylococci (CNS), S. pneumoniae, E. coli (R*), P. vulgaris, P. retigeri, C. freunds,
S. marcescens, A. calcoaceticus, P. cepacia, ABPC-resistant H. influenzae, and B. fragilis, respectively. Its
activity was stronger than that of cefaclor (CCL) and ampicillin (ABPC). CS-807 manifested little activity

against P. aeruginosa, MRSA, and Enterococcus spp.

CS-807 showed stronger binding affinity than CCL with PBP 2 of S. aureus, PBPs la, 1bs, 2, and 3 of E. cols,
PBPs, 1b, 1c, 2, and 3 of P. retigers, and PBP 3 of P. aeruginosa than CCL.

Synergy of bactericidal effect between R-3476 and serum complement was moderate, although the cells of
E. coli NIHJ-JC2 and S. aureus 209P were well engulfed and rapidly digested by mouse-cultured macrophages
in the presence of higher than 1/8 MIC of R-3746. Good clinical efficacy can be expected of CS-807, if its

pharmacokinetics proved good.



